Government of Maharashtra

By Speed Post No.FLD-1225/CR-101/F-10
Revenue and Forest Department,
Mantralaya, Mumbai - 400 032,
Dated:- 14.11.2025.
To,
The Secretary,
Ministry of Environment, Forests & Climate Change,
Government of India,

Indira Paryavaran Bhavan,
New Delhi.

Subject: Forest Land — Thane & Nashik
Diversion of 243.74 ha. (Shahapur division 181.45 ha. and
West Nashik Division 62.29 ha.) Forest land for Bhavali
Pumped Storage Project (1500 MW) Village Kothale &
Kalbhode in Tal. Shahapur, Dist. Thane & Village Jamunde,
Tal. Igatpuri, Dist. Nashik in the State of Maharashtra
(FP/MH/HYD/153240/2022)

Ref.: 1. EDS raised on Parivesh Portal by MoEF&CC, New
Delhi, on 02.09.2025
2. APCCF & Nodal Officer Letter No. Desk-17/FCA-S2/
PID-153240/Thane/1863/2025-26, Dt.13.11.2025.
Respected Sir,

Ministry of Environment, Forest and Climate Change (Forest Conservation

Division), Government of India has sought information with respect to proposal for
diversion of 243.74 ha. (Shahapur division 181.45 ha. and West Nashik Division 62.29
ha.) Forest land for Bhavali Pumped Storage Project (1500 MW) Village Kothale &
Kalbhode in Tal. Shahapur, Dist. Thane & Village Jamunde, Tal. Igatpuri, Dist. Nashik in
the State of Maharashtra, vide letter under reference No. 1.
2. Additional Principal Chief Conservator of Forests & Nodal Officer, Maharashtra
State, Nagpur has submitted compliance report to the Government of Maharashira vide
letter under reference no.2, Compliance Report submiited by the APCCF & Nodal Officer
is self-explanatory and attached herewith for further necessary action in the matter.

52 bhash Rathod)

Under Secretary to the Government of Maharashtra
Under Secretary

Encl: Asabove. Ravenue and Forests Department
Hutatma Rajguru Chowk
Copy to: Madam Cama Road, Mantralaya

032
1) Additional Principal Chief Conservator of Forests ancF ﬁodal Officer, Nagpur.
2) Chief Conservator of Forests (T), Thane & Nashik
3) Deputy Conservator of Forest, Shahapur & West Nashik.
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OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS (HEAD OF
FOREST FORCE). MAHARASHTRA STATE, NAGPUR

ADDITIONAL PRINCIPAL CHIEF CONSERVATOR OF FORESTS AND NODAL OFFICER, MAHARASHTRA STATE, NAGPUR.
First Floor, ‘B’ Wing, Van Bhavan, Civil Lines, Nagpur-440001.
Tel no. (0712) 2530166, 2556916, Fax no. (0712) 2550675 E-mail- apccfnodal@mahaforest.gov.in

Sub:- Diversion of 243.74 ha. (Shahpur division 181.45 ha. and
West Nashik division 62.29 ha.) Forest land for Bhavali
Pumped Storage Project (1500 MW) Village Kothale &
Kalbhonde in Tal. Shahapur, Dist. Thane & Village
Jamunde, Tal. Igatpuri, Dist. Nashik in the State of
Maharashtra

No. Desk-17/FCA-S2/PID-153240/Thane/ | 883 /2025-26
Nagpur — 440 001, Date - |3 [ ] /2028

To,

The Additional Chief Secretary (Forests),
Revenue & Forest Department,
Mantralaya Mumbai -32

Ref:- 1. Online EDS raised by the Government of India, MoEF&CC, New Delhi on
02/09/2025
2. The Chief Conservator of Forests (T), Thane letter No. Desk-10/FCA/A-
20/CR-80/24-25/270, date 07/11/2025.

The Government of India, Ministry of Environment, Forests and Climate Change,
New Delhi vide letter under reference No.l raised certain queries. Accordingly, the Chief
Conservator of Forests (T), Thane vide letter under reference no.2 has submitted compliance

LN

report for the same as follows:-

no

Sr.

Query

Compliance

i

The component wise breakup provided
by the State Govt. vide letter dated
05.08.2025 is different from the
component wise breakup uploaded in
the part-1 of the application form by the
project proponent. The State shall
examine the matter and ensure that the
cortect component wise breakup is
uploaded in the portal.

The DCF, Shahapur & CCF (T), Thanc on .

04/11/2025 & 07/011/2025
compliance report as follows:-
The user agency has been updated component wisc

has  submitied

breakup as per letter of State government vide letier .
dated 05.08.2025 ( Annexure-1.1) in online Form

A (Part-I) on the portal and copy of part I has been
attached. ( Annexure-1.2 )

ii

As per component, wise breakup
uploaded on the portal an area of 44.9
ha is proposed for Dumping area/job
facilities 1&2 and an area of 4.8 ha is
for working space, which are non-site-
specific activities. The state shall
explore and locate such facilities over
non forest land.

The DCF, Shahapur & CCF (T), Thanc on

04/11/2025 & 07/011/2025  has
compliance report as follows:-

subimitted

The user agency has been submitted the following

details for consideration:

Expert Appraisal Committee (River valley and
Hydroelectric projects) in its agenda meeting held
on 31.08.2024 sought sub-committee to visit the siic
1. During the site visit, the Expert Appraisal

Committee (EAC), MoEF&CC noted that the

proposed muck disposal sites were appropriately -

selected. The Committee
recommended that

disposal site may not be

specifically

insisted wiile

“the relocation of mwack

considering the proposal for clearance, since the
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. The earmarked muck disposal sites fall in areas

. Suitable non-forest land or private land is no

. An approved comprehensive Muck Management

. Further there are ample examples in case qf

. In this regard, the User Agency has submittgd

muck disposal site was found to have been
selected properly. Further, ecologically better
sites were not appeared available in nearby
area. Any relocation at this stage might lead fo
much changes and may lead fto more adverse
consequences. However, safety measures as
contained in EMP and in other documents shoul
be adhered ito in toto.”. (Attached as an
Annexure-2.1)

with very low vegetation density, thereby
minimizing adverse impact on forest ecology
( Annexure-2.4)

available in proximity of the project areal
making relocation to non-forest areas practically
unfeasible. ( Annexure-2.4)

Plan has been prepared and submitted, Thi§
includes robust engineering measures (retaining
walls, gabion structures, slope stabilization,
drainage arrangements) and biological measures
(multi-layered plantations, grass slips, native
shrubs and tree species, soil enrichment) tp
ensure environmental protection, slope stability,
and long-term ecological restoration of dumping
sites. (Attached as an Annexure-2.2).

Hydro projects where the complete project

components including Muck Dumping sites and

facility areas are located within the forest area.
(Attached as an Annexure-2.3).

undertaking and mentioned that the mugk
disposal sites will be properly stabilized and

scientifically reclaimed with vegetation after
completxon of disposal activities. Aﬁex
commissioning of the project, these sites shdll
not be used for any non-forestry actwny
Therefore, the User Agency has been ploposed
of such activity in the proposal. This needs to be
considered. ( Annexure-2.4)

.The Dy.CF, Shahapur has submitted

justification with respect of Working space of
4.8 Ha which is stated as under:

» The same has to be located in close
proximity to the main project working
area since there is no private land
available nearby Lower reservoir and
moving this project facility outside the
forest area will exponentiaily incredse
men, material & heavy machinéry
movement causing poliution.

> The location is carefully planned keeping
in view timely completion of the project
and maintaining high productivity of iall
Tesources. )
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> During the EAC subcommittee site visit.
the overall project layout including
individual project components were :
reviewed and found to be correctly
selected ensuring minimum impact on,
Environment & forest.

ili

As per DSS Analysis of the KML files
provided by the State Govt., the total
software calculated area in the project
is 309 Ha., which includes, forest and
non-forest land. Further, for an area of
13.814 Ha, the details are not provided
along with the KML file. Accordingly,
the State Government shall provide the
component wise correct KML files for
the project area.

The DCF, Shahapur & CCF (T), Thanc on:
04/11/2025 & 07/011/2025 has submitted!
compliance report as follows:- |

The user agency has updated KML file and has been 5
uploaded in Form A (Part-I).

The Area of proposal for diversion of Land is
243,737 ha. (Forest) and 31.08 ha. (Non Forest) |
Total proposed land 274.817 ha., Which Shows .
properties of diverted land in KML.

But an area of 13.814 ha. has not included in the |
PrOposed area, so it did not shown the properties 0[
in KML.

The said area of 13.814 ha. has been excluded
as they do not fall in working areas and the patches |
lies in between working area .The said area necids tu

be marked properly for better protecuon.
( Annexure-3) L
iv | The State Government has | The DCF, Shahapur & CCF (1), Thane on
recommended the proposal =~ with | 04/11/2025 & 07/011/2025 has submitted |
condition that User Agency shall obtain compliance report as foliows:- L
w1ld11fe clearanp © 'and/or COSUTE | In this regard, this office has sought remarks from
compliance of mitigation measures, if'| pop (W1 on 29/09/2025. Accordingly, the PCCF -
rqunre‘d of suggest.ed by the PCCF (WL), Maharashtra State on 13/10/2025 has '
(Wildlife). Accordmglcylf, thi _Sta}‘ie informed that the said project does not fall within
i?;?nn;ﬂ:m :)sfrecgllzste PE?C?"J m(l;[h;ilz any Wildiif:e .Sanctual.'y, Tiger Reserve, National
Life)/ CWLW. Park and Wildlife Corridor. ( Annexure-5) !
Subsequently, the user agency has submitted that
Wildlife Conservation Plan approved by PCCH -
(WL)YCWLW letter No.2269 dated 17.09.2023 with
NoC. The copy of the same is enclosed herewith as
( Annexure-4) L
5 It has been submitted by the DFO | The DCF, Shahapur & CCF (T), Thane on
Shahapur and West Nasik that recently | 04/11/2025 &  07/011/2025 has  submitted |

the Government of Maharashfra has
declared Gut. No. 42 of Village
Jamunde, Tehsil- Igatpuri, District-
Nashik as part of Igatpuri Conservation
Reserve as per notification dated
22.11.2022. The state shall intimate
whether the requisite conservation
reserve management commitiee has
been formed and whether the requisite
approvals as applicable have been
obtained or not?

compliance report as follows:-

In this regard, this office has sought remarks from -
PCCF (WL) on 29/09/2025. Accordingly, the PCCF |
(WL), Maharashtra State on 13/10/2025 has
informed that a request has been made (o the
Government to establish a Management Committee
for the Igatpuri Conservation Reserve, but the
decision of the Management Committee is yet 1 be
issued from Government level. The copy of thc
same is enclosed herewith as ( Annexure-§)




The Harishchandra Gad Wildlife
Sanctuary and its ESZ is located 2.21
Kms and only 12.5 meters away
respectively from the closest point on
the boundary of the project. State
Government shall ensure that the
proposed area is actually outside the
boundary of ESZ. A detailed report in
this regard shall be submitted.

The DCF, Shahapur & CCF (T), Thane on
04/11/2025 & 07/011/2025 has submitted
compliance report as follows:-

In this regard, the Principal Chief Conservator of

Forests (Wildlife), Maharashtra State vide lette;
dated 17/09/2025 has mentioned that the proposeﬁ
project is 2.21 Km from Kalsubai Harishchandre
Gad Wildlife Sanctuary and 12.5 M away from it?
Eco-Sensitive Zone. The PCCF (Wildlife) has
sought Wildlife Conservation and Biodiversity
Management Plan. Accordingly, the user Agenc;'/
has submitted site specific Wildlife Conservatiof
and Biodiversity Management Plan approved fron
PCCF (Wildlife) Maharashtra State. The copy of th
same is enclosed herewith aj
(Annexure No.5, 6 & 7)

=
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DFO West Nasik recommended that in
the case of land that were allotted prior
to 1980, lying in the project area, the
user agency shall not utilize/acquire
said land  parcel  without a
separate/additional diversion proposal.
However, no details of such areas has
been provided. A detailed report shall
be submitted in this regard.
Accordingly, the State Government
shall ensure that entire forest land is
included in the proposal and a
comprehensive proposal is submitted

The DCF, Shahapur & CCF (T), Thane o
04/11/2025 & 07/011/2025 has submitte
compliance report as follows:-

[orepp e

=

The user agency has submitted an undertaking. .
copy of the same is enclosed herewith 4
(Annexure-8)

n

The CCF, Nashik in his
recommendations recommended that a
Wildlife Management and Mitigation
Plan must be prepared and implemented
in accordance with the guidelines and
approval of the Chief Wildlife Warden
(CWW), Mabharashtra. State
Government is requested to provide
comments on the same.

The DCF, Shahapur & CCF (T), Thane on
04/11/2025 & 07/011/2025 has  submitted
compliance report as follows:-

The user agency has submitted approved Wildliﬁe
Conservation and Biodiversity Management Plan.
The copy of the same is enclosed herewith as
(Annexure-6 & 7)

The CCF Nashik further recommends
that a scientifically designed Catchment
Area Treatment (CAT) Plan shall be
implemented to prevent soil erosion,
| enhance water retention, and promote
| vegetative  regeneration in  the
. calchment area. However, the copy of
the plan approved by the competent
authority for the entire area has not
been submitted.

The DCF, Shahapur & CCF (T), Thane on
04/11/2025 & 07/011/2025 has submitted
compliance report as follows:-

The copy of the approved Catchment Aiea
Treatment (CAT) Plan is enclosed herewith [as
(Annexure-9)

10

The CCF Nashik, has recommended
that a detailed study regarding the
suitability and safety of tunnel
construction must be conducted by a
national-level institute of repuie,
specializing in hydro-geological and
tunnel engineering. State Govt. shall
_provide the details/comments in this

The DCF, Shahapur & CCF (T), Thane on
04/11/2025 & 07/011/2025 has submitted
compliance report as follows:-

In this regard a detailed study on tunnel
construction was conducted by the User Agency
from the Cenfral Institute of Mining & Fuel
Research (CIMFR), CSIR, Bilaspur to ensure safe
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regard.

execution of tunnels, and the report is attached as
herewith. ( Annexure-10)

|

|

11 | State .Government has mentioned in its | The DCF, Shahapur & CCF (T), Thane on:
covering letter that felling of 69100 | 04/11/2025 &  07/011/2025 has  submitted
tI-rIzi\S/evleSr mvi?llvedonllri;lethe PE;OPOS?II' compliance report as follows:-
glllll;?:ri?%livi;in g{?’ggzof‘?rzses 12 The detailed iree enumeration data has been .

West pNashik Division ’ has  been attached in Part II of Proposal. 69,100 trees are !
. involved in the project area, out of which 63,881 :
submitted. Exact number of trees to be trees are d to be feiled (0 to FRL -4 ). The |
felled needs to be submitted along with | o orc Proposed 1o be e ed (0 to - )- The,
tree enumeration list at FRL-2 and comparative statement submitted by the Dy.CF.!
FRL-4 met Shahapur is shown as under:- [
-4 meters. |
Sr | Trees West Shahapur | Total Remark T
No. | enumeratio | Nashik Division | No.of
n online Division Trees '}
Data ;
1 | Total trees | 7546 61554 | 69100 [OtwFRL |
involved Level K
(at FRL) | .
2 | Trees 6923 59477 | 66400 [ O0w-2 i
involved Level !
(at FRL-2) ]
3 | Trees 6235 57646 | 6388F [Ow-4 ﬁl
involved Level Ii
(at FRL-4) X
to be felled I
The copy of the online Part-I] is enclosed herewith '
as (Annexure-11). »

12 | Further, the State Government shall | The DCF, Shahapur & CCF (T), Thane on'
provide a copy of approval of the|04/11/2025 & 07/011/2025 has submitted |
National ~ Dam  Safety  Authority | ;ompiiance report as follows:- !
(NDSA) on the recommendations made . )
by the State Dam Safety Organization Thc? user agency has submiited that an undertaking
(SDSO) and submit the same as which is enclosed ( Annexure-12)
applicable. L

13 | Since both the dams are to be|The DCF, Shahapur & CCF (T), Thane on
constructed affesh, the justification for | 04/11/2025 &  07/011/2025 has  submitted
the §1te spemﬁmty of the project is compliance report as follows:- ;
required to be provided. The State shall
provide the complete details including The user a . A S

gency has submitted that the project is |

KMII‘ fge:, for&?st ind dnc;n-fores.iha{ﬁa site-specific, with the chosen location minimizing |
TVORVE ,free:hmv.o_vet.aongfm 1| forest land diversion, avoiding critical wildlile
rs??soni. or the rejection Ol VAarlous | y.pitats, and ensuring optimal engineering |
alternatives. feasibility for dam and facility construction. A
justification and summary note for site selection is ;

attached with the EDS reply. The necessary |

documents attached herewith. (Annexure-13)

14 | It has been mentioned that project is not | The DCF, Shahapur & CCF (T), Thane on |

located near any river/water body. The
state shall give a detailed report as to
how the requirement of water and
electricity will be met.

04/11/2025 & 07/011/2025 has  submitted

compliance report as follows:-

|

|

The user agency has submitted that the electricity -

requirement of the project will be met by the state

Discom, Maharashtra State Electricity Distribution .

Company Limited (MSEDCL), as per the Power
Purchase Agreement (PPA) executed with the
Government of  Maharashtra.The

necessary .
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-

documents attached herewith. { Annexure-14.1)

Initial filling from self catchment of lower reservoir
water use cyclically for energy storage anc
discharge. The water availability certificate (witl
one time filling requirement of 17.84 Mcum) dated
21/11/2022 is issued to the proposed lower dam of
Bhavali Pumped Storage Project, approval grante
by the Water Resources Department, Government of
Maharashtra. ( Annexure-14.2)

15 | The state shall provide the details of the

power evacuation plan and in case
additional forest land is required for the
same a consolidated proposal may be
submitted for the entire forest area.

sy

The DCF, Shahapur & CCF (T), Thane o
04/11/2025 & 07/011/2025 has submitted
compliance report as follows:-

The user agency has submitted that the project is
being implemented under a Power Purchase
Agreement (PPA) with the Government aof
Maharashira, under which the State will supply
pumping power, and the generated power will be
returned to the State. The power evacuation plan is
under review and will be approved by the State
Government based on ongoing load flow analysis.

The transmission line alignment will be desigred to
primarily utilize non-forest land, involving only
minimal forest area if unavoidable. If any additiona
forest land is required, a separate forest diversidn
proposal will be submitted following State
Government approval. ( Annexure-14.1)

—_

This is for your information and further needful action.

Encl : As above

Copy to the Chief Conservator of Forests (T), Thane for information.
Copy to the Chief Conservator of Forests (T), West Nashik for information.
Copy to the Deputy Conservator of Forests, Shahapur Forest Division, Shahapur for

information.

Copy to the Deputy Conservator of Forests, West Nashik Forest Division for information.
Copy to the Authorized Signatory, JSW Energy PSP Two Limited at JSW Centre,
Bandra Kurla Complex Bandra (East), Mumbai-400051for information.

R
7o

(Naresh Zurmure)
Addl. Principal Chief Conservator of Forests
& Nodal Officer

s‘:é;

b




@ Energy PSP Two Limited

Regd. Office : JSW Centre,
Bandra Kurla Complex,
Bandra (East). Mumbai - 400 051

CIN.- : U40106MH2021PLC367136
) . Phone . -9122 4286 1000
ISW/PSP-Bhavali/FCLand2025/12 Fax . -1 22 4286 3000
Date: 28.10.2025 Website: www jsw.in

To,

The Dy. Conservator of Forest
Shahpur Division
Shahpur, District Thane

Sub:- Bhavali Pumped Storage Project (1500 MW) in Thane & Nashik Districts,
Maharashtra proposal for Forest Clearance (Online Proposal No.
FP/MH/HYD/153240/2022). Reg: Submission of Replies to Essential Details
Sought (EDS).

Ref: Your office letter No. Land-10/FCA/2217/2025- dated 17.10.2025 regarding Essential

— Details Sought (EDS) for the Forest Clearance application.

Respected Sir,

With reference to the above subject, we wish to inform you that all the observations and
points raised in your letter dated 17.10.2025 have been duly addressed. The required
documentation including cost-benefit analysis, have been incorporated and uploaded on
PARIVESH 1.0 portal for your kind perusal.

It is kindly requested to examine our submission for further processing of our proposal and
onward submission,

Thanking you,

Yours faithfully,
For ISW Energy PSP Two Limited

[Lalit\Parab]
Authorized Signatory

-
AL Part of Q. P Jindal Group
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E@g& Office of the Deputy Conservator of Forests,
C‘?,ar—-—'-\h\% Shahapur Forest Division, Shahapur
\g{ar Shahapur-Asangaon Road, Old Agra Road, At

i oeg el Asangaon, Post Taluka Shahapur, District Thane 421
601
Telephone No.: 02527/272086

Emall: defshahapur@gmall.com,

dycfshahapur@mahaforest.gov.in _ [
No.D-10/FCA/ 4\ {1 J 2025-26 Shahapur 421 601 date ol\/ 11/ 2026

To,

The Chief Conservator of Forests (T.)
Thane.

Subject:- Praposal for diversion of 243.74 ha. (Shahapur division 181.45 and
West Nashik diversion 62.29 ha) Forest Land for Bhavall Pumped
storage Project (1500MW) Village Kothale and Kalbhonde In Tal
Shahapur Dist. Thane & Village Jamunde Tal. lgatpurl, Dist. Nashik in
the State of Maharashtra. (FE/IMH/HYD/153240/2022)

Ref.:- 1) Letter From the Government of India, MoEF&CC, New Delhi Datsd

02/09/2025.

2) Letter from APCCF & Nodel Officer, Nagpur Dated 04/08/2025.

3) Your Office leiter No Desk-10/ FCAJCR-80/24-25/206/2025-26,
D1.04/09/2025

4) This offlce letter Desk-10/FCAJ 1765/25-26, 18/09/2025

5) compliance letter of Mr.Lalit Parab , DGM- Projects, MIS JSW Egergy
PSP Two Limited. 08.10.2025

8) This office letter Desk-10/FCA/ 2217/25-26, 17/10/2025

7) Letter From DCF, West Nashik No.Deck-3/Land/842 dated 17/10/2025.

8) Letter Fram CCF, Nashik No. Dack-2/Land/C.No.58/24-25/1862/25-
26/dt.28/10/2025

9) Letter from Mr.Lalit Parab, DGM- Projects, M/S JSW Egergy PSP
Two Limited dated 28.10.2025

The Government of India, MoEF&CC, New Delhl has ralsed 15 querles vide
letter reference No.01 and APCCF & Nodel Officer, Nagpur letter reference No.02.
Accordingly, reference letter No.4 has been Informed that to submit the Conditlon wise
compliance report by the User Agency.

The User Agency has submitted the polnt-wise compliance of the shortcomings
raised by the GOl MoEF&CC, New Delhl vide letter dated 08.10.2025 to This Offlce and
The office of Deputy conservator of Farest, West Nashik .




According to raisad quer
Submitted compliance report accordingly

ios user agency M/S JSW Egergy PSP Two iy
istter No.05 along with necessary documents |

undsrtakings to Deputy Conservator of Forest, West Nashik. Then submitted that complliance

report to Chief conservator of forest, Nashlk by reference No.7. They agre

e and to forward

that compliance report to thls office by reference No.8.
Accordingly, reference letter No.8 has bseen Informed to the User Agency .

Then User Agency MIS JSW Egergy PSP Two Ltd. has submitted the compllance of queries
lettsr No.9 dated 28.10.2025 with necessary documents / undertakings.

According to EDS lssued on 2 Sep.2025 By MoEF&CC to submitted the

compliance report along with necessary documents / undertakings.

! 8r. | Query raised ) Compliance | Pag
no -
no.
1 The component wise breakup provided by The user agency has been updated o 1-8¢

the State Govt. vide letter dated 05.08.2025
is different from the component wise
breakup uploaded in the part-1 of the
application form by the project proponent.
The State shall examine the mattsr and
ensure that the correct component wise
breakup is uploaded in the portal,

Component wise breakup as per letter of
State governmant vide letter dated

05.08.2025 ( Annexure-1.1 ) In online ;
Form A (Part-l) on the portal |l
and copy of part | has been attached. !
( Annexure-1.2 )

And also Submitted Cost Bensfit Analysis
update Cerificate in in online Form A i
(Part-l) on the portal. ( Annexure-1.3)

2 As per component, wise breakup uploaded
on the portal an area of 44.9 ha is
proposed for Dumping arealjob facilities 1&2
and an area of 4.8 ha Is for working spacs,

which are non-site-specific activitles. The

state shall explore and locate such faciiities
over non forest land.

The user agency has been submit the . 10
following details for consideration: 25
Expert Appraisal Committee (River valisy
and Hydroelectric projects) in lts agendai‘
meeting held on 31.08.2024 sought sub-,‘.
committee to visit tha site |
1 Durlng the site visit,
Appralsal

the Expert !
Committee (EAC),
MoEF&CC noted that the propossd |
muck disposal
appropriataly
Committes

recommended that “ghe relocation
of muck disposal site may not bal
Insisted upon whils considsring the I

slies wers

The

]

selacted.

specifically

plroposal for cloarancs, since the

sftes were found 1o pg properly

sefactsd ang ecologically better/

alfeinaiives wers pop 2Valiablg }
Blemaiives wers n
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consequer

nearby
this stage mMay
envirenmental

{Attached as an
2. The oarmarked muc

ve
sites fall in areas with
denslity, thereby

advers®
ces -

Annexure-2-1)
K disposal
ry low

vegetation
minimizing adverse
forest ecology.

3, Suitable non-forest

jmpact ©n

land of

in
private land Is not avallabie

proximity of the project area,
making relocatlon to non-forest
areas practically unfeasible.
4, An approved comprehensive
Muck Management Plan has
been prepared and submitted.
This includes robust
engineering measures (retaining
walls, gabion structures, slope
stabilization, drainage

arrangements) and biological
measures (multi-layered
plantations, grass slips, native
shrubs and trae species, soil

enrichment) to ensure

aenvironmental protection, siops
stabillity, and

ecoiogical

long-term
restoration of
dumping sites.
(Attached as an Annexure-2,2).
5. Further there are ample
oxamples In case of Hydro
projects where the complets
project components including
Muck Dumping sites and facllity
areas ars locatad within ths
forest arsa.
{(Attached as an Annexure-2.3).
6. W.rt Working space of 4.8 Ha:
The same has to
be located in close proximity to
the main proJect working area

|




|

since there Is no prlvate tang

avallable nearby Lower resaryey |’
and moving this project facllity
outslde the forest area will\

axponentially Increase  men, !
materlal & heavy machinery
movement causing pollution.
The location Is carefully planned '
keeping in view timely i
completion of the project andi’
maintaining high productivity of§ ‘
all resources. j
During the EAC subcommittas:
site vislt, the overall project ;
layout Including individual
project components were

reviewed and found 1o bs!
correctly selacted ensuring |
minimum Impact on Envlronmentf
& forest. !
7. The user agency taking an‘
undertaking for mulk disposal -

area.[ Annexure-2.4) :

All the submission by user agsncy ars for

environmental approval. They haven't

submitted alternate land for consideration

for the said perpose. This needs to bha

considered, ‘

!
!3
|
|

| As per DSS Analysls of the KML flles
provided by the State Govt., the total
software calculated area in the project is
309 Ha., which includes, forest and non-
forest land. Further, for an area of 13.814
Ha, the detaiis are not provided along with
[ the KML flle. Accordingly, the State
Government shall provide the component

wise correct KML files for the project area,

The user agency has updated KML file and  Pen
has been uploaded in Form A (Part-i) | driv
The Area of Proposal for diversion of Land e
Is 243.737 ha. (Forest) and 31.08 ha. {Non
Forest) Total Proposed land 274.817 ha., |
Which Showes properties of diverted land
in KML.

But an area of 13.814 ha. has not
included In the Proposed area , so It did
not shown the properties of in KML,

The sald area of 13.814 ha.has bean
excluded as they do not fall In working
areas and the patches lie in_between

working area .The said ares needs to be

marked properly for better protection. l\




The State government has recommended
the proposal with condition that User
Agency shall obtaln wildlife clearance
andlor ensure compliance of mitigation

| measures, If required or suggasted by the
PCCF (Wildlife). Accordingly, the State
Government Is requested to submit the

The user agency has submitted that as
Wildlife Conservation Plan approved by
PCCF (WL)YCWLW lotter No.2269 dated
17.09.2025 with NOC. Project outside :
PA/ESZ. The necessary documents attached '
herewlth . { Annexure-4) '

comments of tha PCCF (WIld LIfe)ICW!.W.

!

It has bean_-s._beh\itted by the DFO
Shahapur and West Naslk that recently the
Government of Maharashtra has declarsd

. Gut. No. 42 of Village Jamunde, Tehsll-

] lgatpurl, District- Nashik as part of igatpuri
Conservatlon Ressrve as per notlification
dated 22.11.2022. The state shall intimate
whether the requisite conservation reserve

management committee has been formed
and whether the requisite approvals as
applicable have been obtained or not?

The Igatpurl Cansarvatlon Reserve has ‘
been declared by the State Govt. vide GR
No. WLP/06.22/CR-174/F-1. This GR |

comprisas of 13 villages.

However, the Conservation Raserve
Management Committee has not basen
constitutad tlll date,

The necessary documsenpts attachad here
with. ( Annexure-5)

Includas B849.948 Ha. area which ,

The Harishchandra Gad Wildlife Sanctuary
and Its ESZ Is located 2.21 Kms and only
12.5 meters away respectively from the
closest point on the boundary of the
project. State Government shall ensure that
the proposed area is actually outside the
boundary of ESZ. A detalled report in this

i regard shall be submitted.

The user agency has submitted that the
PCCF (WL)Y/APCCF (WL) confirmed projsct
is 12.6 m outside ESZ aftar site visit.

The necessary documents attachaed
herewith. ( Anhexurs-6.1)

Certified map enclosed. { Annexure-6.2)

 80-

. 94
|

DFO West Nasik recommended that in the
case of land that were allotted prior to

l 1980, lying in the project area, the user

’ agency shall not utllize/acqulre sald land

l parcel without a separats/additional
diversion proposal. However, no datails of

! such areas has been provided. A detalled

report shall be submitted in this regard.
Accordingly, the State Government shall
ensura that entlire forest land iIs Included In
the proposal and a comprehensive proposal

is submitted

The user agency has submitted that Gut
Nes. 37 to 41 at Jamunds village have
been excluded from the projsct area.
Undertaking is attached herewlth.

( Annexure-7}

The CCF, Nashik In his recommendations
recommended that a WIldlife Management
and Mitigation Plan must be prepared and

implemented In accordance with the

The user agency prspared the Wildlife
Management and Mitigation Plan for the
project was prepared and approved by thg
Chief Wildlife Warden (CWW), Maharashira




guldelines and approval of the Chief on 16.09.2025. and same has been T
Wildlife Warden (CWW), Maharashtra. State | uploaded on the Parivesh portal Part 1 '
Government Is requested to provide The necessary documsnis attached

comments on the same. herewlth. { Annexure-8)

9  The CCF Nashik further recommends that a | Catchment Area Treatment (CAT) Plan 96-
scientifically designed Catchment Area prepared and approved by APCCF & Nodal | 107
Treatment (CAT) Plan shall be Implemented | Officer, Nagpur on 26.05.2025. The plan
to prevent soil erosion, enhance water has been uploaded on In FC application on
retention, and promote vegotative Parivesh.
regenseration in the catchment area. The necessary documents attached
However, the copy of the plan approved by | herewith. { Annexure-9) :
the competent authority for the entire area |
has not been submitted.

10 | The CCF Nashlk, has recommended that a | The user agency has submitted that the , 108-
detalled study regarding the suitabllity and overall projJect deslgn has received approval 135
safety of tunnel construction must be from central agencies. The Geological .
conducted by a national-level institute of Survey of India {(GSI) and Cantral Water i
repute, specializing in hydro-geological and Commission (CWC) have confirmed ths ’
tunnel engineering. State Govt. shall provide | suitabllity and safety of the tunnels. The j

I the details/comments in this regard. Central Electricity Autherity (CEA) has '
grantsd concuirence to the Detailed ’
[ Projact Repart (DPR) through its letter '
‘ dated 20.09.2024, |
1 Additionally, as recommended by the Chief g
! Conservator of Forest (CCF), Nashilk, a :
| detailed study on tunnel construction was |
: conducted by the Central Institute of Mining I

| & Fuel Ressarch (CIMFR), CSIR, Bilaspur :

: on dated 19.05.2025 to ensurs safe |
sxecution of tunnels, and the repott Is i
attached as hereswith. { Annexure-10) :

11 | State Government has mentlonad In Its The detalled tree enumeration data has | 135

I covering letter that felling of 68100 trees Is | been attached In Part Il of Proposal. 141

: involved in the proposal. However, in online §9,100 troes are Involved In the projact

1 part- i, enumeration of 1,78,677 trees In area, out of which 63,881 tress are

Shahapur Dilvision and 20,704 trees in West | proposed to be felled {up to FRL -4 )
Nashik Divislon has been submitted. Exact Online Part Il will attached here with .
numbar of trees to be felled needs to be { Annexure-11}
submitted along with tree enumeration list List of Total Number of tress already
ot FRL-2 and FRL-4 meters. Submiite in Proporsal separately.
(Annexture- 5 Part-4 & 5.)
——— - ——




Sr Traes West | Shaha | Towal Remark i
No. | enumerati | Nashi | pur No. of .
on onlina | k Divislo | Trees i
Data Divisi | n
on :
i Total 75486 61554 | 69100 | D to FRL
traas Levsl |
involved
(at FRL)
2 Trees 8923 59477 | 68400 O o - 2
involved t Level
(at FRL-2)
3 Tress 6235 57646 | 63881 | O lc -4
invalved Levsl
{at FRL4)
lo bs
fellad

12

Further, the State Government shall provide
a copy of approval of the Natlonal Dam
Safety Authority (NDSA) on the
recommaendatlons made by the Stats Dam
Safety Organizatlon (SBSO) and submit the

same as applicable.

The usar agsency has submitted that In
accordance with Sectlon 8(1) and 8(2) of
the Electricity Act, 2003, any hydro
generating projact must obtaln concurrence
from the Central Electricity Authority (CEA)
after ensuring compliance with dam dssign
and safety norms. The CEA Guldelines for
Formulatlon of Detalled Project Report
{DPR) for Pumped Storags Schemes (2024,
Verslon 3.0) ware followsad in preparing the
DPR for the Bhavall Pumped Storage
Project, which has been duly concurred by
the CEA through its letter dated 24.09.2024.
Dam safety aspects ware sxamined by ths
Central Water Commission (CWC) and
CEA. As per Section 4(x) of the Dam
Safety Act, 2021, the project dam qualifies
as a “specified dam”; hence, separate
examination by the National (NDSA) or
State Dam Safety Organization (SDSOQ) is
net required at the pre-construction stage
and will be addressed during the
operational phase.

The necessary documents aitached
herewith. ( Annexure-12)

This Is the submission of user agency that
Is being forwarded for the necessary

action. No such copy has been provided.
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13 | Since both the dams are to ba constructed | The user agency has submitted that the l157_ i
afresh, the Justification for the site project Is site-specific, with the chosen '133
specificity of the project Is required to be locatlon minlmizing forest land diversion, \
provided. The State shall provide the avolding critical wlildlife habitats, and :
complete detalls including KML files, forest | ensuring optimal engineering feasibility for

i and non-forest area Involved, trees involved | dam and facillty construction. A justification
E along with the reasons for the rejection of and summary note for site selection Is

| varicus alternatives, attached with the EDS reply.

‘» The necessary documents attached

' herewlth. . { Annexure-13})

14 | It has been mentioned that project Is not Tha user agency has submitted that 164-
located near any river/waterbody. Tha state | The electricity requirement of the project 183
shall give a detalled report as to how the will be mst by the stats Dliscom,
requirement of water and electricity will be Maharashtra State Elsctricity Distribution
met. Company Limited (MSEDCL), as per the

Powsr Purchase Agresment {(PPA) exscuted
with the Government of Maharashtra.
The necessary documents attached
herewith. { Annexure-14.1)
Initial filling from self catchment of lower
f reservoir; water uss cyclically for energy
storage and discharge. The water !
availability certificate (with one time {illing lt
requirement of 17.84 Mcum) dated !
f 211112022 is issued to the proposed lower \
| dam of Bhavali Pumped Storage Project, |,
approval granted by the Water Resources “
Department, Governmeant of Maharashtra. l
' { Annexure-14.2) !
15 | The state shall provide the detalls of the The user agency has submitted that The

! .
power evacuation plan and In case

additional forest land Is required for the

rsame a consolidated proposal may be

!

submitted for the entire forest area.

project Is belng implemanted under a
Power Purchase Agreement (PPA) with the
Government of Maharashtra, undsr which
tha State will supply pumping power, and
the genarated power will be returned to the
State, The power evacuatlon plan Is under
review and will be approved by the State
Goverhment based on ongoing load flow
analysls,

The transmission line alignment will be
designed to primarily utilize non-forest land,
involving only minimal forest area if

unavoldable. If any additional forest land is




required, a separate forest diversion
proposal will be submitted following State
Govarnment approval,

This s the submisslon_of user agepcy .
No officlal communication regarding
_The non availablity of power evacuation !
plan and non-_avallablity of the allanment

of the line is avallable with this office. '
|

t
— e — - ———— e e - —_ - .

This above information four sets of EDS Proposal and Pen drive with are enclosed herewith for
further necessary action.

Encl: - as above.

(Dip#sh Malhotra)
Deputy Conservator of Forests,
Shahapur Forest Division, Shahapur

Copy to:- Additional Principal Chief Conservator of Forest & Nodal Officer, Maharashtra State ,
Nagpur For information and ne
Copy to:- Chief Conservator of Forest (T), Nashik circle, Nashik For information .
Copy to:- Deputy Conservator of Forest, West Nashil Division, Nashik For informaticn .
'\/Eop)' to:- M/s JSW Energy PSP Two Limited, For information.
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No.Deck-zlLandlC.No.5812024-251 /5 62 12025-2¢ Date :- 29/101’2025
LETTER
To

Deputy Conservator of Forests (T)
hahapur

Subject .. Proposal for seeking prior approval of the Cenira Government

Forest, Protected Forest angd Private Forest) for Bhavalj Pumped
Storage Project (1500 MW) in Thane & Nashik District in the State
of Maharashtra (Online Proposal No.FP/MH/HYD/ 153240/2022)
= regarding.

Reference:-. 1) Government of India Ministry of Environment, Forests &
I i 25

2) Deputy Conservator of Forests, West Nashik Division letter No.
Desk—3/Land/Campa/842/2025-26, dated 17-1 0-2025

2.00  Four sets of queries compliance reports are attached herewith for information and
further necessary action.

- (G.Mallikar}una)
Enek- As above 4 sets. Chief Conservator of Forests (M
Nashik

Copy submitted to ;- Additional Principal Chief Conservator of Forests & Nodal Officer,

ur for information and necessary action. _ _
lc\:llagi r?spxg:r;s;ﬁt?oNig%heif Conservator of Forests (T) Thane for information and
o

necessary action.
Copy forwarded to -

neces?ary S?cgfg.to - JSW Energy PSP Two Limited at JSW centre, Bandra Kurla
Copy forw !

lex, Bandra (East) Mumbai — 400 051 for information and necessary action.
Complex,

Deputy Conservator of Forests, West Nashik for information and




TRE! WHIE - 0253-2572730 Y TR TR 0, SR WAL 0 . |
£ - dycinashikwest@mahaforest.gov.in Searst a7 aTET Y, S =i, i 422002 |
Letter No. Desk- 3/Land/Bly 1./ 2025-26, |

To,
The Chief Conservator of Forests (T), Nashik

Date: |7 /10/2025:

Subject :-Proposal of ISW Energy PSP Two Ltd. For Diversion of 243.74 ha. Forest
Lund (Reserved Forest, Protected Forest and Private Forest) For Bhavali
Pump -Storage Project (1500 MW) In Thane & Nashik District in the State
of Mahatashira (Online Proposal NO. FPIMHHYD/15324072022).

Reference:- 1. Letter from Government of India, MOEF & CC Dated 02/09{20_25
2. Letter from Chief Conservator of Forest office, ‘Desk-2/L:and/1 488/
Dated 10/08/2025

3. DGM-Broject, M/S JSW Energy PSP Two Limited
Dated 08710/2025 (Received 15/10/2025)

This igiwith refgrence to.the Submission of Repli'esfﬁ:laﬁﬁcations to EDS xssuednﬁ
921'5813/3@2?;‘3;:3}’ MOEF&CC Regarding Forest Ciearance Proposal of Mis JSW Erergy ?SP TWZ '
Lud. For. EEVersiOn;(ﬁE“f?-43.'I4 ha. Forest land (compr‘:sing:Reseryed TFotest, Protected FS,BS:?W
private Forest) under the provisions of the Forest (Conse’r’v.ﬂ ti@) Aﬂt’ 1?81? T“:’Zr‘uasia.ised
Energy’ PSP Two Ltd., has submitted the compliance report i response ol the q TS

along"v’iih necessary documentsfundertakings as follows.

Compliance

ided b ery is rel

it wise breakop provided by_th.e 'qme_ qu
1 Thi: ogé)\?tl.l e\'[r'l';[d‘??:uer dated 05:08,2_()23 is | division.
i%ércm from the compongnt Wist breakup

Joaded inihe past-1 of the application form

component sise breakup is uptoaded in the

Lo



As per component, wise breakup uploaded on
the portal an area of 44.9 ha is proposed for
Dumping areafjob facilities 1&2 and an area
of 4.8 ha is for working space, which are non-
site-specific activities. The state shall explore
and locate such facilities over non forest land.

The query is ielate

>

d7o Shihaput Tores

division.

L2 ]

As per DSS Analysis of the KML files
provided by the State Govt., the total software
calculated area in the project is 309 Ha,
which' includes, forest and non-forest land.
Further, for an area of 13.814 Ha, the details
zre not provided along with the KML file.
Accordingly, the State Government shall
provide the component wise comect KML
files for the project area.

The user agency has updated KML ﬁleaﬁé et

has been uploaded in Form A (Part-1).

The State government has recommended the
proposal with condition that User Agency
shall obtain wildlife clearance and/or ensure
compliance of mitigation measures, if
required or suggested by the PCCF (Wildlife).
Accordingly, the State Government is
requested 10 submil the comments of the
PCCF (Wild Life)/ CWLW., '

The user agency has submitted that fhe
Wildlife Conservation Plan has been
approved by PCCF (WLYCWLW Iditer
No0.2269 dated 17.09.2025 The Projedl is
outside: PAJESZ. The necessary documents
altached hetawith. )

i

l

I has been submitted by the DFO Shahapur
and West Nasik that recently the Government
cf: Maharashtra has declared Gui. No. 42 of
Vlllage Jamunde, Tehsil- 1gatpuri, District-
Nashik as part of Igatpuri  Conservation
Reserve as per notification dated 22| 1.2023,
The state‘shalj intimate whether the requisite
fonservation reserve management committee
has been formed and whethier the requisite

rovals i j i
12:2}1)‘? 2s applicable have lieen obtained or

The Igatpur; Comservation Rese
he g 158 rve hasibeen
declared. by the State Gov, vide. GR No

WLR/OSZ2ICR-174/F-1. This GR “ncludes
8340.948Ha, areq which comprises: hf fs
villages.  However, {he ot ‘3
Reserve Manssement C
been constituted tilf dare,




6 | The Marishchandra Gad Wildlife Sanctuary Th
and its ESZ is located 2.21 Kims and only 12.5
meters away respectively from: the closest
point on the boundary of the project. State
Government shall- ensure that the proposed
area is actually outside the boundary of ESZ.

A demailed repert in this regard shall be ISR
submitted, L

7 | DFO West Nasik recommended that in the | The user agency has submitted that GutNos i ;-?.5"
case of land that: were allotted prior to 1980, | 37 to 41 at Jamunde village have been |
lying in the project area, the user agency shall | excluded from the project area, Undertakmg
not utilize/acquire said land parcel without "a | is attached heremﬂl
separate/additional  diversion proposal.

However, no details of such aress has been
prowded A detailed réport shiall be sifbmitted

[in this repard. Accordingly, the State
Government shall ensure that entire forest
land is incloded. in- the proposal and a
comprehensive proposal is submitted.

8 | The CCF, Nashik in his recommendations | The user apency prepared the Wildlife | 26-77
recommended that a Wildlife Management | Conservation Plan for the project was
and Mitigation Plan must be prepared and prepared and approved by the Chief Wildlife.
implemented in  asccordance with the | Warden (CWLW) Maharashtra  “on
guidelines and approval of the Chief Wildlife | 17.09.2025 and same has been: uploaded on
Warden  (CWW),  Maharashira.  State | the Parivesh portal Part |
Government is requested 1o provide | The necessary documents attachéd herewith,
comments on the same,

9 | The CCF Nashik further recommends that & | Catchment Area Treatment (CAT) Plan | 96-107
scientifically designed Catchment Area prepared and approved by APCCF & Nodal
Treatment (CAT) Plan shall be impleniénted | Officer, Nagpur on 26.05.2025. The plan has
to prevent soil erosion, enhance water | been uploaded in FC application on
retention,  and promote vegetative | Parivesh.
regeneration in the catchment area. However, | The necessary documents attached herewith.
the copy of the planh approved by the
competent avthority for the entire area has not

| been submitted. ,

10 | The CCF Nashik, lias recommended that a | The user agency has submitied that the ;gg—

detailed study regarding the guitability and
safety of tiunnel construction must be

conducted by a national-level mstitute of

repute, Sp&.mhmng in hydro-geological and
tunnel engineering. State Govt. shall provide
the details/comments in this regarr_]

overall project desipn has received approval
from central agencies. The Geological
Survey of India (GSI) and Central Water
Commission (CWC) have confirmed the
suitability and safety of the tunnels. The
Central Electricity Authority (CEA) has




2 L}
Baank, o 3-8 NSRS
I'-I
oy

granted concurrence: to, the Detailed Project
Report (DPR) throngh ijts letter dated
20.00.2024, -

Additionally, as recommended by the Chief
Conservator of Forest (CCF), Nashik, a
detailed study on tunnel constraction was
conducted by the Ceniral Institute of Mining

& Fuel Research (CIMFR), CSIR, Bilaspiz |
to ensure Safe

on dated 19.05.2025 :
execution of tunnels, and the report is
attached herewith,

11

State Government has mentioned in jts
covering letter that felling of 69100 trees is
involved in the proposal. However, in online
Part- 11, enumeration of 1,78,677 wrees in
Shahapur Division and 20,704 trees in ‘West
Nashik Division has been submitted. Exact
number of trees to be felled needs to be
submitted along with tree enumeration list at
FRL-2 and FRL-4 meters.

‘attached in Part I of the Proposal,

The detailed tree enumeration data has besn

Felling of 63881 trees (57646+6235) lying
below FRI- 4 m. is necessary for the
Project.

] West
Nashik:
Diyision

Sr | Trees
enumeration
Daia -

Shohapur
Division

Total

I | Tolal “teds| 7,546

involved {at

| 61,354 69100

FRL)

2 [Trees | 6923
invohed ‘at

FRL32.

39,477 66400,

3 | Total ‘Irces
to be felied
will be (ot
FR1-4)

6,235 57,646 6388)

The necessary documents atiached herewith)

TET T |
141 -

i

Further, the State Government shal] provide a
copy of approval of the National Dam Safety
Authority (NDSA) on the recommendations

made by the State Dam Safety Organization

(SDSOY and submit the same as applicable.

The user agency has submitted thai I
accordance with Section 8(1) and 8(2) of -ﬁ:l
Electricity Act, 2003, any hydro gene;aﬁh!g-.
project must obtain concurrencs fiom the
Central Eleetricity Authority (CEA) afidr
ensuring complianee with dam design an

safety norms. The CEA Guidelines fdr
Formulation of Demiled Project Repo

(DPR) for Pumpcd;Storage Schemes (2024,
Verston 3.0) were foliowed in preparing the
DPR for the Bhavali Pumped StoZraée
Project, which hes been duly concurred By
the CEA through is letter dated 24.09.2023?
Dam safety aspects were examined by (e
Central Watep Commission (CWC) and

T4

1 1
&

CEA. As per Section 4(x) of the Dam Safeiy




e

Act, 2021, the project: dam -qualifies as g
“specified dam™; hence; separale
examination by the - National (NDSAJ or
State Dam Safety Organization (SDSO) is
not required-at the pre-construction stage
and will be addressed during the operational

phase. The necéssary documents attached

herewith,

13 | Since both the dams are to be constructed | The user agency has submitted | !hab the_‘ }.,_Jf?f, 9
afresh, the justification for the site specificity | project is site-specific, with the chosei [16% T
of the project is requiréd to be provided. The | location minimizing forest land dwers, el
State shall provide the complete details | avoiding critical wildlife habitats, ,a_nd-“
including KML files, forest and non-forest | ensuring optimal engineering f'easmz]ity for
arsa involved, trees invelved along with the | dam and facility construction. A justification
reasons for the rejection of various | and summary note for site seléetion is
aliernatives. attached with- the: EDS reply. The-

necessary docoments attached herewith.

14- | Tt hes been mentioned that projéct is not | The user.agency has submitted that injfial | 165-
located near any riverfwaterbody, The state | filling from’ self catchment of lower | 152
shall ‘give a detailed report as to how the | réservoir; water nse cychcaﬂy for. energy
requirement of water and eleciricity will be | storage and:dj scharge Thewvater: asfailabzhty
met. certificate (with one time: ﬁilmg reqmrement

of 17.84 Meum) ciated 21/11/2022 is issued
to the proposed lower dam of Bhavali
Pumped Storage Project, approval granted
by the Water Resources Department,
Government of Maharashtra.

The electricity requirement of the project
will be met by the stale Discom;
Maharashtra State Electricity Distributicn
Company Limited (MSEDCL), as pet the
Power Parchase Agreement (PPA) exgouted |
with the Government of Maharashtia,
The necessary documents attachéd herewit...

15 | The state shall provide the details of the | The user agency has submitted thar the |-

power evacuation plan and in case additional
forest land is required for the same a
consolidated proposal may be submitted for
the entire forest area.

project is being implemented under a Power
Purchase Agreement (PPA) with

the State will supply pumping power, aad:

the generated power will be returned to the:
State. The power evacuation plan is underi
review and will be approved by the State
Government based on ongoing load fow |

analysis.

The transmission line alipnment will. be .

the
Government of Maharashtra, under which:




K'NA‘;V:;‘]

designed to primarily ufilize non-forest land,
involving only minimal forest area if
unavoidable. IT any additional forest land is
required, a separate forest diversion proposal
will  be * submitted followife Stare
Goverament approval, '
The necessary documents attached herewiih.

This above information is submitted for further necessary action.

Encl: - (Proposal in 5 copies) . I A
’ (Siddesh Sawardekar)
Deputy Conservator of Forests,
West Nashik Division

Copy t0:- Deputy Consérvator of Forest, Shahapur Division, Tat-Thane For information and
necessary aetion,
Copy to:- M/s JSW Energy PSP Two Limited, For information,




j§w Energy PSP Two Limited
Regd. Office: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai —~ 400 051.

JSW/PSP-Bhavali/FCLand2025/07
CIN: U40108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

Date — 8" Oct, 2025

To,

The Dy. Conservator of Forest
Shahpur Division

Shahpur

Sub :- Submission of Replies/Clarifications to shortcoming issued on 02/Sep/2025
By MOEF&CC Regarding Forest Clearance Proposal of JSW Energy
PSP Two Ltd. For Diversion of 243.74 ha. Forest land (Reserved Forest, Protected
Forest and Private Forest) For Bhavali Pump Storage Project (1500 MW) In Thane &
Nashik District in the State of Maharashtra (Online Proposal NO.
FP/MH/HYD/153240/2022).

Ref. — 1. ®&[-13(3)/20/STHI / 1765 /2025-26 Dated — 18/09/2025
2. No.:Desk-17/FCA-SI/PID-153240/Thane/1322/24-25 Nagpur-440 001, Dated:
04/09/2025

3. BHID - $&f-13(3)/20/ﬁ'¥ﬂ=r J/ 1765 f2025-26
Dear Sir/Madam,

Please find the attached replies/clarification of shortcoming raised by the Ministry of
Environment, Forest and Climate Change (MoEF&CC) dated 02/09/2025. The relevant
annexures corresponding to each shortcoming have been indicated in the reply and a

separate set of annexures is enclosed herewith.

Kindly acknowledge the attached Annexures

Yours Sincerely,
M/s JSW Energy PSP TWO LIMITED

Authorized Signatory

Lalit Parab
DGM — Projects.

Cc — 1. Chief Conservator of Forest (T), Thane
2. APPCCF-cum-Nodal Officer, Govt. of Maharashtra, Nagpur.

EY@ Part of O.P. Jindal Group
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=B Energy PSP Two Limited
Regd. Cifice: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai - 400 051,

JSW/PSP-Bhavali/FCLand2025/08
CIN: U40106MH2021PLC367136
Phone: §22-4286 1000
Fax: 022-4286 3000

Date — 8% Oct, 2025

To,

The Dy. Conservator of Forest
West Nashik Division

Nashik

Sub :- Submission of Replies/Clarifications to EDS issued on 02/Sep/2025 By
MOEF&CC Regarding Forest Clearance Proposal of JSW Energy PSP Two Ltd. For
Diversion of 243.74 ha. Forest land (Reserved Forest, Protected Forest and Private
Forest) For Bhavali Pump Storage Project (1500 MW) In Thane & Nashik District in
the State of Maharashtra (Online Proposal NO. FP/MH/HYD/153240/2022).

Ref. - 1. $&l-1 3(3)/20/?!'511:[ 1 1765 /2025-26 Dated — 18/09/2025
2. No.:Desk-17/FCA-SI/PID-153240/Thane/1322/24-25 Nagpur-440 001, Dated:
04/09/2025
3. WI.35. B &-3/SIRA/aE 1279 / T 3043 — Dated 24/09/2025

Dear Sir/Madam,

Please find the attached replies/clarification of shortcoming raised by the Ministry of
Environment, Forest and Climate Change (MoEF&CC) dated 02/09/2025. The relevant
annexures corresponding to each shortcoming have been indicated in the reply and a

separate set of annexures is enclosed herewith. -

Kindly acknowledge the attached Annexures

Yours Sincerely,
Mi/'s JSW Energy PSP TWO LIMITED

Authorized Signatory
Lalit Parab
DGM - Projects.

Cc — 1. Chief Conservator of Forest (T), Nashik
2. APPCCF-cum-Nodal Officer, Govt. of Maharashtra, Nagpur.

@ Part of O.P. Jindal Group

JinDaL

[as




&y Energy PSP Two Limited

Regd. Office: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai — 400 051,

CIN: U4D10BMH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

Following are information asked by the MIOEF&CC and our commenits:

Observation / Shortcoming

Clarification & req. Doc¢ Annexures

The component wise breakup provided by the State
Govt. vide letter dated 05.08.2025 is different from
the component wise breakup uploaded in the part-1
of the application form by the project proponent. The
State shall examine the matter and ensure that the
correct component wise breakup is uploaded in the
portal.

Component wise breakup has been updated in Form
A {Part-1) in FC Application on the portal.

Attached as an Annexure-l. Component wise
breakup.

As per component, wise breakup uploaded on the
portal an area of 44.9 ha is proposed for Dumping
area/fjob facilities 1&2 and an area of 4.8 ha is for
working space, which are non-site-specific activities.
The state shall explore and locate such facilities over
non forest land.

We would like to submit the following details for
consideration:

Expert Appraisal Committee (River valley and
Hydroelectric projects) in its agenda meeting held on
31.08.2024 sought sub- committee to visit the site

1. During the site visit, the Expert
Appraisal Committee (EAC), MoEF&CC
noted that the proposed muck disposal
sites were appropriately selected. The
Commitiee specifically recommended
that “the relocation of muck disposal
site may not be insisted upon while
considering the propasal for clearance,
since the sites were found to be properly
selected and ecologically  better
alternatives were not available in
nearby areas. Any relocation at this
stage may lead to  adverse
environmental consequences”.
{Atiached as an Annexure-2.1)

2. The earmarked muck disposal sites fall
in areas with very low vegetation
density, thereby minimizing adverse
impact on forest ecology.

3. Suitable non-forest land or private land
is not available in proximity of the |

]
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3/ Energy PSP Two Limited

Regd. Office: JSW Cenire,

Bandra Kuria Complex,
Bandra (East), Mumbai — 400 051,

CIN: U40108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

project area, making relocation to nonl
forest areas practically unfeasible,
An approved comprehensive Muck
Management Plan has been prepared
and submitited. This includes robus't
engineering measures {retaining walls,
gabion structures, slope stabilization,
drainage arrangements) and biological
measures (multi-layered plantationj,
grass slips, native shrubs and tre
species, soil enrichment) to ensur?e
environmental protection, slope
stability, and long-term ecological
restoration of dumping sites. (Jlf\ttat:hta-ht
as an Annexure-2.2).

Further there are ample examples in
case of Hydro projects where the
complete project components including
Muck Dumping sites and facility areas '
are located within the forest area.
(Attached as an Annexure-2.3). '

6. W.r.t Working space of 4.8 Ha:

The same has to be located in close
proximity to the main project working
area since there is no private Ianld
available nearby Lower reservoir and
moving this project facility outside the
forest area will exponentially increas’e
men, material & heavy machinety
movement causing pollution.
The location is carefully planned keeping
in view timely completion of the project
and maintaining high productivity of al
resources.

During the EAC subcommittee site visit,
the overall project layout includirig
individual project components were
reviewed and found to be correctiy
selected ensuring minimum impact on

B
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ﬁgw Energy PSP Two Limited
Regd. Office: JSW Centre,
Bandra Kurla Complex,
Bandra (East), Mumbai — 400 051,

CIN: U40108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

| Environment & forest.

As per DSS Analysis of the KML files provided by the
State Govt., the total software calculated area in the
project is 309 Ha., which includes, forest and non-
forest land. Further, for an area of 13.814 Ha, the
details are not provided along with the KML file,
Accordingly, the State Government shall provide the
component wise corract KML files for the project
area.

Updatad XKML file will be submitted in Form A (Part-l)

N.A.

The State government has recommended the
proposal with condition that User Agency shall obtain
wildlife clearance and/or ensure compliance of
mitigation measures, if required or suggested by the
PCCF (Wildlife). Accordingly, the State Government is
requested to submit the comments of the PCCF (Wild
Life)/CWLW.

Wwildlife Conservation Plan for the project area has
already been prepared by Project proponent. The
same duly approved by PCCF(WL)/CWLW,
Maharashtra on 29.11.24 along with No Objection
Certificate (NoC) with certified map, confirming that
no Wildlife Sanctuary, National Park, or Eco-Sensitive
Zone (ESZ) falls within or adjacent fo the project area.
The Harishchandra Gad Wildlife Sanctuary and its ESZ
is located 2.21 Kms and only 12.5 meters away
respectively from the boundary of the project.
Accordingly, no separate wildlife clearance is required,
and the approved Conservation Plan along with PCCF
(Wildlife)’s NoC ensures compliance with the
condition imposed by the State Government.
State Forest Department (Nodal Officer), 5G,
MoEF&CC

In view of above, PCCF (Wildlife)/CWLW's comments
can be submitted to SG for submission to MoEF&CC.

Additionally, The particular of the Project as submitted
by DCF Shahpur and DCF West Nashik point no 11,
state that vide letter dated 23/05/2022 of MoEF&CC
(Wildlife Division), if the project area is falling within
conservation reserve, it does not require
consideration by the standing committee of NBWL as
per Ministry's Guidelines dated 06/05/2022

| Attached as an Annexure
| Annexure-4.1_WLCP Approval & Certified Map.
| Conservation plan approval Bhavali PSP

[~
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jg;gfy Energy PSP Two Limited
Regd. Office: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai — 400 051,

CiN: U40108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

Annexure-4.2_Revised Wildlife Consaervation & Bio
Diversity Management Plan Approved by PCCF (WL)
& Chief Wildlife Warden as recommended by CCF
Nashik.

Annexure-4.3_Particulars of project_DCF Shahapur
along with the guidelines Ministry's Guidelines .
dated 06/05/2022 ,

It has been submitted by the DFO Shahapur and West
Nasik that recently the Government of Maharashtra
has declared Gut. No. 42 of Village Jamunde, Tehsii-
lgatpuri, District- Nashik as part of Igatpuri
Conservation Reserve as per notification dated
22.11.2022. The state shall intimate whether the
requisite  conservation reserve  management
committee has been formed and whether the
requisite approvals as applicable have been obtained
or not?

As on date, the Conservation Reserve Managemen
Committee for the subject area is yet to be
formed/notified by the State Government. :
Hence, the comments of Conservation Reserv;e
Management Committee cannot be obtained. )

]

The Harishchandra Gad Wildlife Sanctuary and its ESZ
is located 2.21 Kms and only 12.5 meters away
respectively from the closest point on the boundary
of the project. State Government shall ensure that
the proposed area is actually outside the boundary of
ESZ. A detailed report in this regard shall be
submitted.

The PCCF (Wildlife)/CWLW, Maharashtra has
approved the Wildlife Conservation Plan and issued fa
No Objection Certificate {Vide letter Email no. Roomi-
23(2)/WL/survey/Sr.no.163/4366/2024-35dated 7

29/11/2024) confirming that the project does not fai-ll
within any Sanctuary, National Park, or ESZ.

The APCCF WL West, Mumbai has confirmed after siJie
visit by DCF Wildlife Nashik that the project ares )IS
outside 12.5 meter away from ESZ,

The DCF West Nashik clarified in the particular of tl-le
project that No project area fails within any protectdd
Area. And the Kalsubai Harishchandra Gad WLS and i‘ts
ESZ is located 2.21 kms and 12.5 m away respectively
form the close point on the boundary of the project)
site visit report that the Project nearest point hs
outside the notified boundary of the Sanctuary and %ts
ESZ.

|
|
Attached as an Annexure — 6

Annexure 6.1 - PCCF wildlife letter

@
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,ﬁ@ Energy PSP Two Limited

Regd. Office: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai —400 051,

CIN: U4D108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

Annexure 6,2 -APCCF WL West Mumbai Letter
Annexure 6.2-DCF Shahapur and West Nashik,
Particular copy

Annexure 6.4 -Revised PCCF (WL} approval letter
attached

Annexure 6.5 -Certified Map mentioning The Project
Boundary located outside the ESZ.

Annexure 6.6« DFO Wildlife Nashik letter to APCCF
WL Nagpur

|
|

DFO West Nasik recommended that in the case of
land that were allotted prior to 1980, lying in the
project area, the user agency shall not utilize/acquire
said land parcel without a separate/additional
diversion proposal. However, no details of such areas
has been provided. A detailed repart shall be
submitted in this regard. Accordingly, the State
Government shall ensure that entire forest land is
included in the proposal and a comprehensive
proposal is submitted.

!

The Area allotted prior 1980 consist Gut no 37-41 at

| Jamunde Village is already excluded from project area.

And respective undertaking also submitted to DCF
West Nashik by user Agency.

Attached as an Annexure — 7. Undertaking of the not
acquisition of land under Gut no 37-41,

!
|

The CCF, Nashik in his recommendations
recommended that a Wildlife Management and
Mitigation Plan must be prepared and implemented
in accordance with the guidelines and approval of the
Chief Wildlife Warden (CWW), Maharashtra. State
Government is reguested to provide comments on
the same.

The required Wildlife Management and Mitigation
Plan has been prepared and approved by Chief Wildlife
Warden (CWW), Maharashtra on 28.11.2024 and
Revised Wildiife Conservation & Bio Diversity
Management Plan Dated 16.09.2025, Approved by
PCCF (WL) & Chief Wildlife Warden as recommended
by CCF Nashik had uploaded on Parivesh portal Part 1.

Attached as an Annexures-

Annexure-4.1- WLCP Approval & Certified Map.
Conservation plan approval Bhavali PSP

Annexure-4.2_Revised Wildiife Conservation & Bio
Diversity Management Plan Dated 16.08.2025,
Approved by PCCF (WL) & Chief Wildlife Warden as
recommended by CCF Nashik.

The CCF Nashik further recommends that a
scientifically designed Catchment Area Treatment

The required Catchment Area Treatment Plan has |

| been prepared by Project proponent and approved by

(CAT) Plan shall be implemented to prevent soil i APCCF & Nodal Officer Nagpur, Maharashtra on |

o)
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@ Energy PSP Two Limited

Regd. Office: JSW Cenire,

Bandra Kurla Complex,
Bandra (East), Mumbai — 400 051,

CIN: U40108MH2021PLC367136
Phone: 022-4286 1000
Fax: 022-4286 3000

erosion, enhance water retention, and promate
vegetative regeneration in the catchment area.
However, the copy of the plan approved by the
competent authority for the entire area has not been
submitted.

26.05.2025. The same has been uploaded on in FQ
application on Parivesh.

Attached as an Annexure — 9. CAT Plan copy signed
by Nodal Officer.

[

10

The CCF Nashik, has recommended that a detailed
study regarding the suitability and safety of tunnel
construction must be conducted by a national-fevel
institute of repute, specializing in hydro-geological
and tunnel engineering. State Govt. shall provide the
details/comments in this regard.

The overall project design has been concurred by the
central agencies, including, suitability/safety o
tunnels, approved by Geological Survey of India (GSI
and Central Water Commission (CWC). DPR
concurrence accorded by Central Electricity Authori‘cI
(CEA) vide letter dtd. 24.09.2024 (Attached as an
Annexure_10.1)

Further as recommended by CCF Nashik, the detalled
study for tunnel construction has been carried out by
Central Institute of Mining & Fuel Research (CIMFR},
CSIR, Bilaspur on 19.05.2025 for safe execution of
tunnels. The Report is appended as (Attached as a[
Annexure_10.2). r

11

State Government has mentioned in its covering
letter that felling of 69100 trees is involved in the
proposal. However, in online Part- ll, enumeration of
1,78,677 trees in Shahapur Division and 20,704 trees
in West Nashik Division has been submitted. Exact
number of trees to be felled needs to be subrnjtted
along with tree enumeration list at FRL-2 and FRL-4
meters.

As per Part i, I, iV and V, the exact number of trees
to be felled is 63,881, while the total number of trees
involved is 69,100, ‘
Accordingly, the data has been prepared earlier and
recommended by the State Gavernment. '
Shahapur Forest Division

Total trees involve up to FRL=61554 )
Total trees involve up to FRL-2=59477
Total trees involve up to FRL-4= 57646 ( To be Felled!
West Nashik Forest Division |
Total trees involve up to FRL=7546

Total trees involve up to FRL-2=6923

Total trees involve up to FRL-4= 6235 {To be Felled) |

Therefore the total numbers of trees involved in
project area (Shahapur and West Nashik Forest
Division)= 61554+7546 = 69100.

|
And the total numbers of trees to be felled upto FRL-4 1
in the project area (Shahapur and West Nashik Forest |
Division)= 57646+6235 = 63881

@

500AL Part of O.P. Jindal Group




a7 Energy PSP Two Limited

Regd. Oifice: JSW Centre,

Bandra Kurla Complex,
Bandra (East), Mumbai — 400 051,

CIN: U4D0108MH2021PLC367136
Phone: §22-4286 1000
Fax: 022-4286 3000

approval of the National Dam Safety Authority (NDSA)

Safety Organization {SDSQ) and submit the same as
applicable.

on the recommendations made by the State Dam | generating station shall prepare and submit a scheme

|
|
|

Further, the State Government shall provide a copy of | As per section 8(1) of the Electricity Act, 2003, any '

generating company intending to set up a hydro

to the Central Electricity Authority (CEA} for its
concurrence {Attached as an Annexure 12.1).
Furthermore, as per Section 8(2) of the Electricity Act,
2003 the Authority shall, before concurring to any
scheme submitted to it, ensure compliance with the
prescribed norms regarding dam design and safety.
Accordingly, the CEA had released the Guidelines for
Formulation of Detailed Project Reports (DPR) for
Pumped Storage Schemes, 2024 (Version 3.0)
{Attached as an Annexure 12.2). The DPR of Bhavali
Pumped Storage Project has been prepared in strict
adherence to these guidelines. Dam safety aspects is
examined by the Central Water Commission
(CWC)/CEA, the same has been concurred by CEA vide
letter dtd. 24.08.2024. {Attached as an Annexure
10.1)

Furthermore, Dam Safety Act, 2021, under Section
4(x), defines a “specified dam” as a dam constructed
before or after the commencement of this Act
(Attached as an Annexure 12.3). Therefore, there is
no separate requirement for examination by the NDSA
or SDSO at pre-construction stage. The same shall be
taken up during operational phase.

13

Since both the dams are to be constructed afresh, the
justification for the site specificity of the project is
required to be provided. The State shall provide the
complete details including KML files, forest and non-
forest area involved, trees involved aiong with the
reasons for the reiection of various alternatives.

Site-Specificity:
The project location is site specific, selected site
minimize forest land diversion, avaid critical wildlife
habitats, and ensure optimal engineering feasibility for
the construction of both dams and associated |
facilities. The Justification alongwith summary note |
regarding site selected attached with this EDS reply. |
Further, in the Parivesh 1.0 portal of MoEf&CC, there 1
|

is no option for uploading the kml file.

Attached as an Annexure — 13.

E
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Phone: 022-4286 1000
Fax: 022-4286 3000

14

It has been mentioned that project is not located near
any river/waterbody. The state shall give a detailed
report as to how the requirement of water and
electricity will be met.

It is submitted that the water for the one-time initia
filling of the upper raservoir shall be sourced from the
self-catchment of the lower reserveir and will be useq
cyclically for energy storage and discharge
Evaporation and seepage losses will be periodically
recouped from the catchment of the lower reservair
which is planned on Chornai Nala in the upper
catchment of Bhatsa dam.

In response to the requirements for construction
water and electricity:

1. The electricity requirement of the project will
be met by the State Discom, Maharashtra
State Electricity Distribution Company Limite
{(MSEDCL), as per the Power Purchas
Agreement (PPA) executed with th
Government of Maharashtra. Attached as a
Annexure -14.1

2. The water required for the project will be
sourced in accordance with the approval
granted by the Water Resources Department,
Government of Maharashtra. Attached as an
Annexure -14.2

b D | R { &

D

i5

The state shall provide the details of the power
evacuation plan and in case additional forest land is
required for the same a consolidated proposal may be
submitted for the entire forest area.

The project is being developed as per the Poweér
Purchase Agreement (PPA) signed with t le
Government of Maharashtra, (Attached as an
Annexure-14.1) wherein pumping power will be
provided by the State and the generated power will be
supplied back to the State. The powglar
evacuation/connectivity plan is subject to approval By
the State Government based on the ongoing load ﬂqk:v
analysis. ‘

Accordingly, alignment will be chosen in such as wéy
that proposed line pass through non-forest land or

@
[=p
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Phone: 022-4286 1000
Fax: 022-4286 3000

that bare-minimum Forest land is involved for
transmission line.

i
In case additional Forest land is required for power l
evacuation, @ separate and consolidated forest l
diversion proposal shall be submitted as per the State
Government’s connectivity approval. it is further \
submitted that, since power evacuation falls under the ‘
linear category as per the Forest (Conservation) Act,
1980, the final approval of forest diversion will be
accorded at the level of the State Government
separately. \

L/
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Annenoare — |-\

Government of Maharashtra

\
P, y

To,

eed Post No.FLD-1225/CR-101/F-10

Revenue and Forest Department,
Mantralaya, Mumbai - 400 032.
Dated:- 05.08.2025.

The Secretary,

Ministry of Environment, Forests & Climate Change,

Government of India,

Indira Paryavaran Bhavan,

New Delhi.

Subject: Forest Land — Thane & Nashik

Diversion of 243.74 ha. (Shahapur division 181.45 ha. and West
Nashik Division 62.29 ha.) Forest land for Bhavali Pumped
Storage Project (1500 MW) Village Kothale & Kalbhode in
Tal.Shahapur, Dist. Thane & Village Jamunde, Tal. Igatpuri,
Dist.  Nashik in the State of  Maharashtra
(FP/MHE/HYD/153240/2022)

The Additional Principal Chief Comservator of Forests & Nodal Officer,
Maharashtra State, Nagpur has submitted proposal for diversion of 243.74 ha.
(Shahapur division 181.45 ha. and West Nashik Division 62.29 ha.) Forest land for
Bhavali Pumped Storage Project (1500 MW) Village Kothale & Kalbhode in
Tal.Shahapur, Dist. Thane & Village Jamunde, Tal. Igatpuri, Dist. Nashik in the State
of Maharashfra.

The details of forest land proposed for diversion are as under:-

SL | Purpose Village [ Tehsil |District Survey| Gut | Area (in | Legal
No. No. No. ha.) Status
1 |Lower Dam & | Kothale Shahapur | Thave |40 25 9.080 Protected
Reservoir Forest

2 |Lower Dam & 51 24 0.600 Protected
Reservoir Forest
S3pt | 23 35.240 Reserved

Forest

3 {TRC 33pt |23 1.640 Reserved
Forest

4 | TRT (Underground) 53pt | 23 4.200 Reserved
Forest

5 | Approach Road 53pt 123 20.932 Reserved
Forest

6 | HRT (underground) 53pt | 23 4,500 Reserved
Forest

7 | Power House 53pt | 23 2.000 Reserved
(Underground) Forest

8 | ADIT/MAT S3pt | 23 0.230 Reserved
(underground) Forest

9 | Cable & Ventilation 53pt | 23 0.084 Reserved
Forest

DASANDEEMlans Piversion\Bhaval Pumped Storage « 242,74 ha\Letter- 73378 hadoex




10 | Dumping Area and 53pt | 23 27.030 Reserved
Job Facilities Forest
11 | Service Corrider 53pt |23 2.064 Reserved
Forest
12 |Lower Dam & | Kal- Shahapur | Thane | -— 62, 36.180 Private
Reservoir bhende 66/2, Forest
66/1, (Deemed
§7/4, RF)
711, .
7117,
71/6,
7172,
70/3,
7213,
7212,
7012,
7011,
73/2,
7211,
73/,
86
12 | ADIT/MAT - 86 0.760 Private
{underground) Forest
(Deemed
. RF)
13 | Dumping Area and - 36, 13.880 Private
Job facilities 7511, Forest
7512, {Deemed
T73/3, REF)
75/4,
7515,
75/6,
74
14 | Working Space Kal- Shahapur | Thane 86, 4300 Private
bhonde 71, Forest
7712 (Deemed
RF)
15 | Approach Road - 68/16, | 18.230 Private
68/14, Forest
68/12, (Deemed
68/13, RF)
68/6,
68/1,
68/3,
70/4,
67/3,
7113,
7175,
69/3,
70/2,
70/3,
86,
78/1,
2,3
7311,
76,
771,
7712,

80/2

e Fumped Stetape- 24374 halletter. 242.74 hadoc




(A) Total Forest Area (Shahapur Forest Division) | 181.45

& | Jamunde

1 |[Upper Dam
Reservoir

2 | Approach Road to
Upper Dam

3 | HRT (Underground)

4 Saddle Dam

5 Service Corridor

Igatpuri

Nashik

(B) Total Forest Area (West Nashik Forest Division) | 62.29

42 58.42 Reserved
Forest
- 42 0.77 Reserved
Forest
- 42 2.18 Reserved
Forest
- 42 0.11 Reserved
Forest
- 42 0.81 Reserved
Forest
Grand Total (AY+ (B) | 243.74

2. Justification of Site Specificity

The Pumped Storage Project is essentially a site specific project because it requires
a particular type of topographical and geological conditions. The sites of elevation
variance are required to construct reservoirs of desired capacity. Reservoir location
should compulsorily fulfill the geo-technical criteria needed for establishing the
pumped storage project. Since this project requires water as a means to store energy,
the project has to be in close proximity of the water source. For this project, initially,
the proposed site was identified by the Government of Maharashtra. The Government
of Maharashtra has entered info an agreement with JSW Group by signing the
Memorandum of Understanding for setting up of the extant project.

3. Deputy Conservator of Forests, Shahapur and West Nashik have certified

that:-

3.1) No suitable alternate non forest land is available for the purpose of project and

demand for the forest land is bare minimum

3.2) The land proposed for diversion has been put under Eco-Value Class-I, with the

density of vegetation is 0.1 to <0.7 and 0.5.

3.3) As per the enumeration, the felling of 63881 trees is involved in the project. The

girth with tree enumeration details are as follows:-

(Tree Girth in _cm)

Division Raage Below | 31-45 | 46-60 | 61-75 | 76-90 | 91-105| 106- | 121-15Q¢ Above | Actual [ Total
30 cm cm cm cm cm | em 120 cm 150cm | Felling | invelved
cm upto tress in
FR1-4 the
project
Washala | 25110 | 13547 [ 3906 | 2243 | 1201 | 722 371 410 178 47688 50673
Shahapur
Dolkhamb | 4899 | 2021 | 1705 | 663 385 120 39 126 0 9958 10881
West Igatpuri 2400 1916 | 669 345 224 166 98 170 247 6235 7546
Nashik
Total 32409 | 17484 | 6280 ; 3251 | 1810 | 1008 508 706 425 63881 69100

3.4) The proposed area is not included in the area of any National Park/Wildlife
Sanctuary/Kalsubai Harishchandra Gad Wildlife Sanctuary, but part of Igatpuri
Conservation Reserve.

EEPLand D Pumped Stotage - 243.74 ha\latter- 24378 ha docx




3.5) The Kalsubai Harishchandra Gad Wildlife Sanctuary and its ESZ is located 2.21
Kms and 12.5 m. away respectively from the closest point on the boundary of the
project. The area of the project falls within the notified area of Igatpuri
Conservation Reserve.

3.6) The Divisional Forest Officer Ratnagiri (Chiplun) has inspected an area of

245,735 ha. as below:-
Sr. No. | Village - Survey No. Area (in ha.)
1 Choravane, 71,72,73,74,75,91,92,93,94,95.96, | 245.735
Tal. Khed, 97.98,101,102,103,104,113,114
Dist.Ratnagiri
Total Area | 245.735

Of Village Choravane, Tal. Khed, Dist. Ratnagiri to be transferred to the Forest
Department as alternate land for compensatory afforestation in lieu of diversion of
243.74 ha. forest land under Van (Sanrakshan Evam Samvardhan), Adhiniyam,
1980 for 1500 MW Bhavali Pump Storage Project purpose at Village Kothale,
Kalbhonde, Tal. Shahapur, Dist. Thane and Village Jamunde, Tal. Igatpuri, Dist.
Nashik proposed by JSW Epergy PSP Lid. is suitable for forest management
purpose. The area is free from encroachment. The area is at moderate slopes with
dense tree growth and covered by bushes and climbers with 0.5 density. The area
is included in the proposed Eco-Sensitive Zone of Western Ghat of Maharashtra.
The land is acceptable for compensatory afforestation as per the guidelines issued
by Govermmment of India, dated 21/08/2023. The Compensatory Afforestation
Scheme for 30.00 ha. and Protection plan of land is proposed in 245.7350 ha.
Non-forest which is enclosed on

3.7) There is no violation of the Van (Sanrakshan Evam Samvardhan) Adhiniyam,
1980 and their gnidelines.

3.8) The Deputy Conservator of Forests, Shahapur & West Nashik have certified that
the proposed project is not likely to affect any monument sites of cultural,
historical, religious archaeological or recreational importance.

4, The User Agency has submitted an underfaking:-
4.1) to defray the cost of Compensatory Afforestation.
4.2) to defray the cost of Net Present Value

4.3) The complete compliance of the FRA, 2006 shall be ensured by way of
prescribed certificate from the concerned District Collector

3. Deputy Conservator of Forests, Shahapur Forest Division, Shahapur has
recommended the propesal for approval under Section-2 of the Van (Sanrakshan
Evam Samvardhan) Adhiniyam, 1930.

The proposal is recommended for acceptance on following grounds:

1. Demand for the power is on sready rise with an average annual rate of 8-9% in
the country. The project aims at augmentation of present installed capacity of hydro

D:ASANDEEF\tand Diversion\Bhavali Pumped Storoge - 28372 ha\lelter- 143,78 hadocx
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power in the couniry by 1500 MW. The Government of Maharashitra has executed
Memorandum of Understanding with the project proponent for development of the
extant project.

2. The Hydro Energy Project is an established, proven and cost effective
technology for clean and cheap electricity. Demand for the power is on steady rise in
the State of Maharashtra. The project has potential to bridge the gap between
demand and supply of electricity in Maharashira.

3. he project will generate significant employment opportunities for the people of
Maharashira for the decades together and will create infrastructure facilities to
accelerate socio-economic development of the region.

4. The project is site specific and requirement of Forest Land is assessed to barest
minimum & unavoidable for the project. Hence, recommended for acceptance.

6. Deputy Conservator of Forests, West Nashik Forest Division, Nashik has

recommended the proposzal for approval under Section-2 of the Van (Sanrakshan
Evam Samvardhan) Adhiniyam, 1980.

‘The project involves construction of tunnel work as one of the component which
may necessitate stability studies from national level institution. Alsc in the case of
land that were allotted prior to 1980, lying in the project area, the user agency
shall not utilize/acquire said land parcel without a separate/additional diversion
proposal. Considering the above, project is recommended for approval (62.29
ha)’

7. Recommendation of the Chief Conservator of Forests (T), Thane:-

The Chief Conservator of Forests (T.), Thane on 05/05/2025 has recommended
Jor acceptance this proposal for diversion of 243.74 ha. (Shahapur division
181.45 ha. and West Nashik Division 62.29 ha,) Forest land for Bhavali Pumped
Storage Project (1500 MW) Village Kothale & Kalbhode in Tal.Shahapur, Dist.
Thane & Village Jamunde, Tal Igatpuri, Dist. Nashik in the State of
Maharashtra.

8. Recommendation of the Chief Conservator of Forests (T), Nashik:-
This project is recommended subjected to the following conditions:-

1) 4 Wildlife Management and Mitigation Plan must be prepared and
implemented in accordance with the guidelines and approval of the Chief
Wildlife Warden (CWW), Maharashira.

2) A scientifically designated Catchment Area Treatment (CAT) Plan shall be
implemented lo prevent soil erosion, enhance water refention, and promole
vegetative regeneration in the catchment areq.

3) The User Agency must ensure strict compliance with the provisions of the
Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006, along with its applicable Rules.

DASANDEEM Lind DiversiotABhavah Pumped S1onge- 24374 halletter 24174 hadoax




4) A detailed study regarding the suitability and safety of tunnel consiruction
must be conducted by a national-level institute of repute, specializing in
hydro-geological ond tunnel engineering.

5) It must be ensured that access to nearby agricultural fields, water resources,
and human habitations is not obstructed during either the construction or

operational phases of the project.

The User Agency shall take all possible measures to minimize tree Jelling
wherever feasible.

9. Additional Principal Chief Conservator.of Forests & Nodal Officer, Maharashtra
State, Nagpur, has recommended the proposal subject to the conditions, given in his
recommendations, under Section-2 (ii) of the Van (Sanrakshan Evam Samvardhan)
Adhiniyam, 1980. His recommendations are enclosed in the proposal.

10.  The Principal Chief Conservator of Forests (HoFF), Maharashtra State, Nagpur
has recommended the proposal subject to the conditions, given in his specific
recommendations, under Section-2 (ii) of the Van (Sanrakshan Evam Samvardhan)
Adhiniyam, 1980. His specific recommendations are enclosed in the proposal.

11. In the circumstances explained in aforesaid paragraphs and enclosures, the State
Government recommends that the said forest land may be allowed to be diverted under
Section-2 (ii) of the Van (Sanrakshan Evam Samvardhan) Adhiniyam, 1980, subject to
conditions proposed by the Principal Chief Conservator of Forests (HoFF) and Addl.
PCCF & Nodal Officer, Nagpur along with the following condition.

i) User Agency shall obiain wildlife clearance and/or ensure compliance of
mitigation measures, if required or suggested by the PCCF (Wildlite).
if)  User Agency shall submit NOC of the Private landholders of the proposed
land along with Stage-] compliance and compensate them as per prevalent
Acts and Rules in this regard.
iiiy  The non-forest land proposed for CA shall be transferred and mutated in the
name of Forest Department and notified as RF/PF prior to Stage-II approval.

The matter may kindly be placed before the Government of India for approval
under Section-2 of the Van (Sanrakshan Evam Samvardhan) Adbiniyam, 1980.

nesh ;;adhao)

Unider Secretary io the
Government of Maharashtra

Under Secretary
Revenue and Forests Depaniment
Huratma Rajguru Chawk
1. Prescribed form as per Rules. Madam Cama Road, Mantralays

2. Area Statement Mumbai 400 032

Encl: A) Set of case papers

B) The following documents are enclosed:-
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Commitment from the Applicant for defraying the cost of Net Present Value &
Compensatory Afforestation

4. Site Inspection Report.

5. Certificate in Part _V.

LS

Copy:

1. Secretary, Ministry of Environment, Forests & Climate Change, New Delhi.
Principal Chief Conservator of Forests (HoFF), M.S., Nagpur.
Principal Chief Conservator of Forests (Wildlife), M.S., Nagpur.
Principal Chief Conservator of Forests & C.E.O, Maha-CAMPA, Nagpur.
Additional Principal Chief Conservator of Forests and Nodal Officer, Mabarashtra
State Nagpur with reference to his letter No.Desk-17/Nodal/S1/PID-
153240/ Thane/357/25-26, Dt.19.05.2025.

6. Chief Conservator of Forests (T), Thane / Nashik

7. Deputy Conservator of Forests, Shahapur Forest Division, Shahapur
8

9

wik W N

. Deputy Conservator of Forests, West Nashik Forest Division, Nashik
. Authorized Signatory, JSW Energy PSP Limited, Murmbai
10. Select File (F-10)
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Forest Land — Thane & Nashik

Diversion of 243.74 ha. (Shahapur division 181.45 ba. and
West Nashik Division 62.29 ha.) Forest land for Bhavali
Pumped Storage Project (1500 MW) Village Kothale &
Kalbhode in Tal.Shahapur, Dist. Thane & Village Jamunde,
Tal. Igatpuri, Dist. Nashik in the State of Maharashira

(FP/MH/HYD/153240/2022)

PART - V

(To be filled up by the Secretary in charge of Forest Department or by any other
authorized officer of the State Govermmeni not below the rank of an Under

Secretary)
The proposal is recommended

1. Recommendation of the
State Government vide Government letter
No.FLD-1225/C.R.101/F-10
Dated:- 05.08.2025

(§anesh Jadhao)
Under Secretary to\jhe Government of Maharashira

Under Secretary
Revenue and Forests Department

Flacer Mumbal Hutatma Rajguru Chowk
nadam Cama Road, Mantralaya

Date:-05.08.2025 Murnbai 400 032
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AREA STRTEMENT
| Forest Division: Shahapur
y |
Forest Land Non- Forest Land | Total ,
l Purpose/ Vﬂlagf:/ : Area |
Tehsil !
| Ttem /District Area Aren ' (o
‘ Suy. {n Legal s_uy_f.{m | Legal | Ha) |
E Nos. Ha.) Status | Nos. Hz) Status ‘
| Kothale! | 40 | : '
. Lower Dam & , ' | Protected . :
| Reservoir | Sbahapur i (GN . 9080 | "p e 7 L | - L9080
Thane !'25) ; | ; ,_ il
51 j
Protected l
.| (GN 0600 -1 =] -~ 10600
! Lower Dam & Kothale: 24) ; Forest ‘i :
‘ : Sha.hapllr/ = T T t
i Reservoir Than 53 pt 'R 4 |
| © 1 (GN -3sago nESEVEd b L ]35240
: 23) Forest !
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| | Thape 23) | orest ! )
T TRI Kothale/ | 33pt | ' Reserved | o
(Underground | Shahapur/ | (GN 4,200 i ;Zf;?:: bo— -- - 4.200
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LowerDam | Thame | 23) orest :
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Power House Shahapur/ | (GN 7 000 Reserved | . ~ 12000
(Underground Thane 23) Forest i
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1 Vcazie‘.g‘ Shahapu/ | (GN | 0.084 Rgse”fd b= | -1 - oo
{ entilation Thane 23) ! ores | |
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| AreaandJob | Shahapur | (GN | 27.030 R,f.f;‘;‘:d SR I |27_030!
Facilities Thane 23) | |
. Kothale/ 53pt | |
ge”.“’e Shahapur/ | (GN | 2.064 Rlise“e‘i N T
orndar Thane 23 orest l
Total 107.600 1 | 107.60 \
x - —
. 6 Private )
Lower Dam & ; /Ks?g:ggnﬁ 662 | 36.180 Forest . » | 16,180 |
Reservoir | ;ﬁﬁi P (Deemed | ke
| | . | RP) :
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10/28/25, 8:25 PM Report Part 1

FORM - A
Form for seeking prior approval of Central Government under section 2 of the Forest(Conservation) Act,1980 for Diversion of fresh forest area

PART -1
(To be filled up by User Agency)

= ——— e s crEToEs R Ao T IS Tmot T T~ - .. e T T ol

i A. General Details

A-1. Project Details

e =

l (i), Proposal No. : FP/MH/HYD/153240/2022

(i) Name of Praject for which Forest Land is required : Diversion of Forest Land for Bhavali Pumped Storage Project (1500 MW) in Thane & Nasik
Districts of Maharashtra State

{il}}, Short narrative of the proposal and Project/scheme for which the forest land is required : The JSW Energy PSP Two Limited, Mumbat 15
intending to construct a Pumped Storage Project {1500 MW) in Thane & Nastk Districls of Maharashtra State in furtherance of Mol signed in betwaen
JSW Energy & Government of Maharashtra.

|
(iv}. State ! Maharashtra ‘
{v). Category of the Proposal : Hydel E
i {vi). Shape of forest land proposed to be diverted : Hybrid L

{vii), Estimated cost of the Project{Rupees In lacs) ¢ 905809 |
(vlif). Area of forest land proposed for diversion(in ha.): 243.74 ‘
j {ix), Non-forest land required for this project(in ha.): 31.08 [
’ {x). Total periad for which the forest land is propesed to be diverted{in years): 99 I

A-2. Details of User Agency

(5. Hame : JSW ENERGY PSP TWO LIMITED il
. (if). Address1 : JSW Centre, Bandra Kurla Camplex, Bandra East, Mumbai
! (113}, Address2 : NIL X
(Iv). State ; Maharashtra i
(v). District * Mumbal City
(v}, Pin : 400051
(vH}. Landmark : NIL
(viii). Email address ! lalit.parab®@jsw.in
(ix). Landiine Telephone No. : 0-22- h
{x}, Fax No. : 0~
(xi). Mobile No. : 5970162724 i
{xii). Website (if any) : wwwjsw.in
(xi#1). Legal status of User Agency : Others

ame L8

T

- e —— e
[

A-3. Details of Person making Application

: {f). First Name: Lalit ]
! (l). Middle Name: NIL
{Ii1}. L.ast Name: Parab %

! {iv}. Gender: Male f
: (v). Designation: Asstt. General Manager, !
(vi). Address 1: JSW Centre, Bandra Kurla Complex, Bandra East- 51 !

(vii). Address 2: NIL L

(vili). State: Maharashtra .l’

(ix). Dlstrict: Mumbai City i

(x). Tehsil Kurta !

(x0). Pin: 400051 b

i (xif). Landmark: BKC .
(xiti), Email Address: bhavail.psp@jsw.in '
{xiv). Landline Telephone No.: 0+ t
{xv). Fax No.: NIL {
t

|

{2vi). Mobile No.: 9970162724
{xvil). Capy of documents in support of the competence/autherity of the persor making this application to make application on behalf of the
E=2

User Agency: =

B. Details of land required for the Project

B-1 Details of proposal seeking prior approval of Central Government under the Act for diversion of forest land for the Project atready
° 1+ submitted in the past

hitps:fiforestsclearance.nic.in/Admin/ Useragencyreport.aspx?pid=FP %2MH%2{HYD%2f1 53240%212022 1/5




10/28/25, 8:25 PM

Report Part 1

List of proposal submitted [n Past

: sino| Froposzt | Proposal | Moer Area Proposed for Area D;;ig;:' Data of Final
" Status, No. File No, Diversion(Ha.) Diverted(Ha.) Approval Approval
NIL

B-2. Details of farest land proposed to be diverted

B-2.1 Details of Divisions invoived

Details of Divisions invalved
S.no Division Name Forest Land(ha.) Non-Forest Land(ha,)
1. Shahaput 18145 0
2, West Nashik{Nashik} 82.29 31.08
Total 243.74 3108
B-Z.2 Details of Districts invalved
District wise breakup
Sno District Name Forest Land(ha.) Non-Forest Land(ha.)
1. Thane 181.45 0
1. Nashik 62,29 31.08
Tata! 243.74 31.08
8-2.3 Village wise breakup
Villages wise breakup
. S.no Yillage Forest Land(ha.) NKon-Forest Land(ha.}
1 Kalbhonde 73.85 0
. 2 Kothale 107.6 0
i 3 Jamunde 62.29 31.08
: Total 243.74 3108
B-2.4 Component wise breakup
' Component wise braakup
S.no Component Forest Land(ha.) Non-Forest Land(ha.}
1 TRT (Underground) 4.2 3]
2 Cablz & Ventilation 0.084 0
3 Uppear Dam & Reservoir 58.42 29.15
4 Lower Dam & Reservoir 81.1 O
5 Working Space 48 0
) & [Pothead Yard 0 [
. 7 Fire Fighting Tenk. 0 (1]
8 Saddle Dam 0.11 0
9 ADIT/ MAT {Underground) 0.9% 1]
| 10 | Approach Road to Upper Dam 0.77 1.93
“ 11 | Service Corridor 2.874 h]
! 12 |HRT {Underground) 6.68 0
' 13 |Power House (Undergorund) ? o
14 |Approach Road to Lower Dam 39,162 0
15 |TRC 164 0
16 |Dumping Area & Job facilities-1 18.335 ¢
17 | Dumping Asea & Job fadilities-2 22.575 0
Total 243.74 31.08

L. Maps of forest land praposed to be diverted

Divisfan 1. : West Nashik{Nashfk)

(1), Nature of the Project: Hybrid

{§). Area of forest land proposed to be diverted(in ha.) : 62.29

https:llforestsclearance.nic,inlAdminlUseragencyreport.aspx?pid=FP%2MH%2fHYD%2f1 53240%22022
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10/28/25, 8:25 PM Report Part 1
(a), Ho, of patches ; One
Patch wise details
Patch Knl Flle of PatchesTo view KML file on goagle the same
No Area of Pateh(in ha.) may be downloaded and then open if in google earth
' install in your computer,
1. 62,29
@ View Fllg
{b). No. of Segments : One
o
{ Segment wise detalls
\ Kml File of Segments
Segments | Segment Area(in ha.) {To view KML file en google the same may be downloaded
: and then opun i in google earth insmll in your computer).
P 1. 0
| @ View Flle

L {Hi). Copy of Survey of Indiz Toposheat Indicating baundary of forest land proposed to be diverted: 2F

! {iv}. Scanned capy of the Geo-referenced map of the forest land proposed to be diverted prepared by using GPS

or Total Statlon:

Division 2. : Shahapur

(1). Area of forest land propased to be diverted(in ha,) : 181.45

{il}. Nature of the Project: Hybrid

(a). No. of patches : One
‘ﬁ Patch wise detalls
| patct Kmi File of PatchesTo view KML file on google the same
] No. Area of Patch(in ha.) may be downloaded and then open if in google earth
) Install in your computer,
1. 181.4!
5 @ View File
(b). No, of Segments : One
Segment wise details
Kml File of Segments
. Segments| Segment Area(in ha,) (To view KML file on google the same may be downloaded
9 and then open i in google carth install In your computer).
1. o @

(Ii#). Copy of Survey of India Toposheet indicating boundary of farest land proposed to be diverted:

(iv}. Scanned copy of the Geo-referenced map of the forest land praposed to be diverted prepared by using GPS

— — e -

or Total Station: &=

D. Justification for locating the Project in forest land and details of alterpatives examined:

==
{i). Copy of note cantaining justification for locating the Project in forest land: ‘=
(ii). Whether a copy of map Indicating location of alternative examine is required to be provided: No

(a), Reason for not providing such map: Project is site specific.

' E. Emplayment likely to be generated

[ {i). Whether the Praject Is likely to generate employment 2: Yes
(i1). Pen /Regular Employ (Number of persons): 750

(i#i). Temporary Employment(Number of person-days): 4250

| E Displacement of People due to the Project, if any,

(i) Whether Project involves displacement?: No

G. Details of Cost-Benefit analysis for the Project

{1). Whether the Project requires Cost-Benefit analysis?: Yes

https:fiforesisclearance.nic.in/Ad min/Useragencyreport.aspx?pid=FP%2MH%2fHYD %21 53240%2{2022
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10/28/25, 8:25 PM Report Part 1
(a). Copy of Cost-Benefit analysis: ={‘;
H. Ststus of Environmental Clearance

(1), Whether the Project requires Clearance under the Environment (Protection) Act 1986 7: Yes

(a). Status of the Environmental Clearance to the Project: EC under process
(li). Environmental Clearance File No,; J-12011/08/2022-1A.1 {R)

). Status of Wildelife Clearance

@i). whether the Project or a part thereof s located in any Protected Area or their Eco sensitive zone? : No
i J. Applicability of special provisions governing Scheduled Areas
) (1}.Whether the Project ar a part thereof Is located In a Scheduled Area? : Yes

K. Status of settlement of rights under the Forest Rights Act,2006 on the forest land proposed to be diverted

' {1). Whether the process for settlement of Rights under the Forest Rights Acts 2006 on the forest land proposed to be diverted has been
completed? : Yes

w (2). Copy of documentry evidence in support of settlement of rights under the Forest Rights Act,2006 on the forest land propased to be
=3
‘ diverted: =

L, Details of land identified for Compensatory Afforestation

(i}. Whether non-forest or Revenue forest land is required to be provided by User Agency?: Yes

(). Whether the area of non-forest land or Revenue Tarest land required to be provided by User Agency for raising Compensatery
" Afforestation is less than area of forest land propased to be diverted 7: No

(ifi). No. of districts involved for raising Compensatory Afforestation: 1
(iv). No. of patches: One

District 1. : Ratnagirt

{a). Village: Chorvane

(b). Area(in ha.): 245.735

{c). Copy of KML file of the patch: @ View File
{d). Khasra details: 71 to 75, 91 to 98, 101 to 104, 113, 114

{e). Present owner: Others

=
{f), Copy of awnership proaf; =

==

{g). Copy of Mau/agreement executed betwean the Prasant awner and the User Agency: =

=.
, (k). Copy of non encumberence certificate for the forest land; %

(v). Scanned copy of the map of the land Identified for creation of Compensatory Afforestation prepared by using GPS ot Total Statlon:
=

(v1). Copy of Survey of India Toposheet in 1:50,000 scale indicating location of the land identifled for creation of Compensatary
=

Afforestation: -~

8, Hydel/Irrigation/Multipurpose Project

[i). Installed power generation capacity of the Project(in MW): 1500
(ii}. Total command area of the Project(in ha.): 0

[— ]
(a), Copy of the approval of competent authority to the Catchment Area Treatment Plan (CAT Plan): =

=
(). Copy of tha approved CAT plant =

Additional information Details

hnpszllforestsclearance.nic.inlAdminIUseragencyreport.aspx?pid=FP%szH%Zﬂ-IYD%2f1 53240%212022
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10/28/25, 8:25 PM Report Part 1
Documents
S.No Documents Remarks
1 EI’:. Area Statement of the project
V 2 '=,';' Al viliages Map
[ 3 = Kalbhande Village Map
4 '='1_ Jamunde Village Map
' 5 “?; Kothale Vilage Map
¢ 6 = Protected Arca Distance Map
7 = Yegetation Density Map
5 8 = UA Cartificates
9 == EDS-2 reply_Annexure 2.1 EAC members site visit Report
' 10 = EDS-2 Reply_Annexure 2.3 Other Hydro project FC approval In Muck site
; 11 = EDS-4 Reply_Annexure 4.1 and 4.2 Approved cartificate and certified
- map 2longwith Wildlife Conservation Plan
H 12 T EDS-5 Reply_Annexure 5 DCF Shahpur has mentioned in particulars of
‘ - the projects (point no.11) dated 02.07.2025 alongwith Guidelines
i 05.05.2022.
,[. 13 < EDS+6 Reply_Annexure 6.1_PCCF{WL) leter dated 29.11.2024
! 14 = EDS-6 Reply_Annexure 6.2 APCCF{WL) Mumbai [etter to CWLW Nagpur
| i dated 14.11.2024
% 15 =2 EDS-6 Reply_Annexure 6.4 Revised PCCF WL approvel letter 16,09,2025
. - for WLCP
¢ 16 = ED5-6 Reply_Annexure 6.5 Certified Map mentioning the project
- baundary located outside the Wildiife and its ESZ approval leltier
¢ 16,00,2025 for WLCP
. 17 = EDS-6 Reply_Annexure 6,6 DFO Wildlife Nashik fetter to APCCF WL
= Nagpur
18 = EDS-7 Reply_Annexure 7 User agency Undertaking regarding not
- acquiring of land under Gut no, 37 to 41.
19 = ENS-10 Reply_Annesure-10.1_CEA concurrence letter dated 24-09-2024
=
20 == EDS-12 Reply_Arnexure-12.1_Excerpt of National Blectridity Act,2003
21 = EDS-12 Reply_Annexure
- 12.2_Examiantion_and_Concurrence_of DPR_PSP_July2024_Version, 3.0
22 = EDS-12 Reply_Annexure-12.3_Excerpt of National Dam Safety A, 2001
23 = E£DS-14 Reply,_Annexure-14.1 Powser Purchase Agreement (PPA)
e executed with the Government of Maharashtre
; 24 =3 EDS-14 Reply_Annexure-14.2 Approval granted by the Water Resources
i hat Depariment, Government of Maharashira for Water requirement,
‘; 25 = EDS-10 Reply_Annexure-10.2_the detalles study for tunnel construction
had has been carned oul by Central Institute of Mining & Fuel Research
| {CIMFR), CSIR, Bilaspur on 19,05,2025
§ 26 =2 In response to EDS letter issued by DCF Shzhpur Dt 18,09,2025 and
- DICF West Nashik dt. 24.09,2025, The EDS reply Is submitted.
27 = EDS-2 Reply_Annexure 2.2 Approved Comprehensive Muck Management
B - Plan and undertaking for Dumping area Non utilization for Non forest
i activity
! 28 = In response to EDS |atter issued by DCF Shahpur Dt 17.10.2025 The
- EDS reply is submlited,

hitps:iforestsclearance.nic.infAdmin/Useragencyreport.aspx? pid=FP%2MH%2HYD%2{153240%212022
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Full title of thy Project: Diversion of Femst
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Ll £or constructan of Blnak Puniped Storrge Praject (1S00MW $ in

L

{8r, No. 10 cf Chocklist)
COST BENEFIT ANALYSIS

COST BENEFIT ANALYSIS

FOR

BHAVALI PUMPED STORAGE PROJECT

Name of Project:

Bhavali Pumped Starage Projest (1500 MW), Maharashira State

Praject Proponent:

ISW Energy PSP Tiwo Limited, Mumbai

Area of the Project:

The propasal nvelves surfice ns well a8 undergmn
have overlaps with other Surfaee Components. S
with other Underrround Componerts. The cerain Lt
Surlace Compotents, An analysls of an effective o
shown in 1he table annexed hercta ns Annesure |

About 275.00 Ha. (lnciudes 243.74 Ha,

Diswricts, respectively,

Cost of the Project:
Rs. 9058.09 Cr.

Expected Projeet Life:
50 Years

.

grownd companents. The eenain Surface Components
tntitardy, few underground Components buwe oveclaps
nderground Componentsalso have overlngs with the
ren involved in the proposal has been earried out and

Forest Land) in Igatpusi & Shahapur TohsHs of Nastk & Thane

Computations for Net Present Value (NPV) of Forest Land proposed for diversion:

N A T B T T o e Ve Rl SRIEALRRYT T NIV,
7 R G N { _J}mm“’"E i v o
t Bon- Cluss | Open Forey
Trepient  Moist Decklooys (Qry 73850 11, 16950000 | 8, 24,83, 06300
' Faresy
2 " Eeor Cliss 1 Denst Fones
Tropical Mot Declinons U3y 107.600 L 30, 67000 | 15, 45, 85, 69200
Forest
3  Feo- Ulnss Duestse Forest !
Troplesl Molst Deeitimmnn {OR 62,29 WL 3667000 | B9 00, 17430
Fogest
Grand Toial 23740 32, 5,58, 931.30
‘ Sﬂy: 243.74 Sny:
l | 3266 C'r.
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Cumponen! As  possession

S8 Tammelew - MEBEEREGiag iﬁ‘“ﬁ‘ 5

| B N : - ‘7%‘.'_

[ Emsvstem Services Lcos;"nem Semcus lossee| The NPV of ”‘c Forest
losses due to proposed| due 1o proposed  forest| Land  proposed o be
forest diversion diversion shafl be the NPV| diverted for the project is: 3266

of the Forest Lund being | NPV = Rs. 32.66Cr. . -

diverted a5 preseribed by | Ecosystem  Services

the MoEF&CC losses= NPY
= Rx 32.660(T,

2 |Less of Anma!| To  be quuntified  &] The NPV of the Forest |
Hushandry prodociivity, | expressed  in moneiry [ Land  proposed 1o ?C !
including loss of fodder | terms or |0% of NPV| diveried for the project is: ‘

applicabile, whichever is| NPV = Rs. 32.66Cr, |

maximum Loss of Animal Husbandry 136 |
productivity including loss - !
of fodder= 10% of NPV
=Ra. 3.266 Cr.

3 |Cost of human r| To be  quantified and| The proposed  project
settlement cipressed  In - monetary | involves construction  of]

Leams 88 per approved R&R | upperand lower reservoirs,

Plan Based on the siudies .
saried out, theproject wit! |
involve in acquiring small ‘
portion of private jand, NIL
Degailed  socio-economic
andlysis of the people,
property loss likely fo be
mpacled by the
construetion of the project
Is planned in DPR
sige.

4 | Loss of Public Faciliies | To be quantified  and | The project  does  nat
and Administrative| expressed  in foonclary + envisspe loss of public
Infrastructure (Road,| terms on actual cost basis zt| facilities ang
Buildings, Schools, | the time of diversion administrative ‘
Dispensaries,  Elecwic infrastructure which NIL T
Lines, Railway, 1¢.) on would  requie  Forest |

| Forest  Land,  which Land if these facilitieswere
would tequire  Forest diveried due to the
Land if these fecllities project.
were diverted due 10 the
project. .

3 | Possession Value of the| 30% of the Envirommental The NPV of the TForest |
Forest Land diverted Costs (NPV) due to loss off Land proposed 1o bel 9.9

forests or Cirle Rates of] diveried for the project is:

adjoining area in the distrier | Npy = Rs. 32.66Cr.

should be added as a cost




|

;! ‘l

| value of the L orest Lamd,
[ whichever iy maximmm

]

| Possession Value of the
I {oret Land diverted (1Y)
5 LY

PV 30t ol NPV

| keomser

l(\ | Cost of suffering 10| The
’ QOusiees,

Sogiyl
rehabilitation of oustees {in
addition 1o The cost ikely 10
be incurred in providing
residence, accupation and
Socin! Services as per RE&R
Plan) be worked oul 3 1.5
tmes of what  ousless
chtawld have carmed in 1o
vears had he nol heen
shifted.

—
Cont 0} The project does ol

epvisape displacement ol
fili}) indrvidud ur
selffement ur
rehuhilitition ol ausiess.
Howeset,  the desailed
ADCT-CEnomic amlysis
of the people, propertyloss
fikely 1o be impacted by
e construction of e
preject iy planned in DPR
st

h:4)

N

Habital
Cost

Fragmentation

While  the relationship
between frgmentation and
forest ponds & services [:1
comples. For the sake off
simplicity. thie cost doe fo
fragmentinion s heen
pepped ot 5% of NPV

The NPV of the Forest
Land proposed to be
diveried for the project i
NPV 3266

{Hobital  Fragmentusion
Cost (HFCr 5% o/NPY
HFC Rs, 1033 Cr

applicible o5 2 thumb rude.

Compensatary

Affprestation and SoB &
Moisture Conservation

Cosl

The  motual  cost ol
Compensalory Afforestation
and  Soit & Moisture
Comscrvation  and 318
maimenance in futore 3t
present disgounted vilue.

The nctual  cost of|

Compensnory
AfTorestwion and Seif &
Maisture  Conservation

and s maiatenance in
future i present
discounted valie is:

Rz, 0.0828 Cr. per Ha
= 343,74 % 00829

Tot]

|
= 20,21 Cr, E
|
i
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Ponpfily |

Sy

n| To be guantified &
expressed in
monelary wims
avoiding  double
counting.

Increase
productivity
attribute 1o the
specific project

The Bhavali PSP (1300 MW) would
contribute  planned  peak  power
peneration. there would be direet
revenue 1o the Siate of Mahwrashius
and the Government of Indin.
« Total energy generalion onits:”
4044.,06 MU
« Toinl encigy
5130.53 MU

eonsempia

B+330
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*  Rate of sslenble enerpy; Rs.
7.98.- per Unit

*  Rate of pumping energy: Rs.
3.- per Uit

*  Cosl of saleable net enerzy:
Rs. 1691 Cr. per Annum

td

Benefis 10| The  Incremenal | Power is araong the most critical 2882.17

ceonomy due ta) Eeonomic Benefit in componenls  of  infeastruciume

the specific | monetany terms due development;  crucial  for i

profery o the activities| cconomic growth and wellire of

altributed 1o the developing nations like Indin, The
specific poject. exisience md  development  of
adequnte infrostreciure is essential for!
susiained growth of the cconomy,

Invesiment in hydel project, which

produces the cheapest, cleanest and

enviranmen frienddy enersy, brings

in several benefits 1o Agriculture,

Industry, COmMerne, haalth,

educution. eavironment, ele, scotors.

The Incremental Ecopomic Benefits,

in monetary terms, due to the|

activilies attsibuted to this project are
hercby worked owt on the basis of
siplisties published by the RB1 &

Warld Bank for Indla for FY 21920, -

The details ane fumished below:

i Gross Investment Rate of
Indis (GIR)= 37.3%

i, Growihi  Rate of Indis,
which is GDP= 3.68%
which

Therefore, the ICOR= GIR' GDP

=273/ 868 =3.14

The Increment to Output would be:
= Investmeal/ 1ICOR
= 9050 Crv 3.14= 2882.17 Cr.

3 [WNo. of} As per the detafied | The project Talls within territorial | 3815 = nos |
population Project Report. limits of Kothale, Kalbhonde &

bepefited due 10 Jamunde villages. The ali villages

specific project, baving 1ptal population: of 2519 (20} ] '

Census Dare) The Work Profile of

these villages ane as wnder

About 1619 warkers ¢ngaged in Mein

Work {Emplovment or Earning mone

than 6 Months), 429 were cultivators

{Margina) aetivity providing . .

livefihood for less than 6 menie.

OWACH OF co-owner} while 330 ware .

Agricultural labourer,




T

The entire population of these
villages will be dircetly & fully
tenelitted Trom the extant project.
The other suprounding Revamtic
Villages in the Nosik & Thane
Districe will also have access 10 the
resayrenss and infrastructure facilities
developd for the project,

The people nat enly from thie State.
but aiso from le eoumey will have:
privilege 1o draw he socio- ceonemic
benefits from the project and ils
mociilary  aetivilies. during  pro
consteuciion. coastructinn.

opiceational and maienincs periods
Wil the vafidin of O & M life of the!
praject. ‘

The benefits considered wnder this |
eategeny. though wanh millions of!
Rupees, cannot be expressed in;
monetary tekm as they deperd on lhel
Siate/ National Policies and othet
circumsiances, prevailing from tine
10 tiwe. The detatled facts & figures
of population likely 1o be benefined
by the construction of the project ae
to be worked out at DPR stage. }

4 [ Economic
penefits due i
direct snd
indirect
employment due
1o the praject

As per the dejatled
Project Report.

The all villagss bawing toial | 13530 0"
population of 2819 (3011 Census! no. of
Datz) will be directly & fully! employment
benelifted from tlie extunl project,  benefils.

1. For at least 8 months direct

gmplayment;
2819 x § = 22352 Man-thys per
Annum '

73552 1300 = Rs. 2. 70. 62, 300,00,
Per Annum. Suy Rs. 271 Cr. Por
Annum
2, The prople from the other pnrt‘
of the State/ Courtry, having|
special skills, expertise will!
have privilese @ draw the.
economie benefits from the
project and jobs anefllzry to it
during pre-construction,
construction, operational and
maintenance periods Ll the -
validity of O & M life of the'
project. |

Ye
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1 ]
] The beneflts considered under
1his cuiegary. though worlh.
miflions of Rupecs. cannot be-
expressed In monctary lerm as!
they depemd on the State
Nutipnal Policies and  other
circumslances, provailingfrom:
lime 10 tine
3} Economic Benefits from such | Forest Land proppsed for diversion: 27.27
. benefits dueto | CA aceruing over | 243.74 Ha.
Compensatory | nest 30 years The €A will be done on equivalent ares
Affarestation monetized and k& 243,74 Ha. and aboul 2, 70, 795
discounted 1o the trees will be planted, The NPV rate!
presenit valup should | considered for the land is Ry, 11, 16,
be included as $00.00 per Ha
benefits of CA.
*For benefits of |
CA, the guidelines
of the Ministcy for
NPV estimation
may bz consulied. |
|
Total 90413.82
N ! ATIO:

90413.89

Cost of Forest Diversion:
82.264 - Sisndard. Project 9.89:1

Cost: 9058.09

Total: 0140353\

Daw: 06 02 2025

Place: Mumbai
Office Seal;

{Lalit Parab)
Auwthorized Signatory
JSW Enerzy PSP Two Limited, Mumbai
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ANNEXURE 2
[SITE VISIT REPORT)

Government of India
Ministry of Environment, Forest and Climate Change
1A Division
(River Valley and Hydroelectric Projects)

*hk

Minutes of 22ND MEETING OF THE EXPERT APPRAISAL COMMITTEE meet
ing River Valley and Hydroelectric Projects held from 10/01/2025 to 10/01/2025  page: 22/01/2025

MoM ID: EC/MOM/EAC/580839/1/2025
Agenda ID: EC/AGENDA/EAG/580839/1/2025

Meeting Venue:  INDIRA PARYAVARAN BHAWAN, NEW DELHI

Meeting Mode: Physical

. »'1-‘ R il

Date & Time: . L

weies f- | e -e3eaM. T 05B0PM

Ra : - - —

1. Opening remarks i ;; -

The 22" meeting of th EAC for RWCE Valley

ey

Enwronmeut Forest and Climate Chamae Tadir?

, 1p ofProf G

= R o 7__,,,

SR - - . ST Tl T

P .

2. Confirmation-of’ the mmutes of prevmus meetmg o

The Mmutcs of the Mcctmg hcld on 715‘EAC mcctmcr on.3; 1St Dcccmbc

“n__—r‘ pe . *“ w(

4-<-’;

3. Details of proposals considered by the cammittee» S

Day 1-10/01/2025

3.1. Agenda Item No 1:

3.1.1. Details of the proposal T o

Proposed Expansion of Tembhu Liit Irrigation Project Taluka Karad, District Satara, Maharashtra by Departm
ent of Irrigation located at SATARA, MAHARASHTRA

Proposal For Fresh EC

Activity

Proposal No File No Submission Date (Schedule Item)

River Valley/Irrigation projects (

TA/MEU/RIV/482689/2024 | 1-12011/48/2023-IA1(R) | 06/01/2025 1(0))

Page 1 of 79




22.4.3 The EAC deliberated on the information submitted and as presented in the meeting and
observed that the proposal is for grant of corrigendum in amendment in Terms of Reference
(ToR) to the project for Sukhpura Off-Stream Closed Loop Pumped Storage Project (OCPSF}-
2560 MW in an area of 788.6761Ha in Village Sukhpura, Lakshmikhera, and Nahargarh etc,
Sub District Rawatbhata, District Chittaurgarh, Rajasthan by M/s Greenko Energies Private
Limited.

The project/activity is covered under Category A of item 1 (c) ‘River Valley projects’ of the
Schedule to the Environmental Impact Assessment Notification, 2006 and requires appraisal at
Central level by the sectoral EAC in the Ministry.

The Ministry granted the Terms" of Referénce (ToR) for the proposed pro_]ect vide letter dated
28.02.2020. Subsequenﬂy, an aluendment to the ToR Was granted on 03.08. 2022 for changes
in water requirement and land; area T L

The Expert Appralsal C‘omm1ttee (EAC) rioted that, due to further revised details regarding
land area requirements. and minor: acl]ustmeuts in component’ smng and levels, another
amendment to the ToR'was gtanted by MoEF&CC on 04.12.2024. “Ti:was fiirther noted that
due to inadvertent subm1551on of incorzgct mformatlon regarding:the ToR date. by the Project
Proponent (PP), the wrong date, e, 28.02. 2020 was mentloned ‘o the Mmutes of the 19th
EAC megting and*the correspanding’ ToR 1etter ) :

L
LY

22.4.4 The EAC after examining- the l1llnfomnatton 511bm1tted and detalled deliberations
reconunended the* proposal grant of‘-c "1 gendum ki amendment in Terms: of References as
proposed bythé PP to Sukhpura. Off:Stigam-Closed.: Loop Purfiped Storage: Pro_]ect (OCPSP)-
2560 VI m: an area of 788. 6761Ha m"Vﬂlage Sukhpura, Lakshmﬂcheraa and Nahaxgarh etc,

Y B e

22.4 Additional Agenda item:

Site visit-Repoct on Poposed Bliavali Puiiped: Stofage Project' (1500MW) 4t Vi
Jamunde, Tehsil Yoatpuri, District Nashik and villages Kilbhonde and Site vis
611 Proposed Bhavali Painpéd Storage Project™ (ISO0MW), at Village Jamunde; Te'hsﬂ

Igatpum lIDlstmct Nashik and villages Kalblionde and Kothale, Teéhsil Shalipur ‘Thane

126
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The Member Secretary, EAC informed that the Terms of Reference (TOR) was granted by the
MoEF&CC, vide letter no. J-12011/08/2022-IA.1(R), 27.06.2022 and accordingly, Public
hearing were conducted on 10.01.2024 for Nashik District and on 13.02.2024 for Thane District
(Maharashtra). Final EIA report was submitted to MoEF&CC on18.06.2024 and an EDS was
generated on 03.07.2024, in which clarification w.r.t. change in project area from ToR was
asked. Reply of the same has been submitted on 23.07.2024 with proper justification for change
in the project area. Thereafter, proposal was.considered by Expert Appraisal Committee (EAC)
in the 14" meeting conducted on dated 30.08.2024 In meeting, it was recommended that the
Sub-committee of EAC shall fc_g_nduct 2 site visit prior to reconsideration for EC.

The Sub-committee: écm'“pfisiﬁd of Ajay Kumar Lal, Member EAC (Hydro & River Valley
project} and Dr. P. R: Sakhare SclentlstERepresentahve ﬁ'om MoEF&CC undertook site visit
to the proposed Bhavali ?umped Storage ; Prq]ect" on 02. 0 2025 and 03:01,2025. The sub-
committee visited the upper “dam, uppel reservoir, lower dam, Iower reservolr muck disposal
areas of Bhavali PSP., ' o

The Sub-commlttee; aﬂer detaﬂed dehberatmn observatlons and recommendatmns are as
follows: . T -

i.  The selected location is topoloclcally stab1e and non prone to landglides as such. It is
not therefore so fragile or sensm\fe The proposecL project is ngt hkely 1o cause
considerdble negative 1mpacts on, the- g_eologmal ‘¢onditions; rights ‘and interests of
people rélated to water resource: ""downstream locations if the <conditions and
safecruards 1mposed vide the'FOR granted: are ' mphed ‘with fully afid ¢otriprehernisibily.
Further the ‘Project Proponent is also to ensme strict comphauce ~of- the assmances
gwen durmg pubhc hearing, B L

'\

ii. Therdlocation; ofﬂmuck d1$pmsal~31te méy?nobbe mmsted 011’ *syﬁ

Jis I! RN

Any relocahon atﬂns stag mlghtleadfmmuchchanges and ma

1

should be adheredtorntofé"‘”} IR AR SRR

iii. Water for operation of préjéé’t’ wﬂlbe ‘souteed from self-yield from catchment area.
There will be no dependency on the nearby streams and already established
dams/reservoirs as confirmed and assured by the proponent. As stated above, since
there are not much agricultural or drinking requirements in or nearby areas, the dam
intervention should not be a matter of concern. Nevertheless, project proponent, as
assured, will ensure maintenance of e-flow and minimum threshold water availability
all year around.
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iv.  Nalla passing through the lower reservoir is a non-perennial and was containing very
thin layer of water at the time of visit. However, as per the discussion held with the PP,
natural flow of nallas/streams will not be restricted/diverted. Provision of ungated
slipways has been considered to maintain natural flow of non-perineal nallas/streams.

v.  Out of total forest area of 243.74ha, 160.21ha is reserved forest,73.85 ha is deemed
forest and 9.68 ha is protected forest. The forest density in the proposed forest land
involved in the project site is approx. 150 trees/la. A total of around 35000 trees and
saplings are likely to be sacrificed. Therefore, it is important to insist on submitting the
case under FCA and receive stage-I clearance at the earliest by the Project Proponent.

vi. PP has started the CER/CSR. activities in the affected villages which includes the
construction of public teilets, classrooms in the Govt. School, _de,&ay Meal kitchens,
and distribﬂﬁﬁﬁ 'Qf:studymate”ﬁh?’s;%hd:e:s eTé‘::i@zth;e ,stud’ents,. blankets. to the villagers.

vii.  Wildlife conservatlon and bmdwerstty hariagement plan has been approved by CWLW
on 29.11 .2024 mth a cost of Rs. 326.50 Lakhs 7 o

The EAC after detiled dehberation accepted the site VlSIt report and sucrgested tor ferward“the
recounneudatlons fo the PP for appmpnate Iesponse .

The detailed site V,lSlt report is annexed al Annexm'e-l | \

IR g T

[ R—
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Annexure I

Site visit Report on Proposed Bhavali Pumped Storage Project” (1500MW) at
Village Jamunde, Tehsil Igatpuri, District Nashik and villages Kalbhonde and
Kothale, Tehsil Shahpur Thane (Maharashtra)

In compliance to the MoEF&CC office order no. J-12011/08/2022-TAIR) (E-183170)
dated 30.12.2024 the Sub-committee comprising of Ajay Kumar Lal, Member EAC (Hydro & River
Valley project) and Dr. P. R, Sakhare, Scientist E Representative from MoEF&CC undertook site visit
to the proposed Bhavali Pumped Stofage Project” on 02,01.2025 and 03.01.2025. The sub-committee
visited the upper dam,_ﬁnjqper’:r;su‘émtﬁlf;_ lower dam, lower resetvoir, muck disposal arcas of Bhavali
PSP. The a;t@i:ﬂi:‘"(’:‘sr_ of thie ssite visit included project proponent authorised representatives, their
consultants;lpi'c_ﬂféiéff‘s%ﬁ&?iféi?’ lgedls. |

Background ‘ L

-

The proposed Bha\'all Pumped Storage PIOJCCI‘ (SXZSOMW-@XIZSMW) is & self: identified,
green field pmjecr“ny the JSW Energy PSP Twa I_td, a submdlary of JSW Energy Limited. The need
for Bhavali PSP1 in Nashxk &nd Than& dxsmct, Mahamshtraz has been caumdegac‘i in‘context:ofithe focus
of State Gove:nment to stablhze the gnd by mstallatwn of,Pumped Storage pro_]ect which Jeads to
increase the! sharc of renewable, energy whtcms avm]ab]e in plenty within the state inrgenerdl andin the

gountry as;whole The pro;ect i§ an oﬂ’ stream pro;cct, where water will b& recycled betwaen the

EEIMHIHYD! 153240/2022 datedfﬂﬁ 03 2022 on,l’anvcshforta] e o

=

In. thls hackgmund, Terms of Reference (TOR) was granted bytﬁ MOEE&C vzde letter
‘no 3= 1’011/08!20221AI(R), 27 06.20’72 and accordmgly, Publx' eafingia \‘f uducted on

In meeting, it was reccmmende d: 1haﬂ ’rh_ S‘lﬂ) ?ommxttee ot EAC shall conduct a site visit prior to

reconsideration for EC. The sub-committee undertook site visit on 2™ and 3™ January, 2025 to assess

ground conditions and likely environmental impacts due 1o project intervention.

Page 1 0f 5
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General Observations

Topography : Located in the north westemn edge of the Deccan Plateau along Sahyadr Range of the
‘Western Ghat, the proposed project area is hilly terrain-with undulating rocky {mainly volcanic basalt)
subsurface and having thin layer of dominant reddish brown top soil. Slope of the land varies unevenly
from comparatively flattened near proposed upper reservoir (5-15 %) to steeper (30-45 %) at the

proposed lower reservoir area.

Vegetative cover : Hard-strata’ with Spdrse; bushy govering of ground has resulted in devoid natural
thick greening. The:ares wis foutid tb Have:aifew barren patches too. Sofe patches contain good forest

cover while:iafority, coversd With _iﬁi;\':‘é_'(}’-sﬁEci‘es 'BusYi'es zm'd scmbias*'und'ergmwth Proposed lower

Resrvoir site cnvet is ‘mixed molst subtmplcd Sub ype thh Icss Cinopy- ﬂensfy and .open forest
(10-20 %). NTEPS such as herba] and commerclal leaves, amIa mahua, ber, etc are; found but not in
abundance, 5011 bemg shallovs thh rocky basej: the vegetanve growth*and -productivity is. slugglsh

re.sulung in, ‘not much vanabxmypn ‘floral dwersny.‘Fust}mnd asswsment af'faunal ﬂwersxty ¢oild not

xmpen'xous rocky lend surl‘ace wates anﬁl"__ :
water: xequement is not being h:gh (no croppmgfor habltatlon as such aroun'

Page2of S
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Specific Observations and Recommendations

1.

Lh

. ‘Outcfiotal forest. area(.of243 74 ha, 1.50.21%a Kteserved fOI:eS ,15 5 1-.1_ %j-‘é

The selected location is topologically stable and non prope to landslides as such. It is not
therefore so fragile or sensitive The proposed project is not likely to cause considerable
negative impacts on the geological conditions; rights and interests of people related to water
resources of downstream Jocations if the conditions and safeguards imposed vide the TOR
granted are compii__edﬂ.t;ii'ﬂiffxﬂlgeanﬂ;édmgrehEHs’ibly, Further, the Project Proponent is also to
ensure strict com,pl‘iaﬁce.dﬁih"e‘ﬁssﬁﬁm‘ca‘ givén during publichearing,

The relocition of: mucL dmposa[ site may ot beinsisied on w]nle considering the proposal for
clearance smce the 'muck dlsposal sxte was.found to have been selscted ‘properly. Further,
ccologlcally ‘betigrsites. Were fiot appeared avallable i nearby dreas. Any rglocation at this
stage might lead tormuch changes and maylead to more adverse consequences However, safety

measures as- contamed m@MP 4nd in other documents should be adhered to in-toto.

,; .

. Water for operatmn of pro_)ect Wﬂl be souxcedfmm self- yxeld ﬁ'om catchmentarca. There will

beno depeﬁdency on the nearby Streaing and already esrabhshed damslreservmrs a8 gonfitmed
and. assured by the proponeni As stated, a‘bovc smce there are not much agmculmtal or drinking
mqu:rements in or nearby areas, the \ﬂam mtex:vennon shouid not be a~mane1: of concem

Nevertheless pro_u:ct proponem; asnassured, wﬁl ensure maintenance of o ow ‘and mifiom

conmdered t0 mamtam naturaI -ﬂow of non-gennealmaliaslstreams‘

9.68 ha isprotected forest,
site is approx. 150 ?ngéém
sacrificed. Therefore s ]

stage-I clearance at:fht arli

PP has started the CER/CSR activities in fhe 'af.f?ec'ted villages which includes the constraction

of public toilets, classrooms in the Govt. School, Mid-day Meal kitchens, and distribution of
study materials, Shoes etc. to the students, blankets to the villapers.
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7. Wildiife conservation and biodiversity management plan has been approved by CWLW on
29.11.2024 with 2 cost of Rs. 326.50 Lakhs.

Photographs of the site visit:

Upper Reservoir (2™ Jan 2024)
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Lower Reservoir (3™Jan 2024)
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ANNEXURE
ATTENDANCE

ATTENDANCE SEEET

A A e —

7204 MEETING OF EXPERT APPRAISAL COMMITTEE (EAC)

DATE & TIME |

ivquallevl&B droelecizic Sector

5 10th January 9035 Trom 10:30 AMt62:30 PM

VENUE

ada Gonference:ﬁall Grcund Floor :ﬁxl ng

SL Nanteiof Member ' Role = . 7'Si_g,r‘iatﬁré

No. o ’ 10012025

T = TR T
Profs 'G"..T Chakmp;ni R G- 3-¢]Fl§);y g

Shﬁ‘;’i&"‘iay Kumar Lal

v
s

:Mem&'.,‘r

| Dr. Udaykumar R.Y.

' Dr Mukesh Sharma

S s
o - 1 ’nI\'flqm'ber N

‘-‘ Dr .TVv‘I‘yagx

o :'j;f Nfgfmlier

Shri Rajeev Varshney

" 8. Sanamkqure - Member A
T DLAK Sdhoo 1 =T
8. |Dr B.-K,]jés" N R
8 I Drd Adohoson i |l
R ST
9. LG ‘; = Meiber

10.

Representative of CWC

Member

1l

Shri Yogendra Pal Singh

Member Secrelary
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Approval of the Chairman

Re: [WARNING: ATTACHMENT(S) MAY CONTAIN MALWARE]Fwd: Draft MOM of the
22nd EAC meeting held on 10.1.2025-reqg.

Chakrapani Govindaloseph <govind.chakrapani@es.iitr.ac.in>

CG
Wed, 22 Jan 2025 10:20:19 AM +0530 *

To "Yogendra Pal Singh" <yagendla‘78@mc >
¢ *chakrapani govmd“ -cchale'gp“an gm}xnd@gmad com>

Approved. :
Chakrapani P

From: "Yogendra Pal Smgh" <y __gendra a@mc. ifis
To: "Chakrapani: Govmdadoseph“*zgovmd chakrapam@es utr.ac |n>, \chakrapam‘gownd"
<chakrapam‘gomnd _mall com> - : R

Sent: Wednesday, January 22,2025 1 0*07’13 Al\?f g

Subject: WARNING=AT TACHMENT(SY MAY‘C@NTAIN MALWARE]Fwd.‘.Draﬁ MONof the
22nd EAC eeting. heid on 10. 1.2025-reg Ce

— )
t

DEBI!‘ Sll‘, -I‘F", :4- :_.a’) ’:_, .

The draft MO‘M of the 22nd EAC meeﬁng w : n*culated to a]l fmembers of the EA "'f,\!a comiments
received sofar. . Accordingly, the draft MGM y22nc‘l‘EA(}meeﬁr‘|g hetd on 10. O:U 202518 attached
herewith fof. ap_;‘_:‘ : ' S

With Regards; . * ST e

Yogendra PAL smgn - _ ‘
Sclentist 'F~ o L RS
Go\rernmentoflndiz‘t - Co L

indira Paryavaran Bhawan i o T B R TI Y .
Jor Bagh, New Belhl-’ifmo{}s S Taooo
Tele-fax: 09120813364 LT
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Muck Management Plan for Bhavali PSP

General

The excavation shall result in large quantity of excavated material i.e. muck which shall have
to be evacuated, disposed at designated sites and roller compacted or laid on mild slopes
pari-passu with the excavation work. In the present case, the total quantity of muck / debris,
to be generated (Table 10.27) due to the project, shall be 6450897 cum, out of which
3607606 cum shall be consumed on the project leaving 2843291 cum, which with 42% swell
factor shall amount to 4037474 cum, to be disposed-off away from sites to make available
the clear site far construction activities. The muck, which is suitable for use as, rockfill
material, coarse aggregate, backfill and for construction/widening of the road shall be
properly stacked.

Component Wise Details of the Muck Generation and Management.

§ D )
Pro 0 1 ) [ Hisih §
§ burden § Dirmping
DINDO 21l < AVaALkO [)
. 181 O D . 4
24 [}
| 1 | UpperDam [2733413 83669 2817082 | 1539427 1814269 D-1
2 Lower Dam | 129974 14442 144416 73200 101127 D-1
Upper Intake
3 & Approach | 225740 0.00 225740 | 127134 140020 D-1
Channel
Lower
4 glatake & Tail 2413526 0.00 2413526 | 1359271 1497043 D-2,D-1
‘ ce
Channel
‘ 5 HRT 19532 0.00 19532 11000 12115 D-1
PH &
6 Transformer | 368552 0.00 368552 207564 228602 D-1
Cavern
7 P;e*;f“"e 171192 | 0.00 171192 | 96413 106186 | D-1
Sha
8 MAT 101907 0.00 101907 |57393 63210 D-1
g CAT 12634 0.00 12634 7115 7837 D-1
10 | ADITS 16544 0.00 16544 9317 10262 D-1
11 | TRT 167236 0.00 167236 | 94185 103732 D-2
Valve
4643 6.00 24643 13
12 | chamber |2 879 | 15285 D-1
13 | Roads 20785 24434 45219 11706 47589 D-1
Total 6405678 | 45219 6450897 | 3607606 | 4037474
(& Scanned with OKEN Scanner




Muck Disposal Sites

Two permanent muck disposal sites with total land requirement of 44.09 ha to be in forest
land have been identified keeping in view the land availability, lead consideration, the
quantity of the muck, landscape, cost effectiveness, nearness to source of generation absence
of ground and surface water, relief and scope for afforestation works. The location of muck
disposal sites is displayed in Figure 10.29 and details in Table10.28.

Muck Disposal Site Details
DU pIng 7 it 1 J tiz 0 be
. D ata 0 OI'e 03 % 1 ] 1 H}ed cl ]
1 D-1 - - 223 | 22.3 28.684 28.00
' 2 D-2 - - 226 | 226 12.885 12,37
| Total - " 449 449 | 41569 40.37
Muck Disposal Site-1

The muck disposal sites D-1 is located on i

approachable through proposed haul road from Upper dam. The muck site lies in forest land.
The muck site is abour 1003 m long and has capacity to store 28.684 lakh cum of muck
against which 28.00 lakh cum shall be dumped. The Plan and plot of typical x-section with
Supportng structure at the toe is shown in the given figures,

Muck Disposal Site-2

ght of powerhouse and WCS. It shall be

plot of typical x-section with
supporting structure at the toe is shown in the given figures.
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Implementation of Engineering & Biological Measures

As already explained engineering measures like providing of Gl wire crates a_md retaining
walls and compaction of muck will provide stability to the profile of muck piles.

Engineering Measures

It has been observed that after excavation the disposal of muck creates problen? as i_t is
susceptible to scattering unless the muck disposal yards are supported with engineering
measures such as retaining structures, crate walls and gabions. All the dumping sites
need proper handling to avoid spilling of muck either on the adjoining and or into the
river water while dumping and in the post dumping stages. The muck disposal sites shall
be developed from below the ground level by providing RCC Retaining wall 6m high, All
muck disposal sites are away from waterbody. After construction ‘of retaining wall, the
muck brought in dumpers shall be dumped and manually spread behind the wall. The
muck shall be laid with vertical angle not exceeding 280 in such a manner that rock mass
is properly stacked behind the wall with minimum of voids. The muck pile shall be later
covered with geo-Geo-coir textile properly held to the ground by steel wire U-nails and
rehabilitated by afforestation of herbs and shrubs. Geo-coir textile should also be
provided on surface of muck piles where top surface is to be vegetated.

s 2 2
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plolagical Mecasures

piological measures, however, require special efforts as the muck disposed in &@sposal
yards will in general be devoid of nutrients and seil contents to suppartvegszﬁm;m
selection of soil for spreading over such an area would require nutrient profiting of soll
for different base elements. Suitable admixture of nuirients would be done before plading
the soil on the top surface of muck disposal areas to have administered growan of forest

canopy-
plantation Technigque

In view of the peculiar site conditions particularly the soil conditions, the plznting
technique for all the categories of the plants must be very site specific znd suit=g to e
stress conditions as anticipated and discussed above. The planting subsirates would z2ad
to be considerably improved to support the plants in their initial stagss of establishment
The moisture retention capability, availability of nutrients and soil aeration, pesmeshiliy
and porosity would require intervention and assistance.

Multistoried and multipurpose plantations are praposed to be raised on the muck
dumping sites as also in roadside strips using grasses, shrubs and bushes in the under
story and trees in the upper story. Nursery raised grass slips, seedlings of shrubs &
bushes and tree species would be planted in the area combined with grass sowing I
patches. In addition, cuttings of bushes and shrubs can also be planted to supplemeat the
nursery raised stock, but this would substitute requirement of raising the nursery of
these species. Intimate mixture of species would be avoided right at the planning stage
and would be strictly followed during planting. Each patch should contain maximum of
two species. Grasses would be mixed by groups in rows, shrubs and bushes by group

again in rows.

Grass slip planting and grass seed sowing would be done in strips at 010 mx 010 m
spacing in the prepared staggered patches of 1 m x 0.5 m with a depth of 0.30 m. Soil
mixture would be used while filling the patches. Balance dug up soil/muck will be stacked
along the patch on the downhill side for rainwater tapping and enhanced percolation in
the patch. Number of such patches in each hectare is proposed at 500

Shrubs and bushes would be planted in elongated strips of 1.5 mx 0.5 m with a depth of
0.45m. Soil mixture would be used while filling the patches. Balance dug up soil/muck
will be stacked along the patch on the downhill side for water tapping and better
percolation in the patch. These would be staggered throughout the area numbering 500
per hectare. Each patch would have twa rows of planting with staggered spacing between
plants in a row as 15 cm and distance between rows as 15 cm.

Planting of trees would be done in contour staggered pits of 0.60 m x 0.60 m x 0.60 m size
numbering 800 per hectare. Cut of these 800 plants, about 200 plants per hectare are
meant for planting along the periphery of the area, If the periphery gets filled up with
lesser numbers, the remainder would be planted in the core/main area. Soil mixture
would be used while filling the pits. Balance dug up soil/muck will be stacked on downhill
side of the pit for trapping the rainwater and allowing it to percolate in the pit.

=
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It is proposed to use soll wixture h e pis & patehes constaung of moil imported from
nowrby QTeas miNed with compost o humus or verahecomport o all of these, T

ho ratho
for the mix would be § partst Compostymanare 2 parts: Sand 2 part and hamna we
vermin-campost 1 part. This Wil make wutrlents avalable for (he plants in the

preliminary stages and help incroase sotl aevation, porosity & permeabliity and mproved
moisture avaitable for the plants,

The stabilization sites from the tme of execution of biological mensures would bo
protected with barbed wire fencing on 2m high RCC posts and provided with Inspection
paths. Since the muck dumping sites ave Lelng provided with either RCC walts orthe wire
crate (gabion) wall on the valley side {to

wards river) which s not negotlablo by antmals
and human beings, fencing would not be required

along the entire perlmoter, Henco, [t
would be done on the vulnerable sections Le, towards the hillside only.
The proposed costs include nursery costs for initial planting and for mortality
replacement.

The biclogical measures shali be taken up towards the end of construction, The
plantations would be maintained for a period of 5 years by irrigating the plantation
during dry seasons, mortality replacement ang repair of fencing & inspection paths
within the area, The task of ir '

rigation would be performed by the watch & ward
(chowkidar) provided in the cost estimate,

Species for Plantation

Afforestation with suitable plant species of high ecological and economic value and
adaptable to local conditions will be undertaken at the rate of 800 plants per hectare in
accordance with canopy cover requirement. The major plant species which can be used
in the area shall belong to indigenous species.

Cost Model for Plantation
The cost mode! for plantation on muck dumping sites is given in table:

Cost Model for Plantation on Muck Dumping Sites (For 1 hectare)

: . Rate Amoin
1 s 3
A PALANTATION:
(1) | GRASS SLIP PLANTING AND GRASS SEED SOWING:
1 Preparation of sofl mixture (soil, sand,|75.00 |Cum. [850.00 63750
humus & compost) including digging,
purchase, carriage to the site of work and
mixing at site.
2 Digging of staggered patches 1 mx 0.50 mx | 75.00 | Cum, 50.00 |3750
0.30 m @ 500 patches/ha, .
3 Filling of staggered patches with Imported | 75.00 | Cum. | 15.00 1125
50l mixture,
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7 | Dizgmc i domored perhes 153050 = x | 1607 [ Qo | SUGD SE38
845 = @ 580 p=irfesite. .
F Filinz of clomg=i=d patrhes with boporeed | 16875 ' Qom 1300 1233t
soff mixtare. o
4 Exreriion of shribs & bushes from ourssry | 25000 | Per 213 3730
beds @ S0 perpaich plant o
15 Czrriage of shrubs & boshes from pursery te | 25080 | Per 013 | 3730
work site. plant
6 Planting of the exiracted shrubs & bushes un | 25000 | Per 0.20 5000
above patches @ 50 per patch. plaat
7 Cost of shrubs & bushes (in nursery). 25000 | Per 100 {25000
plant
TOATL 191906
(1) | FOUR LINE STRIP PLANTATION (TREE SPECIES):
1 | Preparation of soil mixture (soil, sand,|18.225 | Cum. |850.00 | 15491
humus & compost) including digging
purchase, carriage to the site of work and
mixing at site.
2 Digging of pits (45cm x 45cm x 45cm) in | 200 Ne, 4,45 890
periphery of area.
3 Filling of pits (45cm x 45cm x 45 cm) with | 200 Nao. 127 | 254
imported soil mixture.
4 Extracted of plants from nursery beds. 200 No, 0.25 50
5 Carriage of plants from nursery to the work | 200 Nos. 0.17 340
site over average distance of 10 km uphill :
carriage.




B — = === e B FPN ) =
TTTTFEBBE'TJ'EE:W;;E;n::ﬁ in shove pitz | 200 Bo. 1026 1472 :
neludin remming _ — _ —
Ml of i 5 7 RN [T N
H (ot of plants (in W) oo 1200 ¥o, 180 2 —

TR, ) 17455 .
(V)_| PLANTATION OF 7RI GPECTTG I BIANK ARER;
1 Preparation of soll mizture (vofl, sand, | 54,675 | Cum. 850.00 | 45474

humug & compost)  Including digging, |,

purchane, carrlage 1o the slte of work and

mixing at gite
2 Digeing of pitg (48¢m % 45¢m % 45¢m) for | 699 Ho. 445 2670

B/L plantation, ﬂ
3 Pilling of pits (45¢m « 45¢m 2 45¢m) for B/L | 600 No. 127 | 762 |

plantation with Imported sofi mizture,
4 Extraction of plants from nursery beds, 600 No. 0.25 150
5 Carrlage of plantg from hursery to the work | 609 No, 0.17 1620

site overan average distance of 10 K uphill per J

carriage, Km, ' ‘
6 Planting of B/L plants jn pits including | 600 No. 0.86 516

ramming,
7 Mulching of B/L plants with grass, 600 No. 028 [1e8 | (
B8 Cost of plants (In nursery), 600 No. 4.00 2400
TOTAL 54160 |
(V) | MAINTENANCE; T u
1 1st year maintenance, 1 WWW |
2 2nd year maintenance, 1 Ha. WW |
3 | 3rdyear maintenance. I:EW‘W |
4 4th year maintenance, 1 Ha, —2?00‘__28-00\ |
5 5th year maintenance, 1 Ha. 12000 2000 ,
TOTAL \—\1 4600 |
M\—mm |
_ 3.72,000 f
 \ |

]
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Cost Estimate for Muck Management Plan

%

The cost estimate for muck management plan Indlcating englnooring, blologleal, hlg-
technological measures and maintenance Is provided In the glvon Table.

A. Engineering Measures
1 RCC retaining wall 6m high with 30cm
thick counterfort at 3m ¢/c for dump yard
1 and 2 in about 1003m and 1400m
respectively.
(a) | Concrete M20, A20
Stem: 0.6x3.6x2043=4413 cum 4413 | eum 9221 406,92
Stem: ¥%; (0.3+0.6) x5.4x2043=4965 cum
Counterfort: % (5.4x1.8) x0.3=991 cum | 5956 |cum 18084 1077.08
{b) | Steel Reinforcement=10369x .08=830MT | 830 MT 79178 657.18
Sub-total (A) 2141.18
B. Biological Measures
1. | Plantation of muck disposal sites 21.04 i ha 372000 78.27
2, Barbed wire fencing on 2m high RCCposts | 21.04 | ha 1040000 21.04
3. | Providing and laying Geo-coir textile 10.8 ha 1000000 | 108.00
4. | Costof portable pump with accessories | 4 No. 300000 20.00
5. | Costof sprinkler system of irrigation 21.04 | ha 50000 10.52
6. | Watch& ward 2 Chowkidars. for 3 years | 72 month | 15000 10.80
Subtotal (B) 248.63
Grand Total (A) + (B) 2389.81
Say Rs. 239Cr

Serod ot ) uwais
r Rorest Divisten,

¥yl 710 8
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P

E. No. 8-78/2010-FC
Government of India
Ministry of Environment & Forests
(FC Division)
Paryavaran Bhawan,
C.G.0 Complex, Lodhi Road,
New Delhi - 110510.

Dated: 14™ November, 2012.
To

The Principal Secretary (Forests),
Government of Himachal Pradesh,
Shimla.

Sub: Diversion of 63.5015 ha of forest jand for construction of 402 MW Skengtong-
Karcham Hydro Electric Project im favour of Himachal Pradesh Fower
Corpcrgtiim Limited (FIPSEB) in Kinnaur Forest Division in Kinnaur district of
Himachal Pradesh.

Sir,

1 am directed 1o refer to the State Government’s letter no. F1.48-1942/2009 (FCA)
dated 04.09.2010 on the subject cited above seeking prior approval of the Central
Government under the Forest (Conser\;ation) Act, 1980. After careful consideration of the
proposal by the Forest Advisory Committee constituted under section-3 of the said Act, in-
principle approval was granted vide this Ministry’s letter of even pumber dated 22.03.2011
subject to fulfillment of certain conditions. The State Government has furnished compliance
report in respect of the conditions stipulated in the in-principle approval and has requested the
Central Government to grant final approval.

2. In this connection, I am directed to say that on the basis of the compliance report
furnished by the Nodal officer (FCA) of the State Government vide letter nos. Ft.48-
1942/2009(FCA) dated 10.05.2011, Ft.48-1942/2004(FCA) dated 25.08.2012 and Ft.48-
1942/2004(FCA) dated 16.10.2012, permission of the Central Govemment for diversion of
63.5015 ha of forest land for construction of 402 MW Shongtong-Karcham Hydro Electric
Project in favour of Himachal Pradesh Power Corporation Limited (HPSEB) in Kinnaur
Forest Division in Kinnaur district of Himachal Pradesh under the provisions of Section 2 of
Forest (Conservation) Act, 1980 is hereby granted subject fo fulfillment of the following
conditions:

1. Legal Status of the diverted forest land shall remain unchanged.

2. The Compensatory Afforestation (CA) will be raised and maintained over double the
area proposed for diversion in a degraded forest land (i.e. 128 ha) at the cost of User
Agency.

3. The User Agency shall pay additional NPV, if so determined, as per the final decision
of Honble Supreme Court of India.

el
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10.
1.

12.

13.

14,

15,

16.

All the funds received from the User Agency under the project shall be transferred to
Ad-hoc CAMPA pertaining to the State.

The State Government shall ensure that minimum flow of 15% is maintained at all
time.

The user agency shall set up Ecological Monitoring Unit to monitor the impact of the
project on flora and fauna of the area.

The user agency shall keep the effect of camping labourers on the flora and fauna
during the construction phase of 48 months at minimum by providing alternate fuel for
cooking and heating.

The entire Teservoir created due to submergence shall be declared Reserve Forest under
Indian Forest Act, 1927 within six months. However, regulated fishing shall be
allowed. Nodal Officer shall submit compliance report in this regard.

Catchment Area Treatment Plan should be implemented at the project cost under the
supervision of the State Government.

Green belt of adequate width shall be raised by the user agency around the reservoir at
the cost of the project.

The user agency shall facilitate a basin level study on the impact of HEPs on the flora
& fauna of the area as per the TOR submitted to MoEF.

The user agency shall carry out muck disposal at pre-designated sites in such a manner
so as to avoid its rolling down.

The dumping area for muck disposal shall be stabilized and reclaimed by planting
suitable species by the user agency at the cost of project under the supervision of State

. Forest Department. Retaining walls and terracing shall be carried out to hold the

dumping material in place. Stabilization and reclamation of such dumping sites shall
be completed before handing over the same to the State Forest Department in a time
bound mauner as per Plan.

The User agency will consult other organisations having experience in construction of
roads in hilly areas such as BRO to avoid frequent road blockade due to land slides etc
and shall provide breast walls and retaining walls wherever necessary.

The Forest Depariment shall regenerate equivalent amount of degraded forest area, in
addition to the condition no. I. As the user agency does not have qualified manpower
and control on forest area to execute the same, they have paid for the same to the CF,

Rampur. The Forest Department shall implement- the same and submit a compliance
report.

The User Agency shall submit annual self monitoring report indicating status of
compliance to the conditions stipulated in the approval, to the State Government and
the concerned Regional Office of the Ministry.

She—
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17. All other conditions including standard conditions applicable to the proposals under
Forest (Conservation) Act, 1980 and under different rules regulations and guidelines
including Environmental Clearance and rehabilitation shall be complied with before

transfer of forest land
Yours faithfully,
(Shiv Pal Singh)
Sr. Assistant Inspector General of Forests
Copy to:-
1. The Principal Chicf Conservator of Forests, Himachal Pradesh, Shimia.
2. The Nodal Officer (FCA), Forest Department, Himachal Pradesh, Shimla.
3. The Conservator of Forests (Central), Northern Regional Office, Chandigarh.
4. User Agency.
\8" Monitoring Cell of FC Section.
6. Guard File.

5‘"’" ! ‘*L I
(Shiv Pal Singh)
Sr. Assistant Inspector General of Forests
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ﬁgm’ Energy PSP Two Limited

Regd. Office: JSW Centre,

Bandra Kurla Complex,

Bandra (East). Mumbai - 400 051,
CIN: U40108MH2021PLC367136
Phone: 022-4286 1000

Fax: 022-4286G 3000

Undertaking for Muck disposal area

We hereby undertake that:

1. The proposed muck disposal sites have been carefully selected in consultation with the
concerned authorities and duly reviewed during the EAC, MoEF&CC site visit. The sites are
located in areas with very low vegetation density and minimal ecological sensitivity.

2. In view of the unavailability of suitable non-forest or private land in proximity to the project
area, relocation of muck disposal to non-forest land is not feasible.

3. A Comprehensive Muck Management Plan has been prepared and approved, which
includes appropriate engineering and bioclogical measures for slope stabilization, erosion
control, and long-term ecological restoration.

4. The muck disposal sites will be properly stabilized and scientifically reclaimed with
vegetation after completion of disposal activities. After commissioning of the project, these
sites shall not be used for any non-forest activity.

We affirm that this undertaking is submitted in good faith and in compliance with the
conditions prescribed for the project.

Place: NASH N

Date: ¢8lio)o 025

Yours Sincerely,

Mr. Lalit Parab.

DGM- Projects.
Authorized Signatory,

For JSW ENERGY PSP TWO LIMITED
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/o Princigal Chief Conservator of Forests (HoFF), Maharashira State
Phone No.- 0712-25600953 O T T STEIRTE (i) HeRTg T,

E-mall - pecfwingp@mahaforest,govin  Additional .Pﬁncipa! Chief Conservator of Forest (Wildlife) Maharashtra State.
Website — wivw.mahaforest.gov.in “Van Bbavan™, 3™ Floor, Ramgiri Road, Civil Lines, Nagpur — 440 001.
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RIEE
o - Request for issuance of “Certificate and Certified map™ mentioning that the project
boundry is located outside the ESZ/WLS and no Tiger/Elephant Corridor/Critical

polluted area falls in 10 lans of the proposed Bhavali Pumped Storage Project
(1500 MW) Nashik and Thane Districts, Maharashira.

g ;- 2. TSRO, T S SO SO HaATer, 9INT WRET, (Impact Assessment Division),
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vi.  Certificate and certified map from Chief Wildlife Warden shall be
submitted mentioning that project boundary is located outside the Eco-
Sensitive Zone (ESZ)/ Wildlife Sanctuary and no Tiger/elephant
corridor /critically polluted area falls within 10 km. of Project site.
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Cost of Wildlife and Biodiversity Management Plan

Sr. Activities Amount
No. (in rs. Lakhs)
1. | Removal of invasive species eg. Lantana, glyricidia, etc. 20.00 '
2. | Fodder Development work in Igatpuri subdivision 25.00 |
3. | Raising nursery for fodder species : 15.00
4. | Construction of Watch Tower in Igatpuri CR 10.00 |
5. | Camera traps for wildlife monitoring 15.50 |
6. | GPS equipment 10.00 ¢
7. | Rescue equipment for HWC in Igatpuri and Sinpar 10.00
8. | First Aid Kits to Schools 10.00 u
9. | Provision of Rescue Vehicle /Patrolling Vehicle (2) 30.00 |
10. | Training of Staff /capacity building for HWC 15.00 l‘
11. ] Management of Vulture restaurant 10.00




D

=
12. | Equipment and instruments for Rapid Rescue Team 15.’00
13. | Awareness signages in CR : 10-100
14. | Awareness about wildlife issues inschools 5.00
15. | Monitoring of implementation by CWLW office 5.00
16. | Protection hui(s) in CR 15.00
17. | Water holes with Solar Pump in CR 10.00
18. | Rescue equipment for HWC 25.00
19. | Training of stafffcapacity building for HWC - 25.00
20. | Awareness about wildlife issues in schools 1600
21. | Habitat development works 30.00
Total eost 326.50
et FE-EE gERa & 396,40 T8 TR STERIO Srawd HoleA AT
HE@IH‘\E\ > I Al U8 FOG U ST \%
(H. SliFare )
EEICEEIERL AN
) I T STRIRETE (TS,
: TERE T

ko) : T SR (i) TR, TR A e ST TG |
ST |
TRt : ST (i), IR AT I o STToTeas eI e i ST,
whaterdt: JSW Bnergy PSP Two Limited, JSW Centre, Bandra Kurla Complex,Bandra
Fast, Mumbai-400051 TSGR & SaIvash IEIe Hraw e ST,
Email- Jalit.bora@jsw.in
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1 INTRODUCTION

11 BACKGROUND

The ISW Energy has set a vision of becoming a 10 GW company by 2025 and 20 GW company by 2030,
with all the incremental capacity additions coming predominantly from the Renewable Energy sources.
The bold and ambitious plan of the company further reinforces its position as a leader in the energy
transition, with its renewable’s portfolio currently at 30%, growing to 68% of total energy portfolio by,
2025, and to about 84% by 2030. With renewable capacity additions already on blueprint, ISW Energy|
would become Carbon neutral well before 2030.

1.2 NEED FOR THE PROJECT

As per the recent study carried out by Central Electricity Authority on Optimal Generation Capacity mix
for 2029-30, the likely All India installed capacity in 2029-30 is estimated to be 8,17,254 MW which
includes 2,04,911 MW Coal, 25,080 MW Gas, 71,128 MW Hydro, 18,980 MW Nuclear and 4,35,155 MW
Renewable Energy Sources. Thus, the clear focus of the Central Government is to increase the share of
renewable energy (like solar, wind and NCE's). Flexible Energy Generation Assets that have a capability to
supply both Base Load & Peaking Power efficiently and economically are the need of the future and the
necessary solution to address the dynamic evolving energy needs of India.

The Pump storage offers multiple benefits to a power system. In addition to providing energy storage,
pumped storage can provide power immediately and can be rapidly adjusted to respond to changes in
energy demands. The importance for Bhavali PSP, indicative installed capacity 1500 MW, in Nashik and
Thane district, Maharashtra, has therefare been considered in context of the focus of State Government
to increase the share of renewable energy which is available in plenty within the state in general and in
the country as whole.

1.3 BRIEF DESCRIPTION OF PROJECT, LOCATION AND IMPORTANCE

1.3.1  Brief Description of Project

The project envisages creation of an upper reservoir (gross storage:12.35 MCM & live storage:11.08 MCM)
by constructing 962.47 m long dam comprising of 822.47 m long Geomembrane faced rockfill dam (GRFD)
with maximum height of 48.64 m from foundation, 60 m long and 61 m height ungated spillway with 4,
bays of 12.5 m each; 4 blocks of 20 m length each non-overflow section of maximum height of 49.57 m i
from foundation, two each on either side of spillway. 80 m long saddle dam (maximum height 10 m from
foundation) to reduce backwater to enter ESZ area. The lower reservoir {gross storage:13.26 MCM; live
storage: 11.71 MCM) shall be created by constructing concrete gravity dam 365.5 m long at top with
maximum height of 48.15 m from foundation and 104 m long, 74 m high (from foundation) ungated
spillway with 8 bays of 10.5 m each. Diffuser type Intake structure with 3 intakes (25.5 m x 10.5 m) of
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42.44 m length shall be provided. The water conductor system shall comprise of 67.96 m long three intake
tunnels of 7 m diameter each with design discharge of 131.74 cumec each. 5.1 m diameter, followed Steel
lined pressure shaft 3 nos. of independent, 5.1 m diameter with length varying from 1568.09 m to 1554.89
m, six 3.8 m diameter branch pressure shaft after first bifurcation of design discharge 65.96 cumec each;
two 2.9 m diameter 46.83 m long steel lined branch pressure shaft after second bifurcation of design
discharge 32.98 cumec each. Underground powerhouse (167 m x 22 m x 52.9 m) housed with 7 No’s.
Francis vertical shaft reversible pump-turbine (5 X 250 MW & 2 X 125 MW) discharging into circular draft
tube 5.20 m and 4.0 m diameter for large and small unit; two four meter diameter concrete lined branch
tail race tunne! for 32.98 cumec discharge after 3™ bifurcation; six 5.2 meter diameter concrete lined
branch tail race tunnel for 65.78 cumec discharge after 4™ bifurcation; followed by three 7 m diameter
main tail race tunnel with length varying from 621.17 m to 646.57 m, each discharging 131.74 cumec, 105
m long trapezoidal tail race pool followed by 560 m long trapezoidal tail race channel.

The project will generate 1500 MW by utilizing a design discharge of 394.84 cumecs that includes, 65.78
cumec with rated head of 425.23 m (for larger unit of 250 MW) and 32.98 cumec with rated head of
424.03 m (for smaller unit of 125 MW) for 7.78 hr. The PSP will utilize 1680 MW to pump 0.391 TMC of
water to the upper reservoir in 8.79 hours. Annual energy generation by Bhavali PSP in turbine mode is
4044.,06 MU whereas annual energy consumed in pump mode is 5120.53 MU.

1.3.2 Project Location

The upper reservoir of the project shall be in village Jamunde, Tehsil Igatpuri, District Nashik while the
lower reservoir in Village Kalbhonde, Tehsil Shahpur, District Thane, Maharashtra. The project site is
located at 50 kms from the District Headquarters Nashik and is approachable from Mumbai via Shahapur
by NH-160. Nearest railway head is in |gatpuri. The project layout map marked on toposheet is shown in
Figure 1.1 and Google image in Figurel.2.

1.3.3 PROTECTED AREA

Kalsubai Harichandragad Wildlife Sanctuary exists within 10 km of project boundary. However, no part of
the project lies within Eco-sensitive zone of the Sanctuary. The nearest project boundary is about 12.5m
from ESZ boundary. (Annexure-1}.

1.3.4 Land Requirement of Project

The total land requirement under the praoject for upper and lower rock fill dam, reservoir & other works,
has been assessed as 278.92 ha of which Private land is 35.18 ha, and Forest land is 243.74 ha. The
acquisition of the land shall be in consonance with “The Right to Fair Compensation and Transparency in
Land Acquisition, Rehabilitation and Resettlement Act, 2013”, (RFCTLARRA 2013). The component wise
land requirement is shown in Table 1.1.
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Table 1.1: Land use & Land cover of Study Area

Compongnt

b

1 Upper Dam & Reservoir 58.42 30.08 88.5
2 Approach Road to Upper Dam 0.77 5.10 5.87
3 Lower Dam & Reservoir 81.10 0.00 81.10
4 Approach Road to Lower Dam 37.83 0.00 37.83
5 HRT (Underground) 4,77 0.00 4.77
6 Powerhouse (Underground) 1.853 0.00 1.853
7 TRT (Underground) 4.2 0.00 4.2
8 | Tail Race Channel ) 1.64 0.00 1.64
9 Adit/ MAT (Underground) 0.99 0.00 0.99
10 | Cable & Ventilation 0.084 0.00 0.084
11 Dumping Area and Job Facilities - 1 22.3 0.00 22.3 |‘
12 | Dumping Area and Job Facilities - 2 22.6 0.00 22.6 '
13 | Working Space 4.80 0.00 4.80
14 | Service Corridor 2.27 0.00 2,27
15 Saddle Dam 0.11 0.00 0.11
Total 243,737 35.18 278.917
Say 243.74 35,18 278.92

About 243.74 ha forest land shall be required for construction of project as shown in Annexure-2.

1.3.5 Cost of Project

The basic cost of project is Rs. 8964.02 Crores.

1.3.6 Conditions Imposed in First Stage Forest Clearance or EC
I
The forest land diversion case was submitted by the Company vide PROPOSAL NO.

FP/MH/HYD/153240/2022, dated 06.03.2022. The first stage clearance is not vet accorded for the
diversion of 243.74 ha forest land. The prior Environmental Clearance is yet to be granted.

1.3.7 Need for Preparation of Biodiversity and Wild Life Conservation & Management Plan

MOEF&CC, New Delhi, Vide ToR Letter NO. J-12011/08/2022-1A. I(R), Dated 27 June 2022, has prescribed
that Biodiversity and Wildlife Conservation & Management Plan for conservation and preservation of
endemic, rare and endangered species of flora and fauna to be prepared in consultation with State Forest
Department.
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2 PROIJECT AND IMPACT AREA
2.1  DESCRIPTION OF PROJECT AREA

The project area lies in Northern Western Ghats (Sahyadri Mountain) and comprises of varied topography. The
distinct physiographic units are the main system of Sahyadri hill ranges with plains of Darna River valley and
Bhatsa river, Tributary of the western flowing Ulhas river, separated by the hill ridge forming boundary
between Nashik and Thane Districts. The elevation of the study area varies between 250 metres and 1470
metres. The general slope of this plateau is towards the east. The study area, covered in Survey of India topo-
sheet 47E/10 in 1:50,000 scale, is not entirely rocky or hilly but has smooth plains and smooth undulating lands
as well. Geographically, the landscape of the study area consists of two natural regions, separated by the
Sahayadri hill ranges which has Godavari basin in its North and Western flowing Ulhas Basin in South. The
photographic view of proposed upper and lower reservoirs is depicted in Figure2.1 and Figure 2.2.

Figure 2.1 : View of Proposed Upper Reservoir Site
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Figure 2.2 : View of Existing Lower Reservoir Site

2.2 PROJECT IMPACT AREA {

In context of River Valley Hydro Electric Projects with or without Pump Storage Project and Stand-alone Pump
Storage Project, the study area is construed as impact area and shall com prise of the following:

o Catchment area up to the upper and lower reservoir site. H
. Submergence Area.
° Area falling within 10 km radius from the periphery of the upper reservoir and downstream up

10 10 km from the lower reservoir.

2.3 GEOLOGY OF STUDY AREA

The geological formations underlying the area are the basaltic lava flows of upper Cretaceous to lower Eocene

age. Igatpuri tehsil of Nashik district is mainly part of the Great Deccan Trap and formed by volcanic eruption. .
It shows prominent basaltic features. Most of the basalts in the study area are fine or coarse textured and ‘
nodular form. Along the banks of the rivers in the flowing area, shallow alluvial formation occurs in narrow belt. |
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2.4  SEISMICITY OF STUDY AREA

As per the seismic zoning map of India, as incorporated in Indian Standard Criteria for Earthquake Resistant
Design of Structures 15:1893-(Part i) 2002, the proposed site lies in seismic Zone-lll, which is referred to as
moderate risk zone.

2.5 LAND USE OF STUDY AREA

The dominating classes are dense forest (47.75%), agriculture land (29.87%), open forest (20.61%), settlement
(0.95%) and water body (0.82%). The land use pattern of study area is exhibited in Figure 2.3 and enumerated
in Table 2.1.

Table 2.1: Land use & Land cover of Study Area

N Landiuse categoty. Rréainsg ko Arealin %, -
1 Agriculture Land 121.75 28.87
2 Dense Forest 194.63 47.75
3 Open Forest land 83.99 20.61
4 Waterbody 3.36 0.82
5 Settlement 3.85 0.95
Total 407.58 100.00

2.6 SLOPE OF STUDY AREA

The study area has hilly and plain topography. The general slope of the study area is from north to south and
follows the general trend of drainage. The slope map of the study area is shown in Figure 2.4 and the area
under different slope classes is enumerated in Table 2.2. About 31.92% of the area is covered under very
gentle; 21.07% and 19.23% under gentle slope and moderate slope respectively. About 27.78% is covered
under moderately steep slope to steep slope.

Table 2.2: Area Under Different Slope Classes of Study Area

n 05 | VeryGentleSlope | 130.11 31.92
2 5-10 Gentle Slope 85.89 21.07
3 10-15 Moderate Slope 78.37 19.23
4 15-20 Moderately Steep Slope 62.89 15.43
5 >20 Steep Slope 50.32 12.35
Total 407.58 100.00
EQMS India Pyt. Ltd. Page |8
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Project- Bhavali Pumped Storage Project (5 X 250 MW+2x125mw) in Nashik &Thane District,

2.7 HUMAN HABITATION OF STUDY AREA

The study area comprises of 40 villages of which 20 ,18 and 2 are in Nashik, Thane and Ahmednagar
districts respectively. Out of these villages Jamunde and Kalbhonde shall be project affected villages as
these shall be impacted due to acquisition of private land, falling within the boundary of these villages for
project works. As per the Census of India 2011, the total households under study area villages are 9190,

The total population of villages is 52201 composed of 26398 males and 25803 females with sex ratio ofl

977. (Table2.3).

The cast wise composition of the total population made up the Scheduled Cast population is 2234 (4.28%)

and Scheduled Tribe population is 32079 {61.45%), which shows that the Scheduled Tribe is the dominant
cast in most of the villages in study area. The total literate population is 28605, of which male and female
population is 16974 and 11631 respectively. Total literate population is 64.83%, of which male and female
literates are 76.40 % are 53.09 % respectively. The total working population is 24293 (46.53%) which,
comprises of main workers 18849 (36.10%) and marginal workers 5444 (10.43%} while non-workers are
27908 (53.47%). Ameng main workers, cultivators constitute the highest category (54.3%), followed by
cultivators (29.7%) and other workers (15.90%). Among marginal workers agriculturai labour constitutes
the highest category (50.7%) followed by cultivaters (31.9%) and ather workers (15.4%).

Table 2.3: Population Composition of Study Area

1 | Bhavli Bk 176 | 1023 | 527 496 81 65 941
2 | Titoli 203 | 1076 | 548 528 148 73 75 964
3 | Bortembhe 289 | 1673 | 858 815 231 121 110 950,
4 Kanchangaon 316 1906 975 931 275 147 128 955
5 | Talogha 411 | 2501 | 1303 | 1198 398 235 163 919
6 | Taloshi 303 | 1796 | 891 905 239 111 128 1016
7 Nandgaonsado 718 4203 2102 2101 567 292 275 1000
8 | PimpriSadroddin | 394 | 2316 | 1174 | 1142 361 185 176 973!
9 | Fangul Gavhan 256 | 1531 | 790 741 215 120 95 938
10 | Borli 111 616 298 318 107 51 56 1067
11 | Bhavli kh 397 | 2307 | 1112 | 1195 396 206 190 1075
12 | Kaluste 660 | 3885 | 1987 | 1898 502 263 239 955,
13 | Bharwaj 159 | 819 | 412 | 207 95 49 46 988
14 Manjargaon 177 889 453 436 98 43 55 962,
15 | Nirpan 146 828 415 413 173 87 86 995,
16 | Gavhande 104 | 701 351 350 147 77 70 997]
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17 Jamunde 107 589 287 302
18 Kurungwadi 186 1055 514 541 288 145 143 1053
19 Ambewadi 380 2183 1111 1072 317 150 167 965
20 Taked Kh 220 1120 582 538 150 82 68 924
21 Kasara kh. 460 2588 1293 1295 443 236 207 1002
22 Dand 35 165 20 85 29 16 13 1063
23 Umbravane 42 249 126 i23 36 16 20 976
24 Fugale 168 1018 507 511 202 103 99 1008
25 Vashala Bk 282 1439 711 728 246 114 132 1024
26 Vashala Kh 69 325 153 172 56 24 32 1124
27 Susarwadi 156 1044 563 481 122 70 52 854
28 Pingalwadi 37 162 87 75 28 16 12 862
29 Dhakane 296 1882 1036 346 268 146 122 817
30 Kothale 261 1233 588 644 258 137 121 1093
31 Kalbhonde 176 997 510 487 205 128 77 955
32 Julawani 294 1382 699 683 184 82 102 977
33 Jambhulwad 129 665 342 323 104 48 56 944
34 Roadvahal 92 476 233 243 96 45 51 1043
35 Hinglud 77 404 203 201 42 18 24 990
36 Chondhe Kh. 81 384 185 199 62 31 31 1076
37 Chilhar 98 588 290 298 92 42 50 1028
38 Ranvihir 286 1468 763 705 194 102 92 924
39 Ghatghar 197 1176 588 588 186 95 91 1000
40 Udadawane 241 1539 750 789 249 131 118 1052
Total 91950 52201 | 26398 | 25803 8075 4180 3895 977
EQMS India Pvt. Ltd. Page [10
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Project- Bhavali Pumped Storage Project (5 X 250 MW+2x125mw) in Nashik &Thane District,
Mabharashtra

WILDLIFE CONSERVATION AND BIODIVERSITY MANAGEMENT PLAN

2.8 BASELINE STATUS OF ENVIRONMENT ATTRIBUTES
2.8.1 CUMATE OF STUDY AREA

The average annual temperature of the study area is 24.2 °C. January is the coldest month of the year with
average minimum temperature 15.5 °C. April is the hottest month of the year with average maximum
temperature 35.8 °C. Average precipitation is about 2084 mm. There is average 96 rainy days in a year of
which 80 days are in monsoon season. Skies are generally clear from November to April. During monsoon
the clouds cover varies from 4.7 to 6.3 oktas of sky. For about 146 days skies are clear and for 76 days
about 3 to 5 oktas of sky are covered.

2.8.2  Ambient Air Quality in Study Area }

The maximum concentration of PM10, PM2.5, NOX and SO2 monitored at was 66. 3ug/m?, 25.5ug/m?, H
12.8pg/m? and 9.6pg/m? respectively which shows that concentration of pollutants was within the limits
of NAAQS, prescribed by CPCB ,2009.

2.8.3 Noise Levels in Study Area

The highest noise levels recorded during daytime at Bhavali Khurd is 62.6 dB (A) and during nighttime it is
50.3dB (A) and both are within the CPCB limits of 65 dB (A) and 55 dB (A) for commercial zone. The noise
levels for all other locations are within the limits set forth under Noise Pollution (Regulation and Control)
Rules, 2000. Standards for daytime and night time i.e., 55 dB (A} and 45 dB (A) respectively.

2,84 Soil Quality in Study Area

The soil is neutral having pH varying from 6.6 to 7.34. The texture of the soil is loam, and sandy clay loam.
Available nitrogen content in the surface soils ranges between 153 to 849 kg/ha thereby is indicating that
soils are low to high in available nitrogen content. Available phasphorus content ranges between 6.6 to
46.9 kg/ha thereby indicating that soils are low to high in available phosphorus. Available potassium
content in these soils’ ranges between 81.8 to 826 kg/ha, thereby indicating low to high in potassium
content. The organic carbon varies from 0.76 % to 3.0% thereby implying high in organic content.

2.8.5 Surface Water Quality in Study Area

The pH values of ail analyzed samples ranged between 6.97 — 7.6 and are within the acceptable limit (6.5-
8.5). The TDS levels ranged from 74 to 107 mg/! and were less than the desirable limit of 500 mg/l. Total
hardness levels ranged from 56 to 77 mg/l and were well below the acceptable limit of 200 mg/l. The.
dissolved oxygen values ranged between 6.9-8.4 mg/l and were more than 4 mg/l, i.e., the limit under
CPCB Water Quality Criteria for designated best use (C). The chlorides level in surface water samples
ranged from 30.3 - 41,1 mg/l and were below the acceptable limit of 250 mg/I. The sulphate levels ranged|
from 7.4 to 14.1 mg/! and were below the acceptable limit of 200 mg/l. The nitrate ranged between 2.4
to 6.7 mg/land were below the acceptable limit of 45 mg/l. The BOD values ranged between 1.1 to 2.8mg/|
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and exceeded the CPCB criteria of 2mg/l or less for Class A water. The Total Coliform level ranged between
52-116 MPN/100ml and were less than 500 MPN/100m|, the limits specified for Class B water under CPCB
Water Quality Criteria is designated as best use. The water is suitable for meeting drinking water
requirements after conventional treatment and disinfection.

2.8.6  Ground Water Quality in Study Area

The pH values ranged between 6.58 — 7.86 and are within the acceptable limit {6.5-8.5). The TDS levels
ranged from 216 to 310 mg/l and were less than the desirable limit of 500 mg/l. Total hardness levels
ranged from 140 to 190 mg/l and were well below the acceptable limit of 200 mg/l. Chloride levels at ail
the locations were within the desirable limits (250 mg/l) as it ranged between 57.1 — 83 mg/l. Sulphate
levels at all the locations were within the desirable limits (200 mg/l) as it ranged between 21.3 - 36 mg/l.
Nitrate levels at all the locations were within the desirable limits (45 mg/l) as it ranged between 2.8 - 5.1
mg/l. Iron at all the locations was abserved well within the desirable limits (1.0 mg/l) as it ranged between
0.03 —0.10 mg/l. Bacteriological studies revealed that no coliform bacterial are present in the samples.
The heavy metal contents were observed to be in below detectable limits. All physical and general
parameters were observed within the desirable limit as per 1510500:2012 (Second Revision). The wQl for
ground water at all sampling locations is below 50 and therefore, water quality is excelient.

2.8.7 Hydrogeological Aspects of Study Area

Hydrogeologically, the study area is underlain by the basaltic lava flows. The groundwater In Deccan Trap
Basalt occurs mostly in the upper weathered and fractured parts down to 20-25 m depth. At places
potential zones are encountered at deeper levels in the form of fractures and inter-flow zones. The upper
weathered and fractured parts form phreatic aquifer and ground water occurs under water table
(unconfined) conditions. At deeper leveis, the ground water occurs under semi-confined to confined
conditions. The yield of dug wells tapping upper phreatic aquifer down to the depth of 12 to 15 m bgl
ranges between 45 to 90 m3/day depending upon the local hydrogeological conditions. Borewells drilled
down to 70 m depth, tapping weathered and vesicular basalt are found to yield 18 to 68 m3/day. The dug
wells constructed in Alluvium has been ranging in depth from 8-12 m with diameters of 2-3 m, whereas
the borewells range in depth from 15 to 20 m and the yield of both the dug wells and borewells ranges
from 13 to 22 m3/day.

During pre-monscon, depth to ground water in dug wells occur in most part of the watershed within 5-
7.5 mbgl. During monsoon in some of dug wells extremely shallow water levels within 1.0- 1.5 mbgl have
been observed in study area. In the Decadal Water Level Trend of all Ground Water Monitoring Wells
(2010-2019) at lgatpuri Piezometer during pre-monscon season, the fall of 1.33m/fyear has been
observed, whereas, during post mensoon season, a rise of 1.293m/year has been found. The piezometer
level observed a rise of 0.0593m/year during the decade period. There is no problem of availability of
ground water at present as in both Taluka the stage of ground water development is categorized safe.

EQMS India Pvt. Ltd. Zage |14
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2.9 FLORA OF STUDY AREA

2.9.1 Forest Types in Study Area

As per the revised classification of Indian forest types by Champion & Seth, the forests of the study area
can be broadly classified under two sub-groups with their associated types (Table 2.4).

Moist Deciduous
Forests.
Type-3B/Clb:
Moist Teak Forest

Southern Tro This type can be seen near plains of Igatpuri range. The crop is deteriorated due to

Table 2.4: Type of Forests in Study Area

Distribution/Domihant species

encroachment on forest areas. The over wood consists of Teak (Tectona grandis) with
its associates like Sadada (Terminafia tomentosa), Hed (Adina cordifolia), Kalamb
(Mitragyna parvifolia), Shisham (Dalbergia latifolia), Khair (Acacia catechu), and
Dhawada (Anogeissus latifolia).

The underwood consists of Apta (Bauhinia racemosa), Asan (Bridelia retusa), Awala
(Emblica officinalis), Bahava (Cassia fistula), Bhokar (Cordia myxa), Dhaman (Grewia
tifiifolia), Humb (Miliusa tomentosa), Jambhul (Syzygium cumini), Kahandol (Sterculia
urens), Karwal (Dillenia pentagyna), Kuda (Holarrhena pubescens), Kudi {Wrightia
tinctoria), Kumbhi (Carea arborea), Moha (Madhuca longifolia), Palas {Butea
monosperma), Payar (Ficus rumphii), Petari (Dalbergia paniculata), Shendri {Mallotus
philippensis), Tembru (Diospyros melanoxylon), Tetu (Oroxylum indicumy), Umber (Ficusi
glomerata), Waras (Heterophragma quadriloculare), Bamboo (Dendrocalamus;
strictus), etc.

The undergrowth consists of Burando (Blumead lacera), Dhaiti (Woodfordia fruticosa),
Gal (Randia dumetorum), Galgugar {Flacourtia indica), Ghatbor (Ziziphus xylopyrus),
Guthura (Lantana camara), Karvi (Strobilanthes callosa), Karwand (Carissa carandas),
Khuri {Ixora pavetta), Kirmira (Casearia esculenta), Murud Sheng (Helicteres isora),

Ranbhendi (Thosposia lampas), Tarota {Senna tora), etc

Southern Tropical
Moist Deciduous
Forests.
Type-3B/C2:
Southern  Moist
Mixed Deciduous
Forest

The over wood consists predominantly of miscellaneous species like Kakad (Garugd|
pinnata), Modhal (Lannea coromandelica), Sadada {Terminaiia tomentosa), and
Dhawada {Anogeissus latifolia). In addition to this, the species which occurs in the
overwood are Bibla (Pterocarpus marsupium), Bondara (Lagerstroemia parviflora),
Khair {Acacia catechu), Kinhai (Albizia procera), Pangara (Erythrina variegata), Sawar
(Bombax ceiba), Shisham {Dalbergia latifolia), Shiras (Albizia lebbeck), Shiwan ( Gmelina%
arborea), Teak (Tectona grandis) and Tiwas (Ougeinia oojeinensis). l
The underwood consists of Amba (Mangifera indica), Apta (Bauhinic racemosa), Asan
(Bridelia retusa), Awala (Emblica officinalis), Bahava (Cassia fistula), Dhaman (Grewi

tififolia), Kahandol (Sterculia urens), Kudi (Wrightia tinctoria), Kumbhi (Careyd
arborea), Moha (Madhuca longifolia), Palas (Butea monosperma), Payar (Ficus
rumphii), Tembru (Diospyros melanoxylon), Waras (Heterophragma quadriloculare)

EQMS India Pvt. Ltd.
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The undergrowth consists of Bor (Ziziphus mauritiana), Burando (Blumea lacera), Dhaiti
{Woodfordia fruticosa), Gal (Randio dumetorum), Ghatbor (Ziziphus xylopyrus), Gulthur
({Lantana camara), Karvi {Strobilanthes callosus), Karwand (Carissa carandas), Kharata
(Strebius asper), Tarota (Senna tora), etc.

2 Western Sub- | This sub type is generally found near Kurungwadi and Ambewadi area of Igatpuri range.
Tropical Hill | The percentage of ever green species particularly Amba (Mangifera indica) and Karap
Forest {Memecylon edule) is significantly high. These types of forests are found in narrow
Type 8A/C2: | strips.

Southern  thorn | Top Canopy and Second Storey: This type of forest is dominated by Amba (Mangifera
scrub indica), Asasssn (Bridelia retusa), Bhuri (ixora pavetta), Jambhul (Syzygium cumini),
Kakad (Garuga pinnata), Karap {Memecylon edule), Koshimb (Schleichera oleosa),
Modhal (Lannea coromandelica), Palas (Butea monosperma), Pangara (Erythring
variegata), Sadada (Terminalia tomentosa), Waras (Heterophragma quadriloculare),
etc.

Among herbs and shrubs Bhoma (Glochidion hohenackeri), Karwand (Carissa congesta),
Karvi (Strobilanthes caliosus), Tarota {(Senna tora). etc. are the dominant speciess.

2.9.2 Flora

There are many patches of farests in the study area. The forest of the study area is mainly dominated with
Aam (Mangifera indica), Sadada (Terminalia tomentosa), and Dhawada (Anogeissus latifolia).

Vegetation in Lower Reservoir Area

In upper reservoir, scattered forest vegetation and stunted growth of tree species were observed. The
upper reservoir area is mainly dominated with shrubby species along with few trees of Amba and Sadada.
The upper story is mainly dominated by tree species like Aam (Mangifera indica), Sadada (Terminalia
tomentosa), Umar (Ficus racemose) and Dhawada {Anogeissus latifolia). The shrub and herb species
consists of Karwand (Carissa congesta), Bhoma (Glochidion hohenackeri) and Karvi (Strobilanthes
caliosus), etc.

Vegetation in Lower Reservoir Area

The lower reservoir area has slightly dense vegetation with respect to upper reservoir area. The vegetation
is also diverse. The vegetation is mixed type by Sadada (Terminalia tomentosa), Teak (Tectona grandis),
Hed (Adina cordifolia), Kalamb (Mitragyna parvifolia), Shisham (Dalbergia latifolia), Khair {Acacic
catechu), and Dhawada (Anogeissus latifolia). The undergrowth consists of Dhaiti (Wooedfordia fruticosa),
Gal (Randia dumetorum), Galgugar (Flacourtia indica), Ghatbor (Ziziphus xylopyrus), Guthura {Lantana
camara), Karwand (Carissa carandas), Khuri (Ixora pavetta), and Murud Sheng {Helicteres isoray).

EQMS India Pvt. Lid. Page |16
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Vegetation Near Tail Race Channel:

The Vegetation type in tail race channel area is similar to the lower reservoir area. The vegetation is
dominated by teak species along with the associated species.

Vegetation in Rest of Study area

In rest of the study area, the main jungle type is mixed deciduous forest and main composition is Teak
along with Sadada-Dhavda- and Wali-Dhaiti local type of vegetation. In dense forest area, the teak is the
dominant species. In some areas of the study area on steep slopes and depleted soil areas the Kakkad
Modhal-waras sub type of forest is observed.

EQMS India Pvt. Ltd. Page |17
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2.9.3 Florsistic Composition

During primary and secondary study carried out under present project, 88 tree species (37 families), 41
shrub species (23 families), 40 herbs species {26 families) and 14 species of climbers {10 families} and 18
species of grasses {1 family) were recorded from the study area. The comprehensive list of the plant
species observed in the study area is given Table 2.5.

Table 2.5: Plant Species Recorded/Reported in Study Area

" SliNo. |~ LocalName
T e[ Wangferamdica | Anacardicess | 0D
3 Ambada Spondias pinnata Anacardiaceae LC
3 Biba Semecarpus unacardium Anacardiaceae LC
4 Modhal, Moi Lannea coromandelica Anacardiaceae Lc
5 Humb Miliusa tomentosa Annonaceae -
6. Kuda (Safed) Holarrhena antidysentrica Apocyanaceae LC
7. Kuda Wrightia tinctoria Apacyanaceae LC
8 Buralicode Wrightia arborea Apocynaceae LC
9. Medsing Dolichandron faicata Bignoniaceae -
10. Tetu Oroxyion indicum Bignoniaceae -
11 Waras/Varas Heterophrasma Bignoniaceae -
quadriculata

12, Semal Bombax ceiba Bombacaceae LC
13, Aliv Lepidium sativum Brassicaceae

14, Kakad Garuga pinnata Burseraceae -
15, Salai Boswellia serrata Burseraceae -
16. Bahawa Cassia fistula Caesalpiniaceae LC
17, Chamol Bauhinia lawii Caesalpiniaceae -
18, Chinch Tamarindus indica Caesalpiniaceae Lc
19, Wagat Capparis zeylanica Capparaceae -
20. Petari Maliotus polycarpus Euphorbiaceae -
2. Ain (sadada) Terminalia alata Combretaceae -

EQMS India Pvt. Ltd. Page |18
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32, Arjun sadada Terih'aaua Combretaceae | -
73, Beheda Terminalia bellirica Combretaceae LC
24, Dhawda, Dhamaoda Anogeissus latifolia Combretaceae -
75 Hirda Terminalia chebula Combretaceae LC
26. Ain Terminalia elliptica Combretaceone L
27, Tendu Diospyros melanoxylon Ebenaceae -
78, Kamala, Kumkum Mallotus philipensis Euphorbiaceae -
9. Anjan Hardwickia binata Fabaceae L@
30, Apta Bauhinia racemosa Fabaceae -
31, Bija/Bibla Pterocarpus marsupium Fabaceae NT
37, Karanj Pongamia pinnata Fabaceae LC
33, Palas Butea monosperma Fabaceae Lc
34. Pangara Erythrina stricta Fabaceae -
35, Shisham Dalbergia latifolia Fabaceae VU
36. Sissoo Dalbergia sissoo Fabaceae LC
37, Tiwas/Tinsa Ougenia oojeinensis Fabaceae -
38, Kumbhi Careya arboreqa Lecythidiaceae -
39, Bondars Lagerstroemia parviflora Lythraceae ; LC
40. Baranga Kydia calycina Malvaceae LC
a1, Bakan-Nimb Melia azadirachta Meliaceae b |
a2, Neem/Nimb Azadirachta indica Meliaceae ILC
43, Babul Acacia nilotica Mimosaceae 4 LC
44, Ghubata Acacia polycantha Mimosaceae -
45, Hiwar Acacia leucophloea Mimosaceae r LC
46. tchan (Pandra Khair) Acacia ferruginea Mimosaceae EVU
47, Kansar Albizia amara Mimosaceae |LC
4s. Khair Acacia catechu Mimosaceae LC
49, Safed Siras Albizzia procera Mimosaceae a -

EQMS India Pvt. Ltd. Page |19
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Botanical Name

Fanily

50, Siras (Kala) Albizzia lebbek Mimosaceae
51, Sonchafa Michelia champaca Mognoliaceae LC
57, Amba-payer Ficus virens Moraceae LC
53, Payer, Pipri Ficus amplissima Moraceae -
4. Phanas Artocarpus heterophyllus Moraceae -
55, Umbar Ficus racemosa Moraceae LC
56. Wad Ficus bengalensis Maraceae -
57, Shevga Moringa oliefera Moringaceae -
58, Jambul, Jamun Syzygium cumini Myrtaceae LC
5o, Nilgiri Eucalyptus camaldulensis Myrtaceae -
60. Mokha Schrebera swietenioides Cleaceae -
61 Shindi Phoenix sylvestris Palmaceae -
62, Darara Erythrina suberosa Papilionaceae -
63. Asand Bridelia retusa Phyllanthaceae LC
6a. Awalkanti, Aonla Phyllanthus emblica Phyllanthaceae LC
65, Bhoma Glochidion hohenackeri Phyilanthaceae -
56. Bor Ziziphus mauritiana Rhamnaceae LC
57, Ghatbor Zizyphus xylopyra Rhamnaceae -
58, Ali Morinda tinctoria Rubiaceae -
69, Aliv Meyna laxiflora Ruhiaceas -
0. Haldu/ Hed Haldina cordifolia Rubiaceae -
71 Kalamb Mitragyna parviflora Rubiaceae -
7. Bel Aegle marmelos Rutaceae NT
7. Kawat Limonia acidissima Rutaceae -
74, Kusum Schieichera oleosa Sapindaceae LC
75, Ritha Sapindus laurifolius Sapindaceae -
76. Bakula Mimusops elengi Sapotaceae LC
77. Kad, Kadhai, Kandol Sterculia urens Sterculiaceae -

EQMS India Pvt. Ltd.
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73, Bothi, Vaying | Eriolaena quinqueoclari Sterculiceae -
79, Dhaman Grewia tilifolia Tiliaceae -
80, Gangudi Grewig tenax Tiliaceae LC
a1, Gol, Karamatigol Trema orientalis Ulmaceae !LC
8. Papada Holoptelea integrifolia Ulmaceae -
83. Sag/Sagwan Tectona grandis Verbenaceae ﬂ -
84, Shivan Gmelina arborea Verbenaceae LC
35, Ela Eletteria cardamomum Zingiberaceae e
36. Kharmati Memecylon umbeilatum Melastomataceae -
37 Kirmira Glycosmis pentaphyila Rutaceae -
88 Kuda Holarrhena pubescens Apocynaceae -
T I R T
1 Achra Dyschoriste dalzellii Acanthaceae -
7. Karvi Carvio callosa Acanthaceae -
3 Kati Koranti Barleria prionitis Acanthaceae LC
4. Amoni Rhus mysorensis Anacardiaceae -
5. Pandrakuda Holarrhena antidysenterica Apocyanaceae LC
6. Karvand Carissa congesta Apocynaceae LC
7. Anantvel Hemidesmus indicus Asclepiadacege -
g Rui Calotropis gigantea Asclepiadaceae g
9 Kadu lire Vernonia anthelmintica Asteraceqe -
10. Dhordavana Artemisia nilagirica Asteraceae -
11, Phadya Niwadung Opuntia dilleniid Cactaceae 1C
13, Awal, Tarvad Senna auriculata Caesalpiniaceae -
13, Chilhar Caesalpinia decapetala Caesalpiniaceae e
14, Dewawali Cassia suffruticosa Caesalpiniaceae -
15, Tarwad Cassia auriculata Caesalpiniacege ; -
16. Yenkal/Bharati Maytenus emarginata Celastraceae C

EQMS India Pvt. Ltd,
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17. Henkal Gymnosporia spinosa Celestraceae -
18. Chandrajyoti Jatropha curcas Euphorbiaceae L.C
19, Pachurna Securinega virosa Euphorbiaceae -
20. Shembarti Acacia pennata Fabaceae LC
21 Umbrella Thorn Vachellia tortilis Fabaceae e
27 Hirna Indigofera trita Fabacege LC
73, Dhaiti Woodfordia fruticose Lythraceae LC
24, Ambadi Hibiscus aculeatus Malvaceae -
75, Ranbhendi Thespesia lampas Malvaceae -
2%. Zingaroot Urena lobata Mualvaceae LC
27, Velatur Dichrostachys cinerea Mimosaceae LC
28, Pandharphali Securinega leucopyrus Phyllonthaceae LC
79, Vowding Embelia tsjeriam cottam Primulaceae -
30. Bor Ziziphus mauritiana Rhamnaceage LC
31, Chanyabor Ziziphus nummularia Rhamnaceae -
33, Toran Ziziphus rugosa Rhamnaceae -
33, Gal/Gel Catunaregam spinosa Rubiaceae LC
34 Papat Pavetta indica Rubiaceae -
35, Bhokoda Casearia graveolens Salicaceae -
36. Bhui ringni Solannum xanthocarpum Solanaceae -
37, Ati, Murudsheng Helicteres isora Sterculiaceae -
33, Jaol Tamarix dioica Tamaricacease -
39, Barkudi Grewia damine Tiliaceae -
40. Bharangi Clerodendrum serratum Verbenaceae -
Guitura/Ganeri Lantana camara Verbenaceae -
1 B ﬁ‘Brugikarvi T H;/Qfé,dhilél—éél;p;ﬁf:lmjm‘—- T Aca;:thacr;ae R
5 Corata Barleria lawii Acanthaceae -
EQMS India Pvt. Ltd. Page |22
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Botar .

Amaranthaceae

3 Aghaa Achyranthes aspra vari -
4 Babli Heracleum grandis Apiaceae -
5 Dongarjeera Pimpinella heyneana Apiaceae -
6 Badadha Arisaema murrayi Araceae -
7. Khorpad Aloe vera Asphodelaceae -
3 Burandu Ageratum conyzoides Asteraceae -
9. Dagadipala Tridax procumbens Asteraceae -
10. Khurasini Guizotia abyssinica Asteraceae Q_
11. Ranjenda Zinnia peruviana Asteraceae -
12, Tarota Senna tora Caesalpiniaceae -
13, Pivli tilwan Cleome viscosa Cleamaceae -
14, Gomett Solena amplexicaulis Cucurbitaceage -
15, Kartoli Momordica dioca Cucurbitaceae -
16, Medwan Dioscorea oppositifolia Dioscoreaceae -
17. Buishirid Euphorbia fusiformis Euphorbiaceue -
18. Barbada Indigofera cordifolia Fabaceae -
19, Borupdi Indigofera glandulosa Fabaceae -
20, Dador Sesbania bispinosa Fabaceae LC
1. Kachquiri/Kawitch Mucuna pruriens Fabaceae LC
22, Phat-phati Crotalaria filipes Fabaceue -@-
3. Rangas Crotalaria medicaginea Fabaceae -
24, Alsi Dalbergia volubilis Fabaceaea LC
75, Chidsi/ Chimandara Eragrostis unioloides Gramineae ‘ LC
26 Kal-lavi Gloriosa superba Lilliaceae | LC
97, Jalmukhi Rotala densiflora Lythraceae 'Lc
28, Rankel/Kawder Ensete superbum Musaceae -
29, Gatrack Boerhavia diffusa Nyctaginaceae -
30. Chichur-kanda Habenaria grandifloriformis Orchidaceae NT
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31, ] Haryaka n Geodorum demiflorum | Orchidaceae -
3. Ambushi Oxualis corniculate Oxalidacece -
33, Pivla dhotra Argemona mexicana Papaveraceae -
34, Ranborat Echinochlaa colona Poaceae LC
3z, Burad/shedya Paspalidium flavidum Poaceae LC
36, Bohra/Kaligunj Cardiospermum Sapindaceae -
halicacalum
37, Kangani Solanum nigrum Solaraceae -
38, Agya Girardinia diversifolia Urticaceae -
39, Anderphod Leea macrophylla Vitaceae -
10, Gokhru Tribulus terrestris Zygophyllaceae LC
SN P SCI  R S A E
1. Kawalvel/ Nivali Tylophora dalzelli Asclepiadaceae -
7. Sathawari Asparagus racemaosus Asparagaceae -
3. Mahulvel Bauhinia vahlii Ceasalpiniaceae -
4. Randhodka Luffa acutangulor Curcurbitaceae -
5 Amarvel Cuscuta reflexa Cuscutaceae LC
6. Kadukand Dioscorea bulbifera Dioscoreaceae -
7. Mukani/Ranudid Vigna radiate Fabaceae -
3. Palasvel Butea superba Fabhaceae -
9, Ramdatan Smilax macrophylia Liliaceae -
10. Bandgul Dendrophthoe falcata Loranthaceae -
11, Bokadvel/Ghatmol Aspidoptrys cordata Malipighiaceae -
12, Butgandivel Clematis hedy sarifollia Ranunculaceae -
13, Aradhashish Ventilago denticulate Rhamnaceae -
1a. Toran Zizyphus rugosa Rhamnaceae -
oo ewe s o s
1 Balgadhan Cyperus rotundus Poaceae LC
2 Belakuda Eragrostis tenella Poaceae -
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Local'Name

3 7 Fulora _ Themeda quadrivalvis 7 Poaceae -
q Gavati Chaha Cymbopogon citratus Poaceae -
5 Goundwel Andropogon pumilus Poaceae -
6 Haryali Cynodon dactylon Poaceae L LC
7 Kahandol Chrysopagon fulvus Poaceae J -
8 Kalikusali/Kusal Heteropogon contortus Poaceae -
9 Kasti Bambusa arundinacia Poaceae : NE
10 Kathara Bothriochloea pertusa Poaceae -
11 Kunda ischaemum pilosum Poaceae Ned
12 Manvel Dendrocalamus strictus Poaceae NE
13 Marvel Dichanthium annulatum Poaceae -
14 Mesi Chloris barbata Poaceae | -
15 Paonya Sehima sulcatum Poaceae NE
16 Rosha Cymbopogon martini Poaceae -
17 Shedya Sehima nervosum Poaceae NE
18 Thuda Ischaemum rugorum Poaceae LC

2.9.4 RET Plant Species in Study Area

There are 3 Near Threatened (NT) and two Vulnerable (VU) species and only one endemic specie in study
area. Based on [UCN Version3.1, the conservation status of these species is given in Table 2.6.

Table 2.6: List of Near Threatened & Vulnerable species in Study Area

Gonservation Status:

IUCN, (Ver 3.1).

1 Aegle marmelos NT
2 Pterocarpus marsupium NT
3 Habenaria grandifloriformis NT
4 Acacia ferruginea VU
5 Dalbergia latifolia vu

NT: Near Threatened; VU: Vulnerable
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2.8.5

Piant of Ethno botanical/medicinal Importance in Study Area

During the survey, ethno-botanical information on 36 plant species was documented (Tabkle 2.7). It was
found that these plant species are used for medicinal, timber, fuel wood, fodder, ornamental, agricultural
tools, thatching, fencing, etc.

iSi.' Né- :T

Table 2.7: List of ethno-botanically important plant species in Study Area

Local Name.

‘BotanicalName

~ Partused

Bark, leaves, fruits, wood

EQMS India Pvt. Ltd.

1 Amba Mangifera indica | Anacardiaceae

2 Semal Bombax ceiba Bombacaceae [Root, gum VU
3 Salai Baswellia serrata Burseraceae [Bark, gum VU
4 Bahawa Cassia fistula CaesalpiniaceaelAll parts EN
5 Chinch Tamarindus indica |CaesalpiniaceaefFruit, pulp -
6 Ain (sadada) Terminalia alata Combretaceae Heart wood -
7 Arjun sadada Terminalia arjunag | Combretaceae [Bark VU
8 Beheda Terminalia bellirica | Combretaceae [Bark. Fruits VU
9 Hirda Terminalia chebula | Combretaceae |Fruits EN
10 Tendu Diospyros melgnoxylon| Ebenaceae |Leaves -
11 Bija/Bibla Pterocarpus Fabaceae [Barkand leaves -

marsupium
12 Karanj Pongamia pinnata Fabaceae [Root, bark, leaves, flower R
13 Shisham Dalbergia Iatifolia Fabaceae [Heart wood, Bark, ieaf -
14 Sissoo Dalbergia sissoo Fabaceae |Heart wood -
15 Bakan-Nimb Melia azadirachta Meliaceae {Seed -
16 Neem/Nimb Azadirachta indica Meliaceae [Bark and leaves VU
17 Bate, Kalasiras Albizia lebbeck Mimosaceae [Heart wood, bark -
18 Kalasiras Albizia Lebbeck Mimosaceae |Heart wood, seeds -
19 Khair Acacia catechu Mimosaceae [Bark, heart wood VU
20 Phanas Artocarpus Moraceae [Fruit, leaves -
heterophyilus
21 Umbar Ficus racemosa Moraceae |Fruit, leaves, bark -
22 Shevga Moringa oliefera Moringaceae [Leaves, bark, roots -
23 Jambul, Jamun Syzygium cumini Myrtaceae (Bark, leaves, fruits vy
24 Haldu/ Hed Haldina cordifolia Rubiaceae [Heart wood, Bark, leaf -
25 Bel Aegle marmelos Rutaceae |Fruit, leaf, root, and bark VU
26 Kusum Schieichera oleosa Sapindaceae {Bark, wood, seeds -
27 Ritha Sapindus laurifolius | Sapindaceae {Seeds -
28 Sag/Sagwan Tectona grandis Verbenaceae |[Whole plant EN
29 Karvand Carissa congesta Apocynaceage [Root, fruit -
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)

Bark, root -

Asclepiadaceae

31 Chandrajyoti Jatropha curcas Euphorbiaceae |Fruit, seeds -
32 Bor Ziziphus mauritiana | Rhamnaceae |Fruit, leaves, flower VU
33 Kharpad Aloe vera Asphodelaceae |Leaves -
34 [Kachquiri/Kawitch| Mucuna pruriens Fabacege [Seeds -

35 Pivla dhotra
36 Kangani

Argemona mexicana | Papaveracege [Seed -

Solanum nigrum Solaraceae  |Fruit -

2.10 FAUNA OF STUDY AREA )

The forests, water bodies, mountains and hills present in the study area are having different habitats for
different kind of wild fauna. Faunal elements studied comprise mammals, avifauna, herpetofauna and
butterflies. Baseline data has been collected during EIA study of the project, and secondary literature.
Secondary literature is primarily included in Forest Working Plan of the published literature and EIA report
of other projects in the same area, viz., Wildlife Management Plan for Bhadra Iron Ore Mine of JSW Steel
Ltd., prepared by ZSI, September, 2018.

2.10.1 Mammals

Sixteen species of mammals were found/reported from secondary sources as well as from the primary
survey and consultations (Table 2.8). Out of reported species, nine species are Schedule-I species, three
species and four species belong to Schedule -1l and IV respectively. As per IUCN criteria (2010), study area ,
harbors three vulnerable species and one species is categorized under threatened category.

Table 2.8: Mammalian Species Recorded/Reported in Study Area

Cormimon Name SetentificName

1 Panther Panthera dus | Felidae . [ | VU |
2 | Striped Hyaena Hyaena hyaena Hyaeninae I NT
3 | Jackal Canis aureus Canidae I LC
4 | Khokad Vulpes bengalensis Canidae l lc
5 |Jungle cat Felis chaus Felidae I c |
6 | Wolf Canis lupus Canidae I LC '
7 Mongoose Herpestes edwardsi Herpestidae v LC
8 | Common Langur Semnopithecus entellus Cercopithecidae ] iC
9 | Chowsingha Tetracerus quadricornis | Bovidae [ vu
10 | Barking deer Muntiacus muntjak Cervidae I LC
11 | Sasa Lepus nigricollis Laporidae [l LC
12 | Salu Hystrix indica Hystricidae l LC |
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‘CommoniNamé

"~ “Seientific Nanie:

Khar Funambulus palmarum | Sciuridae
14 | Sambar Cervus unicolor Cervidae
15 | Monkey Macaca mulatta Cercopithecidae v LC
16 | Wild Boar Sus scrofa Suidae [l LC

€S (IUCN)-Conservation Status (JUCN), LC-Least Concerned, VU-Vulnerable, NT-Near Threatened, WPA (S)-Schedule
as amended in 2022,

2.10.2 Avifauna

An on-spot identification of birds has been carried out with the help of pictorial guides/literature
published by Grimmett et al. (2011). The study area of the proposed HEP is poor in avifaunal richness. A
total of 49 species belonging to 25 orders were recorded during this survey (Table 2.9). Among bird

species, ten species viz., White backed Vulture, Slender billed vulture, Sparrow hawk. Brahminy kite,

Booted eagle, Crested serpent eagle, Grey junglefowl, Indian peafowl, Barn owl and Brown wood owl
belong to Schedule-I. Rest of the species belang to either Schedule-ll or IV. As per the IUCN Red list, two
species of Vultures are categorized as “Critically Endangered” and all other species are listed as “Least

Concern”

:fs;m

. I .

Table 2.9: Avifauna Recorded /Reported in Study Area

| Gommon Name

1 Gyps benalensis White backed Vulture ccipiridae R
2 Gyps tenuirastris Slender biiled vulture Accipitridae CR 1 R
3 Accipiter nisus Sparrow hawk Accipitridae LC [ R
4 Milvus migrans Pariah Kite Accipitridae LC 1 R
S Haliastur indus Brahminy kite Accipitridae LC I R
6 Hieraaetus pennatus Booted eagle Accipitridae LC | R
7 Aquila pomarina Lesser spotted eagle Accipitridae LC v R
8 Spilarnis cheela Crested serpent eagle Accipitridae LC 1 R
9 Alcedo atthis Common kingfisher Alcedinidae LC [l R
10 Dendrocygna javanica | Lesser whistling duck Anatidae LC Il R
11 | Anusacuta Pintail Anatidae LC i R
12 Tachymarptis melba Alpine swift Apodidae LC (l R
13 Ardea cinerea Grey heron Ardeidae LC H R
14 | Ardecla grayii Indian pond heron Ardeidae LC ] R
15 Bubulcus Ibis Cattle egret Ardeidae LC I R
16 | Ardea alba Great egret Ardeidae LC I R
17 Egretta garzeita Little egret Ardeidae LC 1l R
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18 aprimulgus Sykes nightjar aprimulgidae LC v R
mathrnttensis

19 Vanellus malabaricus | Yellow wattled lapwing | Charadriidae LC v R

20 Cionia episcopus White naked stork Ciconiidae VU v R

21 Streptopelia chinensis | Spotted dove Columbidae LC il R

22 Columba livia Brown rock pigecon Columbidae LC v R

23 Streptopelia Red collared dove Columbidae LC 1l R
trangcubarica

24 Coracias benhgalensis | Indian roller Coraciidae LC Il

25 Centropus sinensis Crow pheasant Cuculidae LC I r)

26 Eudynamys Asian Koel Cuculidae LC il R| %
scolopaceus

27 Dicrurus macrocercus Black Drongo Dicruridae LC I R

28 Lanius schach Rufous-backed shrike Laniidae LC 1l R

29 Sterna o urantia River tern Laridae LC | R

30 Argya striata Jungle Babbler Leiothrichidae LC I R

31 Merops orientalis Green bee eater Meropidae LC ] R

32 Phalacrocorax carbo Great cormorant Phalacrocoracid LC ] R

ae

33 Francolinus pictus Painted partridge Phasianidae LC ]

34 Francolinus Grey francolin Phasianidae LC il
pondicerianus

35 Perdicula asiatica Jungle bush quail Phasianidae LC I R

36 Gallus senneratii Grey junglefowl Phasianidae LC | R

37 Pavo cristatus Indian peafowl Phasianidae LC [ R .

38 Dinopium benghalense | Blackrumped Picidae LC ]! R &

Woodpecker

39 Ploceus philippinus Baya weaver bird Ploceidae LC I R

40 Psittacula krameri Rose ringed parakeet Psittacidae LC l R!

41 Pycnonotus jocosus Red whiskered bulbul Pycnonctidae LC f] R

42 Pycnonotus cafer Red vented bulbul Pycnonotidae LC Il R

43 Amaurornis Waterhen Rallidae LC 1 Ri
phoenicurus

a4 Himantopus Black winged stilt Recurvirostridae LC Il WA
himantopus :

45 Tyto alba Barn ow! Strigidae LC I Ri

46 Strix leptogrammica Brown wood owl Strigidae LC | R
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Spotted owietta

47 Athene brama Strigidae LC I

48 | Acridotheres tristis Common myna Sturnidae LC I

49 Pseudibis papilosa Black ibis Threskiornithida LC v R
e

CS (lUCN)-Conservation Status {IUCN), LC-Least Concerned, LR-Low Risk, NL-Not Listed, VU-Vulnerahble, NT-
Near Threatened, WPA (S}-Schedule as arnended in 2022.

2.10.3 Herpetofauna

The amphibian and reptiles were sampled with the same transect marked for mammals/hirds. The
sampling was also carried out along the banks of river & submergence area and downstream of proposed
dam. There were 2 species of frogs, 4 species of snakes and 4 species of lizards recorded/confirmed in the
study area of which three (Indian cobra, Russell’s Viper and Rat snake) belong to Schedule-| of WPA,1972
further amended in Dec., 2022 (Table 2.10).

Table 2.10: Herpetofauna Recorded /Reported in Study Area

Cominion Nanie

Scientific.Name

| Veérnacular |

Family

[ Sehedute

1 Frog Rana tigrina - Ranidae v L.C
2 Indian bull frog Hoplobatrachus tigerinus - Dicroglossidae I L.C
3 Indian cobra Naja naja Nag Elapidae [ LC
4 Indian Krait Bungarus caeruleus - Elapidae 1] LC
5 Russell’s Viper Vipera russellis - Crotalidae ] LC
6 Rat snake Ptyas mucosus Dhaman Colubridae | LC
7 Forest Lizard Calotes versicolor - Agamidae Y LC
8 House geeko Hemidactyiis brukaii - Gekkonidae 1l LC
9 Monitor lizard Varanus monitor Ghorpad Varanidae Il LC
10 | Chamaeleon Chaemelean vulgatis - Chamaeleonidae v LC

LC= Least Concarned

2.10.4 Butterflies

Eight species of butterfly belonging to 4 families were reported from the study area (Table 2,11).

Table 2.11: Butterfly Recorded /Reported in Study Area

Insect:Group

L

Speties |

1 Butterfly Castalfusrosim Lycaenidae NE -
2 (Lepidoptera) | Pareronia hippie Pieridae NE -
3 Neptis hylas Nymphalidae NE -
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Hesperiidae

NE

4
5
6 Talicada nyseus
7
3

Sarangasa dasahara -
Junonia aflites Nymphalidae NE -

Lycaenidae NE -
Euthalio aconthea Nymphalidae NE Il
Junonia lemonias Nymphalidae NE -

2.11 DESCRIPTION OF SCHEDULE-I FAUNAL SPECIES

The details regarding description, distribution, behavior, habitat, food habits, reproduction, life span,
threats and conservation status of Schedule -| faunal species found in study area are given in following

sub sections:

2.11.1 Panther

Figure 2.6 : Photograph of Panther

Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family: Felidae

Genus: Panthera, Binomial Name: Panthera pardus fusca

Description: The body size and color patterns of leopards varies geographically and probably
reflects adaptations to particular habitats. The Indian Panther has strong legs and a long, well-
formed tail, broad muzzle, short ears, small, yellowish-grey eyes, and light-grey ocular bulbs. Male
Indian leopards grows in between 127 cm to 142 cm in body size and weigh between 50 and 77

kg. Females are smailer, growing to between 104 cm to 117 cm (

between 29 and 34 kg.

3ft10in) in body size and weigh
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Distribution: In India, the leopard is found in all forest types, from tropical rainforests to
temperate deciduous and alpine coniferous forests. It is also found in dry scrubs and grasslands,
the only exception being desert and the mangroves of Sundarbans.

Behaviour: They are solitary, nocturnal carnivores. Although they sometimes hunt during
overcast days, they are less diurnal in areas close to humans in comparison to uninhabited areas.
They mark their territory with urine, feces, and claw marks and communicate with conspecifics
by growling, roaring, and spitting when aggravated and purring when content. They can run at
bursts of up to 60 km/hour, jump more than 6 m horizontally and 3 m vertically. Range of their
territory varies from 13 to 35 sq km.

Habitat: They inhabit a variety of terrain. They are most populous in mesic woodlands, grassland
savannas, and forests. They also accupy mountainous, scrub, and desert habitats. They favor trees
throughout their entire geographic distribution and have been recorded at 5638 meters on Mt.
Kilimanjaro. ("African Wildlife Foundation", 2009).

Food Habits: Their foods are primarily ungulates (Harihar et al. 2011; Mondal et al. 2011; Selvan
et al. 2013), Sambar; Chital; Wild pig (Sus scrofa); cattle; Barking deer; Gaur {Bos garus);
porcupine; Rodents; Birds; Civet (Harihar et al).

Reproduction: These are promiscuous, as both males and females have multiple mates. Females
initiate mating by walking back and forth in front of a male and brushing up against him or
swatting him with her tail. A single breeding pair may copulate up to 100 times per day for several
days, The reproductive season is year-round but peaks during the rainy season in May. Gestation
last 96 days and females usually give birth once every 15 to 24 months. Typically, females stop
reproducing around 8.5 years old. (Friedman and Case, 2002; Macaskill, 2009)

Life Span: They can live to be 21 to 23 years while in captivity. Wild leopards may live to be 10 to
12 years. Survival rates for cubs range from 41% to 50%. (Guggisberg, 1975; Hunter and Hinde,
2005)

Threats: Hunting of Indian leopards for the illegal wildiife trade is the biggest threat to their
survival. They are also threatened by loss of habitat and fragmentation of formerly connected
populations, and various fevels of human-leopard conflict in human—dominated landscapes

Conservation Status: The leopards are listed as "Vulnerable on the IUCN Red List of Threatened
Species. As far as the Indian Wildlife Protection Act, 1972 further amended in Dec., 2022 is
concerned; the species is placed in Schedule-l
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2.11.2 Woif
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Figure 2.7 : Photograph of Wolf
Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family: Canidae
Genus: Canis, Binomial Name: Canis Iupus

Description: A large canid, the Grey Wolf superficially looks like a slim Alsatian (lljin, N.A, 1941)
with a big head, long limbs, large feet, a slightly curved tail and shorter ears. It has a long muzzle.
Its pelage varies greatly with tones of red and grey fur intermingled with black, especially on the
dorsal crest, forehead and tip of the tail. The undersides are buff or creamish in colour. Adult)]
males generally weigh 80kg to 145kg, and adult females 55kg to 95kg.

Behaviour: Wolves are highly social, pack-living animals. Each pack comprises two to thirty-six
individuals, depending upon habitat and abundance of prey. Most packs are made up of 5 t0 9
individuals. Packs are typically composed of an alpha pair and their offspring, including young of |
previous years. Unrelated immigrants may also become members of packs.

Distribution: It is distributed from the eastern parts of the Kashmir Valley to the Changthang in
Ladakh. Jammu & Kashmir; a small population is known from Spiti in Himachal Pradesh. It is |
distributed in a patchy fashion through peninsular india in appropriate habitat. it is mainly found

in the states of Haryana, Uttar Pradesh, Rajasthan, Gujarat, Madhya Pradesh, Maharashtra, |
Karnataka, Andhra Pradesh and West Bengal. d

Habitat: It inhabits cold deserts of the trans-Himalayas while it frequents dry open country,
scrubland and semi-arid grasslands in the Peninsula {Jhala and Giles, 1991). It has a wide tolerance
level of habitat with different precipitation as is evidenced by its presence in habitats with 300,
mm precipitation in the Rann and in parts of Rajasthan, to those with 1,500 mm precipitation in |
Cdisha. (Shahi, 1982) .
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Food Habits: Their diet is dominated by wild medium-sized hoofed mammals and domestic
species.

Reproduction: Wolves are monogamous, mated pairs usually remaining together for life. Should
one of the pair dies, another mate is found quickly [Heptner and Naumov, 1998]. Wolves become
mature at the age of two years and sexually mature from the age of three years. Females can
produce pups every year, one litter annually being the average. The gestation period lasts 62-75
days with pups usually being born in the spring months or early summer in very cold places such
as on the tundra. Young females give birth to four to five young.

| Life Span: They can live up to 13 years in the wild.

Threats: Continued threats include competition with humans for livestock, especially in
developing countries, exaggerated concern by the public concerning the threat and danger of
wolves, and fragmentation of habitat, with resulting areas becoming too small for populations
with long-term viability.

Conservation Status: The Wolf s listed as Least Concerned species in the Red List of International
Union for Conservation of Nature {IUCN) and Appendix-l and 1l in CITES. As far as the Indian
Wildlife Protection Act, 1972 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-I.

2.11.3 Striped Hyaena

Figure 2.8 : Photograph of Striped Hyaena

Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family Hyaenidae:

Genus: Canis, Binomial Name: Hyaena hyaena linnaeus
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Description: The striped hyena has a massive, but short torso set on long legs. The hind legs are
significantly shorter than the forelimbs, thus causing the back to slope downwards. The legs are
relatively thin and weak, with the forelegs being bent at the carpal region. The neck is thick, long
and largely immobile, while the head is heavy and massive with a shortened facial region. The
eyes are small, while the sharply pointed ears are very large, broad and set high on the head. Like
all hyenas, the striped hyena has bulky pads on its paws, which are blunt but powerful.

Behavior: Striped hyenas typically live alone or in pairs and occur at relatively low populationl
densities throughout their distribution range. The Striped hyena is a primarily nocturnal animal, .
which typically only leaves its den at the onset of total darkness, returning before sunrise.

Distribution: The distribution area of the striped hyenas around the globe extends from tropical
and sub-tropical regions of Africa to middle and south Asia (Hofer & Mills, 1998; Leakey et al.,!
1999; Qarqaz et al., 2004; Wagner, 20086).

Habit: These prefer riverbed than that of mixed forest, Acacia Forest, Shorea forest and grassland.
This animal mostly prefers open areas or lands covered with short shrubs in their natural
distribution areas (Akay et al., 2011}. In the Indian subcontinent, they occur in arid and semi-arid
ecosystems, as well as in the extremely wet regions of southwestern coast (Prater, 1971; Karanth,
1986).

Food Habits: They seek their food by scent and usually feed on prey killed by other animals. Some
hyena species are considered as proficient hunters {Prater 1971, Kruuk 1976).

Reproduction: The striped hyena is monogamous, with the male establishing the den with the
female, helping her raise and feed when cubs are born. The mating season varies according to
location. In captivity, breeding is non-seasonal. Mating can occur at any time of the day, during
which the male grips the skin of the female's neck.

Threats: Striped hyena is under threats due to habitat degradation, poaching, loss of prey SpeciezsD
and livestock grazing. The high dependency of the local people on the natural forests especially]
government managed forests is also a major problem to the survival of the striped hyena and its
prey species

Conservation Status: Protected under Schedule | of the Indian Wildlife Protection Act, 1972 as
amended in December 2022, the striped hyena has been classified on the IUCN Red List as ”Near[
Threatened”.
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2.11.4 Jackal

Figure 2.9 : Photograph of Jackal

Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family Canidae:
Genus: Canis, Binomial Name: Canis aureus

Description: The Golden Jackal resembles Gray Wolf, but is smaller in size, weight and has more
elongated torso, less-prominent forehead, shorter legs and tail, and a muzzle that is narrower and
more pointed. Males measure 71—85 cm in body length and females measures 69-73 cm. Males
weigh 6-14 kg and females weigh 711 kg. The shoulder height is 45~50 cm for both.

Behaviour: The basic social unit of the Golden Jackal is a mated pair and it is young. Golden jackal
pairs forage and rest together. Their behaviour is highly synchronized. Cooperative hunting is
important to the Jackals. Members of the same family also cooperate in sharing larger food items
and transport food in their stomachs for later regurgitation to pups or to a lactating mother.

Distribution: Jackal (Canis aureus) are found in semi-arid zone, tropical dry and moist deciduous
forests of the country and their diet ranges from wild ungulates to domestic livestock and rodents.

Habitat: The Golden Jackal is the most northerly of jackal species, and the most widely distributed.
Golden jackals prefer dry open country, arid short grasslands and steppe landscapes.

Food Habits: Golden jackals consume 54% animal food and 46% plant food. They are
opportunistic foragers with a very varied diet, which consists of young gazelles, rodents,
(especially during winter}, hares, ground birds and their eggs, reptiles, frogs, fish, insects and fruit.
They take carrion on occasion,
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Reproduction: Golden jackals live in mated pairs and are strictly monogamous. They have been
observed to produce pups for at least eight years. The gestation period is 63 days. Young Jackals
are born in a den within the parents' marked territory.

Life Span: Golden jackals live eight to nine years in the wild and up to sixteen years in captivity.
Threats: They are sometimes hunted for their fur.

Conservation Status: Protected under Schedule-! of the Indian Wildlife Protection Act, 1972 as |
amended in December 2022, the striped hyena has been classified on the IUCN Red List as “Least

|
Concerned”.

Indian Fox

Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family Canidae:

Genus: Vupes, Binomial Name: V. bengalensis

Description: Indian fox is a relatively small fox with an elongated muzzle, leng, pointed ears, and
a long, bushy tail. The pelage ranges in color from buffto silver-grey with an overall grizzled effect;!
the dorsal pelage is mostly greyish and paler ventrally. The legs tend to be brownish or rufous,|
and the underparts light, a pale sand or ginger shade.

Behaviour: Bengal foxes are predominantly crepuscular and nocturnal. The basic social unit of the
Bengal Fox is the breeding pair, formed by a pair of bonds that can last for many years. Bengal
foxes are not especially suspicious of humans, but, can be found near human habitation.

Distribution: It is endemic to the Indian subcontinent, ranging from the Himalayan foothills and
Terai of Nepal through the South portion of the Indian Peninsula {but the western and east Ghats
are not included).

|
i
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Habitat: In the Indian peninsula, the species is confined to plains and open scrub forests. It was
considered to be a habitat generalist, but it shows a strong preference for semiarid, short

grassland habitats at multiple scales.

Food Habits: Bengal foxes are omnivorous and opportunistic feeders, feeding primarily on insects,

small mammals, reptiles, small birds, and fruits.

Reproduction: Bengal foxes are thought to form long-term monogamous pairs. During the
breeding season, males vocalize intensely during the night and at dusk and dawn. The mating

season occurs in December to January and after a gestation period of 50-53 days, two to four

pups are born.

Threats: Lack of habitat protection is perhaps the greatest threat to the Bengal fox.

Conservation Status: Protected under Schedule-l of the Indian Wildlife Protection Act, 1972 as

amended in December 2022, the Indian fox has been classified on the IUCN Red List as “Least

Concerned”.

Indian Jungle Cat

Figure 2.11 : Photograph of Indian Jungle Cat

Kingdom: Animalia, Phylum: Chordata, Class: Mammalia, Order: Carnivora, Family Felidae:
Genus:; Felis, Binomial Name: Felis chaus

Description: Jungle cats are medium-sized wild cats. They have a coat colour that varies from
sandy, greyish brown to tawny red with a slender body with underparts of cream and pale fur.
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Conservation Status: lungle fow! is listed as “Least Concerned” as per IUCN version 3.1. As far as
the Indian Wildlife Protection Act, 1972 further amended in Dec., 2022 is concerned; the species
is placed in Schedule-I.

Threats: They are hunted for meat and for the long neck hackle feathers that are sought after for
making fishing lures.

2.11.12 Gyps hengalensis

Figure 2.17 : Photograph of Gyps bengalensis

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Accipitriformes, Family:Accipitridae
Genus: Gyps, Binomial Name: Gyps bengalensis

Description: Immature G. bengalensis are dark brown and their lower back and rump area are
brown rather than white. The underwing coverts are dark brown. Eyes are dark brown, and the
legs are blackish but lighter than the adult. Generally, adults tend towards black coloration, while
younger individuals are browner.

Behavior and Reproduction: These are social animals, living in flocks year-round, often with other
vulture species. Up to 15 large nests may be observed in a single roost tree. At night, vultures
roost in trees. Typical flight speeds are between 50 and 55 miles /hour but can reach speeds up
to 90 miles/hour, The breeding season of G. bengalensis is from October to March.

Distribution and Habitat: These are very common on the Indian subcontinent. Gyps bengalensis is
generally found in open areas and fields enclosing scattered trees.
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Food Habits: Feed almost exclusively on the remains of dead animals, regardless of whether it is
fresh or putrid. Many populations of G. bengalensis forage through dumpsters for food.

Conservation Status: The species is listed as “Critically Endangered” species as per [UCN version
3.1. As far as the Indian WPA, 1972 amended further in Dec., 2022, is concerned; the species is
placed in Schedule-I.

Threats: Disease, pesticides, environmental contamination, poisoning, reduced food availability,
calcium deficiency, reduced nesting habitat, nest predators, are the most common.

2.11.13 Slender billed vuiture

Figure 2.18 : Photograph of Slender billed vulture

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Accipitriformes, Family:Accipitridae
Genus: Gyps, Binomial Name: Gyps tenuirostris

Description: Immature. This mid-sized vulture (80 to 95 cm in length) is mostly grey with a pale
rump and grey undertail coverts. The thighs have whitish down. The neck is long, bare, skinny and
black.

Behavior and Reproduction: Spends most of the time soaring on spread wings, using the thermal
currents along the cliffs that help the bird to rise into the air. [t rarely flaps the wings, except at
take-off. The breeding season occurs between October and March. The female lays a single white
egg with some pale reddish flecks and blotches. The incubation lasts about 50 days, shared by
both parents. The chick is regularly fed by the adults at nest, and for some weeks more after
fledging.
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Distribution and Habitat: The Slender-billed Vulture is found throughout much of Asia, including
India, Nepal, Bangladesh, Cambodia, Laos, and Burma. These use savannas, arid open country
mixed with some wooded patches, generally in lower elevations, to forage, feed, roost and nest.

Food Habits: These are scavengers, feeding mostly from carcasses of dead animals. They also
scavenge at rubbish dumps and slaughterhouses

Conservation Status: The species is listed as “Critically Endangered” species in the Red List ofl
International Union for Conservation of Nature (IUCN) version 3.1. As far as the Indian Wildlifel
Protection Act, 1972 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-l.

Threats: The main threat is due to consumption of meat and tissue of dead livestock which
contains this drug Diclofenac administered to the animal.

2.11.14 Sparrow hawk

iy N [z P S, >

Figure 2.19 : Photograph of Sparrow hawk

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Accipitriformes, Family:Accipitridae

Genus: Accipiter, Binomial Name: Accipiter nisus

Description: Adult male sparrow hawks have bluish-grey back & wings and orangey-brown bars:
on their chest and belly. Females and young birds have brown back and wings, and brown barsi
underneath. Sparrow hawks have bright yellow or orangey eyes, long, yellow legs and long talons.|
Females are larger than males, as with all birds of prey. ’

Behavior and Reproduction: These are excellent bird hunters, catching small species like finches,
sparrows and tits; sometimes they ambush their prey from a perch, while other times they ma\/‘i
fly low, suddenly changing direction to fool it. .
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Distribution and Habitat: Sparrow hawks breed in woodland but also visit gardens and more open
country. They can be seen in towns and cities, as well as rural areas.

Food Habits: Feed on small birds, insects and rodents. Males can catch birds up to thrush size, but
females, being bigger, can catch birds up to pigeon size. Some sparrowhawks catch bats.

Conservation Status: The species is listed as “Critically Endangered” species in the Red List of
International Union for Conservation of Nature ([UCN) version 3.1. As far as the Indian Wildlife
Protection Act, 1872 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-l.

Threats: The main threat is due to habitat loss and diclofenac in working farm animals.

2.11.15 Brahminy kite

Figure 2.20 : Photograph of Brahminy kite

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Accipitriformes, Family:Accipitridae
Genus: Hallastur, Binomial Name: Haligstur indus

Description: Brahminy kites are medium-sized birds of prey. Adults have a reddish-brown body
plumage contrasting with their white head and breast which make them easy to distinguish from
other birds of prey.

Behavior and Reproduction: These are excellent bird hunters, catching small species like finches,
sparrows and tits; sometimes they ambush their prey from a perch, while ather times they may
fly low, suddenly changing direction to fool it. They might be monogamous and form long-lasting
pair bonds. Their breeding season occurs from December to April. The female lays a clutch of 2
dull-white or bluish-white oval eggs.
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Distribution and Habitat: Brahminy kites are found in the Indian subcontinent, Southeast Asia,
and Australia. They are mainly seen in the plains but also in coastal regions, estuaries, wetlands,
mangrove swamps, and even in urban areas. They are found mainly on the coast and in inland
wetlands, where they feed on dead fish and other prey.

ﬂ
Food Habits: They are carnivores and scavengers. They are primarily scavengers and feed mainlyl
on dead fish and crabs, especially in wetlands and marshland, but occasionally hunt live prey such:
as hares, bats, and flying insects.

Conservation Status: The species is listed as “Critically Endangered” species in the Red List of
International Union for Conservation of Nature (IUCN) version 3.1. As far as the Indian Wildiife
Protection Act, 1872 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-l.

Threats: The main threat is due to habitat loss and diclofenac in working farm animals

2.11.16 Booted Eagle

Figure 2.21 : Photograph of Booted Eagle

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Accipitriformes, Family:Accipitridae

Genus: Hieraatus, Binomial Name: Hieragetus pennatus

|
Description: The Booted eagle is a small eagle, comparable to the common buzzard in size though
more eagle-like in shape. Males grow to about 510-770 gm in weight, with females about 840—

1,025 gm with a length of 40 cm and a wingspan of 11~132 cm. ﬁ
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Behavior and Reproduction: This eagle lays 1-2 eggs in a nest built from sticks and lined with
green leaves in a tree or on a crag, or it takes over the disused nest of another large bird such as
a black kite or grey heron. The female incubates the egg for around 45 days.

Distribution and Habitat: It breeds in southern Eurcpe, North Africa and across Asia, and also in
western South Africa and Namibia. This is a species found often in hilly countryside with some
open areas, it breeds in rocky, broken terrain but migrants will use almost any type of habitat
other than dense forest.

Food Habits: Larger insects such as locusts form part of the diet, more commonly a variety of
hirds, reptiles and mammals are selected even up to the size of rabbits.

Conservation Status: The species is listed as “Least Concern” species in the Red List of
International Union for Conservation of Nature (IUCN) version 3.1. As far as the Indian Wildlife
Protection Act, 1972 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-l.

Threats: The main threat is due to habitat loss and diclofenac in working farm animais

2.11.17 Crested serpent eagle

Figure 2.22 : Photograph of Crested serpent eagle

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Falconiformes, Family: Accipitridae
Genus: Spilornis, Binomial Name: Spilornis cheela

Description: These are medium-sized raptors with length varying from 55 to 76 cm and weigh
from 420 to 1800 gm. Their wingspan ranges from 109 to 169 cm.
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Behavior and Reproduction: Crested serpent eagles’ mate in monogamous pairs and remain in
pairs throughout the year. Courtship displays consist of pairs soaring and calling together. These
courtship flights may include rolling and wing vibrating. (Del Hoyo, et al., 1994}. In Southern India
they lay eggs between December and March; in Northern India and Sr Lanka they lay between
February and May. Their nests are usually found midway in tall trees close to a source of water
such as a stream.

Distribution and Habitat: In India it is found from the lower Himalayas to the Andamans. They
prefer the edges of forests where they can soar and effectively hunt. They can inhabit dry to wet
forests, tea plantations, wooded savannas and mangroves.

Food Habits: They prey primarily on snakes, as their name implies, and they are not limited to the
non-venomous species. They also eat many kinds of small mammals and birds.

Conservation Status: The species is listed as “Least Concern” species in the Red List of
International Union for Conservation of Nature (JUCN) version 3.1. As far as the Indian Wildlife
Protection Act, 1972 further amended in Dec., 2022 is concerned; the species is placed in
Schedule-!.

Threats: The main threat is due to habitat loss and diclofenac in working farm animals

2.11.18 River tern

Figure 2.23 : Photograph of River tern -

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Charadriiformes, Family: Laridae

Genus: Sterna, Binomial Name: Sterna qurantia

EQMS India Put. Ltd. Page |51




y JSW Energy PSP Two Limited

&Q

Project- Bhavali Pumped Storage Project (5 X 250 MW+2x125mw] in Nashik &Thane District,
Maharashtra

WILDLIFE CONSERVATICN AND BIODIVERSITY MANAGEMENT PLAN

Description: The River tern is a slender bird, about the size of a pigeon, with grey upper parts,
black cap on the head, yellow beak, long pointed wings, a deeply-forked tail and short, yellow
stubby legs. Both the sexes look alike.

Behavior and Reproduction: Itis a resident breeder in the region, found along most of the inland
rivers, and breeds on sandy islands. It spends a great portion of its fime fishing.

Distribution and Habitat: The River tern has a wide range across Southern Asia. In India, it is found
throughout the country, inhabiting rivers and freshwater lakes, occasionally occurring on
estuaries.

Food Habits: It predominantly feeds on fish, small crustaceans and insects. More likely to be
sighted in flight than on the ground.

Conservation Status: The species is listed as “Vulnerable” species in the Red List of International
Union for Conservation of Nature {IUCN) version 3.1. As far as the Indian Wildlife Protection Act,
1972 further amended in Dec., 2022 is concerned; the species is placed in Schedule-l.

Threats: The main threat is from predation and flooding of nesting areas. Anthropogenic
disturbance due to mining of sand-beds is also a potent threat.

2.11.19 Barn Owl

Figure 2.24 : Photograph of Barn Owl

Kingdom: Animalia, Phylum: Chordata, Class: Aves, Order: Strigiformes, Family: Tytonidae

Genus: Tyto, Binomial Name: Tyto alba
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Description: The barn owl is a medium-sized, pale-colored owl with long wings and a short,
squarish tail. Its size varies from about 33 to 39 ¢m, with a wingspan of some 80 to 95 cm.

Behavior and Reproduction: It is nocturnal, relying on its acute sense of hearing when hunting in
complete darkness. It often becomes active shortly before dusk but can sometimes be seen during
the day when relocating from one roosting site to another.

Distribution and Habitat: The Barn Owis have a worldwide distribution and require large areas ofi
open land either be marsh, grasslands, or mixed agricultural fields over which to hunt. Eor nesting;
and roosting, they prefer quiet cavities, either in trees or man-made structures.

Food Habits: It predominantly feeds on rats, mice, occasional frog, smaller bird species.

Conservation Status: The species is listed as “Least Concern” species in IUCN version 3.1. As far,
as the Indian Wildlife Protection Act, 1972 further amended in Dec., 2022 is concerned; the
species is placed in Schedule-l.

Threats: The main threat is from reduction of food supply, with fewer areas of rough grassland
available for hunting. By far, the biggest threat to Barn Owls living in proximity to humans is mouse
and rat poison. Barn Owls eats almost exclusively rodents.

2.11.20 Brown wood owi

Figure 2.25 : Photograph of Brown wood owl

Kingdem: Animalia, Phylum: Chordata, Class: Aves, Order: Charadriiformes, Family: Laridae

Genus: Sterna, Binomial Name: Sterna aurantia F
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Description: The Asian brown wood owl is one of the larger owls, with an average length of
between 45cm to 57c¢m. They are perfectly camouflaged to their forest surroundings, with the
main body a light chestnut brown, and barred with dark brown and white with faint white patches
on the shoulders, and buff and brown streaked under parts. River tern is a slender bird, about the
size of a pigeon, with grey upper parts, black cap on the head, yellow beak, long pointed wings, a
deeply forked tail and short, yellow stubby legs. Both the sexes look alike.

Behavior and Reproduction: It is a resident breeder in the region, found along most of the inland
rivers, and breeds on sandy islands. It spends a great portion of its time fishing.

Distribution and Habitat: South Asia from India and Sri Lanka east to western Indonesia and south
China, tropical and temperate forest.

Food Habits: It predominantly feeds on fish, small crustaceans and insects. More likely to be
sighted in flight than on the ground.

Conservation Status: The species is listed as “Vulnerable” species in the Red List of International
Union for Conservation of Nature (IUCN) version 3.1. As far as the Indian Wildlife Protection Act,
1972 further amended in Dec., 2022 is concerned; the species is placed in Schedule-|.

Threats: The main threat is from habitat loss and deforestation.

2.11.21 Russell’s Viper

Figure 2.26 : Photograph of Russell’s Viper

Kingdom: Animalia, Phylum: Chordata, Class: Reptilia, Order: Squamata, Family: Vepridae

Genus; Daboia, Binomial Name: Vipera russellis
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General Description: The head is flattened, triangular, and distinct from the neck. The snout is
blunt, rounded, and raised. The crown of the head is covered with irregular, strongly fragmented
scales. The body is stout, the cross-section of which is rounded to circular. Russell's viper grows
to a maximum body and tail length of 166 cm (65 in) and averages about 120 cm

Distribution and Habitat: Russell’s viper is found in India, Sri Lanka, Bangladesh, Nepal, and'
Pakistan. In India, it is abundant in Punjab, very common along the West Coast and its hills, in
southern India especially in the state of Karnataka and north to Bengal. It is uncommon to rare in'
the Ganges valley, Northern Bengal, and Assam. Russell's viper is not restricted to any particular
habitat but does tend to avoid dense forests. The snake is mostly found in open, grassy or bushy
areas, but may also be found in second growth forests (scrub jungles), on forested plantations

Behaviour: It is terrestrial and active primarily as a nocturnal forager. However, during cool
weather, it alters its behavior and becomes more active during the day. These snakes are strong
and may react violently to being picked up.

Feeding: These feed primarily on rodents, although especially it will alsc eat small reptiles, land
crabs, scarpions, and other arthropods.

Reproduction: It is ovoviviparous. Mating generally occurs early in the year, although pregnant
femaies may be found at any time. The gestation period is more than six months. It is a prolific
breeder. Litters of 20-40 are common, although fewer offspring may occur, as few as one.

Conservation Status: Listed as “Least Concern” (IUCN 3.1) and included in Schedule-! (WPA,1972),
further amended in Dec., 2022.

2.11.22 Piyas mucosus

Figure 2.27 : Photograph of Rat Snake

Kingdom: Animalia, Phylum: Chordata, Class: Reptilia, Order: Squamata, Family: Colubridae
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Genus: Pytus, Binomial Name: Ptyas mucosus

General Description: The Rat snake is a large snake found in parts of South and Southeast Asia.
Their color varies from pale browns in dry regions to nearly black in moist forest areas. These are
non-venomous and fast-moving snakes. They eat a variety of prey and are frequently found in
urban areas where rodents thrive.

Distribution and Habitat: Oriental rat snakes are found in Afghanistan, Bangladesh, Burma
(Myanmar), Cambodia, China (Zhejiang, Hubei, Jiangxi, Fujian, Guangdong, Hainan, Guangxi,
Yunnan, Tibet, Hong Kong, Taiwan), India, Sri Lanka, Indonesia (Sumatra, Java, Bali), Iran, Laos,
West Malaysia, Nepal, Myanmar, Pakistan (Sindh area), Thailand, Turkmenistan, Vietnam, Nepal.
They inhabit forest floors, wetlands, rice paddies, farmland, and suburban areas.

Behaviour: Oriental rat snakes are solitary creatures. They are diurnal and semi-arboreal. Adult
members emit a growling sound and inflate their necks when threatened.

Feeding: These prey upon small reptiles, amphibians, birds, and mammals.

Reproduction: It mates in late spring and early summer, though in tropical areas reproduction
may take place year-round. Females produce 615 eggs per clutch several weeks after mating.

Threat: Rat snakes are hunted by humans in some areas of their range for skins and meat.
Conservation Status: Listed as “Not Evaluated” (IUCN 3.1) and included in Schedule- (WPA,1972,

amended in December,2022).

2.11.23 Indian Cobra

Figure 2.28 : Photograph of Indian Cobra

Kingdom: Animalia, Phylum: Chordata, Class: Reptilia, Order: Squamata, Family: Elapidae

Genus: Naja, Binomial Name: Naja naja
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Distribution: Indian cobras are found throughout the Indian subcontinent, including India,
Pakistan, Bangladesh, Sri Lanka, Nepal, and Bhutan.

Habitat: They inhabit a variety of habitats, including forests, grasslands, agricultural areas, and
human settlements. |

Ecology and Behavior: Indian cobras are highly venomous snakes known for their iconic hood,
which they display when threatened. They primarily feed on rodents, birds, frogs, and other small
vertebrates. They are primarily nocturnal but can also be active during the day.

Breeding: Breeding occurs seasonally, with females laying clutches of eggs in hidden locations,
such as under leaf litter or in termite mounds. Hatchlings emerge after an incubation period of|
around 50 to &0 days.

Conservation Status: Indian cobras are not separately assessed on the [UCN Red List, but they are
generally considered to be of least concern due to their wide distribution and adaptability to
various habitats.

Threats: While Indian cobras face seme threats such as habitat loss and persecution by humans
due to fear and misunderstanding, they are less impacted compared to other snake species due
to their ability to thrive in a variety of habitats

2.12 WILDLIFE CORRIDORS

No elephant corridor, tiger reserve, wildlife migration corridor etc., is located within 1 Km. from boundary,
of the forest land proposed for diversion.
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3 PROBABLE IMPACTS OF PROJECTS ON FLORA AND FAUNA
3.1 IMPACTS DURING PROJECT CONSTRUCTION

During the construction phase, various adverse impacts on the wildlife are anticipated in the surrounding
areas of the proposed project in terms of increased noise levels, land vibrations during tunneling and
blasting, release of air and water pollutants, etc. Mammals and birds are the most vulnerable group
affected by these negative impacts, which affect their movement, behavior and breeding habits.

3.1.1 Disturbance Due to Blasting

Blasting shall have adverse impact on fauna using the area contiguous with the surrounding habitation
area as habitat. Construction and operation activities generate noise and artificial light, which can disturb
wildlife. Nocturnal animals may be particularly affected by light pollution, altering their behavior and
disrupting natural processes. The noise generation has an adverse impact on terrestrial fauna and avi-
fauna. Intervention in the project area will impact butterflies and birds which are quite sensitive to noise
and human presence. The traffic noise has detrimental effect on the survival rates and breeding success
of such fauna which reside in the small habitats along roadside communicating using acoustic signals.
Sometime as a result of habitat loss and physical disturbance, the fauna shall move from the habitat along
roadside. Based on the field observations and interaction with local people and forest officials, it was
noted that the Project area does not constitute part of any wildlife migratory routes and construction
activities won’t affect animal movement.

All precautions shall be taken as envisaged under the relevant acts in respect of handling of explosive
material and blasting which shall invariably be carried out by a qualified blaster.

3.1.2 impact on Soil Materials, Vegetation and Human Health

Excavation results in land degradation and formation of loose soil paiticles which are mainly fugitive dust.
The transportation of excavated/construction material on unpaved roads cause fugitive dust emission.
These dust particles are usually blown away along the wind direction and get deposited on the canopy of
surrounding vegetation and agricultural crops thereby interfering with photosynthesis and other
physiological activities of the green cover. Finally, this may result in reduced ecological functions of the
forest ecosystems as well as economic productivity of the agro-ecosystems. Since the fugitive dust
particles neither move far away from point of emission nor ground level concentration (GLC) is high it has
been found from dust dispersion modelling that PM10 and PM2.5 at the nearest habitation shall be merely
0.40 pg/m3, 0.05 ug/m3 respectively. Thus, there shall not be significant impact.

The gaseous pollutant Oxides of Nitrogen (NOx) react in the atmosphere to form Nitrogen Dioxide (NO2}
which can have adverse effects on health, particularly among people with respiratory illness. NOx are
pollutants that cause lung irritation and weaken the body's defenses against respiratory infections such
as pneumonia and influenza, it can cause shortness of breath and chest pains and increase a person's
susceptibility to asthma. Air quality modelling shows that predicted concentration of NOx at the nearest
habitation shall be merely 0.38 pg/m3. The air guality modelling for haul road has revealed that the
increased GLC in respect of NOx were insignificant being 0.14 pg/m3 up to 25m and 0.12 pg/m3 up to
50m and 0.10 pg/m3 up to 1km.
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3.1.3  Increase in Biotic Pressure

Due to labour inflex (3000 workers), pressure on land and water resource would occur, The disposal of
sewage, solid waste would be required. If the labour force is not provided with proper fuel arrangements,
the pressure on adjoining forest for fuel wood may take place. Besides, labour may engage in activities
that are detrimental to natural habitat such as hunting, illegal extraction of timber for fuel wood and non-
timber forest products.

To reduce the dependence on forest, the project proponent / contractors shall provide alternate fuel
substituting fuelwood with LPG for cooking and domestic electricity connection for lighting.

3.1.4 Loss of Habitat

Habitat loss is construed to occur when an area supporting good genetic diversity and population growth
rate is diverted for non-forestry purpose. This shall lead to loss of some of the plant species used for
various purposes by man and animals, About 243.74 ha of forest land will be brought under submergence
along with standing trees, which shall have to be clear felled. The area proposed for diversion is a habitat
for mega animals with other species. The area proposed for diversion is substantial and any changes
occurred would be recoverable with appropriste mitigation measures. For mitigating loss due to forest
land, Compensatory Afforestation plan have been formulated, which shall be further implemented by the
Forest Department.

3.1.5 Fragmentation of Hahitat

Habitat fragmentation bisects the landscape and leaves smaller, more isotated land for wildlife, causing
local and population level changes to native flora and fauna. The construction may lead to habitat
fragmentation and destruction. The alteration of river flow, excavation, and infrastructure development
can disrupt ecosystems, affecting plant and animal species that rely on specific habitats.

Out of 243.74 ha forest land proposed for diversion, about 139.52 ha of forest land will be used for
creating upper and lower reservoir, which shall be brought under permanent submergence, and shall act
as a physical barrier for wildlife. Animal movement in this patch of area will be totally blocked. The forest
land 11.813 ha is required for underground works and 44.9 ha is needed for muck sites which shall not
lead to any fragmentation of habitat. Forest land (37.83ha) required for roads infrastructure can fragment
wildlife corridors, hindering animal movement between habitats. This can isolate populations, reduce
genetic diversity, and impact long-term survival. Habitat fragmentation bisects the landscape and leaves
smaller, more isolated land for wildlife, causing local and population level changes to native flora and
fauna.

3.1.6 Species Displacement

Increased human presence and infrastructure development can lead to the displacement of native
species. Animals may avoid areas near the project site, affecting their feeding, breeding, and migration
patterns

3.1.7 Water Quality Impairment

During the construction phase, the local drainage is supposed to catch considerable amount of sediment
from the underground works. Impairment in water quality can lead to changes in water temperature,
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sediment load, and chemical composition may harm aquatic organisms, including fish, amphibians, and

invertebrates. For overcoming this, the water coming out from such area will be dislodged of sediment in

thesi

318

It trapping tanks before being released to local drain.

Impact of Hiumination of Work Site

For facilitating the construction works at night, adequate lighting facilities such as flood lights, halogen

lamps provided by the contractor at the site of work, storage area of materials and equipment and

temp

orary access roads within project area can disturb wildlife. Nocturnal animals may be particularly

affected by light pollution, altering their behaviour and disrupting natural processes.

3.1.9

Increase in Greenhouse Gas (GHG) Emissions at Work Site

The construction activities related to Project shall generate GHG emissions from construction machinery
and transport vehicle, which run on fossil fuels The project’s impact on local climate patterns, such as
altered precipitation and temperature, could indirectly affect flora and fauna. Species adapted to specific
conditions may face challenges due to climate shifts.

3.2

IMPACTS DURING PROJECT OPERATION

The following impacts are anticipated during operation of project.

"S'.I}]r

Improved habitat for mainly water birds due to creation of new reservoir.

Improvement in food chain of birds and mammals due to creation of reservoir and increase in
humidity level.

The butterfly diversity in the area would be enhanced, as scrub habitat around the submergence
will receive substantial amount of moisture, which will help in natural regeneration of forest
canopy.

Stray animals, however, may occasionally drift to the upper reservolr site, but, chances of their
drowning or fall into reservoir are not there as the top of dam section is well above the natural
ground level and dam section is made of concrete.

During initial years of filling of reservoirs, the GHGs (CO2 and CH4) shall be emitted due to biomass
resulting from putrefaction of biomass (root material) of trees fell. There shall be 89.9 ton and
85.1 ton CO2 equivalent emission respectively from upper and lower reservoirs resulting from
purification of soil organic carbon present in topsoil and below ground biomass during initial years
of reservoir filling (Table 3.1).

Table 3.1: GHG Emissions from Reservoirs

Evfiission’
Type

EQMS India Pvt. Ltd.

Upper Reservoir
1 CO, Diffusive 6.3 81862.2 81862.2 81862.2
2 CHa Diffusive 0.022 285.9 285.9 8005.2
Total 89867.4
Say 89.8 Ton
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Lower Reservoir
1 CO; Diffusive 6.3 77493.15 77493.2 77483.2
2 CHa Diffusive 0.022 270.6 270.6 7576.8
Total 85070
Say 85.1Ton

3.3 IMPACTS IDENTIFICATION AND EVALUATION

Leopold et al were first to devise the use of matrix method for environmental impact assessment. Matrices
are particularly useful as they reflect the impacts from series of interactions among the activities and the
environmental elements. Although, the Leopold matrix is believed to targely depend on the subjective
evaluation of experts that allows the judgments to be converted into empirical numbers, but, it is still a
valid and widely used approach for the assessment of environmental impact. The Leopold matrix is a
qualitative environmental impact assessment method pioneered in 1971. It is used to identify the
potential impact of a project on the environment. In the matrix, the rows cover the key aspects of the
environment and society, while the columns list the project’s activities during all stages of the project.
Environmental factors must correspond to all those that could be affected by the development of the
activity in the project area and the area of influence.

A simplified/modified two-dimensional matrix inspired by Leopold matrix has been adopted for the
environmental and social impact assessment of the project. Twenty-three key impact factors have been
singled out from a wider list of less significant potential factors.

The interaction of activities and their impacts vary between construction and operational phase.
Regarding the project, major activities occur in the construction phase. Therefore, major impacts are
anticipated during construction. Some of the impacts will be of short duration particularly during
construction phase, whereas some impacts will be long lasting. Each impact was analyzed under the
categories mentioned above and quantified using modified Leopold matrix. Each impact was assigned
with a score using a scale of 0-4, (Table 3.2) depending on the magnitude and potential. The magnitude,
potential and significance of an impact were assessed based on the nature of the impact (short term/long

term. reversible/irreversible. local/regional. direct/indirect. minor/major). A positive or negative sign was
provided for beneficial and harmful nature of the impacts. The rows’ totals of the matrix reflect the total p
impacts of an action on the various environmental components while the columns’ total reflects the
impact of all actions on one environmental variable

Table 3.2: Criteria for Evaluation of Impact *

1 No impact 0
2 Minor Impact 1
3 Medium Impact 2
4 Significant Impact 3
5 Major Impact 4 \
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Major positive and negative impact factor; major short term and long-term impacts and irreversible and
reversible impacts and direct & indirect environmental impacts are interpreted in Table 3.3 through Table
3.6 respectively.

Table 3.7 and Table 3.8 sum up most of the impacts during construction and operation phase of the
project. Notably, the magnitude of negative impacts decreases considerably in the operational phase of
the project. In the construction phase, total score is -25 of which 78 stands for negative impacts and 53
for positive impacts. During the operational phase total score changes to +29 of which negative impacts
score are 16 and positive are 45. Considering the project actions during construction phase excavation,
quarrying and migrant population are major activities which pose major impacts on the environmental
and social components while community development is most positive impact

(5

EQMS India Pvt. Ltd. Page |62




T T —E€9-—-d-

‘P31 "30d BIPU| SIND3

KL= RIETES

-uou  pue  sauepysuaq
uPMIBY Viuo)

“1oafosd
Jjo  uonagdwos  iaye

sqol Jo sso7 Jo pooyla

'S3LB[IDUIY-UOU pUB SBLIRIDYSUD UIIMIIY IDIPJUOD

‘uonendod

oge; AsojesEiw pue 2aeindod [edo] usamlaq UBWAC|WS Joj U0
spea. Bujisixs a3 uo aunssald ul aseasdu)

*Ajiuijje padojasp aney Sqyd U3 UIIUM JSA0 513558 puUR| o SSO

*BWIOUI PUB POOYLBAI[ JO 5507
"aanpoud aanynoude pue puel ainyNau8e Jo sso| YL

‘POCHIIPA)

3uiuiea 1oj sapio Jaylo 01 uonesgiw Buipuanalyg
spiepuels Suin| Jan19g

5/E20] JO 21RJ13M |BIDOS U] JUBWIRYIDY

'21835 01 (95 21) Jamod a3l

*AB1aua Jo ajes Aq uoneisuad anuanay
[enualod wsunol pue uoiealIaY

‘2aJe Uf pue( jo sasud auw vl I

‘Buniess apied Jog sapunyioddo reneg

‘eaJe 1afoud

Jo @|doad 3s8ucwe
Ajlun |epos jo uojieas)
‘(eLstew uonINIISUo)
1330 pue [any

10} PUBLIBP U] 3sealou|
‘Anunyoddo

qol ul Juatuadueyuy

JUIIUGIIAUY
jeanyno g |e1oos

JUBUOIALY
INUCLIOIT

‘adetieq $$0.408 SaYsy JO
uawdAcWw Jo  uonigqiyu|

‘pouad [enul Supnp
Jloasasal w Ajlienb Jajem
10 juawdedu)

1deoxa

“aseaJnul Jydiw Suiyaeod 03 anp 1eauy

"BJIIP|IM SO JUBLUDAOLL DR4] Jo uolIgIyu]

"3J1 J3ENbE BALSUIS U0 553435 pUR ULLUNJOD JBIEM 3] JO uoneIRuUad

W3 paonpal 031 enp se jam se ‘sajeaisqns Supnposd uojAyduad
Jo uongs 03 anp Ayaponpoad Alew)td sonpas jeys Aupigan) pasealou)
*AlAIaNpo.d JO 550| pUB B)1Ip|IM JO S[2AR] $S9135 Ateiodwa) U} a5eI0U|

*PUB| 153J0§ 1O UDISIDAIP O] anp Jeliqey Jo S50

i '3SLBSIP BULOq JI1eMm JO pealds

“uawdinba jo Suuensunyew

pue 9isem Jo |esadsip tadosdw) o1 anp uonnjod pos pue JaieMm
"3115 UOIINIISUOD 12 S]9A3] 25|0U Ul Iseanu|

*SJUBWB]11BS

Aqleau 13 aus uononiIsUDD I8 JjE JUBIqWE JO 79 Ul Bsealou) Alrsodwa)
speod pue siuaucdwod 198{o.d o) UCJIEARIXS 01 3N UOjIEPRIS3P puR]
popsquoponiisiog

pue 1edw) jo snels pug| w uswaacdw

‘3J1|PliM Uo aunssaud N0 asea |im
pue Buiyseod aanpal ||im 159104 uo Aduspuadap
‘Awouosa  jesna Jo  Juawydn Ayl s

"IJOAI534 JO LIDIIR3)D 0 DNP Sjewiwew

‘PAIg 13em Ajwew Jo) jelqey  pascsdiul
"B2UE JUALIYIIRD

pue edwl Ul Jaacd [e188an Up JuawBAoldw
S0/ PUBLILIOD JUBWIEa]

ademas o uonewawsdwy o1 anp sadefa
JO ejeu [e20] Jo Aljenb Jaiem Uj juBLLBACLdLY)
B3l

WBWIYIIED JO 2WIFI J21EM [10S JO JUaaA0IdW)
‘BaJe Juawy3ied

Ipoiag’ uo);

4030y ordluy)-antys

sivedur) [ejusWL0NAUg SAITESON pue BAINSOd JOfRIAIE S B|qeL

juauuoliaug

‘peduw) Jueayudis oN |eaj8ojo1g

1oedw) Juawiuodiaug

URIYIUBIS ON

[e215AYd

30r3slod

Ty - e pe

Gopdiasag:

NY1d LNIWNIDYNYIN ALISHIAIGOE ANY NOILYAHISNOD 33F1aTIM

‘1asia suey g YSEN W (MWSZIXZ+MIN 0SZ X ) 199044 33e10is padwing yjeaeyg Jasfoiq

2ajyseseyey

PRILUITOM] aSd Adisul ARs




&

%Mw,,ﬁo

p9 | afey "P¥1 “3nd BIPUI SWD3

Joedw) [RIUBWILOALT WIBT-SuoT pUE WId)-1Ioys JofeiN ¢ djgel

NYTd LNINTDYNYIA ALISEIAIA01E ANY NOLLYAYISNGD 341ITaTIm

IjYseseyen
“PiInsIg 2URY 'R dIYSEN U {(MWISZTXZHMIN 052 X §) 399044 @8el01s padwng yeaetg 33aload o

PoNIT] OML g5q ASI8UT ST P




—§G-| kb — — . ‘ “P¥1 "1Ad BIPY SIAD3

'SPEOJ U0 aunssald uj asealou)
‘uojie|ndod Joqe| AJojerw pue
‘pooyjaal Sujuiea 1oy sagy Jaylo o) uopesdiu Bunueaald 9|doad [e20| usamiaq JuawAojdwa 104 U0
‘eaae 128fo.d o a|doad Joj spiepuels Bujn| tenag Anuye padojanap aney s4yd ‘saliepyauay JuswuoIAUg
eale 1oafoud Jo ajdoad jo asejlam [B120S Uj JUBLWLISNBY Y3 YJIUM JBAO $18SSE JO 5507 a1qed)dde opN -UoU pue salelaauac usamlag 12ijuo) |EANIINDG |RII0S
‘AQ)aus jo ajes Aq uonesauRE anuanay
|elualod WsuNo) pue uoneasday
saly|ey
13Jew 131330 pue 3213wWod pue Awouods 03 512Uy 4vd
"e2.4B U3 Ul pue| Jo saolid 3yl ul I | Joj SWODU] PUR POOLIRAL JO S5O |eLIBIRL UOINIISUDD
*5101235 1930 uf Judwhojdwy *4¥d 403 sonpoad ainynouse J8YJ0 pue [anJ 1o} pUBWIP U] 352343U] JudLIUOIIAUg
sqof Jo sso1 pue puej ainyjnoude o ssojayy a|qesydde JoN Anunyroddo qof “dwa) u) aseasou JJwouody
‘asealdap
(1w 158405 uo Asuapuadap AWoLeda [eand Jo uawydn Y loqe} Jo uonessiw oy anp Sujyaeod o jeasy)
‘ERJE JUIWIYIIED pue 193(cad vy 1aA0D |B1983A Ut JusWaAoJdL| *BDUB(Eq ‘saysy
‘UoRRALD JloABs | [R2180]023 Bunsixa U daueqIMISIq PUB 3J|P]IM {0 JusiuaADW 331 JO UOIHC U]
01 2NP ‘S[RWWIBW PJIg Jalem AJUIBLU JO] JRYCey parotduw) ‘pue| 153404 Jo 1vedw) “‘Aponpoud o ssoj pue Juatiue.IAUg
"1B1iGRY JO UoeIUatLgeL. UCISIBAIp 0 BNp 1BJGRY JO 5507 uEuBIS ON BJ1|p[Im JO 19| S5D135 AJesodwa) ul asealau| jeaidololg
'siid uy 533em Jo uoneudess oy anp '9Se9S|P BUI0( 19318M Jo peasds
S95EISIP UL0M J31eM JO peaIds Juawdinba yo Bujuonaunyg [ew pue a3sem jo
‘EDIR MO.LIOQ [esods|p sadosdu o3 anp uopnjjod 10s pue Jaje
pue peoJ yaeoudde ‘syuauodLuos ‘poLad jeju pUETETE
sud Waloid 10} uoIEARIND duunp Jlonsasas | Aqueau pue aus yafoid 18 S[@A3] 350U Ul aseasIu}
ut Jaiem jo uoneusels 0) anp saseas|p auioq J31em Jo pesids 0} anp uonepeidap pue’ ur Ajljenb 1aiem 'sa11s 13joud
*Spjay aunynoude woy ‘puB| 15310} jousuwedwy | 1e ge usique Jo 9 U aseasou) Aselodwa)
JJO unt 01 anp sWea.ls [830] 3Y3 Ul Ajjenb saiem w asealdag pue uaLeq ‘pue] 2inynoge jdaoxa 1oedwy ease |esodsip/mouiod pue Jawuolnug
10 asn pue| auy) ut aduey) 1afoud 1o} uopeaedxe ©) anp uopepeIdap pueq [eaisAyd

ot g e

e

o] Boliad vouanisuey

#3590

NY1d LNIWIDYNVIN ALISYIAITOIE ANY NOLLYAYASNOD 3411aTIm

eayseseyein
IasIa SUBYLR YYSEN Ul {MUSZTXZHMIN 0SZ X §) 1981044 a3e1035 padiung 1feneyg -198[04g




i1y

gg| 2dey "P¥1 *3nd BIPUI SINIDY

spoedu| [eluswUoIAUg S[GISIanaL] pUe 9[qistanay JoleAl 1g°¢ Ilqe],

NY1d LNAWADYNYIA ALISHIAIQOIE ANY NOILYAYISNOD J41aUM

eNyseIEYBA
oLSI SUeL LY IYSEN Ul (MUSZIXZ+HMIA 0SZ X §) 398(01d @8e1015 padiund l|eaeyg -33a{oid w\

POV 6] JS4 AFISUT ST~




‘P17 "3Ad BIPY] SIND3

Joeduw 3uedyudis oN

[eLIBIBW UORINIISUOD
Jay30 pue |an} Jo] puewiap u) asealu)
Ajunuoddo qof Alerodwa] ug asealau

[enuajod wsuno) pue uopResIay
S3111|10.) 1334BW J2312G

pue 32Jaod pue AounI3 0] sJyauayg
"zate 1a3(osd up puer o saoud ayy ur oI
'$J01235 1230 u| Juswhio|dwy

‘upead apieo Joy sanunyoddo jayiag
sqof Jo ss07

‘eade slod ay
uy pue| $o sazad syl up A

JUBLLILOIIALY
JlWwouoaz

‘1oedw) Juedyudis oy

“10edw) Jueonudis o

"aaug|eq |ea18ojooa Suiisixa
Ul @3ueqUnISIp pue lelqey Jo uohejuswdel,
“PUe| 158104 JO UOISIOAIR O anp 1eYRY JO Ss07

'aauejeq [e2]80|00a

Fupsixa uj aoueqInISIp

pue 1e}gey Jo ucnejusawdery
"PUR| 352404 JO UCISIDAIP

0] anp Je3)qey jo 5507

JuaLIuoliALg
teaidojolg

spd ul1aiem Jo uoneudess

e e

*sitd u) Ja1eMm Jo LoNIRUSE)S

03 anp aseastp auloq Jalem Jo peaads
Juswdinba

J0 Sumionsuny [P pUE B1SEM JO (BSOdsip
sadoudwy 03 anp uopnfjod |10s pue Ja1em
‘sade|(IA Ageau

pue ayis 1dalord 18 S[9A3] siou Up 3sRAIIU|
“a11s aload

JuaiqLie jo 310 Ul asealul Atedodwa )
___pojsgdopiorimsuny.

‘eade JuBuIyolED

40 awi8al 19)1eM (105 JO JUAWAAIdLL|

B3R JUBWIYIIED

pue Jaedwi Jo sniels puej U} Juawwanoidu)
dupunodw) 01

anp Jjoasasal Jo Aljenb saiem ul Juswieduw
*MOJ) J3AN jO

"B348 MO.LI0Q pue

peos yoeasdde ‘syuauodwod
1aload Joj vopyenedxa

0} anp uonepeldap pue
"PUE| 358404 pue axmnoude
Jo asn pue| ayy w 98uey)
pouBgNGRINAIC):

‘UOH

i fas

BUILOIIAUY
1ea1sAy g

o |

NYId LNIWIADVYNYIN ALISYIAIAOIE ANV NOILLYAYISNOD F4ITATHN

BaySRIEYRIAl

J1sIQ AUBL LY IYSEN Ul {MWSZTXZ+HMWIAL 0SZ X §) 198109 331015 padwng 1jeaeyg -10sfoad




gg| adrey "B “I8d BIPUI SIND3

4%
Co

spoedul| |e3uUaLIUOIIAUZ 39311pU] pue 10241d Jofenl :9°E @jgel

‘pooytanl] Buruses
104 31312 J9Y10 031 UonelSity Bunuasalyg
‘pec. a1els / jepuraosd ‘eale 1afoid Joy spiepuels Sulalf J8liag
Sunsixa ay3 uo aunssaad ul asealou] €318 PUBLLILIOD sa|jiey
‘uane|ndod Joqe| Alojesdiw pue ajdoad 4O SIaWe} JO dJejdMm |BI20S U] Juawiiallag P2329)8 Y] UO 553418
|ea0| uasmiaq Juawhoydwa 10) 30§ Ju0D saj|Iwey pa1daye ayl uo pue sa.nssaid je1nos Auew Juawuo.IAUY
‘s3LIepdIjaURY $59.15 pue sanssaid (21205 AUeW 2SN [|eys | Bsned [{BYys puej jo uoiisinboe |eamnag
19edwi Juesyudis oN -UOU pPUB S3LIRP(JAUAL UIBMIBG 12)|3U0D pue| 1o ucnisinboe Asejunjoaul jo Sued ayL Asejunjonu jo Sued ay |elx0s
NY1d LNFNTOYNYIN ALISHIAIQOIE ANY NOLLYAYISNOD F4NaATIM
eayseleyen

4113510 BUBY DY JIYseN Ul (MWSZTXZ+MIAL DSZ X §) 392{04d 88e1015 padwing llereyg -yalord

PNy OAL dSd AFIeUT ST




P¥1"0d BIPUT SINDT

‘PoouiiRAl

dutea Joj se111a JaY10 03 uonelSiw Juiuaadlg
"B3JR PUBLLULUOD

0 s1awey Joy spaepuels Buja| Jo1iag

g3JE pUBLIWWIOD

JO SJAUMRY JO 248)|9M [B]D0S U] JUBULIDNISE

‘uonendod

Joqge; AsojeaBiw pue adoad |edo|
uamiag uswhojdwa Jojf 1ayu0n
‘saliep)jsusg-uou

pue salePIBUY UsaMIaY 191j3U0)

*pootyt|aa) Buiuies

40} S311D J2aY10 01 uonesBi Sunuanal
"$|e20} Jo) spaepuels Juay Janiag

eale 33afoud

10 SI3ULIBY JO 2ajjom [B1D0S Ul TUSWLISNSY

Ajluyge padoanap aney

S4'7d U3 Y2AUM IO §]3SSE JO S507)
"S}3SSE pue| Jo uolsinboe Alejunioau|
‘pecs alels / jepputaosd

2unsixa ay) uo aunssald uj asealou|

JUSWUOIIAUY
[2In3n) 13 [e(305

‘say|pey 1eWw

12132 pue a2IaWIW0I 1@ ALIOUOIR 0] SHjauag
‘eate Pafoid ayl ul pue| Jo seoud ay3 uj i
'$10]225 Jao u) uaruhojdwy

‘Burieas apied Jog sanjuniloddo sayieg

sqolf jo 5507

4vd
10} BWODU PUB POOYIRAI JO 5507

*BSBIIDUI ||BYS SIEIS SB ||am s

ease ayl Jo jeguaiod UoNESIR) 19 WSUNO |
punjuswdojanap

10} eale [220) 03 {241) Jamod 3314

*31e3s5 03 (% ¢1) +amod aauy

*Adiaua jo a|es Ag uoNeIDUST anuanay

|BLIaIRLL UGIIZNIISUQD
J3YI0 pUR [SN) 10§ PUBLUBP U} 35E3.50U]
Ajunyioddo gol Aesodwa) ur aseasou)

JUSWIUoHALY
Jouesy

‘BSRDUIP |[1M 15840} UO

Asuapuadap Awouods [ent jo Juawyldn yup
18102 [B1388A Ul JUBWRA0IdLY|

*1IOAIR53) 01 2hp ‘S|ewLlueLy

pa1g Ja1em Ajuiew Joj jeygey panatdu)
‘Jeiiqay jo uonejuawgesy

“aaueleq

[e0180j008 Bunsixe Ul BUBGINISIP
pue 121geY Jo uojieIudWdely
‘pue| 153.40)

JO UDISIBAIP O} 2np 183108y JO §507

"198fo.d Jo uons|dwos
Jaye Joge| ,$1019843U03 10§ sqol o 507

*loge| jo uopelsiw

0} anp 3ujyseod 02 anp jeall))
SIPIM

0 JuaLuBAOL 881 JO uoIIqIYU]
"“Alannpoud Jo sso| pue aypim

o sjana| ssans Atezodway up aseaudu)

aliuodaug
|edigojolg

13edwy jueayudis oy

*s)id U] Jajem Jo uoneudels 01

anp aseas)p auJoq 13jem Jo peasds

Poiigd Uofony:

‘Bale Jusawyd1e)

pue 1edw; jo smels pue| u) Juatusaoadu
sJom Jualiieal) ademas

jo uopelustddw] o) anp sadea Jo
ejeu [e30] Jo Aylenb sayem up Jawanosd)
MO[) JBAL Jo Wianed

[ea1F0j00pAy  pue soynespAy ur safueyn
‘pue| 15310

‘Juawdinba jo Bujuonauny

[EW pue 335em Jo [esods|p sadoudw
03 anp uonnjjod [10s pue Ja1epn

"1s 128foad 1e 5[PAd] 25I0U U) 25R3I0U|
‘2115 10afaud je JiR

usigwe jo 379 uf aseasou Arzsodwsa |,

HawuosiaLg

leaushyd

NYTd LNFINIDYNYIA ALISHIAIGOIE ANV NOILYAYISNOD 34170 71M

eJyyseseyey
“PLIsIA 3URY LS NIyseN Ul (MWSZEXZ+HMIA 0SZ X §) 30afoad a3eioys padwing jjeneyg -psfolg

PayWwIiTom], dsd AFIBUT FAST




= oL| adey *P¥i “IAd BIpUL SIND3A
WO
Se- €5+ 8L- I+ | & 0 T- [+ 8+ 0 vi+ | €1- | OT- | b- 0 | T z- 0 9- Z | 1t | €T 0T-, 0 8- |ejol
uonelauas)
0 0] 0 0 0 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0 0 Q 0 0] 0 0 AgJau3
awdolanaq
ET+ E£T+ 0 (43 0 Q 0 t £+ | C* fr+ 0 0 0 Q 0 0 0 0 0 0 0 0 0| 0 0 wuwiod
cI- 0 4% 0] € 4] 0 o €- - z 0 0 0] 0 Q Q 0 0 0 0 0 0 of 0 0 v
uoneindogd
S- ot+ &1~ pr 2 0 £- [43 v+ z- Q ¢ [4 0 0 0 0 Al 0 0 0 0 0 -1 0 0 WeIBIN
j JUBLUAOI
S- £t 8- T+ 0 0 0 0 T | T+ 0 [ 0 o 0 0 0 0 0 0 0 €- ¢ o| 0 0 Je|nDIYap
ding
T+ 1T+ 0 0 0 0 [4 s 0 0| €+ [4) 0| T+ 0 0 0| e+ 0 0 0 0 0 0 T+ O o)mylo g Ivd
0 Q 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0| 0 ¢ uoisiana
€- 0 € 0 0 0 4] 0 0 0 0 0 T- 0 0 0 0 0 0 1- 0 0 0 0| 0 T- Auo|o)
G- T 01- 0 0 0 o 0 0 0 T+ [Ad T- 0 "] 0 z- 0 0 0 0 T- [ - | 0 o] Buiysni) 33y
L- T 8- 0 0 0 0 0 0 0 T+ Al 0 0 0 0 0 0 0 0 0 T- (4 i-| 0 z- duidwing
0 0 0 0 0 0 0 0 0 0 0 4] o] 0 0 4] 0 0 0 0] 0 0 0 0| o 0 aouadiauqng
& 7+ L 0 0 0 0 T+ T+ 0 (4 o 1- 0] 0 [ 0 ¢ 0 T- 1- T- T- z-| 0 0 asnoylamed
g- b+ ot- 0 0 0 0 T+ T+ 0 Tt 1- T- 0 ¢} T- 0 0 0 I- 1- [Ad T- -1 0O I- Auiisuuny
oT- b+ t1- 0 0 0 0 T+ 1+ 0 [4 i | T 0 o ¥ | 0o @ [ o] - T] 1|0 | ‘1suo3 pecy
£1- + ST- 0 0 0 0 Q 0 0 143 A A 4 0 0 0 0 0 T- 0 Al Z- - 0 [ ‘9 weq
TS T T T - = — : T = e e
- =l 2 = =
3|5 ‘ d
- ) =
ER B g
m.w.o 0
_ dswionaug anoig.

NYd ININZOVNYIA ALISHIAIQOIE ANV NOLLYAYISNOD 10T

eapyseseyen
“o1sig SUel Ly MYSeEN Ul (MISZTRZ+MIN 052 X §) 193l0ad adel03g padwung jjeneyg -153fo.ud

FoTIWTT O], dSd Agreug mST




o

Bl o w2 "P1°"10d BIPY| SINDA

0t ot 0 0 0 0 0 € [4 4 3 Q 0 0 0 0| O 0 0 0 0 HoheIBlE9
Adsauz
6 6 0 T 0 0 0 T € T £ 0 0 0 4] g 0 0 a 0 0 wawidojanag
‘Wuoey
Q 0 0 0] 0 0 0 0 0 0 0 0 0 Q o gl 0 0 ¢ 0 0 uopisinboe
sjasse pueq
0 [4 (& ¢} T- 0 I T T 0 0 0 0 0 0 0] 0 0 0 0 o] uoseindod
pIVENE TP
T T 0 0 0] 0 0 0 T 0 0 0 0 0 0 0| 0 0 0 0 o 0 0 Q 0 0 USRI
enoyan
L L 0 0 4] 0 0 o T 0 0 0 € 0 0 o 0 0 0 0 0 0 o] 0 0 dINT 12410 21ivD
0 0 0 0 0 0 0 0 0 0 o} 0 0 0 0 0| 0 0 0 0 ¢] 0 0 0 0 ¢] UOISJaAI]
0 [4 Z- T 0 0 0 T Q 0 Q 0 0 0 0 -1 0 T- 0 0 0 o] 0 0 0 0 Auojon
0 0 0 ] v 0 0 0 0 0 0 ol of o 0 0 o0 0 0 0 0 0 0 0 0 0 Auysnay B8y
0 0 0 0 0 0 0 0 0 0 o] 4] 0 0 0 o] 0 0 o} 0 0 0 0 0 0 0 8uidwng
4] S 5 0 0 0 0 0 0 1 z 0| T | I- 0 0| ¢ 0 0 0 0 0 ol 1 0 z aouadislugng
14 9 [l 0 0 0 0 € 0 0 € o] 0 0 4] 0| © 0 0 0 T1- 0 0 0 0 asNoyY Jamoy
1- 0 I- 0 0 0 0 0 0 0 0 0 Q0 o} 0 0| 0 Q ¢] T- Q 0 0 0 0 Buyjauun)
I- 4 € g 0 0 0 0 Z 0 0 T- 0 Q 0 00 .o. 0 T- 0 0 0 0 T- *15U0D peDY
0 ] T 1- ] Q 0 0 _ 0 0 0 0 T 4} o - 0 0| 0 o] 0 0 0 0 0 0 0 UoleAedxs we(
pu— ] ] o] m i m “H- E m ﬂg R nu_ﬂ- " W ; w = M " Arnﬂ_n‘J — T

= o =] -8 i@ &

& = & o . d

o m ] (=

S
.

puaiopdws

SUBYAISEY
‘sanen

[}

‘BLejEp Jo:peaIdS

[engjny

il

JOISI

oy

12

NY1d LNJINFDYNVIN ALISHIAIGOIE ANY NOLLYAYISNOD 3410 TIM

eayseseyepm
s auey [58 yyYseN w {MSZTXZHMIN 05T X ) 323lo.y a8et03s padung 1leneyg -3oaloag

PO OM | g§g ABTSIS AAST =




SRR

"P31 "3Ad elpul SIND3

zL| 2dvy
6c] sv| 9] ¢] tv] o ] s] o] v[| e]| | z| & 0] z]e| tv] o] z] v ][ o] [ of =] 1oy |
NY1d LNINIOYNYIA ALISHIAIQ0IE ANY NOLLYAYISNOD A11G1IM
eryseleleas

Qa1s1q auey g IUseN Ul {MWSZTXZ+MIN 05T X §) 393f0.d e8elols paduwing 1jeaeygq -3aafeud o

paNWT oM, 454 ASISUT fAST =




ﬁ JSW Energy PSP Two Limited
g Project- Bhavali Pumped Storage Project (5 X 250 MW+2x125mw) in Nashik &Thane District,

Maharashtra

WILDLIFE CONSERVATION AND BIODIVERSITY MANAGEMENT PLAN

4 MITIGATION MEASURES
During construction phase excavation, quarrying transportation and migrant population are major
activities which pose major impacts on the envircnmental and social components which need to be
addressed pari passu with construction.

4.1 MITIGATION MEASURES FOR IMPACT TO PHYSICAL & SOCIAL ENVIRONMENT

The construction activities shall be impacting physical environmental attributes like air, noise land and
water and social environment to various magnitude which have been quantified and based on this

mitigation measures in the form of Environmental Management Plan have been prescribed with financial

implications. These are enumerated in Table 4.1.

Table 4.1: Potential Impacts, Mitigation Measures with Cost

Poteritial Impacts

Mitigation Measures.
‘Land Environment

Lland degradation/soil
erosion resulting from
disturbance to  soil
surface and landscape
from excavation and
disposal of generated
muck (64.51 lakh cum)

Reusing of 36.08 [akh cum on project work
Properly retaining muck pile by providing 6m
high RCC Counterfort retaining wall.
Plantation through bio-technological method
over surface of muck piles.

Spreading topsoil, stacked separately, over
plantation area after amending with FYM and
bio-fertilizer.

Provision of Rs. 2390
lakh made under Muck
Management Plan

Land contamination due
to MSW Disposal

Solid wastes generated shall be collected and
disposed as per arrangement with Igatpuri
Municipal Council (ULB) under Nashik Division
for disposal of municipal solid waste.

For this Rs 135 lakh
have been earmarked
under Solid Waste
Management

Reduction in soil fertility
due to contamination
with cement, oil, and
lubricants

Contaminated soil shall be addressed by in-situ
bioremediation

Engineering cost in
DPR

Due to soil organic
carbon  present in
topsoi!  and  below
ground biomass, there
shall be GHG emission
from reservair.

Topsoil from submergence area shall be
scraped and stacked separately before filling of
reservoir.

The whole root mass of the trees should be
removed, and pits so created should be filled
with stones,

Engineering cost in
DPR

_ AitEnvironment

Maximum 24 hour
predicted GLC in air for
PMjgp at upper and lower
reservoir has been

Wet drilling shall be adopted.
Dust mask will be provided to the workers.
Regular maintenance of machineries

For control of air
pollution by sprinkling
water, a provision of |
Rs. 91.08 lakh made

EQMS India Pvt. Ltd.
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found to be 10.8 ug/m?
&13.8 pg/m?
respectively while the
resultant concentration
shall be and 63.7 ug/m?
and 67.4 pg/m?
respectively.

Dumpers are not overloaded, and their speed
kept within the prescribed limits.

Copious sprinkling of water at the work site
shall be carried out through contractors
Periodical monitoring of air quality

under Management
Plan for Control of
Water, Air& Noise
Pollution. For  air
quality monitoring, Rs
81.60 lakh provided
under

On unpaved haul roads,
Air pollution (at 25 m
predicted GLC for PMyg
is 9.9 pg/m3 which
reduces to 6.2pg/m3,
2.7 pg/m3 and 1.1
pg/m3 at 50m, 150m
and 500 m respectively.

Periodical monitoring of ambient air quality.
Regular sweeping of roads, sprinkling of water
and periodical repair of haul roads.

Vehicies with PUC engaged in construction
activities shall be maintained properly.

For control of air
pollution on haul roads
by sprinkling water
through tankers, a
provision of Rs. 316
lakhs made under EMP
for safeguards during
road construction

Spillage of material on
roads and dust emission
on haul road

Tippers shall be covered with tarpaulin
Proper sprinkling of water on loose material
being transported on roads

For control of air
pollution, a provision
of Rs, 316 lakhs made

Air  Pollution form
running of DG Sets.

DG sets shall not be located on downstream of
prominent and first prominent wind direction.
The emission norms prescribed by the CPCB
should be adhered.

The norms prescribed by the CPCB in respect
of fixing the minimum stack height for
generator, should be strictly complied with

Rs. 16.32 lakhs for Air
Quality Monitoring for
one year post
construction and
thereafter the cost
shall be met from
maintenance funds

Generation of dust from
Batching Plant

At aggregate mixing plant, wind breakers will

be erected, and water sprinkiers installed.

Engineering cost under
DPR

- “Noise:Environment. -

e A

Temporary Increase in

noise levels at the
construction site.

Regular noise level monitoring

Barriers may be erected around batching plant
Distribution of earmuffs/earplugs to workers
Reducing the exposure time of workers to the
higher noise levels by resorting to rotation.

For noise level
monitoring, Rs 8.00
lakh provided under

Rs 0.60 lakh provided
for PPE under Plan for
Control of Water, Air &

Noise Poliution

Setting up of ground
vibration & generation
of instantaneous high
noise levels due to
blasting

Optimum charge per delay shall be kept low.
Controlled blasting will be done.

Adoption of two row blasting and V pattern of
firing and use of milli-second delay detonators
Blasting not to be undertaken in night hours.

Engineering cost under
DPR

EQMS india Pvt, Ltd.
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increase in noise levels
at turbine,
of underground
during

generator
floor
powerhouse,
operation

Implementing acoustic noise controls in
penstock area, all floors in the powerplant,
control room, by using accustic absorption
panels in main plant walls and control rcom,
acoustic plaster, spray on damping material on
cooling ducts.

Engineering cost under
DPR

Noise generation due to

Silent DG Sets shall be installed. Stationary air

Engineering cost under

operation of DG Sets compressors to be housed in acoustic | DPR
and air compressors enclosures
‘Water Environment

Reduction in capacity of
reservoirs due to

sediment deposition

To address gully erosion, stream bank erosion,
enhancing the forest cover for increasing soil
holding capacity, biological and engineering
treatment have been proposed.

Provision of Rs. 250
lakhs made wunder
Catchment Area
Treatment

impairment of water
quality by silt
water from surface &
works
crusher &workshop.

laden

underground

Silt laden water from work site and stone
crusher to be desilted through settiing tanks.
The washings of workshop floors shall be
collected in oil separators provided in channel.

Rs 4.0 lakh earmarked
for construction of
settling tanks under
Management Plan

Contamination of water
through sewage and
solid waste generation.

The sanitary waste generated from labour
camp is proposed to be treated in STP. Solid
waste generated in the project and labour
colony, shall be managed as per MSW Rules.

For  Solid Waste
Management, Rs 135
lakh earmarked ]
Rs. 13.20 lakhs
provided for water
quality monitoring

Rs 44.0 lakh provided
for STP  under water

pollution control

During initial years of
filling of reservoir, there
shall be GHG emissions

Planting trees in 4 ha along reservair periphery
shall develop the potential of absorbing and
retaining 111 ton of carbon as biomass, which
implies carbon sequestration of 407 ton of CO2
equivalent.

Provision of Rs. 30

lakhs made under
Reservoir Rim |
Treatment

.Social Enviranment

Public apprehensfon to
project

Interactions with the local peaple to assure the
villagers against their worries and appraise
them of the measures being taken to
safeguard their interests.

Rs.600 lakh &Rs.100
lakhs provided under
CSR and LADP

Rs.500 lakhs provided
under Watershed
Development Plan

EQMS India Pvt. Ltd.
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Development of infrastructure in the area by
implementing CSR initiatives and Watershed
Development Plan

Increased fugitive dust | *
emission.

The traffic in project area shall be properly
controlled.
Copious sprinkling of water on haul roads

For control of air
pollution, Rs 316 lakh
provided (Sec. 10.19)

Impacts on health of | =
locals

Periodical health check-up camps/ mobile
health facilities in villages and strengthening of
existing health services.

Rs 144 lakh provided
under CSR

Accidents during |

construction activities

Explosive will be kept in safe custody as per
Indian Explosive Act

All worlers shall be provided with PPE
Lighting devices and safety signal devices will
be installed

Traffic rules and regulations will be strictly
adhered

Rs 87 lakhs provided
under  Occupational
Health &  Safety
Management

Rs 10 lakhs provided
under Public Health
Management Plan

* Blasting time, signal and guarding time to be
regulated
+ First aid / dispensary facilities to be made

available

4.2 MITIGATION MEASURES FOR IMPACT TO BIOLOGICAL ENVIRONMENT

For implementation of project large parts of forests and wildlife habitats and human settlement and
agriculture Jand shall have to be cleared for constructing dam seat, reservoir space, job facility area,
roads, muck disposal sites and portals for adits leading to degradation, fragmentation, and loss of habitat
and significant losses to the biological diversity and imperative imbalance in ecological equilibrium. The
mitigation measures for addressing potential impacts are described in following sub sections: -

4.2.1 Mitigation Measures for Loss of Habitat

For construction of project 243.74 ha forest land with standing trees shall be diverted. This shall lead to
loss of some of the plant species used by man and animals and cause un-equilibrium of biodiversity. To
compensate for loss of trees new trees shall have to be planted in some other area for maintaining
biodiversity equilibrium. The user agency shall have to pay replacement cost of diverted forestland by
way of either afforestation.

For mitigating loss due to forestland Compensatory Afforestation plan shall be implemented by the Forest
Department In 243.746 ha land identified in Durgewadi Khurd/Chiplun/ Ratnagiri. The cost of
compensatory afforestation has been estimated as Rs. 4854 lakhs.

EQMS India Pvt. Ltd.
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resin exudates of this species contain several unique active constituents, including vijyayosin, pterosupin,
marsupsin, and pterostilbene, all of which show a wide range of pharmacological activity.

Chikarkanda (Habenaria grandifioriformis)
It is herb found in grassy land and on higher hiiis on grassy slopes up to 1600m, in full sun.
Acacia ferruginea

Acacia ferruginea is normally a smallish, drought-resistant, deciduous tree, not more than 12 m tall and
50 cm DBH. Commonly attaining 35 cm DBH with a bole rarely straight for more then 2-3 m. Branches
slender, armed with conical prickles; spine persist on bole until it reaches about 15 cm DBH. The flowers
are usually yelfow but occasionally white and have many stamens apiece, giving each one a fuzzy
appearance. Traditionally, different parts of this plant is used for treating various skin infections, itching,
leucoderma, ulcers, inflammation of the mucous lining of the mouth and throat. The plant is also credited
for treatment of helminthiasis. dysentery, piles and diabetes. Seeds are edible and are frequently crushed
into flour, and gum flows from the stems and branches due to environmental conditions or stress

Dalbergia latifolia

Under natural conditions, D. latifolia reproduces by seed, root sucker or coppice. Artificial reproduction is
common by seed, root cutting, and stump sprout. Direct seeding is possible under moist conditions with
good weed control. Root cuttings can be planted directly in the field or raised in a nursery for future
transplanting. Fresh seed germinates at 50-75% within 7-21 days of sowing. Stored in gunny sacks or
earthen pots, seed remains viable for six months (Kadambi, 1954). Seed viability can be extended to 9-12
months by drying seeds to 8% moisture content and storing them in airtight containers, however,
germination will decrease to 30-40%. One kilogram contains 21,000 seeds (DITSI, 1980).

For conservation of these near Threatened and vulnerable species, it shall be endeavored to collect seeds
of these and propagate them in nurseries and plant them in already identified areas. The species shall be
planted under green belt as avenue plantation and colony area besides. For collection of seeds, its drying
and storing in bags, its pre-treatment and sowing in mother bed in nursery and then planting in suitable
location and yearly maintenance. For developing school nurseries as sum of Rs 10 lakh has been provided.

Nursey at Mukne shall be created at a cost of Rs 25 lakh for raising tall plants. For planting RET species Rs
15lakh have been include in the plan. Beside this, measures shall be Implemented to conserve rare flower
species on the plateau inside Wildlife Sanctuary, for which a sum of Rs 5.0 lakh have been provided.

5.1.1 Protection of Dead trees and Logs

The dead trees and wooden logs failen shall not be removed from their place as they act as good habitat
for ants and termites which in turn are good forms of food for birds, lizard etc. The residue of non-survival
species (Snag) may be kept as it is for the water birds.

5.1.2 Conservation of Biodiversity Hotspots

In forest patches where biodiversity is very good should be identified and protected as these are good
repasitory of gene pools.

EQMS India Pvt. Ltd,
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5.1.3 Good Practices during project Construction

For conservation of biodiversity and management of the wildlife habitat and population the following
good practices shall be adhered by contractor and the officials of SIVN during construction period

Temporary construction camps (TCF), site office and material laydown yard shouid be
constructed in low vegetation areas and away from forest and wildlife habitats. Further,
efforts should be made to minimize the footprint of the TCF using appropriate technologies
such as provision of energy-efficient lighting, waste & water management in accordance to
applicable standards of the state and central govt.

All workers of project will be provided with identity cards and would not be allowed to enter
in forest areas and villages without a valid permission. The exploitation of forest produce
including fuel wood and plant species would be prohibited.

Adequate measures to prevent exposure of any of local floral and faunal species from the
wastes generated during construction activities must be ensured through the immediate
wastes collection and storage of waste on designated [ocation.

Construction vehicles should always use the designated Right of Way (RoW} only to minimize
soil compaction and impacts on vegetation.

Use dust screens in the construction site during all construction activities.

The Project authority will be bound by the rules and regulations of the Wildlife Protection
Acts or any such agency of the State, which may exist or will be promulgated from time to
time for the preservation of habitats and protection of biodiversity.

Use regular dust suppression {water and dust stop powder etc.) in the designated RoW and
construction areas ta reduce/minimize dust generation

Considering the movement of wild animals at night, project proponent shall adopt a
controlled blasting. Workers will be encouraged to remove alien and invasive plant species
from the working sites. The workers will be discouraged to plant any alien species in project

areas.

Any construction, chemical, or hazardous wastes generated during the construction stage should be
appropriately collected, stored, and disposed of to minimize exposure to flora and

5.2 STRATEGIES FOR CONSERVATION OF SCHEDULE-l WILDLIFE:

The buffer areas are essential for ensuring forest connectivity for land tenure dynamic as these constitute
habitats for sub-adult, transients and old members of the Wildlife population. The aging wild animals from
the source population residing in core zone migrate to the buffer zone while the adult replace them in
source population zone (core zone). With habitat depletion of the buffer area, the source population shall
be easily targeted and will always be at the risk of being eliminated. The buffer / fringe areas have
immense importance as they have high corridor value which calls for maintaining and improving their
ecological sustainability. Otherwise, they are likely to become ecological source sinks. Forest areas can be

EQMS India Pvt. Ltd.
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approved by the forest officers. Each year in suitable patches approved by forest officers, two-year-old
plants of suitable species will be planted in pits of size 45x45x45 cm. filled with good soil and manure.
Fruit, fodder and shelter providing trees such as Alanglum saivifolium, Annana squamosa, Bobax ceiba,
Erythrina suberosa, Sygum cumini, Ficus religosa, Ficus racemose, Madhuca longifolia, wild Mangifera
indica and Zizipuus maurtiana will be planted to attract birds as well as other wildlife such as bats and
smail mammals. Under the plan it is envisaged to plant tall trees of Umber (Ficus racemosa) in secure
area of army/defence forces, for which Rs 50 lakhs have been earmarked. Apart from this a sum of Rs 10
lakh is earmarked for distribution of free fruit trees to farmer through SFD.

Plantation of Ethno-botanically important plant species

Table 2.7 lists 36 ethno botanically important plant species that fall between FRL and MDDL of reservoirs.
These species will be divided into two categories: those that can survive submergence and those that
cannot. Species that cannot survive in submergence will be replaced by those that can, subjected to it will
not affect the reservoir volume. Under the plan it is conceived to develop these species by making and
throwing seedballs. On this count Rs 10 lakh has been earmarked.

Piantation of breeding grass for wildlife birds

To improve the habitat for wildlife bird breeding by planting breeding grass on the reservoir's outskirts.
For artificial breeding and rearing of grassland birds like Jungle fowl, quails, partridges etc., a provision of
Rs 15 lakh has been made.

Development of Water hole

't is proposed to provide a water hole within Bhorgad Conservation Reserve by drilling a borewell and
lifting water through solar pump with proper fencing around for which Rs 5.0 lakh have been provided.

Removal of Water Hyacinth

Water hyacinth is a rapidly spreading aguatic weeds which adversely impacts the ecosystem. It also affects
fish, crop and livestock productions and human health. Being a fioating plant, it can be removed by raking
the ponds surface. In view of its ability to multiply rapidly multiple cleanings throughout the year shall be
required. For removal of Ipomea/ water hyacinth in water bodies like Nandur Madhameshwar etc., a
provision of Rs 10.0 lakh has been earmarked under the plan.

5.2.7 Public Awareness & Celebration of Wildiife Week etc.

This is the most important aspect of wildlife conservation. People will be educated regarding the
importance of wildlife conservation through mass publicity by installing sign boards and distributing
literature in respective villages in the study area. Experts in the field of wildlife conservation will also be
invited to deliver talks through slides. Special emphasis should be placed for raising awareness in school
children through conducting debates and conducting audio visual classes. On this count a provision of Rs
5 lakh is being made.

5.2.8 Capacity Building

Under this sub-head specialized training in the field of management planning, park interpretation through
conducting workshops / seminars / study tours for appraisal of good practices followed in other reserves.
Apart from this training in the use of GIS systems and anti-poaching operations shall be imparted. For
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Cost of Wildlife and Biodiversity Manasement Plan
Sr. Activities Amount
No. (in rs. Lakhs)
1. I Removal of invasive alien species and planting palatable species grass 20.00
[ 2. | Raising tail plants in mukne nursery 25.00
3. | Raising RET tall plants 15,00
, 4. | Planting 1all trees of Umber in secure arez of army/ defence forces 30.00
5. | Making and throwing seedballs 10.00
6. | Developing school nurseries 10.00
7. | Collecticn and production of grass seedling at chandani research plots 20.00
Distribution of free fruit trees to farmer through SFD 10.00
9. | Anificial breeding and rearing of grassland birds fike Jungle fowl, quails, 15.00
partridees elc.
10. | Removal of Ipomea/ water hyacinth in water bodies like Nandur i0.00
adhameshwar ete.
11, | Cost of providing patrolling vehicle 28.50
12, | Training of staff/ capacity building for HWC and omithology 3.00
(Terrwrial/Wildlife/Sacinl Foresiry)
13. | Vulture Conservation (Dycf Nashik) 10.00 |
i4. | Research of inland aquatic bodies und their conservation (Dycf Wildlife 12.00 -
Nashik) S S
e:\all file oct to dec 23\wcp.docx 155
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157 Conservation of wolff fox including maintance of their lair~ I 10.00 | \I
| dli‘:.i‘— Development of Grass lands/ pusiurcs T T T T 5000
[ - —
17. | Awareness about Wildlifz issues in children through T Fi<@T S=TeT 3.00 ]\
18. | Survey & Menitoring of implementation by CWLW office M.S, 5.00 o
18T tmpl ing n 10 ¢ ve rare flower species on the plateau inside 5.00 ,
Wildlife Sancruary. i
0. | Providing and fencing salar water pump for water hole with boreweH in 5.00
Bhormad Conscrvation Reserve
21. | Providing cage to rescue injured animal/ birds in Mamdapur Conservatian 6.00 '
! Reserve f
L Total cost 326.50 {
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Magp Showing the Distance of Protected Area from Prolect: Divacsion of Forast Land for Bhavnll Pumped Storaga Project{ 500 Mw?

in Thane & Nashil Bistriet of Maharashira State |
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OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS

(HEAD OF FOREST FORCE). MAHARASHTRA STATE, NAGPUR
ADDITIONAL PRINCIPAL CHIEF CONSERVATOR OF FORESTS AND NODAL OFFICER
First Floor, ‘B’ Wing, Van Bhavan, Civil Lincs, Nagpur-440001.

Jelno. 0712-2556916 E-mail-_apecfnodal@mahalorest.gov.in

No.:Desk-17/Nodal/PID-153240/ |655725-26
Nagpur — 440 001. Dated : [5—[[0 /2_62,5’—

To,
The Chief Conservator of Forests (T),
Thane

Subject:~ Proposal for seeking prior approval of the Central Government under Section 2 (i)
(i) of the Van (Sanrakshan Evam Samvardhan) Adhinivam. 1980 in favour of JSW
Energy PSP Two Limited for nonforesiry use of 243.74 ha. of forest land {reserved
Forest, Protected Forest and Private Forest) for Bhavali Pumped Storage Project
(1500 MW) in Thane & Nasik District in the State of Maharashtra (Online proposal
No. FP/MH/HYD/153240/2022) ~ regarding.

Ref:- 1) The Government of India, MoEF&CC (°C Division). New Delhi lctter No. 8-
06/2025-FC-1/131020/2025. dated 02/09/2023.
2) This office, office note No.Desk-17/Nodal/S 1/ Thane/P11-153240/25-26/2504,
dated 29/09/2023
3) The Principal Chief Conservator of Forests (Wildlife), Maharashtra State office
note No. D-23(2)/Survey/C.No.90 (Nodal)/2582, dated 13/10/2025.

The Government of India. MoEF& CC (FC Division). New Delhi vide letier
under reference above has raised back query on certain points and informed to submit query
compliance. In this conlext, the Government of India in point (iv & v) has sought comments
from PCCF (Wildlife).

2.0 Subsequently, this office vide office letter under reference No.2 has sought comments in
this matter. Accordingly. the CWLW vide letter under reference No.3 has submitted
comments which is stated as under:-

As per the condition no.iv & v, ay per the documnents in their affice, the said
project does not fall within any Wildlife Sanctuary, Tiger Reserve, National Park and
Wildlife Corridor. Also, « request has been made to the government 1o estublish «
Management Commitiee jor the Igatpuri Conservation Reserve. But the decision of the

management comniiitee Is yet (o be issued from the government level,

3.0 It is therefore requested that the remarks received from CWLW brought to the netice of

the user agency at your level. DU’{
7

Encl:- A's above

(Naresh Zurmure)
AddL Principal Chief Conservator of Forests
& Nodal Officer
Copy 1o the Deputy Conservator of Forests (1), Shahapur and West Nashik for information
and necessary action.

P




nﬂl’l\
Forest Department
2 O/o Principal Chief Conservator of Forests (HoFF). Maharashira State
Phone No.- 0712-2560933  Principal Chief Conservator of Forest (Wildlife) Maharashtra Stai
E-mail - peefwingp@mahaforest.gov.in Website — www.mahaforest.gov.in
“Van Bhavan”, 3" Floor, Ramgiri Road, Civil Lines, Nagpur — 440 001.

No:- D-23(2)/Survey/C.N.90(Nodal) .3 S 9§ 2025-26, Dated /.3 /10/2025
Qffice Note

Sub:-  Proposal for diversion 243.74 ha. (Shahapur diversion 181.45 ha. and West Nashik Division
62.29 ha.) forest land for Bhavali Pumped Storage Project (1500 MW) village Kothale &
Kalbhode in Tal. Shahapur, Dist. Thane & village .lamunde, Tal. lgatpuri, Dist, Nashik in the
State of Maharashira.

Refi- 1. Your office letter No. Desk-17/Nodal/S1/Thane/P1D-153240/25-26/1 504, dated 29/09/2025.
2. Government of [ndfa, Ministry of Environment , Forest and Climate Change, (Forest
Conservation Division) New Delhi letier No. 8-06/202-1/131020/2025, dated 02/09/2025,
In the subject matler, the proposal for diversion of 243.74 ha. through reference letter No.] has
been received by this office on 01/10/2025 for the opinion of the Chief Wildlife Warden, M.S.

Government of India, Ministry of Environment, Forest and Climate Change, (Forest Conservation
Division) New Delhi vide letter reference No. 2. has raised back query on certain points which is stated
as below :

i The Stute Government has recommend the proposal with condition thar User Agency shall
obtain wildlife clearance and / or ensure complinnce of mitigation eusures, if required or
suggested by PCCF (Wildlife). Accordingly, the State Government Is requested to submit the
comments of the PCCF (Wildlife)f/CWLIF.

w it kkas been submitted by the DFO Shahapur and West Nushik that recently the Government of
Meharashira ha declared Guut No.42 of Villuge Jumutnde, Talisil- lgutpuri, District — Nashik as
part of fgatpuri Conservation Reserve as per notification dated 22,11.2022, The Stute shaii
intimate whether the requisite conservation reserve manugement commitiee hus been formed

and whether the requisite approvals as appfcadle have been obtained or not 7

As per the above condition no. iv and v, as per the documents in this office, the said project does
nol fall within any Wildlife Sanctuary, Tiger Reserve, Naticnal Park and Wildlife Corridor. Also, a
request has been made to the govermneni 1o establish a Management Commitiee for the Igatpuri
Conservation Reserve. But the decision of the management commitiee is yet to be issued from the
government level.
Encl - As above (Original Files) /j‘sJO
(M. Srin s'z Reddy)
Chief Wildlife Warden &
Principal Chiel Conseryator of Forests (Wildtile),
Maharashtra Stat
To,

Additional Principal Chief Conservator of Forest &
Nodal officer, Maharashtra State, Nagpur,




O/o Principal Chief Conservator of Forests (HoFF}, Maharashtra State

Phone No.- 0712-2560953 IR WY &g T RReTs (ﬁxﬁiﬁﬁ) TR, o9,
E-mail - pccfwingp @mahaforest.gov.in  Additional Principal Chief Conservator of Forest (Wildlife) Maharashtra State.
Website -- www.nmahaforest.gov.in “Van Bhavan”, 3™ Floor, Ramgiri Road, Civil Lines, Nagpur —440 001.
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TR
[CEEES Request for issuance of “Certificate and Certified map” mentioning that the project
boundry is located outside the ESZ/WLS and no Tiger/El ephant Corridor/Critical
polluted area falls in 10 kuns of the proposed Bhavali Pumped Storage Project
(1500 MW) Nashik and Thane Districts, Maharashira.

el ;- 2. TR, T S S 0T BT, IR WK, (Tmpact Assessment Division),
it el Aot T 5. J-2R028/0£/3033-IA.T (R) Rfie R0/05/R033 TS
TH.
R. TR T BT T REEH (i) TR, Yors i Sl O o5, et
ST/ FCA/ T3R.3R0/535/07¥-34, i $¥/2Y/RoRY. |
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TeTiem 9R/08/R03%, -

<H T U TR ST 5 T3 3o A. Environmental Management
and Biodiversity Conservation HelleT 31 3. vi TR WSFIA! 32 Hef Rl 2lelh.

vi.  Cerlificate and certified map from Chief Wildlife Warden shall be
submitled mentioning that project boundary is located outside the Eco-
Sensitive Zone (ESZ)/ Wildlife Sanctuary and no Tiger/elephant
corridor /critically polluted area falls within 10 km. of Pro fect sife.
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Cost of Wildlife and Biodiversity Management Plan
Sr. Activities Amount ;
No. (in rs. Lakhs)

1. | Removal of invasive species eg, Lantana, glyricidia, etc. 20.00

2. | Fodder Development work in Igatpuri subdivision 25.00

3. | Raising nursery for fodder species : 15.00

4. | Construction of Watch Tower in Igatpuri CR 10.00

5. | Camera traps for wildlife monitoring 15.50

6. | GPS equipment 10.00

7. | Rescue equipment for HWC in Igatpuri and Sinnar 10.00

8. | First Aid Kits to Schools 10.00

9. | Provision of Rescue Vehicle /Pairolling Vehicle (2) 30.00 .
10. | Training of Staff /capacity building for HWC 15.00
11. | Management of Vulture restaurant 10.00 u




v .
N SR ey

12. | Equipment and instruments for Rapid Rescue Team 1:5;00
13. | Awareness signages in CR 16?0’0
14, | Awareness about wildlife issues in schools 5.00
15. | Monitoring of implementation by CWLW office 5.00
16. | Protection hut(s) in CR 15.00
17. | Water holes with Solar Pump in CR 10.00
18. | Rescue equipment for HWC 25.00
19. | Ttaining of staff/capacity building for HWC 25.00
20. | Awareness about wildlife issues in schools T16.00
21. | Habitat development works 30.00
Total cost 326.50
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=Y Energy PSP Two Limited
Regd. Office: JSW Centre,

Bandra Kuria Complex,
Bandra (East), Mumbai — 400 051,

CIN: U40108MH2021PLC367 136
Phone: 022-4286 1000
Fax: 022-4286 3000

UNDERTAKING

The JSW Energy PSP Two Limited, JSW Centre, Bandra Kurla Complex, Bandra East, Mumbai-
400 051 is intending to construct Pumped Storage Project (1500 MW) in Thane & Nasik
Districts of Maharashtra State.

1 The Government of Maharashtra has signed a Memorandum of Understanding with the
JSW Energy PSP Two Limited, on 14 day of September, 2021, for facilitating setting up of a
Hydro Energy Project in Thane & Nasik districts of Maharashtra State as per existing policy
framework.

2. The land proposed for the project involves Reserved Forests and Private Forests
(Deemed Reserved Forest) Land to the extent of 243.74 Ha.

3. A total of 243.74 hectares of forest land includes a proposed area of 62.29 hectares
located in the village of Jamunde, within the Igatpuri Range of Nashik. This specific land is
designated as part of forest tand Survey no. 42.

4. There are five Survey nos. 37, 38, 39, 40, and 41 located within the Survey no. 42 that are
also belongs to the Forest Department; however, they do not need to be diverted for the
project.

5. We, JSW Energy PSP Two Limited, hereby confirm that Survey nos. 37, 38, 39,40, and 41
are not necessary for diversion for the project.

Date: 26 /09 /2025
Place: Mumbai

Office Seal: Authorized Signatory,

JSW Energy PSP Two Limited

JSW Centre, Bandra Kurla Complex,

Bandra East, Mumbai- 400 051

@ Part of O.P. Jindal Graup
Dt

Jinodl
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CATCHMENT AREA TREATMENT PLAN

OF

BHAVALI PUMPED STORAGE PROJECT (5 X250+2X 125

MW)
District Nasik &Thane
Maharashtra
Section 1{c){i) River Valley Project, Category “A”
June, 2023

Project Proponent:

JSW Energy PSP Two Limited

JSW Centre, Bandra Kurla Complex,
Bandra East, Mumbai,
‘Maharashtra

Submitted By:

'té g\_
Vo

EQMS GLOBAL PVT. LTD,

{Formerly EQMS tndia Pvi. Ltd.)

305, 3rd Floor, Plot No. 16, Rishabh Corporate Tower,
Community Centre, Karkardooma, Delhi — 1100932
Phone: 011-43062757;

Website: www.egmsglobal.com ; E-mail - kahmad@eamsglgbal.com
NABET Certificate No: NABET/EIA/1922/RA0197
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OVERVIEW OF PROJECT

The proposed Bhavali Pumped Storage Project is a self-identified, green field project by the JSw Energy
PSP Twa Ltd. The project, conceived as an off-stream closed loop project of installed capacity 1500 M\
12000 MWH pumped storage component with 8.0 hours storage capacity for peak power shall he
located in District Nashik and Thane, Maharashtra. It will encompass an upper reservoir and a lower
reservoir, to be located in natural depressions near ridge separating the two districts. The upper
reservoir (CA:4.40sq.km), proposed to be located in village Jamunde, Tehsil lgatpuri, District Nashi,
shall be created by constructing 930m long rockfill dam with maximum height of 56m from NSL. It shall
have gross and dead storage of 13.073MCM (0.46 TMC) and 1.654MCM (0.06 TMC) respectively by
keeping FRL & MDDL at EL 737.00m & EL 711.00m respectively. The lower reservoir (CA:7.32 sq.km),
proposed to be in village Kalbhonde, Tehsil Shahpur, District Thane, shall be created by constructing
330.50 m long rockfill dam with maximum height of 70m from NSL. It shall have gross and dead storage
of 12.736MCM and 1.428 MCM respectively by keeping FRL & MDDL at EL 300.00m & EL 270, Dorn
respectively. The upper and lower reservoir are proposed with a live storage of 11. 419MCM. T
Project will generate 1500 MW by utilizing a design discharge of 326.42 cumecs with net head Df
428.43m and 65.28 cumec with a rated head of 428.43 m respectively for larger and smaller unjt. The
PSP will utilize 1615 MW to pump 11.419MCM of water from lower reservoir to the upper reservo
Layout of project is shown in Figure 1.1.

—

Water for one-time initial filling of upper reservoir shall be from the vield from the self-caichment of
lower reservoir and used cyclically for energy storage and discharge. Evaporation and seepage losses
will be recouped periodically from catchment of lower reservoir planned on Chornai Nala in upper
catchment of Bhatsa dam.

NECESSITY FOR CATCHMENT AREA PLAN

The study of erosion and sediment yield from catchment is of utmost importance as the deposition ’of
sediment in reservair reduces its capacity, thus affecting the water available for the designated uge.
The eroded sediment from catchment when deposited on streambeds and banks causes braiding of
river reach. The removal of top fertile soil from catchment also adversely affects the agricultulal
production. Another important factor that adds to the sediment load and which contributes to soil
degradation is grazing pressure. A large number of cattle, sheep, and goats graze the pastures
continuously throughout the year.

l
Catchment Area Treatment Plan has been prepared for areas with high soil erosion intensity. The CAT

Plan targets towards overall improvement in the environmental conditions of the region. All the
activities are aimed at treating the degraded and potential areas with very severe soil erosion. The plan
provides benefits due to biological and engineering measures and its utility in maintaining the
ecosystem health. The plan with objectives addresses issues such as prevention of gully erosian,
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enhancing the forest cover for increasing soil holding capacity; and arresting total sediment flow in the

reservoir and flowing waters.

Figure 1.1 : Layout Map of Project on Toposheet
1.3  OBIJECTIVES

The CAT Plan targets towards overail improvement in the environmental conditions of the region. All
the activities are aimed at treating the degraded and potential areas with severe soil erosion. The pian
with objectives addresses issues such as prevention of gully erosion, enhancing the forest cover for
increasing soil holding capacity; and arresting total sediment flow in the reservoir and flowing waters.
Catchment Area Treatment Plan has been prepared for areas with high soil erosion intensity.
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1.4  DELINEATION OF CATCHMENT AREA
The total catchment area of draining into upper and lower reservoirs is 11,72 sq.km of which
intercepted catchment is nil. The area under different sub-watersheds is illustrated in Table 1.1 and the
satellite imagery of the catchment is presented in Figure 1.2 and Sub watershed location in Figure 1.3
Table 1.1 : Basin Characteristics of Different Sub-watersheds
4E8D5(1) 440 910 i
5B2B6&(l) 319 793
3 5B2B6(2) 413 760
Total 1172 -
i
!
Figure 1.2 : Google Image of Catchment Area ;
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Figure 1.3 : Location of Sub-watershed
TOPOGRAPHY & BASIN CHATACTERSTICS

The project area lies in Northern Western Ghats (Sshyadri Mountain} and comprises of varied
topography. The distinct physiographic units are the main system of Sahyadri hill ranges with plains of
Darna River valley and Bhatsa river, tributary of the western flowing Ulhas River, separated by the hill
ridge forming boundary between Nashik and Thane Districts.

The upper reservoir is receiving run off from two third order streams in the upper reaches of Darna
River (Upper Godavari basin). The lower reservc;ir is receiving run off from two second order streams
which confluence to form a third order stream within the reservoir. These streams are located in head
reaches of Chorna Nadi, a tributary of 8hatsa river which in turn is a tributary of Western Flowing River
(WFR) viz., Ullhas River. The catchment area of upper reservoir has hilly topography with the ground
slopes from south to north. In the catchment area the ground elevation ranges between El. 700 m to El.
910 m. The catchment area of lower reservoir has hilly topography with the ground slopes from south
to north. In the catchment area the ground elevation ranges between Ei. 300 m 10 El. 793 m. The
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catchment is characterized by hill ranges, escapements, cliffs. The drainage pattern of the catchment s
dendritic. above msl. The hills of the catchment are part of Western Ghats.

16 SOIL

The soil resource maps Maharashtra have been used in the present study. The soil is predominant y
loamy and is described in Table 1.2 and the soil map is presented in Figure 1.4.

e

Shallow weli dramed loamy sonls on moderately steeply slopmgdlssected hills
and intervening valleys with severe erosion; associated with very shallow, well
drained, loamy soils on gently sloping lands with moderate erosion.

Source:NBSS Nagpur N N

Legend
33(Lomay Mixed Ischyportharmic Typrc Unkropapts)

Figure 1.4 : Soil Map of Catchment Area
1.7 LAND USE
1.7.1 Lland use-Land cover Classification |

Based on satellite data and topo-sheets, a land-use map has been prepared. The Land use/ Land-cover
map of the catchment area is presented in Figure 1.5 and its details in Table 1.3.

EQMS GLOBAL PVT. LTD Page [ 7




)

BN
S2ly 257

= JSW Ehergy PSP Two Lim‘ited
WA 4 Project- BHAVALI PUMPED STORAGE PROJECT (5 X 250 + 2 X 125 MW) in {ﬁ
Nashik &Thane Districts, Maharashtra .

Catchment Area Treatment Plan

1.7.2 Land use Categories and Erosion

The erosion acts differently in different land-use types. It is important to understand the nature of
erosion in a particular land-use class to further plan for treatment.

1.7.2 Settlement

8 ha area of the catchment constituting 0.68 % of the total catchment comes under this category.
Settlement area is well-planned on developed terraces and provided with storm water drainage
system. The roads in settlement area are all black topped/concrete paved were seen at some places.
The category needs no treatment

1,7.4 Vegetation/Forest

Around 207 ha area constituting 17.66% of the catchment area is classified under this land-use
category. Enrichment or gap plantation is suggested for such land-use category. Silvi-pasture plantation
and natural regeneration can also be done.

1.7.5 Open Forest Land

Under open forest category about 668 ha, constituting 57% of the total catchment area exists in the
catchment. Soils have relatively good water holding capacity, humus, nutrient content and high to
moderate erosion rates on steeper slopes. Afforestation is suggested so as increase the crown density
by 20% in whole of the area to reduce erosion. Gullies, frequent land slips and high to extremely high
erosion rates are other prominent features. Stream bank protection works followed by well-planned
afforestation are suggested for such land-use category.

1.7.6River / Water hody

Around 17 ha area constituting 1.45 % of the catchment area is classified under water bodies. The
category needs no treatment except that the unstable bank shall be provided stream bank stabilization
through protection measures whenever required.

1.7.7 Escarpment

About 80 ha area constituting 6.83% of the catchment is covered under this classification.

Agricultural Land

Open Scrub Land 2.76 2.23 1.69 6.68 57.00

Settlement 0.08 0.00 0.00 0.08 0.68

Escarpment 0.17 0.28 0.35 0.80 6.83

Water body 0.04 0.05 0.08 0.17 1.45

Vegetation (.65 0.98 0.44 2.07 17.66
4.40 4.13 3.19 11.72 100.00
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Figure 1.5 : Land use Map of Catchment Area

1.8  SIOPE

" ’K.‘ =
e -

The slope of a watershed plays an important role in controlling the soil and water retention thereby

affecting the land-use capability. The percentage of the slope in a watershed determines the Soil

erosion susceptibility and forms the basis for classifying different of the watershed into suitable classes

for formulating effective soil erosion conservation measures. Broadly, the following slope classes and
ranges (Table 1.4) as per norms of All India Soil & Land Use Survey were adopted to classify the slopes
for the present study.

1. Very Gently Sioping

2. Gently Sloping d
3. Moderately Sioping

4, 15-20 Moderately Steep Slope

5. >20 Steep Slope
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The slope map of the catchment is presented in Figure 1.6 and slope details are as presented under
Table 1.5. The data shows that about 53,24 % area lies between very gently to gently sloping category
and balance 46.76% falls from moderately to steep category.

"~ 4E8DS (1) :
5B286 {I) 0.88 1.05 1.13 0.60 0.47 4.13
58286 (2) 0.65 0.62 1.18 0.32 042 3.19
Total 2.64 3.60 33 1.09 1 1.09 11.72
% 2252 30.72 28.16 9.30 1 930 100.00
Slope Map
bl
\V.JL )
5
E Catchment area
. Slope(Degrees) —
- 0-5(Very Gentla Slopa)
! 5-10(Genile Slope)
, 10-15{Maderate Slope)
| 45-20(Maderatefy Steep Slope) -
1SRTM DEM =i
Sourgg Sl':tersn [ >20(Steep Slope)
004503 05 09 2
Hijomoters
T Iraber s
Figure 1.6 : Slope Map of Catchment Area
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1.8 METHODOLOGY USED FOR STUDY

Superimposing topography, slope, soil and land use data/maps, a tentative estimation of erosion prone
areas and landslides area in the catchment were made. The vulnerable and problematic areas wers
identified in different physiographic zones. These data sets were used for preparation of the thematic
maps, calculation of sediment yield index and Erosion Intensity Units.

1.9.1 Soil Loss Using Silt Yield index (SY[) Method

* The Siit Yield Index Model {SYl), considering sedimentation as product of erosivity, erodibility ani
aerial extent was conceptualized in the All-India Soil and Land Use Survey (AISLUS) as early as 1969
and has been in operational use since then to meet the requirements of prioritization of smaller
hydrologic units within river valley project catchment areas. j

* Methodology for the calculation of sediment yield index developed by All India Soil & Land Use
Survey (Development of Agriculture, Govt. of India} was followed in this study. :

* Determination of erosion intensity unit is primarily based upon the integrated information on sail
characters, physicgraphy, slope, land-use/land-cover, lithology and structure. This is achieved
through super-imposition of different thematic map overlays. Based upen the field data collectejd
during the field survey and published data, weightage value and delivery ration were assigned fo
each erosion intensity unit. The composite map for delineating different erosion intensity units was
prepared through superimposition of the maps showing soil types, siope and Iand-use/land-covér.
This thematic mapping of erasion intensity for entire catchment was done using the overlay arfld
union techniques. Based on ground truth verification conducted during fieldwork and pub]ishtzad
data, weightage and delivery ratio was assigned to each erosion intensity units. The composite
erosion intensity map was then superimposed on the drainage map with sub- watershed
boundaries to evolve CEIU for individual sub-watershed. L

* Each element of erosion intensity unit is assigned a weightage value. The cumulative weightage
values of the erosion intensity units represent approximately the relative comparative erosion
intensity within the watersheds. A basic factor of K=10 was used in determining the cumulative
weightage values. The value of 10 indicated an equilibrium condition between erosion apd
deposition. Any value of K (10+X) is suggestive of erosion intensity in an ascending order whereas
the value of K (10-X) is suggestive of deposition intensity in descending order.

» The delivery ratios were calculated for each composite erosion intensity unit. The delivery ration
suggests the percentage of eroded material that finally finds entry into the reservoir [or
river/stream. Total area of different erosion intensity classes (composite erosion intensity unit) in
each watershed was then calculated.

» The-delivery ratio is generally governed by the type of material, soil erosion, relief length ratio,
cover conditions, distance from the nearest stream, etc. However, in the present study the delivery
rations to the erosion intensity units were assigned upon their distance from the nearest stream
(being the most important factor responsible for delivery of the sediments) according to the
following scheme. The delivery ratio criteria adopted for the study is presented in Table 1.6.

Table 1.6 : Delwery Ratio (DR) Crlterla Adopted

1.0-2.0 km 0.90 r
2.1-5.0 km 0.80
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5.1-15.0km 0.70

15.1-30.0 km 0.50

1.9.2 Sediment Yield Index & Prioritization of Sub-Watersheds

The erosivity determinates are the climatic factors and soil and land attributes that have direct ar
reciprocal bearing on the units of the detached soil material. The relationship can be expressed as:

Soil erosivity = f {Climate, physiography, slope, soil parameters land use/land
cover, s0il management)

The Silt Yield Index (SY1) is defined as the Yield per unit area and SY! value for hydrologic unit is
obtained by taking the weightage arithmetic mean of the products of the weightage value and
delivery ratio over the enlire area of the hydrologic unit by using suitable empirical equation.
Prioritization of smaller hydrological units within the vast catchments is based on the SYI of the
smaller units. The boundary values of range of SYI values for different priority categories are
arrived at by studying the frequency distribution of SYI values and locating the suitable breaking
point. The watersheds/sub-watersheds are subsequently rated into various categories
corresponding to their respective SYl values.
The application of SY! model for prioritization of sub-watersheds in the catchment areas involves
the evaluation of:
¢ Climatic factors comprising total precipitation, its frequency and intensity
¢ Geomorphic factors comprising land forms, physiography, slope and drainage
characteristics
¢ Surface cover factors governing the flow hydraulics
c Management factors.
The data on climatic factors can be obtained for different [ocations in the catchment area from the
metearological stations whereas the field investigations are required for estimating the other
attributes,
The various steps involved in the apphcatlon of model are:
o Preparation of a framework of sub-watershed through systematic delineation
¢ Rapid reconnaissance surveys on 1:50,000 scale leading to the generation of 2 map
indicating erosion-intensity mapping units.
o Assignment of weightage values to various mapping units based on relative silt-yieid
potential.
o Computing Silt Yield Index for individual watersheds/sub watersheds.
o Grading of watersheds/sub-watersheds into very high, high medium, low and very low
priority categories.
The area of each of the mapping units is computed and silt yield indices of individual sub-
watersheds are calculated using the following equations:

Silt Yield index

SYI = {Ai x Wi x Di) x 100/Aw; wherel=1ton

EQMS GLOBAL PVT. LTD
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Where

Al = Area of ith {EIMU)

Wi = Weightage value of ith mapping unit
Di = Delivery ratio

n = No. of mapping units

Aw = Total area of sub-watershed

The SYI values for classification of various categories of erosion intensity rates were taken for the
present study as:

Priority Category SYI Values |
1 Very High >1300
2. High 1200-1299
3. Medium 1100-1199
4, Low 1000-1099
5. Very low <1000

The sediment Yield Index calculated for sub-watersheds.is presented in Table 1.7.

Table 1,7 : SYl and P

“Severe 17 | 357 0.8 | 2856
4E8DS (1) | Moderate 54 15 810 0.8 648 1075
Slight 361 13 4693 0.8 3754.4 Low
Total 436 0 4688
Severe 112 17 1904 0.8 15232 ’
5B2B6 (I} | Moderate 95 15 1425 0.8 1140 1165
Slight 201 13 2613 0.8 |2090.4 Mediumi
Total 408 0 4753.6 !
Severe 106 17 1802 0.8 1441.6 i
5B2B6[2) | Moderate | 119 15 1785 0.8 | 1428 1910 ﬂ
Slight 86 13 1118 0.8 894.4 High
Total 3.11 0 3764

|
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1,10 CATCHMENT AREA TREATMENT PLAN

It is known that there are mainly five categories of Land uses for which a proper treatment plan should
be developed. First is the Agricultural Land as this activity can never be eliminated, because the faulty
practice results in heavy loss of fertile soil. Second, being open forest land for obvious conservation
reasons. Third is scrub or degraded land, which contributes heavily to the silt load and possibilities exist
to bring this area under pastures and other plantation to meet the local demand of fuel and fodder and
thus decreasing the biotic pressure on the forests and leading to environment friendly approach of
sustainable development. The fourth and most important category is Barren land because with
practically no vegetal cover, the area produces huge amount of silt load. The fifth is dense forest land
where in & few places soil conservation measures are required, For treatment of catchment area, the
areas that require treatment have been delineated from the Composite Erosion Intensity Unit Map.
The sum of weightages was reclassified as per the Table 1.8 below to further subdivide the area as per
the erosion intensity classes. The weightages for Land use, Slope & Soil were summed to get the
Erosion Intensity Classes.

T Very severe (E5)
Severe {E4) | 9to 11
Moderate (E3) 6to8
Low (E2) 4t05
Negligible (E1) Oto3

Considering the topographic factors, soil type, climate, land-use/land-cover in the catchment area
following engineering and biological measures have been proposed to be undertaken with the aim to
check the soil erosion, prevent/check siltation of reservoir and to maintain its storage capacity in the
long run.

The Erosion Intensity Map of the free draining catchment has been generated on the basis of SYI data
and is presented in Figure 1.7 and the staftistics are presented in Table 1.9.

Table 1.9: Area (ha) Under Dtﬂ’erent Erosnon lntensity Categones _

021 - 0.54 3.61 0.04 4.40

AE8DS (1)

0
5B2B6 (1) 0 112 095 | 201 0.05 413
5B2B6(2) 0 1.06 1.19 086 ' 0.08 3.19
Total 0 2.38 2.68 6.48 0,17 11.72
EQMS GLOBAL PVT. LTD Page | 14
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Figure 1.7 : Erosion Intensity Map of Catchment Area
1.11 TREATMENT QF INDIVIDUAL SUB-WATERSHED
Areas falling under very severe and severe erosion would be taken up for conservation treatment
measures such as biological and engineering measures under CAT Plan. In the present case, an area of
20 ha has been proposed to be treated by plantation under the CAT plan. Besides this engineefing
measures will be undertaken.
1.11.1 Normal Afforestation

in critically degraded areas, plantation of locally useful diverse and indigenous plant species such as
timber plantation species, fodder species, fuel wood species, grasses, shrubs and legumes, medidinal
and aromatic plants would be undertaken. The forestation will include rising of muiti-tier mixed
vegetation of suitable local species in the steep and sensitive catchment areas of rivers/streams With
the objective of keeping such areas under permanent vegetative cover. Furthermore, degraded ar;as
would also be brought under vegetation cover. Suitable trees of economic value to local people ?hall

]
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be raised in the degraded forest areas near to villages with the objective of supplementing income of
the villagers.

Effective fencing would alse be provided for protection of sablings. Before any new area is taken up,
eradication of weeds and unpalatable grass species is important. There are a few locations within
forest in the catchment area where the crown density is poor and plantation can be done to increase
the patch density of crop. In such areas, plantation of 1100 seedlings per hectare is likely to create
dense forest.

1.11.2Civil Structures

» Gully Control-Check Dams

Guliies are mainly formed because’ physiographic, soil type, and heavy biotic interference in an area.
Different types of check dams would be required for different conditions comprising of different

— materials depending upon the site conditions and the easy availability of material {stones) at local level
and transport accessibility. Generally, brush wood check dams are recommended to control the
erosion in the first order basin/streams in upper reaches and dry random stone masonry check dam
shall be provided in the lower reaches where discharge is higher. in such stream where discharge and
velocity of flow are still higher gabion structure shall be provided. Lower down the sub-watershed, i.e,,
in the third order drainage silt retention dams in the form of gabion structure shall be provided.

» Stream bank Protection

Stream bank erosion is caused by variety of reasons such as destruction of vegetative cover, mass
movement on unstable bank slopes, undermining of top portion of lower bank by turbulent flow and
sliding of slopes when saturated with water. The Stream Bank Protection would include wire crate
boulder spurs in two to three tiers depending upon the high flood level of the streams.

1.12 COST UNDER BICLOGICAL MEASURES

Out of the total stock to be planted under normal afforestation, 20% species shall be tree species
having medicinal values and 10% of fruit bearing wild species useful to wildlife shall also be planted.
The cost analysis per hectare of afforestation with 1111 plants/ha is based as per Model Rate Structure
for raising with cost of fencing inclusive of maintenance for ten years with 5% annual escalation.
Considering that the work of raising normal plantation shall commence from year 2024-25, the rate to
be adopted for plantation shall be Rs 8.45 lakh/ha in accordance with the Ready Reckoner sanctioned
by PCCF(HOEF), M.S. Nagpur letter dated Desk-17/ca/Nodal Cell/CR-40/152/2019-20, Dated 4.10.2019.

S

Plantation under normal afforestation component shall be carried out in catchment area. Plantations
will be maintained for ten years. The cost of works under normal afforestation component for 20 ha
area@ Rs 8.45lakh/ha has been assessed as Rs. 169 lakhs (Table110)

Tahle 1 10: Cost Estlmate for Normal Afforestat:on

1
{ 4E8DS (1)
|
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1.13

Cz 2
= JSW Energy PSP Tivo Linitted
Sy Project- BHAVALI PUMPED STORAGE PROJECT {5 X 250 + 2 X 125 MW} in

Nashik &Thane Districts, Maharashtra

Catchment Area Treatment Plan

5B2B6 (1) 10 8.45 84.50
5B2B6(2) 5 8.45 42.25
Total 20 . ] 169.00

ENGINEERING WORKS (SOIL & WATER CONSERVATION MEASURES)

Hard (Engineering) structures are to be constructed as landslide control and stream bank stabilization
over visually active slides and eroded banks of the main nala and its tributaries falling under “Severe{’
and “Very Severe” erosion intensity areas to control the sediment flow and further degradation of the

catchment areas. Since these measures are to be carried out by construciion of individual structure

&

such as wire crate spurs and dry random stone masonry walls/check dams and contour bunding in step
slopes etc. on-site specific basis. The cost of each of such structure has been analyzed on the basis of
average dimensions adopted. The analysis of rates of such structures is presented in Table 1.12. !

orks
Uit

Dam
Excavation in foundation in all kinds of soil ifc
(a) boulders in 5.60 m x 1.80 m x 0.50 m = 5.04 5.04 Cum 116 584,64
cubic meter _ |
{b) Loading and unloading of rubble stone 3
|-Step 5x1.5x1.25 =8.38
Il -Step 7x1.0x0.75 =5.25 23.52 Cum 297.38 6994.i14
( Wing Walls 2x3.75x0.6x1.5=6.75
Total 21.38 x1.1= 23.52
Carriage of boulder by road from guarry site
(d) to 30 km beyond initial lead up to 1 km 23.52 cum 528.30 12425162
(146.40+10.4%25) x1.3 .
Carriage of boulder by manually {head load)
©) | total lead up to 150 my@153.8x:l‘./.3 23.52 Cum 199.94 470459 B
Labour charges for dry stone masonry with '
() outer face stone dressed i/c lead upto 1 km 23.52 Cum 917.80 2158667
and all lifts @706x1.3/cum ‘
Total 46293.66 |
Add 2% Contingencies 925.87
Grand Total Rs. 47219.53
Say Rs. 47000.00
2. Wire Crate Check Dam

Excavation in foundation in all kinds of soil i/c

(a) boulders in 6.60 m x 2.30 m x 0.50 m = 7.59 7.59 Cum 116 880.44
cubic meter
(b) Loading and unloading of rubble stone 35.24 cum 297.38 10479.67
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ol JSW Energy PSP Two Limited
jSW Project- BHAVALI PUMPED STORAGE PROJECT (5 X 250 + 2 X 125 MW) in Wf'

Nashik &Thane Districts; Maharashtra

Catchment Area Treatment Plan

Foundation Step - 6.0 x 2.0 x 1.0 m = 12 cubic

meters
I- Step - 6.0 m x 1.9m x 1.0m = 11.40 cubic
meter
11- Step — 6.0 m x 1.8m x 0.8 m = 8.64 cubic
meter

Total requirement of boulder = 32.04 x 1.1 =
35.24 cubic meter

Carriage of boulder by road from quarry site
(c) to 30 km beyond initial lead up to 1 km 35.24 Cum 528.30 18617.29
{146.40+10.4x25) x1.3

Carriage of boulder by manually {head load)

(@ | iotal lead up to 150 m @153.8x1.3 35.24 Cum 199.94 7045.83
(e) Weaving of wire netting of Gl wire mesh size
15cmx15cm .
Foundation Step-2(6x2+6x1+2x1) = 40 m? )
. 3 .
|- Step-2(6x1.9+6x1+2x1) = 38.8 m? 113.2 M 0 338.60
II- Step- 2(6x1.8 + 6x0.8 + 2x0.8) = 34.4 m?
Total=113.2 m?*
) iarlélr;gs of boulder and hand packing in wire 35 24 Ve 778.70 27441.39
{g) Cost of Gl wire 2.25 Qti 10000 22500
Carriage of boulder by manually (head ioad)
. 120 450
(h} total lead up to 150 m 2:25 Qd
Total Rs. 87754.28
Add 3% Contingencies 2632.63
Grand Total Rs.. 90386.92 |
Say Rs. 90400
3 | Contour Bunding | 1] ha | 10000 |  10000.00

The Break-up of works in respect of civil structures for land slide and stream bank stabilization and
moisture retention operations with their costs is shown in Table 1.12,

Table 1.12 : Cost of Engnering Mieasures

T

| TPl pacta | il L= : : =2
4E8D5 (1) 10 470 4 3.60 8.30

5B2B6 (1) 30 14.10 8 7.20 21.30

5B2B6(2) 30 14.10 8 7.20 21.30

70 32.90 20 18.00 50.90

EQMS GLOBAL PVT. LTD Page | 18




—

1,14

1.14.1 Provision for Micro Plans

1.14.2

1.14.3

1.14.4

Petze 914
AS\W Energy PSP Two Limited

Project- BHAVALI PUMPED STORAGE PROJECT (5 X 250 + 2 X 125 MW) in
Nashik &Thane Districts, Maharashtra

Catchment Area Treatment Plah

COST OF OTHER COMPONENTS OF CAT PLAN

Apart from the forestry works and drainage line treatment in the catchment area there are othe
aspects of the CAT Plan to be addressed and their cost included in the overall cost estimate of the plap.
Provision for micro planning and documentation are some of the integral ingredients, which have to be
considered and included while formulating the CAT plans.

-

Based on the ground truth reality in each of the village forest department committee or society under
different sub-watersheds, comprehensive micro plan for execution of the work has to be prepared as

per norms. The micro plan for each beat shall be with due regards to the environmental functions and
productive potential of the forests and their carrying capacity. For this purpose, a provision of Rs. 2.60
lakh is being made. [

Provision for Proper Documentation

Emphasis should be laid on the publicity of the work proposed under the pian and work carried out on
annual basis so that transparency is maintained and proper documentation of the work is also carried
out for future reference and testing the efficacy of the work in due course of time. On this count a
provision of Rs. 1.00 lakh is proposed. The documentation would inter alia include implementatjon
report, progress reports, photography, videography ete.

Provision for Forest Protection

The need for rigorous watch and ward of the forest covered under the catchment area becomes more
imperative in view of propesed new plantation under the CAT plan and due to increased human
activity in the form of labour, who shall be engaged for forestry works. Thus, fire protection measures
including construction and maintenance of fire lines shall be carried out. For these a provision of|Rs,
11.50 lakh is being earmarked.

Provision for Monitoring and Evaluation

The success of implementation of a CAT Plan can be fathomed by increase in vegetal cover on| hill
slopes and the enhancement. Various engineering and biological measures have been aimed at treating

degraded and potential areas of severe to very severe soil erosion by increasing soil holding capa‘;city
and thus reducing sediment flow in the water. Therefore, for recording soil and silt data at regsfular
intervals one small laboratory/observatory shall be established at dam site, where the regular
discharges of the streams and silt samples shall be monitored daily for ten years by the préject
proponent.

A provision of Rs. 5.00 lakh is being made for monitoring and evaluation activities including the
i

expenditure likely to be incurred on conducting meetings / seminar /_workshops at the head quarter

and outside. This will include payments made to the non-official members of the monitclﬁring
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= JSW Enerpy PSP Two Limited

‘m Praject- BHAVALI PUMPED STORAGE PROJECT (5 X 250 + 2 X 125 MW} in
Nashik &Thane Districts, Maharashtra

Catchment Area Treatment Plan
Table 1,14 : Year wise Refjuirement Funds for Implementing CAT Plan

— —RrT T
[P VeSS~ SRR WV Su St P P WAV Y |

e e e

1 “ Habitat treatment works - J |
{a).- | Normal afforestation
i. Advance work 34.10 34.10 0.00 0.00 0.00 0.00 0.00 68.20
ii. Plantation 0.00 27.30 27.30 | 0.00 0.00 0.00 0.00 54.60
jiii. Maintenance 0.00 0.00 12.80 8.40 8.00 8.00 &.00 46.20
2 Soil and water conservation
measure
(a) DRSM check dam 0.00 11.75 11.75 5.40 0.00 0.00. 0.00 32.90
(b} Wire crate check dam 0.00 4.50 4.50 4.50 4,50 0.00 0.00 18.00
3 Other Component 0.00 0.00 0.00 | 0.00 | ‘0.00 | 0.00 0.00 0.00
(a) Micro plans 2.60' 0.00 0.00 0.00 0.00 0.00 0.00 2.60
(b) Documentation " 0.00 0.00 Q.20 0.20 0.20 0.20 0.20 1.00
{c) Forest protection 1.00 | 250 2.50 1.50 1.50 1.50 100 | 1150
(d) Monitoring and Evaluation 0.00 1.00 1.00 1.00 1.00 0.50 0.50 5.00
| {e} Environmental Services 0.00 2.50 | 2,50 1.50 1.50 1.50 0.50 10.00
| l Total 37.70 83.65 6255 | 27,50 | 1670 | 11.7C 10.20 250.00
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A

OFFICE OF THE PRINCIPAL CHIEY CONSERVATOR OF FORBSTS (HEAD OF
T ROREST FORCE). MAHARASHTRA STATE. NAGPUR

ADDITIONAL PRINCIPAL CHIEF CONSERVATOR OF FORESTS AND NODAL OFFICER

First Floor, ‘B* Wing, Van Bhavan, Civil Lines, Nagpur-440001.

Teln ;.Bf.-;ﬁ'—!SS_ﬁBlﬁ E-mail- :mosal@mehgiorest oo

Ne. Desk-17/Noddl/S1/PED- 153240/ Thane/ 3 &7 £2023-24
Nagpur — 440001, Date : 9.0 lBS_['Z_ng’

To,

The Additional Chief Secretary (Forests),

Revenue & Forest Department.,

Mantrtalaya, Mumbai-32
Sub - Proposal for diversion of 243.74 ha. (Shahapur division 181.43 ha. and West

Nashik Division 62.29 ha.) Forest land for Bhavali Pumped Storage Praject
(1500 MW) Village Kothale & Kalbhode in Tal. Shahapur, Dist. Thane &
Village Jamunde, Tal. Igatpuri, Dist. Nashik in the State of Maharashtra
(FP/MH/HYD/153240/2022)
1) The Chief Conservator of Forests (T), Thane letter No.Desk-10/FCA/A-
20/CR-80/24-25/QW-13/25-26, dated 05/05/2025.
2) This office letter No. Desk-17/Nodal/S1/P1D-1 53240/Thane/357/25-26,

dated 19/05/2025 ‘

Ret-

The Chief Conservator of Forests (T), Thane vide letter under reference No.1 has
submitted proposal to this office. Accordingly, this office vide letter under reference No.2 has
submitied aforesaid proposal to Government of Maharashtra. Therefore, the copy of the
Catchment Area Treatment Plan has approved by the Principal Chief Conservator of Forests
(Head of Forest Force) Maharashtra State on note sheet as per Chapter No.9.2 (vii) ‘of the

consolidated guidelines and Clarifications issued under Van (Sanrakshan Evam Samvardhan)

Adhiniyam, 1980. The copy of the same is enclosed herewith for needful action

Encl:- As above 3
l\m7
| Notesheet approvéad by the PCCF (HoFT) i % o? Y

{Naresh Zurmure)
s Adgl. Principal Chief Conscrvator of Forests
& Nodal Officer

Copy to the Chief Conservator of Forests (T), Thane for information.
Copy to the Deputy Conservator of Forests, Shahapur/Nashik for information.
Copy 1o the Authorized Signatory, JSW Energy PSP, Limited, Mumbai for information.




e iSW Energy PSP Two Limited } ,a‘&-“,r:
ﬁw Praject- BHAVAL! PUMPED STORAGE PROJECT (5 X 250 + 2 X 125 MW) in
Nashik &Thane Districts, Maharashtra
Catchment Avea Treatment Plan

Table 1.14 ; Year wise Requirement Funds for Implementing CAT Plan

1 Habitat treatment works
{a) Normal afforestation
i. Advance worl 34.10 34,10 0.0D 0.00 0.00 0.00 0.0e 68.20
ii. Plantation 0.00 2730 27.30 | 0.00 0.00 0.00 0.00 54.60
iii. Maintenance 0.00 0.00 12.80 | 9.40 8.00 8.00 8.00 45.20
3 Soil and water conservation
measure
h (a) DR5SM check dam 0.00 11.75 11.75 | 9.40 0.00 0.00 0,00 32.90
{b) Wire crate check dam 0.00 4,50 4.50 4.50 4,50 0.00 Q.00 18.00
3 Other Componeant 0.00 0.00 Q.00 0.00 Q.00 0.00 0.00 0.00
‘ (a) Micro plans 2.60 0,00 0.00 0.00 0.00 0.00 0.00 2.60
| (b) Deocumentation 0.00 0.00 0,20 0.20 0.20 0.20 0.20 1.00
| (c) | Forest protection 1.00 2.50 250 | 150 | 150 | 1.50 1.00 11.50
(&) Monitaring and Evaluation 0.00 1.00 1.00 1.00 1.00 | 050 0.50 5.00
' (e} Environmental Services 0.00 2.50 2.50 1.50 150 | 1.50 0.50 10.00
Total 37.78 83.65 62,55 ; 27.50 | 16.70 | 11.70 10.20 250.00
FekckokkkdkRkR
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Report on

Study on assessment and mitigation of impact of blasting
operations on flora and fauna, nearby man-made
structures and the environment during construction of

JSW Bhavali Pumped Power Storage Project, Nashik
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Study on Assessment and Mitigation of Impact of Blasting
Operations on Flora and Fauna, Nearby Man-Made Structures
and the Environment during Construction of JSW Bhavali
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Executive Summary

M/s JSW Energy PSP Two Ltd. is developing Bhavali Pumped Storage Project (BPSP)
with an instalied capacity of 1500MW/11670 MWH. The project is located in Igatpuri
taluka of Nashik district of Maharashtra state. The project comprises of development
of upper & lower reservoirs with a gross storage capacity of 0.436 TMC & 0.468 TMC
respectively, out of which upper reservoir to be constructed on the hilltop with
maximum dam height of 48.57 m to create the desired storage capacity while the lower
reservoir will have maximum dam height of 48.15 m constructed in a natural depression
downhill. As per a rough estimate approximately 30.0 lakh cum of hard rock excavation
will be carried out using controlled blasting technique during construction of the
Bhavali PSP.

ISW Energy PSP Two Limited requested to CSIR-Central Institute of Mining and Fuel
Research for technical support and guidance for carrying out control blast design
operation during construction of Bhavali PSP with special emphasis to prevent any
adverse impact of blasting operation to flora and fauna of Kalsubai Harishchandragad
Wildlife Sanctuary. Team of Scientists and staff members conducted a preliminary field
investigation to assess the possible impact of blasting operation and evaluate the
required mitigation measures.

Construction planning details of Bhavali PSP revealed that the actual operating
distance of the quarry boundary from ESZ is 253 m, although, the minimum distance of
FRL boundary of upper reservoir is 12.5 m from ESZ at Saddle dam point (fig. 6 of the
report). Similarly housing structures of Jamunde village is also approx.. 250 m from the
nearest blasting points. As per prevailing standard, the safe permissible limit of 5 mm/s
peak particle velocity for all the structure may be considered as safe permissible limit,

CSIR-CIMFR Team made field investigations, reviewed the available safe limit of blast
induced ground vibration, air overpressure, Noise, Dusts generation etc. Optimised
controlled blast design pattern have been evolved considering the propagation
characteristics of vibration and air overpressure in the prevailing rock mass condition.
A comprehensive plan to implement various measures for controlling adverse impact
of the blasting operation have been suggested.

Recommended measures include, use of advanced explosive and initiating system such
as shock tube initiation system, emuision explosive, varying blast hole dia., and blast
design parameters considering the proximity of the ESZ, dust and flyrock control
measures, use of blasting mats to suppress noise etc.

il
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Reporton

STUDY ON ASSESSMENT AND MITIGATION OF IMPACT OF BLASTING
OPERATIONS ON FLORA AND FAUNA, NEARBY MAN-MADE STRUCTURES
AND THE ENVIRONMENT DURING CONSTRUCTION OF JSW BHAVALI PUMPED
POWER STORAGE PROJECT, NASHIK

1.0 INTRODUCTION

Pumped Storage Projects (PSPs) are crucial in India's energy ecosystem for balancing
supply and demand, ensuring grid stability, and integrating renewable energy
sources. They function as a reliable energy storage technology, storing power during
periods of low demand and releasing it when needed, particularly during peak
hours. PSPs also help smooth out fluctuations in renewable energy generation from
sources like wind and solar, preventing grid instability. The Pump storage offers
multiple benefits to a power system. In addition to providing energy storage, pumped
storage can provide power immediately and can be rapidly adjusted to respond to
changes in energy demands. Multiple PSP project are under construction in the

country.

M/s JSW Energy PSP Two Ltd is developing Bhavali Pumped Storage Project (BPSP)
with an installed capacity of 1500MW/11670 MWH. The importance for Bhavali PSP,
indicative installed capacity 1500 MW, in Nashik and Thane district, Maharashtra, has

therefore been considered in context of the focus of State Government to increase the

share of renewable energy which is available in plenty within the state in general and |

in the country as whole.

The Project comprises of development of upper & lower reservoirs with a gross storage

capacity of 0.436 TMC & 0.468 TMC respectively, out of which upper reservoir to be

constructed on the hilltop with maximum dam height of 49.57 m to create the desired

Storage capacity while the lower reservoir will have maximum height of 48.15 m




N %\'-3%

constructed in a natural depression downhill. Other project components are
Geomembrane Faced Rockfill Dam, & Concrete Spillway, Upper Intake, Penstock,

Powerhouse and GIS, Tailrace Tunnel TRT Intake/Lower Intake etc.

As per a rough estimate approximately 64.0 lakh cum of hard rock excavation will be

carried out using controlled blasting technique during construction of the Bhavali PSP.

Uncontrolled blasting operation gives rise to problem of ground vibration, noise,
flyrock and air over pressure and dust related problem leading to damage to the
surrounding environment and structures. All these adverse impact can be reduced to
safe tolerance limit by optimising the controlled blast design parameters, use of

suitable advance technology and modern scientific methodologies.

Considering the availability of expertise in development and application of various
controlled blasting techniques in various similar infrastructure projects with the
institute, M/s JSW vide P.0. Letter No. CORP-PSP2/2025-26/1483000148 dated
16.05.2025, requested CSIR-Central Institute of Mining and Fuel Research for carrying
out a scientific study initially to assess impact of blasting on surrounding environment
and propose mitigation techniques of adverse impact, if any. JSW also requested CSIR-
CIMFR to provide technical supportin supervision controlled blasting operation during
construction of project by deputing scientist and technical staff at site on continuous

basis.

This report is an interim report incorporating details of preliminary assessment of
impact of blasting operations on nearby environment and structures. It also contains
suggestions on techniques and mitigation measures to minimise the impact of blasting
operation. During course of the study, emphasis is given to the possible adverse impact

to flora and fauna of Kalsubai Harischandragarh Wildlife Sanctuary.




2.0 PROJECT DETAILS

The Geographical co-ordinates of the proposed Pumped Storage Project component of
upper reservoir located near to Jamunde Village in Igatpuri Taluk of Nashik district
with latitude 19°36'31.69"N, and Longitude 73°35'45.06"N and that of lower reservoir at
Kalbhonde villaée in Shahpur Taluk of Thane district with latitude 19°34'56.38"N and
longitude 73°35'10.00"E.

Lay out of the project in plan and L-Section is presented in Fig 1 and Fig. 2 respectively.
The project envisages creation of an upper reservoir (gross storage: 12.35 MCM & live
storage:11.08 MCM) by constructing 962.47 m long dam comprising of 822.47 m long
Geomembrane faced rockfill dam (GRFD) with maximum height of 48.64 m from
foundation, 60 m long and 61 m height ungated spillway with 4 bays of 12.5 m each; 4
blocks of 20 m length each non-overflow section of maximum height of 49.57 m from
foundation, two each on either side of spillway. 80 m long saddle dam (maximum
height 10 m from foundation) to reduce backwater to enter ES? area. The lower
reservoir (gross storage:13.26 MCM: live storage: 11.71 MCM) shall be created by
constructing concrete gravity dam 365.5 m long at top with maximum height of 48.15
m from foundation and 104 m long, 74 m high (from foundation) ungated spillway with
8 bays of 10.5 m each. Diffuser type Intake structure with 3 intakes (25.5m x 10.5 m) of
42.44 m length shall be provided,

The water conductor system shall comprise of 67.96 m long three intake tunnels of 7m
diameter each with design discharge of 131.74 cumec each. 52 m diameter, followed
steel lined pressure shaft 3 nos. of independent, 5.2 m diameter with length varying
from 1568.09 m to 1594.89 m, six 3.8 m diameter branch pressure shaft after first
bifurcation of design discharge 65.96 cumec each; two 2.9 m diameter 46.83 m long
steel lined branch pressure shaft after second bifurcation of design discharge 32.98

cumec each.
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Fig. 1. Lay of Bhavali PSP Project, Igatpun




Fig. 2: L- Section Layout of Bhavali PSP Project, Igatpuri
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Figure 3: Photograph showing Bhavali PSP Project site location in a google map




Underground powerhouse (167 m x 22 m x 52.9 m) housed with 7 No’s. Francis vertical shaft
reversible pump-turbine (5 X 250 MW & 2 X 125 MW) discharging into circular draft tube 5.20 m
and 4.0 m diameter for large and small unit; two four meter diameter concrete lined branch tail
race tunnel for 32.98 cumec discharge after 3« bifurcation; six 5.2 meter diameter concrete
lined branch tail race tunnel for 65.78 cumec discharge after 4 bifurcation; followed by three
7 m diameter main tail race tunnel with length varying from 621.17 m to 646.57 m, each
discharging 131.74 cumec, 105 m long trapezoidal tail race pool followed by 560 m long

trapezoidal tail race channel.

The project will generate 1500 MW by utilizing a design discharge of 394.84 cumecs that
includes, 65.78 cumec with rated head of 425.23 m (for larger unit of 250 MW) and 32.98 cumec
with rated head of 424.03 m (for smaller unit of 125 MW) for 7.78 hr. The PSP will utilize approx..
1600 MW to pump 0.391 TMC of water to the upper reservoir in 8.79 hours. Annual energy
generation by Bhavali PSP in turbine mode is 4044.06 MU whereas annual energy consumed in

pump mode is 5120.53 MU.
3.0 GEOLOGICAL SET-UP OF THE PROJECT

Geological set-up of the project site play important role in controlled blasting operations and
it governs propagation characteristics of the blast induced ground vibration and air
overpressure, Therefore investigation of geological set-up and review of the geotechnical data

of the project site was also carried out.
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Figure 4: Photographs of field visit of CSIR-CIMFR team to Bhavali Project site
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The proposed PSP site is located on the western margin of Western Ghats of Indian
Peninsula, which are occupied by thick pile of Thoilitic Basalt flows, which are
stratigraphically termed as ‘Deccan Traps'. The Deccan Traps cover a large area of
52000 sg.km covering a major part of Maharashtra, parts of Gujarat, Madhya Pradesh
and small parts of coastal Andhra Pradesh. The basalt rock prevailing in the project
area make it as hard rock terrain. It is strong rock covering all the component locations
such as upper and lower reservoir areas, water conductor system, powerhouse complex

and entire length of Tailrace tunnel/channel area.

As per the regional geological setup at and around the project area, the areais occupied
by strong basalt rocks/Deccan trap. The rock types, as per this map, mainly belong to
the Lower Ratangarh formation which prevails in the upper reservoir/dam, part of the
WCS, and powerhouse complex area. In the case of the TRT, the Lower dam/reservoir
area, the basalt rocks belong to the Salher formation. Both formations come under the
Sahyadri group within the Deccan Trap Super group, belonging to the Cretaceous to
Paleocene age. The basalt rock exposed in the project area has been observed to show
thick flows and is massive and strong in nature. Amygdaloidal basalt is also observed
in the Upper dam area. Weak lithological strata like red bole/green bole beds, which
are observed at places in Deccan basalt rocks, are not found in the project area. No
such weak layers are encountered in any of the drili holes completed in the project
area, right from the upper reservoir, water conductor system, powerhouse complex,

TRT/TRC, and lower dam site.

The general trend of the flow direction of basaltic rock in the area, mainly in the upper
reservoir area, is observed to be in SE, SW, and NW directions, dipping at 8° to 38°
degree at places. Besides flow joints, there are 3-4 sets of joints spaced and are
moderately to widely spaced. Rocks are generally strong to very strong, fresh at depth,

with slight to moderate weathering effect near the ground surface.
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Review of the investigation reports reveals that all the sites of major components of
the project are geologically mapped and explored by geophysical survey and number
of drill holes. The exploration results confirm the availability of strong basalt rock at

both the dam foundations and also along the underground media of tunnels, shafts,

caverns etc.

The typical soil type of the area is the medium black cotton variety. There are, however,
variations in the type of scil and several different varieties of soils, i.e., greyish black,
brownish black, and reddish black soils are also observed. The major geomorphic
landforms demarcated are scarp slopes, hills and ridges, dyke ridges, and pedimented
plains, The eastern boundaries of both Bhatsa and Kalu basins are marked by steep
scarps, while the central and western parts of both basins are marked by gently

undulating topography interspersed with hills and ridges.

Geophysical survey using Seismic refraction method and MASW (Multi channel
Analysis of Surface wave) have been carried out covering all the major components of
Bhavali PSP. The broad findings are given as under. Generally, the S-waves are found
to be in the range of 91-110 m/s near ground surface for unconsolidated deposits to
750m/s for the weathered/fragmented rock. Below this zong, increased Swave velocity
greater than 2000m/s represents sound quality basement rock which are seen in all

the profiles.

Comprehensive investigation through 23 boreholes have been carried out covering

entire project components. Investigation report of bore hole survey show a good

correlation with the Geophysical survey findings. In general, it is noted that the drill

hole data corroborate these geophysical survey findings. The unconsolidated soil or

overburden deposits, as described in the preceding paragraphs, also range from less

than a meter to a couple of meters. Even the fracture zones or moderately weathered .

zones, with RQD values less than 50%, are generally confined to depths of 5-7 meters




or a maximum of up to 10 meters from the ground level. Beyond this depth, generally,

fresh, strong, and massive basalt rocks are recovered even in deeper holes.

4,0 STANDARDS ON SAFE LIMIT OF GROUND VIBRATION AND AIR
OVERPRESSURE/NOISE

4,1 Ground Vibration

Ground vibration is an important and integral aspect of any blasting process.
Damage to the surface or underground structures has been widely correlated with
peak particle velocity (PPV) of ground vibrations induced by blasting. In the
present study, review of blast vibration monitoring data from different tunnel
construction sites with similar geological set-up have been carried out and
attenuation characteristics of vibrations in tunnels have been evolved to compute

near field vibration level.

When an explosive is detonated inside a blast hole explosive energy is rapidly
released in the form of chemical energy in short span of time generating
tremendous pressure and temperature. High temperature and pressure
environment causes surrounding rock material melt, flow, crush and fracture.
After certain distance away from the bore hole, these inelastic process stops and
the elastic processes begin to occur. Decay of the energy is very rapid and only
apportion of the explosive/ chemical energy is transformed into elastic form. The
elastic disturbance propagates away in the form of seismic waves which is aiso

termed as vibration generation zone.

Attenuation of the shock wave energy is very fast due to utilization of this energy
in crushing and fracturing. Beyond fracture zone, the energy propagates as
seismic wave elastically which is termed as ground vibration, Intensity of the
ground vibration is governed by the blasting parameters and characteristics of
the propagating medium. Generation of blast induced ground vibrations is shown

in Fig 2.28 in the form of flow-chart. It may be noted that the explosive energy
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inside a holes instantaneously converts in to shock and gas energy forms. The
shock component causes cracks in the rock mass through high intensity of the
strain pulse and stress. The cracks formed by the shock energy are further
widened by the gas component of the explosive energy. After fragmentation, the
energy is utilized in displacement of the rock. Unutilised explosive energy travels
in the surrounding rock mass in the form of seismic waves which are termed as

blast induced ground vibrations.

[ Explosive detonation in blast hole ]
[ Detonation pressure ] Bore hole pressure
Gas wave
[ Shock wave q

!
[ strain Puse ] [ e }

y

l Stress [ Rock deformation ]

il v
{ Rock Deformation ] Extension of cracks & throw
L Ground vibration l

Fig. 5: Generation of Ground Vibrations due to Blasting :

|
Most of the researchers, while formulating prediction model for blast vibration, 1

correlated the amplitude of vibration with quantity of explosive used in a blast \
round and distance of monitoring location {Blair and Duvall, 1954: Duvall and .

Petkof, 1959). They concluded that any linear dimension of charge should be
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scaled to the cube-root scaled distance due to spherical symmetry. However, in
case of long cylindrical explosive charges, the linear dimension will be scaled with

square-root of maximum charge per delay.

Review of different prediction models reveal that most of the empirical models
provide relations among blast induced ground vibrations (peak particle velocity,
Vope in mm/s), distance of monitoring point to source (R, m) and maximum
explosive charge per delay (W). United States Bureau of Mines (USBM) conducted
extensive study on prediction of blast induced vibrations and structural damage.
Daemen, (1983) and researchers of USBM (Duvail and Fogelson,1962; Duvall et al.,
1063; Siskind et al,,1980) concluded that any linear dimension should be scaled to

square root of the explosive charge as shown in Eq. 1.

Vopw = K (ﬁ)_ﬁ (Bq. 1)

Qver the years, numerous vibration criteria and standards have been suggested by
researchers, organizations, and governmental agencies. Much of this work originated
from the mining industry, where vibration from blasting is a critical issue. Different
countries have set their own standard on the basis of experimental investigation in the
mining industry. As per the present Indian Standards, as mentioned in DGMS (Tech)
(S&T) Circular No. 7 dated 29t August, 1997 depending on the type of structures and
dominant excitation, the Peak Particle Velocity (PPV) on the ground adjacent to the

structure shall not exceed the values given below in the Table 1.

As given in Table 1, DGMS criterion being followed in whole of the country is frequency
based damage criterion. The standard specifies that damage potential of the PPV will
primarily depend on the frequency of vibration. As the frequency increases, the damage
potential of the vibration reduces and hence the safe permissible PPV also goes on

increasing. The frequency of the vibration depends on local geological conditions. A
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hard massive rock will have higher frequency and a soft jointed rock will have lower
frequency. Higher the geological disturbances, less will be the frequency of vibration
and therefore safe permissible PPV will also be lesser. Table 7 also reveals that the type
of housing structures will decide the maximum safe PPV it can sustain. A domestic

house of Kachha brick and cement/ mud-clay can sustain less value of PPV whereas an

industrial building with RCC frame will sustain higher level of PPV without incurring

any damages

Table 1: Permissible Peak Particle Velocity (PPV) in mm/sec as per DGMS (India)

Standard
BDominant Frequency, Hz
Type of Structures <8 Hz 8-25 Hz >25 Hz
(A) Buildings/structures not belonging to the owner

i, Domestic h_ouses /structure 5 10 15

(Kuchha brick and cement)
i, Industrial buildings (RCC and 10 50 o5 |

framed structures)
. . . - . ﬂ
ii. Objects of historical importance 5 5 10

and sensitive structures

(B) Building belonging to owner with limited span of life

1. Domestic houses /structures
(Kuchhabrick and cement) 10 15 25

ii. Industrial buildings (RCC and 10 25 50
framed structures) °

!
In DGMS standard as mentioned above in Table 1, special provision has been given to |

the owner of the structure close to the blasting activities. Limit of safe vibration for
residential houses not owned by the project authorities are more restrictive than the |
one owned by the project authorities on account of temporariness of the structures. '

However, irrespective of ownership and type of construction material, historical |

objects have been given special emphasis and the safe limit of PPV has been most ll

restricted.
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4.2 Air overpressure

When a blast is fired, it is frequently accompanied by a loud noise called air blast. Air
blast is an atmospheric pressure wave consisting of high-frequency sound that is
audible and low frequency sound that is sub-audible and cannot be heard. Either one
or both of the sound waves can cause damage if the sound pressure is high enough.
Air blast, generally is an annoyance problem, does not cause damage but may result
in confrontation between the operator and those effected (Konya and Walter, 1890).
Air blast is measured in decibels (dB) or in pounds per square inch (psi). Because of
the wide range of over pressure, the decibel is usually used. The decibel is defined in

terms of the overpressure, by the equation

AQP (dB) = 20 LOG (P/P.) (Eg. 2)
Where,

dB  =sound level in decibels,

P = gverpressure in psi,

Po = overpressure of the lowest sound that can be heard, and

Po = 3*10° psi

Review of various standards reveals that at sound pressure levels below 130dB there
will be audible rattle, mainly from windows and doors and from objects standing on
shelves. With increasing amplitude, window panes begin to break at about 152dB. Most
windows in an area would break at amplitude of 172dB, and structure damage would

occur at 182dB or over (Siskind et al. 1980b., Anon, 1998., Konya et al. 1990).

For construction and quarry blasting specification, there has been long history of using
140 dB as an overpressure limitation. Recently it has become more common to make
use of more restrictive limitation that were developed for surface mining operation and
to apply them to all forms of blasting. For large scale surface mining operations, air

overpressure can be characterized by lower frequency. For such large scale operation,
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a common overpressure limit of 134 dB is recommended by United States Bureau of

Mines (USBM) RI8485 (Siskind et al, 1980) as given below in Table 2.

Table 2: Typical Air overpressure criterion

. 180dB - Somé ;trdctural Da;wha&g?e [
171dB General window breakages
140 dB Occasional Window breakage
134 dB US Bureau of mines recommendations for large
scale surface mine blasting.

DGMS Circular suggests S0dB as the threshold for continuous occupational exposure
upto 8 hours duration. However, there is no Circular from DGMS or Indian Bureau of
Mines (IBM) regarding permissible safe level for air overpressure produced due to
blasting. The permissible levels of air overpressure recommended by Siskind et. al,

1980(b) (Table 3) is most comprehensively used and hence sameis adoptedin this case

also.
Table 3: Permissible level of Air overpressure {Siskind et, al, 1980(b)) |
0.1 Hz high pass time 134 ;
2.0 Hz high pass time 133 Il
6.0 Hz high pass time 129 |
C-slow weighing scale (Event less than 2 sec duration 105

The following suggestions are made to control air over pressure:
|

1. Adeeper charge or a better-confined charge produces a low pressure puise. !
1

2. Detonating cord used to interconnect down line for initiating detonation in the

explosive in drill holes produces more sound pressure. The sharp air shock wave

15
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from the detonating cord is a major cause of disturbance and is annoying to the

neighbors. Hence, detonating cord is to be avoided except in remote locations.

3. As each detonating hole will produce its own fingerprint in the air pressure, it is
recommended to connect holes in row and holes are to be fired sequentially in
such a way that the initiation sequence is moving away from the sensitive object,
thereby minimizing the risk for building up more severe blast waves propagating

in a direction toward the sensitive object.

4. Avoid heavy charges too close to the ground surface where they may blowout, or
“crater", Such charges may also generate flyrock. Having charges too close to the
ground surface is a condition comparable to having charges, which are too far

apart for the depth of stemming. The closest relief is upward.

5. Avoid heavy charges too close to an open face where they may also blowout, as
above. These charges may also generate flyrock. The action is similar to the above,
but may take place horizontally to an open face rather than vertically to the

ground surface.

6. It is helpful to avoid placing charges in open seams, clay filled seams, highly
fractured zones or other weaknesses, where they may allow explosive gases to be

vented.
7. Use a depth of stemming which is sufficient to prevent flyrock and blowout.

8. Less stemming will be required if interlocking in the material is of good guality. If
possible, avoid the use of fine stemming or light weight stemming which can't be

compacted.

9. Higher pressures may be generated by large guantities of exposed detonating
materials, such as detonating cord, surface delays and portions of down lines. If
the air blast overpressures is too high, it may be necessary to cover these

products with sand or similar material.

10. Although it is not directly related to increased overpressures, another factor of
16




interest is the time related 1o the occupancy of the area and residential activities.
Certain times may be unfavorable for the residents of a given area, such as night,
evening, early morning, or times when most of the people in the area are home

and conditions are relatively quiet.

4.3 FLYROCK

The rock fragments ejected from the blast called "flyrock™ is a serious hazard of blasting |
operations, particularly when the blast is conducted in the vicinity of village and
structures of ecologically sensitive zone(ESZ). The factors which influence the flyrock [
distance include:

. Height of stemming column in the blast holes and type/quality of stemming ,‘
material |

. Irregular shape of free face/top of the bench

. Excessive large burden or blasting without free face

) Muffling of the blast area and the muffling material type.

. Scattering and overlapping of delay timings of the delay detonators/relays.

° Presence of water in blastholes !

|
The first four parameters can be controlled by properly designing the blasting pattern

4 |
whereas the last two parameters are not easily controllable. The risk from flyrock can

can be further eliminated using muffle blasting and same is recommended for the

be minimised to a great extent by proper design and execution of the design. FLyrock

blasting operation near ESZ at Bhavali PSP site. |

4.4 Noise .

Blasting operations in ecologically sensitive zones can cause significant
noise pollution, leading to various negative impacts on wildlife, vegetation,
and human health. The resulting noise can disrupt habitats, affect
communication and reproductive behavior of animals, and potentially,

damage structures and ecosystems. As per prevailing regulation as specified in
17




guidelines of ministry of Environment & forests, The Noise Pollution (Regulation and
Control) Rules, 2000; (As amended till 10/08/2017 vide S.0. 2555(E)), the safe

permissible limit for different types zones are as given below.

Table 4: Safe limit of Noise for various zones as per The Noise Pollution (Regulation
and Control) Rules, 2000

Area Code Category of Limits in dB(A)

Area/Zone

Day Time Night Time
(6.00 am to 10 pm) (10.00pm-6.00am)

A Industrial area 75 70
B Commercial area 65 55
C Residential area 55 45
D Silence Zone 50 40

During optimisation of controlled blasting techniques, efforts will be made to optimise
blast design parameters in a as way that the noise produced at source is minimum.,
Further, the explosive and initiating devices used will be of highest quality which
produces less sound such as NONEL and Shock tube initiation system. Further, all
blasting operation will be taken as muffle blasting so that noise is further reduced and

it remains well within the specified limit.

Other measures to be implemented during blasting operation includes measures such
as using quieter explosives, optimizing blast designs, and using noise barriers. Limiting
blasting activities to specific times of day or year to minimize disruption to wildlife and
sensitive ecosystems is also effective way to reduce adverse impact of noise. Similarly
establishing buffer zones around sensitive areas to reduce the impact of blasting on

ecologically sensitive zones.

Monitoring noise levels during blasting operations will be carried out by CSIR-CIMFR
Team to ensure compliance with regulations and to assess the impact on the

surrounding environment

18




4.5 Dust Generated from the Blasting Operations

Drilling and blasting are processes of detaching rock material from the parent rock.
Dust causes environmental, health, safety and operational problems affecting workers
and surrounding environment. The distance from the drill and blast site determines the
dust concentration produced. Different types of dust particle size are produced from
drilling and blasting. These include >PM10, PM10, PM2.5, Total Suspended Particles and

deposited dust.

Wet blasting technigue is recommended for the dust control. This technique involves
mixing water with the abrasive material in the blasting nozzle. This creates a slurry that

captures dust particles at their source and prevents them from becoming airborne.

Installing ventilation systems can help to remove dust particles from the air and
prevent them from accumulating in the workspace. Creating barriers or enclosing the !
blasting area can help to contain dust and prevent it from spreading to other areas. j
Implementing restricted zones around blasting operations can help to protect nearby
workers and prevent dust from contaminating other areas. Providing workers with |
proper respiratory equipment, such as respirators, can help protect them from inhaling ‘F

dust particles. |

5.0 IMPACT ASSESSMENT OF BLASTING OPERATION ON WILD LIFE, MAN MADE/
STRUCTURES AND ENVIRONMENT |

Blasting shall have adverse impact on fauna using the area contiguous with the’
surrounding habitation area as habitat. Construction and operation activities generate

e
noise and artificial light, which can disturb wildlife. Nocturnal animals may be‘

|

Q

particularly affected by light pollution, altering their behavior and disrupting natur
processes. The noise generation has an adverse impact on terrestrial fauna an

avifauna.

(D\..

Intervention in the project area will impact butterflies and birds which are qu1t’
sensitive to noise and human presence. The traffic noise has detrimental effect on the
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survival rates and breeding success of such fauna which reside in the small habitats
along roadside communicating using acoustic signals. Sometime as a result of habitat
loss and physical disturbance, the fauna shall move from the habitat along roadside.
Based on the field observations and interaction with local people and forest officials,
it was noted that the Project area does not constitute part of any wildlife migratory
routes and construction activities won't affect animal movement. All precautions shall
be taken as envisaged under the relevant acts in respect of handling of explosive

material and blasting which shall invariably be carried out by a qualified blaster.

CSIR- CIMFR team visited the site to physically evaluate the proximity of various
sensitive structure around the project site. Exploratory trekking was done along the
main component of the project, particularly the upper reservoir area where the
Kalsubai Harischandragarh Wildlife Sanctuary is in close proximity of the rock
excavation works. A detailed investigation on proximity of the ESZ area with the
possible blasting operation was made by the visiting team. A detailed discussion on
the construction methodologies and sequence of the rock excavation was done with

the JSW team to evaluate the blasting impact on the flora and fauna.
5.1 Kalsubai Harischandragarh Wildlife Sanctuary

Kalsubai Harishchandragad Wildlife Sanctuary (KHWF) located on the Sahyadri
mountain ranges which is part of the Western Ghats of Maharashtra and is si_tuated
between Latitude 19°25'57" to 19°34'04" North and Longitude 73°37'51" to 73°46'25"
East covering an area of 225 sq. km (15 km = 15 km dimension). The elevation of the
area varies from 148 m to 1508 m above MSL while most of the area is situated near
the crest line of Western Ghats. Geologically this area is part of the Deccan Trap. The
Kalsubai Harishchandragad Wildlife Sanctuary is replete with abundant kinds of flora
and fauna. This region receives excessive rainfall of about 600 cm, The green landscape
is stocked with beautiful vegetation and shrubs like Beheda, Avali, Gulchavi, Kharvel,

Siras, Aashind, Parjambhual, Hirda, and Lokhandi under the bracket of trees. The
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different animals in the study area, like the leopard, jackal, hyena, barking deer, Palm
civet, Indian giant squirrel, mongoose, jungle cat, and also many species of mammals
and birds. The Pravara River originates on the eastern slope of Sahyadri in between

Kulang and Ratangad forts.

Figure 6 is a layout of the ecologically sensitive zone (ESZ) showing the distance of the
quarry of the Bhavali PSP Project. In this figure, various distances are marked from the
closest blasting site. Although the minimum distance of FRL boundary of upper
reservoir is 12.5 m from ESZ at Saddle dam point, the actual operating distance of the
quarry boundary from ESZ is 253 m. Therefore, for all blasting operation from ESZ will

be minimum 253 m.

Various researcher have performed experimental blast vibration monitoring in basalt
rock formation, similar to prevailing rock mass in Bhavali Project site, near pune and
Mumbai. They found that the vibration attenuation. The observed vibration data in
basalt rock formation were analysed to obtain the vibration attenuation
characteristics. The plot of observed vibration data in terms of peak particle velocity

and square root scaled distance is presented in Fig 7. The attenuation characteristics

of vibration in basalt rock formation is presented in Eq. 2 and 3 at 50% and 95%

confidence intervals, J
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Figure 6: Layout of quarry area indicating proximity of the blasting site from ESZ.
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Where R is the distance (m) between the observation and blast and W is the quantity
of explosive charge used per delay;

In Bhavali project site, the attenuation characteristics of the vibration will follow Eg. 3
and Eq. 4 at 50 % and 95% confidence intervals respectively. Equation 4 may be used
for computation of safe charges and other Controlled blast design parameters
considering Eq. 4. The minimum distance of 253 m is the vatue of R in Eq 4. The Eq. 4
will be further refined using filed data obtained by actual measurement of vibration

during construction phase.

In addition to the surface excavation, underground excavation will also be done using
controlled blast design parameters for rock excavation of tunnel, power house tail race
tunnel etc. In all this blasting operations also, blast induced ground vibration will be
controlled using optimised blast design parameters and the charge weight per delay.
In underground blasting operation, problem of air overpressure, flyrock, dust and noise

will not be there.

All efforts will be made to ensure that the vibration remains well with the 5.0 mm/s of
peak particle velocity in all ESZ with the help of use of advanced explosive and
initiating devices such as shock tube initiation systems, electronic detonators, etc.
Such low vibration and AOP level will not create any problem to flora and fauna of

Kalsubai Harishchandragad Wildlife Sanctuary.
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5.2 IMPACT ASSESSMENT OF BLASTING OPERATIONS MAN-MADE STRUCTURES

During the course of filed investigation of the CSIR-CIMFR to Bhavali PSP site, efforts
were made 1o locate and identify the man-made structure in and around the project
site. The project site is scarcely populated and there are very few houses. It was
informed that affected house within the project site have been suitably compensated
and relocated. It was observed that the nearest village is Jamunde village which is !
close to Upper reservoir. The houses in the village are mostly mud house. This village
is approx. 250 m from the site of blasting operations (Fig 8). Few more houses made of ¢
brick-mortar also observed. However, theses house are far off (600 m) from the rj

project site rind the impact of controlled blasting operations will be insignificant on |

these houses (Fig 9). |
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Figure 9: Housing structures in project site (> 600 m)

As per present Indian standard the safe vibration limit of vibration in terms of Peak
Particle velocity is 5.0 mm/s. Base on this assessment, controlled blast design
parameters will be recommended to ensure that the vibration remains less than the
safe recommended PPV value of 5.0 mm/s and accordingly other parameters such as
AQP, NOISE and Dust control measures will be implemented during the blasting

operations.

6.0 RECOMMENDED MITIGATION MEASURES AND METHDOLOGIES

CSIR-CIMFR Team conducted a field investigation to identify and assess sensitivity of
various wild life and man-made structures around the proposed Bhavali PSP Project,
Igatpuri with due consideration to the proximity of the ESZ of Kalsubai
Harishchandragad Wildlife Sanctuary. Following remedial measures are suggested to
for mitigating adverse impact of blasting operation to ensure minimum disturbance to
the nearby flora and fauna of Kalsubai Harishchandragad Wildlife Sanctuary and also
the man-made structure in the close proximity of the rock excavation works.
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6.0 Optimisation of controlled blast design parameters

The controlled blasting operation will only be implemented with optimised blast design
parameters. The maximum charge weight of explosive in blast round will be decided
using Eq. 4, which is attenuation characteristics of the blast induced ground vibration
in predominant rock mass. This will ensure peak particle velocity of the vibration well

within the recommended safe permissible limit as per India standard.

6.1 Controlled Blast Design Pattern
6.1.1 Formation of Benches

Any excavation that needs to be started has to be done under constricted
blasting condition till a free face is created and benches are developed
systematically. Initially shallow benches are formed and merged to achieve the
desired bench height. Depending on the topography, hole are drilled and the !
desired bench height is achieved by conducting development blasts. In Bhavali ’I
PSP site, development will on a sloping area as it forms a part of the of hill. Bench -
preparation will be carried out by drilling shallow holes (2.5 to 3.0m) with a !
burden and spacing of 2.0 m x 2.5 m with a hole diameter of 45 mm, In some !
areas the hole depths as low as 1.5m will be required depending on the ﬁeld!
conditions. In area more than 500 m from ESZ, higher dia hole and greater depth |
may also be used with controlled blasting operations.

6.1.2 Bench Height |.'

Bench height is normally decided depending on the local geology, production size,
type of loading machine and slope stability. For a blasting engineer the benchli
height is a fixed parameter. In this project site the benches are of height ranging,
from 3.0 m to 5.0 m to be developed in a systematic manner to form stable
benches. The bench height shall match to the rock excavator for easy mucking and

maneuver.

6.1.3 Blasthole Diameter

The suitability of the hole diameter is evaluated based on the compatibility tor

the bench height. The hole diameter is also decided on the minimum length of;l

the charge in a blasthole, blast vibration constraints, rock structure and
27
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minimum cost of production. The minimum length of bottom charge in a blast
hole should be at least 20 times the charge diameter to yield good results.
Depending on the site conditions and the need for controlling flyrock, ground
vibrations etc., the hole diameter up toc 45 mm can in area close to ESZ and upto
105 mm in sites at least 500 m away be used. However, the permissible
maximum charge per delay needs to be complied with and control the
vibrations/air overpressure and flyrock within safe limits.

6.1.4 Burden and Spacing

Burden (B) is defined as the distance from the blast hole to the nearest free face
at the time of detonation. It is conventionally measured in the direction parallel
to the free face. Burden with regard to delay pattern is called effective burden or
true burden. Spacing (S) is defined as the distance between adjacent holes
measured perpendicular to burden. The burden is the most important parameter
and its assessment is made in the light of available literature.

Various burden formulae are available in the literature and all are of empirical
nature. Rustan (1990) has shown that the formula developed by Langefors and
Kihlstom (1963) is only valid for hole diameters in the range of 30-89 mm.
Pearson formula (Gregory, 1984) is not easy to use as the input data such as
maximum tensile strength of rock and maximum detonation pressure are not
readily available. Burden can be calculated taking into account the hole diameter,
the bench height, density of explosive, density of rock, bucket capacity of the

loading machine and mean joint spacing.

Burden generally varies from 0.25 to 0.5 times bench height. Burden also varies
from 20 to 35 times the hole diameter. For the hole diameter of 45 mm proposed
near ESZ, the burden value range is 2.0 - 25 m. For higher diameter of hole up to

105 mm, burden of 2.5 to 3.2 m may also be used.

Spacing is calculated as a function of the burden. In most of the blasting

operations, spacing to burden ratio has been found to vary between one and two.
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6.1.5

6.1.6

Spacing is initially calculated as 1.2 times the burden. For any other spacing to
burden ratio, burden and spacing can be adjusted provided the area (B x S)
remains constant. A pattern of 3x5m is equivalent to a pattern 3.4x4.4m. Greater
spacing to burden ratio is preferred for row by row initiation system. For diagonal

or V pattern, S/B ratio will be between 1.0 and 1.4.

Charge Factor

Charge factor is the mathematical relationship between the weight of explosives II
and a given quantity of rock. It is normally expressed in kilograms per cubic !
meter. Since explosives vary in their energy content and the energy released on |
detonation, the charge factor is not a constant figure even for the same rock. ‘
Further, Konya and Walter (1990) have shown that the same amount of explosives !
can break different volumes of rock depending upon the orientation of holes with |

respect to the free face.

The charge factor is used basically to estimate the quantity of explosives in the:
hole or to plan for the explosive requirements. If soft rock is some what"
undercharged, it will still be muckable and if it is somewhat overcharged,
excessive throw rarely occurs. On the other hand, undercharging of hard rock
frequently results in a tight and blocky muckpile. Overcharging of hard rock may
cause flyrock and airblast. The design of blasts in hard rock requires tighte‘lr
control than in soft rock (Olofsson, 1991), |

Blasthole Pattern and Initiation Sequence l

|

Blast hole pattern could be square, rectangle or staggered. Fach pattern has got
its own place of application and needs to be initiated in a defined sequen&e
depending on the end results. Row by row initiation with staggered pattern gives
good results in blast casting and this is rarely used for conventional productipn
blasting. Drilling errors are more in case of staggered patterns as compared ﬁo
others. For a set of biast holes, several initiation sequences are possible. The
initiation sequence significantly affects the blast results in respect of direction

of throw, fragmentation and damage to the rock mass. Hagan (1983) suggests
|
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that the initiation sequence for multi-row blasts should be such that (a) each
charge shoots to a free face (b) effective spacing to burden ratio is as per the
design (c) blasthole are effectively staggered. In order to satisfy tﬁese
requirements he recommends staggered V pattern (Figure 10). To avoid blowouts

in the back rows, one delay period is generally skipped.

PRINCIPAL DIRECTION OF
INIATION ROCK MOVEMENT
SEQUENGE

FREE FACE

Figure 10: Staggered V pattern when blasting along side a buffered end

Figure 11 shows a diagonal sequence for a staggered pattern. Figure 12 shows the
traditional V cut, but instead of blasting a rectangular block, a trapezoidal area is
prepared in order to eliminate the problem of heavy confinement on the longest
delay. If this pattern is employed, a comer cut as shown in the Figure 13 can be
followed to further develop the bench. The last row of holes in this sequence
breaks at obtuse angle in the comer, thereby causing less wall damage and a
lower probability of blowout. Figures 14 and 15 show rectangular pattern initiated
with a V cut or diagonal pattern depending on the block orientation and the

general face conditions
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FREE FACE

Figure 11: Staggered diagonal pattern shooting to a free face
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Figure 13: Angled corner cut fired on echelon pattern
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Figure 6: V cut for a rectangular pattern
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Figure 14: Diagonal sequence for a rectangular pattern

6.1.7 Delay Timing

For multi-row blasting, the rock must be allowed to move 1/3* of the burden
distance before the next row detonates. The delay intervals between the rows may
vary from 10ms/m of the burden for hard rock to 30ms/m of burden for soft rock
(Olofsson, 1991). An optimum inter-row delay gives good fragmentation and
displacement without cut-off. Improper delay gives rise to problem of flyrock,
vibration, toe and back break. For large diameter blast holes, the optimum inter-
row delay usually varies from about 5ms/m of effective burden for strong massive
rocks to about 10ms/m for weak/highly fissured strata (Hagan, 1983). In addition
to burden and rock type Konya and Walter (1990) have suggested delay timing
depending on the desired end results based on their priority. The best possible
fragmentation can be achieved with delay timing of 10 - 20ms/m of burden.

6.1.8 Stemming

Stemming is an inert material filled on top of the explosive chargein a blast hole.
Tt is essential to enhance the explosive efficiency and reduce the environmental
problems related to blasting. If the stemming is inadequate, the explosive gases
will vent prematurely reducing blast hole pressure and resulting in poor
displacement and tight muckpile. It is also accompanied by flyrock torn from the
collar region plus air blast. Often there is a further perceptible waste of energy in
the form of flame indicating that the explosive reaction is incomplete at the time
of venting. Stemming length varies from 0.7 to 1.5 times burden depending on the
rock being blasted and the concern for fragmentation and flyrock problems (Table
5).
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6.2

Table 5: Suggested stemming length for surface blasting

1 1.0 - 13 times

2 No 0.7 - 1.0 time burden
3 Yes 1.0 - 1.3 time burden
4 No 0.7 = 1.0 time burden

There are several kinds of material that have been used for stemming. Water,
mud, soil, wet clay and drilling dust are easily ejected. On the other hand, dry
angular material under the effect of impulse gas pressure tends to form a
compaction arch, which locks into the wall of a biasthole, thus increasing its
resistance to ejection. Stemming materials can be ranked in this order from the
least efficient to most efficient; air, water, wet drill cuttings, wet sand, paper
cartridge of rock dust, clay dummies, wet crushed stone, dry drill cuttings, dry
sand, dry crusher run stone, dry screened stone (Lippincott, 1992).

In water filled holes, gravel and crushéd rock quickly settle to form a plug of
stemming, not as effective as that in a dry hole but still effective. The behavior of
drill cuttings can be quite different. The drill cuttings are converted to a sludge,
which has little to offer, other than its own mass, in opposing explosion gas

pressure,

In general, drill cuttings are preferred, as they are readily available and
conveniently located at the collar of the hole, whereas other material is to be
brought to the site. The optimum size of stemming material is about 5 - 25mm
depending on the blast hole diameter. For a diameter of 102/115mm, 5 - 10mm

crushed stone is recommended (Konya and Walter., 1990, Anon., 1993).

Noise and Air overpressure Conirol Measures

Noise and air overpressure control measure such as use of explosive and

initiating system such as Shock Tube Initiating system (NONEL), Twin-Det/ Dual

Det system for making circuitry arrangement in a blast rounds will only be used.
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6.3

6.4

No conventional initiating devices such as detonating fuse will be used. Shock
tube initiating systems produces significant less air overpressure/Noise as
compared to conventional Detonating fuse. AOP and Noise level will be
maintained as per recommended safe permissible limit of CPCB/DGMS etc.
Restricted Timing of Blasting Operation

Blasting operation shall be conducted only in day time, preferably in afternoon
so that due to phenomenon of temperature inversion, all the air overpressure
wave/Noise wave are refracted to open sky rather than reflected back to the
ground surface level and travelling to longer distance. In morning and evening
hours, due to higher density of air near ground surface level, more amount of the
air overpressure wave tend to travel longer distance and hence may be given
rise to higher level of air overpressure and noise level. NO surface blasting
operation shall be conducted beyond sunset and sunrise. Air overpressure/
Noise due to Air pressure pulse and rock pressure pulse will be controlled using
the blast design parameters such as No. of Holes, Hole Depth, bench height etc.
Dust Control Measures

During drilling operation only wet drilling shall be carried out so that no dust is
produced. In blasting operation and breakage of the rock mass, dust is invariably
produced. However, with muffle blasting ie. covering the blast round with
blasting mats reduced the dust generation to more than 90%. Blasting mats are
used in blasting operations to contain the blast, prevent flyrock (rock fragments
ejected during blasting), and reduce noise and vibrations. They help protect
nearby structures, people, and the environment from potential damage and

harm.
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6.5

6.6

Figure 15: Photographs of blasting operation with blasting operation with blast
mats
Flyrock Control Measures

As discussed in preceding section of this report a comprehensive flyrock control
measure will be adopted while carrying out the blasting operation which
included, designing the controlled blast design parameters as per the prevailing
rock mass, use of blasting mats, charging holes after identifying the weak zone
in the strata, adequate stemming length and stemming materials, In area close
to ESZ, a provision of the barricade is also recommended. Tt will not only prevent
any flyrcok crossing the construction but will also be helpful in reducing noise/

air overpressure level.
CSIR-CIMFR Supervision of the Blasting Operation

JSW Energy PSP two Limited have requested CSIR-Central Institute of Mining
and Fuel Research for technical support and guidance during construction of
Bhavali PSP project considering not only its proximity with ESZ of Kalsubai
Harishchandragad Wildlife Sanctuary but also to prevent rock mass damage to
the surrounding structures during construction of various components of the
project. CSIR-CIMFR Team have accepted the same and agreed to supervise and
guide the team for all day to day to blasting operation by deputing the technical

staff with necessary equipment at site.
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6.7

6.8

7.0

Continuous monitoring of vibration and air overpressure/ noise level

All day to day controlled blasting operation will be carried out under supervision
of expert team of CSIR-CIMFR who will be stationed at site. The team will guide
execution team and follow the optimised blast design pattern. During blasting
operations, blast induced ground vibration and AOP/Noise level will be
monitored in all sensitive location such as closest ESZ points using advance tri-
axial seismographs. Multiple seismographs will be used to monitor the

parameters at different locations simultaneously.
Documentation of Blasting parameters

CSIR-CIMER team will develop a system of documentation for each round of the
blasting operations. Records of the blast induced ground vibration and air
overpressure/ Noise witl be also maintained meticulously and same may be
submitted to the regulatory agencies, if required.

CONCLUSION AND RECOMMENDATIONS

JSW Enegry PSP 2 Limited requested to CSIR-Central Institute of Mining and Fuel
Research for technical support and guidance for carrying out control blast design
operation during construction of Bhavali PSP with special emphasis to prevent
any adverse impact of blasting operation to flora and fauna of Kalsubai
Harishchandragad Wildlife Sanctuary. Team of Scientists and staff members of
CSIR-CIMFR Team conducted preliminary field investigation to assess the
possible impact of blasting operations and evaluated the required mitigation

measures.

CSIR-CIMFR team suggested a series of mitigation measures to prevent the
adverse impact on flora and fauna of Kalsubai Harishchandragad Wildlife

Sanctuary, man-made structures and surrounding environment.

Based on the input on rock mass obtained from the geotechnical investigation

report, Controlled blast design parameters are suggested to ensure that ground
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\vibration level remains well within the safe permitted limit as per prevailing
Indian Standard. These parameters will be further calibrated and optimised
during construction of the project as per data obtained through real time
measurement using advance seismographs. Mitigation measure for control of

Air overpressure/ Noise/ Dust and flyrock is given in this preliminary report.

CSIR-CIMFR Team also agreed to provide continuous technical support during
construction phase of Bhavali PSP by deputing project staff with necessary
equipment such as biast induced ground vibration and AOP/Noise monitoring
system. Entire blasting operation will be supervised by the CSIR-CIMFR team. A
system of documentation will be developed and meticulous record of each
blasting round together with the vibration and AOP observed from each blast

rounds will be kept for future review also
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Prazrinp ort

Govt. of India

[ERGEEICE
Ministry of Power

e g witreRToT

Central Electricity Authority
sTer o aReTeT Fe@ichel THeT

Hydro Project Appraisal Division

OFFICE MEMORANDUM

Subject: Accord of Concurrence to Bhavali Off-stream Open Loop Pumped Storage
Project, 1500 MW (5 x 250 MW + 2 x 125 MW) in Maharashira by M/s. IJISW
Energy PSP Two Limited under Section 8 of the Electricity Act, 2003 -

regarding.

Detailed Project Report (DPR) of the Bhavali Off-stream Open Loop Pumped
Storage Project, 1500 MW (5 x 250 MW + 2 x 125 MW) in Maharashtra by M/s. JSW
Energy PSP Two Limited was upioaded in the DPR Approval Process Monitoring System
(DAPMS) portal of CCA on 05.09.2024 for concurrence, as per Guidelines for Acceptance,
Examination and Concurrence of Detailed Project Reports for Pumped Storage Schemes

Version 3.0

2. Undersigned is directed to convey the decision of Authority taken in the meeting
held on 06.09.2024, to accord concurrence to Bhavali Off-stream Open Loop Pumped
Storage Project (PSP) in exercise of the powers conferred upon the Authority under Section

8 of the Clectricity Act, 2003.

3. The undertaking by M/s. JSW Energy PSP Two Limited is attached at Annex- . The
salient features of the scheme are given in Annex-ll.

4. This concurrence is subject to fulfilment of the following conditions: -
i,  M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
ohservations of Central Watar Commission (CWC) as given in Annex-lil.

ii. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of Central Electricity Authority (CEA) as given in Annex-iV.

iii. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of Geological Survey of India as given in Annex- V.

iv. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations ol CSMRS as given in Annex-VI.

T T, IR, a8 Reel-110066 Eelithera: 011-26732362 £ hpaone-cea@gov.in TIHSE: www.cea.nic.in
Sewa Bhawan, RK Puram, New Delhi-110066 Telefax-011-26732362 Email: hpacne-cea@gov.in Website: www.cea.nic.in
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CEA-HY-12-24/4/72021-HPA Division

V.

vi.

Vii.

viii.

Xi.
Xii.
Xiil.

Xiv.

XV.

XVi.

M/s. JSW Energy PSP Two Limited shall make provisions to install the
instruments (list attached at Annex-VII) in appropriate number at suitable
locations in project as per relevant [S codes in consultation with CWC.
Further, it is to mention that the list of instruments attached at Annex-Vil is not
exhaustive and may be modified by CEA in future. M/s. JSW Energy PSP Two
Limited shall be responsible for installing adequate instrumentation in the
project to ensure safety and monitor project health effectively.

M/s. JSW Energy PSP Two Limited shall communicate results of explorations/
investigations from time to time for appraisal of CEA/ CWC/ GSI/ CSMRS

regularly.

Examination of Cost Estimates of Pumped Storage Projects is exempted from
Concurrence Process. However, additional chapters as per Guidelines for
Formulation of Detailed Project Reports for Pumped Storage Schemes
Version 3.0, shall be submitted by M/s. JSW Energy PSP Two Limited to the
Authority within 60 days from date of uploading the DPR on CEA portal so as
to ascertain the project cost in accordance with the limit specified by the
Central government from time to time. It will not be vetted by CEA/CWC.

M/s. JSW Energy PSP Two Limited shall use the NCSDP approved
parameters for design purposes.

In case geological surprises in works of the project are met, M/s. JSW Energy
PSP Two Limited shall systematically maintain a record of geological
surprises and treatment provided. The same may be immediately brought to
the knowledge of Standing Committee for matters pertaining to Geological
Uncertainties/ Surprises and Natural Disaster Events faced in the
Hydroelectric Projects constituted vide OM date 23.10.2023 (Annex-Viil).

M/s. JSW Energy PSP Two Limited shall obtain Environment and Forest !

clearance from MoEF&CC and shall submit a copy to CEA.

M/s. JSW Energy PSP Two Limited shall obtain Clearance from National
Board of Wildlife and shall submit a copy to CEA, if applicable.

M/s. JSW Energy PSP Two Limited shall obtain Land avajlability certificate
before actual start of the project and shall submit a copy to CEA.

|/43%96/2024

M/s. JSW Energy PSP Two Limited shall obtain NoC from Ministry of Defence .

and shall submit a copy to CEA, if applicable.

If Scheduled Tribe population is getting allecled al project sile, cCledrance
under Forest Right Act/ Ministry of Social Justice & Empowerment/ State
Government shall be obtained by M/s. JSW Energy PSP Two Limited and
shalf submit the same to CEA.

Suitable R&R plan shall be prepared by M/s. JSW Energy PSP Two Limited
and submitted to MoEF&CC for obtaining their clearance.

M/s. JSW Energy PSP Two Limited shall set up a sound and scientific safety
management system which shall include:

AT W, I, 9% feeh-110066 teiithas: 011-26732362 £A%0: hpaone-cea@gov.in ATVET: www.cea.nic.in |
Sewa Bhawan. RK Puram, New Delhi-110066 Telefax-011-26732362 Email: hpaone-cea@gov.in Website: www.cea.nic.in
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« Establishing procedures to identify hazards that could give rise to the

potential of injury, health impairment or death and mecasures to control
impact of such hazards.

. Setting up an Early Warning System to deal with hazardous events stich
as Glacial Lake and Landslide Qutburst Floods, Earthquakes, cloudburst,
Flash Floods, Avalanches, Dam Break event, etc.

. Establishing Standard Operating Procedure to deal with these hazardous
events.

xvii.  M/s. JSW Energy PSP Two Limited shall obtain clearance from Ministry of
Home Affairs regarding participation of foreign companies in tender works
packages and shail comply with the conditioned stipulated therein.

xviii. M/s. JSW Energy PSP Two Limited shall take measures for averting the
flooding of the powerhouse as per conditions contained in Annex-IX and
appropriate preventive measures of Disaster Management in case of Dam
failure or sudden release of water as per conditions contained in Annex-X.

~ xix.  M/s. JSW Energy PSP Two Limited shall comply with the “Guidelines for
=7 participation of foreign Companies in tender work packages of Hydroelectric
Projects in sensitive areas, 2009" as issued by Ministry of Power vide leiter
no. 7/1/2002-DO (NHPC Limited) [Vol.l]] dated 03.09.2008 (Annex-Xl}).

xx. M/s. JSW Energy PSP Two Limited shall deploy modern tools / software for
construction monitoring of the project by establishing IT based monitoring
systems and linking the same to CEA network.

«xi. M/s. JSW Energy PSP Two Limited shall ensure availability of adequate
guantities of rock/sand from quartiesfexcavated muck/burrow areas to meet
the regquirement of coarse & fine aggregates for both wearing & non-wearing

surfaces.

xxii.  Fly ash and fly ash based products shall be used in the construction of various
works to the extent possible in accordance with MoEF&CC (Erstwhile MoEF)
notification dated 14.09.1999 and its amendment dated 27.08.2003 and as
revised on 06.11.2008. Construction material surveys shall inciude the
required investigations for use of fly ash and fly ash based products in various
works, infrastructure facilities etc. and their feasibility shall be ascertained by
M/s. JSW Energy PSP Two Limited.

wxiii.  Information in respect of tying up essential inputs/statutory clearances, results
of investigations/ studies shall be submitted by M/s. JSW Energy PSP Two
Limited to CEA/CWC/GSI/CSMRS on receipt of same from time to time.

wxiv.  The broad technical aspects of the project proposal in the project report have
been scrutinized in CEA in consultation with CWC, GSI and other concerned
agencies. The scrutiny is based on the data, assessment and certificates
presented in the report and information/clarifications received as compliances
to the observations on the assumption that the data and information furnished
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are accurate and have been collected reliably by the project authorities from
dependable sources and/or after carrying out detailed surveys and
investigations as presented in the report.

XXv.  M/s. JSW Energy PSP Two Limited shall comply strictly the “Public
Procurement (Preference to make in India) Order, 2017 (PPP-MIl Order)"
lssued by Department of Industrial Policy and Promotion, Ministry of
Commerce & Industry, Govt. of India vide its letter no. P-45021/2/2017-B.E -l
dated 15.06.17. (Copy enclosed Annex-XIi).

xxvi.  M/s. JSW Energy PSP Two Limited shall register units of the project in e-gen
portal and map data on PM Gati Shakti Portal.

xxvii.  Mfs. JSW Energy PSP Two Limited shall strictly comply with the provisions
mentioned in Central Electricity Authority regulations for “Safety requirements
for construction, operation and maintenance of electrical plants and electrical
lines, 2011" and amendment thereof, if any.

Xxviii.  M/s. JSW Energy PSP Two Limited shall strictly comply with the provisions
mentioned in Central Electricity Authority regulations for “Measures relating to
Safety and Electric Supply, 2010" and amendment thereof, if any.

XXiX.  Mfs. JSW Energy PSP Two Limited shall approach CTU to seek connectivity
as per CERC Regulations.

XXX.  Mfs. JSW Energy PSP Two Limited shall submit the updated DPR to the State
Govt., Appropriate Electricity Regulatory Commission, Central Transmission
Utility and co-basin States within seven days from the date of issue this Office
Memorandum.

5. Developer has informed that project is scheduled to be completed in 46 months from
zero date, i.e., 01.03.2025.

6. Concurrence Is subject to compliance by M/fs. JSW Enetgy PSP Two Limited of
various policies/ guidelines etc. issued by Govt. of India from time to time.

7. Monthly Status Report of compliance of the conditions stipulated in para 4 of this
Concurrence letter shall be submitted by M/s. JSW Energy PSP Two Limited ta HPA
division, CEA.

8. Monthly Progress Report of the project shall be submitted to Hydro Project
Monitoring (HPM) Division of CEA. Three (3) copies of half-yearly reports bath on physical
progress of the scheme and expenditure actually incurred, duly certified by statutory
auditors shall be submitted to the Authority till the Commercial Operation Date of the plant.
The project authorities shall give free accessibility to CEA officers and staff to have on the
spot assessment of various aspects of the project.
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9. Monthly status of the project from date of concurrence to date of Commercial

Operation (COD) shall be furnished by M/s. JSW Energy PSP Two Limited to HPA division,
CEA as per the proforma enclosed at Anhex —XIfl.

10. In case time gap between Concutrence accorded o the scheme by CEA and award
of one of major civil packages (either of Dam/ Embankment/ HRT/ Powerhouse) by M/s.
JSW Energy PSP Two Limited is three years or more, a fresh Conclirrence of CEA shall be
obtained by M/s JSW. Energy PSP Two Limited.

Revalidation of Concurrence can also be considered, in case, the reason for delay in
award of one of major civil packages (either of Dam/Embankment/HRT/ Powerhouse) is
beyond the control of developer. However, proposal for revalidation shall be submitted
three months before the expiry of validity of the Concurrence, which is three years from the
date of issue of this Concurrence Memorandum.

11. In case, changes are made in design parameters, during construction, due to site
conditions or otherwise, the same shall be submitted to CEA under intimation to concerned
appraising Organization (CWC/GSI/CSMRS) for their approval at the design stage itself,
well before execution of work in the form of Memorandum of Changes (MoC). The
execution of such changes shall remain suspended till approval of the Authority on MoC.

12.  The Authority reserves the right to revoke the concurrence, if the conditions
stipulated in the concurrence letter are not complied with to the satisfaction of the Authority.

This issues with the approval of the Competent Authority.

Signed by Jyofi Singh
Date: 24-09-2024 17:19:38

(Jyoti Singh)
Deputy Director
To,
1. Whole Time Director, M/s. JSW Energy PSP Two Limited , NTH Complex 4th Floor,
A-2, Shaheed Jeet Singh Marg, Qutab !nstitutional Area, New Delhi 110016.

2. Secretary, MoEF&CC, Govt. of India, Paryavaran Bhawan, CGO Complex, Lodhi
Road, New Delhi-11.0003.

3. Chairperson, Central Electricity Regulatory Commission, 3® & 4™ Floor, Chanderlok
Building, 36, Janpath, New Delhi-110001.

4. Chairperson, Central Water Commission, Sewa Bhawan, R.K. Puram, New Delhi-
11.0066.

5. Additional Chief Secretary to Government, Department of Energy, 3rd Floor, Main
Building, Mantralay, Mumbai-32. (email: ministertanpure@gmail.com)

6. Chairman-cum-Managing Direcior, Power Grid Corporation of India Limited,
Salidamini, Plat No.2, Sectar 29, Gurgaon-122001 (Haryana).

¥uT 27, LR, 76 Rel-110066 Eefitvra: 011-26732362 $3e: hpaone-cea@gov. In HETEE: www.cea.nic.in
Sewa Bhawan, RK Puram, New Delhi-110066 Telefax-011-26732362 Email: hpacne-cea@gov.in Website: www.cea.nic.in
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,\07 7. Chairman, Central Transmission Utility of India Limited, Floors No. 5-10, Tower 1,
\ Plot No. 16, IRCON International Tower, Institutional Area, Sector 32, Gurugram,
Haryana - 122001

8. Adviser (Energy), NITI Aayog, Yojana Bhawan, New Delhi-110001.

9. Member (D&R), Central Water Commission, Sewa Bhawan, RK Puram, New Delhi-
1100866.

10.Joint Secretary (Hydro), Ministry of Power, Shram Shakti Bhawan, Rafi Marg, New
Delhi-110119.

11.Chief Engineer (HPA/ PSP&PA-I/ F&CA/ CD/ Legall HPP&l HETD&RM/ HPM), |
CEA, Sewa Bhawan, RK Puram, New Delhi-110066.

12.Chief Engineer Design (NW&S) & Nodal Officer for Single Window Clearance Cell,
CWC, Sewa Bhawan (S), RK Puram, New Delhi-110066. |

13.Director (LHIM & EPE Division), Geological Survey of India, A-ll, Pushpa Bhawan, |
Madangir Road, New Delhi-110062.

14.Director, CSMRS, Olof Palme Marg, Hauz Khas, New Delhi-110018.

15.Director PA(N) & Nodal Officer for Single Window Clearance Cell, CWC, Sewa
Bhawan(S), RK Puram, New Delhi-1100686. |

16.Director {Hydrology(S)/ CMDD (E&NE)/ Embankment (E&NE)/ HCD(E&NE)/ Gates I
Design (E&NE)/ FE&SA/ ISM-1/ CA-HWF/ CB&PM/ Instrumentation}, CWC, Sewa
Bhawan (S), RK Puram, New Delhi-110066.

Copy to:

17.Chairperson, Central Electricity Authority, Sewa Bhawan, RK Puram, New Delh-
110066.

18.Member (Power System/ Hydro/ Planning/ Grid Operation & Distribution/ Thermal/ |
Economic & Commercial), CEA, Sewa Bhawan, RK Puram, New Delhi-110066.

A e, AR, 7 REei-110066 el 011-26732362 S hpacne-cea@gov.in FTATATEE: www.cea.nic.in
Sewa Bhawan, RK Puram, New Delhi-110066 Telefax-011-26732362 Email: hpaone-cea@gov.in Website: www.cea.nic.in
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(To be filled by the concerned Deputy Conservatgr of Forest)
ores

State Serial o, of proposal ! wH-088/2022

1. Location of the project/Scheme : Maharashtra

(i)  State / Union Territory : Maharashtra
(il District : Thane,Mashily
()  Forest Division : Shahapur,West Nashik(Nashik)
- (iv)  Area of forest land proposed for diversion {in ha.) : 243.74

(v}  Category of the Proposal; Hydel

- 2. Legal status of forest land propesed for diversion

B No. Ppivisi
——— ton — Forest Land(ha.) Legal Status
7 e 97.92 Reserved Forest 5
3 z:a:apur 9.68 Protected Forest 5
. ahapur 73.85 Private Forest ¢
' = 14 West Nashik(Nashik) 62.29 Reserved Forest :
ota 243.74
| Division 1. : Shahapur
; 3. District wise area to be diverted in the division 5.
i+ |« No. District Area(ha.) &
# 1. Thane 181.45 i
:E‘E Total 181.45 v
;. |4- Details of Vegetation available in the forest land proposed for diversion
. : |
| N (i) Density of vegetation z
| 6. N. |Area(in ha.} Density Eco-Class ‘
1 73.85 0.2 Eco i :
. 2 107.6 0.6 Eco 1 -
|Total, 181.45
+ ltii) Species-wise local/scientific names and girth-wise enumeration of trees at FRL ;
4.
" - 121- .
3 L {0- (31- (61 (91 { (>150)em| |
\o, [cientificName  focal Name o) o lgoicm,  Jo0jem.  [120)cm. [150)cm.
1 Tectona Grandis Sag 157 102 ] 1 0 0
z Others _ other 18155 13537 3440 938 442 153
‘ f" species 3 —3
3 | Adina cordifolia Hedu 90 64 19 9 — - .
: Terminalia Ain 11345 | 10184 | 1663 475 ;
§ Tomentosa 5 5 A
5 | Gmelina Arborea Shivan 263 265 6 14 :
fotal 30010 [z4152  [5136 1437 611 208
Sub Total (No of Trees.) 61554
(i) Species-wise local/scientific names and girth-wise enumeration of trees at FRL-Z meter
I
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vt ST s TS 30)em. (60)cm. [90)cm. 120)c R A
T M. 1450)cm.
T | Tectona Grandis sag 157 102 8 1 0 0
I Others other 18285 | 12579 3228 878 yrm 137
[ { species
3 Terminalia Ain 11204 | 959 | 1531 474 147 43
( Tomentosa
[ 4 | Adina cordifolia Hedu a8 59 18 ) 3
| 5 | Gmelina Arborea Shivan 275 263 6 14 3 3
. ITotal 30009 22599 4791 1324
1185
. Eb Total (No of Trees.) 59477 P89
(V) Species-wise local/scientific names and girth-wise enumeration of trees at FRL-4 meter
. c . 0- (31- 61
Scientific Mame Local Name ( ( (31- (121-
No, 30)cm,  [60)cm. 90)cm. 120)cm, 150)cm. (>130)cm.
1 Tectona Grandis sag 157 102 8 1 0 0
2 Others other | 18365 | 11742 | 3083 834 395 132
species
3 Terminalia Ain 11127 9035 1417 39 135 41
Tomentosa
4 Adina cordifolia Hedu 86 55 18 7 4 Z
5 Gmelina Arborea Shivan 274 245 ] 14 2 3
Total 30009 21179 4452 1252 536 178
Sub Total {No of Trees.) 37646

().

(7).

().

9.

m

Tropical Moist Deciduous Forest

6. Brief note on vulnerability of the forest area to erosion :

5. Working plan prescription for the forest land proposed for diversion :

8. Significance of the forest land proposed for diversion from wildlife point of view

The project involves construction two new reservoirs. However, these reservoirs will be constructed at the
place of natural depressions. No cutting or levelling of land is required

7. Approximate distance of the proposed site for diversion from boundary of forest(in km.): 0

Details of wildlife present in and around the forest fand proposed for diversion ; Presence
of wild animals like hyaena, wolf, jackal, leopard, angulates like Nilgai, Four Horned
antetopes, spotted Deer, Barking Deer and numerous species of avifauna in the forest as well
as in the revenue areas is not uncommon.

Whether forms part of national park, wildlife sanctuary, biosphere reserve,tiger reserve,
elephant corridor, wildlife migration corridor ete. : No

Whether the forest land proposed for diversion s located within eco-sensitive zone(ESZ)
of the Protected Area notified under Wildlife(Protection) Act, 1972 (Note: In case, ESZ of
a Protected Area is not notified,then, 10kms distance from boundary of the Protected

Area should be treated as ESZ): No

Whether any national park, wildlife sanctuary, biosphere reserve, tiger reserve, elephant
(V). corridor, wildlife migration corridor etc., is located within 1 Km. from boundary of the
forest land proposed for diversion : No

V). Whether any rare/endangered/unique species of flora and fauna found in the area : No

petails of any protected archaeological/heritage site/defence establishment ar any other
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Whether any protected archaeological/heritage site/defence estapyygy, or any other
(. important monument is located in the area : No

{[10. Comment as to the reasonability of the extent of the forest lang Proposed for diversion

) uirement of forest fand as proposed b
! . Whether th.e req : prop Y the user agency is unavoidable
f and bare minimum for the project : Yes

-111. Details of violation(s}, if any ,committed

|
By

- Whether any work in violation of the Act or guidelines issued un

carried out : No

der the Act has been

: 12. Whether work in violation is still in progres{Yes/No) : NiL

-[13. Details of compensatory afforestation scheme

li).  Patch wise details of non-forest or Revenue forest land to be provided by User Agency for CA

= [Patch Wise Details

S.noDistrict NamelVillage |Area{in ha.)lkhasra KML filelPresent Owner file
1 Ratnagiri |Chorvane] 245.735 (71 to 75, 91 to 98, 101 to 104, 113, 114 @

(if).  Upload a scanned copy of the Geo-referenced map of the forest land proposed for C.A.

’:; prepared by using DGPS or Total Station: “}'._:
% {iii).  Upload a copy of Survey of India Toposheet indicating boundary of forest land proposed for
gj CA "B
Bl ‘
4] (v). Copy of CAscheme details: =

: (ivi.  Copy of CA scheme details: NA

‘ Additional information Details

&

é K. No. Documents Remarks

i NIL

? Division 2. ; West Nashik(Nashik)

<3

¢

; | 3. District wise area to be diverted in the division

m S. No. District Area(ha.)

g i . Nashik 62.29
41 otal 62.29

3‘1

(4.

4. Details of Yegetation available in the forest land proposed for diversion

LT

(i)  Density of vegetation

1|8, No. iArea(in ha.) Density Eco-Class
b 1 62.29 0.5 Eco1
it | [Fotal. 62.29
:
2
"]t Species-wise lacal/sclentific names and girth-wise enumeration of trees at FRL
- 121-
. i 0- 31- (61- (91 ( >150)cm)
Mo Scientific Name Local Name (30)cm. io)cm. 9o)em.  [120)cm. 150)cm. ( )=}
1 Others Aamantegali 14 4 0 0 g 0
2 Others Aapta a 4 2 0 0
2 In+prncarone Marcoinitim Aacan ina ac 1q 2 ? PR

PG
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Others Ain 557 815 118
Others Aliv 15 26 4
Mangifera Indica Amba 62 140 70
Cassia Fistula Bahava 6 9 1 1 5 5
Others Bambu 1 0 0 o 5 5
Others Bhendi 1 2 1 1 5 5
Others Bibla 4] 4] 0 0 5 3
Mimusops Elengi Bogada 20 1] 0 0 5 5
Cthers | Bokar 0 2 0 0 0 0
14 Lagerstroemia Bonda 182 254 66 1 3 0
Parviflora
15 Zizyphus Jujuba Borkut 1 0 0 0 0 0
16 Others Butuska 0 3 0 0 G 0
17 Others Chanda 5 3 0 0 0 0
18 Others Chinch 0 1 0 0 0 0
19 Others Dhaman 1 0 0 0 0 o
20 Others Dhavda 1 0 0 0 0 0
21 Others Dhayati 5 1 0 0 0 0|
22 Others Dinni 1 0 0 0 0 0
23 Others Ela 1 5 4 1 2 1 4_1
24 Artocarpus Fanas 2 5 1 0 0 0
Heterophyllus |"
25 Others Gaal 13 5 0 i 1 0
26 Others Gawa 2 0 0 0 0 0,
27 Others . Ghatvel 1 2 0 0 0 0
28 Others Gol 1 1 0 0 0 0l
29 Qthers Gulichay 315 126 6 1 1 1,
30 Others Hirda 174 239 S0 3
31 Others Jambul 586 660 163 't
32 Others Kadipata 0 1 0 o
33 Others Kalamb 0] 1 0 0
34 Others Kanchan 4 4 0 0
35 Others Kandar 0 1 0 0 0
36 Others Karambi 249 178 49 12 1 37
37 Others Karap 33 61 45 7 Z 1,
38 Others Karel 19 3 4 1 0 0 :
39 Others Karval 18 11 1 1 0 1 1‘
40 Others Karvand 1 0 0 0 a 0,
41 Others Karwa 0 2 0 0 0 0,
42 Others Kavandar 13 3 0 0 0 0!
43 Others * Kharmati 1 0 ] 0 0 0
44 Others Kirmira 10 0 0 0 0 0i
45 Others Kobat 0 1 0 0 0 o
46 Qthers Koyakhar 0 5 0 i 0 1:
i 47 Others Koyambal 1 8 0 0 1 ]
& 48 Others Kuda 23 6 0 0 0 q
49 Others Kumbha 4 43 12 1 Z 0
.|l s0 Others Lokhandi 6 1 0 0 0 0
5| sq Others Moh 27 11 2 Y 0 0
' 12 4 0 0 G
s} 52 Others Palas 12 1 5 -
A1l 53 Others Pangara 3 0 ! = 5 ;
54 Others Patgiri 1 0 0 - = i
41| 55 Others Payer 8 19 2 5 - =
'!-‘5, 56 Others Pavir 0 8 1 5 5 =
j 57 Others Peru 0 1 0 5 5 0
» ] 58 Others Pombal 1 0 0 5 ;
59 Others Savar 0 1 0 ! 5 0
60 Others Shendri 31 20 1 L - 9
61 Gmelin Arborea Shivan 11 4 1 e S 0
&2 Others Tambat 1 1 0 0 0




e~ \ﬂf‘{’
- Others Tura o 1 0 5 - 0. J%' :
Ficus Racemosa Umbar 28 86 52 75 = :
Others Varas 72 147 25 3 °2 2
Others vila 12 11 3 3 7 -
QOthers Yelvachi 0 1 5 0 .
g6 | Others Pabha 97 10 i 5 g 5
tal 2830 (3080  [748
:zb Total (No of Trees.) 7546 338 L" 10
T
liii) Species-wise local/scientific names and girth-wise enumeration of trees at FRL-2 meter
N.o Scientific Name Local Name g%.)cm (6301 (61- (91- Wm
— . em.  PO)em.  [20)em.  |150)cm. { :
i1 Others Aamantegalil 13 4 0 0 —0—————-—’0“"’ ¥
i 2 Others Aapta 0 4 2 0 o —-———6‘—’ ﬁ
3 Others Aasan 103 92 17 3 . | g
4 Others havla 21 11 0 2 0 0 |
5 Others Aliv 15 25 0 0 0
Sl € Mangifera Indica Amba 61 124 66 62 57 90
"; 7 Others ° Ain 520 744 110 9 2 0 J
E. 8 Cassia Fistuta Bahava 6 9 1 1 0 0 f
gl 9 Others Bambu 1 0 0 0 0 0 g
T 10 Others Bhendi 1 2 1 1 ) 0 %
KT Others Bibla 0 0 ) 0 0 1 i
=1 12 Cthers Bogada 20 0 0 0 0 0
sl 13 Others Bokar 0 2 v} 0 0 0
g 14 Lagerstroemia Bonda 175 233 59 10 2 0 5
; Parviflora g
15 Zizyphus Jujuba Borkut 1 0 0 i 0 0 .,3
116 Others Butuska 0 1 0 0 0 0 ?t
17 Qthers Chanda 4 3 0 0 Y 0 e
18 QOthers Chinch 0 1 0 ¢ Y 0
|l 19 Others Dhaman 1 0 0 0 Q 0
"I 20 Others Dhavda 1 0 0 0 0 0 i
2 Others Dhayati 5 1 0 0 0 0
22 Others Dinni 1 0 0 0 0 0 3
4R Others Ea 1 5 4 1 3 1 :
24 Others Fanas 1 5 1 0 0 0 by
25 QOthers Gaal 11 5 0 1 1 0 5
26 Others Gawa 2 0 0 a 0 e
27 Others Ghatvel 1 1 0 0 0 0
: 28 Others Gol 1 1 0 0 Y v :
T Others Gulchay 293 118 6 1 1 1 F
§ 30 Others Hirda 158 226 75 40 27 31 a
A Others Jambul | 520 580 122 76 2 0
32 Others Kadipata 0 1 0 0 0 0 -
33 Others Kalamb 0 1 0 0 0 0
34 Others Kanchan 4 4 0 0 0 0
2ll 35 Others Kandar a 1 0 0 101 ¢
gl 36 Others Karambi 232 168 48 25 5 10
I Others - Karap 31 56 4 | 6 5 !
%Lﬁi | Others Kare! 18 4 i 5 (1] 3
139 | Others Karval 16 w v ! - -
40 | Others Karwa 0 2 0 0 0 :
41 Others Kavandar 12 2 ___9___________0__-— 0
42 Others Kharmati 1 0 0 ,_L— 0 0
43 Others Kirmira 10 0 0 ___-—9——-‘ g 0
Y Others | WKobat | O 1 0 0 0 0
i — — X T = = =

s
|

|
!
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s Others Kumbha 40 40 12 1 2 0
Others Lokhandi 6 1 0 0 0 o |
Others Moh 27 11 2 0 0 0
Others Pabha 90 ki 1 0 —0_—___—___—___6—_-—___
Others Palas 12 12 4 0 —0% | ©
Others Pangara 3 0 1 1 _{)_—F_—_O—-_—
Others Patgiri 1 0 0 0 5 0|
Others Payer 3 19 2 4 | o | 1
Others Payir o) 8 1 0 1 0
Others peru 0 1 0 0 0 ___,_9-———
Others Pombal 1 0 0 o | o | ©o |
Others Savar 0 1 0 1 0 __(_)_____
Others Shendri 23 20 1 1 0 0
Others Shivan 11 4 1 0 0 i—_
Others Tambat 1 1 0 0 0 0
Others Toran 8 ] 0 0 0 0
Others Tura 0 1 v 0 ) 0
Others . Umbar 23 83 49 64 48 143
Qthers Varas 69 143 24 8 6 0
Others vila 12 11 2 3 0 1
. Others Yetvachi 0 1 0 0 0 0
* |rotal 2620  [2843 663 324 187 286
Sub Total (Mo of Trees.) 6923

(iv) Species-wise local/scientific names and girth-wise enumeration of trees at FRL-4 meter
5. L. 0- 31- 61- 91- (121-
No, [oentificName - fLocal Name gD)cm. (60)cm. (90)cm. (120)cm. (socm. |10
=1 Others Aamantegal] 13 4 0 0 0 0
2 Others Aapta 0 4 2 0 0 0
3 Pterocarpus Aasan 98 85 17 3 1 4
Marsupium
4 Others Aavla 19 10 0 2 0 0
5 Others Ain 505 693 98 9 2 0
6 Others Aliv 13 23 4 0 0 0
w7 Mangifera Indica Amba 52 113 57 55 52 78
o8 Others Bahava 6 9 0 1 0 0
g Others Bambu 1 0 0 0 ] ]
10 Cthers Fanas 0 3 1 0 0 0
11 Others Gaal 11 5 0 1 t 0
12 Others Gawa 2 0 0 0 0 G
#1013 Others Gol 1 1 0 0 0 0
2l 14 Others Gulchay 257 108 5 1 1 1
15 Others Hirda 139 207 66 3t 26 25
16 Others Jambul 472 506 98 54 19 0
17 Others Kadipata 1 0 0 0 Q
“ly 18 Qthers kalamb 0 1 0 0 0 0
? 19 Others Kanchan 4 0 0 0 0
?"x 20 Others . Kandar 0 ! 0 0 0 0
'&é 21 Others Karambi | 211 146 39 20 9 3
Bl 2 Others Karap 28 51 38 4 2 1
| 23 Others Karel 1 7 4 1 0 0
il 24 | Others Karval 16 T 0 1 0 1
25 | Others Karwa 0 z 0 0 g 0
26 Others Kavandar 1 2 a 0 0 ¥
27 Others Kharmati 1 B 0 o 0 0
28 Others Kirmira 10 0 0 0 e 0
29 Others Kobat 0 1 0 0 0 0
T an Nthare Kenealihar n 5 n L n 1

DB St




o [fomrbell |2 | - &7
fﬁ 32 | others | Kuda 22 6 0
MR Others Kumbha | 34 35 10
‘ 34 | Others Lokhandi 5 1 0
35 | Others Moh 27 11 2
-3“6"' Others Pabha 77 9 1
| 37 | Others Palas 11 12 4
‘ _3_§_L_f Others Pangara 3 ) 1
| 39 | Others Patgiri 1 0 0
i __49/_ Others Payer 8 18 2
41 Others Payir 0 B 1
42 Qthers Peru 0 1 0 ;
a3 Others Pombal 1 o 0 }r
i 44 Others Savar 0 1 0 ”
lf _15_ Others Shendri 16 16 1 '
(46 Others * Shivan 10 3 1
47 Others Tambat 1 0
| . 48 Others Toran 7 6 0 "
| KD Others Tura 0 1 0 4
AN Others Umbar | 17 74 a5 2
:;Z 51 Others Varas 68 136 18 7 5 0
52 Others Vila 12 11 2 3 0 1
| B EE] Others Yelvachi 0 1 0 0 0 0
0 54 Others Bhendi 1 2 1 1 ] 0
F1| 55 Mimusops Elengi Bogada 16 0 0 0 Q 0 .
Al 56 Others Bokar 0 2 0 0 0 0 2
<[ 57 Lagerstroemia Bonda 164 212 47 9 2 0 3
' Parviflora fg}
58 | Zizyphus Jujuba Borkut 1 0 0 0 0 0 ‘#’
=] 59 Others Chanda 4 3 0 0 0 0 g
» 1 60 Others Chinch 0 1 0 0 0 0 )
é 61 Others Dhaman 1 0 0 0 0 o .
2l 62 Others Dhavda 1 0 0 0 0 0 %
files Others Dhayati | 5 1 0 0 0 o :
f 2l 64 Others Ela 1 4 4 1 3 1 :
E’ 65 Others Butuska 0 1 0 0 0 0 e
, F 66 Others | Yevachi | 0 1 0 0 0 0 2
\ & |fTotal 2399  |2586 569 264 170 247
| 2 1ls0ib Total (No of Trees.) 6235 ]
%15. Working plan prescription for the forest land proposed for diversion : NIL .
% <
-16. Brief note on vulnerability of the forest area to erosion ;
the project involve construction of new resevoirs. However, the resevoirs will be con_s’t.ructed at the place
of natural depression. the project agency has proposed a site specilic
"17. Approximate distance of the proposed site for diversion from boundary of forest(in km.}: 0 t-
8. significance of the forest land proposed for diversion from wildlife point of view
Details of wildlife present in and around the forest land proposed for diverslfsn 1 The .
).  presance of animals such as teopards,hyena,wolf,jackal,hares,wild boar,porcupine and birds
such as bee eater, grey hornbili,sunbirds is observed in this area
i), Whether forms part of national park, wildiife sanctuary, piosphere reserve,tiger reserve,
elephant corridor, wildlife migration corridor etc. : No

e T S
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tecte .
0 area is not notified,then, 10kms distance from boundary of the Protected

pe treated as ESZ): Mo

of the Pr
i g protecte?
) Area should

whether .
carridor, wildlife migration corridor etc., ¥s located within 1 Km_ frgm boundary of the

(V): land proposed for diversion : No

forest

rarefendangered/unique species of flora and fauna foyng i the area : No

(vl. Whether any

Inetails of any protected archaeological/heritage site/defence establishment or any other
fimportant monument located in the area, if any
. Wwhether any protected archaeological/heritage site/defence establishment or any other
| (" important monument is located in the area : No
. '10. Comment as to the reasonability of the extent of the forest land proposed for diversion
!
Whether the requirement of forest {and as proposed by the user agency is unavoidable

i)
( and bare minimum for the project : Yes

11. Details of violation(s), if any ,committed

L2 e LI §

Whether any work in violation of the Act or guidelines issued under the Act has been

i).
o carried out : No

12. Whether work in violation is still in progres(Yes/No) & NiL

I |13. Details of compensatory afforestation scheme

d Area notified under Wildhite(Protection) Act, 1972 (Note: |n case, ESZ of

any national park, wildlife sanctuary, biosphere reserve, tiger reserve, elephant

(i). Patch wise d.etails of non-forest or Revenue forest land to be provided by User Agency for CA

| B.nopistrict Name|Village |Area(in ha.)khasra KML filePresent Owner file

=<

1 Ratnagiri |Chorvanel 245.735 |71t075,91to 98, 101 to 104, 113, 114 @ i

(ii).  Upload a scanned copy of the Geo-referenced map of the forest land propased for C.A.
prepared by using DGPS or Total Station: "3

(ii).

Upload a copy of Survey of India Toposheet indicating boundary of forest land proposed for

cA: =
(iv). Copy of CA scheme details: ‘?jg
(iv).  Copy of CAscheme details: NA
Additional information Details
K, No. [pocuments [Remarks
NIL
*14. District Profile
Forest Total forest Forest Land [Progress of ) Forest B} Non-
i S District Geographical jarea of ar ea po. of including ompensatory and (i forest
"B ame al:ea.oftl.'\e tr_ae o d'werted Approved penal C.A. fafforestation as o (in land (in|
district (in ha.)|district (in[since 1980 (Cases (in ha.) bn(date) . ha.)
ha.) (in ha.)
1 | Mashik
2 jThane| 135778.00 | 56799.90 | 4427.5996 37 1209.2982 | 31/03/2025 [1209.136 36.605
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v t |and
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o Site ether Himes .

jivis! Circle linspectedisite Gite Site inspection report

INam# inspected

i By P visited

west Nashik DFO Yes One B‘v;_

l;rcashingashik

"~ shahapur [Thane DFO Yes One =

: Mashil CF Yes One <
e — =
_} Nodal No No Data
| Officer

{Specific recommendation of the DFO/CCF/Nodal Officer with(

16.

i Specific recommendation of the DFO/CCF/Nodal O

%with reason

g

b

V)

fficer for acceptance or otherwise of the proposal

part 1,4l g Par

—— )
Date of
vrisit L
[

24/10/2024 -

73712/2024
o ]
1070472025
Enailiinit

.

T AT e

SO £ Ty

., dati hether| &
“ Division Circle I;:commen ation RecommendationReason Letter F :
. greed 3
%‘ West MNashik DFO Recommended | In case of allotted ﬂ)}; L
. [Nashik(Nashik land, within the _|
b project area the g
% user agency shall %
v not utilize/acquire g‘:
@ the land parcel B
3:; without a H
E separate/additional H
B diversion proposal. E
8 Additionality, the 7
B project involves ?g
g construction of 3
2 tunnel work may g
B require stability L
studies from :
3 national level 4
g institutions. i
4 considering the !
project is 3
recommended for .
approval 62.29 ha “
i
" {
i
4
b
#
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recommended for
acceptance on
following grounds
1. Demand for the
power is on steady
rise with an
average annual
rate of 8 9%in the
country. The
project aims at
augmentation of
present installed
capacity of hydre
: power in the
! country by 1500
‘ MW. The
h Government of
Maharashtra has
executed
Memorandum of
Understanding with
the Project
Proponent for
development of the
extant project. 2.
The Hydro Energy
# Project is an
" ’ established, proven
and cost effective
technology for
B clean and cheap
electricity. Demand
for the power is on
steady rise in the
State of
Maharashtra. The
project has
potential to bridge
the gap between
demand and supply
of electricity in
Maharashtra. 3.
The project will
generate
significant
employment
, opportunities for
o the people of
maharashtra for the
decades together
and will create
infrastructure
; facitities to
accelerate socio
% economic
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?f' recommended for
o acceptance.
Nashiiﬁ CcF Recommended | Recommended as
s mentioned in Part
& Ii

f, Thane cF Recommended | The JSW Energy

PSP two limited

proposed 243.74

. : ha. for hydro

energy project in
Jamunde village of

lgatpuri Tehsil of
Mashik District and
Kalbhonde, Kothat
village in Shahapur

Tehsil of Thane
district for Pumped
storage of 1500 MW

capacity. The

government of
Maharashtra has
signed a MOU with
user agency. This
project is aimed to
provide cheap and
clean and green
energy. Thisis a
public utility
project.
Modal Officer Recommended Recommended ‘ﬁ_
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=
_FSHY Energy PSP Two Limited

Regd. Office : JSW Centre,
Bandra Kurla Complex,
Bandra (East), Mumbati - 400 051

CIN.: U40106MH2024PLC367136
Phore  +9122 4286 1000

Fax +91 22 4286 3000

Website www]sw.in

UNDERTAKING

(Regarding Dam Safety)

Certified that the permission will be obtained from the Dam Safety Authority, if
required, after Stage-1 approval, for the proposal involving diversion of forest land

for construction of the Bhavali Pumped Storage Project (1500 MW) located in
Nashik and Thane District in the State of Maharashtra.

For JSW Energy (PSP) Two Limited

>

(Authorized Signatory)

Place : Noshik
Date: 2811012025

@

nnpar  Pariof O P Jindai Group
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Govt. of India
PRI
Ministry of Power
e farge TfesoT
Central Electricity Authority
STeT g uRisTen F{plamheT THTET

Hydro Project Appraisal Division

OFFICE MEMORANDUM

Subject: Accord of Concurrence to Bhavali Off-stream Open Loop Pumped Storage
Project, 1500 MW (5 x 250 MW + 2 x 125 MW) in Maharashtra by M/s. JSW
Energy PSP Two Limited under Section 8 of the Electricity Act, 2003 -
regarding.

Detailed Project Report (DPR) of the Bhavali Off-stream Open Loop Pumped
Storage Project, 1500 MW (5 x 250 MW + 2 x 125 MW) in Maharashtra by M/s. JSW
Energy PSP Two Limited was uploaded in the DPR Approval Process Monitoring System
(DAPMS) portal of CEA on 05.09.2024 for concurrence, as per Guidelines for Acceptance,
Examination and Concurrence of Detailed Project Reports for Pumped Storage Schemes

Version 3.0

2. Undersigned is directed to convey the decision of Authority taken in the meeting
held on 06.09.2024, to accord concurrence to Bhavali Off-stream Open Loop Pumped
Storage Project (PSP) in exercise of the powers conferred upon the Authority under Section
8 of the Electricity Act, 2003.

3. The undertaking by M/s. JSW Energy PSP Two Limited is attached at Annex- I. The
salient features of the scheme are given in Annex-ll.

4, This concurrence is subject to fulfilment of the following conditions: -
i Mfs. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of Central Water Commission (CWC) as given in Annex-Iil.

i. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of Central Electricity Authority (CEA) as given in Annex-1V.

ii. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of Geological Survey of India as given in Annex- V.

iv. M/s. JSW Energy PSP Two Limited shall comply with the suggestions/
observations of CSMRS as given in Annex-Vl.

Far HEe, A, 75 feee-110066 saiithere: 011-26732362 &l hpaone-cea@gov.in ATEZT: www.cea.nicin .
Sewa Bhawan, RK Puram, New Delhi-110066 Telefax-011-26732362 Email: hpaone-cea@gov.in \Website: www.cea.nic.in
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v. M/s. JSW Energy PSP Two Limited shall make provisions to install the
instruments (list attached at Annex-VII} in appropriate number at suitabie
locations in project as per relevant IS codes in consultation with CWC.
Further, it is to mention that the list of instruments attached at Annex-VIi is not
exhaustive and may be medified by CEA in future. M/s. JSW Energy PSP Two
Limited shall be responsible for installing adequate instrumentation in the
project to ensure safety and monitor project health effectively.

vi.  M/s. JSW Energy PSP Two Limited shall communicate results of explorations/
investigations from time to time for appraisal of CEA/ CWC/ GSI/ CSMRS

regularly.

vil,  Examination of Cost Estimates of Pumped Storage Projects is exempted from
Concurrence Process. However, additional chapters as per Guidelines for |
Formulation of Detailed Project Reports for Pumped Storage Schemes
Version 3.0, shall be submitted by M/s. JSW Energy PSP Two Limited to the
Authority within 60 days from date of uploading the DPR on CEA portal so as
to ascertain the project cost in accordance with the limit specified by the
Central government from time to time. It will not be vetted by CEA/CWC.

viili.  M/s. JSW Energy PSP Two Limited shall use the NCSDP approved
parameters for design purposes.

iX.  In case geological surprises in works of the project are met, M/s. JSW Energy
PSP Two Limited shall systematically maintain a record of geological '
surprises and treatment provided. The same may be immediately brought to|
the knowledge of Standing Committee for matters pertaining to Geological
Uncertainties/ Surprises and Natural Disaster Events faced in the
Hydroelectric Projects constituted vide OM date 23.10.2023 (Annex-VII).

X.  M/s. JSW Energy PSP Two Limited shall obtain Environment and Forest
clearance from MoEF&CC and shall submit a copy to CEA. :

Xi.  M/s. JSW Energy PSP Two Limited shall obtain Clearance from Nation fl
Board of Wildlife and shall submit a copy to CEA, if applicable.

xil.  M/s. JSW Energy PSP Two Limited shall obtain Land availability certificat
before actual start of the project and shall submit a copy to CEA.

Xiit.  M/s. JSW Energy PSP Two Limited shall obtain NoC from Ministry of Defenage
and shall submit a copy to CEA, if applicable. I

Xiv. If Scheduled Tribe population is getting affected at project site, clearange
under Forest Right Act/ Ministry of Social Justice & Empowerment/ Staie

Government shall be obtained by M/s. JSW Energy PSP Two Limited arlld
shall submit the same to CEA. j

Xv.  Suitable R&R plan shall be prepared by M/s. JSW Energy PSP Two Limited
and submitted to MoEF&CC for obtaining their clearance.

Xvi. M/s. JSW Energy PSP Two Limited shali set up a sound and scientific safety
management system which shall include:

T e, HRFGH, T Reeeli-110066 Eeite: 011-26732362 & hpaone-cea@gov.in JTHIZT: www.cea.nicin
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Establishing procedures to identify hazards that could give rise to the
potential of injury, bealth impairment or death and measures to control
impact of such hazards.

» Setting up an Early Warning System to deal with hazardous events stch
as Glacial Lake and Landslide Outburst Floods, Earthquakes, cloudburst,
Flash Floods, Avalanches, Dam Break event, etc.

» Establishing Standard Operating Procedure to deal with these hazardous
events.

xvii.  M/s. JSW Energy PSP Two Limited shall obtain clearance from Ministry of
Home Affairs regarding participation of foreign companies in tender works
packages and shall comply with the conditioned stipulated therein.

xviii.  M/s. JSW Energy PSP Two Limited shall take measures for averting the
flooding of the powerhouse as per conditions contained in Annex-IX and
appropriate preventive measures of Disaster Management in case of Dam
failure or sudden release of water as per conditions contained in Annex-X.

Xix. M/s. JSW Energy PSP Two Limited shall comply with the “Guidelines for
participation of foreign Companies in tender work packages of Hydroeleciric
Projects in sensitive areas, 2009 as issued by Ministry of Power vide letter
no. 7/1/2002-DO (NHPC Limited) [Vol.Il] dated 03.09.2009 (Annex-XI).

XX.  M/s. JSW Energy PSP Two Limited shall deploy modern tools / software for
construction monitoring of the project by establishing [T based monitoring
systems and linking the same to CEA network.

xxi. M/s. JSW Energy PSP Two Limited shall ensure availability of adequate
quantities of rock/sand from quarries/excavated muck/burrow areas to meet
the requirement of coarse & fine aggregates for both wearing & non-wearing
surfaces.

xxii.  Fly ash and fly ash based products shall be used in the construction of various
works to the extent possible in accordance with MoEF&CC (Erstwhile MoEF)
notification dated 14.09.1999 and its amendment dated 27.08.2003 and as
revised on 06.11.2008. Construction material surveys shall include the
required investigations for use of fly ash and fly ash based products in various
works, infrastructure facilities etc. and their feasibility shall be ascertained by
M/s. JSW Energy PSP Two Limited.

xxii.  Information in respect of tying up essential inputs/statutory clearances, results
of investigations/ studies shall be submitied by M/s. JSW Energy PSP Two
Limited to CEA/CWC/GSI/CSMRS on receipt of same from time to time.

xxiv.  The broad technical aspects of the project proposal in the project report have
been scrutinized in CEA in consultation with CWC, GSI and ather concerned
agencies. The scrutiny is based on the data, assessment and certificates
presented in the report and information/clarifications received as compliances
to the observations on the assumption that the data and information furnished

a7 T, HR.FHIHA, 9% eel-110066 >aiteRg: 011-26732362 §3el: hpaona-cea@gov.in SEHTEE: www.cea.nic.in
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N are accurate and have been collected reliably by the project authorities from
dependable sources and/or after carrying out detailed surveys and
investigations as presented in the report.

xxv.  M/s. JSW Energy PSP Two Limited shall comply strictly the “Public
Procurement (Preference to make in India) Order, 2017 (PPP-MIl Order)"
issued by Department of [ndustrial Policy and Promotion, Ministry of
Commerce & Industry, Govt. of India vide its letter no. P-45021/2/2017-B.E.-II
dated 15.06.17. (Copy enclosed Annex-Xll).

xxvi.  M/s. JSW Energy PSP Two Limited shall register units of the project in e-gen
portal and map data on PM Gati Shakti Portal.

Xxvii.  M/s. JSW Energy PSP Two Limited shall strictly comply with the provisions
mentioned in Central Electricity Authority regulations for “Safety requirements |
for construction, operation and maintenance of electrical plants and electrical
lines, 2011" and amendment thereof, if any.

xxviii. ~ M/s. JSW Energy PSP Two Limited shall strictly comply with the provisions
mentioned in Central Electricity Authority regulations for “Measures relating to
Safety and Electric Supply, 2010" and amendment thereof, if any.

xxix.  M/s. JSW Energy PSP Two Limited shall approach CTU to seek connectivity
as per CERC Regulations.

XXX.  M/s. JSW Energy PSP Two Limited shall submit the updated DPR to the State
Govt., Appropriate Electricity Regulatory Commission, Central Transmission |
Utility and co-basin States within seven days from the date of issue this Office
Memorandum.

5. Developer has informed that project is scheduled to be completed in 46 months from .‘
zero date, i.e., 01.03.2025.

6. Concurrence is subject to compliance by M/s. JSW Energy PSP Two Limited of' ‘
various policies/ guidelines etc. issued by Govt. of India from time to time.

7. Monthly Status Report of compliance of the conditions stipulated in para 4 of this
Concurrence letter shall be submitted by M/s. JSW Energy PSP Two Limited to HP
division, CEA.

8. Monthly Progress Report of the project shall be submitted to Hydro Projeci
Monitoring (HPM) Division of CEA. Three (3) copies of half-yearly reports both on physical
progress of the scheme and expenditure actually incurred, duly certified by statutory
auditors shall be submitted to the Authority till the Commercial Operation Date of the plant.;
The project authorities shall give free accessibility to CEA officers and staff to have on the
spot assessment of various aspects of the project.
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9. Monthly status of the project from date of concurrence to date of Commercial \‘-"_ '
Operation (COD) shall be furnished by M/s. JSW Energy PSP Two Limited to HPA division, /-
CEA as per the proforma enclosed at Annex -XIIL.

10.  In case time gap between Concurrence accorded to the scheme by CEA and award
of one of major civil packages {(either of Dam/ Embankment/ HRT/ Powerhouse) by M/s.
JSW Energy PSP Two Limited is three years or more, a fresh Concurrence of CEA shall be
obtained by M/s JSW. Energy PSP Two Limited.

Revalidation of Concurrence can also be considered, in case, the reason for delay in
award of one of major civil packages {(either of Dam/Embankment/HRT/ Powerhouse) is
beyond the control of developer. However, proposal for revalidation shall be submitted
three months before the expiry of validity of the Concurrence, which is three years from the
date of issue of this Concurrence Memorandum.

11. In case, changes are made in design parameters, during construction, due to site
conditions or otherwise, the same shall be submitted to CEA under intimation to concerned
appraising Organization (CWC/GSI/CSMRS) for their approval at the design stage itself,
well before execution of work in the form of Memorandum of Changes (MoC). The
execution of such changes shall remain suspended till approval of the Autharity on MoC.

12.  The Authority reserves the right to revoke the concurrence, if the conditions
stipulated in the concurrence letter are not complied with to the satisfaction of the Authority.

This issues with the approval of the Competent Authority.

Signed by Jyoti Singh
Date: 24-09-2024 17:19:38

(Jyoti Singh})
Deputy Director
To,
1. Whole Time Director, M/s. JSW Energy PSP Two Limited , NTH Complex 4th Floor,
A-2, Shaheed Jeet Singh Marg, Qutab [nstitutional Area, New Deihi 110016.

2. Secretary, MOEF&CC, Govt. of India, Paryavaran Bhawan, CGO Complex, Lodhi
Road, New Delhi-110003.

3. Chairperson, Central Electricity Regulatory Commissicn, 3 & 4™ Floor, Chanderlok
Building, 36, Janpath, New Delhi-110001..

4, Chairperson, Central Water Commission, Sewa Bhawan, R.K. Puram, New Delhi-
110066.

5. Additional Chief Secretary to Government, Depariment of Energy, 3rd Floor, Main
Building, Mantralay, Mumbai-32. (email: ministertanpure@gmail.com)

6. Chairman-cum-Managing Director, Power Grid Corporation of India Limited,
Saudamini, Plot No.2, Sector 28, Gurgaon-122001 (Haryana).
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.\{77 7. Chairman, Central Transmission Utility of India Limited, Floors No. 5-10, Tower 1,
A Plot No. 16, IRCON International Tower, Institutional Area, Sector 32, Gurugram,
Haryana - 122001

8. Adviser (Energy), NITI Aayog, Yojana Bhawan, New Delhi-110001. |

9. Member (D&R), Central Water Commission, Sewa Bhawan, RK Puram, New Delhi- |

110066.

10. Joint Secretary (Hydro), Ministry of Power, Shram Shakti Bhawan, Rafi Marg, New
Delhi-110119.

11.Chief Engineer (HPA/ PSP&PA-I/ F&CA/ CD/ Legall HPP&I/ HETD&RM/ HPM),
CEA, Sewa Bhawan, RK Puram, New Delhi-110066.

12.Chief Engineer Design (NW&S) & Nodal Officer for Single Window Clearance Cell,
CWC, Sewa Bhawan (S), RK Puram, New Delhi-110066.

13.Director (LHIM & EPE Division), Geological Survey of India, A-ll, Pushpa Bhawan,
Madangir Road, New Delhi-110062.

14.Director, CSMRS, Olof Palme Marg, Hauz Khas, New Deihi-110016.

15.Director PA(N) & Nodal Officer for Single Window Clearance Cell, CWC, Sewa
Bhawan(S), RK Puram, New Delhi-110066.

16. Director {Hydrology(S)/ CMDD (E&NE)/ Embankment (E&NE) HCD(E&NE)/ Gates
Design (E&NE)/ FE&SA/ ISM-1/ CA-HWF/ CB&PM/ Instrumentation}, CWC, Sewa
Bhawan (S}, RK Puram, New Delhi-110066.

Copy to:

17.Chairperson, Central Electricity Authority, Sewa Bhawan, RK Puram, New Delh-
110066.

18.Member (Power System/ Hydro/ Planning/ Grid Operation & Distribution/ Thermal/ |
Economic & Commercial), CEA, Sewa Bhawan, RK Puram, New Delhi-110066.

wRR
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The Electricity Act, 2003

MINISTRY OF LAW AND JUSTICE
(Legislative Department)

New Delhi, the 2nd June, 2003.]yaistha 12, 1925 (Saka)

The following Act of Parliament received the assent of the President on the 26th
May, 2003, and is hereby published for general information:

THE ELECTRICITY ACT, 2003
[No.36 of 2003]
[26th May, 2003]

An Act to consolidate the laws relating to generation, transmission, distribution,
trading and use of electricity and generally for taking measures conducive to
development of electricity industry, promoting competition therein, protecting
interest of consumers and supply of electricity to all areas, rationalization of
electricity tariff, ensuring transparent policies regarding subsidies, promotion of
efficient and environmentally benign policies, constitution of Central Electricity
Authority, Regulatory Commissions and establishment of Appellate Tribunal
and for matters connected therewith or incidental thereto.

Be it enacted by Parliament in the Fifty-fourth Year of the Republic of India as follows:-
PARTI

PRELIMINARY

Section 1. (Short title, extent and commencement) --- (1) This Act may be called the
Electricity Act, 2003.

@ It extends to the whole of India except the State of Jammu and Kashmir.

(3) It shall come into force on such date as the Central Government may, by
notification, appoint

Provided that different dates may be appointed for different provisions of
this Act and any reference in any such provision to the commencement of this
Act shall be construed as a reference to the coming into force of that provision.
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The Electricity Act, 2003

PARTII

GENERATION OF ELECTRICITY

Section 7. (Generating company and requirement for setting up of generating
station):

Any generating company may establish, operate and maintain a
generating station without obtaining a licence under this Act if it complies with
the technical standards relating to connectivity with the grid referred to in
clause (b) of section 73.

Section 8. (Hydro-electric generation): --- (1) Notwithstanding anything
contained in section 7, any generating company intending to set-up a hydro-
generating station shall prepare and submit to the Authority for its concurrence,
a scheme estimated to involve a capital expenditure exceeding such sum, as
may be fixed by the Central Government, from time to time, by notification.

(2)  The Authority shall, before concurring in any scheme submitted to it
under sub-section (1) have particular regard to, whether or not in its opinion,-

‘(a}  the proposed river-works will prejudice the prospects for the best
ultimate development of the river or its tributaries for power
generation, consistent with the requirements of drinking water,
irrigation, navigation, flood-control, or other public purposes, and
for this purpose the Authority shall satisfy itself, after consultation
with the State Government, the Central Government, or such other
agencies as it may deem appropriate, that an adequate study has
been made of the optimum location of dams and other river-
works;

(b)  the proposed scheme meets the norms regarding dam design and
safety.

(3)  Where a multi-purpose scheme for the development of any river in any
region is in operation, the State Government and the generating company shall
co-ordinate their activides with the activities of the person responsible for such
scheme in so far as they are inter-related. |

Section 9. (Captive generation):

(1}  Notwithstanding anything contained in this Act, a person may construct,
maintain or operate a captive generating plant and dedicated transmission lines:

- 13-
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1.1
1.1.14

1.1.3

1.2
1.2.1

sl

SECTION-1
REQUIREMENT FOR COCURRENCE OF PUMPED STORAGE SCHEMES
Provisions under the Electricity Act, 2003

As per Section 8(1) of the Electricity Act, 2003, any generating company intending to
set up a hydro generating station shall prepare and submit to the Authority for its
concurrence, a scheme estimated fo involve a capital expenditure exceeding such
sum, as may be fixed by the Central Government, from time to time, by notification.

As per Section 8(2) of the Electricity Act, 2003, the Authority shall before concurring
to any scheme submitted to it, have particular regard to, whether or not in its opinion,

a) the proposed river-works will prejudice the prospects for the best ultimate
development of the river or its tributaries for power generation, consistent with the
requirements of drinking water, irrigation, navigation, flood control, or other public
purposes, and for this purpose the Authority shall satisfy itself, afterconsuitation
with the State Government, the Central Government, or such other agencies as it
may deem appropriate, that an adequate study has been made of the optimum
location of dams and other river-works.

b) The proposed scheme meets the norms regarding dam design and safety.

As per Section 8(3), where a multi-purpose scheme for the development of any river
in any region is in operation, the State Government and the generating company shall
co-ordinate their activities with the activities of the persons responsible for such
scheme in so far as they are inter-related.

Capital Expenditure exceeding which Concurrence is required

In compliance with Section 8(1) of the Electricity Act, 2003, the Central Government
vide Notification No. SO 550(E) dated 18.04.2006 modified vide Notification No. SO
490(E) dated 28.01.2014 has fixed the following limits of capital expenditure for
various categories of hydroelectric schemes exceeding which the scheme is to be
submitted fo the Authority for concurrence:

i) F 2500 crores, provided that —

a) the scheme is included in Nationa! Electricity Plan (NEP) as notified by
Central Electricity Autherity (CEA) and conforms to the capacity and

type.

b) the site for setting up the generating station has been allocated through
the transparent process of bidding in accordance with the guidelines
issued by Central Gowt.

ii) F 1000 crores for any other scheme not covered by para i (a) and i (b) of
clause.




2.1
2.1.1

SECTION-2
SUBMISSION AND ACCEPTANCE OF DPR

For Power Projects

The Generating Company / Project Developer intending to set up a pumped storage
station shall submit the DPR to the Authority for its concurrence as required under
Section 8 of the Electricity Act, 2003.

Generating Company / Project Developer shall prepare the DPR of Pumped storage
Scheme as per latest version of "Guidelines for Formulation of Detailed Project
Reports for Pumped Storage Schemes” published by CEA.

2.1.2 Submission of DPR

2.2
2.2.1

2.2.2

Generating Company / Project Developer shall upload DPR on DPR Approvai
Process Monitoring System (DAPMS) portal of CEA (hitps:/ceaclearance.gov.in/)
and submit 8 copies of DPR including pre-DPR chapters approved by respective
appraising groups along with six soft copies on compact disks/ pen drives to HPA
division, CEA. CEA shall check whether clearance of Chapters/aspects have been
included as per the Checklists aftached at Appendix-1(a) and Appendix-1(b).
Further, developer shall submit an undertaking in the format prescribed at Appendix-
1(c).

For Mulit-Purpose Projects

DPRs of multipurpose projects involving drinking water, irrigation, power, flood control,
navigation etc. shall be submitted to CWC for clearance of Technical Advisory
Committee (TAC) of Ministry of Jal Shakti (MoJS). In case DPRs of these schemes
are submitted to the Authority, the Authority shall not accept the same and redirect
these fo CWC/ ModJS for examination/appraisal.

The views of the Authority on power portion of the scheme viz. power planning and
cost estimates shall be submitted to CWC for accord of clearance by Technical
Advisory Committee of MoJS. Detailed examination of Pumped Storage Scheme shall
be undertaken by the Authority after DPR of the power portion is submitted to itfor
accord of concurrence under Section 8 of the Electricity Act, 2003.

DPRs of power projects, involving flood moderation aspects only in addition to power
generation shall be accepted in CEA and referred to CWC for examination of the flood
moderation aspects. Detailed examination of such schemes could be continued by
CEA (as per procedure mentioned above in Para 2.1) along with appraisal of scheme
by CWC/ MoJS for flood moderation aspects. However, the date of acceptance of
such scheme in CEA for concurrence would be reckoned fromthe date of clearance of
flood mederation aspects by CWC/ MoJS.




3.1
3.1.1

3.1.2

3.1.3

3.2

3.2.1

SECTION-3
EXAMINATION AND CONCURRENCE OF DPR

Examination Procedure

To discharge its obligation under Section 8 of the Electricity Act, 2003, the Authority
may take the assistance of Central Water Commission, Ministry of Jal Shakii,
Geological Survey of India (GSI), Central Soil and Materials Research Station
(CSMRS) etc. The Authority may also consult the State Government or Central
Government or such other Government agencies as it may deem appropriate (as
per Section 8(2) of Electricity Act, 2003.

The comments / queries raised by the Authority shall be promptly replied by the
Generating Company / Project Developer preferably within a period of 7 working days
and not more than 15 working days, failing which the DPR shall stand returned to the
generating company.

Concurrence of DPR

The Authority acts as a single agency in so far as concurrence of the Pumped Storage
Schemes is concerned. However, as per the demarcation of responsibility inGovt. of
India, the following aspects related to Pumped Storage Schemes are assigned to
CWC/ ModJsS:

3.1.3.1 Hydraulic Structures for hydropower
3.1.3.2 Water Management
3.1.3.3 Flood Control

3.1.34 Dam Safety

3.1.3.5 Regulation and development of inter-state rivers and river basins

3.1.3.6 Water laws legislation

3.1.3.7 International water laws

3.1.3.8 The matter regarding rivers common to India and neighboring
countries.

CEA therefore consults CWC/ MoJS on issues related to Inter-State/ International
clearance, Hydrology, design of Hydraulic Structures, Dam design & Safety,
Construction Material & geotechnical aspects, Construction methodology and
Machinery, Cost of civil works, etc.

The examination of a Pumped Storage Scheme is an interactive process and involves
appraisal of various aspects like Design and safety of the dam, Hydel civil design,
Electro-mechanical design etc.

Concurrence tc the Scheme

In case the Pumped Storage Scheme is found technically viable with necessary inputs
and clearances having been tied-up, the Authority may accord concurrence for
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3.2.2

3.3
3.3.1

3.32

3.4

3.5

3.6
3.6.1

3.6.2

implementation of the Pumped Storage Scheme, under Section 8 (2) of the Electricity
Act, 2003,

The intimation regarding accord of concurrence to Pumped Storage schemes is
conveyed to the Generating Company / Project Developer, Ministry of Power, other
concerned Governmeni Departments, State Government and appropriate Regulatory
Commission.

Submission of updated DPR

During the DPR preparation process, if changes are suggested by
CEA/CWC/GSI/ICSMRS which have an impact on the design of the scheme, then
Generating Company / Project Developer is required to update the DPR incorporating
all the suggested modifications as agreed by them during the deliberations, upload
the same on online DPR clearance portal of CEA and submit the same on compact
disk along with 6 (six) nos. of hard copies for record of the Authority.

The Generating Company / Project Developer is also required to submit the updated
DPR to concerned State Government, the Regulatory Commission and the
Transmission Utility under intimation to the Authority.

Information regarding Financial Closure

After the finances for the project is tied up, the Generating Company / Project
Developer shall inform the details of the financial package to the Authority.

Time Frame for accord of Concurrence

In case the Pumped Storage Scheme is found technically viable with necessary
inputs/ clearances having been tied up, the Authority may accord concurrence for
implementation of the pumped storage scheme, as far as practicable, within a period
of 50 (fity) days from the date of submission of 8 sets of DPR complete in all respects/
acceptance of Complete DPR by CEA from Developer.

Validity of Concurrence

In case the time gap between the concurrence to the scheme by the Authority and the
actual start of the work of the project by the generating company is three years or
more, a fresh concurrence of the Authority shall be obtained by the Generating
Company/ Project Developer before the start of actual work.

Revalidation of Concurrence may also be considered, in case the reasons for not

starting of works are beyond the cantrol of generating company. However, proposal

for revalidation shall be submitted three months before the expiry of validity of

Concurrence, which is three years from the date of issue of Concurrence letter.

The Generating Company may apply for revalidation of the Concurrence giving
justification after getting due authorization of the appropriate Government. The
Authority will consider the request for extension of the validity based on the merit.

The Authority reserves the right to revoke the concurrence, if the conditions stipulated
in the Office Memorandum conveying the Concurrence are not complied with to the
satisfaction of the Authority.
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3.7

3.8

3.9

IS

In case, any generating company acquires any Pumped Storage Scheme already
Concurred by the Authority through NCLT or through allotment by Siate Government
or by any other means, then generating company shall apply for its Transfer of
Concurrence to the Authority in accordance with the procedure laid down by the
Authority (given at Appendix-2).

Transfer of Concurrence

Subsequent changes in the Project parameters

In case of changes or any deviations in the parameters of the project from those
concurred by the Authority ,necessitated on account of site conditions, they must be
brought to the notice of the Authority on immediate basis with appropriate justification
for its approval prior to implementation of such changes else Authority may decide as
per clause 3.6.2.

Also, Central Eleciricity Authority’s Guidelines for Examination and Approval of
Changes in Design of Structures / Equipment of Hydroelectric Projects including
Pumped Storage Projects (PSPs) subsequent to Accord of Concurrence by CEA are
available on the Authority’s website (www.cea.nic.in).

Availability of Guidelines

Central Electricity Authority’'s “Guidelines for Acceptance, Examination and
Concurrence of Detailed Project Reportsfor Pumped Storage Schemes” are available
on the Authority’s website (www.cea.nic.in).

Central Electricity Authority’s “Guidelines for Formulation of Detailed Project Reports
for Pumped Storage Schemes” are available on the Authority’s website
(www.cea.nic.in).

3.10 Applicability of Guidelines

These guidelines are applicable to all the pumped storage projects which require
concurrence of the Authority under section 8 of Electricity Act irrespective of their date
of submission.




Appendix-1(a)

Checklist —1
S. ITEM REMARKS
No
1. Name of the project
2. Location
a) State(s)
b) District(s)
c¢) Taluka(s)/Tehsil(s)
d) Basin
e) River
f) Longitude/Latitude
g) Survey of India Topographical Map reference No.(s)
h) Earthquake Zone number
i) Complete address for correspondence along with pin
code/ e-mail, FAX, Telephone numbers of Nedal Officer
and Alternate Nodal Officer.
3. Whether the scheme is included in the National Electricity [¥ Yes/No
Plan. If so, whether the capacity and type of the scheme
are same as given in the NEP.
4, Category of the project i
a) Power Project
b) Power Project having reservoir for flood moderation.
c) Multipurpose Project
5. In case of category 4¢) above, whether the clearance of  [* Yes/No
Technical Advisory Committee of Ministry of Jal Shakti is
available.
6. Mode of formation of the Generating Company in terms of |
Clause-2(28) of Electricity Act, 2003.
7. Whether the Generating Company is Registered with the [* Yes / No
Registrar of the Company. Whether Article of Association
has Generation as one of the objectives of the Company
8. What is the mode of allocation of the scheme whether *
through
i) MOU route upto 100 MW
iiy Tariff based bidding
i) MOU route with equity participation of State Gout. If so
%age of State Govt. equity
iv) Any other mode
Q. Whether authorization of the Competent Governmentin ¥ Yes /No
favour of the company to establish, operate and maintain
specific Power Station available
10. | Whether land availability Certificate from State [Yes/No
Government available
11. | Whether State Govt. authorised the company to utilize 'Yes/No
water of that stretch of river.
12. | Whether Cost Estimates enclosed *Yes/No

Present Day & Completed Cost - For Generating
Companies in Central, State, Private and Joint Sectors and
For SEBs & State power Utilities
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13.

Financial Analysis/ How the project is going to be
financed.

14

Whether arrangement for absorption/ dispatch of power
made

Yes/ No

15

Whether arrangements for wheeling/ evacuation of
Power made

Yes/ No

16.

Whether any agreement with the transmission company to
provide evacuation system made. If so details of the
agreement.

Yes/ No

17.

Whether Consent of STU/ State Govt. for availability of off
peak powerfenergy (for pumped storage scheme) is
obtained.

Yes/ No

18.

Whether salient features of the Project filled up in the
prescribed format.

Yes/ No

19

Status of CWC /other affected States clearance from
inter-state angle, if applicable

*

20.

Status of Defence clearance, if required

*

21.

Whether the area is likely to have any Environmental and
Ecological problems due to the altered surface water
pattern If yes, whether preventive measures have been
discussed

Yes /No

22

Status of MOEF&CC Clearance from Environment/ &
Forest angle

23.

Status of Clearance from Indian Board of Wiid-Life

24

Status of Clearance under Forest Rights Act from
Ministry of Social Justice & Empowerment/ State
Government (In case Scheduled Tribe population is
affected)

25

Whether Rehabilitation and Resettlement Plan from
State Revenue Department enclosed.

Yes/No

26

Whether approvals of CEA/ CWC/ GSI/ CSMRS have been
obtained and included in the DPR in respect of following
aspects -

*

i). Gen. Layout by HCD Dte., CWC & HE&TD/ HPP&iI Div.,
CEA

Yes/No

ii). Hydrological Aspects by Hydrology Dte., CWC

Yes/No

iii). Power Potential Aspects by HPA/ HPP&I Div. CEA

Yes/No

iv). Foundation Engg. and Seismic Aspects by FE&SA
Dte, CWC

Yes/No

v). Geological Aspects by GSI

Yes/No

vi). Construction Material Aspects by CSMRS

Yes/No

vii).Inter-State Aspecis by ISM Dte, CWC

Yes/No

viii) Design of transmission system upto pooling point by
PSPA Div., CEA

Yes/No

ix) Dam/Barrage Design aspects by CMDD/BCD Dte.,
CWC

Yes/No

x) Gates/HM Design aspects by Gates Design Dte., CWGC

Yes/No

xi) Hydel Civil Design aspects by HCD Dte., CWC

Yes/No

xii) E&M Design aspects by HE&TD/ HPP&I Div, CEA

Yes/No

27

international Clearance by MoJS

Yes/No

Must for examination of DPR

-7-
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i)
ii)
iif)
iv)
vi)
vii)
viii)
ix).
xi)
Xii)

xiii)

*Note:

Appendix-1(b)

Checklist -2

Following chapters/documents should be available in the DPR

Basin Planning™®

Power supply position in the State and justification of the scheme from power
demand and supply considerations

Project layout map and drawings

Hydrology*

Power Potential Studies

Geology

Construction Material and Geotechnical aspects

Foundation Engineering and Seismicity aspects

Inter-State* aspects

Design of civil structures

Design of Electrical & Mechanical equipment

Power evacuation aspects (Transmission of Power and Communication
Facilities (upto Cooling Point)).

Set of drawings giving general layout of the project, civil components, E&M
equipment, Single Line switching scheme etc.

Completeness and relevance of material given in the above chapters needs to
be checked.

Chapters on Basin Planning, Inter-state Aspects and Hydrology are not
required for Off-stream closed loop type PSPs.
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Undertaking by Project Developer

To whomsoever it may concern

Ref. No:

This is to certify that the chapters of Detailed Project Report of the ........ Pumped Storage Project
in ......... district, ...... state, bearing DPR ID no. ...... on DPR Approval Process Monitoring
System, submitted by M/s. ............ , is aligned with the pre-DPR chapters on various aspecis
approved by the appraising groups of CEA, CWC, GSI and CSMRS. Further, observations

provided by the appraising groups have been duly incorporated in the DPR.

Signature of CEO (in case of Private Company) / Director (in case of PSU)

Name:

CIN No.
Address:
Email:
Contact No.:
Seal:

Appendix-1(c)

Date:




Appendix-2

Government of India
Central Electricity Authority
Sewa Bhavan, R.K.Puram

New Delhi-1100686.

No. CEA/103/18/2010-HPA/1452 Dated : 29t December, 2010

Subject:

OFFICE MEMORANDUM

Modified modalities for fransfer of Techno Economic Clearance (TEC)Y
Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of future
J&K Projects) of Hydro Electric Schemes already cleared/ concurred/
appraised by CEA.

Modalities of simplified transfer of Techno-Economic Clearance of Hydro Electric Schemes
already cleared by CEA were issued by CEA vide letter no. 103/18/98/HAD/CEA dated 8-
10-99. After enactment of ‘The Electricity Act, 2003’, these have been modified and the
modified procedure is given below which supersedes the earlier one:

l.

i)

ii)

FOR SCHEMES WITHOUT ANY CHANGE [N SCHEME FEATURES AND
COST ESTIMATES

In case the new agency furnishes a certificate to the effect that there is no change
in the cost estimates and the project features as were cleared/ concurred/
appraised by the Authority originally, the Techno Economic Clearance (TEC)/
Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of J&K
Projects) will be transferred to it by the approval of Authority in its internal meeting
on receipt of the following:

a) A request by the new agency for transfer of Techno Economic Clearance

(TEC)/ Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of
J&K Projects).

b} Approval of the Competent Government(s) for transfer of the scheme to the
new agency

¢) Implementation Agreement between the new agency and the Competent

Government (s). '

d) Certificate to the effect that developer would abide by stipulations of
Electricity Act, 2003 and Amendments there to. !

e) Certificate to the effect that developer would abide by the provisions of Hydro !
Power Policy 2008 and other policies & guidelines etc. issued by the Govt. of l
India from time to time.

f) Certificate to the effect that developer would abide by the provisions of
“‘Guidelines for participation of foreign companies in tenders for work packages
of Hydroelectric Projects in sensitive areas, 2009” (Annexure) and seek prior
clearance from Ministry of Home Affairs, if applicable, and not obtained earlier. |

The above transfer of Techno Economic Clearance (TEC)/ Concurrence/ Techno-
Economic Appraisal (TEA)/ Appraisal (in case of J&K Projects) shall be subject to

-10-
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furnishing the following by the new agency within ONE YEAR of the transfer of
Techno Economic Clearance (TEC)/ Concurrence/ Techno-Economic Appraisal
(TEA)! Appraisal (in case of J&K Projects).

a) Valid Environment and Forest clearance in the name of the new agency.

b) Clearance of CWC from inter-State/ Country aspects. Clearance from
MOWR, if so warranted.

I FOR SCHEMES ENVISAGING CHANGES IN SCHEME FEATURES AND / OR
COST ESTIMATES

i) Incase the new agency envisages changes in the parameters of the project and/or
cost estimates with respect to the Techno Economic Clearance (TEC)/
Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of J&K
Projects) already accorded by the Authority, the “In Principle” transfer of Techno
Economic Clearance (TEC)/ Concurrence/ Techno-Economic Appraisal (TEA)Y
Appraisal (in case of J&K Projects) in the name of new agency shall be effected,
on submission of the documents mentioned at 1(i) (a)/ (b)/ (c)/ (d)/ (e)/ (). Such
transfer shall be valid for a period of TWO YEARS within which, the new agency
shall furnish the following in respect of the revised scheme, for consideration of
fresh Techno Economic Clearance (TEC)/ Concurrence/ Techno-Economic
Appraisal (TEA)/ Appraisal (in case of J&K Projects), by the Authority as per the
extant procedure being followed for accord of Concurrence/ Appraisal (in case of
J&K Projects) to new schemes:

a) Preparation and submission of DPR as per prevalent guidelines issued by
CEA.

b) Updated hydrology, optimization studies, technical parameters, Cost
estimates, etc., with supporting design calculations, details, drawings etc.

c) Comparative statement of features as Techno Economic Clearance (TEC)
Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of J&K
Projects) and as now proposed with justification for necessitating changes.

d) Clearance of CWC from Inter-State/Country aspects. Clearance from MOWR,
if so warranted.

e) Valid Environment and Forest clearance in the name of the new agency.

Authority shall have the right to revoke the transfer of Techno Economic Clearance (TEC)/
Concurrence/ Techno-Economic Appraisal (TEA)/ Appraisal (in case of J&K Projects), if any,
of the conditions stipulated in para | & 1l above are not fulfilled.

Sd/-

(Amarjeet Singh)
Secretary, CEA
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Copy to:
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13.
14.
15.
18.
17.
18.
19.

Minister of Power, Govt. of India, Shram Shakti Bhawan, New Delhi.
Secretary (Power), Ministry of Power, Shram Shakti Bhawan, New Delhi.
Special Secretary, Ministry of Power, Shram Shakti Bhawan, New Delhi.
Additional Secretary, Ministry of Power, Shram Shakti Bhawan, New Delhi.

Joint Secretary (Hydro), Ministry of Power, Shram Shakti Bhawan, New Delhi.

Chairperscn, CEA
Chairman, CWC

Member (Hydro), CEA

Al Members of CEA

All Members of CWC

Chief Secretary, All State Governments — with request for circulation to all
developers of HE Projects in the State.

Secretary (Power), All State Governments

All Chairmen of SEBs

All State Vidyut Nigam Ltd.

CMDs of NHPC, SJVNL, THDC, NEEPCO, NTPC
All Chief Engineers, CEA

CERC

SERCs.

CEA Website.
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Annexure
No. 7/1/2002-DO{NHPC) [Vol.ll]
Government of India
Ministry of Power

Shram Shakti Bhawan, Rafi Marg
New Delhi, daied-03.09.2008

OFFICE MEMORENDUM

Sub: Guidelines for participation of foreign companies in tenders for work
packages of Hydroelectric Projects in sensitive areas.

The Government hereby lays down the following guidelines for participation of
foreign companies in tenders for work packages of Hydroelectric Projects in sensitive
areas.

1. (a)These guidelines may be called “Guidelines for patticipation of foreigncompanies
in tenders for work packages of Hydroelectric Projects in sensitive areas, 2009’
and shall be applicable from the date of their issue.

2. (a)These guidelines have been framed, on the considerations that:-

National security will be a critical determinant while making choices in regard to
hydro-electric projects in sensitive regions and border areas. Along the border, the
concerned area may extend to a width of 50 kms on the Indian side of the
international border with neighbouring countries. Every hydro-electric project,
within this belt, with foreign participation of any form will need prior security
clearance. This would extend to both public and private sector projects.

Prior clearance would apply in the case of similar hydro-electric projects being
set up in certain sensitive locations, even if these are away from the border.
Specific guidelines will be drawn up in consultation with the Ministry of Home
Affairs to draw up a list of such sensitive locations.

Security aspects of hydro projects also need to be kept in view elsewhere as well.
These would involve ensuring the safety and security of structures such as dams,
intakes, tunnels, etc. Security implications shall inevitably form part of anypre-
contract discussions and must be addressed prior to the actual commencement of
the project or assigning of a project to any party.

3. (a)These guidelines shall be applicable to all Hydro-Electric Projects, being set up
in the Central and State Sector and by Independent Power Producers withforeign
participation of any form, regardless of the Project size or investment limit, located
in the State of Jammu & Kashmir, in the North Eastern States including Sikkim and
within an aerial distance of 50 kilometers on the Indian side of the international
border with neighboring countries or of the line of control (LOC) with Pakistan, or
the Line of Actual Control (LAC) with Tibet Autonomous region (China), or within
any notified restricted/Protected areas, or within sensitive locations as identified
by Ministry of Home Affairs from time fo time.

4. (a) The State Government, before allotting any Hydro-Electric project covered by
criteria at 3 above to a foreign company or to a company involving foreign
collaboration in any form including Build Own Operate (BOO) or Build Operate
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Transfer (BOT), shall seek prior clearance from Ministry of Home Affairs.

(b) Simitarly, a Developer of any Hydro-Electric Project covered by the criteria at 3
above, before appointing a foreign contractor or sub-contractor, shall seek prior
clearance from Ministry of Home Affairs, through the State Government
concerned. The details of the foreign companies shall be provided by the
Developer.

(c) In case of a bid process for selection of a developer, contractor or sub-contractor
such clearance from Ministry of Home Affairs shall be sought at the stage of
Request for Qualification (RFQ).

5. (a) The Ministry of Home Affairs shall give its clearance/advise within 6 weeks on the
reference from the State Government or from the Developer through theState
government, as to whether the foreign developer/ contractor/ sub- contractor
needs to be eliminated on the grounds of national security, invoking a clauses to
be inserted in all bid documents to the effect that any bid can be rejected without
assigning any reason.

{b) The period of 6 weeks shall commence from the date compiete details are made
available in the reference/questionnaire to the Ministry of Home Affairs.

(c) If the clearance/advice from Ministry of Home Affairs is not received within 6
weeks, the bid process would continue its normal course.

8. Once a foreign developer/ contractor/ sub-contractor has been qualified at the
RFQ stage to submit his commercial bid, he should not be eliminated on the
ground of national security.

7.(a) The project developer would evaluate and determine the optimum number of foreign
employees required to be deployed at the project being awarded or sub-
contracted to a foreign company, keeping in view the project's requirements,
location and technical necessities. The number of foreign employees would be
kept to the minimum and be confined only to technical/supervisory staff.

(b) Foreign employees would ordinarily be expected to confine their stay and
movements to the designated place of stay and project site. Any visits outside the
project site in any Restricted/Protected areas would only be undertaken after
permission from the competent authority is obtained through the company in which
they are employed, failing which they will be liable to action as per prevalent rules *
and orders. It will be the specific responsibility of the developer to ansure that the
contract with the foreign company carries a clause that if the personnel of that
Company are found indulging in activities prejudicial to India’s national security
interest, then the project developer may cancel the contract without any liability.

(c) The project developer shall furnish the list of foreigners (consultants, contractors,
employees or retainers) proposed to be engaged in the project, with their full
particulars (passport details, job profilefexpertise, duration/location of stay, etc.)
well in advance, which would be vetted before issue of visa.
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(d) The Ministry of Power will certify in case of CPSUs, the project compietion time

8. (a)

and the requirement of the foreign personnel, while in case of all other projects,
this will be certified by the concerned State Government.

The Ministry of External Affairs in consultation with Ministry of Home Affairs wili
decide on the kind of Visa {o be issued.

(b) While issuing visa/work permits, the Ministry of External Affairs will impose the

10.

11.

12.

necessary restrictions on specific individuals or on employees of specific
companies that need to be watched, as well as the total number of visas issued
at a given point of time in respect of project, so as to ensure compliance of the
guidelines. Particular care would also be taken in respect of projects which are
already allotted or where contracts and sub-contracts are already alloited, in the
interest of national security.

If any equipment or electrical gadgeis are proposed io be imported for the
execution/implementation of the project, the promoters and CPSU’s shall provide
the equipment details, purpose, import route, efc., to the Department of
Power/Energy in the State Government or to the ministry of Power as the case
may be.

Considering the importance of security and safety aspects of all Hydro-Electric
Projects including Hydro-Electric Projects not covered at criterion 3 above, Central
Electricity Authority will, in consultation with Ministry of Home Affairs,also
address the issue of ensuring safety and security of structures such as dams,
intakes, tunnels etc. and, where considered necessary, issue guidelinesfor the
purpose. These guidelines will be taken into account while according concurrence
under Section 8 of the Electricity Act, 2003. Observance of such security
guidelines by Hydro-Electric Projects that do not require Central Electricity
Authority’s concurrence under Section 8 of the Electricity Act, 2003, will be
ensured by the respective State Government.

Prior clearance of security implications should inevitably form part of any pre-
contract negotiations and must be addressed prior to the actual commencement
of the Project or assighing of a Project to any Party.

The Ministry of Power shall ensure implementation of these guidelines by the
CPSU’s under its administrative control. The primary responsibility of ensuring
compliance of these guidelines in respect of other Developers shall be that of the
State Governments in consultation with the Ministry of Home Affairs.

Sd/-

(Kamal Bose)

Under Secretary to the Gowt, of India
Tel. No. 2332.4357
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Energy/Power Secretaries of all the State Governments
Copy forwarded to :

Foreign Secretary, South Block, New Delhi

Secretary (R) R&AW, New Delhi.

Home Secretary, North Block, New Delhi

Director Intelligence Bureau, New Delhi

Secretary, Deptt. of Industrial Policy, Udyog Bhawan, New Delhi.

Dy. National Security Adviser, Sardar Patel Bhawan, New Delhi.
Defence Secretary, South Block, New Delhi

Principal Secretary to PM, PMP, South Block New Delhi.

10 Secretary, Department of Economic Affairs, North Block, New Delhi.

©CONDORWN >

11.Cabinet Secretariat (Shri K.L. Sharma Director) Rashtrapati Bhawan, New Delhi.

12.Chairperson CEA, R.K. Puram, New Delhi.
Copy also to in the Ministry of Power :

PS to Minister of Power/PS to Minister of State for Power
PS to secretary (Power)/Sr. PPS to AS(AK)/PPS to AS
(GBP)PS to all Joint secretaries

Economic Adviser

All Directors/Deputy Secretaries

%
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Secretary, Department of Heavy Industry, Udyog Bhawan, New Delhi.




SECTIONS

o

10.

1.
12.
. Meetings of State Committee.

14.
15.

16.
17.
. Maintenance of log books.

. Records of dam failures and dam incidents.
. Instructions on safety of specified dams.

. Funds for maintenance and repairs.

. Technical documentation.
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THE DAMSABETY. ACT; 202,

ARRANGEMENT OF SECTIONS

CHAPTER I
PRELIMINARY

Short title, extent and commencement.
Declaration as to expediency of Union control.
Application.

Definitions.

CHAPTER 11

NATIONAL COMMITTEE ON DAM SAFETY

Constitution of National Committee..
Functions of National Committee.
Meetings of National Committee.

CHAPTERIII

NATIONAL DAM SAFETY AUTHORITY

Establishment of National Dam Safety Authority.
Functions of Authority.
Officers and Employees of Authority.

CHAPTER [V

STATE COMMITTEE ON DAM SAFETY

Constitution of State Committee on Dam Safety.
Functions of State Committee.

CHAPTER V

STATE DAM SAFETY ORGANISATION

Establishment of State Dam Safety Organisation.
Officers and employees of State Dam Safety Organisation.

CHAPTER VI

DUTIES AND FUNCTIONING IN RELATION TO DAM SAFETY

Surveillance and inspection.
Vulnerability and hazard classification of dams.
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41.
42,
43
44.

3. Qualifications and experience of individuals responsible for safety of specified dams.
. Jurisdiction of State Dam Safety Organisation and Authority.
. Cost of investigation.

. Construction or alteration of dams.

. Initial filling of reservoirs.

. Operation and maintenance.

. Responsibility of owner of specified dam.

CHAPTER VII

SAFETY, INSPECTION AND DATA COLLECTION

. Dam safety unit.

. Inspection.

. Instrumentations to be installed in every specified dam.
. Establishment of hydro-meteorological station.

. Installations of seismological station.

CHAPTER VIII

EMEGENCY ACTION PLAN AND DISASTER MANAGEMENT

. Obligation of owner of specified dam.
. Emergency action plan.
. Assistance to other disaster management authorities.

CHAPTER [X

COMPREHENSIVE DAM SAFETY EVALUTION

. Comprehensive dam safety evaluation.
. Compulsory evaluation in certain cases.
. Reports of comprehensive evaluation.

CHAPTER X

OFFENCES AND PENALTIES

Punishment for obstruction, etc.

Offences by Departments of Government,
Offence by companies.

Cognizance of offences.

CHAPTER XI

MISCELLANEOUS

. Annua report of safety status of specified dam.

. Safety measures in respect of dams other than specified dams.

. Safety measures in respect of dams located outside territory of India.
. Act to have overriding effect.

. Power to amend Schedules.

. Power of Central Government to give directions.

. Vacancies, etc., not to invalidate proceedings of National Committee on Dam Safety

Authority and State Committee on Dam Safety.
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SECTIONS
52
33
54
35
56

. Power of Central Government to make rules.
. Power of State Government to make rules.
. Power to make regulations by Authority.

. Rules and regulations to be laid before Parliament.

. Power to remove difficulties.

THE FIRST SCHEDULE.
THE SECOND SCHEDULE.
THE THIRD SCHEDULE.

154"
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ACT NO. 41 OF 2021 )
[13th December, 2021.]

An Act to provide for surveillance, inspection, operation and maintenance of the specified dam
for prevention of dam failure related disasters and to provide for institutional mechanism o
ensure their safe functioning and for matters connected therewith or incidental thereto.

BE it enacted by Parliament in the Seventy-second Year of the Republic of India as follows:—

CHAPTERI
PRELIMINARY
1. Short title, extent and commencement.—{/) This Act may be called the Dam Safety Act,
2021.
(2) It extends to the whole of India.
(3) It shall come into force on such date’ as the Central Government may, by notification in the
Official Gazette, appoint.

2. Declaration as to expediency of Union control.—It is hereby declared that it is expedient in the
public interest that the Union should take under its control the regulation of uniform dam safety

procedure for specified dam to the extent hereinafter provided
3. Application.—Save as provided under this Act, it applies to the owner of every specified

dam, —
() being a public sector undertaking or institution or a body owned or controlled by the Central
Government or a State Government or jointly by one or more Governments, as the case may be;

and

(b} being an undertaking or company or institution or a body other than those owned or
controlled by the State Government or the Central Government, as the case may be.
4. Definitions.—In this Act, unless the context otherwise requires, —

(a) "alteration of dam" means alterations or repairs as may directly affect the safety of the dam

Or reservoir;

(6) "annual report” means a report giving the activities of the Authority and the State Dam
Safety Organisation and the safety status of the specified dams falling under their jurisdiction
during each financial year;

(¢) "appurtenant structure" means the structure being—

(i) spiilways, either in the dam or separate therefiom;
(if) low level outlet structure and water conduits such as tunnels, pipelines or penstocks,
either through the dam or its abutments or reservoir rim;

1. 30" December, 2021, vide notification No. S.0.5422(E). dated 30% December, 2021, see Gazette of India. Extraordinary.

Part I1. sec. 3 ().
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(#ii) hydro-mechanical equipment including gate, valve, hoist, elevators;

(iv) energy dissipation and river training structure; and

(v} other associated structures acting integrally with the dam or its reservoir or reservoir rim;
() "Authority" means the National Dam Safety Authority established under section 8;

(e) "dam" means any artificial barrier and its appurtenant structure constructed across rivers or
tributaries thereof with a view to impound or divert water which also include barrage, weir and
similar water impounding structures but does not include—

(@) canal, aquaduct, navigation channel and similar water conveyance structures;
(b) flood embankment, dike, guide bund and similar flow regulation structures;

(/) "dam failure" means any failure of the structure or operation of a dam which leads to
uncontrolled flow of impounded water resulting in downstream flooding, affecting the life and
property of the people and the environment including flora, fauna and riverine ecology.

Explanation—For the purposes of this clause, failure in the operation shall mean such faulty
operations of the dam which are inconsistent with the operation and maintenance manual;

(g) “dam incident" means all such problems occurring to a dam that have not degraded into a
dam failure, and includes—

(/) any structural damage to the dam and the appurtenant structure;
(if) any unusual reading of any instrument in the dam;

(iify any unusual seepage or leakage through the dam body;

(iv) any unusual change in the seepage or leakage regime:;

(v) any boiling or artesian condition noticed below the dam;

(vi) any sudden stoppage or unusual reduction in seepage or leakage from the foundation or
body of the dam or any of its galleries;

(vif) any malfunction or inappropriate operation of gates;

(viii) occurrence of flood, the peak of which exceeds the available flood discharge capacity
of the dam or seventy per cent. of the approved design flood;

(#x) occurrence of flood, which resulted in encroachment on the available freeboard, or the
approved design freeboard;

(x) any unusual erosion in the near vicinity up to five hundred metres downstream of the
spillway or waste-weir; and
(xi) any other occurrence which a prudent dam engineer may relate to dam safety concems;

(h) "dam safety unit" means a dam safety unit of any speciﬁed dam referred to in section 30;

(/) "distress condition" means the occurrence or potential development of such conditions in the
dam or appurtenance structure or ifs reservoir or reservoir rim, which if left unattended to, may
impede the safe operation of dam for its intended benefits or may pose serious risks to the life and
property of people and the environment including flora, fauna and riverine ecology;




{/) "documentation” means all permanent records including electronic records concerning
investigation, design. construction. operation. performance, maintenance, major repair, alteration,
enlargement and safety of dams and includes design memorandum. construction drawings,
geological reports, reports of specialised studies simulating structural and hydraulic response of the
dam, changes made in design and drawings, quality control records, emergency action plan,
operation and maintenance manual, instrumentation readings, inspection and testing reports,
operational reports, and dam safety review reports and other similar reports;

(k) "enlargement of dam" means any change in the scope of an existing dam or reservoir, which
raises water storage elevation or increases the volume of water impounded by the dam:

(/) "Government" means the Central Government or a State Government, as the case may be;

(m) "inspection" means on-site examination of any component of a dam and its appurtenant
structure;
(n) "investigation" means collection of evidence, detailed examination, analysis or scrutiny of a

specific problem pertaining to the dam and its appurtenant or a part thereof and includes laboratory
testing, in-situ testing, geological exploration, model testing and mathematical simulation of the

prablem;

(o) "National Committee" means the National Commitiee on Dam Safety constituted
under section 3;

(#) "notification” means a notification published in the Official Gazette and the term “notify"
shall be construed accordingly;

(g) "operation of dam” means elements of the use, control and functioning of the dam which
may primarily affect the storage, release of water and the structural safety of the dam;

(r) "operation and maintenance manual” means the written instructions that provide operation
procedures, maintenance procedures, emergency procedures and any other features necessary for
the safe operation of dam;

(s) "owner of specified dam" means the Central Government or a State Government or jointly
by one or more Governments or public sector undertaking or local authority or company and any or
all of such persons or organisations, who own, control, operate, or maintain a specified dam;

(1) "prescribed” means prescribed by rules made by the Central Government or, as the case may
be, by the State Government;

(u) "regulations" means the regulations made by the Authority under this Act;

(v) "remedial measures" means such structural or non-structural measures, as may be required in
relation to the specified dam or appurtenant structure or reservoir or reservoir rim or catchment
area of reservoir for the purpose of removing or mitigating the distress condition of the specified
dam;

(w) "reservoir” in relation to a dam shall mean any spread of water impounded by a specified
dam;

(). ~Speeified: AT eans s AR CoNSIcIed Beroreor AReH e Teo M EACE e G HisAGE
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() "State Committee” means the State Committee on Dam Safety constituted under sub-section
(1) of section 11;

z) "State Dam Safety Organisation" means the State Dam Safety Organisation established
under section 14; and

za) "vulnerability and hazard classification” means the system or systems of classifying dams
on the basis of their condition, location, damage or hazard potential.

CHAPTER [I
NATIONAL COMMITTEE ON DAM SAFETY

5. Constitution of National Committee—(/) With effect from such date as the Central
Government may, by notification, appoint, there shall be constituted, for the purposes of this Act, a
National Committee to be known as the National Commitiee on Dam Safety consisting of the
following members, namely: —

(@} the Chairman, Central Water Commission—Chairperson, ex officio;

(b) not exceeding ten representatives of the Central Government not below the rank of Joint
Secretary to that Government or equivalent dealing with matters relating to dam engineering or
dam safety, nominated by the Central Government—Members, ex officio;

(¢) not exceeding seven representatives of the State Governments of the level of Engineer-in-
Chief or equivalent by rotation, nominated by the Central Government-—Members, ex officio; and

(d) not exceeding three specialists in the field of dam safety and allied fields nominated by the
Central Government—Members.

(2) The National Committee shall be constituted within a period of sixty days from the date of
commencement of this Act, and shail be reconstituted for every three years thereafter.

6. Functions of National Committee—(/) The National Committee shall discharge such
functions as specified in the First Schedule as may be necessary to prevent dam failure related
disasters and to maintain standards of dam safety.

(2) The National Committee may, in discharge of its functions, constitute such sub-committees as it
may consider necessary to assist it and the secretarial assistance to the National Committee and the

sub-committees shall be provided by the Authority.
7
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i Full u.tle of the Project: Diversion of Forest Land for cunstruction of Bhavali Pumped Storage Project (1500
. VW) in Thane & Nasik Districts of Mabarashtra Stzte

3 File No.; FPf MH/HYD/153240/2022

Date of Proposal: 06/03/2022

(Sr. No. 2 of Checklist)
JUSTIFICATION
Of Site Specificity

The Pumped Storage Project is essentially a “site-specific” project as it requires a particular
type of topographical and geo- technical conditions with availability of water source ata close
proximity to the identified project site. The sites of elevation variance are required to create
upper & lover reservoirs of desired capacity. The reservoirs are critical for storing water for
long duration. Their location should compulsorily be fulfilling the geo-technical criteria

J, needed for establishing the Pumped Storage Project. Since this project requires water as &
o E fneans to store encrgy, & techno-commercially viable water source, with sufficient capacity,
' = @ to §ill up the reservoirone time at the beginning of its opration and te supply for losses during

e its operation (mainly evaporation loss, quarterly or semi-annually or annually) has to be
: available in close preximity of project.

4 The proposed site has initially been identified by the Government of Maharashira. Attempts
: were also made to explore the possibilities for alternate sites based on topographical,
i ‘geological, geo-technical and techno-econemic feasibility parameters. However, the JSW
Encrey PSP Two Limited has found proposed:2#5.00 Ha. of land, including Ferest & Non-
EL Forest, in Jamunde village of Igatpuri T eﬁ:g__f,_lﬂasﬂc District and Kalbhondé, Kothale

villages in Shaliapue Tehsil of Thane sttmsg_ﬁ—%'ﬁo?t suitable site for the preposed project.
The Governmentof Maharashtra has enteréd Itfo an agresment by signing; the Memorandum
of Uiderstanding for'sétting up of the extant project in Jamunde village of Tgatpuri Tehsil of

! NasikcDistrict and Kalbhonde, Kothale villages in Shahapur Tehsil of Thane District.

A detailed alternative study to. find out the best optimized alignment of water conduector
l : system on left bank of the upper reservoir along with other appurtenant Structures was carried

out. Thelocation of powerhouse has also beea selected based on the due consideration being - -
,: ) given to topographieal and Geological features. An attempt to pptimize the orientation of PH
B e s on account of Geo- logical reguirements viz-a-viz angle f deviation wr.t. to the flow direction:
A along the WCS- has been done. The Tocation of powerhouse is posioned in soch way as {0
% avoid the requirement of upstream surge shaft on the Headrace tuanel.

{]} following thrée “alternative Tayouts” of the project have been developed for techme

B Underground power fiouse is more suitable as compare to surface powerhouse. Therefore, the
ecomomic camparison and the pros and cons: of all the alternatives are discussed below: -

Alternative It

This alternative envisages the construction of following Major Components:

O:v

Construction of Upper and lawer dam of Height 47.0 mand 70.6 m respectively from
-the Towest natural surface level.

Construction of Upper and Lower intake.

one number of 1lm diz water conductar system comprising of about 475.0 m long
Head Race Tuonel (GRT) bifurcated info two penstocks of 7.7m dia of 647.107m
length and each penstock is trifiircated inte 3 branch penstocks of 4.6m dia and
135.32m long, 6 No’s of each 5.0m TRT of length 90m is connected to the surge
chamber in the downstream end n-turn connected to one number of tail race tannel

5
2,
e

o e e s e
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!_ (TRT) of 1}m dia and 808.75 m long.

e & Downstream underground surge chamber on Tail Race Tunnel
2|
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% An underground power house and Transformer cavern, the arrangement of powerhouse
is positioned under high cover zone of about 365m or more.

Alternative II:

This alternative envisages the construction of following Major Componenis:

Upper and Lower dam is similar to Alternative-1.

Construction of Upper intake, the location of lower intake is same as Alternative-1.

one number of 1 Lm dia water conductor system would comprise of about 1605302 m long
Head race tnnel bifurcated into two numbers of 7.7m dia penstocks of length 169.90m in
which each penstock intern trifircated into smali branch penstock of4.0m dia and tail race
tunnel (TRT) 338.52m long

Underground Powerhouse location is similar to Altemative-1 but positioned under
optimized top cover to avoid problems related to high cover zone on the underground
caverms.

Alternative ILI:

This alternative envisages the construction of following Major Components:

+» Upper and Lower dam is similar to Alternative-1.

Construction of Upper intake, the location of lower intake is same as Alternative-1.

Oune number of HRT of 11m dia 653m long bifurcated into two numbers of 7.7m dia,

. witha length of 1704.1 Lm at the upstream surge chamber of 25m dia and each penstock

is divided into branch penstock of 4.0 m dia and 76m long and tail race tunnel (TRT}
213.5m long.

% Surface Powerhouse location shifigd-downstream towards lower reservoir but invotves
deep surface cut :

,
"

X

.

Ceonclusion > |

< Both the alternative for underground scheme has similar arrangement except minor
changesin the length of various tunnels. In Aliernative 2 the Power House location &5

. located such that D/S Surge Chamber get eliminated. The overall impact is redt.tc:t_iol
in the overall cost. Hence Alternative-2 has been selected for the further studies as
compare to Alternative-1. !
Also, based on Techno-Economic comparison of all the alternatives, Alternative-2 has
less Levellised Tariff as compared to Alternative-1 & 3.

)
1

Hence, cansidering Techno-Economic Parameter underground power house with Alternative-
2 is chasen for the development of the proposed PSE.

The above layout was received by the CEA/ CWC and further modification in Water
Conductor System was suggested: like, instead as one HRT and Pressure Shaft, three HRT(s)
& PS(s) were suggested. Accordingly, further layout was optimized and details of the same
are given in the Salient Features mentioned in this note. !

The proposed site involves 243.74 Ha. of Forest Land and 31.08 Ha. of Non- Forest Land.
Attempts have been made to minimize the use of Forest Land for the project. However, [the
Forest Land cannot be avoided or no alternative can be substituted. The Forest Land proposed
for diversion is, thus, unavoidable. The barest minimum Forest Land, to the extent of 243.74
Ha., is proposed to be diverted in the extant proposal.

S \ \f
gl 2 d
Date: {72025 . =3 (Lali Pa{ab)

Place: Mumbai N._*_SAuthorized Siguatory
Office Seal: JSW Energy PSP Two Limited, Mumnbai




Sumimnary Note on Alternative Analysis for Bhavali Pumped Storage Project

Conceptualization of Bhavali Pumped Storage Project was done through adopting careful evaluation criteria to
ensure technical feasibility, economic viability and environmental sustainability. The foremost considerations
involve identifying suitable locations for both the upper and lower reservoirs, ensuring the availability of reliable
water sources, determining the most techno-economically viable alignment for the Water Conductor System (WC(S)
and finalizing the most optimal powerhouse location.

In addition to these technical aspects, the process of alternative site analysis was done following a holisticapproach
that incorporates the following criteria:

e Minimization of ecological and social impacts: ensure minimum disruption to local ecosystems, wildlife
habitats, and communities,

s+ Optimal utilization of available head: The natural elevation difference at the project site should be
maximized to achieve higher efficiency and energy output.

« Minimum land acquisition: Reducing the extent of land required for reservoirs, access roads, and
associated facilities helps lower costs and mitigate displacement.

s Ease and feasibility of construction: Select site with most suitable Geclogical conditions & terrain, safety
of construction activities and accessibility to all major components with minimum conflict and disruption
adjoining areas.

* Minimal interference with existing infrastructire: Project layout was finalized keeping in minimum
conflict with other infrastructures like nearby roads, settlements, transmission lines, and other facilities to
avoid conflicts and additional costs.

s Geological suitability and stability of reservoir banks: Site configuration was firmed up while ensuring

long-term structural stability, minimizing risks of seepage, slope failure, or reservoir-induced hazards.

Based on these considerations, a detailed analysis of potential alternatives was undertaken for the upper reservoir,
lower reservoir, WCS alignment, powerhouse location, and transmission line corridor. This comparative study was
carried out as part of investigation and Detailed Project Report {DPR) preparation stage. These alternatives were
discussed in detail with concerned departments in Central Electricity Authority (CEA) before awarding Technical

concurrence to this project.

The layout alternatives were discussed in detail during the Expert Appraisal Committee (EAC), MoEF&CC meeting.
Furthermore, the proposal was appraised for Grant of Environmental Clearance before the Expert Appraisal
Committee (River Valley and Hydroelectric Projects), MoEF&CC, in its 14th meeting held on 31st August 2024.. In
the meeting, it was recommended that “As the project cover area is located in Western Ghats, the EAC sub-committee
shall conduct site visit for assessing the ground conditions and possible environmental impacts due to project
comprehensively before further consideration of the propasal”.

In compliance of the above, Dr. Ajay Kumar Lal, Member EAC {Hydro & River Valley project) and Dr. P. R. Sakhare
Members & Representative from MoEF&CC visited the Proposed Bhavali Pumped Storage Project” site on 2nd &
3rd Jan,, 2025 and the findings of the site visit were discussed amongst the Hon'ble EAC members at Additional
Agenda Item 22.4 in the 22nd EAC Meeting held on 10th Jan., 2025. In the site visit report, it has been recommended



that,” The proposed project site is topographically stable and not prone to landslides, with minimal risk of adverse
geological impacts, provided safeguards and TOR conditions are followed.

Considering the above, the Hon'ble Expert Appraisal Committee (River Valley and Hydroelectric Frojects)
recommended the proposal for grant of prior Environmental Clearance in its 32nd meeting held on 29th May, 2025,

Alternatives Examined

During the planning phase, three alternative project layouts were identified and investigated thoroughly. Extensive
surface and sub-surface investigations were conducted at multiple potential sites to assess technical,
environmental, and social implications. The selection process aimed ta achieve an optimal balance between techno-
economiic viahility, environmental conservation, and social acceptability. Ultimately, the most suitable alternative
was chosen as the basis for further project development. These detailed analyses for these three alternatives is
already submitted as part of the Forest Diversion Proposal {Proposal no: FP/MH/HYD/153240/2022 for ready

reference summary of these three options is placed below;

A detailed alternative study has been carried out to find out the best optimized location for upper and lower
dam, powerhouse location and water conductor system based on topographical survey and geological
traverse. The main parameters considered during identification & finalization of the reservoirs were:
proximity between the two reservoirs; capacity; topography & geological setup; reservoir water tightness
& head. Typically, in a Pumped storage hydropower project, the lower and upper reservoir locations are

selected in local depressions at close vicinity which can be connected by a short water conductor system

Selection of Upper Reservoir

The Topography of the proposed area of upper reservoir depicts small depression around the top of hill area
showing possibility of creation of reservoir. The capacity of the upper reservoir is proposed with a target live
storage of 0.40 TMC), so as the scheme can be operated for a peaking power generation of about 8 hours. The
vegetation density in most of the reservoir is very low, The boundary of the project has been fixed keeping in view
the safe distance from the nearby Villages, Wildlife and ESZ. During detailed geological assessment, no adverse
geological features were observed in this area and this location appears to be geologically suitable for water
retention in the reservoir. No major social environmental issues are expected to be involved in this particular

location.

electi e e
Having Finalized the location of upper reservoir and based on the basic technical parameters required for the
pumped storage project only one location was found suitable for lower reservoir which is located in natural
depression and allowing to create the desired live storage capacity of 0.40 TMC. This location is within the technical

suitability requirements and no major Social and environmental issues were noticed for this particular area.

Selection of Water Conductor System & Power house
The alignment of water conductor systemn along the left bani of the upper reservoir has been selected based on the
study of various alternate arrangements to arrive at the most optimized alignraent of WCS based on the present

level of Geological features, Topographical features and availability of sufficient rockmass cover, Further, detailed




alternative study has been carried to find out the best optimized sizing/configuration of water conductor system
along with other appurtenant structures having minimum length to avoid energy losses with due considerations
on the requirement of surge arrestors for both upstream and downstream. Three alternatives of Powerhouse were
studied (1) near upper reservoir with underground power house (2) near lower reservoir with underground power
house {3) near lower reservoir with surface power house option. The arrangement of powerhouse is positioned in
such way to avoid/minimize the requirements of additional large underground surge chambers at u/s and d/s of

the water conductor system.

Topoman of Alternative-1
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Comparative Assessment of Alternatives

SL Parameter Alternative - 1 Alternative - 2 Alternative ~ 3
No.
1 |{Storage Capacity 12000 MWh 12000 MWh 12000 MWh
2 ||Installed Capacity 1500 MW 1500 MW 1500 MW




N

P

SL ; Parameter !J Alternative - 1 | Alternative - 2 [ Alternative - 3
No.
3 ||Upper Reservoir EL.737m /EL.711m EL.737m / EL. 711m EL.737m /EL. 711im
L FRL/MDDL
4 ||Upper Reservoir 0.40 TMC 0.40 TMC 0.40 TMC
Available Live Storage
5 ||[Type of powerhouse Underground Underground Surface
6 |[Upper Dam Type / Rockfill dam, 956 m Rockfill dam, 956 m Rockfill dam, 356 m
Length
7 ||Lower Reservoir EL. 300m / EL. 270m EL. 300m / EL. 270m EL.300m / EL. 270m
FRL/MDDL
8 ||Lower Reserveir Live 0.40 TMC 0.40 TMC 0.40 TMC
Storage
9 [[Lower Dam Type / Rockfill Dam, 470 m Rockfill Dam, 470 m Rockfill Dam, 470 m
Length
10 |[Maximum Gross Head 467m 467m 467m
11 ||L/H Ratio of Water 4.4m 4.4m 5.0m
Conductor System
12 |Water Availability Self- yield from the Self- yield from the Self- yield from the
(Initial Filling & catchment catchment catchment
Replenishment)
13 ||Type of Land for Mostly Forest Mostly Forest Mostly Forest
Project
14 |[Environmental Impacts||Moderate, manageable withjModerate, manageable with Comparably High -
mitigation plans (CAT, Comp.|mitigation plans (CAT, Comp.||larger forest diversion,
Afforestation, Wildlife Plan) ||Afforestation, Wildlife Plan) ||greater disturbance
15 ||Social impact Limited R&R Limited R&R Limited R&R
16 [{Social Issues None Nene None
17 ||Technical Viability Technically feasible, butl|Fully feasible, stable, and|Technically feasible,
higher project & forest cost Jjoptimized  layout with|but higher project &|
minimum project & forest{forest cost
cost
18 ||[Land Requirement




' SL I Parameter ]1 Alternative-1 “ Alterpative - 2 Alternative - 3
Yoy |

i |Tota1 Area (Ha,) } 301.64 291.51 314.13

ii. iFForest Area (ha,) | 272.64 | 26151 283.13 1
1L

Conclusion

v'  Both the Alternative-1 and Alternative-2 for underground scheme has similar arrangement except changes

in the length of various tunnels and location of Powerhouse. In Alternative-1 the underground power house
is seated in high rockmass cover of about 400 m near upper reservoir which leads to longer lengths of Access
tunnels and large surge chamber in the tail race tunnel. In Alternative -2 the Power House location is located
such that D/S Surge Chamber get eliminated and tunne] lengths are small. The overail impact is reduction in
the land requirement, construction period and the project cost for Alternative-2. .
Alternative-3 which envisages a surface powerhouse scheme, enta.ils very deep cutting of more than 130 m!
near the lower reservoir. This raises concerns regarding long-term operational issues such as floocling,r,|
continuous dewatering and slope stability, Moreover, the scheme would require massive excavation works,
leading to an increased land requirement for project components and dispesal of excavated material as welll
as extended timelines for execution. The overall impact of additional mitigations for dewatering

arrangements, increased land requirements and slope stabilization measures for deep pit shall increase the

project cost.

Considering above aspects, Alternative-2 (Underground Power house Scheme} is more feasible than any other X

alternative in terms of techno-economic parameters and environmental impact.

During the review process by CEA/CWC, it was recommended that the Water Conductor System be optimized fo
operational flexibility, Instead of a single Head Race Tunnel (HRT) and pressure shaft, the design was revised t¢
include three HRTs and pressure shafts. These modifications has optimized the project layout fo

constructability, operational flexibility and successfully reduced the overall land requirement to 275.00 ha.

It is respectfully submitted that the selected project site involves 243.74 ha of Forest land and 31.05 ha of non-
forest land. Every effort has been made to minimize forest land use; however, due to the specific topographicd]
configuration of the reservoirs and the essential nature of the project components, diversion of forest land is

unavoidable. Accordingly, only the barest minimum extent—243.74 ha of Forest land is proposed for diversion

under the present proposal.
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Pumped Hydro Energy Storage Facility Agreement
(PHESFA)

Between
Maharashtra State Electricity Distribution Co. ILtd
And
JSW Energy PSP Two Limited
for

Procurement of 1500 MW energy storage capacity
(For 8 Hours discharge with maximum S =ours
continuous dischargz)

for 40 Years
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ENERGY STORAGE (PUMPED HYDRO STORAGE) FACILITY AGREEMENT

This Pumped Hydro Energy Storage Facility Agreement (ESFA) (hereinafter referred to as
“Agreement™) is entered into on this 10" day of October, 2024,

BETWEEN

1. MAHARASHTRA STATE ELECTRICITY DISTRIBUTION COMPANY
LIMITED, incorporated under The Companies Act 1956 (I of 1956) having its
registered office at Prakashgad, Plot G 9, Prof. Anant Kanekar Marg, Bandra (East),
Mumbai 400 051, (hereinafter referred to individually, as *“MSEDCL” or “Procurer”
which expression shall, unless repugnant to the context or meaning thereof, include its
successors and assignees) of the FIRST PART;

)

2. M/S JSW ENERGY PSP TWO LIMITED, incorporated under the Companies Act, |
2013 having its registered office at JSW Centre, Bandra Kurla Complex, Bandra

(East), Mumbai, Maharashtra, India, 400 051 (hereinafter referred to as “Developer” ‘
which expression shall, unless repugnant to the context or meaning thereof, include

its successor and assignees of the SECOND PART. [

The Developer and MSEDCL shall be individually referred to as a “Party” and collectively as
“Parties”.

WHEREAS:

A, MSEDCL has resolved to procure energy storage capacity for 1500 MW (For 8 Hours
discharge with maximum 5 Hours continuous discharge) from a Pumped Hydro Storage
based Energy Storage System (“PHESS™) for a period of 40 Years in accordance with
the terms and conditions to be set forth in this Agreement.

B. Procurer had invited proposals by its “Tender No. CE/PP/PHSP/T01” dated
09.03.2024 prescribing the technical, commercial terms and conditions for selection of
Bidders for procurement of 2,000 MW (additional 2000 MW under green shoe) (For 8
Hours discharge with maximum 5 Hours continuous discharge) from Pumped Hydro
Storage based Energy Storage System (PHESS) connected to its STU/MSETCL/CTU
system and located anywhere in India for a period of 40 Years. Pursuant to this,
MSEDCL has received proposals from bidders including, inter alia, from JSW Neo
Energy Limited.

C. MERC vide order dated July 12, 2024 read along with the order dated July 24, 2024
has accorded approval for procuring capacity of 2000 MW (additional 2000 MW under
Green Shoe Option). After evaluation of the Proposal received, MSEDCL had accepted
the bid. of the JSW Neo Energy Limited for development of 1500 MW capacity of
Pumped Hydro Storage based Energy Storage System (PHESS) located near Jamunde
village in Igatpuri Tehsil/Mandal of Nashik district and Kalbhonde and Kothale village
in Shahpur Taluka of Thane district in Maharashtra and issued its Letter of Award No
MSEDCL/PHSP/Tender/31235, dated October 7, 2024 (herein after called the “L.OA™)
to the JSW Neo Energy Limited “Selected Bidder” requiring, inter alia, the execution
of this Agréement. s
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JSW Neo Energy Limited has promoted and incorporated the Energy Storage System

Developer (“Special Purpose Vehicle” or “SPV”), in accordance with the terms of the
| i Tender and has requested the Procurer through a letter bearing number
| ; ISWNEL/MSEDCL/PSP/LOA/500MW/001 dated 08.10.2024 to accept JSW Energy
i PSP Two Limited as the entity which shall undertake and perform the obligations and

exercise the rights of the Selected Bidder under the LOA, including the obligation to
| enter into this Agreement pursuant to the LOA for executing the Project.

By its letter dated 09.10.2024 barring reference No. JSWEPSPTL/ MSEDCL/ PSP/
LOA/1500MW/001, the Developer has also joined in the said request of JSW Neo
Energy Limited to Procurer to accept it as the entity which shall undertake and perform
the obligations and exercise the rights of the Selected Bidder including the obligation
to enter into this Agreement pursuant to the LOA. The Developer has further
represented to the effect that it has been promoted by the single business entity/
Consortium for the purposes hereof.

Procurer has agreed to the said request of the JSW Neo Energy Limited and the
| Developer and has accordingly agreed to enter into this Agreement along with the
Developer for execution of the Project, subject to and on the terms and conditions set
forth hereinafter.

Procurer acknowledges that simultaneously with the execution of this Agreement, the
Developer has submitted Bank Guarantee towards Performance Security for the amount
and in the manner set out in Clause 4.5.

Request for Selection (RfS) No. CEPP/PHSP/T01 dated 09.03.2024 “prescribed the

technical, commercial terms and conditions for selection of Bidders for undertaking
RFS for Procurement of 1000 MW x 8 Hours discharge with 5 hours continuous
discharge / day Storage for 40 Years from Pumped Hydro Storage based Energy Storage
System conducted by Procurer shall also be part of the ESFA.

NOW, THEREFORE, in consideration of the foregoing and the respective covenants and
agreements set forth in this Agreement, the receipt and sufficiency of which is hereby
acknowledged, and intending to be legally bound hereby, the Parties agree as follows:
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1.1

1.2

1.2.1

ARTICLE 1: DEFINITION AND INTERPRETATION

Definitions

The words and expressions beginning with capital letters and defined in this Agreement
(including those in Article 21) shall, unless the context otherwise requires, have the
meaning ascribed thereto herein, and the words and expressions defined in the
Schedules and used therein shall have the meaning ascribed thereto in the Schedules.

Interpretation

In this Agreement, unless the context otherwise requires,

2)

b)

d)

g)

h)

references to any legislation or any provision thereof shall include amendment
or re-enactment or consolidation of such legislation or any provision thereof so
far as such amendment or re~enactment or consolidation applies or is capable of
applying to any transaction entered into hereunder;

references to laws of state of Maharashtra, laws of India or Indian law or
regulation having the force of law shall include the laws, acts, ordinances, rules,
regulations, bye laws or notifications which have the force of law in the territory
of India and as from time to time may be amended, modified, supplemented,
extended or re- enacted;

references to a “person” and words denoting a natural person shall be construed
as a reference to any individual, firm, company, corporation, society, trust,
Government, state or agency of a state or any association or partnership
(whether or not having separate legal personality) of two or more of the above
and shall include successors and assigns;

the table of contents, headings or sub-headings in this Agreement are for
convenience of reference only and shall not be used in, and shall not affect, the
construction or interpretation of this Agreement;

the words “include” and “including® are to be construed without limitation and
shall be deemed to be followed by “without limitation” or “but not limited to”
whether or not they are followed by such phrases;

references to “comstruction” or “building” or “installation” or
“maintenance” include, unless the context otherwise requires, investigation,
design, developing, engineering, installation, processing, fabrication, testing,
cemmissioning, putting into commercial operation and other activities
incidental to the construction, and “construct” or “build” or “install” or
“maintain® shall be construed accordingly;

references to “development” include, unless the context otherwise requires,
construction, augmentation, up gradation and other activities incidental thereto,
and “develop” shall be construed accordingly;

any reference to any perlod of time shall mean a reference to that accordmg to
Indian S 'mdald TJ IEITY
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i) any reference to ‘day’ shall mean a reference to a calendar day;

than a Sunday) on which banks in Mumbai generaily open for business;

I any reference to month shall mean a reference to a calendar month as per the

) references to a “business day™ shall be construed as a reference to a day (other l
. i
Gregorian calendar; |

1

be extended pursuant to this Agreement;

m) any reference to any period commencing “from” a specified day or date and
<P or “until” a specified day or date shall include both such days or dates;
provided that if the last day of any period computed under this Agreement is not

f

i

|

|

i ) references to any date or period shall mean and include such date, period as may
|

l a business day, then the period shall run until the end of the next business day;
Il

i

)}

|

i

i

n) the words imparting singular shall include plural and vice versa;

0) references to any gender shall include the other and the neutral gender;

p) “lakh” means a hundred thousand (1,00,000) and “crore” means ten million
(10,000,000);

q) “indebtedness” shall be construed so as to include any obligation (whether

|
|
|
|
|
|
|
incurred as principal or surety) for the payment or repayment of money, whether g
present or future, actual or contingent. l
!
H
H
;

) references to the “winding-up”, “dissolntion”, “insolvemcy”, or
“regrganization” declaration of “Corporate Insolvency Resolution Process
(CIRP)” or Liquidation process of a company or corporation shall be construed
50 as to include any equivalent or analogous proceedings under the law of the
jurisdiction in which such company or corporation is incorporated or any
jurisdiction in which such company or corporation carries on business including
the seeking of liquidation, winding-up, reorganization, dissolution,
arrangement, protection or relief of debtors;

5) save and except as otherwise provided in this Agreement, any reference, at any

5 time, to any agreement, deed, instrument, license or document of any
description shall be construed as reference to that agreement, deed, instrument,
license or other document as amended, varied, supplemented, modified or
suspended at the time of such reference; provided that this Sub-clause shall not

*. operate so as to increase liabilities or obligations of the Procurer hereunder or
pursuant hereto in any manner whatsoever;

1)} any agreement, consent, approval, authorization, notice, communication,
information or report required under or pursuant to this Agreement from or by
any Party shall be valid and effective only if it is in writing under the hand of a
duly authorized representative of such Paity, as the case may be, in this behalf
and not otherwise;
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1.2.2

1.2.3

1.2.4

1.3

1.4

1.4.1

u) the Schedules and Recitals to this Agreement form an integral part of this
Agreement and will be in full force and effect as though they were expressly set
out in the body of this Agreement;

v) references to Recitals, Articles, Clauses, Sub-clauses or Schedules in this
Agreement shall, except where the context otherwise requires, mean references
to Recitals, Articles, Clauses, Sub-clauses and Schedules of or to this
Agreement, and references to a Paragraph shall, subject to any contrary
indication, be construed as a reference to a Paragraph of this Agreement or of
the Schedule in which such reference appears; '

w) the damages payable by either Party to the other of them, as set forth in this
Agreement, whether on per diem basis or otherwise, are mutually agreed
genuine pre-estimated loss and damage likely to be suffered and incurred by the
Party entitled to receive the same and are not by way of penalty (the
“Damages™); and

X) Time shall be of the essence in the performance of the Parties’ respective
obligations. If any time period specified herein is extended, such extended time
shall also be of the essence.

Unless expressly provided otherwise in this Agreement, any Documentation required
to be provided or furnished by the Developer to Procurer shall be provided free of cost
and in three copies, and if the Procurer is required to return any such Documentation
with their comments and/or approval, they shall be entitled to retain two copies thereof.

The rule of construction, if any, that a contract should be interpreted against the parties
responsible for the drafting and preparation thereof, shall not apply.

Any word or expression used in this Agreement shall, unless otherwise defined or
construed in this Agreement, bear its ordinary English meaning and, for these purposes,
the General Clauses Act 1897 shall not apply.

Measurements and arithmetic conventions

All measurements and calculations shall be in the metric system and calculations done
to two (2) decimal places, with the third digit of five (5) or above being rounded up and
below five (5) being rounded down.

Priority of agreements, clauses and schedules

This Agreement, and all other agreements and documents forming part of or referred to
in this Agreement are to be taken as mutually explanatory and, unless otherwise
expressly provided elsewhere in this Agreement, the priority of this Agreement and
other documents and agreements forming part hereof or referred to herein shall, in the
event of any conflict between them, be in the following order:

(a)  this Agreement; and

(b)  all other agreements and documents forming part hereof or referred to herein;

s

ot i
- P
o e

A ..fﬁ;o‘.é;,
R
DA - s

L)
5

e e e




ML B

above.

1.4.2  Subject to provisions of Clause 1.4.1 in case of ambiguities or discrepancies within this
Agreement, the following shall apply:

(a) between two or more Clauses of this Agreement, the provisions of a specific
Clause relevant to the issue under consideration shall prevail over those i other

|
i.e. the Agreement at (a) above shall prevail over the agreements and documents at (b)
!
i
I
.f
| l
’ Clauses; I
i |
i
|
|
!
|
i

(b)  between the Clauses of this Agreement and the Schedules, the Clauses shall
prevail and between Schedules and Annexes, the Schedules shall prevail;

l
© between any two Schedules, the Schedule relevant to the issue shall prevail; t

(d)  between any value written in numerals and that in words, the latter shall prevail.
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ARTICLE 2: SCOPE OF THE PROJECT

Scope of the Project

The scope of the Project (the “Scope of the Project”) shall mean and include, during

the term of this Agreement:

2)

Storage Capacity of 1500 MW is contragted from Developer from a Pumped
Hydro Storage based Energy Storage System (“PHESS™) project constructed,
commissioned, operated and maintained-by the Developer (the total installed
capacity may be more than the contracted capacity) on BOOM basis throughout
the 40 years term of this PHESFA (unless terminated earlier).

The Developer shall make available to the Procurer a contracted capacity of
1500 MW capable of scheduled discharge of 8 hours (with maximum
cantinuous 5 hours) per day.

Survey, Investigate, Obtain Statutory approvals, Designing, constructing,
erecting, testing, commissioning and completing the Pumped Hydro Storage
based Energy Storage System within the Scheduled Commercial Operation
Date (SCOD) and making available the Contracted Capacity (fulfillment of
Storage requirement) to the Procurers;

Developing the power evacuation infrastructure from Pumped Hydro Storage
based Energy Storage System (PHESS) Ex-bus to the Interconnection Point of
STU (Maharashtra) network;

Operation and maintenance of the Pumped Hydro Storage based Energy Storage
System (PHESS) in accordance with the provisions of this Agreement; and

Performance and fulfillment of all other obligations of the Developer in
accordance with the provisions of this Agreement and matters incidental thereto
or necessary for the performance of any or all of the obligations of the Developer
under this Agreement.




ARTICLE 3: TERM OF AGREEMENT

3.1

3.2

3.3

3.4

3.5

Effective Date

This Agreement shall come into effect from the date of its execution and such date shall
be referred to as the Effective Date. '

Term of Agreement

The Term of this Agreement shall commence on the Effective Date'and shall continue
for a period of 40 years from the Commercial Operation Date and ending on the Expiry
Date. However, the Parties may, 180 (one hundred eighty) days prior to the Expiry
Date, decide to extend the term of this Agreement on mutually agreed terms and
conditions.

Period of Supply

The Developer shall make available, the Contracted Capagity to Procurer for the whole
year (“Period of Supply”) during the entire term of this Agreement.

Early Termination

This Agreement shall stand terminated before the Expiry Date if either Procurer or
Developer terminates the Agreement, pursuant to Article 16 of this Agreement.

Survival

The expiry or termination of this Agreement shalil not affect any accrued rights,
obligations and liabilities of the Parties under this Agreement, including the right to
receive penalty as per the terms of this Agreement, nor shall it affect the survival of any
continuing obligations for which this Agreement provides, either expressly or by
necessary implication, which are to survive after the Expiry Date or termination
including those under Article 14 (Force Majeure), Article 16 (Termination), Article 17
(Liability and Indemnification), Article 18 (Governing Law and Dispute Resolution),
Article 20 (Miscellaneous Provisions), and other Articles and Schedules of this
Agreement which exptessly or by their nature survive the Term or termination of this
Agreement shall continue and survive any expiry or termination of this Agreement.
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ARTICLE 4: CONDITION SUBSEQUENT

Conditions Subsequent

Save and except as expressly provided in Article 14 or unless the context otherwise
requires, the respective rights and obligations of the Parties under this Agreement shall
be subject to the satisfaction in full of the conditions subsequent specified in this Article
4 (the “Conditions Subsequent”) by the Developer within 24 (Twenty four) Months
from the Effective Date, unless such completion is affected by any Force Majeure event,
or if any of the activities is specificaily waived in writing by the Procurer,

Conditions Subsequent for the Developer

The Conditions Subsequent required to be satisfied by the Developer shall be deemed
to have been fulfilled when the Developer shall have:

a) achieved Financial Closure for the PHESS and provided a certificate to the
Procurer from the lead banker to this effect;

b) obtained all the consents, permits and Statutory clearances listed in CEA
guidelines for formulation of DPR from various designated |
agencies/authorities/Central Govt/State Govt etc. required for the project to '
deliver power at Delivery Point;

c) complied with the Technical Requirements for Pumped Hydro Storage based
Energy Storage System (PHESS) as per the applicable Grid Code/ Central
Electricity Authority/ Central or State guidelines and also provides the
documentary evidence for the same; I

d) submitted the Detailed Project Report (DPR) for the Project duly approved by
CEA as per its guidelines for PHSP, indicating Developer’s plans to meet the
Annual Availability, The Developer shall also demonstrate the technology tie-
ups for its major equipment as per the DPR for the Project;

e) submitted the approval regarding Connectivity granted by Central Transmission |
Utility (CTU)/ STU (Maharashtra) to the Project after confirming technical
feasibility of the said connectivity up to Interconnection/Delivery Point;

f) Provided documentary evidence for clear title and possession of the land as per |
the timelines specified in Clanse 5.1.1(n);

g Provide documentary evidence for Water allocation/availability for required
contracted generation of energy.

4.2.1 Developer shall make all reasonable endeavours to satisfy the Conditions Subsequent
within the stipulated time. '

4.2.2 The Developer shall notify the Procurer in writing at least once a month on the progress I
made in satisfying the Conditions Subsequent. Developer shall promptly inform the |
Procurer when any Conditions Subsequent is satisfied by it.




Conditions Subsequent for the Procurer

I

f

l The Conditions Subsequent required to be satisfied by the Procurer shall be deemed to
have been fulfilled when the Procurer shall have:

4.3.1 obtained an order of the Appropriate Commission for adopting the Tariff under
Section 63 of the Electricity Act, 2003; :

4.3.2 submitted a copy of this Agreement to their respective SERCs in accordance
with the requirements of the respective SERC. °

4,4.1 In the event that the Developer does not fulfill any or all of the Conditions Subsequent
set forth in Clause 4.2 within the period of 24 (Twenty Four) months from the effective
date and the delay has not occurred for any reasons attributable to Procurer or due to

l Force Majeure, the Developer shall be liable to pay Damages to the Procurer equal fo

| an amount calculated at the rate of 0.2% (zero point two per cent) of the Performance

Security for each day’s delay until the fulfiliment of such Conditions Subsequent,

subject to a maximum period of 180 (one hundred and eighty) days. Any delay beyond

180 days shall be construed as the Developer Event of Default and in such case

provisions of Article 16 (Termination) shall apply.

‘ 44  Damages for delay by the Developer

4.4.2 The Damages payable by the Developer as per Clause 4.4.1 above, shall be appropriated
from the Performance Security in the event the COD is delayed beyond SCOD and shall
be in addition to the Damages payable under Clause 5.13.3 of this Agreement.

Performance Security

For due and punctual performance of its obligations under this Agreement, relating to
the Project, the Developer has submitted to the Procurer, an irrevocable and
unconditional bank guarantee from a scheduled bank acceptable to the Procurer for an
amount of INR 1,50,00,00,000 /- (Indian Rupees One Hundred Fifty Crore only)
(“Performance Security™), calculated at 10,00,000 INR (Indian Rupees Ten Lakhs
only) per MW of Contracted Capacity.

The Performance Security is furnished to the Procurer in the form of Bank Guarantee,
in favour of the Procurer as per the format provided in Schedule 1 and having validity
up to twelve months beyond the SCOD. The details of the bank guarantee furnished
towards the Performance Security are given below:

Bank Guarantee No. 2403861BGP00325 dated 07.10.2024 for an amount of INR
1,50,00,00,000 /- (Indian Rupees One Hundred Fifty Crore only) valid up to
31.07.2029. )

Appropriation of Performance Security

Upon occurrence of a Developer Default, the Procurer shall, without prejudice to its
other rights and remedies hereunder or available in law, be entitled to encash and
appropriate the relevant amounts from the Performance Security as Damages for such
Developer Default. uichsgngashment and appropriation from the Performance
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4.5.3

Security, the Developer shall, within 30 (thirty) days thereof, replenish, in case of
partial appropriation, to its original level of the Performance Security, and in case of
appropriation of the entire Performance Security, provide a fresh Performance Security,
as the case may be, and the Developer shall, within the time so granted, replenish or
furnish fresh Performance Security as aforesaid failing which the Procurer shall be
entitled to terminate this Agreement in accordance with Article 16.

Release of Performanee Security

Subject to other provisions of this Agreement, Procurer shall release the Performance
Security after twelve (12) months from the successful Commissioning of the Project
after taking into account any liquidated damages / penalties due to delays in
commissioning as per provisions stipulated in this Agreement. The release of the
Performance Security shall be without prejudice to other rights of Procurer under this
Agreement.




ARTICLE 5: OBLIGATION OF THE DEVELOPER

5.1

511

Obligations of the Developer

Subject to and on the terms and conditions of this Agreement, the Developer shall at its
own cost and expense:--

a)

b)

d)

g)

b)

procure finance for and undertake the designing, constructing, erecting, testing
and commissioning of the Pumped Hydro Storage based Energy Storage System
(PHESS) in accordance with the Applicable Law(s) & Grid Code and observe,
fuifill, comply with and perform all its obligations set out in this Agreement or
arising hereunder.

comply with all Applicable Laws and obtain applicable Consents, Clearances
and Permits (including renewals as required) including CTU/
STU(Maharashtra) connectivity in the performance of its obligations under this
Agreement and maintaining all Applicable Permits in full force and effect
during the Term of this Agreement and compliance with all applicable
guidelines from State/Central Authorities.

obtain requisite InSTS connectivity for evacuation of the Contracted Capacity
and maintaining it throughout the term of the Agreement upto
Interconnection/Delivery Point.

malce available the Contracted Capacity at Delivery point to Procurer not later
than the Scheduled Commercial Operations Date (SCOD) and continue
providing the Contracted Capacity throughout the term of this Agreement.

connect the Power Project switchyard with the Interconnection Facilities at the
Interconnection Point /Delivery Point.

directly coordinate and deal with the corresponding Load Dispatch Centers, and
other authorities in all respects in regard to declaration of availability,
scheduling and dispatch of power and due compliance with deviation and
settlement mechanism and the applicable Grid Code, State & Cenral
Regulations.

Build, Own, Operate and Maintain the Pumped Hydro Storage based Energy
Storage System (PHESS) throughout the term of this Agreement and keep it
free and clear of all encumbrances.

comply with the equity lock-in conditions set out in Clause 5.2.

be responsible for all payments related to any taxes, cess, duties or levies
imposed by the Government Instrumentalities or competent statutory authority
on land, equipment, material, water or works of the project fo or on the
electricity consumed by the Project or by itself or on the income or assets owned
by, it at the time of BID submission. Any change after BID due date shall be
consider under change-in-law. .
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ensure that the PHESS shall have Automatic Generation Control (AGC)
funciionality, as per TEGC 2022 and Central Electricity Authority (Technical
Standards for Connectivity to the Grid), Regulations, as amended time to time.

be responsible for land acquisition and water requirement of Pumped Hydro
Storage based Energy Storage System (PHESS).

T T e ——

B in generation mode, the PHESS project, at overall plant level, shall have the
ability to vary the capacity from 20% to 100% of the rated MW capacity and at
individual unit-level, PHESS project shall have the ability to vary the unit-level
capacity between 50% to 100% of the rated MW capacity with hydro unit
overload capacity as per CEA standards.

be responsible for Joint Inspection of Site for Interconnection Point.

The Developer shall submit documenis/ lease agreement to establish
possession/right to use: i) required land for powerhouse and associated
equipment/facilities to the Procurer up to the scheduled Financial Closure date,
and 1i) required land for Reservoir (upper and lower) to the Procurer, on or
before SCOD.

Wherever leasing of private land is involved, the lease should allow transfer of
land lease rights to the lenders or the Procurer, in case of default of the
Developer. The Developer shall submit a sworn affidavit from its authorized
signatory, listing the details of the land and certifying that total land required
for the Project is under clear possession of the Developer.

The Developer shall discharge its obligations in accordance with Good Industry
Practices and as a reasonable and prudent person.

The Developer shall, at its own cost and expense, in addition to and not in derogation
of its obligations elsewhere set out in this Agreement:

(a)

make, or cause to be made, necessary applications to the relevant government
agencies with such particulars and details, as may be required for obtaining
Applicable Permits and obtain and keep in force and effect such Applicable
Permits in conformity with the Applicable Laws;

procure, as required, the appropriate proprietary rights, licenses, agreements and
permissions for materials, methods, processes and systems used or incorporated
into the Power Project;

make reasonable efforts to maintain harmony and good industrial relations
among the personnel employed by it or its Contractors in connection with the
performance of its obligations under this Agreement.

(d)  ensure that its Contractors comply with all Applicable Permits and Applicable
Laws in the performance by them of any of the Developer’s obligations under
this Agreement; and




(8)  notdooromittodoany act, deed or thing which may in any manner be violative
of any of the provisions of this Agreement.

52  Equity Lock-in Conditions

a) The shareholding as on the Effective Date is as follows:
E TR G
e el T ARG OTeACEE i se T Comiatgs 2
JSW Neo Energy 9,994 ~100.00
Limited
JSW Hydro Energy 1 00.00
Limited®
JSW Energy (Barmer) 1 . 00.00
Limited*
JSW Energy (Kutehr) I 00.00
Limited*
JSW Energy (Raigarh) [ 00.00
Limited*
JSW Power Trading 1 00.00
Company Limited*
JSW Renew Energy 1 00.00
Limited*®
Total 10,000 100.00
*Nominee of JSW Neo Energy Limited

b) The Developer, for the sole purpose to exercise its rights and performing its
obligations and liabilities under this Agreement, hereby undertakes and agrees
to comply with the following lock-in conditions:

In case the Selected Bidder is a single entity

The Selected Bidder shall hold at least 51% (fifty one percent) of subscribed
and paid-up equity share capital of the Developer, until first anniversary of the
commercial operations date of the Project. This condition is applicable only in
case the single business entity incorporates an SPV to execute the ESFA and
implement the Project.

e) In the event of non-compliance of the above, the same shall constitute an event
of default by Developer, and the Procurers shall be entitled to terminate this
Agreement in accordance with Article 16.

53  Information regarding Interconnection Facilities

The Developer shall be required to obtain all information with regard to the
~ Interconnection Facilities as is reasonably necessary to enable it to design, install and
operate all interconnection plant and apparatus on the Developer’s side of the
* Interconnection Point/ Delivery Point to enable delivery of electricity at the Delivery
Point.




Connectivity to the grid ,

The Developer shall be responsible for power evacuation from the Pumped Hydro
Storage based Energy Storage System (PHESS) to the designated nearest !
Interconnection Point/ Delivery Point/s as per the inter connection approval given by |
the STU (iviaharashtra).

55 . Procurement of Contracted Capacity

- Subject to the terms and conditions of this Agreement, the Developer undertakes to sell
to Procurer and subject to Clause 5.6 below, Procurer undertake to procure the entire !
Contracted Capacity supplied at the Delivery Point for their respective period of supply ‘
as defined in clause 3.3 of this agresment, [

5.6  Right to Contracted Capacity

Procurer, at any time during the Term of this Agreement, shall not be obliged to procure
additional capacity from the Developer apart from the Contracted Capacity. ‘

5.7  Obligations relating to Change in Ownership:

The Developer shall not undertake or permit any change in ownership until First !
anniversary of the commercial operations date of the Pumped Hydro Storage based
Energy Storage System (PHESS). Further any change in Ownership will be with the

prior written approval of Procurer.

5.8  Obligations relating to operation of the Power Station:

5.8.1 The Developer shall at all times operate the Pumped Hydro Storage based Energy
Storage System (PHESS) in accordance with Applicable Laws and the provisions of
the Grid Code and shall comply with such directions as the RLDC/SLDC may give
from time to time in accordance with the provisions of the Act.

5.82 The Developer shall enter into and comply with agreements for interconnection of the
Pumped Hydro Storage based Energy Storage System (PHESS) to the grid, sub-
stations, licensees or consumers, as the case may be, under and in accordance with
Applicable Laws.

5.9  Obligations relating to RLDC/SLDC charges:

The Developer shall be liable for payment of all the charges, due and payable under
Applicable Laws by the developer to the RLDC/SLDC in respect of all its supplies to
the Procurer.

5.10 "Obligations relating to reporting requirements:
All information provided by the Developer to the SLDC / RLDC as a part of its
operating and reporting requirements under Applicable Laws, including the Grid Code,
shall also be provided by it to the Procurer. Further, during the
deVelopment/constructlon phase of the Pumped Hydro Storage based Energy Storage
System (PHESS), the’ Dev,élep;s&szmll furnish the monthly progress report of the PHESS
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5.11
5.11.1

511.2

5113

5.11.4

511.5

Normative Availability (%)

In order to achieve realization of full Annual Fixed Charge (AFC), Developer shall be
required to ensure minimum annual availability of 90% for the Contracted Capacity
(the “Normative Availability™). On or before commencement of Supply and not later
than 45 (forty-five) days prior to the beginning of each Financial Year during the Term
of this Agreement, as the case may be, the Developer shall provide to the Procurers its
proposed annual program of preventive, urgent and other scheduled maintenance (the
“Maintenance Programme™) preferably in lean demand period of MSEDCL, to
comply with the Maintenance Requirements, Maintenance Manual and Safety
Requirements. Any maintenance carried out by the Developer as per the Maintenance
Programme under this Clause and as notified to the Procurers under this Clause shall
be deemed to be scheduled maintenance (the “Scheduled Maintenance™). For the
avoidance of doubt, any closure, suspension, or reduction of Contracted Capacity
arising out of Scheduled Maintenance shall be deemed as Non-Availability of
Contracted Capacity. The Developer shall plan its maintenance and allied activities and
outages during lean demand period of MSEDCL in consultation with the Procurer and
SLDC/RLDC.

The cumulative availability (calculated in %) till the end of N® month during any
Financial Year shall be calculated as below:

Cumulative Availability (%) =

Sum of timeblock wise Declared Availability (MwW) till Nth month X [ 1 Hour ]
No.of timeblock in an hour

Coniracted Capacity (MW) x 24 x No. of days in N months)

“Declared Availability” (MW) is the capability of the Project to operate in discharge
mode and will be declared by the Developer at / before 6 AM on day-ahead basis, for
each 15-minute time block for the next day. For example, the Declared Machine
Availability for all 96 no. 15-minute time blocks of I September 2024 will be
submitted by 6 AM of 31 Aug 2024,

Procurer/Developer shall be responsible for all scheduling and dispatch activities as per
the applicable regulations / requirements / guidelines of CERC/SERC /SLDC/RLDC
or any other competent agency and same being recognized by the SLDC/RLDC or any
other competent authority / agency as per applicable regulation/ law / direction and
maintain compliance to the applicable Codes/ Grid Code requirements and directions,
if any, as specified by concerned SLDC/RLDC from time to time.

Provided for any particular / individual time-block, only one instruction may be issued,
that is, either charge or discharge (not both within the same time-block).

For avoidance of doubt, it is specifically provided that the Declared Availability will

not take into account the State of Charge (as defined below), as the State of charge

will vary continuously based on pumping / generation instructions issued by

Procurer/SLDC. Procurer/SLDC shall consider State of Charge before issuing the

pumping / generation instructions. The Developer shall intimate the State of Charge

(expressed in MWh: output terms).to the Procurer /SLDC regul
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For illustration purpose, State of Charge and corresponding remaining maximum pumping /
generation quantity (MWh) are illustrated below (assuming Contracted Capacity of 2000 MW,
4 hours maximum discharge and Cycle Loss of 25 %):

5.11.7

5.12

5.12.1

5.12.2

5123

State of Remaining Maximum Continuous | Remaining Maximum Continuous
Charge Discharge (Output Energy) (MWh) | Charge (Input Energy) (Grossed up for
(MWh) (Instant MW output cappedto .| Cycle Loss) (MWHh) (Instant MW
Contracted Capacity input capped to Contracted Capacity
8000 (Max) 8000 0
6000 6000 2667
4000 ' 4000 5333
2000 2000 8000
0 (Min) 0 10667
5.11,6 If the continuous-charge / discharge instruction provided by the Procurer/SLDC

exceeds the limits as illustrated above, the continuous-charge / continuous-discharge
instruction shall be deemed to have been automatically revised downwards to the limits
as illustrated above,

Deemed availability shall be considered in case of charging not provided by the
Procurer.

Penalty for under-achievement of Normative Availability

If in a Year, the actual annual availability is lower than 90% (Ninety Five Percent),
penalty shall be levied on the Developer, after the end of the Financial Year, as per the
following formula:

Penalty (Rs Lakh) = (90% - actual annnal availability in % achieved for the
Contract Year) x (AFC in Rs Lakh per MW per annum) x (Contracted Capacity

in MW)

For illustration: If a Developer/s achieves an Annual Availability of 83% during a
Contract Year and the AFC quoted by the Developer/s is INR 10 Lakhs/MW/annum for
a Contracted Capacity of 1000 MW, then Penalty for achieving annual availability
below Normative Availability, computed as per above formula is INR 12.0 Crores for
the Year.

The Procurer will share the computation of penaity in accordance with clause 5.12.1
above and share the statement of computation with the Developer. The penalty so
computed, shall be mentioned by the Developer in its subsequent Monthly Bill for
deduction.

Month on month basis monthly fixed charges (MFC) shall be appropriately calculated
and paid based on the cumulative availability as below:

'FCn X Cumulative Availability (%) achieved upto the end n month

Normative Annual Availability (%)
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Cumulative Availability (%) achieved upto the n month for calculation of MFCn is
limited ta 90%.

Where,

[AFC x CCl % L

[T x No. of days in the year ]

MECn = Fixed Charges payable up to the nth month
FCn = Fixed Charges payable upto and including nth month

FC(n-1) = Fixed Charges payable upto and including month ‘n-1° but not including
month ‘n’

i

|

s

l! i Fen=
!

AFC = Annual Fixed Charges quoted by the Developer in its Bid in Rupees per MW
per Annum

CC = Contracted Capacity in MW

|

|

! L = Cumulative number of time blocks, corresponding to 8 hours per day, from the 1%
day of the financial year upto and including the month ‘n’

T = No. of time blocks per day corresponding to discharge for 8 hours
! 5.12.4 The calculation of cumulative availability shall exclude the following time-blocks:

i a) Time-blocks during which the PHESS can charge/discharge power, but the
i PHESS is unavailable due to temporary transmission unavailability or grid-
i related constraints after the Interconnection point, for reasons not attributable to
! the Developer. The duration of grid unavailability shall be intimated by
I
i
i

SLDC/RLDC and shall be factored for Annual Availability computations as per
above clause.

b) Based on machine availability by Developer, SLDC shall provide time blocks
: for charging and discharging, and schedule the injection into grid. Any deviation E
| from the injection/drawal schedule shall be addressed as per MERC Deviation |
g Settlement Mechanism Regulations as applicable and all corresponding ‘
i deviation charges will be borne by developer.

5.12.5 The Developer shall have the below Response time

a) Maximum Ramp-up/Ramp-down Response time in operating conditions: 25%
of Contract Capacity per minute.

b)  Maximuri response time to reach Contract Capacity in case of charging and
discharging: 5 minuntes,




3.13  Commissioning of Pumped Hydro Storage Plant

513.1 Commissioning

(@)

(b)

(©)

&)

The Date of Commissioning of PHESS (the “Scheduled COD™) shall be 36
months for at least 50% capacity and full COD in 48 months from the Effective
date of ESFA.

The Developer shall be permitted for full commissioning as well as part
commissioning of the Project even prior to the SCOD subject to clause 5.13.4,

The maximum period allowed for commissioning of the full Project Capacity
with applicable liquidated damages shall be limited to the date as on 6 months
from the SCOD or upto the extended SCOD (if applicable).

In case the Developer fails to achieve the commissioning of Project upto SCOD,
the Procurer shall be entitled to invoke, encash and appropriate the Performance
Security in accordance with Clause 5.15.

The Procurer will share the computation of penalty in accordance with clause (d) above
and share the statement of computation with the Developer.

5.13.2 Part Commissioning

Part commissioning of the Project shall be accepted by the Procurer subject to the
following:

(®)

©)

The minimum capacity for acceptance of first part commissioning is SOMW and
subsequent part(s) shall be SOMW, without prejudice to the imposition of
penalty, in terms of this Agreement on the part which is not commissioned.

However, SCOD will not get altered due to part-commissioning. Irrespective of
dates of part commissioning, this Agreement will remain in force for a period
of 40 years from the date of full commissioning of the project (the “Project
COD™).

3.13.3 Delay in Commissioning

@)

In case of delay in commissioning of the Project beyond SCOD until the date as
indicated in Clause 5.13.1(c) above, as part of the liquidated damages, the
Performance Security submitted by the Developer/s shall be computed on per-
day-basis and proportionate to the balance capacity not commissioned.

For example, in case of 190 MW Contracted Capacity, commissioning of 100
MW capacity is delayed by 18 days beyond the SCOD, then the liquidated
damages shall be: ’

L.D. = Performance Security Amount X (100/190) X (18/180).
=(Rs.12.00 Lakh x 190MW) x (100/190} x (18/180)
=Rs. 1.20 Crs,
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(b)

©

(d)

In case the Commissioning of the Project is delayed beyond the date as indicated
in 5.13.1 (¢), the Contracted Capacity shall stand reduced/ amended to the Part
Capacity commissioned till date. Procurement of the balance capacity shall be
at the sole discretion of the Procurer and the AFC for the same shall be lower of
() the rates discovered in the latest competitive bid in the country for providing
storage services from any technology, or (b) 75% of the AFC quoted by the
Developer.

In case of delay in commissioning of the PHESS due to Force Majeure or due
to reasons beyond the reasonable control of the Developer, Procurer may extend
the Scheduled COD afier examining the issue on a case-to-case basis, subject to
extension of requisite performance security by the developer. Any decision of
the Pracurer shall be binding on the Developer.

Procurer will share the computation of penalty in accordance with clause 5.13.3
(2) above and share the statement of computation with the Developer.

5.13.4 Early Commissioning

(@)

(b)

©

(d)

(e)

(®

(&)

The Developer shall be permitted for full as well as part commissioning of the
Project even prior to the SCOD.

In case of part commissioning before the SCOD, the Procurer shall procure the
capacity at 75% (seventy-five per cent) of the AFC pro-rated for the capacity
made available for the duration between date of part commissioning and SCOD.

Provided that, for any capacity made available by the Developer before SCOD,
Procurer shall have the right but not the obligation to procure such capacity.

In case of early full commissioning of contracted capacity, before the SCOD the
Procurer procures the capacity at 100% (hundred per cent) of the AFC forthe
duration between date of early full commissioning and Scheduled COD.

Provided that, for any capacity made available by the Developer before SCOD,
Procurer shall have the right but not the obligation to procure such capacity.

Tn case of early part-commissioning or commissioning of entire capacity prior
ta the SCOD, and in case the Procurer agrees to procure the early commissioned
capacity, the input energy for charging shall be provided by the Procurer upto
Delivery Point with due consideration of the declared Cyecle Loss.

Any energy imported by the PHESS during the construction phase 1.e., before
synchronization shall be on account of Developer.

In cases of early full commissioning, till Scheduled Commissioning Date,
procurer may utilize the storage facility at 100% (hundred per cent) of the ESFA
rate payable to the developer. Procurer shall procure the capacity at 75% of AFC
on pro-rata basis for the part capacity made available for the duration between
date of part commissioning and SCOD. However, in case procurer is not willing
to avail PHESS facility for the period of part commissioning, then developer
will be allowed t0'se1;]' we‘iq exchange or through bilateral contacts with
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permission of procurer. In this case Procurer will not provide Input Energy to
Developer and the Developer should share the profit of part commissioned
capacity in the proportion of 50:50 (Procurer: Developer).

In case of early part or full commissioning before the SCOD, if Procurer
"doesn’t avail the PHESS facility, Procurer will not provide any Input Energy
to Developer and will not be liable to pay any Fixed Charges for this period. In
this case Developer can sell power to a third party and should share the profit
in the proportion of 80:20 (Developer: Procurer).

Extensions of Time

In the event that the Developer is prevented from achieving the progress in fulfilling
the Conditions Subsequent within the time stipulated in the ESFA, except for reasons
mentioned below, the Procurer may grant extension of time, not more than 120 Days
(One hundred Twenty Days) from the expiry of timeline for achieving Conditions
Subsequent as per Clause 4.2. Such extension of time by MSEDCL shall not affect the
Commissioning of the Project within the Scheduled Commissioning Date,

In the event that the Developer is prevented from commissioning of the PHESS within
the time stipulated in the ESFA due to:

a)
b)

any default by Procurer’s Event of Default; or

Force Majeure Events; or

9] Delay in commissioning/fulfilment of Condition Subsequent on account of
delay in STU (Maharashtra)/CTU connectivity operationalization provided;

i the Developer has complied with the complete application formalities
with STU (Maharashtra)/ CTU.

ii. the Developer has adhered to the applicable procedures in this regard as
notified by the CERC/CEA/CTU/MERC/STU, and .

iii. the delay in grant of connectivity by the CTU/STU and/or delay in
readiness of the ISTS/InSTS substation at the Delivery Point, including
readiness of the power evacuation and transmission infrastructure of the
ISTS /InSTS network, is a factor attributable to the CTU/STU and is
beyond the control of the Developer;

The above shall be treated as delays beyond the control of the Developer and SCOD
for such PHESS may be revised. Decision on requisite extension on account of the
above factor is discretion of the Procurer.

The Developer shall commission the PHESS and seek approval from the Procurer for
condoning the delay in commissioning the PHESS urging any of the grounds mentioned
in (a), (b) and (c) above.

5.14,2 After hearing the Parties and considering the merits of the grounds urged, Procurer may
condone the delay in commissioning of PHESS on any of the grounds stated by the
Developer,, .
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5.14.3

5.14.4

5.15

5.15.1

5.15.2

5.15.3

5.15.4

In case Procurer condones the delay, the scheduled commissioning date and the expiry
date shall be deemed to be extended by the period for which the delay is condoned.

In the event that the Developer is prevented from achieving the progress in fulfilling
the Condition Subsequent or commissioning the Project for the reasons specified in the
Clauses 5.14.1 (a), (b) and (¢) and if such events continue, Procurer shall have the right
to terminate the agreement as per the provisions of Article 16.

Liquidated Damages for delay in COD

The Pumped Hydro Storage based Energy Storage System (PHESS) shall be completely
Commissioned within a period of 48 months (Forty Eight months) (“Scheduled
Commercial Operations Date” or “SCOD”) from the date of signing of ESFA. If the
Developer is unable to make Contracted Capacity available by the SCOD other than for
the reasons specified in Clause 5.14.1, the Developer is liable for Liquidated Damages
for the delay in making available the full Contracted Capacity by the Scheduled
Commissioning Date. In such a case, the liquidated damages shall be computed on per-
day-basis over 180 days from SCOD and proportionate to the balance Contracted
Capacity not commissioned and accordingly Performance Bank Guarantee shall be
encashed.

For example, in case of 190 MW Contracted Capacity, commissioning of 100 MW
capacity is delayed by 18 days beyond the SCOD, then the liguidated damages shall
be!

L.D. = Performance Security Amount X (100/190) X (18/180).
= (Rs.12.00 Lakh x 190MW) x (100/190) x (18/180)
= Rs. 1.20 Crs.

In case the Commissioning of the PHESS is delayed beyond the date as indicated in
5.15.1, (that is 180 days from SCOD) the Contracted Capacity shall stand reduced/
amended to the Capacity Commissioned and the ESFA for the balance capacity will
stand terminated and shall be reduced from the selected Contracted Capacity.

The maximum time period allowed for achievement of Commercial Operation Date
with payment of Liquidated Damages shall be limited to 6 months from the SCOD (For
example, if the signing of ESFA is 1% April 2024, then SCOD shall be 31 St March 2028,
irrespective of holidays.). In case, the achievement of COD is delayed beyond 6 months
from the SCOD, it shall be considered as a Developer Event of Default and provisions
of Article 16 shall apply.

Alternate Source of Supply: In the event the Developer agrees and undertakes to supply
from an alternate PHESS , and the Procurer agrees to accept supply from such alternate
source, the whole or part of the entitiement of the Procurer from electricity that would
have been produced from Contracted Capacity during the period between the Scheduled
Completion Date and COD, and on the terms specified in this Agreement, the Damages
payable under this clause 5.15 shall be reduced in the same proportion that such supply
shall bear to the Contracted Capacity.

Any additional'transmission charges or losses on account of such change in source of
supply as against the '@@jj;tﬁac:?tfﬂ’ JESS Capacity shall be borne by the Developer,,
-t . ({ A0 ’,. Py = ) N . -
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Provided further that, any savings in transmission charges or losses on account of such
change in source of supply shall accrue to the Procurer.

Acceptance Test

Prior to synchronization of the PHESS, the Developer shall be required to get the
PHESS certified for the requisite acceptance/performance test as may be laid down by
Central Electricity Authority or Chief Electrical Inspectorate of respective state
government, to carry out testing and certification for the Pumped Hydro Storage based
Energy Storage System (PHESS).

Third Party Verification

The Developer shall be further required to provide entry to the site of the Pumped Hydro
Storage based Energy Storage System (PHESS) free of all encumbrances at all times
during the term of the agreement to the Procurer, its authorized representatives
including representatives from Procurer and a third party nominated by any
Governmental Instrumentality for inspection and verification of the works being carried
out by the Developer at the site of the project. The Developer shall provide full support
to Procurers and/or the Third Party in this regard.

The third party may verify the construction works/operation of the PHESS being carried
out by the developer and if it is found that the construction works/operation of the
PHESS is not as per the CEA standards / prudent utility practices, it may seek
clarifications from Developer or require the works to be stopped or to comply with the
instructions of such third party.

The third party may carry out checks for testing the cycle loss of the PHESS. During a

contract Year, if the cycle loss of the project is found to be higher than the declared
cycle loss, the developer shall be liable for penalty on non-fulfillment of its obligation
in accordance with the provisions of ESFA.




6.1
6.1.1

0.1.2

6.1.3

6.1.4

6.1.5

ARTICLE 6: OBLIGATIONS OF THE PROCURER

Obligations of Procurer

Procurer shall, at its own cost and expense undertakes, comply with and perform all its
obligations sef out in this Agreement or arising hereunder.

Procurer shall make timely payments of AFC to the Developer as per the procedure set
out in Article 13 and maintain the payment security mechanism as prescribed in Clause
13.6.

Procurer agrees to provide support to the Developer and undertake to observe, comply
with and perform, subject to and in accordance with the provisions of this Agreement
and the Applicable Laws, the following:

a) upon written request from the Developer, and subject to the Developer
complying with Applicable Laws, provide reasonable support and assistance to
the Developer in procuring Applicable Permits required from Indian
government agencies for implementation and operation of the Project (PHESS);

b) not do or omit to do any act, deed or thing which may in any manner be violative
of any of the provisions of this Agreement;

c) act reasonably, while exercising its discretionary power under this Agreement;
and

d) support, cooperate with the Develaper in the implementation and operation of
the Project in accordance with the provisions of this Agreement;

Procurer shall ensure that the energy required for charging is supplied to Developer at
the Delivery Point. However, the deviation charges for charging and discharging shall
be borne by Developer, if any, will be dealt as per applicable regulation.

Minimum charging power in a 15 min time block will be provided to Developer by the
Procurer, equivalent to rated capacity of turbine unit size.
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ARTICLE 7: REPRESENTATIONS AND WARRANTIES ! |
D
7.1  Represeutations and warranties of the Developer '

In addition to any other representations and warranties contained in the Agreement,
Developer represents and warrants that:
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a)

b)

©)

d)

g)

h)

)

k)

- Developer has. afteg

it is duly organized, validly existing and in good standing under the laws of
India;

it has full power and authority to execute, deliver and perform its obligations
under this Agreement and to carry out the transactions contemplated hereby;

it has taken all necessary corporate and other action under Applicable Laws and
its constitutional documents to authorize the execution, delivery and
performance of this Agreement;

it has the financial standing and capacity to undertake the Project (PHESS);

this Agreement constitutes its legal, valid and binding obligation enforceable
against it in accordance with the terms hereof:

the execution, delivery and performance of this Agreement will not conflict
with, result in the breach of, constitute a default under or accelerate performance
required by any of the ferms of the Developer’s Memorandum and Articles of
Association or any Applicable Laws or any covenant, agreement,
understanding, decree or order to which it is a party or by which it or any of its
properties or assets are bound or affected;

there are no actions, suits, proceedings or investigations pending or to the
Developer’s knowledge threatened against it at Jaw or in equity before any court
or before any other judicial, quasi-judicial or other anthority, the outcome of
which may constitute Developer Event of Default or which individually or in
the aggregate may result in Material Adverse Effect:

it has no knowledge of any violation or default with respect to any arder, writ,
injunction or any decree of any court or any legally binding order of any
Government Agency which may result in Material Adverse Effect;

it has complied with all Applicable Laws and has not been subject to any fines,
penalties, injunctive relief or any other civil or criminal liabilities which in the
aggregate have or may have Material Adverse Effect;

no representation or warranty by the Developer contained herein or in any other
document furnished by it to Procurer or to any Government Agency in relation
to Applicable Permits contains or will contain any untrue statement of material
fact or omits or will omit to state a material fact necessary to make such
representation or warranty not misleading; and

Without prejudice to any express provision contained in this Agreement, the
Developer acknowledges that prior to the execution of this Agreement, the
a4 OMpIEE j_Q_d careful .exammatlop made an Iqﬁlgpendgnt.
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7.2

7.3

)

evaluation of the Project, and the information provided in the Tender
Documents, and has determined to its satisfaction the nature and extent of risks
and hazards as are likely to arise or may be faced by the Developer in the course
of performance of its obligations hereunder.

The Developer also acknowledges and hereby accepts the risk of inadequacy,
mistake or error in or relating to any of the matters set forth above and hereby
confirms that Procurers shall not be liable for the same in any manner
whatsoever to the Developer.

Representations and Warranties of Procurers

Procurers represents and warrants that:

a)

b)

Procurers has full power and authority to enter into this Agreement and has
taken all necessary action to authorize the execution, delivery and performance
of this Agreement; and

This Agreement constitutes Procurer’s legal, valid and binding obligation
enforceable against it in accordance with the terms hereof.

Obligation to Notify Change

In the event that any of the representations or warranties made/given by a Party ceases
to be true or stands changed, the Party who had made such representation or given such
warranty shall promptly notify the other of the same.
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3.1

8.2

8.2.1

8.2.2

8.2.3

ARTICLE 8: SYNCHRONIZATION AND COMMERCIAL OPERATION

Synchronization notice

The Developer shall provide at least thirty (30) days written notice to Procurer of the
date on which it intends to synchronize the Power Project (PHESS) to the Grid System.

Conditions for Grid connection

Subject to Clause 8.1, the Project (PHESS) shall be synchronized by the Developer with
the Grid when it meets all the connection conditions prescribed in applicable Grid Code

then in effect and meets all Indian legal/Regulatory/Technical or any other requirements
essential for synchronization with the Grid.

The synchronization equipment shall be installed by the Developer at its generation
facility of the Power Project at its own cost. The Developer shall synchronize its system
with the Grid only after the approval of synchronization scheme is granted by the head
of the concerned ISTS/InSTS Sub-station/ Grid System and checking/verification is
made by the concerned authorities of the Grid.

The Developer shall immediately after each synchronization/ tripping of machine/’s,
inform the sub-station of the Grid System to which the Power Project is electrically
connected and to SLDC/RLDC in accordance with applicable Grid Code,




ARTICLE 9: DISPATCH

9.1

Dispatch

The Power Project (PHESS) shall be required to maintain compliance to the applicable
Grid Code/ Central Electricity Authority/ Central or State guidelines requirements and
directions, if any, as specified by concerned SLDC/RLDC from time to time.

SCADA system shall be installed and commissioned by the Developer. The Developer
shall integrate the SCADA system with the relevant SLDC/RLDC and shall make the
SCADA system ready to accept commands from relevant SLDC/RLDC and provide
necessary feedback/data to relevant SLDC/RLDC.

Discharge of the Pumped Hydro Storage based Energy Storage System (PHESS)

The Project (PHESS) shall be designed and constructed so as to operate in generation
mode (discharge mode) as well as load mode (charging / pumping).

a)

The Developer shall be responsible for discharge of maximum 8 hours (with
maximum continuous 5 hours) on daily basis, as per the schedule provided by
respective SLDC/Procurer. Further, SLDC/Procurer will take dynamic decision
depending upon the grid condition and Project (PHESS) State of Charge for the
available quantum of power required for charging and discharging, subject to
maximum 8 hours discharge (with maximum continuous 5 hours) for the
Contracted Capacity.

Alternate Source of Supply: During the Operating Period, if the Developer is
unable to provide supply of power to the Procurer(s) up to the Aggregate
Contracted Capacity from the Power Station except due to a Force Majeure
Event or due to Supplier Event of Default, the developer is free to supply power
up to the Aggregated Contracted Capacity from an alternative generation source
(only from PHESS project) to meet its obligation under this Agreement. Such
power shall be supplied to the Procurer(s) at the same Tariff as per the terms of
this Agreement and other incidental charges, including but noi limited to
application fees for open access, RLDC/SLDC charges, etc., applicable from
the alternative source of power supply are higher than the applicable
Transmission Charges from the Injection Point to the Delivery Point, the
developer would be liable to bear such additional charges.

The developer shall be permitted to supply power to the Procurer from any
alternative PHESS source for a maximum continuous duration of six (6) months
or a maximum non continuous period of twenty-four (24) months during the

" Operating Period, excluding any period of supply from alternative generation
source that the developer avails prior to the commencement of supply from the
generation source named in this Agreement.
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10.1
10.1.1

10.1.2

10.1.3

10.2
10.2.1

10.2.2

10.2.3

10.3

10.3.2

10.3.3

10.3.4

ARTICLE 10: METERING

Meters

For installation of meters, meter testing, meter calibration and meter reading and all
matters incidental thereto, the Developer and Procurer shall follow and be bound by the
Applicable Laws including Central Electricity Authority (Installation and Operatign of
Meters) Regulations, 2006, the Grid Code, as amended and revised from time to time.

The Developer shall bear all costs pertaining to installation, testing, calibration,
maintenance, renewal and repair of meters up to inter-connection point.

In addition to ensuring compliance of the applicable codes, the Developer shall install
main and check meters at the interconnection point, along with Stand-by meter(s) as
per the applicable Central/State regulations

Measurement of Energy

Measurement of electrical energy shall be done at the delivery point. Meterin g shall be
at STU (InSTS) Substation. For commercial settlement, delivery point shall mean the
metering point at Substation of STU.

All costs, charges and losses up to Delivery Point during discharge mode shall be on
account of the Developer,

All losses, costs, charges such as wheeling and Transmission as applicable up to the
Delivery Point during pumping mode will be on account of the Procurer.

Reporting of Metered Data and Parameters

The Developer will install necessary equipment at Project site for regular monitoring
of weather parameters, minimum head level available in the reservoir, conversion cycle
loss, auxiliary consumption and simultaneously for monitoring of the electric power
generated (generation mode) and electric power consumed (pumping mode) from the
Project (PHESS).

Online arrangement would have to be made by the Developer for submission of above
data regularly for the entire period of this ESFA to RLDC/SLDC and Procurer.

Day wise reports on above parameters on monthly basis shall be submitted by the
Developer to RLDC/SLDC and Procurer for entire period of this Agreement.

The Developer and Procurers shall follow the forecasting and scheduling process as per
the prevailing regulations in this regard by MERC /CERC.




ARTICLE 11: INSURANCES

11.1

Insurance

The Developer shall effect and maintain or cause to be affected and maintained, at its
own cost and expense, throughout the Term of this Agreement, Insurances against such
risks, with such deductibles and with such endorsements and co-insured(s), which the
Prudent Utility Practices would ordinarily merit maintenance of and as required under
the Financing Agreements.

Application of Insurance Proceeds

Save as expressly provided in this Agreement or the Insurances, the proceeds of any
insurance claim made due to loss or damage to the Project or any part of the Project
shall be first applied to reinstatement, replacement or renewal of such loss or damage.

If a Force Majeure Event renders the Project (PHESS) no longer economically and
technically viable and the insurers under the Insurances make payment on a “total loss™
or equivalent basis, Procurer shall have no claim on such proceeds of such Insurance.

Effect on liability of Procurers

Notwithstanding any liability or obligation that may arise under this Agreement, any
loss, damage, liability, payment, obligation or expense which is insured or not or for
which the Developer can claim compensation, under any Insurance shall not be charged
to or payable by Procurer.
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ARTICLE 12: APPLICABLE TARIFI
12.1 Annual Fixed Charge (AFC)

12.1.1 The Procurer shall pay to the Developer, Annuval Fixed Charges (AFC) at INR
84,66,129.00 (Indian Rupees Eighty Four Lakhs Sixty Six Thousand One Hundred and
Twenty Nine only) per MW per annum (without any escalation) exclusive of GST,
payable for availability of the Project (PHESS) to the extent of Normative Availability
thereof and shall be computed and paid on monthly basis in accordance with the
provisions of this Agreement corresponding to the Period of Supply mentioned in
Clause 3.3, during the term of this Agreement.

12.1.2 The AFC shall be billed by the Developer and paid by the Procurer on monthly basis,
as Monthly Fixed Charge (MFC) and MFC shall be computed in accordance with clause
5.12.3.

12.1.3 MFC shall be calculated on month on month basis appropriately based on the
cumulative availability.

12.1.4 Full AFC upto the current month shall be payable for achievement of Normative
Availability. In case of cumulative availability being lower than Normative Availability
i.e. 90%, penalty will be applicable in accordance with Clause 5.12.1 of this Agreement,

12.1.5 The MFC payable shall be further adjusted on account of variation between actual
Cycle Loss and the Declared Cycle Loss as per the Clause 12.2.2.

12.1.6 Penalty applicable shall be computed and billed by Developer along with MFC bill at
the end of every applicable month in an assessment Contract Year. Any claim towards
the penalty shall be adjusted in the same Monthly Bill and the Procurer will have the
rights to settle or dispute the claims in this regard as per Clause 13.3 and Clause 13.7.

12.1.7 Reactive Energy Billing: The Reactive power charges and charges against power
drawn/inject from/to grid as per CERC/SERC Regulations, shall be payable by
Developer.

12.1.8 In case of tripping/ non availability of PHESS after scheduling of energy for the

pumping mode till the schedule is revised to zero, cost of the pumping energy scheduled
shall be deducted from MFC at the rate of Average Power Purchase Rate
notified/approved/issued for the control period by MERC to MSEDCL. Further, the
responsibility of revision of schedule in this case is with the Developer.

12.2 Energy consumption during pumping mode

12.2.1 Cost of supplying pumping energy including cost of power, Transmission charges and

losses, Electricity Duty, etc up to Delivery Point shall be borne by Procurer, also
factoring the Cycle Loss declared by Developer at 24 %. If for any month, it is found
that the Developer has not been able to adhere to the declared Cycle Loss, such shortfall
in performance shall be adjusted in the MFC payable to the Developer.,

12.2.2 The adjusted MFC payable to the Developer on account of higher Cycle Loss than the

Declared Cycle Loss shall bheasbh
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Adjusted MFC
=MFC - [(Input Energy at Actual Cycle Loss
— Input Energy at Declared Cycle Loss)
x Additional Input Energy Charges]

Where,

Additional Input Energy Charges will be as below:

Deviation from Excess Input Energy to be billed at
declared Cycle Loss i
|
<10% 1.5 «x Average Power Purchase Rate t
notified/approved/issued for the applicable year by MERC [
to MSEDCL j
i
1
> 10%* 200 x Average Power Purchase Rate :
notified/approved/issued for the applicable year by MERC l
to MSEDCL ;

*  The overall efficiency of the hydro generating units/plants shall not be less than
75% at any point of time.

Average Power purchase rate (APPR) shall be as notified/approved/issued by the
MERC for the applicable year. In case there is no approved rate for the said period, then
the last rate approved may be considered and same shall be reconciled after the
notification of APPR by MERC for the corresponding year. There is no adjusted AFC
(payable on monthly basis) applicable, if the actual Cycle Loss is lower than the

Declared Cycle Loss. l

Ilustration:
applicable amount on 2% (i.e., 25%-27%) additional input energy shall be billed and

recovered from the Developer at the approved Average Power purchase rate (MERC
approved value for the applicable year).Considering quoted AFC —--

If the Declared Cycle Loss is 25% whereas the Actual Cycle Loss is 27%, then the 1
|
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1. | Declared Cycle Loss % A 25 i

2. | Monthly Ouiput MWh B 2,40,000 i

3. |impur Energyrequired MWh C = B/(1-A) 3,20,000 i

@Declared Cycle Loss l

4, |Aetual Cycle Loss % D 27 |

5. |Actual Input Energy MWh E = B/(1-D) 3,28,767 }

Required L 1

6. |Excess Input Energy MWh | F=EC 8767 j

required - . {

7. |APPR rate (as approved by| INRper | G 4.40 3
MERC) unit i ‘ (illustrative) N r
8. |Additional  input—menergy| INRper | H=G*1.50 6.6 _ %
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12.2.3

12.2.4

12.2.5

12.2.6

[REa T 2, PATGemIaTs . s s | S Unit, . “iedend! L |ustAmomiL:. !
charges unit
Additional input energy cost INR I=F*H*]000 | 57863013.70
Rs.
9. |MFC INR J 250000000
10, |Adjusted MFC INR H=I-(H*F) 192136986

The Output/Discharge Energy at all times during the contract period shall be equal to
the Contracted Capacity.

The calculation for Cycle Loss shall be part of the Monthly Bill raised by the Developer
and Procurer will have the rights to accept or dispuie the claims in this regard as per
Clause 13.3 and Clause 13.7

Based on machine availability by developers, SLDC/Procurer shall provide time blocks
for pumping and generation, and schedule the injection into grid. Any deviation from
the schedule shall be addressed as per MERC Deviation Settlement Mechanism
Regulations as applicable and applicable deviation charges shall be borne by the
Developer.

In case of generation of excess power by Developer due to reduction in Round Trip
Loss, the Developer will be allowed to sell power in exchange or through bilateral
contacts with a profit sharing in proportion of 50:50 (Procurer: Developer). However,
MSEDCL wil reserve the First Right of Refusal.
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ARTICLE 13: BILLING AND PAYMENT
13.1  Genersal

13.1.1 On achievement of COD and thereon commencement of supply of power, Procurer
shall pay to the Developer the MFC, on or before the Due Date, in accmdance with
Article 13. All payments by Procurer shall be in Indian Rupees.

13.2  Delivery and Content of Monthly Bills/Supplementary Bills

13.2.1 The Developer shall issue to Procurer a signed monthly bill/Supplementary Bill for the
immediately preceding Month based on the period of supply of the Procurer, along with
all relevant documents.

13.2.2 Each monthly bill shall include all charges as per this Agreement for the Contracted
Capacity supplied for the relevant Month based on Energy Accounts issued by
RLDC/SLDC or any other competent authority which shall be binding on both the
Parties.

13.3 Payment of Monthly Bills

13.3.1 The Procurer shall, within 30 (thirty) days of receipt of a Monthly Invoice/
Supplementary Invoice in accordance with Clause 13.2.1, (the “Payment Due Date”),
make payment of the amount claimed directly, through electronic transfer, to the
nominated bank account of the Supplier, save and except any amounts which it
determines as not payable or disputed (the “Disputed Amounts™).

13.3.2 The due date of making of payments shall be 30th day (if such day is not a business
day, the immediately succeeding business day) after energy bill is received by the
MSEDCL througlh email (ceppmsedcl@gmail.com) upto 12:00 Hrs, after 12:00 Hrs
next day shall be considered as bill receipt day. For the purpose of determination of due
date, the day 1 shall be the *X’+1 day, where ‘X’ is the date of receipt of bill by the
Procurer,

13.3.3 All payments required to be made under this Agreement shall also include any
deduction or set off for:

a. deductions required by the Law; and

b. amounts claimed by Procurer, if any, from the Developer, through an invoice to
be payable by the Developer, and not disputed by the Developer within thirty
(30) days of receipt of the said Invoice and such deduction or set-off shall be
made to the extent of the amounts not disputed. It is clarified that Procurer shall
be entitled to claim any set off or deduction under this Article, after expiry of
the said thirty (30) Day’s period.

c. The Developer shall open a bank account at Mumbai (the “Developer’s
Designated Account”) for all Payments (including Supplementary Bills) to be
made by Procurers to the Developer and notify Procurers of the details of such
account at least 90 (ninety) days before the dispatch of the first monthly bill.
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13.4  Late Payment Surcharge

In the event of delay in payment of a monthly bill by Procurer beyond its Due Date, a
late payment surcharge shall be payable to the Developer as per Electricity (Late
Payment Surcharge and related matters) Rules, 2022 as amended from time to time or
any subsequent re-enactment thereof. The Late Payment Surcharge shall be claimed by
the Developer through the Supplementary Bill.

Rebate

For payment of any Bill on or before Due Date, the following Rebate shall be paid by
the Developer to Procurer in the following manner.

a) A Rebate of 1.5% shall be payable to the Procurer for the payments made on or
before the 7th Business Day from the date of receipt of the Invoice.

b) Any payments made beyond the date as mentioned above in point g7 upto the
Due Date shali be allowed a rebate of 1%.

c) Provided that, any payment made by Procurer on date of presentation of Bill, a
Rebate of 2% shall be payable.

d) For the above purpose, the date of presentation of bill shall be same day in case
it is delivered on or before 12:00 noon, else it would be the next Business Day.

e) No Rebate shall be payable on the Bills raised on account of Change in Law
relating to taxes, duties and cess.

Payment Security Mechanism

Procurer, not later than 30 (Thirty) days prior to commencement of supply, shall
provide to the Developer, in respect of payment of its Monthly Bills corresponding to
their respective period of supply, an unconditional, monthly revolving and irrevocable
letter of credit (“Letter of Credit™), which may be drawn upon by the Developer in
accordance with this Article.

The Letter of Credit, shall be procured by the Procurer from a scheduled bank at
Mumbai and shall be made operative from a date prior to the Due Date of its first
Monthly Bill under this Agreement. The Letter of Credit shall have a term of six (6)
Months respectively.

Provided that the Developer shall not draw upon such Letter of Credit prior to the Due
Date of the relevant Monthly Bill and/or Supplementary Bill.

Provided further that if at any time, such Letter of Credit amount falls short of the
amount specified in Article 13.6.1 due to any reason whatsoever, Procurer whose Letter
of Credit has been invoked shall restore such shortfall within fifteen (15) days.

Procurer shall ensure that the Letter of Credit shall be renewed not later than 30(thirty)
days prior to its expiry .




13.6.5

13.7

13.7.1

13.7.2

13.7.3

13.6.4 All costs relating to opening, maintenance of the Letter of Credit shall be borne by

Procurer.

If Procurer fails to pay a Monthly Bill or Supplementary Bill or part thereof within and
including the Due Date, then, the Developer may draw upon the Letter of Credit, and
accordingly the bank shall pay without any reference to or instructions from Procurer,
an amount equal to such Monthly Bill or Supplementary Bill or part thereof, if
applicable, by presenting to the scheduled bank issuing thé Letter of Credit, the
following documents

a) a copy of the Monthly Bill or Suppiementary Bill which has remained unpaid
to Developer and;

b) a certificate from the Developer to the effect that the Monthly Bill or
Supplementary Bill at item (a) above, or specified part thereof, is in accordance
with the Agreement and has undisputed and remained unpaid beyond the Due
Date,

Performance Guarantee

The Developer shall, for the performance of its obligations hereunder during the
Operation Period, be deemed to provide to the Procurer upon occurrence of COD of the
last unit, an irrevocable and unconditional guarantee pursuant to the provisions of this
Clause 13.7 (the “Performance Guarantee™), for a sum equivalent to the Fixed Charge
due and payable by the Procurer to the Developer as on COD for Normative Availability
in respect of a period of 15 (fifteen) days in accordance with the provisions of this
Agreement. The Performance Guarantee shall constitute the first and exclusive charge
on all amounts due and payable by the Procurer to the Developer, and the Procurer shall
be entitled to enforce the Performance Guarantee by making a deduction from the
amounts due and payable by it to the Developer in accordance with the provisions of
Clause 13.8. For the avoidance of doubt, the Parties agree that no amounts shall be
carmarked, frozen or withheld for securing payment of any potential Damages that may
fall due at a subsequent date, and only the amounts which shall have become due and
payable by the Supplier upon occurrence of Supplier Default shall be liable to
appropriation.

Notwithstanding anything to the contrary contained in this Agreement, the Procure may
encash the Performance Guarantee and appropriate the proceeds thereof as Damages
for not meeting the obligations of the Supplier under this Agreement.

Upon occurrence of a Developer Default, the Procurer shall, without prejudice to its
other rights and remedies hereunder or in law, be entitled to appropriate the relevant
amounts from the Performance Guarantee as Damages for such Developer Default. For
the avoidance of doubt, the Parties expressly agree that upon the Performance
Guarantee being appropriated, in whole or in part, it shall be deemed to be replenished
to the extent of such appropriation within 7 days.
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13.9
13.9.1

Disputed Bill

If the Procurer does not dispute a Monthly Bill or a Supplementary Bill raised by the
Developer by the Due Date, such Bill shall be taken as conclusive subject to
reconciliation as per Clause 13.9.

If the Procurer disputes the amount payable under 2 Monthly Bill or a Supplementary
Bill, as the case may be, it shall pay 50% of the disputed amount and it shall within
Thirty (30) days of receiving such Bill, issue a notice (the “Bill Dispute Notice™) to the
invoicing Party setting out:

(2) the details of the disputed amount;

(b)  its estimate of what the correct amount should be;

(¢)  and all wriiten material in support of its claim.

If the Developer agrees to the claim raised in the Bill Dispute Notice issued pursuant to
Clause 13.7.2 the Developer shall revise such Bill and present along with the next
Monthly Bill. In such a case excess amount shall be refunded along with interest at the
same rate as Late Payment Surcharge, which shall be applied from the date on which
such excess payment was made by the disputing Party to the invoicing Party and up to
and including the date on which such payment has been received as refund.

If the Developer does not agree to the claim raised in the Bill Dispute Notice issued
pursuant to Clause 13.7.2, it shall, within fifteen (15) days of receiving the Bill Dispute
Notice, furnish a notice (the “Bill Disagreement Notice) to the Procurer providing:

(a)  reasons for its disagreement;
®) its estimate of what the correct amount should be;
(c)  and all written material in support of its counter-claim.

Upon receipt of the Bill Disagreement Notice by the Procurer under Clause 13.7.4, the
Parties shall meet and make best endeavors to amicably resolve such dispute within
fifieen (15) days of receipt of the Bill Disagreement Notice.

If the Parties do not amicably resalve the Dispute within fifteen (15) days of receipt of
Bill Disagreement Notice pursuant to Clause 13.7.4, the matter shall be referred to
Dispute resolution in accordance with Article 18.

For the avoidance of doubt, it is clarified that despite a Dispute regarding an Invoice,
Procurer shall, without prejudice to its right to Dispute, be under an obligation to make
payment of 50% of the Disputed Amount in the Monthly Bill.

Payment of Supplementary Bill

Developer may raise Supplementary Bill for payment on account of:

a) Adjustments required by the Monthly Energy Accounts (if applicable); or
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b) Change in Law as provided in Article 15

13.9.2 Procurer shall remit all amounts due under a Supplementary Bill raised by the
Developer to the Developer’s Designated Account by the Due Date. For such payments
by Procurer, Rebate as applicable to Monthly Bills pursuant to Clause 13.5 shall equally

apply.

13.9.3 Inthe event of delay in payment of a Supplementary Bill by either Party beyond its Due
Date, a Late Payment Surcharge shall be payable at the same terms applicable to the
Monthly Bill in Clause 13.4 '

13.10 Amnnual Reconciliation

13.10.1The Parties acknowledge that all payments made against Monthly Bills and
Supplementary Bills shall be subject to annual reconciliation at the end of each
Financial Year within 30 days of issuance of final energy accounts by competent
authority to take into account the Energy Accounts, AFC adjustments, rebates, Late
Payment Surcharge, penalty for deviation from Normative Availability, penalty for
deviation from Declared Cycle Loss or any other reasonable circumstance provided
under this Agreement.

13.10.2 Late Payment Surcharge/ interest shall be payable in such a case from the date on which
such payment had been made to the invoicing Party or the date on which any payment
was originally due, as may be applicable. Any Dispute with regard to the above
reconciliation shall be dealt with in accordance with the provisions of Article 18.

13.10.3 The Parties, therefore, agree that as soon as all such data in respect to a full Financial
Year has been finally verified, adjusted and the final energy account has been issued by
competent authority, the Developer and Procurer shall jointly sign such reconciliation
statement.

13.10.4 Upon reconciliation, if any amount is payable by either party to the other party the
invoice shall be raised within seven (7) days of signing of a reconciliation statement,
and requisite payments to be made within fifteen (15) Days of issuance of such invoice.
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ARTICLE 14: FORCE MAJEURE

14.1
14.1.1
14.2

14.2.1

14.3

Definitions

In this Article, the following terms shall have the following meanings:

Affected Party

An Affected Part); means Procurer or the Developer whose performance has been
affected by an event of Force Majeure.

Force Majeure

A ‘Force Majeure’ means any event or circumstance or combination of events those
stated below which wholly or partly prevents or unavoidably delays an Affected Party
in the performance of its obligations under this Agreement, but only if and to the extent
that such events or circumstances are not within the reasonable control, directly or
indirectly, of the Affected Party and the Affected Party could not have prevented or
overcome by exercise of due diligence and following Good Industry Practice and has
Material Adverse Effect on the Affected Party:

a) act of God, epidemic, extremely adverse weather conditions, lightning,
earthquake above 6.5 on Modified Richter scale, landslide, drought, cyclone,
flood exceeding 1 in 10,000 frequency, volcanic eruption, chemical or radioactive
contamination or ionizing radiation, fire or explosion (to the extent of
contamination or radiation or fire or explosion originating from a source external
to the Site) if and only if it is declared/ notified by the competent state / central
authority / agency (as applicable) or verified to the satisfaction of Procurer;

b)  anact of war (wWhether declared or undeclared), invasion, armed conflict or act of
foreign enemy, blockade, embargo, riot, insurrection, terrorist or military action,
civil commotion or politically motivated sabotage;

¢)  compulsory acquisition in national interest or expropriation of any Project Assets
or rights of the Developer or of the Contractor;

d}  any political or economic upheaval, disturbance, movement, struggle or similar
occurrence which could not have been anticipated or foreseen by a prudent person
and which causes the construction or operation of the Project to be financially
unviable or otherwise not feasible;

e}  industry-wide or State-wide strikes or industrial action for a continuous period of
24 (twenty four) hours and exceeding an aggregate period of 7 (seven) days in an
Accounting Year;

f)  anyjudgmentor order of any court of competent jurisdiction or statutory authorify
made against the Developer in any proceedings for reasons other than (i) failure
of the Developer to comply with any Applicable Law or Applicable Permit, or
(ii) on account of breach of any Applicable Law or Applicable Permit or of any
contract, or (iii) enforcement of this Agreement, or (iv) exercise ofany of its rights
under this Agreement or "
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g)

h)

b,

A At Sl

unlawful or unauthorized or without jurisdiction revocation of, or refusal to renew
or grant without valid cause, any clearance, license, permit, authorization, no
objection certificate, consent, approval or exemption required by the Developer
or any of the Contractors to perform their respective obligations under this
Agreement; provided that such delay, modification, denial, refusal or revocation
did not result from the Developer’s or any Contractor’s inability or failure to
comply with any condition relating to grant, maintenance or renewal of such
clearance, license, authorization, no objection certificate, exemption, consent,
approval or permit.

The discovery of geological conditions, toxic contamination or archaeological
remains on the Project site or PHESS Site that could not reasonably have been
expected to be discovered through an inspection of the Project Site; or any event
or circumstances of a nature analogous to any of the foregoing.

Any delay in Government/Sponsor Agency/Government agency Decision
making or decision taken by the Government/Sponsor Agency/Government
agency which is inimical to the development of the Project as envisaged in this
Agreement.

An event of force majeure affecting the concerned STU/CTU, as the case be,
thereby affecting the evacuation of power.

Force Majeure Exclusions

Force Majeure shall not include (i) any event or circumstance which is within the
reasonable control of the Parties and (ii) the following conditions, except to the extent
that they are consequences of an event of Force Majeure:

a)

b)
c)

d)

g)

N

Unavailability, late delivery, or changes in cost of the plant, machinery,
equipment, materials, spare parts or consumables for the Power Project;

Delay in the performance of any Contractor, sub-Contractor or their agents ;

Non-performance resulting from normal wear and tear typically experienced in
power generation materials and equipment;

Strikes at the facilities of the Affected Party;

Insufficiency of finances or funds or the agreement becoming onerous to
perform; and

Non-performance caused by, or connected with, the Affected Party’s:
i Negligent or intentional.act_s, errors or omissions;

it Failure to comply with an Indian Law; or
jil. Breach of, or default under this Agreement.
Non-availability of Water other than drought

Y
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14.5.2

14.5.3

14.6

14.7

Notification of Force Majeure Event

The Affected Party shall give notice to the other Party of any event of Force Majeure
as soon as reasonably practicable, but not later than seven (7) days after the date on
which such Party knew or should reasonably have known of the commencement of the
event of Force Majeure. If an event of Force Majeure results in a breakdown of
communications rendering it unreasonable to give notice within the applicable time
limit gpecified herein, then the Party claiming Force Majeure shall give such notice as
soon as reasonably practicable after reinstatement of communications, but not later than
one (1) day after such reinstatement.

Provided that such notice shall be a pre-condition to the Affected Party’s entitlement to
claim relief under this Agreement, Such notice shall include full particulars of the event
of Force Majeure, its effects on the Party claiming relief and the remedial measures
proposed.

The Affected Party shall give the other Party regular (and not less than monthly) reports
on the progress of those remedial measures and such other information as the other
Party may reasonably request about the Force Majeure Event.

The Affected Party shall give notice to the other Party of (i) the cessation of the relevant
event of Force Majeure; and (ii) the cessation of the effects of such event of Force
Majeure on the performance of its rights or obligations under this Agreement, as soon
as practicable after becoming aware of each of these cessations.

Duty to Perform and Duty to Mitigate

To the extent not prevented by a Force Majeure Event pursuant to Clause 14.3, the
Affected Party shall continue to perform its obligations pursuant to this Agreement. The
Affected Party shall use its reasonable efforts to mitigate the effect of any Force
Majeure Event as soon as practicable.

Available Relief for a Force Majeure Event
Subject to this Article 14:

a) No Party shall be in breach of its obligations pursuant to this Agreement except
to the extent that the performance of its obligations was prevented, hindered or
delayed due to a Force Majeure Event; :

b) Every Party shall be entitled to claim relief in relation to a Force Majeure Event
in regard to its obligations, including but not limited to those specified under
Article 5 & 6;

¢} For avoidance of doubt, neither Party’s obligation to make payments of money
due’ and payable prior to occurrence of Force Majeure events under this
Agreement shall be suspended or excused due to the occurrence of a Force
Majeure Event in respect of such Party.

d) Provided that no payments including any cost query shall be made by either
Party affected by a Force Majeure Event.
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14.8 Performance Excused

8) The Affected Party, to the extent rendered unable to perform its obligations or
part of the obligation thereof under this Agreement as a consequence of the
Force Majeure Event, shall be excused from performance of the obligations, to
the extent it is unable to perform on account of such Force Majeure Event, for
a period equal in-length to the duration for which such Force Majeure Event
subsist, provided that such period shall not exceed 180 (one hundred and eighty)
days from the date of issuance of the Force Majeure Notice, or any extended
period as mutually agreed. The Parties may mutually agree to extend the period
for which performance is excused due to a Force Majeure Event. However, in
case of the Force Majeure Event continuing upto & period of 180 days or any
extended period as mutually agreed, either Party has the right to terminate the
Agreement.

b) For the time period, as mutually agreed by the Parties, during which the
performance shall be excused, the Procurer shall be entitled for a day-to-day
extension of the period provided for Financial Closure or Scheduled
Commissioning Period or the Agreement period, as the case may be. The term
of this Agreement will be suitably extended as per the above extension.

c) Provided always that a Party shall be excused from performance only to the
extent reasonably warranted by the Force Majeure Event.

d) Provided further that, nothing shall absolve the Affected Party from any
payment obligations accrued prior to the occurrence of the underlying Force
Majeure Event.

14.9 Termination Due to Force Majeure Event

the Term of this Agreement, either Party shail be entitled to terminate this Agreement

i
i In the event a Force Majeure Event subsists for a period of more than 9 months during
E by issuing a termination notice to the other Party.

14.10 No Liability for Other Losses

Save as otherwise provided in these Guidelines, no Party shall be liable in any manner,
whatsoever, to the other Parties in respect of any Loss relating to or arising out of the
occurrence or existence of any Force Majeure Event.

i
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ARTICLE 15: CHANGE INLAW

15.1

Definitions:
In this Article 15, the following terms shall have the following meanings:

“Change in Law” means the occurrence of any of the following events after the date
of bid submission, i.e, July 29, 2024 resulting in any additional recurring/ non-recurring
expenditure by the Developer or any income to the Developer:

a, the enactment, coming into effect, adoption, promulgation, amendment,
modification or repeal (without re-enactment or consolidation) in India, of any
Applicable Law, including rules and regulations framed pursuant to such Law;

b. change in the interpretation or application of any Applicable Law by any
Governmental Instrumentality having the legal power to interpret or apply such
Law, or any Competent Court of Law;

c. any change in taxes and duties or introduction of any taxes and duties made
applicable for setting up of the Project for supply of power by the Developer as
per the terms of this Agreement. The Developer shall consider all the prevailing
taxes and duties applicable on the date of submission of Bid while submitting
the Bid for the Project(s). If any such above prevailing taxes and duties are not
considered or omitted or ignored, then it shall be accepted that the Developer
has considered all such taxes and duties in its Bid, Any change in law pertaining
to taxes and duties after the date of submission of Technical Bid shall be to the
account of Procurers and appropriate change in tariff, either increase or decrease
in proportionate, due to the change in taxes and duties shall be as perclause 15.2
(Relief for Change in Law) of this Agreement;

But shall not include (i) any change in any withholding tax on income or dividends
distributed to the shareholders of the Developer, or (ii) any change on account of
regulatory measures by the Appropriate Commission, or (ifi) any change

in the Appropriate Commission’s approved Tariff as compared to the approved tariff
exist as on the Bid Due Date,

Relief for Change in Law

15.1.1 The aggrieved Party shall be eligible for such compensation so as to restore it to the

original position as if the Change in Law had not oecurred and shall be required to
approach the Appropriate Commission for seeking approval of Change in Law.

15.1.2 The decision of the Appropriate Commission to acknowledge a Change in Law and the
) date from which it will become effective, provide relief for the same, shall be final and
" governing on both the Parties, ’




ARTICLE 16: TERMINATION
16.1 Termination for Developer Event of Default

Save as otherwise provided in this Agreement, in the event that any of the defaulis
specified below shall have occurred, and the Developer fails to cure the default within
the Cure Period set forth below, or where no Cure Period is specified, then within a
Cure Period of 60 (sixty) days, the Developer shall be deemed to be in default of this
Agreement (the “Developer Event of Default*), unless the default has occurred solely
as a result of any breach of this Agreement by Procurer or due to Force Majeure. The
defaults referred to herein shall include the following:

a) The Developer has failed to achieve the COD within the period as specified in
Clause 5.13.1 for any reason whatsoever;

i

b) After COD of the PHESS, the Developer fails to achieve availability of 80%
(eighty percent) for a period of 6 (six) consecutive months or for a cumulative
period of 6 (six) months within any continuous period of 18 (eighteen) months;

c) After COD of the PHESS, the Developer fails to maintain cycle loss upto and
below 24% (twenty-four percent) for a period of 6 (six) consecutive months or
for a cumulative period of 6 (six) months within any continuous period of 18
(eighteen) months;

d) The condition relating to equity lock-in period specified in Clause 5.2 of this
Agreement is not complied.

e) the Performance Security has been encashed and appropriated in accordance
with Clause 4.5.2 and the Developer fails to replenish or provide fresh
Performance Security within a Cure Period of 30 (thirty) days;

f) The Developer has unlawfully repudiated this Agreement or has otherwise
expressed an intention not to be bound by this Agreement;

g) The Developer is in material breach of any of its obligations pursuant to this
Agreement, including failure to fulfill Condition Subsequent, and such material
breach is not rectified by the Developer within thirty {30) days of receipt of first
notice in this regard given by Procurer.

h) Any representation made or warmranty given by the Developer under this
Agreement is found to be false or misleading;

i) A resoluation has been passed by the shareholders of the Developer for voluntary
winding up of the Developer; ’

1) Any petition for winding up of the Developer has been admitted and liquidator
or provisional liquidator has been appointed or the Developer has been ordered
to be wourd up by Court of competent jurisdiction, except for the purpose of
amalgamation or reconstruction with the prior consent § sgicurer, provided

1 t-a_az'_Q of such amalgamation or reconstruction zf §{He/
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reconstructed entity has unconditionally assumed all surviving obligations of
the Developer under this Agreement;

A default has occurred under any of the Financing Documents and any of the
lenders to the Project has recalled its financial assistance and demanded
payment of the amounts outstanding under the Financing Documents or any of
them as applicable; and

The Developer has suffered an attachment levied on any of its assets which has
caused or is likely to cause a Material Adverse Effect on the Project and such
attachment has continued for a period exceeding 120 days.

the Developer is in breach of the Maintenance Requirements or the Safety
Requirements, as the case may be;

the Developer is adjudged bankrupt or insolvent, or if a trustee or receiver is
appointed for the Developer or for the whole or material part of its assets that
has a material bearing on the Project

the Developer has been, or is in the process of being liquidated, dissolved,
wound-up, amalgamated or reconstituted in a manner that would cause, in the
reasonable opinion of the Procurer, a Material Adverse Effect

the Developer submits to the Procurer any statement, notice or other document,
in written or electronic form, which has a material effect on the Procurer’s
rights, obligations or interests and which is false in material particulars;

the Developer issues a Termination Notice in violation of the provisions of this
Agreement; or

The Developer commits a default in complying with any other provision of this
Agreement if such default causes or may cause a Material Adverse Effect on the
Procurer,

Termination for Procurer Event of Default

Save as otherwise provided in this Agreement, in the event that any of the defaults
specified below shall have occurred, and Procurer fails to cure the default within the
Cure Period set forth below, or where no Cure Period is specified, then within a Cure
Period of 60 (Sixty) days, Procurer shall be deemed to be in default of this Agreement
(a “Procurer Event of Default™, unless the default has occurred solely as a result of
any breach of this Agreement by Developer or due to Force Majeure. The defaults
referred to herein shall include the following:

2)

Procurer has unreasonably withheld or delayed grant of any approval or
permission which the Developer is obliged to seek under this Agreement, and
thereby caused or likely to cause Material Adverse Effect;

Procurer is in material breach of any of its obligations, under this Agreement
and has failed to cure such breach within 60 (Sixty) days of receipt of notice
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thereof issued by the Developer and which has led to the Project forfeiting the
benefits accruing under Applicable Law;

c) Procurer has unlawfully repudiated this Agreement or otherwise expressed its
. intention not to be bound by this Agreement;

d) Any representation made or warranty given by Procurer under this Agreement
' has been found to be false or misleading,

16.3 'Procedure for cases of Developer/Procurer Event of Default

16, Procurer shall be entitled to terminate this Agreement by issuing a notice stating its
intention to terminate this Agreement (Procurers Preliminary Default Notice), which
shall specify in reasonable detail, the circumstances giving rise to the issue of such
notice.

16.3.2 Following the issue of a Procurers Preliminary Default Notice, the Consultation Period
of sixty (60) days or such longer period as the Parties may agree, shall apply and it shal]
be the responsibility of the Parties to discuss as to what steps shall be taken with a view
to mitigate the consequences of the relevant Event of Default having regard to all the
circumstances.

16.3.3 During the Consultation Period, the Parties shall continue to perform their respective
obligations under this Agreement.

16.3.4 Within a period of seven (7) days following the expiry of the Consultation Period unless
the Parties shall have otherwise agreed to the contrary or the Developer Event of Default
giving rise to the Consultation Period shall have ceased to exist or shall have been
remedied, Procurer shall be entitled to terminate this Agreement by giving a written
Termination Notice of thirty (30) days to the Developer.

i
d
|
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16.3.1 Upon the occurrence and continuation of any Developer Event of Default under Article l
|
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16.3.5 Upon occurrence and continuation of any Procurer Default specified in Clause 16.2, the
Developer shall have the right to deliver to Procurer, a Developer Preliminary Default ]
Notice, which notice shall specify in reasonable detail the circumstances giving rise to i
its issue.

of sixty (60) days or such longer period as the Parties may agree, shall apply and it shall
be the responsibility of the Parties to discuss as to what steps shall be taken with a view
to mitigate the consequences of the relevant Event of Default having regard to all the :
circumstances. '

l
;
16.3.6 Following the issue of a Developer Preliminary Default Notice, the Consultation Period {
1

16.3.7 During the Consultation Period, the Parties shall continue to perform their respective
obligations uiider this Agreement. ‘

16.3.8 After a period of seven_(7) days following the expiry of the Consultation Period and
unless the Parties shall.have otherwise agreed to the contrary or Procurer Event of
Default giving rise to the Consultation Period shall have ceased to exist or shall have
been remedied, the Developer shall be entitled to sell the Contracted Capacity to any
third party of the Developers choice and the Developer shall be entitled to terminate
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16.4.1

16.4.2

16.4.3

16.4.4

this Agreement by giving a written Termination Notice of thirty (30) days to the
Procurer,

Termination Payment

Upon Termination on account of a Developer Default, the Developer shall pay to the
Procurer, by way of Termination Payment, an amount equal to the AFC that would have
been due and payable for Normative Availability for a period of 24 (twenty-four)
months as if the PHESS had operated for such 24 (twenty~four) months from the date
of Termination

- Upon Terminatior: on account of a Procurer Default, the Procurer shall pay to the
Developer, by way of Termination Payment, an amount equal to the AFC that would
have been due and payable for Normative Availability for a period of 24 (twenty-four)
months as if the PHESS had operated for such 24 (twenty-four) months from the date
of Termination.

Termination Payment shall be due and payable within 15 (fifteen) days of a demand
being made with the necessary particulars, and in the event of any delay, the defaulting
Party shall pay interest at a rate equal to 3% (three per cent) above the Bank Rate on
the amount of Termination Payment remaining unpaid; provided that such delay shall
not exceed 90 (ninety) days. For the avoidance of doubt, it is expressly agreed that
Termination Payment shall constitute full discharge by the Procurer of its payment
obligations in respect thereof hereunder.

The Developer expressly agrees that Termination Payment under this Article 16.4 shall
constitute a full and final settlement of all claims of the Developer on account of
Termination of this Agreement for any reason whatsoever and that the Developer or
any shareholder thereof shall not have any further right or claim under any law, treaty,
convention, and contractor otherwise.




ARTICLE 17: LIABILITY AND INDEMNIFICATION
17.1  Indemnity
17.1.1 The Developer shall indemnify, defend and hold Procurer harmless against:

a) any and all third-party claims against Procurer for any loss of or damage to
property of such third party, or death or injury to such third party, arising out of
a breach by the Developer of any of its obligations under this Agreement; and

b) any and all losses, damages, costs and expenses including legal costs, fines,
penalties and interest actually suffered or incurred by Procurer from third party
claims arising by reason of a breach by the Developer of any of its obligations
under this Agreement, (provided that this Article 17 shall not apply to such
breaches by the Developer, for which specific remedies have been provided for
under this Agreement)

17.1.2 Procurer shall indemnify, defend and hold the Developer harmless against:

a) any and all third-party claims against the Developer, for any loss of or damage
to property of such third party, or death or injury to such third party, arising out
of a breach by Procurer of any of their obligations under this Agreement; and

b) any and all losses, damages, costs and expenses including legal costs, fines,
penalties and interest (‘Indemnifiable Losses’) actually suffered or incurred by
the Developer from third party claims arising by reason of a breach by Procurer
of any of its obligations.

17.2  Procedure for claiming Indemnity
17.2.1 Third party claims

a) Where the indemnified party is entitled to indemnification from the
indemnifying party pursuant to exceptions under Article 17, the Indemnified
Party shall promptly notify the Indemnifying Party in respect of which it is
entitled 1o be indemnified. Such notice shall be given as soon as reasonably
practicable after the Indemnified Party becomes aware of such claim. The
indemnifying party shall be liable to settle the indemnification claim within
thirty (30) days of receipt of the above notice. Provided however that, if:

*

i the Parties choose to refer the contest the claim of third party; and

; ) i the claim amount is not required to be paid/ deposited to such third party
! pending the resolution of the third-party claim, the Indemnifying Party
| shall become liable to pay the claim amount to the Indemnified Party or
to the third party, as the case may be, promptly following the resolution
of the third-party claim, if such claim is settled in favor of the third party.

’ by  The Indemnified Party may contest the claim of the third party for which it is
entitled to be Jiiden iﬁ%g and the indemnified party shall reimburse to the
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17.3

17.4

17.5

Indemnified Party all reasonable costs and expenses incurred by the
Indemnified party. However, such Indemnified Party shall not settle or
compromise such claim without first getting the consent of the indemnifying
party, which consent shall not be unreasonably withheld or delayed.

An indemnifying party may, at its own expense, assume control of the defense
of any proceedings brought against the Indemnified Party if it acknowledges its
obligation to indemnify such Indemnified Party, gives such Indemnified Party
prompt notice of its intention to assume control of the defense, and employs an
independent legal counsel at its own cost that is reasonably satisfactory to the
Indemnified Party.

Indemnifiable Losses

Where an Indemnified Party is entitled to Indemnifiable Losses from the indemnifying
party pursuant to Article 17, the Indemnified Party shall promptly notify the
indemnifying party of the Indemnifiable Losses actually incurred by the Indemnified
Party. The Indemnifiable Losses shall be reimbursed by the Indemnifying Party within
thirty (30) days of receipt of the notice seeking Indemnifiable Losses by the
Indemnified Party. In case of non-payment of such losses after a valid notice under this
Article 17, such event shall constitute a payment default under Article 16.

Limitation on Liability

Except as expressly provided in this Agreement, neither the Developer nor Procurer nor
its/ their respective officers, directors, agents, employees or affiliates (or their officers,
directors, agents or employees), shall be liable or responsible to the other Party or its
Affiliates, officers, directors, agents, employees, successors or permitted assigns or
their respective insurers for incidental, indirect or consequential damages, connected
with or resulting from performance or non-performance of this Agreement, or anything
done in connection herewith, including claims in the nature of lost revenues, income or
profits (other than payments expressly required and properly due under this
Agreement), any increased expense of, reduction in or loss of power generation or
equipment used therefore, irrespective of whether such claims are based upon breach
of warranty, tort (including negligence, whether of Procurer, the Developer or others),
strict liability, contract, breach of statutory duty, operation of law or otherwise.

Procurer shall have no recourse against any officer, director or shareholder of the
Developer or any Affiliate of the Developer or any of its officers, directors or
shareholders for such claims excluded under this Article. The Developer shall have no
recourse against any officer, director or shareholder of Procurer, or any affiliate of
Procurer or any of its officers, directors or shareholders for such claims excluded under
this Article.

Duty to Mitigate -

The Parties shall endeavor to take all reasonable steps so as mitigate any loss or damage
which has occurved under this Article 17.




ARTICLE 18: GOVERNING LAW AND DISPUTE RESOLUTION
18.1 Governing Law

This Agreement shall be governed by and construed in accordance with the Laws of
India. Any legal proceedings in respect of any matters, claims or disputes under this
Agreement shall be under the exclusive jurisdiction of appropriate courts in Mumbai,
Maharashtra.

18.2 Amicable Seftlement and Dispute Resolution

i Either Party is entitled to raise any claim, dispute or difference of whatever
nature arising under, out of or in connection with this Agreement (*Dispute”)
by giving a written notice (Dispute Notice) to the other Party, which shall

contain;

a. a description of the Dispute;

b. the grounds for such Dispute; and

c. all written material in support of its claim.

The other Party shall, within thirty (30) days of issue of Dispute Notice issued
under Clause 18.2 (i), furnish:

a. counter-claim and defenses, if any, regarding the Dispute; and

b. all written material in support of its defenses and counter-claim,

Within thirty (30) days of issue of Dispute Notice by any Party pursuant to
Clause 18.2 (i) if the other Party does not furnish any counter claim or defense
under Clause 18.2 (ii) or thirty (30) days from the date of furnishing counter
claims or defense by the other Party, both the Parties to the Dispute shall meet
to settle such Dispute amicably, If the Parties fail to resolve the Dispute
amicably within thirty (30) days from the later of the dates mentioned in this
Clause 18.2 (iii), the Dispute shall be referred for dispute resolution in
accordance with Clause 18.3.

18.3  Dispute Resolution

Dispute Resolution by Appropriate Commission

a. If any dispute is not setiled amicably under Clause 18.2, the same shall be
referred by any of the Parties to Appropriate Commission for dispute resolution
in accordance with the provisions of the Electricity Act 2003.

18.4 Performance during Dispute

Pending the submission of and/or decision on a Dispute by Appropriate Jurisdiction,
{hié Parties shall continue to perform their respective obligations under this Agreement,
subject tg.any interim order that may be passed by Appropriate Jurisdiction, without
prejudice to a final adjustment in accordance with such decision by Appropriate




ARTICLE 19: ASSIGNMENT AND CHARGES

19.1 Assignments

19.1.1 This Agreement shall be binding upon, and inure to the benefit of the Parties and their
respective successors and permitted assigns. This Agreement shall not be assigned by
any Party other than by mutual consent between the Parties to be evidenced in writing.

19.1.2 Provided that, Procurer shall permit assignment of any of Developer’s rights and
obligations under this agreement in favor of the lenders to the Developer, if required
under the financing agreements.

19.1.3 Provided further that any successor(s) or permitted assign(s) identified after mutual
agreement between the Parties may be required to execute a new agreement on the same
terms and conditions as are included in this Agreement.




ARTICLE 20: MISCELLANEOUS

20.1

Interest and Right of Set Off

Any sum which becomes payable under any of the provisions of this Agreement by one
Party to the other Party and which is not covered in LPS rule shall, if the same be not
paid within the time allowed for payment thereof, shall be deemed to be a debt owed
by the Party responsible for payment thereof to the Party entitled to receive the same.
Such sum shall until payment thereof carry interest at prevailing medium term prime
lending rate of State Bank of India per annum from the due date for payment thereof
unti] the same is paid to or othetrwise authorized by the Party entitled to the same.
Without prejudice to any other right or remedy that may be available under this
Agreement or otherwise under law, the Party entitled to receive such amount shall also
have the right of set off.

Provided the stipulation regarding interest for delayed payments contained in this
Article 20 shall neither be deemed nor construed authorize any delay in payment of any
amount due by a Party nor be deemed or construed to be a waiver of the underfying
breach of payment obligations.

Confidentiality

The Parties undertake to hold in confidence this Agreement and not to disclose the
terms and conditions of the transaction contemplated hereby to third parties, except:

a. to their professional advisors; or

b. to their officers, Contractors, employees, agents or representatives, financiers,
who need to have access to such information for the proper performance of their
activities; or

c. disclosures required under Law;

d. without the prior written consent of the other Party.
Waiver of immunity

Each Party unconditionally and irrevocably:

) agrees that the execution, delivery and performance by it of this Agreement
constitute commercial acts done and performed for commercial purpose;

b) agrees that, should any proceedings be brought against it or its assets, property
or revenues in any jurisdiction in relation to this Agreement or any transaction
contemplated by this Agreement, no immunity (whether by reason of
sovereignty or otherwise) from such proceedings shall be claimed by or on
behalf of the Party with respect to its assets;

waives any right of imr'nunity which it or its assets, property or revenues now
has, may acquire in the future or which may be attributed to it in any jurisdiction;
and ,

ey
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20.4.1

20.4.2

20.5

20.6

20.7

d) consents generally in respect of the enforcement of any judgment or award
against it in any such proceedings to the giving of any relief or the issue of any
process in any jurisdiction in connection with such proceedings (including the
making, enforcement or execution against it or in respect of any assets, property
or revenues whatsoever irrespective of their use or intended use of any order or
Jjudgment that may be made or given in connection therewith).

Waiver, including partial or conditional waiver, by either Party of any default by the
other Party in the observance and performance of any provision of or obli gations under

I
|
|
Waiver !
!
this Agreement: .=

a) shall not operate or be construed as a waiver of any other or subsequent default
hereof or of other provisions of or obligations under this Agreement; {

|
|
b) shall not be effective unless it is in writing and executed by a duly authorized | |
representative of the Party; and [
i
|
f
i
!
|
#
I

c) shall not affect the validity or enforceability of this Agreement in any manner.

Neither the failure by either Party to insist on any occasion upon the performance of the
terms, conditions and provisions of this Agreement or any obligation thereunder nor
time or other indulgence granted by a Party to the other Party shall be treated or deemed
as waiver of such breach or acceptance of any variation or the relinquishment of any
such right hereunder. J

Depreciation

For the purposes of depreciation under Applicable Laws, the property representing the [ f

capital investment made by the Supplier in the Project Assets shall be deemed to be

acquired and owned by the Supplier. For the avoidance of doubt, the Procurer shall not {

in any manner be liable in respect of any claims for depreciation to be made by the |

Supplier under Applicable Laws l
t

Exclusion of implied warranties etc,

This Agreement expressly excludes any warranty, condition or other undertaking
implied at law or by custom or otherwise arising out of any other agreement between
the Parties or any representation by either Party not contained in a binding legal
agreement executed by both Parties.

Survival

a) not relieve the Developer or Procurer, as the case may be, of any obligations
hereunder which expressly or by implication survive Termination hereof® and

|
Termination shall; ; l
!

b) except as otherwise provided in any provision of this Agreement expressly
limiting the liability of either Party, not relieve either Party of any obligationg
or liabilities=far=leiss or damage to the other Party arising out of, or caiigés

Iw'f
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20.8

20.9

20,10

20.11

20.12

acts or omissions of such Party prior to the effectiveness of such Termination
or arising out of such Termination.

All obligations surviving Termination shall only survive for a period of 3 (three) years
following the date of such Termination.

Entire Agreement

This Agreement and the Schedules together constitute a complete and exclusive
statement of the terms of the agreement between the Parties on the subject hereof, and
no amendment or modification hereto shall be valid and effective unless such
modification or amendment is agreed to in writing by the Parties and duly executed by
persons especially empowered in this behalf by the respective Parties. All prior written
or oral understandings, offers or other communications of every kind pertaining to this
Agreement are abrogated and withdrawn. For the avoidance of doubt, the Parties hereto
agree that any obligations of the Developer arising from the Request for Proposal shall
be deemed to form part of this Agreement and treated as such.

Severability

If for any reason whatever, any provision of this Agreement is or becomes invalid,
illegal or unenforceable or is declared by any court of competent jurisdiction or any
other instrumentality to be invalid, illegal or unenforceable, the validity, legality or
enforceability of the remaining provisions shall not be affected in any manner, and the
Parties will negotiate in good faith with a view to agreeing to one or more provisions
which may be substituted for such invalid, unenforceable or illegal provisions, as nearly
as is practicable to such invalid, illegal or unenforceable provision. Failure to agree
upon any such provisions shall not be subject to the Dispute Resolution Procedure set
forth under this Agreement or otherwise,

No partnership

This Agreement shall not be interpreted or construed to create an association, joint
venture or partnership between the Parties, or to impose any partnership obligation or
{iability upon either Party, and neither Party shall have any right, power or authority to
enter into any agreement or undertaking for, or act on behalf of, or to act as or be an
agent or representative of, or to otherwise bind, the other Party.

Third Parties

This Agreement is intended solely for the benefit of the Paities and their respective
successors and permitted assigns, -and nothing in this Agreement shall be construed to
create any duty to, standard of care with reference to, or any liability to, any person not
a Party to this Agreement.

-

Successors and assigns

This Agreement shall be binding upon, and inure to the benefit of the Parties and their
respective successors and permitted assigns.




20,13 Notices

Any notice or other communication to be given by any Party to the other Party under
or in connection with the matters contemplated by this Agreement shall be in writing
and shali:

a) in the case of the Developer, be given by facsimile or e-mail and by letter
delivered by hand to the address given and marked for attention of the person
set out below or to such other person as the Developer may from time to time
designate by notice to Procurer; provided that notices or other communications
to be given may, if they are subsequently confirmed by sending a copy thereof
by registered acknowledgement due, air mail or by courier, be sent by facsimile
or e-mail to the number as the Developer may from time to time designate by
notice to Procurer;

b) in the case of Procurer, be given by facsimile or e-mail and by letter delivered
by hand and be addressed to the Chief Engineer (Power Piurchase), Power
Purchase Section, Prakash gad, Plot G 9, Prof. Anant Kanekar Marg, Bandra
(East), Mumbai 400 051with a copy delivered to Procurer Representative or
such other person as Procurer may from time to time designate by notice to the
Developer; provided that if the Developer does not have an office in [insert
location of concerned Procurer] it may send such notice by facsimile or e-mail
and by registered acknowledgement due, air mail or by courier; and

c) any notice or communication by a Party to the other Party, given in accordance
herewith, shall be deemed to have been delivered when in the normal course of
post it ought to have been delivered and in all other cases, it shall be deemed to
have been delivered on the actual date and time of delivery, provided that in the
case of facsimile or e-mail, it shall be deemed to have been delivered on the
working day following the date of its delivery.

20.14 Delayed payments

a) The Parties hereto acknowledge and agree that the Electricity (Late Payment
Surcharge and related Matters) Rules 2022 (“LPS Rules™) shail be applicable,
In the event of payment by the Procurer beyond the Due Date, a Late Payment
Surcharge (LPS) shall be payable by the Utility to Supplier on the outstanding
payment beyond the Due Date. The rate of Late Payment Surcharge for first
month of default as well as for successive months of default will be as per the
terms of the LPS Rules. If the period of default lies in two or more financial

years, the base rate of Late Payment Surcharge shall be calculated separately
- for the periods falling in different years,

b) Late Payment Surcharge shall be claimed by the Supplier through
Supplementary Bill. All payments by the Procurer to the Supplier for power
procured from it shall be first adjusted towards Late Payment Surcharge and
thereafter, towards monthly charges, starting from the longest overdue bill. Al
the bills payable by the Procurer to Supplier for the energy procured from it,
shall be time tagged with respect to the date and time of submission of the bill
and the payment made by the Procurer shall be adjusted first against the oldgsi=
bill and then, fo:the second oldest bill and so on '




againsta bill is not adjusted unless and until all bills older than it have been paid
for.

20.15 No partnership

20.16

20,17

20.18

This Agreement shall not be interpreted or construed to create an association, joint
venture or partnership between the Parties, or to impose any partnership obligation or
liability upon either Party, and neither Party shall have any right, power or authority to
enter into any agreement or undertaking for, or act on behalf of, or to act as or be an
agent or representative of, or to otherwise bind, the other Party.

Third parties

This Agreement is intended solely for the benefit of the Parties, and their respective
successors and permitted assigns, and nothing in this Agreement shall be construed to
create any duty to, standard of care with reference to, or any liability to, any person not
a Party to this Agreement.

Successors and assigns

This Agreement shall be binding upon, and inure to the benefit of the Parties and their
respective successors and permitted assigns.

All notices required to be given by one Party to the other Party and all other
communications, Documentation and proceedings which are in any way relevant to this
Agreement shall be in writing and in English language only.

Counterparts

This Agreement may be executed in two counterparts, each of which, when executed
and delivered, shall constitute an original of this Agreement.

|
|
i
!
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ARTICLE 21: DEFINITIONS

21.1

Definitions

In this Agreement, the following words and expressions shall, unless repugnant to the
context or meaning thereof, have the meaning hereinafter respectively assigned to
them” .

“Accounting Year” means the financial year commencing from the first day of April
of any calendar year and ending on the thirty-first day of March of the next calendar
year.

“Act” or “Electricity Act, 2003” shall mean the Electricity Act, 2003 and include any
modifications, amendments and substitution from time to time”

“Actual COD” shall means the Date of full commissioning of the PHESS,

“Affected Party” shall have the meaning set forth in Clause 14.2.”
ty

“Affiliate” shall mean a Company that, directly or indirectly,

i controls, or

ii. is controlled b'y, ’

iii. is under the common control with the Bidder or is a Member in a Bidding
Consortium developing the Project. r

The expression ‘control® shall mean the ownership, directly or indirectly, of 51% (fifty |

one percent) or more of the voting shares of such com pany or right to appoint majority J
directors.

“Agreement” “or “Energy Storage Facility Agreement” “or” “ESFA” shall mean
this Energy Storage Facility Agreement including its recitals and Schedules, amended
or moditied from time to time in accordance with the terms hereof”

“Annual Fixed Charge (AFC)” shall mean Annual fixed cost of storage payable
annually to the Developer/s at the Delivery Point for a period of 40 years. The Annual

Fixed Charge payable to the Developer/s shall be expressed in INR/MW/Annum and o
shall be exclusive of GST. ]

“Appropriate Commission” shall mean the Central Electricity Regulatory
Commission referred to in sub- section (1) of section 76 or the State Electricity
Regulatory Commission referred to in sub- section (1) of section 82 of the Electricity : ‘
Act 2003 as the case may be. - |

“Applicable Laws” means all laws, brought into force and effect by GOI or the State
Govemnment including rules, regulations and notifications made thereunder, and |
judgments, decrees, injunctions, writs and orders of any court of record, applicable to i
this Agreement and the exercise, performance and discharge of the respective rights :
and obligations of the Parties hereunder, as may be in force and effect during.the k |




“Applicable Permits” means all clearances, licenses, permits, authorizations, no
objection certificates, consents, approvals and exemptions required to be obtained or
maintained under Applicable Laws in connection with the construction, operation and
maintenance of the Project Facilities during the subsistence of this Agreement”

“Bidder” or “Bidding Company” shall mean a Company, public sector enterprise or
undertaking, foreign company, AIF, Foreign Investment Fund or a Bidding Consortium
submitting the Bid. Any reference to the Bidder includes Bidding Company / Bidding
Consortium/ Member in a Bidding Consortium including its successors, executors and
permitted assigns and Lead Member of the Bidding Consortium jointly and severally,
as the context may require.;

“Bidding Consortium” or “Consortium? shall refer to a group of companies that has
collectively submitted the response in accordance with the provisions of RfS no.
CEPP/PHSP/T-01 dated 09/03/2024;

«Bidding Document/Tender”: This RfS, Pumped Hydro Energy Storage Facility
Agreement (PHESS), including annexures, amendments / corrigenda thereof.

“Bill Dispute Notice” shall mean the notice issued by a Party raising a Dispute
regarding a Monthly Bill or a Supplementary Bill issued by the other Party;

“Business Day” shall mean with respect to Developer and Procurer, 2 day other than
Sunday or a statutory holiday, on which the banks remain open for business in Mumbai,
Maharashtra;

“Change in Law” shall have the meaning ascribed thereto in Article 15 of this
Agreement.

“CERC” shall mean the Central Electricity Regulatory Commission of India,
constituted under sub — section (1} of Section 76 of the Electricity Act, 2003, or its
SUCCeSSOrs.

“«Commercial Operation Date” or “COD” shall mean the date on which the
commissioning certificate is issued upon successful commissioning of the full
Contracted Capacity or the last part capacity of the PHESS (where upon the developer
starts injecting power from the PHESS to the Delivery point) as the case maybe.

“Competent Court of Law” shall mean any court or tribunal or any similar judicial or
quasi- judicial body in Mumbai, Maharashtra that has jurisdiction to adjudicate upon
issues relating to this Agreement.

“Company” means the Company acting as the Developer under this Agreement;

Conversion Efficiency: Conversion Efficiency measured at the Delivery Point, and in
reference to a complete cycle (full charge and full discharge) is ratio of output energy
delivered at Delivery Point to input supplied energy at Delivery Point.

“Conversion Loss/ Cycle Loss”: Cycle Loss = 100% - Conversion Efficiency

£ shall have the meaning set forth in Article 4,
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“Consents, Clearances and Permits” shall mean all authorizations, licenses,
approvals, registrations, permits, waivers, privileges, acknowledgements, agreements,
or concessions required to be obtained from or provided by any concerned authority for
the purpose of setting up of the generation facilities and/ or supply of power.

“Consultation Period” shall mean the period of sixty (60) days or such other longer
period as the Parties may agree, commencing from the date of issuance of a Developer
Preliminary Default Notice or Procurer Preliminary Default "Notice as provided in
Article 16 of this Agreement, for consultation between the Parties 1o mitigate the
consequence of the relevant event having regard to all the circumstances.

“Construction Works” means all works and things necessary to complete the Project
Facilities in accordance with this Agreement

“Contracted Capacity” shall mean 1500 MW of pumped hydro storage contracted
with Procurer for discharge by the Developer to Procurer at the Delivery Point. The
pumped hydro storage should be capable of delivering 8 hours of discharge in a 24 hour
period 00:00 hrs to 24:00 hrs. with maximum 5 hours’ continuous discharge. Capacity
of the Pumped hydro storage system (Excluding auxiliary consumption) in MW
contracted with Procurer for supply by the Bidder at the Delivery Point from the
PHESS.

“Contract Year” shall mean the period beginning from the SCOD and ending on the
immediately succeeding March 31 and thereafter each period of 12 months beginning
on April 1 and ending on March 31 provided that (i) in the financial year in which the
actual Commissioning Date would occur, the Contract Year shall end on the date
immediately before the actual Commissioning Date and a new Contract Year shali
commence onice again from the actual Commissioning Date and end on the immediately
succeeding March 31, and thereafter each period of twelve (12) months commencing
on April 1 and ending on March 31, and (ii) Provided further that the last Contract Year
of this Agreement shall end on the last day of the Term of this Agreement,

“Contractor” means the person or persons excluding Other Developer, as the case may
be, with whom the Developer has entered into any of the EPC Contract, the O&M
Contract, or any other agreement or a material contract for construction, operation
and/or maintenance of the Project or matters incidental thereto, but does not include a
person who has entered into an agreement for providing financial assistance to the
Developer”

“Cure Period” means the period specified in this Agreement for curing any breach or
default of any provision of this Agreement by the Party responsible for such breach or
default and shall;

a. commence from the date on which a notice is delivered by one Party to the other
Party asking the latter to cure the breach or default specified in such notice; and

b. not relieve any Party from liability to pay Damages or compensation under the

provisions of this Agreement.

r

Provided that if the cure of
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Engineer hereunder authorized representative of Procurer, the applicable Cure
Period shall be extended by the period taken by Procurer or the Independent
Engineer hereunder authorized representative of Procurer to accord their
approval;

“CTU” shall mean the Central Transmission Utility as defined in sub-section (10) of "

section 2 of the Electricity Act 2003 d

“Declared Cycle Loss” shall mean Cycle Loss declared by the Developer in the bid
submission; '

«Delivery Point” shall be the point at STUMMSETCL periphery, where the power from
the Project is injected into the identified STU Substation.

Declared Availability: “Declared Availability” (MW) is the capability of the Project
to operate in only discharge mode and will be declared by the Developer at / before 6
AM on day-ahead basis, for each 15-minute time block for the next day. For example,
the Declared Machine Availability for all 96 no. 15-minute time blocks of 1st
September 2024 will be submitted by 6 AM of 3]st Aug 2024

“Developer Event of Default” shall have the meaning set forth in Article 16.1 of this
Agreement.

«Dispute” shall have the meaning set forth in Article 18.2 of this Agreement.

«Dispute Resolution Procedure” means the procedure for resolution of Disputes set
forth in Article 18

“DNocument” or “Documentation” means documentation in printed or written form,
or in tapes, discs, drawings, computer programs, writings, repotts, photographs, films,
cassettes, or expressed in any other written, electronic, audio or visual form;

«Due Date” shall have the same meaning ascribed thereto in Article 13 of this
Agreement.

“Tffective Date” shall mean date as defined in Ciause 3.1;

«“Electricity Laws” shall mean the Electricity Act, 2003 and the rules and regulations
made there under from time to time along with amendments thereto and replacements
thereof and any other Law pertaining to electricity including regulations framed by the
Appropriate Commission.

“Emergency” means a condition or situation that is likely to endanger the security of
ihe individuals on or about the Project Facilities, including Users thereof, or which
poses an immediate threat of material damage o any of the Project Assets™

“Encumbrances” means any encumbrance such as mortgage, charge, pledge, lien,
hypothecation , security interest, assignment, privilege or priority of any kind having
the effect of security or other such obligations and shall include without limitation any

designation of loss payees or beneficiaries or any similar arrangement under any.
insurance policy pertaining to the Project, physical encumbrances, claims FopAmTEx
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amounts due on account of taxes, cesses, electricity, water and other utility charges and
encroachments on the Project Site / Project Facilities.

“Energy Accounts” shall mean the regional energy accounts/state ENergy accounts as
specified in the Grid Code issued by the appropriate agency for each Month (as per
their prescribed methodology), including the revisions and amendments thereof.

“ESFA” shall mean the Energy Storage Facility Agreement.
“Events of Default” shall mean the events as defined in Article 16 of this Agreement,

“Expiry Date” Shall mean the date occurring Forty (40) years from the actual
Commissioning Date or Actual COD unless extended by the Parties as per this
Agreement,

“Financial Closure” shall mean the execution of all the Financing Agreements
required for the Power Project/PHESS and fulfiliment of Condition Subsequent and
waiver, if any, of any of the Condition Subsequent for the initial draw down of funds
there under.

“Financing Agreement” shall mean the agreements pursuant to which the Developer
has sought financing for the Power Project including the loan agreements, security
documents, notes, indentures, security agreements, letters of credit and other
documents, as may be amended, modified, or replaced from time to time, but without
in anyway increasing the liabilities of Procurer.

“Force Majeure” “or “Force Majeure Event” shall have the meaning ascribed to it
in Article 14

“Gol” means Government of India®

“Good Industry Practices” means the practices, methods, techniques, designs,
standards, skills, diligence, efficiency, reliability and prudence which are generally and
reasonably expected from a reasonably skilled and experienced operator engaged in the
same type of undertaking as envisaged under this Agreement and which would be
expected to result in the performance of its obligations by the Developer in accordance
with this Agreement, Applicable Laws and Applicable Permits in reliable, safe,
economical and efficient manner;

“Government Instrumentality” means any department, division or sub-division of
Government of India or the State Government and inciudes any commission board,
authority, agency or municipal and other local authority or statutory body including
Panchayat under the control of Government of India or the State Government, as the
case may be, and having jurisdiction over all or any part of the Project Facilities or the
performance of all or any of the services or obligations of the Developer under or
pursuant to this Agreement;

“Grid Code” shall mean the Grid Code specified by the Central Commission under
Clause (h) of Sub-Section (1) of Section 79 of the Electricity Act and/or the State Grid

Code as specified by the concerned State Commission, referred under Clause ()of

Sub-section (1) of Section 86 of the Electricity Act 2003, as applicable.




“Grid” means the high voltage backbone sysiem of inter-connected transmission lines
and sub-stations;

“In§talled Capacity” shall mean {the name plate capacity of all the units of the PHSP
Project reckoned at Generator Terminals or the AC Rating of the Project at Delivery
Point}, '

“Insurances” shall mean the insurance cover to be obtained and maintained by the
Developer in accordance with Article 11 of this Agreement.

“Interconnection Facilities” shall mean the facilities on Developer’s side of the
Delivery Point for sending and metering the electrical output in accordance with this
Agreement and which shall include, without limitation, all other transmission lines and
associated equipment, transformers, relay and switching equipment and protective
devices, safety equipment and, subject to Article 10, the Metering System required for
supply of power as per the terms of this Agreement.

“[nter-Connection Point/ Metering Point” shall mean the point at 220 kV and above
where the power from the Project is injected into the nearest ISTS/InSTS Substation as
the case may be. Metering shall be done at this interconnection point where the power
is injected into Grid. For interconnection with grid and metering, the Bidder/s shall
abide by the relevant CERC/SERC Regulations, Grid Code and Central Electricity
Authority (Installation and Operation of Meters) Regulations, 2006 and Amendment
Regulation, 2010 and Technical Standard for Connectivity of the Grid (Amendment)
Regulation, 2013, the Grid Code as amended and revised from time to time. The total
cost of metering, recording & transferring Jcommunicating the data from its pooling
stations to 765/400/220 kV Grid Substation (GSS) of CTU/STU would be borne by the

Developer/s.
ISTS: ISTS means “Inter-State Transmission System™.

[nSTS: InSTS means “Intra-State Transmission System”/ Maharashtra State Electricity
Transmission Company Limited (MSETCL) or STU.

“Invoice” or “Bill” shall mean either a Monthly Bill / Supplementary Bill or a Monthly
Invoice/ Supplementary Invoice raised by any of the Parties.

“Late Payment Surcharge” shall have the meaning ascribed thereto in Clause 13.4 of
this Agreement.

«T aw?” shall mean in relation to this Agreement, all laws including Electricity Laws in
force in India and any statute, ordinance, regulation, notification or code, rule, or any
interpretation of any of them by an Indian Governmental Instrumentality and having
force of law and shall further include without limitation all applicable rules, regulations,
orders, notifications by an Indian Governmental Instrumentality pursuant to or under
any of them and shall include without limitation all rules, regulations, decisions and
orders of the Appropriate Commission. i

“Letter of Award” or “LoA” shall mean the letter issued by MSEDCL to the Selected .
Bidder for award of the Contracted Capacity. , PSRN




“Letter of Credit” or “LC* shall have the meaning ascribed thereto in Clause 13.6 of
this Agreement.

“Lenders’ Representative” means the person duly authorized by the Senior Lende‘rs
to act for and on behaif of the Senior Lenders with regard to matters arising out of or in
relation to this Agreement, and includes his successors, assigns and substitutes.

“Material Adverse Effect” means a rr_'laterial adverse effect of any act or event on the
ability of either Party to perform any of its obligations under and in accordance with
the provisions of this Agreement and-which act or event causes a material financial
burden or loss to either Party.

“Month” shall mean a month in a calendar year as per Gregorian calendar.

“O&M?” means the operation and maintenance of the Project Facilities and includes all
matters connected with or incidental to such operation and maintenance, provision of
services and facilities in accordance with the provisions of this Agreement;

“Other Developer” shall mean all the bidders other than the Single Business
Entity/Consortium, declared as Selected Bidder under the RFS and the SPV, if any
formed by such Selected Bidders, with whom the Storage Procurement Agreements are
executed in accordance with the provisions of the RFS to undertake any Project(s)
thereunder,

“Parent” shall mean a Company, which holds not less than 51% equity either directly
or indirectly in the Project Company or a Member in a Consortium providing
Contracted Capacity.

“Paid-up share capital” shall mean Paid-up share capital as defined in Section-2 of
the Companies Act, 2013.

“Payment Security Mechanism” shall have the meaning ascribed thereto in Clause
13.6 of this Agreement.

“Performance Security” shall have the meaning set forth in Clause 4.5,
“Procurer Default” shall have the meaning set forth in Article 16 of this Agreement.

“Project” or “Pumped Hydro Energy Storage System (PHESS)” or Pumped Hydro
Storage Project/s” shall mean the Pumped Hydro Storage Plants (PHSP)/ Pumped hydro
Storage system, comprising all the various components for charging (pumping) and
discharging (generation), having single point of injection into the grid at
Interconnection/ Delivery/ Metering Point, and having requisite control systems and
separate metering system for each interconnection points with ISTS/InSTS.

The Project shall include all Pumped hydro generation units, auxiliaries and associated
facilities, bay(s) for transmission system in the their switchyard, dedicated transmission
line up to the injection point and all the other assets, buildings/structures, equipment,
plant and machinery, facilities and related assets required for the efficient and economic
operation of the power generation facility, whether completed or at any stage

]
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development and construction or intended to be developed and construcied for the
purpose of supply of power to Procurer/s under this Agreement.

The Project shall also , includes all components of the storage facility such as Upper
Reservoir, Lower Reservoir, penstocks, head and tail works, main and regulating
reservoirs dams and other hydraulic works, intake water conductor system, tail water
conductor system, surge well, power Station and generating/pumping Units.

“Preliminary Defanlt Notice” shall have the meaning ascribed thereto in Article 16 of
this Agreement. '

«prudent Utility Practices” shall mean the practices, methods and standards that are
generally accepted internationally from time to time by electric utilities for the purpose
of ensuring the safe, efficient and economic design, construction, commissioning,
operation and maintenance of power generation equipment and which practices,
methods and standards shall be adjusted as necessary, to take account of:

a) Operation and maintenance guidelines recommended by the manufacturers of
the plant and equipment to be incorporated in the Power Project;

b) The requirements of Indian Law; and the physical conditions at the site of the
Power Project.

“RBI” shall mean the Reserve Bank of India.

“Rebate” shall have the same meaning as ascribed thereto in Clause 13.5 of this
Agreement.

“RLDC” shall mean the relevant Regional Load Dispatch Centre established under
Sub-section (1) of Section 27 of the Electricity Act, 2003.

“Rupees”, “INR” shall mean Indian rupees, means the lawful currency of the Republic
of India.

“Scope of the Project” shall have the meaning set forth in Clause 2.1.

«Seheduled Commercial Operations Date (SCOD)” shall mean a maximum period
of 4 (four) years or 48 (Forty Eight) months from effective date.

«Senior Lenders” means the financial institutions, banks, multilateral lending
agencies, trusts, funds and agents or trustees of debenture holders, including their
successors and assignees, who have agreed to guarantee or provide finance to the
Developer under any of the Financing Agreements for meeting all or any part of the
Total Project Cost and who hold parri passu charge on the assets, rights, title and

interests of the Developer.

«gLDC? shall mean the Load Despatch Centre established under Sub-section (1) of
Section 31 of the Electricity Act 2003, relevant for the State(s) where the Delivery P’qint

is located.

“§I,DC Charges” shall mean the charges levied by the SLDC of the state wheje;

Delivery Point is located,
- iape “'i@:n
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“State” means the State of Maharashtra and “State Government” means the
government of that State,

“State of Charge” (expressed in MWh output terms) means the level of water avai'lab[e
at any given point of time and determines the remaining maximum pumping /
generation quantity (MWh),

“State Transmission Uti_-Iity” or “STU” shall mean Maharashtra State E]ectrfc!'ty
Transmission Company Limited under Sub-section (1) of Section 39 of the Electricity
Act 2003, :

“Tariff” shall have the same meaning as provided for in Article 12 of this Agreement,

“Tariff Payment™ shall mean the paymenits to be made under Monthly Bills as referred
to in Article 13 and the relevant Supplementary Bills,

“Tax” means and includes all taxes, fees, cesses, duties (including stamp duties), levies
that may be payable by the Developer for execution of the agreement and during the
term of this Agreement under Applicable Law; but excluding any interest, penalties and
other sums in relation thereto imposed on any account whatsoever. For the avoidance
of doubt, Taxes shall not include taxes on corporate income.

“Termination” means the expiry or termination of this Agreement and the Rights
hereunder.

“Termination Notice” means the communication issued in accordance with this
Agreement by one Party to the other Party terminating this Agreement,

“Term of Agreement”
Agreement.

shall have the meaning ascribed thereto in Article 3 of this

“Tests” means the tests to be carried out in accordance with the Specifications and
Standards or the Maintenance Requirements and as finalized by the Developer in

consultation with Procurer/Independent Engineer authorized representatives of
Procurer.

“Total Project Cost” means the cost incurred by the Developer for development and
construction of the Project Facilities, as determined by an independent firm of chartered
accountants mutually agreed upon and appointed by the Parties.

“Week” shall mean a calendar week commencing from 00:00 hours of Monday, and
ending at 24:00 hours of the following Sunday.
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IN WITNESS WHEREQOF THE PARTIES HAVE EXECUTED AND DELIVERED
THIS AGREEMENT AS OF THE DAY, MONTH AND YEAR FIRST ABOVE
WRITTEN, .

SIGNED, SEALED AND DELIVERED

For and on behalf of Procurer by

Signature

Name: Yogesh Gadkari

Designation: Director (Commer

SIGNED, SEALED AND DELIVERED—

For and on behalf of Developer by

Signature

Name: Abhay Yagnik

Designation: Senior Vice President -BD

In presence of:

1. Dinesh Agrawal MO

2. Prasun Kumar




SCHEDULE -1 |
PERFORMANCE GUARANTEE
The,
Maharashtra State Elg_ectricity Distribution Company Limited
WHEREAS:

(A (the “Supplier”) and [the Maharashtra State Electricity Distribution Company
Limited] represented by and having its principal offices at Prakashgad, Plot G-9,
Bandra (East), Mumbai, Maharashtra 400051 (“Utility) have entered into a Power
Supply Agreement dated ... (the “Agreement”) whereby the Utility has agreed to the
Supplier undertaking the construction and operation of the Power Station with a
generating capacity of 1600 MW in the State of on build, own, operate
and maintain (the “BOOM?”) basis, subject to and in accordance with the provisions of ‘
the Agreement, J

a sum of [an amount equivalent to MFC payable for fiffeen days)] (the “Guarantee ,
Amount”) as security for due and faithful performance of its obligations, under and in ,
accordance with the Agreement, during the Construction Period (as defined in the

Agreement), i

(€)  We, ... through our Branch at ....(the “Bank™) have agreed to furnish this Bank
Guarantee by way of Performance Security.

NOW, THEREFORE, the Bank hereby, unconditionally and irrevocably, guarantees and
affirms as follows:

i
l
1
i
I
|
i
|
(B)  The Agreement requires the Supplier to furnish a Performance Security to the Utility in ] {
:
!
I

1. The Bank hereby unconditionally and irrevocably guarantees and undertakes to pay to
the Utility upon occurrence of any failure or default in due and faithful performance of
all or any of the Supplier’s obligations, under and in accordance with the provisions of
the Agreement, on its mere first written demand, and without any demur, reservation, ‘
recourse, contest or protest, and without any reference to the Supplier, such sum or l i

|
f
f
J

sums upto an aggregate sum of the Guarantee Amount as the Utility shall claim, without ‘
the Utility being required to prove or to show grounds or reasons for its demand and/or ]
for the sum specified therein. ﬁ

2. A letter from the Utility, under the hand of an Officer not below the rank of a [

; Superintending Engineer or equivalent, that the Supplier has committed default in the

f due and faithful performance of all or any of its obligations under and in accordance

] with the Agreement shall be conclusive, final and binding on the Bank. The Bank

§ further agrees that the Utility shall be the sole judge as to whether the Supplier is in

{ default in due and faithful performance of its obligations during the Contract Period

! under the Agreement and its decision that the Supplier is in default shall be final, and [

i binding on the Bank, notwithstanding any differences between the Utility and the |
'

s

Supplier, or any dispute between theni pending before any court, tribunal, arbitrators or

any other authority or body, or by the discharge of the Supplier for any reasol
whatsoever. P

@




“The Bank undertakes not to revoke this Guarantee during its currency, except with the

_behalfof the,

Tn order to give effect to this Guarantee, the Utility shall be entitled to act as if the Bank
were the principal debtor and any change in the constitution of the Supplier and/or the
Bank, whether by their absorption with any other body or corporation or otherwise,
shall viot in any way or manner affect the liability or obligation of the Bank under this
Guarantee.

It shall not be necessary, and thé Bank hereby waives any necessity, for the Utility to
proceed against the Supplier béfore presenting to the Bank its demand under this
Guarantee,

The Utility shall have the liberty, without affecting in any manner the liability of the
Bank under this Guarantee, fo vary at any time, the terms and conditions of the
Agreement or to extend the time or period for the compliance with, fulfillment and/or
performance of all or any of the obligations of the Supplier contained in the Agreement
or to postpone for any time, and from time to time, any of the rights and powers
exercisable by the Utility against the Supplier, and either to enforce or forbear from
enforcing any of the terms and conditions contained in the Agreement and/or the
securities available to the Utility, and the Bank shall not be released from its liability
and obligation under these presents by any exercise by the Utility of the liberty with
reference to the matters aforesaid or by reason of time being given to the Supplier or
any other forbearance, indulgence, act or omission on the part of the Utility or of any
other matter or thing whatsoever which under any law relating to sureties and
guarantors would but for this provision have the effect of releasing the Bank from its
liability and obligation under this Guarantee and the Bank hereby waives all of its rights
under any such law.

This Guarantee is in addition to and not in substitution of any othey guarantee or security
now or which may hereafter be held by the Utility in respect of or relating to the
Agreement or for the fulfillment, compliance and/or performance of all or any of the
abligations of the Supplier under the Agreement.

Notwithstanding anything contained hereinbefore, the liability of the Bank under this
Guarantee is restricted to the Guarantee Amount and this Guarantee will remain in force
for the period specified in paragraph 8 below and unless a demand or claim in writing
is made by the Utility on the Rank under this Guarantee, no later than 6 (six) maonths
from the date of expiry of this Guarantee, all rights of the Utility under this Guarantee
chall be forfeited and the Bank shall be relieved from its liabilities hereunder.

The Performance Guarantee shall cease to be in force and effect when the Supplier shall
have provided another Performance Security in substitution of this Performance
Guarantee and such substitution shall be repeated until the Performance Guarantee has
been released in accordance with the Clause 13.4 of EFSA, and provided the Supplier
is not in breach of this Agreement. Upon request made by the Supplier for release of
the Performance Security along with the particulars required hereunder, duly certified
by a statutory auditor of the Supplier, the Procurer shall release the Performance

QUarantee forthwith.

»

previous express consent of the Procurer in writing, and declares and warrants th
has the power to issue this Guarantee and the undersigned has full powers to do/gG:




Any notice by way of request, demand or otherwise hereunder may be sent by post
addressed to the Bank at its above referred Branch, which shall be deemed to have been
duly authorized to receive such notice and to effect payment thereof forthwith, and if
sent by post it shall be deemed to have been given at the time when it ought to have
been delivered in due course of post and in proving such notice, when given by post, it
shall be sufficient to prove that the envelope containing the notice was posted and a
certificate signed by an officer of the Utility that the envelope was so posted shall be
conclusive.

This Guarantee shall come into force with immediate effect and shall remain in force
and effect for a period of 36 (thirty six) months from the date hereof or until it is released
earlier by the Utility pursuant to the provisions of the Agreement.

Notwithstanding anything to the contrary contained herein-

i Our liability under this Guarantee shall not exceed Rs._ ... (Rupees ... only)

ii. This Bank Guarantee shall be valid up to [...] (being the date of expiry of the
guarantee)

The beneficiary’s right as well the Bank’s liability under this Guarantee shall
stand extinguished unless a written claim or demand is made under this
Guarantee on or before [...] (being the date of expiry of claim period)

Signed and sealed this ...... day of ..., 20.....at ....

SIGNED, SEALED AND DELIVERED
For and on behalf of the ‘
BANK by:

(Signature)
(Name)
(Designation)
(Code Number)
(Address)

NOTES:

(i) The bank guarantee should contain the name, designation and code number of the
aificer(s) signing the guarantee.

The address, telephone number and other details of the Head Office of the Bank as well
as of issuing Branch should be mentioned on the covering letter ofissuing Branch.
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Storage Project (1500 MW) of JSW Energy limited.
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For office use only

WATER RESOURCES DEPARTMENT’

AYDROLOGY & DAMSAFETY

DESIGN NOTE

WATER AVAILABILITY STUDY FOR
Bhavali Pumped Storage Project (1500MW) of JSW Neo Energy
Limited (Lower Dam), Tal.-Shahapur Dist.- Thane.

CERTTFICATE No.WFR/Ulhas River Sub Basin
/894
DATED:-21/11/2022

CHIEF ENGINEER
HYDROLOGY & DAM SAFETY
JALVIDNYAN BHAWAN, DINDORI ROAD
NASHIK 422 004
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Government oF Maharashtrat
Water Resources Departmen

Hydeology snd Dam Ssfsly |
WatarAvailahility/Gariflnate: |
0 BE READ J¥iT1i DESIGN NOTE

5 - IR e '“7:'&‘03%‘-1‘.7-‘-& 0 2 - - e
T IS - @18 R A TSR el : P, Manh'alayag |
et 1) Go, WRD's marali Girciar no. KTW-T000(3/2000)/ R |
’ . dt, 23.03.2000. ntralaya,
2) heﬂm.b ‘?\IIRD'S marathi Ciroular no. Misc-2002/ (17/2002)/WRI, Mantraiay

bai, dt, 24.12.200, niralaya,
3) RS marathl circular no, WAC-2006/(33212006) WRI, Mantralay

Mumbal, dt.6.12.2006. Mumbai -32
4) GgM WRD's marath circular no. 2018/(300/18YWRI Mantralaya ,

e,!

61.01.12.2018 : Letter No.
5) Government of Maharshira, Water Resoltjr&z;% 1231eparbnent, Mumbai,

HEP2021/C.R. No, 74/21/HP, Dated-04 . . i's Jetter
6) Chief Engineer, Water Resources Department,Konkan Region, Mumbar's

No, CEMWRDKR/WACITS-5/2701,Dt.06/07/2022. \umbai Leter No.
7) Government of Maharashtra Water Resources Depariment,

Misc-2008/(464/2008)/ WRI, Dated-14/10/2022, Mumbai Letter No.

8) Government of Maharashira, Water Resources Department,
HEP 2021/C.R. No. 74/21/HP, Dated-21/10/2022.

+ Name of Project: - Bhavali Pumped Storage Project (1500 MW) of JSW Neo Energy
Limited (Lower Dam).
» Location:-Tal.-Shahapur, Dist. — Thane.
(Lafitude — 19° 34' 56.38" N, Longitude - 73° 35' 10" E)
+ Catchment Area of Project: - 7.32 Sq. km.
o Basin: - West Flowing River Basin, Sub Basin:-Ulhas river Sub Basin, River / Nalla:
-Bhatsa River.
o Water availability certificate demanded by: - Chief Engineer, Water Resources
Department, Konkan Region, Mumbai.
* Data supplied by:- Chief Engineer, Water Resources Department, Konkan Region,
Mumbai.

In exercise of powers vested with the Chief Engineer, Hydrology and Dam Safety, Nashik
vide Govi. circular referred at reference 4 above, this is to certify that 0.991 Mcum of water is
available at 90% dependability (With one time filling requirement of 17.84 Mcum) for Lower Dam
of Bhavali Pumped Storage Project (1500 MW) of JSW Neo Energy Limited, Tal- Shahapur,
Dist- Thane In Ulhas River Sub Basin of West Flowing River hasin.

This certificate is valid till the date of Administrative Approval or cancellation of the project
proposal for specific reason as per GoM's circular under reference no-3. This cerStiﬁcate is non-

transferable from State sector to Local sector and vice versa,
(5.8 )

Chief Engineer
Hydrology and Dam safety
Nashik
No. CEMH&DS/TS-6/(14/12022)/2350/2022
Chief Engineer, |
Hydrology and Dam Safety, Nashik |
Dated: - 21/11/2022.
To,
1) Gopy to the Chief Engineer, WRD, Konkan Region, Mumbai for information please.
D.A.: Design Note. 6-'\10)
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Government o; Maharashtra

Water Resources Depariment
gnd Dam Sefety

WatarrAvailahility Gertificate:

70 BE READ WITH DESIGN NOTE
a Analysis Circte, Nashik

2) Copy to the Superintending Engineer, Dat

D.A.- Design Note and file of the project.
ndra Kurla Complex, Bandra (East),

3) Copy to JSW Neo Energy Limited, JSW Energy Centre, Ba

Mumbai-400051.
D.A.: Design Note,
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Dated 21/11/2022

Age 3
Ompaniment tq WAC No. WFR/ Ulhas River Basin1894

Water Availabi . s
ili i ump s«t.Thane in Ulhas
of JISW Ene ty'St.udles For Bhavali P ;_Shahapura Dist-Tha
rgy Limited (Lower Dam) T2 o
sub-basin of WEFR bas _  letter
ent, Mumbai letter No.
Ref: 1) Gove urces Departmer
mment of Maharashtra, Water ResO ]
Hl:?P 2021/C.R.No.74/21/HP, Dated-04/101202 * Neshik office letter no.
2) Chief Engineer, g d Dam Safet
CE/E , Hydrology an od— 17/11/2021- | off
/H&DS/TS-2/(166/2015y2123/2021, Dated =0 " 0 "Region, Mumbai office
3) Chief Engineer, Water Resource Department, y /12/2021.
. letterNo. CE/WRDKR/WAC/TS-5/4702, Dated - 31'3 'a Complex, Bandra (East),
4) ISW Neo Bnergy Limited, JSW Centre, Bandts KVC8 e ried - 15/03/2022.
Mumbai-51, letter no. JSWNEL/BHAVALI2021-20 ont. Mumbai letter No.
5) Government of Maharashtra, Water Resources Department;
HEP 2021/C.R No.74/21/HP, Dated - 13/04/2022- .
: -NO. s : umbai office
6) Chief Engineer, Water Resource Department; Konkan Rzezgl on, M
Iett.er No. CE/WRDKR/WAC/TS-5/2701, Dated - (?6/07/20 :ftel' o, CE /H&DS /
7 ‘%kél&%ﬁf/(Engineer, Hydrology and Dam Safety. Nashik office le ]
-6/(14/2022)/1850/2023, Dated - 23/08/2022.  Tetter No.
8) Govermment of Maharashtra, Water Resources Departments Mubai letter
Mis-2008/(464/2008)/WR1, Dated - 14/10/2022. ,
9) Government of Maharashtra, Water Resources Department, Mumbal letter No.
HEP 2021/C.R.No.74/21/HP, Dated - 21/10/2022.
1.0 Proposal:
The proposal for water availability certification is received vide letter under reference
No. 6.
The details of proposal are as below:
1) Name of the Project with location ~ : Bhavali Pumped Storage Project (1500 MW)
' of JSW Neo Energy Limited (Lower Dam)
Tal-Shahapur, Dist-Thane
2)  Type of Project : Pumped Storage Hydro Electric Project
3)  River : Bhatsa
4)  Basin :  West Flowing River Basin
5)  Sub-Basin : Ulhas River Sub Basin
6) Latitude : 19°34'5638"N
7)  Longitude : 73°35'10.00"E
8) Catchment Area of the Project : 7.328g.Km
9)  Utilization proposed : 17.84 Mcum (for One time filling)
o 0.991 Meum (for every year requirement )
10)  Whether proposed project is inthe : Yes. -
catchment of major/medium/minor The propose'd que; Dam of Bhavalj Pumped
projects, if yes, name of the  Storage Project is in the catchment area of
iects. existing Bhatsa Project,
Pl d project lies in : No
11)  Whether proposed Prol LT
Drought prone Area? (if yes, Ve
reference)
o 4F LIS Bhali PSPISH Final\ DTt Rote JSI Fdoe

. haraShtra)
H}’drology and Dam Safety: Nashik (Ma
Design Note . Storage Project (1500 MW)

—= Scanned with OKEN
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' Chief Engi
12)  Recommendations of Regional : Proposal recommended b;’f ot Rgelnfzer’
Chief Engineer /  Executive Water Resource Department, gion,
Mumbai vide letter under Ref. No. 3, Dateq

Direct
1rector 30/12/2021 Ref .No. 6, dated 06/07/2022.

2.0 YVield Study by Hydrology Project:

21  Data used: ' .
1) Monsoon Rainfall-Runoff equations developed at Bhatsa Dam site on Bhatsa Rivey

for Ulhas sub basin by CE, Hydrology & Dam Safety, Nashik is given below.
For Monsoon : R=0.789 P - 123.0288

where R and P are ip mim. .

2) Rainfall data & period . Rainfall - Kothale rain gauge station data
Period - 1973 to 2019.

3) Evaporation data & period : Bvaporation data of Padali & Bhatsanagar

FCS station period - 2002 to 2021,

22 Yield at Project site: .
Using above Monsoon Rainfall-Runoff correlation developed at Bhatsa Dam site on
Bhatsa River for Ulhas sub basin and Rainfall data of Kothale rain gauge station for the
period from 1973 to 2019, the yield at proposed Lower Dam of Bhavali Pumped
Storage Project site is calculated as below. (Map showing location of project is
enclosed in Annexure- 4))

50 % dependable yield : - 15.778 Mcum

75 % dependable yield : - 12,508 Mcum

90 % dependable yield : - 4,387 Mcumn

(Yield from free catchment) (Annexure - 1(b))

Evaporation and other losses:

Using evaporation data of Padali & Bhatsanagar Full Climatic Station (FCS) for the
period from 2002 to 2021 the evaporation of both dams are calculated as below.
Evaporation from Upper Dam :- 0.44 Mcum

Evaporation from Lower Dam :- 0.189 Mcum

Total Evaporation - 0.629 Mcum (Annexure - 2(e))
Other operational losses :- 0.362 Mcum
Total losses _ - 0.991 Mcum

23  Water availability in basin /sub basin as per fribunal/interstate agreement/
master plan / GOM guidelines:

D) Yield available at 75% dependability in Uthas sub : 6650.000 Moum
basin as per ISWP Volume I, Main report, page no.
262, Annexure 10-1(a), Sr. No.7, Column No. 8.)

As per Govt. letter No. Misc/2002/(17/02)/WRI, dated :  3059.000 Mcum
20/10/2004 sanctioned water utilization in Ulhas sub
basin,

2)

The name of Bhavali Pumped Storage Project is not included in Integrated State Water
Plan {(ISWP) of WRD Maharashtra. The field Chief Engineer should take necessary
steps to include the name of this Project in ISWP of Ulhas Sub Basin.

Ts-4F-USH Dhavali PSPUSW Final\Design Note JSK' F.doc ,

)
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2.4

25

2.6

Yield in Ulhas Sub basin:
1) Yield available in Ulhas sub basin. :  6650.000 Meom
2) Sanctioned water ntilization : 3059.000 Meum
3} Utilization of projects as per certificates issued 1004.887 Meum
by CE, HP, Nashik in Ulhas sub basin 07
24/12/2003 to 03/01/2012.
4) Utilization of projects as per certificat®s issued 6.113 Mcum
by CE, WRD, Konken Pradesh, Momba in
.. Ulhas sub basin from 19/07/2013 to 30/1 1/2018.
5) Utilization of projects as per certificates issued 44.189 Mcum
by CE, Hydrology & Dam Safety, Nashik in
Ulhas sub basin from 01/12/2018 to till date.
4114.189 Mcum

6) Total utilization (2+3+4+5) :
7) Balance in Ulhas Sub Basin {1-6) : 2535811 Moum
Effect of proposed project on downstream project:

f proposed Lower Dam of

Bhatsa Project is an existing project on downstream O
Bhavali Pumped Storage Project. The 17.84 Meum of water required for one time
filling & 0.991 Meum of water required for every year will be stored in lower reservoir
during that period of monsoon whenever there are spillway releases from Bhatsa dam.
So the surplus quantity of water available at Bhatsa dam will be nsed for this project,

hence there will be no effect of this lower dam oL Bhatsa project.

Guidelines fo be followed during operation of PSP:
1) Regarding one time filling: As per reference letter no. 5 to allocate 17.84
* Meum of water for one time filling of reservoir, it is presumed that in a good
from Bhatsa dam,

whenever there are spillway releases in monsoon
- dam of PSP for One time filling. However

uired water will be available in three
gram of 36 months.

If in case it happens not to be 2
to the evaporation & other losses should be
£the PSP to the Bhatsa reservoir in
e Bhatsa dam as agreed by the

, water year
water need to be stored in lowe

GoM WRD will not guaraniee that the req
consecutive years as per the construction pro

2) Regarding water required for every year:

good year, water equivalent
' released from the proposed lower TESErvoir o
order not to affect any water planning of th

promoter in letter under reference no. 3.
3) Information to be submitted during monsoon: During rainy season from 7"

Tune to 317 October, promoter will be required to submit daily information to
the Chief Engineer, WRD, Kokan Region, Mumbai regarding the water level
of the lower dam, water storage and water pumped back from lower to the

upper dam. :
per dam: As per direction of the Hon’ble High Court

4) Regarding yield at up
through order dated 23/09/2016 in PIL No. 173/2013 new imrigation projects
cannot be taken upstream of Jayakwadi dam, there are constraints to store water

coming from catchment of upper dam region. So promoter should not store any
\ water coming from catchment of upper dam region, and it should be released to
downstream Bhavali project. The water to be used for PSP should be strict]
pumped from lower dam only. ’
Water Charges : It will be the responsibility of th i
water charges used for one time ﬁlrl)ing of ﬂ?é dameagglsv:::froen ty’ todcgller:t o
year to compensate the loss due to evaporation. quired for evey

5)

-1: pemy S Fmal\Desig Note JSIY F.doc
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o 1ene ificate to Priy
Government Guidclines to issue Water Availability Cerh1 atp

Agencies: 09 Governme
Af‘;er Jetter no. Mis-2008/1604/(464/2008)/ WRI, Dated - 27/05/20 Nt of

Maharashtra, Water Resources Department has.insfrucled io taklf: S::"EIO: :z:} (:V;ler
Availability Study from Government before issuing the results ed
agency. . .
;ie:s};er this letter the Water Availability Study of Bhavali Pumpt";i ;ti‘s’:f‘f;aizoi:cl
(1500 MW) of JSW Neo Energy Limited (Lower Dam), Tal-Shahaput; . as
submitted fo Government of Maharashtra, Water Resources Department by feffer no,
CE/H&DS/TS-6/(14/2022)/1850/2022, Dated - 23/08/2022. ‘

Now 1o issue Water Availability Certificate for Private Agencies Government of
Maharashtra, Water Resources Department has informed by letter under reference no. 9
to follow the procedure laid down in letter under reference no. 8.

As per this letter the proposal should fulfill following two requirements. ‘

1) After receiving proposal from Private Agency for Water availability Cestificate the
concerned Irrigation Development Corporation should check the sanctioned water use,
balance water & planning of balance water at proposed project location, If excess water
beyond planned utilization is available at proposed project location then
consent/sanction should be given for water use of the project.

2) The Chief Engineer, Hydrology & Dam Safety should carry out the yield study at
proposed project location and ascertain the available yield. After checking the available
yield, sanctioned water utilization at project location and downstream effect, Water
Availability Certificate should be issued to the concemned agency.

The Bhavali Pumped Storage Project (1500 MW) of JSW Neo Energy Limited (Lower
Dam) Tal-Shahapur, Dist-Thane has fulfilled above both requirements. >~
Both the requirements are fulfilled hence Water Availability Certificate is being issued.

Conclusion
The study concludes the following:

1)  Water balance in Ulhas sub basin as per present planning in ISWP ~-WFR Basin is
2535.811 Mourm. o

2)  Yield available at proposed Lower Dam of Bhavali Pumped Storage Project site
at 90% dependability is 4,387 Mcum as against the demand of 0.991 Mcum.

3) Water requirement of 17.84 Mocum for one time filling in of reservoir will be
made available whenever there are spillway releases in monsoon from Bhatsa
dam.

4)  There will be no effect on Bhatsa Project due to construction of proposed Lower
Dam of Bhavali Pumped Storage Project. As the water required for one time
filling & for every year will be stored during that period of monsoon whenever
there are spillway releases from Bhatsa dam, so there will be no effect of this
lower dam on Bhatsa project. =

5)  Itis presumed that, the project is planned in accordance with the provision io the
State Water Policy and provisions in approved ISWP of WFR basin

implementation strategy. Inclusion of this project in ISWP will be done in due
course by field Chief Engineer.

S
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¢ Tribunals/ Honorable

6)  The observance of the restrictions laid dowWn by the dlsp;tl Chief Engineer or the
Court/ Commissions/ Committee is left © the conce
authority.
S'O the Water Availability Certificate for 0.991
time filling requirement of 17.84 Mcum) is i85
Bhavali Pumped Storage Project, Tal-Shahapuf, DiSTrTh
Flowing River Basin.

ed Lower Dam of

sub ‘basin of West

OS!
ed to the proP
° ane in UlhaS

& WL

(C. B> Dhum) sﬂpeﬁn{ending_ Engiri:er
Executive Engineer Data Analysis cire
Nashik

Water Planning Division
Nashik

(S. 8.

Chief Engin

Hydrology & Dam Safety
" Nashik.
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. JSW Neo Energy Limited
Bhavali Pumped Storage Project (6 ¥ 250 MW)

Annexure -1{a)

Monsoon Rainfall Data of Kothale Raingange Station in mm

Monsoon rainfall |

Year June July Aug Sept QOct
}g;i ;gf:g 1257.3 8916 889.1 34.7 33516
157 = 793.4 846.7 367.8 138.6 24284
o 2.2 922.0 1045.1 619.0 62.9 3280.2
oz . 2148.7 912.9 3071.1 0.5 7047.6
798.9 1205.4 744.0 528.0 104.6 3380.9
1978 630.4 1716 709.6 295.5 717 24848
1979 418.8 965.7 1085.6 238.9 93.5 2802.5
1980 901.7 1083.0 1214.8 310.6 37.4 3547.5
1981 404.0 1478.1 698.7 602.4 64,7 3247.9
1982 271.3 702.9 11136 226.4 13.8 2328.0
1983 468.8 1086.0 1117.2 540.6 177.4 3396.0
1984 402.8 1152.2 742.0 254.0 198.2 2749.2
1985 533.6 858.8 761.4 218.6 110.8 2483.2
1986 472.1 865.0 805.4 75.2 30.6 2248.3
1987 121.8 7541 931.0 109.0 39,4 1955.3
1988 349.0 1330.6 081.6 732.2 122.0 35154
1989 159.0 725.8 582.2 299.2 132.6 1898.8
1990 437.5 862.5 1005.0 332.7 98.8 2736.5
1991 36.3 1309.5 670.1 270.3 0.0 2286.2
1992 445.2 212.9 1016.5 392.9 36.3 2703.8
1993 459.4 1455.8 647.4 592.2 144.0 3298.8
1994 759.3 1181.3 1028.0 568.8 37.4 3574.8
1995 199.8 971.6 298.1 530.7 126.6 2126.8
1996 312.4 988.0 122.5 1003.5 133.7 2560.1
1997 147.4 1231.2 1399.4 286.0 52.2 3316.2
1998 335.2 920.4 771.5 1003.6 207.0 3237.7
1999 584.2 820.6 547.6 680.7 269.0 2902.1
2000 278.5 995.8 731.1 229.2 212.0 2446.6
2001 330.4 1158.1 691.1 356.4 165.0 1201.0
2002 971.6 366.0 49,6 293.2 0.0 2580.4
2003 603.6 1200.8 876.2 306.6 17.2 3506.4
2004 612.2 875.6 1796.6 4226 142.6 3849.6
2005 1644.4 1419.4 825.6 880.0 147.6 4917.0
2006 597.3 1787.4 1579.6 610.9 143.9 4719.1
2007 681.6 989.5 1035.0 537.0 0.0 3243.1
2008 758.8 786.2 994.4 931.8 66.8 3538.0
2009 82.8 1037.9 308.8 326.8 102.2 1858.5
2010 461.6 821.0 756.6 384.9 169.0 2633.1
2011 336.4 757.6 1258.2 471.8 70.2 2894.2
2012 3414 1053.2 750.0 631.0 194.0 2969.6
2013 591.0 1451.0 1604.0 2052.0 2086.0 7784.0
2014 104.6 878.6 1537.0 1953.0 1983.0 6456.2
2015 135.0 176.0 65.0 72.0 24.0 472.0
2016 50.0 236.0 199,0 73.0 10.0 568.0
2017 202.0 268.0 178.0 73.0 20.0 741.0
2018 113.0 245.0 89.0 18.0 6.0 471.0
2019 57.0 410.0 245.0 192.0 23.0 967.0

o,
“?}:' \s')\ﬁ

—
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JSW Neo Energy Limited

Bhavali Pumped Storage Project (6 X 250 MW)

Annexure - § (b)

Yield Caleulntion of Lower Dam, Tq) - Shahapur, Dist -Thane under Bhavali Pumped Storage Project

g:;nn';l::!:t :210'::““ Yicld in Yield arranged in Descending order
m by equati
:,:‘. Year | Kothale Rain Bhnts‘xla D:t'::' of Cn:::cm M\‘,];S;on Sr Anpnual
Gauge siation {R=0.7890+p. (Km’) (Meum) No. Year Yield Remarks
(mm) 128.0288) . (Mcum)
1 | 1973 3551.6 2674.2 732 19575 T 120131 44.019 !
2 | 1974 ] 24284 17830 732 13.088 2 |1976] 39.766
3119751 32802 2460.0 732 18:008 3 |2014] 36350
4 | 1976 | 70476 5432.5 732 39.766 4_[2005] 27.461
5 | 1977 33809 2539.5 732 18.589 5 |2006] 26318
6 | 1878 2484.8 1832.5 733 13414 6 12004| 21.296
8 | 1980 3547.5 2670.9 7.32 19.551 g8 [1973]_19.575
9 | 1981 | 32479 24346 7.32 17.821 g [1980] 19.55]
10 [ 1982 | 23280 1708.8 7.32 12.508 10 12008] 19.496
1] 1083 [ 33900 2346.7 732 18.642 11| 1988] 19.366
12 | 1984 2749.2 2041.1 732 14941 12_|2003] 19314
13 | 1985 2483.2 18312 732 13.405 15 |1983] 18.642
14 | 1986 2248.3 16459 7.32 12,048 14 | 1977 _ 18.589
15 | 1987 1955.3 1414.7 7.32 10358 15 |1997] 18.215
16 | 1988 35154 2645.6 732 19.366 16 |1993] 18.115
17 | 1989 1898.8 1370.1 732 10.029 17 19750 18.008
18 | 1590 2736.5 20311 732 14.867 18 | 1981] 17.821
19 | 1991 22862 1675.8 732 12.267 19 2007 17.793
20 | 1992 2703.3 2005.3 7.32 14.679 20 |1998| 17.762
21 ) 1993 3208.8 24747 732 18.113 21 |2001] 17550
;32 i gg; gggg 2692.5 732 19.709 22 |2012] 16214
] 1550.0 7.32 11.346 23 |19 15.824 ;
74| 1996 | 2560.] 18919 7.32 13.849 2 20?? 15778 | 5% Dependable Yicls
25| 1997 | 33162 24385 732 18215 25 | 1979 15243 15778 Meum |
26 | 1998 3237.7 2426.5 7.32 17.762 26 |1984] 14.94) '
27 | 1999 2902.1 2161.7 1.32 15.824 27 |1990] 14.867 '
28 | 2000 2445.6 1802.3 7.32 13.193 28 |1092] 14.679
29 | 2001 3201.0 2397.6 7.32 17.550 29 [2010] 14270
30 | 2002 2580.4 1907.9 732 13.966 30 [2002]  13.966
31| 2003 3506.4 2638.5 732 19314 31 | 1996 _ 13.849
32 | 2004 3849.6 29093 732 21.295 32 119781 13414
33 | 2005 4917.0 3751.5 732 27.461 33 | 1985|  13.405
34 | 2006 4719.] 35953 732 26318 34 |2000] 13.193
35 | 2007 3243.1 2430.8 732 17.793 35 |1974]  13.088 -
36| 2008 | 35380 2663.5 7.3 19.496 36 [1082]  12.508 75%3”;‘;;“,1“"“ vigld
37 | 2009 1858.5 13383 7.32 9.797 37 | 1991 12267 508 Meum
38 | 2010 2633.1 1949.5 7.32 14270 38 |1986] 12.048
39 [ 2011 2894.2 21555 732 15.778 39 |1995] 11346
40 ] 2012 2969.6 2215.0 732 16.214 20 | 1987] 10.356
41| 2013 7784.0 6013.5 7.32 44.019 41 |1989|  10.029
42| 2014 6456.2 4965.9 7.32 36.350 42 |2009] 9.7%7 :
43 | 2015 472.0 2444 732 1.789 43 | 2019 4648 | 90% Dependable Yield
44 | 2016 568.0 320.1 732 2343 44 (2017|3342 4.387 Mcum
45 | 2017 741.0 456.6 7.32 3342 45 |2016] 2343 '
46 | 2018 471.0 243.6 732 1.783 46 |2015] 1789
47| 2019 [ 9670 4349 732 4.643 47 [2018] 1783 |
Execdtive Engincer !
Water Planning Division (Yield) |
Nashik
7
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Annexure - 2(a)

Bhavali JSW Neo Energy Limited
i Pumped Storage Project (6 X 250 MW)

E .
vaporation loss caleulation of Upper & Lower Dam

1) Upper Reservoir

Full Supply Level (FRL) of Reservoir +745.0m

Minimum Draw Down Level (MDDL) of Reservoir : 7280 m

Surface area of reservoir at FRL  0.699 Sq km

Surface area of reservoir at MDDL : 0.356 Sq km
:0.528 Sqgkm

Average Surface area of reservoir
. 16.424 Mcum (0.58 TMC)

Capacity of reservoir at FRL

Capacity of reservoir at MDDL : 6.513 Mcum (0.23 TMC)
2) Lower Reservoir
Full Supply Level (F RL) of Reservoir :300.0m
Minimum Draw Down Level (MDDL) of Reservoir :270.0m
Surface area of reservoir at FRL :0.524 Sq km
Surface area of reservoir at MDDL : 0.107 Sg km
:0.316 Sq km

Average Surface area of reservoir
- 11.327 Meum (0.40 TMC)

Capacity of reservoir at FRL
. 1.416 Meum (0.05 TMC)

Capacity of reservoir at MDDL

= Scanned with OKEN Scanner
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Annexure -3

—_——

: %mg eted ‘—\Jﬁi%ﬁ‘_u figores in Mcum
= .‘fgvlgomg \\\“I\Emi_ Total Remarks
"|New A-A- 2pproveg T T Sanction Utilization AS per
\\\‘“—— Govg;(et;%z)/wm
e ] No.Mise/2002/(17/ ,
—— ] 4.
\_\ 3059.00 Dated 20/1 0/200
ok i - 0S5 Centificates issued by CE,
T Konkan Region, I
4114.19 '
mrm.\ All figures in Mewmn -
vm| Minor | Total Rematks
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