GOVERNMENT OF ARUNACHAL PRADESH
DEPARTMENT OF ENVIRONMENT, FORESTS & CLIMATE CHANGE
ITANAGAR
No.FOR.116/Cons/2002/Pt1/ %7 tf 4~ L/ 4

To

[tanagar, dated. The ki May’2023

The Regional Officer,

Integrated Regional Office, Guwahati,  *

Ministry of Environment, Forest & Climate Change. Gol
4" Floor., Housefed Building, G.S Road, Rukminigaon,
Guwahati-781022

Sub:  Proposal for diversion of 4.75 ha forest land for construction of Halaipani HEP (16

MW) by Halaipani Hydro Project Ltd.in Anjaw District of Arunachal Pradesh-Reg.
Ref: IRO, Guwabhati letter F.No. 3-AN B/161/2023/GHY/3606-07 dated 14.02.2023.
Madam,

With reference to above letters on the subject, it is to enclose herewith following information:

SL.No.

Query

Reply

1

The proposal is to be completely

uploaded on Parivesh Portal.

Uploaded.

The muck disposal plan mentioning
quantity of the muck to be generated
and dumped with GPS coordinates
approved by the concerned DFO.

The muck disposal plan mentioning quantity of
the muck to be generated and dumped with GPS
coordinates approved by the concerned DFO is
enclosed as Annexure-I

(98]

The current status of the Forest Right
Act, 1980 of this instant proposal.

A copy of letter dated 14™ March issued by
Deputy Commissioner, Anjaw District regarding
FRA for the instant project is enclosed as
Annexure-11

The name of the user agency mentioned
in the Part-I form is Halaipani Hydro
Project Ltd. whereas in the submitted
‘statement of the Case’ document the
project is being developed now by M/s
PK Hospitality Services Pvt. Ltd JV,
Moreover, MoA has signed
between Govt. of Arunachal Pradesh
and M/s PK Hospitality services Pvt.
Ltd. & M/s Regent Energy Ltd.
Consortium whereas the name of the

been

user agency is Halaipani Hydro Project
Ltd. clarification to be submitted on
different names of the user agency.

The proposal was to be developed by M/s P. K.
Hospitality Services Pvt. Ltd. in joint venture
with M/s Regent Energy Limited and also the
MOA was
Arunachal Pradesh. Accordingly, as per clause
No.2.24 of MOA a Special Purpose Vehicle
(SPV) was created to execute the project.
Hence, M/s Halaipani Hydro Project Pvt. Ltd.,
(SPV) was created as per provision of MOA and
now all the correspondence are done in SPV
only. Copy of Acknowledgement of SPV issued
by Under Secretary (Hydro Power), Govt. of
Arunachal Pradesh vide letter dated 27.01.2022
is enclosed as Annexure-III for your ready

signed with Government of

reference.

The approved CAT Plan by the PCCEF,
Govt. of Arunachal Pradesh as the
submitted plan is not approved.

The CAT plan submitted vide letter dated
23.01.2023 is already approved by PCCF, Govt.
of Arunachal Pradesh and State Government

vide dated 19.01.2023 & 23.01.2023 by

@)é




Principal Secretary, govt. of Arunachal Pradesh
& State Hon’ble Minister of E, F&CC,
Arunachal Pradesh (Copy of CAT Plan is
enclosed)

The CA area has to be identified in
equivalent non-forest land as the user
agency is not Central Govt organization
or else Chief Secretary certificate for
non-availability of the non-forest land is
to be provided for the identified 9.50 ha
double the degraded forest land in
Ditchu Reserved Forest, Anjaw Forest
Division in Anjaw District accordingly
CA scheme is to be revised.

In this regard, it is to inform that as per
clarification issued under para-2.4(ii) of the
Hand book of guidelines dated. 28.03.2019 of
MOoEF&CC, In respect of Arunachal Pradesh.
“Degraded Unclassed Forests (USF) shall be
considered for CA provided such land proposed
for CA shall be double the extent of area
proposed for diversion. Such land shall be
transferred and mutated in the name of State
Forest Department and notified as RF/PF, under
IFA 1927 or Assam Forest Regulation 1891 or
Anchal Forest Reserve/Village Forest Reserve
under the  Arunachal  Pradesh
Reserve/Village Forest Reserve (Consolidation
and Maintenance) Act 1975 as amended from
time to time, prior to Stage-II approval”
Therefore, in light of above guidelines, the
alternative CA area is identified for 9.50 ha
double the degraded forest land in Pailo Village
Forest Reserve under Anjaw Forest Division in
Anjaw District (CA Map enclosed as
Annexure-1V) with revised CA estimate
enclosed as Annexure-V, Suitability certificate
issued by DFO, Anjaw FD enclosed as
Annexure-VI and kml file enclosed in CD as
Annexure-VIL

Forest

To clarify on the legal status of 4.75 ha
proposed forest land as it is submitted as
0.88 ha VRF and 3.87 ha as USF in
Part-11/Part-11I form whereas mentioned
as 4.75 Unclassed State Forest in the
NPV  calculation  sheet
submitted by DFO.

document

The legal status of 4.75 ha forest land is 0.88 ha
under Pailo VRF and 3.87 ha is USF area.
Further, revised calculation of NPV document
re-submitted by DFO, Anjaw FD, Hawai is
enclosed as Annexure-VIII

The aerial distance of the proposed area
from the nearest protected Area/National
Park/Wildlife Sanctuary.

The proposed site is approx. 13.79 km aerial
distance from Kamlang Wildlife Sanctuary

State Govt to furnish the detail action
taken report against the person
responsible for violation of Forest
(Conservation) Act, 1980 as per para
1.21  of handbook  of  Forest
(Conservation) Act, 1980 and Forest

In regards to the present proposal submitted.
there is no violation of Forest (Conservation)
Act, 1980 reported against the Halaipani Hydro
Project Ltd. (user agency). Further, the present
user agency clarified that the they are not
involved in the earlier implementation activities




Conservation Rules 2003 Guidelines,
2019 along with admissible cost of
penalty for the act of violation.

taken up for SHP 12MW during 2006-2012 and
instead also given undertaking to bear the
penalty if directed by central govt. against the
violation done by earlier project proponent and
further requested that the matter of penalty
relating to old issue may be kept separate and
may not linked with their present project.

10 The detail ATR on violation of F (C) | In regards to the present proposal submitted.
Act, 1980 mentioning in  the | there is no fresh violation of Forest
chronological order mentioning the date | (Conservation) Act,1980 reported against the
and year of commencement of the work Halaipani Hydro Project Ltd. (present user
and extent of work already done in this | agency). However, in the detail action taken in
proposed area without approval of | chronological sequence as per DPR submitted
Central Govt. for the earlier work taken up in around 2004-

2006 by the user agency against the Stage-I In-
principal approval accorded for construction
and laying 12 MW Halaipani Hydro Electric
Project in Anjaw district vide Ministry’s dated
04.08.2005. it is observed that as per report
submitted by DFO that as per the ground/site
inspection report of Range Forest Officer,
Ditchu Range, it was found that the area was
non-functional with old structure of damaged
«| electric tower, power channel, penstock
foundation & forebay tank. which was damaged
due to cloud burst and otherwise no any
violation continuing. Report of the same along
with photograph is enclosed as Annexure-I1X

11 If the permission for the use of forest | Details of reply given at point No. 10
land was given by the authorities
concerned/State  Government, for the
purpose of non-forestry activity, then
who are officials responsible for
violation of FCA 1980 and what
criminal proceedings has undertaken by
the State Government.

12 The detail administrative and legal | Details of reply given at point No. 10
action taken report by the State Govt
against the responsible
person/staff/officer ~ of  the  forest
department and user agency for
dereliction of duty under [FA-1927.

13 The GPS  coordinates of the | General Layout Plan along with GPS
componentize breakup involved in this | coordinates of the componentize breakup

proposed HEP.

involved in proposed HEP is enclosed as
Annexure-X




14 The breakup area on the FRL’s involved | The project is a run-of the river scheme.
indicating nos. of trees to be affected. Therefore, report may be treated as Nil.
15 The  diagrammatic  representation | Enclosed as Annexure-XI
indicating the distance of the proposed
HEP from the Lohit River along with
other nearest HEP’s located at Halai
river and Lohit River from this proposed
area.
16 The Cumulative Impact Study of the | The project is less than 25 MW and is a run-of
proposed area. the river scheme. Thus, cumulative impact

Study is not required.

v

In view of above-mentioned project, since earlier project of 12 MW was revoked vide

Ministry letter No. F.No.03-AP B 044/2005-SHI/3267-69 Dated. 14.01.2013 due to non-compliance
by the earlier user agency. The present proposal of 16 MW Halaipani Hydro Electric Power Project

may be treated as fresh proposal.

It is therefore, requested to kindly issue necessary formal approval for diversion of 4.75 ha

forest land for construction of above Hydro Electric project under Section-2 of the Forest
(Conservation) Act’1980.
Enclosed: as stated above

Yours faithfully,
¥
gh®
(K.B. Singh)
Addl. PCCF (Cons) & Nodal Officer (FCA)

Copy to: ‘

1.
2.

The Chief Conservator of Forests, EAC, Tezu for information and necessary action.

The Project Manager, Halaipani Hydro Project Pvt. Ltd., F Wing, 142 Row House, Upper
Govind Nagar, Malad (East), Mumbai City, Maharastra-400097 for information and necessary
action.

The Divisional Forest Officer, Anjaw FD for information. 10 ')/>
%%u S~

(K.B. Singh)
Addl. PCCF (Cons) & Nodal Officer (FCA)

p/¢
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GOVERNMENT OF ARUNACHAL PRADESII
/' OFFICE OF THE DEPUTY COMMISSIONER
/ ANJAW DISTRICT

HAWAI .
Dated Hawai the 149 March™2023.

No. AN} /AD-25/2019-20

TO WHOMSOEVER IT MAY CONCERN

:19), Government of India’s
Mol issued guidelines on
hts

In compliance of the Ministry of Environment and Forest (Mol
| etrer no. 11-9/98/1EC () dated 3% August 2009, whercin the
submission of cvidences for having inidated n and completed the process of settlement of Rig
Under Schedule ‘1'obe and other Traditional Forest dwellers (Recognition of Forest Rights) Act
2006, (IFRA for short) on the Forest l.and proposed to be diverted for non — forest purpose read
MoEF'S Letter dated 5™ February 2013 wheran Mol:l issued certain  relaxation in respect of
lincar project it is certified that 4.75 hectares of Forest Land proposed to be diverted in favour
of Halaipani Hydro Project Pvt. Ltd. for construction of Halaipani Hydro Flectric Project

(16 MW) in Anjaw District of Arunachal Pradesh.

Itis further certificd that:-

ts under the FRA has

a) The complete process for identification and settlement of Righ

been carried out for the cndre 4.75 hectares of Forest Arca proposed for division

(Not applicable in this arca).
b) ‘The diversion of Forest land for facilities managed by the Government as required under

section 3 (2) of the FRA has been completed and the Gram Sabhas has given their

consent to it ( Not applicable in this area).
The proposal does not involve recognized rights of Primitive Tribal Groups and Pre —

Agricultural Communides (Not applicablc in this arca).

o)
N L

Deputy Commussioner
Anjaw District
Hawai.

< cianel
epu Com_mtss‘on _
DArga‘v\j District, Hawal

Scanned with CamScanner
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tile NO.HPU(M)-'\ 212512021

1

FANNEr VR E -

-Ulo, CE(M)-HPL-UIV CHIEF ENGINEER(MONI | UKING), HPD

GOVERNMENT OF ARUNACHAL PRADESH,

DEPARTMENT OF HYDRO POWER DEVELOPMENT
(MONITORING)

3RD FLOOR, JAL VIDYUT BHAWAN:: ITANAGAR
NO.CE(M)/HPD/W-608/2020-21

e /1126 -128 Dated 2%/t /2022

/s P.K Hospitality Service Pvt. Ltd.,
(Lead Partner of Consortium)

201, A Wing, Fortune 2000, C-3 Block,
Bandra Kurla Complex, Bandra East, Mumbai-400051.
E-mail-contact@artemiselectricals.com

Sub: Halaipani HEP(4x4MW) in Anjaw District of Arunachal
Pradesh - Acknowledgement of SPV : Regarding

{ Ref: 1. Mail dated 15.12.2020 |

2. NO.CE(M)/HPD /W-608/2020-21/1643 dated 24.03.2021 |
3. PKHS/121/21 dated 27.12.2021

|
4. Joint Bidding Agreement Dt. 26.08.2020 ,‘
Dear Sir (s), |

The Government of Arunachal Pradesh vide letter No.CE(M)/HPD/W- .
608/2020-21/1643 dtd.24/3/2021 had already acknowledged the formation f
of SPV in accordance with the clause 2.24 of the MOA.

With reference to the above on the captioned subject, in accordance
of clause 2.24 of MoA, State Govt. once again acknowledges your
formation of SPV in the name of M/s Halaipani Hydro Project Private = |
Ltd. having its Registered office, F-Wing 142 Row House, Upper
Govind, Nagar, Malad (East), Mumbai, Mumbai City, Maharashtra,

India,- 400097 for execution of Halaipani HEP(4x4MW) and all the
approvals/sanctions accorded till date by the Government of Arunachal
Pradesh for the project stand transferred to above named SPV.

In terms of the clause 2.24, it is to state that the sole and only object
of the SPV formed for Halaipani HEP(4x4MW) should be restricted to
implementation of the said project and other ancillary related to this
projecltt. is further to state that notwithstanding formation of SPV, the rights
and ,

igati [ rties under MoA shall remain unaltered and
obllgaft'f’“s Ofat:tferisf :c&\;: p",i Hospitality Service Pvt. Ltd & M/S Reagent
Eonsro ‘ttr: grp liable 'to perform their obligations diligently. In this regard,
ygﬁrga)’tte;tior{ is also drawn tp the Clause 5 of Joint Bidding Agreement
dtd.26/8/20 submitted along with your BID.

SCannea witn Uamsgnn



NO.HFU(M)-1212512021-V10, Lk(M)-HPD-UIL CHIEF ENGINEER{MUNI | UKING), HPU

Yours Sincerely

Signed by Pekhi Nabum
Date: 27-01-2022 15:09:53
RiRakti Nzbuwy
Under Secretary,(Hydro Power),
Govt. of Arunachal Pradesh.

Itanagar
NO.CE(M)/HPDW-608/2020-21/ Dated
Copy to:

1. The Chief Engineer (Monitoring), Deptt. Of Hydro Power Development, Itanagar for
information.

2. Mis Mjs Halaipani Hydro Project Private Ltd.,(SPV) F-Wing, 142 Row
q House, Upper Govind, Nagar. Malad (East),

Mumbai, Mumbai City,
Maharashtra, India- 400097.

(Pekhi Nabum)
Under Secretary,(Hydro Power),
Gowvt. of Arunachal Pradesh.
ltanagar.

scanned with camscann
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MAP SHOWING PROPOSED CAAREA: 9.5 Ha UNDER PAILO VFR, ANJAW FOREST DIVISION
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RESTATION PLANTATION UNDER ANJAW FOREST DIVISION. ;
N
U:'e"r"A;;::‘y’l“‘ . Construction of Halalpani HEp (16 MW)
Location of CA : alalpan| HEp Ltd.
Area of cA . :E,I;o sz:
Wages rate (o) 3-50,‘)! 9.50 ha
ry (C:reatlon ST Ve Unit Qnt Rate Amount
ost of seedlings @ 1100 Nos. / ha, ha
! |1ST YEAR OPERATIOR 10450 19 198550
Survcy_ &  demarcation  ang ha 9.50 1400 13300
Prepration of map @ 4 mandays/
e _lha.
2 |2ND YEAR OPERATION
(i) Erection of barbed wire fence (5 Rmt 1700 233.68 397256
Strand) fencing per 100 Rmt.
(ii)Maint, Barbed wire fencing @
5% of erection cost in each year
from 3rd vear to 6th vear Adg.
Add 10% escalation valye by|
multiplving factor:
1.20 for 3rd year
1.3 for 4th year
1.4 for Sth year
1.5 for 6th year
3 [Raising of seedlings for casualty No. 2613 19.0 49647
replacement
3rd vear 15%=165 Nos
4th year 10%= ] 10 Nos. Total= 275
Nos.
4 |RAISING OF PLANTATION
(i) Clearance of brush wood, ha 9.50 59675 566913
planting lines & staking of debries
%@, 15 mandays/ha.
(ii) Alignment of pits & preparation
of stakes, staking@ 10 mandys/ha
(iii) Digging of pits 30 Cm X 30 Cm
X 30 Cm @ 22 mandays/ha
(iv) Prepration of thala by uprooting|
of debris by hoeing around pits @)
22 mandays/ha i
(v) Carring of sapling to the |
planting site i/c planting of sapling| (\
@ 30 mandays (Area 1) & 20 )
mandays (Area-I0/ha ‘
E”Tmny'—é of inspection path lmtr
wide @ 3 mandays/ha !
(vii) Fire line cutting 3mtrs wide '1
along the periphery @ 5 :
mandays/ha : A
(viii) Tending - 4 weeding @ 12
mandays/weeding/ha !
Add 10% escalation value on total s
i 4(i) to 4(viii)
- ggg:r;z 7\[111 TTTINT ha 9.50 18900 179550

e ——————
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(i) Tending - 3 weeding @ 12
mandays/ha

ii) Casualty replacement 15%
(ili)Maint. of inspection path @ 1
manday /ha

(iv) Maint. Of fireline @ 1
manday/ha

Add 20% escalation value on total|
of item 5(i) to S(iv)

6 |4TH YEAR OPERATION ha 9.50 15015 142643
() Tending -2 weedings @ 12
mandays/weeding/ha
(i) Casualty replacement 10% @7
mandays/ha
(iii) Maint. Of inspection path @1
manday/ha
(iv) Maint. of fireline @ 1
manday/weeding/ha
Add 30% escalation value on item
6(i) to 6(iv)
7 |STH YEAR OPERATION ha 9.50 6860 65170
(i) Tending - 1 weedings @ 12
mandays/weeding/ha
(i) Maint. of inspection path @1
manday/ha
(i) Maint. Of fire line @ 1
manday/ha
(iv) Add paid holiday @ 18.63% on
item 7(i) to 7 (iii)
Add 40% escalation value on item|
7(i) to 7(iv)
8 ||6TH YEAR OPERATION ha 9.50 7350 69825
() Tending - 1 weedings @ 12
mandays/weeding/ha
(i) Maint. of inspection path @ 1
mnday/ ha.
(il Maint. of fireline @ 1
manday/ha.

Add 50% escalation value on item
8(i) to 8(iii) ‘
9 |7TH YEAR OPERATION ha 9.50 2800 26600
(i) Maint. of inspection path /
fireline & climber cutting @ S
mandays/ha
Add 60% escalation value on total
item 9(i)
10 |8TH YEAR OPERATION ha 9.50 2975 28263
(i) Maint. of inspection path /
fireline & climbing cutting @ 5
mandays/ha :
'Add 70% escalation value on item
10(i)

11 |9TH YEAR OPERATION ha 9.50 3150 20925
(i) Maint. of inspection path /
fireline & climber cutting @ S
mandays/ha

'Add 80% escalation value on total
of item 11(i)

12 [[10TH YEAR OPERATION

ha 9.50 3325 31588

SCannea with Lamascann
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(i) Maint. of jns

pection path /

fireline & climber cutting @ 5

imandays/ha

Add 90% escalation valye on total

of item 12 (j)

Approach foot track to Plantation|  Rm¢ 200 7.16 1432
in area where necessary

Meonitoring, Supervision (POL, 270099
Maint, of vehicles, including TE

etc.) @ 12% and Cont

to meet up unseen expenditure i.e
13% on item No.1 to13 plus
Nursery  cost to meet the
unforeseen expenditure
Rs 1R00660/-

ingency @ 3%

S
Provision for secil and moisture ha 9.50 8050 7647
conservation  structures (where

needed) @ Rs. 7200/- per ha. ot 31473393
= = = __or say Rs.2147200
- " " (Rupees twenty one lakh forty seven thousand two hundred) only
Prepged by

(Diama Jini) M 'OSI'M;S

. . (K.B.Singh)
o mater Nosal Ofcr ()

e
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CALLULATION of NPV IN

CONNECTION WITH DIV
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ERSION OF 4.75 HA OF FOREST FOR CONSTRUCTION
Total a....OF SHP 16Mw ON HALAIPANI RIVER IN ANJAW DISTRICT OF ARUNACHAL PRADESH
otal Are; Under Diversion:- 4.75 Ha.
::me Of Division:. Anjaw Forest Division
. me Of Range:- Ditchu Forest Range
- Oposal No:- FP/AR/HYD/156579/2022
LNOl Eco-Class Forest Type Rate Area in Ha. | Total Amount Remarks
1 2 ] 3 4 5 6 g
Sub-tropj
| r?plcal broad i) 0.88 ha VRF
1 v €aved hil| Forests,sub
tropical dry evergre n| 1292850 475 61410375 iy
gree il) 3.87 ha USF
Forests
1 "
Total:- 61410375
Say:- 6141038
(Rupees Sixty One fakh Thirty Forty One Thousand Thirty Eight) only
COUNTERS]GNED BY

ESTIMATED BY

(K.Lollen)FR
Range Forest Officer
Ditchu Forest Range

SCannea with Lamscann



GOVERNMENT OF ARUNACHAL PRADESH
OFFICE OF THE DIVISIONAL FOREST OFFICER
ANJAW FOREST DIVISION

NOIANI/Cons-22/2022/ 2204

S5z Dated _Qé’Z[Z@ 22 _
To,

The Chief Conservator of Forests,
Eastern Arunachal Circle

TEZU
Sub:-  Diversion of 4.75 Ha of Forest Land 3 roject (16MW)
Ref:- j) No.EAC/Cons/294/zozz/337sf8 Dtd. 01/11/2022.

ii) No.EAC/: Cons/294/2022/3 602-03 Dtd.30/11/2022,

Sir

’

With reference to the above letters, it is to submit herewith the
Poject alongwith the Revise Part-l| of Form-

your kind information and further needfy| pl
The Legal Status of Forest

Land to be diverted against the proposal for Diversion of 4.75 Ha of
Forest Land for HEP Halaipani (16MW) falls under details given below —

Map showing details of above

A and Site Inspection Report in Quadruplicate for favour of
ease.

Area in Ha.
0.88 Ha
3.87 Ha

» no fresh violation of FCA 1980 was noticed during my inspection and as per the report
of Range Officer, Ditchu vide his letter No. WL

G/71/2020/146 Dtd13.09.2022 & WLG/71/2020/260
Dtd.23.11.2021, copies of which are being enclosed

herewith for ready reference please.
% "’g Yours faithfully,

: r8) X
J‘F3 97/@ A
.~ N 0 /

\
a“"

(T.MIBANG)
90\14? (CM) Divislonal Forest Officer

Anjaw Forest Division

Enclo:- as stated above.

py to:-
- \}A)e PCCF & NO (FCA), Itanagar for his kind information please.
2. FILE No. ANJ/Cons-25/2021,

3. _Office copy.

N V
7o PRI D) © (T.MIBANG)
/ ~N )
A Ne \

Divisional Forest Offic
Anjaw Foresx‘Dlvlslon

SCannea with Lamascann
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Annexure -1
Detail Violation Report of FC Act 1980

The Proposed area for Construction of Halaipani Hydro Electric Project (16
MW) Diversion of 4.75 Ha. Forest land was inspected on dtd. 27/07/2022 bY the
undersigned along with the Shri. K. Lollen, R.O Ditchu Forest Range and representative of
User Agency Shri. Sonjoy Yadav, Project Manager.

During the inspection following partially damaged old structures was found in
the sites.

1. Power Channel
2. Penstock foundation
3. Forbay tank

The above structure was reported to be constructed during 2004-2006,
against the in principal approval accorded for laying of 12 MW, Hydro Electric project vide
No. 3-AP B 044/2005-SH1/1691-93 dtd.04/08/2005, Thereby violating the FC act 1980.

However, available report in this office is silent about the action taken against

the User Agency i.e E.E, Hayuliang Civil Division (Power) at the time of occurrence of
Violation.

/!

(T. MIBANG)
DIVISIONAL FOREST OFFICER
ANJAW FOREST DIVISION
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e GOVERNMENT OF ARUNACHAL PRADESH  RECEIPT No...> 1.0
p OFFICE OF THE RANGE FOREST OFFICER
B DITCHU FOREST RANGE DATE :.,JH.KQ.?I.{..D,Q&.Z -
¥~ Memo NOWLGT
Ty 112020/ 11y ¢ nated;..!%.]ﬁ’..../zozz.
The Divisional Forest Officer
Anjaw Forest Division, Hawai,
Sub-  GROUND REPORT OF SHP-12 MW OF HALAIPANI IN ANJAW.
Ref-  ANJ/Cons-25/2021/1904 Dtd:-06/09/2022.
Sir

With reference to your letter No. mention above | have the honour to submit herewith the
ground report of SHP-12 MW of Halaipani in Anjaw District for your kind information and further
necessary action please,

| |

1.

Particulars

Whether the land broken up for transmission

tower and other infrastructure falls in Forest
or Non-Forest Land.

- | Whether the broken up land falls in the 2.66

USF Area under Ditchu Forest Range.

2.

Ha. area proposed for diversion for Which
AP was granted by MoEF & CC vide No. 3-
AP B044/2005-SH1/1691-93 Dtd:-04/08/2005.

As submitied with photographs vide No.
WLG/71/2020/260 Dtd. 23/11/2021. There
is Electric Tower had been constructed in

266 Ha. of area proposed for Hataipani
HEP (12 MW).

Whether the land broken up after due

clearance or after revocation of AIP by MoEF
& CC vide letter Dtd 14/01/2013.

It seems that it was constructed after the
grant of AIP.

Whether any plant/machinery or staffs of the

UA are still on site and violation is still
continuing.

As per ground verification & Apart from

some Electric Towers. There is no other
machinery or Staff are present as well as
no any violation continuing.

Reason for non-Submission of detail ground
report by DFC Lohit was asked by PCCF &
NO - (FCA) vide No.
FRO.116/CONS/2002/Pt/1704-06 Dtd.
10/06/2020 and No. EAC/Cons-96/2003/1874
Dtd. 13/07/2020 which may also be
fumished.

- e———ee—.,

Yo faithfully

(K. Lollen) FR
RANGEL FOREST OFFICER
DITCHU FOREST RANGE

\\\jscannea WIT‘W bar&m
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DATE -.,».?.9{//[ 202f....
i / & .

I : N
V\F\f “ (‘L\ A,\\ L) GOVT.OF ARUNACHAL PRADESH

e ~ OFFICE OF THE RANGE FOREST OFFICER
) YN DITCHU FOREST RANGE
A '
Memo No.WLG/71/2020/ 260 Dated: 2 C”/”/ Z/
To,
\/Th/e Divisional Forest Officer
Anjaw Forest Division,Hawai
Sub:- SHP-12MW HALAIPAN! RIVER FOR 2.66 HA
Ref:- NO.ANJ/CONS-ZS/ZOZI/ISII Did 12/11/2021
Sir,

With reference to your letter no.mention above | have the honour to inform ycu that
the hydroelectric project at Halzaipani of 12MW s found n

on-functional and some structure was seen on
hotograph is enclosed herewith for your kind information and further necessary action

Yours faithfully

X

(K.Lollen)FR

Range Forest Officer
Ditchu Forest Range

SCannea with Lamscann
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EXISTING H
YD
FL UNDER DEPARTMENT OF HYDRO POWER DEVELOPMENT, IN ANJAW
— DISTRICT (A.P.)

Sl. No.
Name of Hydel Station Installed Capacity Remarks
— (in KW) (Distance from hydel to Hydel to
1 |Kaho MHgS next hydel Station)
—_— 1x10 Kaho to Karawati-12 KM
2 |Karawatj
4 Nallah MHs 2 x50 Karawati to Walang -35 KM
3 |vapak .
7 pak Nallah MHs 2x100 Walang to Mati Nallah-45 KM
4 |MatiN c =
allah MHs 2 x 250 Mati Nallah to Halaipani-17 KM
5 |Lan iM N — —
gpani MHS 2 x 200 Langpani to Teepani -30 KM
6 T i
Sehant S 2x250 Teepani to Kachopani -50 KM
7  |Kachopani MHS 2x 100 T |
Note:-

In anjaw district there are very important to be constructioned MW project to full fill
requirement of the defence forces like Army establishments, Advace Landing Ground and
para ml!ltary establishments in Anjaw District.All the other Micro & Mini Hydel Projects |
located in the district are sufficient to cater to load demands of the local public and civilian

E?ta_blishmenm only. Hence, MW project is also very important from military strategic point
view.

Executive Erfgineer

Hayuliang Hygro,Power Division_ .
"DHPD::Hayuliang . |

~Scanned with CamScann
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CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

CHAPTER -1
INTRODUCTION

GENERAL

Halaipani is a Hydro — electric plant proposed on Halai River which is a tributary of Lohit River.
Lohit is a tributary of Siang/ Brahmaputra River. The project is a run-of-the-river scheme with an

installed capacity of 16 MW located in the Anjaw district of Arunachal Pradesh state.

Location

Arunachal Pradesh "the land of dawn-lit mountains" is one of the 28 states of India and is the
north eastern - most state of the country. Arunachal Pradesh borders the states of Assam
and Nagaland to the south and shares international borders with Bhutan in the west, Myanmar in
the east and is separated from China in the north by the Mc Mahon Line. ltanagar is the capital

of the state.

The project lies in the Anjaw District near Latul Village in the State of Arunachal Pradesh. The
longitude and latitude of barrage site and power house sites in WGS - 84 co-ordinate system is

as under: -
Barrage site:
Latitude 27°58'40.75" North
Longitude 96°43'10.98" East
Power house site:

Latitude 27°57'57.28" North

Longitude 96°42'45.31" East
Prolec( I:biciationwfrom:

Tinsukia (Nearest rail head)

Dibrugarh (Nearest Aiport) = ] T

3|Page




sded|y

d3H edieey jo deyy uoneao - | Bi4

Officer

Anjaw Forest Division

Hawal

-
wy

@

et

o

ke
Aﬂ I...Id
c

2

2

o

YIONI
d3H INVdIVIVH
NV1d INJWLVIHL VIHV INJWNHIOLVYD




CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

TOPOGRAPHY
The project area is covered in the survey of India toposheet No. 91D/12, 91D/16, 90A/9 on 1:

50,000 scale. General topographic of the project area is hilly terrain with moderate to dense
forestation. Project is located on Halai River which originates from an elevation of EI 4500 m and
joins Lohit River at EI 720 m. Halai River is the right bank tributary of Lohit River which is further
a tributary of main Siang/Brahmaputra River. Halai River mainly flows from North to South
direction in the project area with many curves and rapids. Total catchment area of Halai River is
about 280 sg. km however catchment area of Halai River at Barrage axis of Halaipani HEP is
267 sq.km.

The Barrage structure, Head Race Channel, Penstock domain and Power House Complex
consist of granodiorite rock with magmatic banding as well as foliation parallel to the magmatic
banding. Apart from these massive in situ granodiorites, big boulders of these massive rocks are

also present. There are several slide zones along the channel.

These granodioritic rocks are cut by the set of joints, where, all three are equally prominently
developed because of the massive character of the rock. Sometimes, the thinly banded variety
appears to be mylonitic zone with a very narrow zone, otherwise the rocks are massive in nature.
The main foliation paralleling the magmatic banding strikes N 45° - N 225° with a dip of moderate
to high (average 60°) angle towards southeast. The first joint set's average strike is N 130° - N
310° with high dip (average 75°) angle towards south- westerly, whereas, the second set of joint
strikes almost E-W, (average N 1000 - N 280°) with low angle dip (average 32°). The third joint

set is very steep almost vertical with a strike of about N 65° - N 245°.

5|Page
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CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

CHAPTER -2
CATCHMENT AREA

BASIN DETAILS

The Brahmaputra River known as the Tsangpo in Tibet, and the Jamuna in Bangladesh is
one of the biggest rivers in the world. The 2,900 km long Brahmaputra traverses about 2057
km in Tibet, 843 km from India-Tibet border up to Bay of Bengal.

It originates from an altitude of 5300 m about 63 km south east of the Man Sarovar Lake in
southwest Tibet where the mighty river is known as Tsangpo. The source of Brahmaputra
River lies in the Kanglung Kang glacier 82° 10’ E and 30° 30" N near Konggyu lake (4877
m) in the Kailash range of Himalayas. After traversing about 2057 km in Tibet, it emerges
from foothills of eastern Himalayas in Indian Territory of Arunachal Pradesh. Before entering
India, the river flows in a series of big cascades as it rounds the Namcha Barwa massif.
Tsangpo is known as Siang after crossing the Indo-Tibetan border. The part of Siang basin
in India is bounded on the north by eastern Himalayas, on west by Subansiri basin and on
east by Dibang Basin. The river in its reach upto Kobo has an average gradient of 1 in 515.
The average width of the valley is about 80 km of which the river occupies 6 to 19 km. It
flows through Arunachal Pradesh in a more or less southerly direction for a distance of 226
km through steep mountainous gorges before reaching Passighat. Up to Rottung, which is
upstream of Passighat, the river flows in an almost straight channel. Between Rottung and
Passighat, the river meanders. Near Passighat, the river flows in a braided pattern with as
many as four channels. River terraces are also noticeable along the river stretches between
Yinkiong and Pasighat. From Passighat, the Siang flows another 52 km before it is joined by
two major rivers from east and north-east namely the Lohit and the Dibang, a short distance

upstream of Kobo to form the Brahmaputra.

Lohit River, a Major left bank tributary of Bhramputra River, originates at an elevation of 6190
m from the snow-clad peaks of Nimbout Chcumbouri Nechai Gongra Tirap Phasi ranges
(approximate elevation of 6000 m) in the eastern Tibet, constituting part of Kangrigarpo
range, and flows down as Kangrigarpo Qu (also called Zayal Nga Chu and Rongtu Chu),
forming the eastern-most river basin of India. The river flows into India near its eastern most
inhabited tip Kibithoo and surges through Arunachal Pradesh for two hundred kilometres
before emptying itself in the plains of Assam. Its flow is uncontrolled and turbulent, and the




CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

river is therefore is known as the river of the blood in the local language. The river flows

through Mishmi hills to meet the Siang at the head of the Brahmaputra valley.

PROJECT CATCHMENT AREA
The catchment of Halai River (a tributary of Lohit River) lies in the state of Arunachal
Pradesh, the largest mountain state in India. The state is situated in the north — eastern part
of the Himalayan region and can be divided in to four distinct zones; the snow-capped
mountains above 4500 m, the lower Himalayan ranges between 3500 m and 2000 m; the
sub — Himalayan Siwalik hills at around 700 m and the eastern Assam plain. The Halai river
basin is fan shaped and the catchment elevation varies from 4500 m to 720 m. In its initial
reaches, the river flows in the southern direction and then takes south western direction, till
it joins river Lohit near Chamukh village in the Anjaw district. The slope of the river is about
10.1 m/km. The catchment area up to the proposed diversion site is 267 sq km. The river
network is trellis type, and its tributaries are sub- parallel in nature which shows presence of
structural control and flows the geomorphological trends of the hills and mountains. In the
hilly terrain, the river has deep gorge along their courses. The total length of the river up to
the Barrage site is 36.7 km. The bed level of Halai River at proposed Barrage site of Halaipani

Hydroelectric Project is 873 m.
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WATER AVAILABILITY
Daily discharge data of Halaipani Nallah has been measured since December 1991 to
February 1992 and from January 1995 to February 2000 by H.C.D, Department of Hydro

Power Development, Arunachal Pradesh.

CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

The annual runoff at the project site in MCM (Million Cubic Meter) is provided in table 2.

Further, the probability/ dependability is calculated for the discharge year after arranging

them in descending order. Year 1998 is observed as 75% dependable year.

Table No - 2
Observed Series Descending Order
Annual P — Probability
Year RuRGH S Rank Year at Project ar
Project Site, e NACHA Exceedance
MCM !
1995 122.17 1 1997 730.90 16.67%
1996 706.00 2 1995 T22.X7 33.33%
1997 730.90 3 1996 706.00 50.00%
1998 588.94 4 1999 693.85 66.67%
1999 693.85 5 1998 588.94 83.33%

11| Page

The water availability studies were approved by HRED (formerly as AHEC), IIT Roorkee in

2010. The design discharge for power generation has been fixed at 21.75 cumecs which is

available for 50% of the time in an average year and 30% in 75% Dependable Year - 1998.
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CHAPTER -3
STUDY & METHODOLOGY

NEED FOR CATCHMENT AREA TREATMENT PLAN

The Catchment Area Treatment Plan has been prepared.

The details are: -

It is well-establishment fact that reservoirs formed by Barrages on rivers area will be subjected
to sedimentation. The process of sedimentation embodies the sequential processes of erosion,
entrainment, deposition and compaction of sediment. The study of erosion and sediment yield
from catchments is of utmost importance as the deposition of sediment in reservoir reduces its
capacity, and thus affected the water availability for the designated use. The eroded sediment
from catchment when deposited on streambeds and banks causes braiding of river reach. The
removal of top fertile soil form catchment adversely affects the agricultural production.

Thus, a well-designed Catchment Area Treatment (CAT) Plan is essential to ameliorate the
above-mentioned adverse process of soil erosion.

Soil erosion may be defined as the removal and transportation of soil. Water is the major agent
responsible for this erosion. In many locations, winds, glaciers, etc. also cause soil erosion. In a
hilly catchment area as in the present case erosion due to water is a common phenomenon and
the same has been studied as a part of the Catchment Area Treatment (CAT) Plan.

The Catchment Area Treatment (CAT) Plan highlights the management techniques to control
erosion in the catchment area of HALAIPANI Hydro - Electric project. The life span of a reservoir
is greatly reduced due to erosion in the catchment area. Adequate preventive measures are thus
needed for the treatment of catchment for its stabilization against future erosion. The directly
draining catchment area has been considered for treatment under the present project i.e.,
HALAIPANI hydro project.

Area draining into Barrage through different local nalas situated within the Impact area mainly
responsible for soil erosion. It disturbs the eco-logical balance by destroying the vegetated cover,
dislocating wild life and river data, removing precious topsoil, modification of stream morphology.

Consequently, natural vegetation is removed on either side of river bank.
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Soil gets disturbed and is easily removed during periods of heavy down pour, leading to
accelerated erosion of soil cover. This causes silt/sediment flow into streams below. Siltation of
stream beds reduces the capacity of stream channel and reservoir.

Major part of the catchment is not approachable and the human settlement is only in the lower
portion of the catchment. The upper area of the catchment is stable and the satellite images do
not show any degraded area or erosive action due to surface runoff. The lower portion of the
catchment clearly shows the degraded land along the hills and erosion along the river bank
Another important factor that adds to the sediment load, and which contributes to soil degradation
is grazing pressure. There are five villages in the catchment of the project area i.e., Hamatong,

Pitong, Khetong, Siet and Mangung.

Due to this pressure, the productivity of these pastures is also declining further. The lack of
proper vegetal cover is a factor to cause degradation and thereby results in severe run off/soil
erosion, and subsequently premature siltation of the reservoir. Thus, a well-designed Eco-
Restoration Plan of Impact Area i.e., Catchment Area Treatment Plan is essential to
ameliorate the above-mentioned adverse causes and process of soil erosion. The CAT Plan
involves understanding of the erosion characteristics of the terrain and suggesting remedial
measures to reduce the erosion rate. For this reason, the catchments of the directly draining
rivers, streams, tributaries, etc. are treated and the treatment plan has been included in the

project.

AlM & OBJECTIVE

The main aims of the catchment area treatment plan are

a. Short term: Containment

Control of erosion and checking degradation of land

b. Mid-term: Restoration

Sustained restoration of the land and its resources

c. Long-term: Improvement in bio-diversity

To put in place a diversity of plants this would lead to natural restoration and regeneration of

the eco system.

The objectives of the catchment area treatment plan may be listed as follows

- Conservation of the important natural resources like soil and water.
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Prevention of siltation in the reservoir and thus maintaining the design capacity, depth and
live storage capacity of the reservoir.

Economic up gradation of people in surrounding areas, as well as environmental
conservation through afforestation and reforestation activities.

Improvement in the density and the biodiversity of flora and fauna thus making the
ecosystem more stable and mature.

Supplementation of production of fodder and fuel to promote livestock development.
Increase in the soil moisture content and the groundwater table level, which will result into
the betterment of soil fertility and productivity.

Reduction in the risk associated with the crop production, by softening the severity of the
dry season by water conservation structures.

Land treatment for increased vegetation and forest tree density in the area, are also

envisaged.

METHODOLOGY
Rationale for phasing of the Catchment Area Treatment Plan:
The following procedure has been applied for phasing of the Catchment Area Treatment Plan.

1. The subject watershed has been divided as per forest and non-forest land. The treatments

vary as per the land classification as some treatments such as repairs to farm bunds can only
be carried out on private lands. In addition, the soil on forest lands is generally less disturbed

and prone to soil erosion than private lands.

. These areas have then been studied and their various physical characteristics examined.

The following factors have been considered for evaluation:

o Geology: the nature of the underlying rocks and soil determines the rate at which they
are eroded, and hence influences the sediment yield.

o Silt Traps: A tank or check dam within the catchment area influences the siltation yield
by acting as a silt trap / stilling basin. This drastically reduces the sediment yield as the
sediment from the catchment area of the structure is almost wholly absorbed by the
structure.

o Nature of land use: is a key factor in determining erodibility of the catchment. Cultivated
land is most susceptible to erosion followed by fallow and barren land. Land with dense
forest cover is least susceptible to erosion.

o Topography: The nature of the land including slope, drainage density is influential in

determining the rate of sedimentation.
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3. Based on our previous experience, it was determined that a period of ten years is sufficient
for implementation and maintenance & monitoring of treatment measures. It is very essential
that the maintenance and monitoring of the implanted work is done after the implementation

for proper and effective results. Thus, a period of 10 years is considered for the whole cycle.

The plantations shall be comprised of indigenous hardy species that do not need much of
attention. Maintenance shall be restricted to replacing any lost plants. The plants are expected

to be established after this maintenance period, and suitable species may be selected.

4. The implementation is proposed specifically in the lower sub-catchment area, the sub-
catchments which are covered by virgin forest need not be disturbed and must be kept in the
natural state as they are. Therefore, the proposal is for the area which shows the degradation

and where the human interventions are noticed.

5. PRIORITIZATION OF CATCHMENT AREA TREATMENT

1. The catchment area is comprised of 7 sub-watersheds. The catchment area treatments
been planned considering these sub-watersheds individually. However, in order to
complete the work within the stipulated period, work on each sub — watershed may be
carried out simultaneously. The sub-watersheds have been ranked in decreasing order
of their expected sediment yields; i.e., greater the siltation rate, higher the priority.

2. The sediment yield for each sub-watershed has been calculated using an empirical model
(Kumar, 1985, Rao & Mahabaleswara, 1990) using input parameters in terms of spatial
information of land use, vegetation cover, soils, slope, and drainage density, besides
runoff and rainfall intensity.

3. The model is as follows:

Vs = 1.067 X 10-6. p1.384 .A1.292 .Dd0.392.50.129.Fc2.51

Where,
Vs=  Sediment Yield
P= Annual precipitation, cm

A= Watershed Area, sq.km Dd = Drainage density, km/sq.km
Fc=  Vegetative Cover Factor S = Watershed Average Slope
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Fc=0.21F1+0.2F2 + 0.6F3 + 0.8F4 + F5

5
Where,
F1= Protected Forest Area F4 = Grass and Pasture Land
F2= Unclassified Forest Area F5 = Wasteland
F3= Cultivated Area

6. SEQUENCING OF TREATMENT ACTIVITIES WITHIN EACH PHASE

1.
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Within two sub-catchments i.e., W1 & Wy, the full spectrum of area, and drain-line, soil
conservation methods need to be applied. Here, the monsoon is a deciding factor when it
comes to the sequencing of works.

Area-based soil conservation activities, i.e., plantation, grassland development, etc need to
be done during the monsoons to allow the plants to become established. A nursery for plants
will have to be set up before this, provision for setting up of nursery is considered in
preparation of the financial layout. If the nursery is set up in January-February, the plants will
be well grown by the monsoons. Transplanting the plants to their permanent sites can be
carried out in the monsoon, when there shall be no requirement of irrigation.

Thus, the treatments involve excavation of soil. This may take the form of digging, uncovering
the soil beneath boulders, etc. This excavated soil is loose and especially vulnerable to
erosion by wind and water.

If excavation works are carried out in the pre-monsoon months, this loose soil will be exposed
to the full force of the monsoon showers before the soil has a chance to settle. Large-scale
erosion will then take place, which will prove detrimental to the project. Hence, these activities
should be carried out in the post-monsoon period, i.e., October to March.

As works in each area are to be completed within the phase period, they are to be
implemented almost simultaneously. In addition, sequencing of works within this period, i.e.,
before the onset of the monsoons will not affect the project.

Thus, it may be noted that the treatment activities proposed for W1 & W, sub-catchment has
been considered for phasing depending on the logistical concerns and the extend of the

degradation seen in these areas.
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o DELINEATION OF SUB WATERSHEDS
For giving practical shape to the systematic, scientific and rational approach of watersheds as
units of planning and development, a framework of watersheds is a pre-requisite. It is thus
essential to have not only a hierarchical system of delineating bigger hydrological units into
watersheds but a codification system also needs to be developed so that each watershed could
be identified as an individual entity without losing linkage with the bigger units i.e., catchment,

sub-catchment, etc., to which it belongs.

Soil and Land Use Survey of India (SLUSI) has Watershed Atlas of India under digital
environment using GIS and produced a Digital Watershed Atlas (DWA) where the delineation
and codification of watersheds in the country has been undertaken in GIS environment. The
delineation for DWS has been done in seven stages starting with Water Resource Regions and
their subsequent division and subdivisions into Basins, Catchments, Sub-catchments,
Watershed, Sub watershed and Micro-watersheds in decreasing size of the delineated
hydrologic unit.

In the present project the main catchment is sub divided in 7 watersheds. But, as discussed
earlier also that the major part of the catchment is inaccessible and comprises of virgin forest,

therefore the proposal is limited to the lower to sub-catchments where the 5 villages are there.

< LAND USE AND LAND COVER STUDIES OF DELINEATED CATCHMENT AREA
Land Use Land Cover map derived from Esri Land Cover Sentinel-2 10-Meter.
Existing artificial intelligence (Al) land classification models were enhanced by bringing together
amassive training dataset of billions of human-labelled image pixels. These models were applied
to the entire Sentinel-2 scene collection for each year from 2017 to 2021 - that's over 2,000,000
Earth observations from 6 spectral bands to produce the maps.
The output provides a 9-class map of the surface, including vegetation types, bare surface,
water, cropland and built areas.
Among the prominent classes observed was Snow Cover, Dense Forest and Mix - Jungle
together accounting for 98.77% of the entire catchment. Other classes include Built up area
covering 0.02 % while the River / Water body covering about 0.37 % of the area. The details are

provided in the table as well as a processed satellite image through Arc GIS software.
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The image of catchment showing Land Use and Land cover (LULC) classification
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Land Use and Land Cover (LULC) classes of the Catchment area
S. No. LULC Class Area (Sq.km) %
1 Snow Cover 35.1362 13.16%
2 Sparse Vegetation/ Vegetation 0.0037 0.00%
3 Dense Vegetation/ Forest 163.6569 61.29%
4 Agriculture/ Open Vegetation 0.0002 0.00%
5 Mix-Jungle 64.9369 24.32%
6 Barren Land 2.1975 0.82%
7 Cloud 0.0436 0.02%
8 River / water body 0.9987 0.37%
9 Built Up Area/Village 0.0401 0.02%

Total area 267.00 100.0%

From the above map and table is can be easily seen that the catchment area of the Halaipani
HEP is well covered by the forest cover. The top reaches within the catchment area are all
covered with snow. The catchment is a snow fed and thus do not require treatment work in the
higher and in the virgin forest area. Therefore, the treatment measures are proposed in the lower

and required area of the catchment.

Note:

In high hills, variability of site parameters such as topography, soils, land use, climate and rainfall
matters. Not all areas contribute equally to the erosion problem. Therefore, to address this issue,
latest and accurate data will be taken for the analysis i.e., the satellite data. This along with the
ground information was been taken into account for obtaining terrain characteristics. Geographic
Information System (GIS) will be used as a tool to obtain characteristics on catchment areas in

terms of location of barrage, areas of the submergence, and detailed land use categories.

A Digital Terrain Model (DTM) of the area will be prepared, and will be used to derive a slope

map. The slope will be further divided in various slope percentages.
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Methodology/ matrix for calculation of Composite Erosion Intensity Unit
Erosion Slope Land use/ Soil Weightage/  Intensity
Landcover depth DR Unit
Very Severe  Very very steep Open forest, Shallow 20/0.95
>50% scrub forest
Severe Steep to very Open forest, Moderately 18/0.90
steep 25-50% scrub, cultivation shallow
Moderate to  Strongly sloping Dense forest, Moderately  13-15/0.90
slight to moderately open forest, deep
steep 10-25% cultivation
Slight to Gently sloping Dense forest, Deep 11/0.85
Negligible to moderately sloping open forest
5-10%
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Slope map is prepared using the DEM raster downloaded from ISRO Bhuwan site, raster
Catosat-3R 30-Meter. The map describes the slope in percentage for the whole catchment. 0 -
18.787 degree slope is mainly in the river while the hill are sloped from mild to steep slope as
shown in the map. It could be concluded that the catchment of the Halai river is a high sloped

catchment with varying value.

o ESTIMATION OF SOIL LOSS
Soil loss can be estimated using Silt Yield Index (SYI) method. The application of SY| method
for prioritisation of sub water sheds in catchment area involves the evaluation of:
1. Geomorphic factors comprising slope and drainage characteristics; landforms and
physiography.
2. Surface covers factors governing the flow hydraulics.
3. Climatic factors comprising total precipitation, its frequency and intensity

4. Management factors.

a. Silt Yield Index:
(Ai x Wi) x 100

SYl= Aw

For catchment area development, three types of interventions are proposed in the project area.

These are as follows:

A) Drainage line treatment for soil Conservation.
B) Soil Conservation Activity for Area Treatment
C) Plantation and Afforestation — for increasing the soil cover

All works are to be completed in three phases for biological works and in two phases for
engineering works covering total 10 years of the catchment plan. The physical and financial
targets to be met in each of the two phases have been detailed in the estimate year wise. It takes

into account existing watershed activities in the catchment.
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& WATERSHEDS / DRAINAGE MAPS

All of the rivulets of Halai River watershed are mostly snow fed. During its initial course it
flows from north to south, then western direction before joining the Lohit River. The erosivity
of the streams are very less in the initial reaches as the streams are fed through melting of
ice. Further, through the satellite images of the catchment area only the lower area is prone
to the erosion and degradation, which are considered for the treatment work. The virgin
forest and the inaccessible area are not considered for the treatment measures considering

the logistics and also, not disturbing the natural and unaffected areas.

Halai river catchment for Halaipani HEP has been divided into 7 major watersheds. The image
showing 7 watersheds viz. W1, W2, W3, W4, W5, W6 & W7 are delineated on the map.

The details can be visualized from the digitized satellite map of drainages.

The sub-catchments W1 & W2 are taken for the treatment works. The presence of the people is
seen within this part of the catchment area only. There are 5 villages namely

S. No. Name of Village Population Households
i Hamatong 55 12
il Pitong 37 8
i, Khetong 23 4
iv. Siet 21 5
V. Mangung 92 14

Total Population of all the villages = 228

* Source - District Census Handbook Anjaw (Census of India 2011)
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Details of the Halaipani River Watershed Area
NAME Area in sq km Areainsqm area in Ha Percentages
W-1 48.08 48080000 4808 18.01
W-2 38.00 38000000 3800 14.23
W-3 51.99 51990000 5199 19.47
W-4 38.18 38180000 3818 14.30
W-5 17.04 17040000 1704 6.38
W-6 32.15 32150000 3215 12.04
W-7 41.53 41530000 4153 15.56
TOTAL 266.97 26697 100.00

As the detailed provided above of the 7 sub-water sheds identified with the details of the land
and its percentage in comparison to total area of the catchment. Sub-shed W - 3 has the highest
land cover and W - 5 has the least.

Large degraded patches of land are seen along the villages with in the catchment area of the
Halaipani HEP. The slope in these locations is steep to mild at some places. The local people
cut the jungles and do jhum farming in these areas. Therefore, it is proposed to cover these
degraded patches for afforestation with the consultation of the local people. The bamboo
plantation is proposed in an area of 4 hectare for villagers as the bamboo is very useful for the
local people in day-to-day life and will reduce the dependency of the local on the forest products.
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TREATMENT OF CATCHMENT AREA

Only Sub-Catchment W — 1 & W - 2 requires treatment work. While the other sub-delineated
catchments do not show any degraded land and are under good forest cover. Further, reaching
out to the higher elevation is not possible. Therefore, the treatment work is being limited to the
sub-catchment 1 & 2. The 5 villages in the catchment of the Halaipani HEP are in these sub-
catchments only.

Around 98.77% of the total catchment area is under Snow (13.16%), Forest (61.29%) and Mix —
Jungle (24.32%), thus only limited part of the catchment requires treatment work

% SITE PHOTOGRPHS
Regarding the total catchment area of the Halaipani HEP, it was noticed that 80% of the
catchment area is inaccessible. Also, there are five village Hamatong, Pitong, Khetong, Siet and
Mangung in the catchment area of the project, therefore only limited area of the catchment is
being used by the local peoples. Further about 95 to 97% of the catchment area of the project is
covered by dense forest and snow.
Following are the photographs showing the vegetative cover in the catchment area of the project.

Figure 5 - Showing the Vegetative Cover in the Catchment area
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Figure 6 — Another photograph Showing Forest

Figure 7 - View of Hill Slope along Power Channel
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Figure 8 — Another view of Forest in Catchment Area

The above photographs and the satellite images show that the area of the catchment is under
good forest cover and therefore, it is recommended that the restoration work to be done at the
area near to the village and at the specific sites where the treatment work is required to check

the soil erosion.
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For engineering measures following types of check dams are suggested.

A. BRUSHWOOD CHECKDAMS

The main advantage of brushwood check dams is that they are quick and easy to construct and
are inexpensive as they are constructed by using readily available materials at the site. In
brushwood check dams, small branches preferably of coppice able species are fixed in two
parallel rows across the gully or nala and packed with brushwood between the rows of these
vertical stakes. The vertical stakes are tied down with wires or fastened with sticks across the
top. The important consideration in erecting brushwood check dams is to pack the brushwood
as tightly as possible and to secure it firmly. This type of check dam is generally constructed over
small gullys or at the starting stretch of gullys. In all, 7 brushwood check dams/ vegetative spurs
would be constructed to check gully erosion, stream bank protection and slope stabilisation
works with an estimated budget of Rs. 0.525 lakhs.
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A View of Bushwood Check Dam

B. DRY RUBBLE STONE MASONRY (DRSM) CHECKDAMS

The site where DRSM check dams are to be constructed is cleared and the sides are sloped 1:1.
The bed of gully is excavated for foundation to a uniform depth of 0.45 m to 0.60 m and dry
stones are packed from that level. Over the foundation, DRSM super structure of check dam is
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check dam at the base should be approximately equal to maximum height and successive
courses are narrower so the section is roughly a trapezium. It is common to find upstream face
of check dams vertical with all slopes on the downstream face but while there is sound
engineering reason for this in case of large check dams but it is not of any consequence in small
gully control dams. In the centre of the dam portion sufficient waterway is allowed to discharge
the maximum run off. The dry stone work should go up to 0.30 m to 0.60 m in the stable portion
of the gully side to prevent end-cutting. Sufficient apron is provided to prevent scouring of the
structure. The thickness of the apron packing would be about 0.45 m and gully sides above the
apron have to be protected with packing to a height of at least 0.30 m above the anticipated
maximum water level to prevent side scour being formed by the falling water. The maximum
length of the check dam across the stream is estimated as 10 m. For gully control measures, 12
DRSM check dams would be constructed with an estimated budget of Rs. 19.80 lakhs.
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BIOLOGICAL MEASURES/PREVENTIVE MEASURES
The Biological Measures/Preventive Measures suggested are:
A. Afforestation
B. Assisted Natural Regeneration (ANR)
C. Non-Timber Forest Produce (NTFP) Regeneration
tis always better to undertake preventive measures than to mitigate the factors that ultimately
lead to soil erosion. Such preventive measures will indirectly help to conserve soil in the long
run, keeping in view the importance of integrating Eco restoration strategy with socio-economic
needs of the local community wherein both ecology and economics are developed. The

preventive measures that are suggested for the project area have been discussed below.

A. Afforestation

In the upland region like this project area, the trees and vegetation cover play an important role
in the conservation of soil and ecology. Afforestation programme would be taken up in such forest
areas that contain large patches of barren grassy slopes and are generally devoid of trees and
are honey-combed by cultivation. In critically degraded areas, plantation of locally useful, diverse
and indigenous plant species such as Alnusnepalensis, Albizia Oodaratissima, Castanea Sativa,
Cinnamomumpauciflorum, Quercus glauca, Schimawallichl, etc. would be undertaken.
Afforestation measures would be taken up under catchment area treatment plan.

The tree species that would be planted under this programme are: Alangium chinense,
Castaneasativ, Erythrina arborescus, Phykkanthusemblica, Pinus roxburghl, etc. The important
shrubs are Bambusa pallida, Coriarianepalensis and Zanthoxylumacanthopodium. The root
species Agaresisalana, Chrysopogongryllus, Cybopogonflexuosus, Pennisetum, purpureum,

Themedaarundinuca, etc.

B. Assisted Natural Regeneration in Existing Forest

In some of the forest areas, conditions are conducive to natural regeneration provided some sort
of assistance is provided. Such areas shall be taken up under this component. The areas shall
be closed to exclude biotic interference. Forest floor will be cleared of slash; debris and felling
refuse to afford a clean seedbed to the falling seed. At certain places some soil raking may also
have to be done to facilitate germination of seeds. Where natural regeneration is found deficient,
it will be supplemented by artificial planting. Patch sowing in suitable areas may also be done.
Bush cutting & cleaning operations are done depending on necessity. Up to 300 plant or patches

per hectare will be planted /sown to hasten the process of regeneration in the area uniforr
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C. Non-Timber Forest Produce (NTFP) Regeneration
Arunachal Pradesh Forest Division is rich in a variety of non-timber forest produce. However,
because of over-exploitation of NTFP in the past there has been depletion of this valuable
resource. Therefore, in order to augment natural stock of NTFP in the forests, it is proposed to
take up planting of NTFP and establishing nursery. It is proposed to establish bamboo in 4
hectare of land which will benefit the villagers lifelong.

A total outlay of Rs. 37.212 lakhs have been suggested to cover about 30 ha for establishing

including its maintenance.
It includes 18 hectares of land for afforestation, 8 hectares for ANS and 4 hectares for NTFP.

COST OF OTHER COMPONENTS OF CAT PLAN

Apart from the Forestry works and the drainage line treatment in the catchment area there are
other aspects of the CAT plan to be addressed and their cost to be included in the overall plan.
The eco-restoration works, livelihood support works, social mobilization, documentation and
publication, monitoring and evaluation are some of the integral ingredients which have to be
considered and included while formulating the CAT plans as per suggestions made from time to
time by the MOEF.

SOCIAL MEASURES

There is urgent need to reduce the dependency of local population on the forest and other natural
resources which are under severe pressure. The eco-restoration works and other activities
related to income generation are suggested and should be carried out through Community
Welfare Committees of local villages. These should include the following measures, which would

help in rejuvenating the ecosystems and in reducing the soil erosion in the region.

Distribution of solar cooker/ installation of solar lights
Water conservation and harvesting in the villages
Fencing of agricultural fields to kept cattle away
Improvement in agricultural and horticultural practices

Rural technology support programmes

NN RN N K

Awareness programmes for conservation of wildlife and natural resources “VAN
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v" Promotion of income generating schemes like ecotourism
A sum of 18.02 lacs is considered for this head. There are only three villages in the catchment
area of the Halaipani HEP. This amount shall be used for construction of water tank, distribution
of solar cookers, fencing of the agricultural field to kept the cattle away from grazing and other
requirement of the local as decided by the committee of the local villagers. Proper monitoring

and evaluation will be done by the developer/ forest department of the proposed work.

ESTABLISHMENT WORKS RELATED TO AREA DEVELOPMENT

There is urgent need to reduce the dependency of local population on the forest and other natural
resources which are under severe pressure. The establishment works related to area
development is suggested and should be carried out through Community Welfare Committees
(CWC) of local villages in catchment area of Halaipani HEP. This should include the following
measures, which would help in rejuvenating the ecosystems and in reducing the soil erosion in
the region.

1. Establishment of a committee for plantation

2. Avenue plantation using fuel wood trees with suitable fencing in the villages

3. Technical and financial support for using alternate energy sources such as non-conventional
energy (solar heating) to reduce pressure on the forest (tree cutting) for fuel wood

4. Maintenance of hygiene in the villages

5. Establishment of Training, Awareness programmes, etc. for water conservation and harvesting
in the villages, Soil conservation measures in village areas, Improvement in agricultural and
horticultural practices, etc.

6. Establishing a rural technology support programme

7. Awareness programmes for conservation of wildlife and natural resources

ADMINISTRATIVE SET UP

The catchment area treatment (CAT) project involves intensive and highly technical operations,
which require the expertise of technical personnel. It is, therefore, recommended that the existing
forest staff of Arunachal Pradesh Forest Division in the area will look after all the works to be
carried out under the CAT plan including plantation and maintenance as all the areas to be

covered under CAT plan fall under forest divisions.
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o FOREST INFRASTRUCTURE DEVELOPMENT
The works of the catchment area treatment plan will be executed by the Forest Department,
Government of Arunachal Pradesh. These works will be an added responsibility for the Forest
Department that may not have adequate facilities and infrastructure to execute the work as
suggested in the plan. Provision has, therefore, been made in the CAT plan to develop the
infrastructure of Forest Department in the region and accordingly a budget of Rs. 15 lakh is
proposed for this purpose.

Budget for Development of State Forest Department Infrastructure

Amount in Lacs

Components Establishment Amount (In Lacs)
Nursery Area and Quarter near 15.00 15.00
project site

Total 15.00

» MICRO-PLANNING
An estimated cost of Rs. 2.12 lakhs have been proposed for micro-planning. This will be done

in accordance with the forest department.

o MONITORING AND EVALUATION

Monitoring and evaluation will be developed as in-built part of the project management. Thus, a
process of self-evaluation at specified intervals of time will ensure the field worthiness and
efficacy of the CAT plan.

Annual work plan for each sub-watershed would be prepared well in advance specifying physical
and financial targets, sites, locations and beneficiaries of each component of the project activity.
Month-wise work scheme of various items of each component for the financial year would also
be prepared in advance and its timely implementation would be ensured. Monthly progress report
on all activities would be submitted by the Range Officers to Divisional Forest Officer for its
subsequent submission to the project authorities and Ministry of Environment & Forests,
Government of India. The monitoring committee appointed for this purpose would also monitor
on a regular basis the quality and quantity of works carried out in the area.

A sum of Rs. 6.55 lakhs have been provided for monitoring and evaluation for 5-year period.
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CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

o INSTITUTIONAL MECHANISM

1) Role of Project Proponent

The forest department would implement the Catchment Area Treatment plan. A joint inspection
group would be formalized which would include officers from State Forest Department and
Official from the Environment Cell of the project proponent. The management will have liaison
with the forest officials as far as the financial disbursement would evolve employment
opportunities. Thus, people’s participation should be encouraged and would involve mobilization
of manpower for such activities. Experts and professionals competent enough in operating the

plan need to be consulted from time to time.

2) CAT Implementation

Environmental Officer or Manager (Environment) of project proponent would coordinate with the
forest department for the implementation of the proposed Plan. The Environment Officer would
evaluate/monitor financial aspects at Site Office. The modalities of financial disbursement every
quarter in a year need to be taken care of. The implementing agency shall submit completion
certificate in the light of guidelines fixed by CAMPA. The implementation of CAT Plan should
have enough flexibility and should be subject to changes as per requirements and periodic gains.
A monitoring committee as per the MOEF guidelines should be instituted for the project for

administrative guidance and smooth realization of targets.

3) Period and schedule of implementation

The execution of CAT plan for Halaipani H.E. Project area would require extensive efforts on the
part of executing agencies. Keeping in view the local topography and climate, it is being
estimated that the entire treatable area would require at least 10 years for creation and for
maintenance/ monitoring completing. However, CAT plan has been prepared for 10 years. All
these works would have to start with the preconstruction activities especially the studies in
respect of micro-planning for each sub-watershed, which would require further detailed
investigations. The table gives the year-wise physical details of various engineering and

biological treatment measures to be undertaken.
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CATCHMENT AREA TREATMENT PLAN

HALAIPANI HEP
Physical and Financial Layout plan of Catchment Area Treatment For HALAIPANI HEP
Annual Work Programme For implementation of Catchment Area Treatment Plan for construction of 16 MW Halaipani HEP
Name of the Project: 16 MW Halaipani
Location: -Halaipani Under Anjaw District Financial Rs. In lakh
z'o S m‘i"ts'ca' I Year Il Year 111 Year IV Year VYear VI Year Vil Year VIl Year IX Year X Year Total
Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin Phy Fin
1 2 3 4 5 6 7 8 9 10 A1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
A Biological Measure
Afforestation
1.1 | Advance Works Ha 18 4.03 18 4.027
1.2 | Creation 18 8.17 18 8.174
1.3 | Maintenance 18 3.47 18 3.47 18 2.380 18 2.380 18 | 2.380 18 | 0.860 18 0.860 18 | 0.860 18 16.67
Sub Total 4.03 8.17 3.47 3.47 2.380 2.380 2.380 0.860 0.860 0.860 28.87
Aided Natural
2 Regeneration Ha
2.1 | Advance Works Ha 8 0.574 0.5736
2.2 | Creation Works 8 0.941 0.9408
Maintenance works
2.3 | =4 weeding 8 0.715 8 0.715 8 0.516 8 0.516 8 0.206 8 0.206 8 2.87408
Sub Total 0.574 0.941 0.715 0.715 0.516 0.516 0.206 0.206 4.388
3 | Plantation of NTFP
Species
Ha 4
a) Bamboo
plantation
3.1 | Advance works 4 0.059 4 0.0588
3.2 | Creation Works 4 1.808 4 1.808
3.3 | Maintenance 4 0.662 4 0.662 4 0.382 4 0.382 4 2.087
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CATCHMENT AREA TREATMENT PLAN

HALAIPANI HEP
Sub Total 0.059 1.808 0.662 0.662 0.382 0.382 3.954
TOTALOF-A 37.212
Engineering
B M <
Brush wood check 7
i dams 7 Nos. Nos. 0.525 0.525
12
i DRSM 12 Nos. Nos. 19.80 19.8
i | Contour Bunding 1200Rm | 1200 | 9.00 9
iv
Maintenance Works
@ 5% for 2 years 1.466 1.466 2.933
Sub total 29.325 1.466 1.466 32.258
Sub Total of B 32.2575
C Social Measure
i Public Benefits 1Time 15 1Time 15
i | Entry Point Activity 1 2.01 1 2,01
iii Awareness
Programme 1Year 1.01 2yrs | 1.01 2Years 2.02
Sub Total 18.02 1.01 19.03
Total of -C 19.03
Administrative
D Setup
a) Cost of Woki 1st
i Toki set 1 set year 25
Total of -D 2.5
E Forest Infra
Structure
Development
i Nursery Area & 1st
Quarter for 1 no. Year | 15
Department 15
Total of -E 35
F | Monitoring - 5 years
2nd 3rd 4th Sth 5
i Site inspection 1st yr 2.01 yr 1.51 yr 1.01 yr 1.01 yr 1.01 % Years 6.55
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CATCHMENT AREA TREATMENT PLAN

HALAIPANI HEP
Total of-F 6.55
per 4th Sth 6th 7th 8th 9th 10th 10
G Contingency @ 5% year istyr | 0.530 | 2™yr | 0.530 | 3dyr 0.530 yr 0.530 yr 0.530 yr 0.530 yr 0.530 yr 0.530 yr 0.530 yr 0.530 | Years 5.300
i Micro planing-2% 1 1st yr 2.120 2.120
Total of -G 7.420
Grand Total 119.970

Total Cost = One Crore Nineteen Lacs and Ninety Seven Thousand Only.

Divisional Forest O

1 cer
Anjaw Forest Division

Hawai
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CATCHMENT AREA TREATMENT PLAN
HALAIPANI HEP

4) Project Monitoring and Reporting Procedures

Meetings would be held every Fourth months to resolve logistic problems in plan implementation.
A Joint committee would be formed with the Environment Cell of project proponent and State
Forest Department team members to ensure the implementation and monitoring of the CAT
works and review the progress from time to time. Quarterly progress reports and completion
certificates would be submitted to project proponent, for evaluation and disbursement of finance.
In addition, the work done should be published through public awareness campaigns. Visual and
print media need to be used to embark on maximum benefit by direct and indirect beneficiaries.
Such efforts would resolve conflicts which otherwise are potential sources for project gestation.
Implementation of CAT plan is considered/ designed for 10 years covering the implementation
and monitoring of all the activities proposed for the treatment of the Catchment area of the
Halaipani HEP.

& COST ESTIMATE OF CAT PLAN
The total estimated cost of catchment area treatment plan to be spent over a period of 10 years
Rs. 116.44 lakhs (including actual work period and monitoring after execution of the proposed
CAT plan).

Divisional Forest Officer
Anjaw Forest Division®
Hawai
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CATCHMENT AREA TREATMENT PLAN

HALAIPANI HEP
Coordinates (UTM) of DRSM/ BUSH Check Dams
S. No. Latitude Longitude
BUSH Check Dam List
1 27°59'28.61"N 96°43'46.91"E
2 27°59'28.95"N 96°43'48.32" E
3 27°59'28.29"N 96° 43' 55.06" E
4 27°59'52.23"N 96°44'45.84" E
5 28°00'21.50"N 96° 45' 10.66" E
6 28°00'06.47"N 96°45'41.09" E
7 28°00'03.57"N 96° 45' 47.89" E
DRSM Check Dam List
1 27°59'12.26" N 96°43' 39.23"E
2 27°59'13.82"N 96°43' 52.88" E
3 27°59'47.35"N 96°44'42.36" E
4 28000 12.83"N 96°44' 35.09" E
5 28000' 19.24"N 96°45'19.90" E
6 28000 37.77"N 96°45' 14.58" E
7 27°59'45.54" N 96°45' 18.62" E
8 28°00' 11.45" N 96°45' 35.32"E
9 28°00'31.85"N 96°45'45.81"E
10 28°00'27.96" N 96°45' 58.48" E
1 28°01'41.32"N 96°45'48.80" E
12 28°01'45.66" N 96°46' 28.40" E
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