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PRI'FACE

he small hydro-Electric Scheme Tankul (12.0 MW is proposed 1o ke constructed on
runall the river scheme for power generation on Simkhola Gad, a ‘ributarv of river Kali. The
Simkhola Gad joins the Kali river near Maneti village. ULV.N Ltd. Was selected for execution of
12.0 MW, Tankul Hydro-power Project Tehsil Dharchula district Pithoragarh, Uttarakhard.

The proposed Ilyvdro Electric power Prajects in respect of which land trancfer proposal for
forest land diversion case is to be made in 10,236 ha, of which Pichoragart Distriet of Uttacakhand
State and conversion of 10,236 ha. of land comprising, Civil Soyam- 9.397 ha., Van Panchayat
(Nil}, R.T. (Nil), Private land 0.839 ha. required for corstriction of different comporenls of
project.

The prime objective of this CAT plaa is the ceo-restoration of the project area and
participetion of the local people for their livelihood support systemy. Efforts have been made 1o
Lncorporate all the key factors which are important part of mocern system of catchment and impact
areq treatment plan.

The main aim of CAT plan is to contro! the quantity of silt in the Calchment area along with
soil water conservation and eco-restoration so that ta cencept of construction of small hyvdro power
project can be realized. The main aim of CAT plan is 1o control the quantity of silt in the Cawchment
ared along with soil water conservat.on and cee-restoration so that 1o concept of coastruction of
small hydre power project can be realizcd.

The stdy area spreads over 2 SWS and 6 MWS Mamely Nandarma MWS and Suwa MWS
of Dhauli Nadi SWS, 3 MWS, 4 MWS, Hunti Gad MWS,and Sirkha MW of Kutti SWS. These
sub watershed and micre watersheds Falls within 10 km ared. Oul of above, his project are covess
only 3MWS sprecad over 3 villages only namely Bung Bung, Tankul and Hamlet Mangti of village
Pane a

Lhe catchment area is locacted 10 km radius consists of 17 reveniue villages. Proposed
HEP Pruject azea hzs only 03 revenue villages. The Catchment area falle entirely under I'ithorazarh
Forest Division. The total Catchment area is 27204 ha. comprises 17295 ha.(64%) of foresis
1671ha. (6%) of agriculture land and the res: 2804 ha. (16%:) is blank, riverked area 4288 ha.
(10% ). snow arca 1009 ha. (4%4) and rocky aren 137 ha. (0%).

As the CAT works will be taken in only 3 MWS village Bung Bung, Tankul and Hamlet
Mangti of village Pangla. The total warkable ares in these 5 MWS is 3049.25 ha. aad total non
workable zrea 2193.75 ha, The actulal wotal HEP Catchment drea is 5243 ha. comprises 3403
ha.{65%) of forests 176 ha. (3%) of agriculture land and the rest 16062 ha. (32%) is blank. river
bed area 0 ha. (0%), snow arca 0 ha. (0%) and rocky arca 0 ha. ( %% )

The project period is 7 vears. The total project cost as on Govt. aporoval letter N,
ASARLIVNLICS/O7/BM-78 do. 21.04.2016 is | |842.76 Lakhs as on approved date, The total CAT
Plan cost is Rs. 236.94 lakhs, As per guideline P.0O/S0/13-2 (2) dated Dehradun 02 August, 2014
the CAT plan cost @ 2% of 1otal project cost is 236.94 Laklis but the “otul project cost is beurd to
escalate in 3 years, kence the CAT plan cost will be revise as per MolT between T1A & Pithoragarh
Forest Division under taking from Uttarakhand is annexed in the document.

The Tankul smeall hvdroe cotrie power project (12 Mewewalt) is proposed for Construetion
of Diversion weir on perennial Simkhola gad, tributery of Kali river, rear Village Sungbung. The
water diverted through on Power Channel ¢ pipe and Surge tank arc located close to village Tankul.

11



CAT Plan Tankul Small Hydro- Electric Project

hence the name of the project. The proposed power station is localed at l'ek Mangti, near the
village Pangla, on the right sank of river Kali, lehsil Dharchula, dist-ict Pithoragarh. Utirakhand.
The proposed Power station is located Tok Mangii near village Pangla on the right bauk ol river
Kali at an elevation of 1525 m asl The proposed diversion weir site is lpcared near the village
Bungbung at an altitude of 2200 m asl. 'I'hus the project harmesses a head of approximately 671.6
mt. The water conductlor system consist of on intake chamber, power ducl, desilting tank seitling
tank, power pipe (35C0mt. Long) surge tank. penstock pipe (8). The power plant comprizes of four
(U4} nos Pelton turbines coupled to 2000 KW synchronous generators with associated protection
and control equipments. The discharge through the turhines flows into the tail race channel, finally
discharging inw the river Kali over its knowr: highest flood level of 1521 mt. above mea sea level
im asly,

The CAT plan primarily aims at overall improveme: of the whole ecology of the hydro

clectric power project region so that the its life can be enhanced considerably. Tt would provide
benelits of implementation of proposed biological and engzeniring measures and shall help in
maintaining the overall health of ecosysiem.
Upstream of Tankul power project site N 30°01'47.36" E 80°42'21.534" and it bas been el ly
agreed that the villages lving down stream upio N 30°G1'58" E 00°42'32" be also brought withia the
CAT Plan Scope [or uplifting the livelihood stardard of these people. so that their dependence on
forest resources can be redeemed. So the inclusion of downsiream villapes wathin CAT Plan
perview will certainly ensure their active participation for blodiversity conservation issues under
main project. The altitudinal variation of the projest area lies between 4620 m asl at Waziking Ki
Dhar on the eastern fringe to 1325 m amsl. The highest peak on the Western border or the
calchment has an elevation of 4310 m amsl. It comorisas of 2 sub watersheds and 6 micro
wilersheds within 10 km radius of HEP Dweir site only one 3 MWS falls in the project aree.
Corsiniction of hydroglsctric power project involves large scale dissurbances in geological end
enviretmental conditions of the area around the project. These disturbances need lo be addressed
and carzd of by treating the area for soil, water and moisture conservation techniques. A sizable
sepulation is hound to be affecled direcily or indirectly, so there is an urgent need to Irea: the
catchment and impact area of the hydro power project it order to stabilize the cco-ra gile seasitive
zorne,

Iherefere, the prime ard important envirenmental consideration of this eco-sensitive
catchment and impact area as well as concern of local residents for eco-restoration of the catchment
and impact area required (o be implemented on perspective basis so that the proposed components
conld mateh with ground level ecological and environmental needs of the eren. Based on (he
grounds ol the consultations and deliberations st various levels with public rapresentatives, District
Administration. Geologist. Scientists and experts from various repured institutes, this plan has been
formulated and suggested various treatmant measures.

The CAT plan highlights the provisions for afforestation, pasture development, fire
protection and SMIC woarks as main forestry activities while the construction and maintznance of
huts/stores, maintenance of old staff quartersiminor civil works, community wtility activities such as
mamtenance of village footl paths/bridle paths/drirk:ing water facilitizs, Construction and renovation
of village water tanks and minor irrigation distribution channels, use of Biogas & LPG, lechnology
transler have been preferred while finalizing the proposals.

12
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A small area of agriculture land of stake holders is lying either utilized or underutilized in
the project arca. So, in order to check soil erosion and to control decreasing pattern of land
holdings. the special provisions for treating the stake holder’s land through vepetative and SMC
works have been provided. Furthenmore, efforts have been made to invelve local community
extensively in plan preparation, implementation. evaluation & monitoring & auditing,

The data showing the demographic profile reflects the socio-economie backwardness of the
area that is why the area has officially been declared as Backward Area. Keeping this theme of
backwardness in mind the livelihood support activities have been planned.

As the area is fragile and prone to erosion so the SMC works have been incerporated.

3 x 4 MW Tankul SHP is run of the river project on Simkhola Gad a tributary of river Kali.
In run of the river projects no storage of water is done, only discharge is diverted. As the project is
small hydro project the eivil structures to be constructed mre of smaller size. T hus, no ccolegical
damage is done to the surrounding zreas. Further. during construction all necessary measures shall
be wken like scientific cutting of slopes. construction ol breast & relaining walls to avoid any
demage to the environment and work shall be carried out as per the gundelines lzid down by the
forest department and periodic monitoring by concernce Range Officer during the construction
nhase.

(SR activilies shall be co-related with the activities listed in the 'SR pulicy and UJVNL 1o
avoid duplicities of the works/activities,

I'he sincere thanks are due to the various institutions such as FRI, KSI, IGNFA, Wl &
UTtarakhand Watershed Management Directorate for their kind support and
from time fo time. The heartfel: gratitude is acknowledged to PCCF (Pr fects).
ollice and CCF { Kumaon).

Hope, this plan will serve its purpose from all aspects. /

rendered by them
lttarakhand, Nodal
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CATCHMENT AREA TREATMENT PLAN (CAT PLAN) FOR TANKUL
HYDRO POWER PROJECT

PROJECT AT A GLAMNCE

'Ef' PARTICULARS
No
i About The SHP
1 Mame of SHP TANKUL SMALTL HYDRO POWER PROJECT
2 Developing Apency ULV N L.
3 CGeneration Capacity | 12.0 MW,
| 4 Type ol SHP ~ Run of the River
_ . [ 184276 1.akhs asgon Govi approval letter Mp-
| 2 Tars] SHECo  AEUIVNLICSCHBM-T8 du 21042016 (Puze No~1 14
’ Near villaze Bungbung  Diversion weir sile
f Location Near villzpe Tankul (Power channel! Pipe) Suroe Tank.
| Mear village Pangla (Tok Mangti) Power House Site
6.1 Stalc | ttarakhand
6.2 District Pithoragarh -
6.3 Tehsil Dharchula -
: _— Village Bungbung, Village Tankul. Village Pangla
_(3.4- Gram Panchavat (Tolk Mang) o |
b
. f'\prug.ul.u_& Pithoragarh-Dharchula (%6 km.) and Dharchula 1o Mangti
1.3 accessibility o
: {40 km.)
project .
Diversion weir- N 30°01'58.379" I 80"42'24.55"
: s N 30°01'58.541" E 8042'24.2(0"
66 | Longitude-latiade | b oo bonses  N29°5942.569" E 80°4247.52.301"
6.7 Altitude 1.525m Power House site- 2,200 M Diversion weir site
MName of the
6.8 Cad/River! Simkhola gad. wributary of River Kali
: Hydrological unil =
7 ] 01.,:1: _tﬂéef?t — Proicct aree 10.236 ha. Civil forest land- 9.397 ha.
S Private land-  0.839 ha.
diversion (ha) |
Ahour Catchment
| 8 Mame of Catchment Simkhcla Gad, tributary of Kali River
MName (5) of . e
4 Watcrsheds l\_ﬂh TLiver
10 Mamis (5 0F Sub Kulli SWS & Dhauli SWS
Watersheds (02) % bl
B S | Nandarma Nadi MWS 2. Suwa MWS 3. 3 MWS. 4.4
[ ,ﬁj?‘:“ﬁ _[I“:J‘ By i VWS 5. Jiunti Gad MWS 6. Sirkha Gad MWS,
iatoa (anly One 3 MWS Falls in project ares).
2 (r::ngra;_‘llncul aren 4343 ha
ol the catchment
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Mames of Drain
Lines(03)
Socio-cconomics of
affected areas
Mame of villages,
Panchavats involved

Suwagad. Sirkhagad and Juntigad

Grram Bungbung, Gram Tankul, Gram Pangla (Mangti)

Bungbung, Tankul. Pangla (Mangti)

Populaticn

Total- 1789. Bungbung- 316 (H.H.-110)
Tankul- 332 [H.H.-63)
Pangla (Mangti)-941 (H.H.-173)

Production system

Major Crops

Animal husbandry

Wheat. Paddy. Maize. Mandua. Jou. Rajma. Millcts

Mumber of families
imvalved in animal
hushandry

346 families

Livestock

SUOH (Barfilo. 4, Cowfnllosks 1290 Gons- 961 Sheep-672, HomseSulz- 48]

About
Implementation
Agency (s)

MName of the Modal
Chivision involved

Pithoragarh Forest Division, Pithoragarh

Mame ol Modal
Forest Circle

North Kumaon Cirele, Almora

About the
Catchment Arca
Treatment Plan

Affected area due Lo
SHP

Simkhola nala (Diagram Anrexvre Fig 118 L Page Moo 149, 20

Uotal treatable
under CAT Plan
(ha.)

304925 ha, fAricullane- 467 b BT - &34 he Onber pran R 1380525 G
Reservest hlank 11l Other han Reservad blank- 833 25 qa)
I";]\l:_l.: oo, A7, 49,58

Reserve Forest Arca
under CAT Plan
(ha.}

Civil Forest /Soyam
under CA T Plan
(ha.)

=2
Lh

Arable area under
CAT Plan

26

Drain Line
Ireatment under
CAT Plan

886 ha. P S 49
3405 ha. Page No 49
23519 ha. Fage Mo 49

174.7 lim = 262,03 ha.

Proposed Drain line Treatment Under CAT Plan
Prioposed Drain Ling length = 30 km

Proposed Dirain Line aren — 73 ha s b 7

L]



Mo-workable arca

CAT Plan Yankul Small Hydro- Electric Project

2193.75 ha. (Total Catchmen: area — Total treatasle area)
5245 - 304925 - 210375 ho

Mil

18,749 ha Annexure-

236.94 Lakh 2% ol praject cost 05 oo lomer ko= I3RS 0 SO7BM-T8
L 242000 sehpeet forevizon (Page Mos11)

. Forestry inputs will enhance the availability of minor
timber. fodder and fire wood supporting the forest based
daily requirements local community.

i, Yearly measurcments of siltaticn

il Inereased awareness among community.

iv.  Gradual increase in area under vegetation and forest
COVEr.

v.  Cnhancement in community participation

vi.  Decrease in soil lass throwga soil conservation
activilics.

vii.  Decrease in land sliding, subsidence. gullies. forest fire,

Enhancement in the livelihood opportunities to community.

Enhancement of agriculture and horticulture activities in the
project ared.

27 {(Snow, Lake,
riverbed. reck ele.)
28 Snow line elevation
(mts)
Area tor
29 compansatory
: AdTorestation with
details
Total Project Cost
Al tor Catchment Arca
Treatment
Proposed activitics
3l and expected
= oulcomes
MNE M ForestrySoil
31,1 & Moisture
conservation
3l1.2 Livelihood
3.3 Production Syslem
il4 Micro-enterprises
List of quantifiable
12 performanrce
indicatars

i, Decrease in siltation — chemical lab testing at periodic
proposal

i, Studying the vegeration map for cvery vear. Finding

out the rise or decrease density of vegetation,

iit.  Soil and meisture study Report submitied at Page No-1 29

iv.  Rejuvenation of dying and drying water bodies

v.  Rise or decrease in milk production

vi.  Rise or decrease in number of catile population

vii. Enhezncemert in livelihcod opportunities.

vili, Increase in availability of sclar/alternate encroy

devices.

. Study & identification of slip sensible and crosion

prone places

x.  Decrease man-animal conflicts

si. Inerease in water discharge of the various springs. sub-

streams of the MWS

[
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Lad
LN}

Proposed Physical and
Financial provisions
under Reserve Forest
and civil areas

DNeseribed in Chapter-3

34

Selection of catchimer

arca  Considering ¢
project area of 10km
radius for area sclecti

Considering a Project area of 10 Km radius for area selcction.

T



CAT Plan Tankul Small Hydro- Electric Project

LOCATION MAP OF ALL POWER HOUSES OF SHP SITUA TED IN DISTRICT

PITHORAGARH
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CATCHMENT AREA MAP OF TANKUL SMALL HYDRO ELECTRIC
PROJECT (12 MW), DHARCHULA DISTRCT PITHORAGARH (UTTARAKHAND)
0037675 15 225 3 1
O E—— — ; @
Hfr"dll.l'ﬂ"f_ w*-ul-mrr-. Hll’iﬁTl?‘F
z WS - Kall |
£ SHS - Kuii =
. MWs.-3 |5
.7 =
oA 5
= ES
= =
'[I'ivc_l:';-ipn Weir
1.
Drainage Order
—
|
F | m—y Zz
ES- — -%
& . Z
Legt—md :
@ Uwversion wair
- Fower House
=—— MWS Bouncary
===m 5\V5 Boundary
= ViS Boundary
Dlesier Sovree: Forest Depaviman; Lok Dhediring
SATE JH:FJ:IJ{I"I{ KPA5TPE

Fig-11
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MAP OF PROPOSED WORK IN SELECTED PROJECT AREA OF TANKUL

SMALL HYDRO ELECTRIC PROJECT (12 MW) ., DHARCHULA ‘@r
DISTRCT PITHORAGARH [IETTAR.'\KHJ\N‘D] ¥
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0 05 1 2
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CAT Plan Tanhal Small Hydro- Electric Project
Chapter-1
INTRODUCTHON:-
1.1 TANKUL IIYDRO-ELECTRIC POWER PROJECT: AN OVERVIEW

LLLY.N. Ltd. was selected for exccution of 12.00 MW Tankul Hydro Power Project. The
Tankul small hydrocleetric power project (12 Megawalt} is proposed for Construeting of Diversion
welr on perennial Simkhola gad, tributary of river kali. Near Village Bunghung. The Water diverted
through on Power Channel / pipe and Surge tank are located close o village Tankul. hence the
name of the project. The proposed power station is located Tok Mangti. near the village Pangla, on
the right bank of river Kali. teqsil Dharchula, distriet Pithoragarh, Uttrakhand. ULV N, Lid. was
selected for execution of 12.00 MW Tankul Hydro Power Project implementation agreement sivned
with State Government Uttarakhand vide letter No.- 338 /UJVNL/CS/O7T/BM-78  Dated -
21-(4-201 6.

The wial Bufter zone area 10 Kim redius of proposed Tankul small Hydro-clectric Power
Project is around 27204 ha, whick separates over | WS and 6 MWS namely Narndarma Nadi MWS.
Suwa MWS. 3 MWS, 4 MWS, Jiunti Gad MWS, Sirkha MWS, Project are covers only 3 MWS
soredad over 3 villages only namely Buag Bung. Tankul and Hamlet Mangti of village Pangla The
actul totel Catchment area is 5243 ha.

‘The praject area is close to the Musk deer Sancturary and surounded by it frem three sides. The
arcal distance of diversion weir site is | km from power house site and 2 km respectively from the
necrer point of Musk deer Sanctuary. .

DETAIL OF SIMKHOLAGAD CATCHMENT

Table: 1.1

SL.No. CATCHMENT | WS NAME SWS  MWS
I Kali Fali Dhauli MNandarma Madi
2 Kali ~ Kali Dhauli Suwa
- 3 Kali Kali Kt 3
4 Kali | lali Kutti g |
5 Kali & kali Kutti Jiuntigad .
6 Kali Kali ~ Kulti Sirkha

LIST OF MWS OF 3 AND KALI WATERSHED IN PROJECT AREA

Table 1.2
Sl.No. | CATCHMENT WS ; SWS | MWS |
I i Kali Kali K atti | 3 l
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1L.1.1 LOCATION & APPROACH:

The Tanku: small hydroclectric power project (12 Megawall) is proposed for Constructing
of Diversion weir on perennial Simkhola gad.tributary river Kali. Near Village Bunghung. The
Water diverted through on Power Channel / pipe and Surge tenk are located close to village Tankul,
hence the name of the project. The proposed pewer station is located Tok Mangti, near the village
Pungla. un the right bank of river Kali, tehsil Dharchula. district Pithoragarh. Uttrakhand. The
propoesed Power station is located Tok Mangti near village Pangla on the right bank of river Kali at
an clevation of 1525 masl. The proposed diversion weir site is located near the village Bungbung at
an altitude of 2200 masl. Thus, the Project harnesses a head of approximately 671.6 mts. The water
conductor system consists of on intake chamber, power duct, desilting tank. power pipe (3500 mis
long). surge tank, penistock pipe (s). The pewer plant comprises of four (04) numbers of pelton
turbines coupled to 3000 K.w. syachroncus generators with associated protection and control
equipments. The discharge through the turbines [lows into the tail race channel finally discharging
inta the river Kali over its known highest flood level of 1321 mis above mean sea level (msl).

The project sile is accessible from Tankpur {nearest rail head on meter gzuge) via
Pithoragarh-Dharchula-Tawaghzat on the Mational High Way NH-125, the road distance being about
273 kms. The distance of Pithoraparh from nearest rail head on broad gauge station. Haldwani. is
210 kms. From Haldwani to the power station sile. the distance is approximately 343 kms. The
distarce of the power station is 2 Kms [rom the I'TBP connecting priority road. Thus it is proposed
1o construct 4 kms of project road for transport of construction materials [rom the nearest available
road head.

I'he geographical coordinates of the scheme are:
Diversion weir- _
N 30'01'48.579" F 80°4224.55"
N 30"01'58.541" E 80°4224.210"

Power house- _
N 29"50'42.569" E 80"42'47.52.301"

I'he elevation of the above power station are as helow:

Pond level of diversion weir (trench weir) S EL2202.00 m msl
Steady State level in the surge tank : E12192.82 m msl
Static level in the surge tank :E12198.71 m msl
Highest flood level in the river near s El1321.00 m msl
Power house site (on Kali River)

Bottom level of Power Station raft t Bl 132500 m msl
Centre line of the Runner at PH CEN1330.4 m msl

bl
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1.2 NEED FOR CATCHMENT PLAN:

[t is a well establishment fact that reservoirs formed by Dams on rivers are subjected o
sedimentation. The process of sedimemation embodies the segquential process ol erosion,
entrainment. transportation. deposition and compaction of sediment.

The study of erosion and sediment vield from Catchments is of utmoest importance as the
deposition of sediments in reservoir reduces its capacity. and thus affecting the water availability
[or the designeted use. The eroded sediment from Catchment when deposited on streambeds and
banks causes breading of river reach. The removzl of top fertile soil from Catchment adversely
affects the agriculture production. Thus z well designed Caichment area treatment Plan (CAT) is
essential to ameliorate the above mentioned adverse process of soil erosion. The Calchment area
treatment Plan {CAT Plan) of any Catchment involves understunding of the erosion characteristics
o7 the terrain and sugpesting remedial measures to reduce the crosion rete,

Keeping this in mind the Cal Plan of Tankul Small HEP for Rs. 236.94 Lakhs is being
proposed [or the weaiment of Catchmenl area supposed to be affected dus to construction ol
proposed Dam.

[
i
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Chapter-2
ABOLUT THE CATCHMENT

2.1 CATCHMENT DETAILS:

2.1.1 The Project Area:

Uttarakhand consists of three major physiographic units, viz, Siwalik or outer Mimalayas,

Himanchal ar lesser Himalaya in Himadri or Greater Himalayas. The Simkhola Gad is a tributary of
Kali river which in turn is a tributary of river Ganga. The Simkhola Gad flows through the
Dharchula block of Pitheragarh district of the Uttarskhand State.
Simkhola Gad originares in the Rungling Reserve Forest with Wazikang Ki Dhar on the eastem
[ringe (highest elevation 4620 m amsl). The highest peak on the western horder of the Catckment
has an elevation of 4310 m amsl. The total length of Simkhola Gad from its origin up to its
confluence with Kzl river is 11.43 kms,

During this traverse the river descends from an elevation of ebout 4300 m 1o 2200.00 m
msl- the bed level at the diversion site. The power station is located at an elevation of 1525m ms).
I'he approximate length ot the stream from its origin up o diversion weir site is 7.38 km.

The river generally Nows in a South and South-easterly direction as il {low from an
clevation of about 4300 mts. The basin of the river is endewed with derse mixed junzle mainly
banj. The river is snow and rain-fod and thus the discharge is generally from snow melt and rains
and regeneration water,

The Buffer zone area 10 km redious of Tankul SITP is around 27204 ha which spreads over
2 SWS Kutti and Dhau’ and 6 MWS namely Nandarma Nadi MWS, Sowa MWS, 3 MWS, 4
MWS, Tunti Gad MWS, 5irkha MWS of Kali river Catchment. [t falls under Pithoragarh Forest
Division, The total Buffer zone area 10 km redious is 27204 ha that compriscs 17295 ha (64%0)
forests. 1671ha (6%) agriculture land and the rest 2804 ha {30%) is blank.

Praject are covers only 3 MWS spredad over 3 villages only namely Bung Bung, Tankul and
Hamlet Mangti of village Pangla. The actul :otal Catchment arca is 5243 ha.
Comprises 3405 ha.(65%) of forests 176 ha. (3%) of agriculture land and the rest 1662 ha. (32%)
15 blank.

The vverall crop density ol the Project area is very poor, The lerrgin is rocky combined with
sharp slopes and is highly susceptible to ercsion consists of 17 revenue villages [alls under
Pithoragarh Forest Division. Project are covers only 3 MWS spredad over 3 villages only namely
Bung Bung. Tankul and Hamiler Manzti of village Pungla.

Tankul SHP capacity 12 MW is located at distance of approximately 7.38 km of upstream to
diversion weir. Some area will be covered under the CAT Plans of these power house. therefore an
arez of 10 kms radius from diversion weir and power house is being considered as Praject area.

The major activities will be carried out in the MWS 3, water from where directly comes into
Simkhola Gad bafore diversion. The remaining Project arca will mainly be focused {or socio-
economic empowerment related activities ol the community. There are 3 MWS. Jiunt Gad MWS,
Sirkha MWS of Kutti SWS fall within the proposed Project area out of which there are only one
MWS namely 3 falls in the Catchment arca. Nandarma MWS and Svwa MWS of Dhauli SWS fall
on the other side of the ridge and their water do not fall into the dam reservoir therefore need not o

24
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be included for Catchment Treatment Plan proposes. Similarly water of 4 MWS, Jiunti Gad MWS$
and Sirkha MWS of Kutti SWS is falling 6 kms beyond the boundary of Project area.

In addition, there are some seasonal Gadheras/streams such as Dungdung Nadi of Simkhola
Gad MWS of Kali river watershed falling within the Project area.

LOCATION MAP OF ALL POWER HOUSES OF SHP SITUATED IN DISTRICT
PITHORAGARH

25
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Distric-Pithoragarh
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Fig-2.1
As per Policy Guidilines, 2% of the Project cost of the SHEP is to be provided for the
catchment area treatment plan (CAT Plan) to enhance the lifecycle of the Project. On the basis of
funds available and several other factors mentioned below, One MWS namely 3 MWS have been
prioritized for CAT Plan activities. Total 17 villages in 10 K.M. Area buffer zone only 03 villages
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in Project area in Pithoragarh Division have been prioritized for CAT Plan activities falling in
Project area.

The major activitics will be carried out in the MWS 3, Water from where directly comes
into Simkhola Gad before diversion. The remaining Project area will mainly be focused for socio-
economic cmpowerment related activities of the commumty. There are 3 MWS Jiunti Gad MWS,
Sirkha MWS of Kutti SWS, Fall with in the Proposed Project area out of witch there are only one
MWS namely 3 falls in the project arca. Nandarma MWS and Suwa MWS of Dhauli SWS fall on
the other side of the ridge and their water do not fall into the dam reservaoir therefore need not to
be included for Catchment Treatment Plan Proposes. Similarly water of 4MWS, jiunti gad MWS
and Sirkha MWS,of kutti SWS.is falling 6 kms bevond the boundary of Project area In addition,
there are some seasonal Gadheras/ streams such as Dungdung Nadi of simkhola Gad MWS of kali
rever watershed fallmg within the Project area.

Figure — 2.2 - Google Earth Map Tankul SHP
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— e
MAFP SHOWING MICROWATERSHED IN 10 KM BUFFER AREA OF POWER
HOUSE AND DIVERSION WEIR OF TANKUL SMALL HYDRO ELECTRIC
PROJECT (12 MW) , DHARCHULA, DISTRCT PITHORAGARH (UTTARAKHAND)
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| ASPECT MAP OF SELECTED FROJECT AREA

WETION
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OF TANKUL SMALL HYDRO ELECTRIC
PROJECT (12 MW) , DHARCHULA, DISTRCT PITHORAGARK (UTTARAKHAND)
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CAT Plan Tankuf Small Hydro- Electric Project

Aspect wise details of Projeet area (All area are in hectare)

Table 2,2
SWHN MWS NORTH | EAST ‘ SOUTH | WEST Tutal
Dhauli | Nandarma Nadi | 782 207 1410 140 | 3539
Dhault | Suwa 1440 2635 845 2363 4913
ISt 3 [ 489 15370 545 |339 5243
Kutti 4 296 29035 1434 1136 S791
| ;
Kucti Jiuntigad 457 1075 | 683 1145 4362
Kutti Sirkha Tab 106 | 1366 614 3356
3734 7128 | 8584 7756

Northern & Southern & 27204 ha

Eastern aspect — Western aspect

10862 ha, =16342 ha =l

Note:-

The Southern & Western slopes are having greater vegetation as compared to Northern &
Eastern slopes. Here in the Project area the total area of Northern & Eastern aspect is lesser
(10862 ha) as compared to the total area of Southern & Western aspect {16342ha.).

Aspeet wise details 3 MWS in Catchment Area (Area in Hee,)

Table 2.2.1
 SWS  MWS NORTH | FAST | SOUTH WEST | TOTAL
Kultli 3 489 | 1570 1845 | 1339 5243
489 1570 1845 1339 5243
Northern and Fasiern Svuthern and Western |
aspects = 2059 ha aspects = 3184 ha | 5243 ha

Notei- The Southern & Western slopes are having greater vegetation as compared to Northern &
Lastern slopes. Here in the Project area the total area of Nerthern & Eastern aspect in
lesser (2059 ha) as compared 1o the total arca of Southern & Western aspect (3184ha).
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2.1.2 The Flora:

CAT Plan Tanku! Snwll Hydro- Electric Project

I'he altitude. aspect, rainll] and accerdingly the vegetalion in the catchment area varies
from place to place. The major forest types found in the arca are shown in table below.

Tuable

SL | Major |

Mo Forest
Tvpe

Vegetation type

1. 9CIBDSI
-Himalayan
Sub-
tropical
forest

| Rhus parvillora (Tunzla), Mimosa himalavana (Alay), Jatropha curcas (Safed

This type of forest is the most widely distributed, occupying the lower slopes
in all river catchments. This type occurs on slopes with varving altitude from
about 750 m to 2000 m. giving way w temperate forest at its higher
extremities. The main species are-

Top Canopy- Quecus leucotrichophora (Banj), Rhododendron orbureum
(Burans), Pyrus pashia (Mehal). Myrica nagi (Kaphal). White Burans.
Hiphopi, Meppal. Pangar, Kail, Surai, Ranga, Akharot, Alnus nepalcasis
(Kunis). Populus ciliate (Pahari pipal). Cedrus deodara (Deodar). Pinus
willichiana (Chir). Comus capitat (Bhamora), Toona cerraia (Tun). Pinus
roxburghii (Sarol). Acgle marmelos (Baeh, Lannca cormandelica iJhanghan).
Acacia catechu (Khair). Ougeinia oogeinensis (Sandan), Schleichera oleosa
1Gosuml.

Shruhs- Rubus ellipticus (hinsalu), Berberis asiatica (Kilmora). Berberis chitra
{Kimgora). Machonia nepalensis (Khoru), Microphylla (Raunshi). Pinscpia
utills (Bhek). Rubus lasiocarpur (Kali Anchhi). Rhus punjabensis (1i:ri).
Rumex hastatus (Bhilmora), Viburaum cetinifolium (Bhutnoi), Hypericum ce
Berberis vu:garis (Chatrod) Rubus elliptic (Lal Anchchi), Zanthoxylum alatium
(Tejbal), Desmodium podocarpum (Salpan). Callicarpa macrophylla (Daia),
Rosa moschata (Kungoe), Ficus cunia (Jarhphali), Utrea parviflors)® Phoenix
humilis (Kajur). Asparagus filicinus (Kaunta). Arundinella. Prinscpia utilis
(Bhekal),  Debregeasia  hypoleuca  (Sirav), Dcutzia  corvimbosa  lalcate
(Bhugrci), Fuphorbia rovleana (Thor). Hypericum patulum  {Phiunili),
Solanum xanthocarpum. Woodfordia fruticosa (Dhau), Fuphorbia rovieana,

arand )

(Pimgniara), Phocbe lanceolata (Bhadeu), Georardiana heterophylia (Dhaal).
Spiraca canescens (Chakroih. Indigofera pulchella (Sakina), Arlemisia sp.
(Phusara). Surbus foliolosa, Salix eclegans (Kadvi), Skimmia laureols
{(Guripata). Sarcococca Saligna  (Tiliarl), Solanun  surrantense, Daphne
papylaces (Satpura). Pyvracantha crenulata Myrsina A fricana (Banwan

| Grasses- Cymbopogon, martini (Babala). Heter opogon contortus (Kumeria)

Source:- Working Plans of the Division

Note:-No such RET Species all around in project area.
The areal distance of diversion weir site is 1 km from power house site and 2 km respectively
from the nearer point of Musk deer Sanciuary.

The CAT plan primarily aims at overall improvemet ol the whole ecology of the hvdro electric
power project regior so that the its life can be enhanced considerably. It would provide benefits of
implementation of proposed biological and engeen’ring measures and shall help in maintaining the
overall health of ceosystem,
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2.1.3 The Fauna:-

The altitudinal zonation of the Project area varics from side to side and il extends up
1o a maximum of 2000 m. The main wildlite found in the area is shown in the table below:-
Table A mammals:-

Common Name

Zoolagical Name

Common Langur

Presbytis entellus

Common leopard

Giant flying squirrel

Panthera E':sr:fus
Petaurista sp

Cioral

MNacmoerhaedus goral

Barking deer

Nemorhaedus gorgl

Spotted deer

AXig anis

Sambhar

Cervas undeolor

Himalavan black bear

Selenarctors thibetanus

Himalayan mouse hare

Ochetana royvlei

Jackal Cauis aures
, Jungle Cat [ Felis chanus "
| Wild bore Susscrofa cristatuis ]
_ Table B Birds (Aves):-
Common Name ' ZLoological Name

Black I'rancolin
Brown-capped Pygmy
Woodpecker

_Cirev Francolir

Francolinus francolinus
Lendrocopos nanus

Francolinus pondiceriznus

Yellow-crowned Woodpecker

LDendrocopos mahrattensis

Coppersmith Barbet

Megalaima haemacenhala

F;urupuun roller

Coracias parrulous

Indian roller

Coracias bengalensis

Asian koel
Alexandrine Prakeet

Eudynamys scolopacea
Psittacule eupatria

Rose-ringed Parakceel

Psittacula krameri _

Dark sided Flveateher

~ Miseicapa sibirica

Eagle owl

Buba bubo bonglensis

Luropean kestrel

IPaico fimmunculus

Fire breasted flower pecker

Dicacum melanox anthum

Fire tailed surbird B
Garthwal pied wood picker
Cireen backed tit

Acthopyga ignicauda
Picordes hennalavansis

[anus marilicolus manticolus

Cireen saridpipper

Triga ocheopus

Indian Myanz

Acidothenes thistis

Indian tree dipit

Anthus

Jungle Nitghter

Caprimalgus indizus

Vulture

Sarcopyvps palvus

Catile epret

Bubulcus ibis

! !
No such RET Species all around in project area. The arcal distance of diversion weir siteis 1 kmn
[rom power house site and 2 km respectively the nearer point of Musk deer Sanctuary.
The CAT plan primarily aims at overall improvemet of the whole ecology of the hydro electric
power project region so that the its life can be enhanced considerablv. 1t would provide benefits of
implementation of proposed biological and ergeeniring measures and shall help in maintairing the
overall healt: el scosvsten.
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Source:- Working Plans of the Division
2.2 METEOROLOGY:-

The meteorology data plavs a vital role to understand the climatic features of an
area. Climatologically. the entire project area falls in Kumaon Himalavas. The metrological
data plays vital role to understand the climatic featurcs of an arca. The climate varies fram
sub-tropical in the plains to temperate in higher hills. There are four seasons summer-March
to Junz mid. monseon- June mid to September, Post monsoon-October to Noevember and
Winter- December to February could be identificd during the following months

2.2.1 RAIN FALL:-

Summier- Mlarch 1o June mid
Monscon- Tune mid to September
Post monsoon- October o November

Winter- December to February

The climate 1s subtropical monsoen type with cald winter and hot summer. The
winter season 5 [rom December to March and sumimer season normally 15 from March 1o
June. The area receives about 1300m rainfall in a year on average. About 75% annual
rainlull occurs during the monsoon scason of mid June to mid September, July bzing the
wettest month, Scasonal rainfall daring retreating monsoon veeurs betwesn later part of
September o November Rainfall during November is the least, About 17% of rainfall
occurs during the four winter months. The winter precipitation is in éssociation with the
passage of western disturbances and is mostly in the form of snowfall, especially at higher
elevations. T'he precipitation during pre-mansoor months accounts for about 7% the anaual
precipitation. and is generally associated with thunderstorms.
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CAT Plan Tankud Small Hydro- Electric Project

2.2.2 TEMERATURE

The temperature of the project area varies [rom 2° C in the month of January to 25
C in the month of May / June and during day and night temperature vanatior i3 6 to 87 C.

2.3 SEDIMENTATION:-

In the Simktola Gad section the sedimentation is noticed in its channel. even though
the stream is having sufficient capacity to carry these sediments. Due ta change in gradien:
and volume of water mos. of the colluvial deposit gets dumped in river bed at lower
reaches. Small degree of sedimentation likes place along the channel course where the flow
is deflected towards its wide banks,

2.4 WATER QUALITY:-

As per the TIA study of the arca the velues of most of the water quality parameters
were found within the permissible limit of national river water quality standards and BSI.
The electric conductivity is from 61-403 usfom. Some parameters like Mg & Fe are found
slightly higher than the limit. So if the waier is to be used for drinking purpose then it
requires @ continuous monitoring and treatment process. The maximum EC level is during
rainy season because the rain water carries waste water from various sources. The pH of the
waler varies from 7.23 to 8,15 on various scasons/ oceasions. The pH level of Simkhola Gad
indicates neutral to alkaline in nature and was found with the permissible limits (6./5-8 8.3)
of surface and drinking water quality standards (i.e. is 2296 and is 10500},

During the winter season. the concentration of the total coliform and fagcal coliform
and e-coli form all the three seasons was found to be very high when compared 10 Class A,
Surface water quality standards (is 2296). 1t should be not present in drinking water as per
drinking water quality standard s 10500, It is also observed that in the lean season (Dec
20153 and March 2016 the total coliform were very high (5000 MPN100mD) of is 2296. I
further reveals that colliform or faecal contamination is high in lean season due to low
discharge of river as the discharge available has no potential 1o dilute the coliform pellution
load.

2.5 HUMIDITY:-

The arcd is basically in the humid temperature region. The humidity varies between
0% and 85%. Wind remains clam in the early hours of the day. whereas the mean
maximum wind velocity goes upto about 23 km/hr with predominant direction as NW and
SE. in the rainy season wind direction remains unpredictable with dominant direction being
SE. the ambient temperature ranges between - 40C and 270C
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2.6 GEOLOGY, ROCK & SOIL:-

2.6.1 GEOLOGY

The project lies well within the Central Himalayas were the rocks belonging to
Central Crystalline Group are exposed. The main rozk types sxposad in and zround the
project arca are Granitic Gneisses, Barnded Gneiss, Quartz-Boitite Gneiss and Quartz-Mica
schist, Occurrence ol Tourmaline bearing Graniles of Tertjiary period has alse been
reported. The regional tectonic discomtinuity ie, Main Central Thrust (MCOT) which
separates the meta-sedimentary package of Garhwal Group of ricks from the Central
Crystalline. lies (o the south of the project area. Seismotectonically the project area lies in
Zone Vowhich indicates high to very high seismic sensitivity,

Structurally the Utterakband Himalava can be divided inio four MW-SE curvilinear tectonic
beits, cach characterised by its own distinet geological setup bounded by prominent
dislocation zones. These tectonic belis from North 1o South (Misc. Pub 30, GSL 2012 . pp-
| 3kare:-

The Site.From the peint of views of the Geologic structure. Comes under the Primitive
Formation of the temal groop between the developed stages of the Himalavan Mountain
Fang.

The autotopic rocks do not notice out coop at the site.In the whaole part of the proposcd site

the Fragments of the neclous nature rocks with coarse eravish soil are visiable in mixed
state.

Directorate of Geological and Minerel uait Industries according to Uttarakhand have 30%
rocks in the drought zone.

NORTH

Tethyvan Himalayan Belt

South Tibetan Detachment System (STDS)

Main Central Thrust (MCT)

Main Boundary Fault (MBT)

‘ Foot Hill Fault (MB'T) ‘

| Quaternary Formation

SOUTH
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Table:-2.5
Geological Setup of The Project Area

Jaunsar Area

Uttarkashi- Pitﬁﬂ’agarh Area

Age | Group Formatio Litho logy Group Formation Litho logy
n ‘ =
Crystalline Granite Coarse to medium grained. Porphyritic Granite
. 2 with pocket of Bottles of Biotite and Teurmaline.
= 5 CGarhwal Volcanis Vesicular, Amygdular and massive Basalt and
53 _ Dulerite dykes
= § Deoban Sauli Carbonaceous CGarhweal Berinag Cartzite. Slane, with
| Formati Slate. Quartzitz, MNaghthank associated hasin meta
on Dolomite with valecanic
stramatolatic.
cherty limes
Bajmara Stromatolitic Pithoragarh  Lime stone, dolomite,
limestone and Shyalana Phyllite. Shale and
slate Lamerid cherry Quartzite
L Tejam .
Dharagad Massive Fautzara [nterbedded Quartzite.
| quartzite shale Lttarkashi State with lensiokal
limestone, grev green
and purple slate with
= Ouartzite
o Dudatoli Granite Agastyamuni - Schistose arit, Sericite
.E g phyllite, u—ith basic
= é volcanic
k3 Ramgzarh Porphyroblastics
= biotite muscovite
z ™ oranite
Almora

Basic intrusive

Amphibiotile and
metanorite
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2.6.2 5oil:

Catchment of Simkholagad wibutary of river Kal®, falls under two soil zones as classified by
National Bureau of Soil Survey and Landuse Planning (NBSSLUP). The state has been broadly
divided into three physiozraphic zones considaring their elevation. slope and terrain. These zones
are central plateau regions (15235 to 2201 m elevation). sub-mountain region {1525 m) and border
region, The majority part of river falls in Pithoragarh which again falls in Central Plateau region
and sub mountain region. The soil in Central Plateau region of Pithoragarh falls under perhumic
thermic sub-ceo-region (zones).

Physiography provides useful clues to the understanding of soil types of the area, Runoff is
other phenomenon controlled by the physiograpkic and slopes. The influence of the slope en runoft
is modified by the soil properties and vegetation.

Soil thickness. infiliration and permeability are the main characteristic of the soils that have
bearing on run off. Thus, these parameters give quality prediction of the sediment yield from the
different parts of the catchment area. These soils are moderately shallow to deep. Toamy. skeletal to
fire excessively drained and subjected to moderate to severe crosion hazards. The =ofl is lertile and
porous. The general characieristics of these soils are shown in a lable.
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2.7 Slope:

Slope is a measure of change in the value of the altitude over the distance that can be
expressed in degrees or as a percent. In Himalayan region slope predominately governs the land use
pattern and it becomes one of the most important factors in land use planning. The slope of a
watershed plays an important role in controiling the soil and water retention, thereby affecting land
use capability. The percentage of the slope in a watershed determines the soil erosion susceptibility
and forms the basis for classifying different segmest of the watershed in to suitable capability
classes for formulating suitable soil erosion/conservation measures. Keeping in view the
physiography and Jand use/over of the area, the area has been divided in fourclasses.

Slopewise Treatable Area:- In 10 km radius (17 villages)

Table No. 2.6 (A)
§.No. | Agriculture | Reserved | Other than | Reserved Other than |  Total
forest reserved blank reserved treatable
foresi blank |  mrea
Treatable area 632ha 1723.2%ha | 3431.50ha Oha | 1234.75ha 177150
(gradient <33%+ |  (8,94%) (24.37%) (49.23%) (0%) (17.46%) ha.
| 1/4™ of areas
having gradient z
33 10 50%) l

= Agriculture Land

% Reserve Forest

“ other then reserve forest
® reserve blank

® Other then reserve blank

Source of data:- Watershed Management Directorate Uttarakhand
- Note: Maximum slope-wise treatable area around 49.23% falls under Other than reserved
forest whereas it is minimum (0%) within the reserve blank.
Fig 2.8
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Slopewise Treatable Area 3 MWS:-
Table No. 2.6 (B)

[ TS [ — T Other than | Total
an Reserved
5. No. Agriculture | forest reserved forest blank n:;r::d area
Treatable area i IL =
(EI‘}::;!I:'-M i 146.75 ! 674 | 139525 0 83325 -;::‘9.25
having gradient (3%) ‘ (22%) | (46%) (0%) 27%) |
33 to 50% .

f
B Agriculture i
|

® Reserved Forest

# Other Than Reserved
Forest

B Reserved Blank

& Other Than reserved
Blank

Source of data:- Watershed Management Directorate Utiarakhand
Note: Maximum slope-wise treatable area around 46% falls under Other than reserved
forest whereas it is minimum (0%) within the reserve blank.
Fig 2.8.1
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SLOPE MAPOFSELECTED PROJECT AREA OF TANKUL
SMALLHYDRO ELECTRIC PROJECT (12 MW) , DHARCHULA
DISTRCT PITHORAGARH (UTTARAKHAND) 5
L 2 4 8 a8 W@"
KM L
RIS E B TR E B ATE M NrE B45UE AP ATE:
z z
£ =
£ g
|

£ i
o |5
) i
o 3
- 3 z
= =
r -5
= 5
= >
: ;
= e
2. Legend [ 5
i 5| ® RevenueVillage Class SLOPE In Degree :E-:

} . Diversson Wair - Prain 0-14

. Power House - roderatly 15- 35
g j=—= M¥¥5 Boundary High ik -
o ey SW5 Boundary -!El
%. WS Boundary - Wary High &0 = ﬁ
' et Sanrce: Aier DEM Ei

LI
-HFJ‘f-':rr- wu=1;'3|:u"r HLI-"-I-{!'{I-“!. H0"Y '_!"_urr-_ BO4SDE BOATICL
Fig 2.9

51



CAT Plan Toekiol Small fvdreo- Electric Project

2.8 Scismology:

Seismological major portion of 1K, falls in zone Vith as per seismic zone map of India, and
thus is very susceptible o carthguakes, The lectonic activitics as a resull of continuous mounting
pressure of India Plate on Tibetan plate likely going on in the part of Himalayas. These setivities
are guite evident by frequently oceurring earthquakes in the region on this of inlensive study it has
been concluded that earthguakes in the arca resull from strike slip and dip =lip movements along
sericus faults and throsts.

['he project lics well within the Central Himalayas where the rocks belonging 1o the Central
crystalling group are exposed. The main rock type exposed in and around the project arza are
Granitic Gneisses, Banded Gneiss, quartz-Boitite Gneiss and Quartz-Mica Schist. Occurrence of
Tourmaline hearing CGiranites ol Tertiary period has alsoe been reported.

[ntensive studies on this have been concluded that zarthquakes in the area resull from srike
-slip and dip-slip movements along various Taults and thrusts, Earthquake activities in Lttarakhand
has been prolific with Inss of the live and as a result of which over many lives have been loast and
property worth millions has been destroved or rendered unusable in the last two hundred vears.

The rate of convergence between two major plates (Indian plate and Curopean plate) has a
direct bearing on the seismicity in Himalayvas. Strain built up and stress release is responsible for
recurrence of seismic and geoteclonic aclivities in Garhwal Himaayas, The young Himalayan belt
has witnessed large number of great magnitude (M) carthquakes in the historical past. The great
Assam Earthquake (1987), Kangra (1903), Nepal-Bihar Earthquake and Assam Carthquake {1934
are a few among them, Uttarkashi Farthquake (Owetober 19910 and Chamoli Earthquake (March
1999) are the two strong earthquakes recked the Garhwal Himalayas in last one decade.

'he present arca of study lies in the seismically active Himalayan belt zone-V (highly
zetive) which indicates high to very high seismic sensitivity, Tectonic setup of the projeet reveals
that the most impuortant leelonic features.
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The major earth quakes reported in the area are listed below:-

Table-2.7

LIST OF MAJOR EARTH QUAKES REPRTED IN THE PROJECT

DATE

AREA OF
OCCURENCE

MAGNITUDE

(riechter scale )

REMAREKS

76 TMAY IBIG

28" August. 1916

28T December.

1956

|ead to numerous land

slidey

it
L

6.2 . Kapkote-Kumaon

Dharchula-Kumaon |

29™ July. 1980

. | " Dhzrchula-Kumaon |

The earth quake was
located in far-Western
Mepil. to the North-East of
Dharchula, The shock
caused severe damage o
civil structures in

Dharchula

Dozens of houses

collapsed in Kapkote

Extensive damage in

Dharchula town known as

| Dharchula lajang carth

quakes nost distructive
earth quake in
Uttarakhand. It took a tell
ol 768 lives, injured 3000
Persons and damaged all

most 46000 houses,

207 October, 1991

6.5 Lttarkashi-Garhwal

53

Most destructive carth
guake in Urnarkashi. 768
persons  lost their lives
and. about 5000 persons
injured and 46000 houses

damaged.
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In Ulttarakhand, a 50 K.M. Wide tract in the vicmity of the surface trace of the MCT, houses of the

well known earthquakes of varying intensities. 1t has witnessed at least 36 events of magnitude=5
recorded in one and a half century in the Garhwal Division alane.

SEISMOLOGICAL MAP OF UTTARAKHAND

Yamnotri ®

Uttarkashi o Badrinath 2 B
[

o Mussourie
DEHRADUN o

Bageshwar
JHaridwar e =99

® Pitoragarh
LAVETLIRE]

LOW HAZARD MODERATE HAZARD HIGH HAZARD

&% 02 03 B4 5 o8 OF 08 10 13 %8 20 25 30 40
Data Source:- Amateur Seismiic Center, Pune, 2017

e ma'

Fig-2.10
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Source- Geological Survey of India

Fig-2.11
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2.9 - Socio-economic Scenario of the Project Area:
General
12.9.1 About the People:

The Peaple of the proposed area are called by name Bhotivas (Schedule tribes) depending

on geographical region. Majority of the population here is Hindus, 'The catchment area consists of

T revenue villages.Proposed Projeet arca is only 03 revenue  villages. The treatment area (alls

under Pithoragarh Ferest. The SC population is 2008 ST population is 1523 and General population
is 3602 Out of the total population of the area 7133,

Praject are covers only 3 MWS spredad over 2 villages only namely Bung Bung, Tankul

and Hamlet Mangti of village Pangla. The SC population is 217, 8T population is 100. aad General
population s 1472, out of the total population 1789,

2.9.2 Occupation:

Agriculture is the main occupation of the population of the residing in the area. while
livestock development and horticulture are the other sources of income. The rising unem ploviment
is main concern of the area. Majorily populaticn is involved in labour activity, Some households
also gat part time job in agriculture sectar.

The Cat Plan has been formulated for the Catchiment area of Tankul Hydroelectric Project
having total cost of 236,94 Lakhs, The Catchment arca involves one micro water shed Catchment
(Simkhola Gad) consists of mainly civil forest as weil as private land lics between 15235 meter 1o
2200 meter above sea level. The actual trezizble area constitutes of 03 revenue villages,

2.9.3 Socio economic profile:

2.9.3.1 Socio economic Status:

The actuel treatable area is spread over 3 revenue villages of Pithoraparh division.
Upstream of Tankul Hydroelectric Project decline N 3090 1'47,36" E 80 * 42°21.524" and it has been
mutually agreed that the villages laying down the stream up to N 30%01'58" E 80 © 42'32" be
brought within the Cal Plan for wplifting the livelihood standard of these people, so that their
dependence of the forest resources can be redeemed. So the inclusion of downstream villages
within CAT Plan review will certainly ensure their active participation for biodiversity conservation
issues uncer the main Project the altitudinal variation of the Catchment area lies between 4620 m
ams| al Wazking kee Dhar on the eastern [ringe to 1523 m amsl. The highest peak on the Western
boarder of the Catchment has an elevation of 4310 i winsl. 11 comprises of 2 sub watershed and 6
micro watershed,
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CAT Plan Tankual Small Hydro- Electric Project

DIVISION WISE DEMOGRAPHIC PROFILE ACTUAL TREATABLE AREA OF
17 VILLAGES (SUMMARY)
Pithoragarh Division

SOURCE :UTTARAKHAND CENSUS 2011
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Fig. no. 2.13
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Source:- Watershed Managememt Directorate Uttarakhand
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CAT Plan Tunkul Small Hydro- Electric Praject

DIVISION WISE DEMOGRAPHIC PROFILE OF ACTUAL TREATABLE AREA
3 VILLAGES (SUMMARY)
Pithoragarh Division
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CAT Plan Tanknl Smail Hydro- Electric Project

2.10 Land use in project area

The total Project area of Tankul SHP is 27204 ha. and the total number of villages falling
under this 10 k.m area buffer zone is 17, The entire area has newly constructed road network, and
they lack in important infrastructural facilities suck as schools, banks, post office cte. A major
portion of the entire area is coverad with good forest cover having diversified plant species. Details
of land use in the influence Zone are presented in table 2.12 below. It may be noticed that a
considerable area lie under scrub land and pasture land category, leaving a large scope for bringing
the area under some productive use,
The Project area spreads over 2 SWS Kutti and Dhauli and 6 MWS namely Nandarma Nadi MWS,
Suwa MWS, 3 MWS, 4 MWS, Jiunti Gad MWS, Sirkha MWS of Kali river Catchment It includes
about the treatment area falls under Pithoragarh Forest Division, The total Catchment area is
27204 ha., comprises 17295 ha. (64%) of forests, 1671ha. (6%) of agriculture land and the rest
2804 ha. (10%) is blank, river bed arsa 4288 ha (16%), snow area 1009 (4%) and rocky area 137
ha (0%).The project period is 7 years. The total cat plan cost is Rs.236.94 lakhs.

The land use details of these MWS falling in project area are given in the table:-

TABLE:2.11
| TOTAL | TOTAL TOTAL | TOTAL ROCKY | SNOW TOTAL
FOREST | AGRICULTURE | BLANK | RIVERBED | AREA (ha) | AREA CATCHMENT
LAND (ha) LAND (ha) AREA | AREA (ha) I tha) | AREA (ha)
(ha) |
H 5, i -
17295 ' 1671 | 2804 | 4188 | 137 1009 17204
(64%) &%) 10%) | (6% | ©%) | “@%) |

The land use details of the catchment area as shown above are also shown in the pie
chart below:

S

# TOTAL FOREST
LAND (ha)

% TOTAL AGRICULTURE
LAND (ha)

B TOTAL BLANK
AREA {ha)

¥ TOTAL RIVER BED AREA
(hal

E ROCKY AREA (ha)

5 SNOW
AREA [ha)

Fig 2.15
Source.- Watershed Management Directorate Uttarakhand
Note:- More than 64% of the influence zone comes under the forest cover. Around 36% of
the influence area is treatable. Land use details of the Catchment Area 3 MWS in Project

Area.

71



CAT Plan Tankul Small Hydro- Electric Project

Land Use Detail 3IMWS in Project Area

The atual total Project area of lankul SHP is 5243 ha. and the total number of villages
falling under this area is 03. The entire area has newly constructed road network, and they lack in
important infrastructural facilities such as schools, banks. post office etc. A major portion of the
entire area 15 covered with pood forest cover having diversified plant species. Details of land use in
the influence zone are presented in table 2,12 below. It may be noticed that a considerable area lie
under scrub land and pasture land category, leaving a large scope for bringing the area under some
productive use.

The Project area spreads over 2 SWS Kutti and Dhauli and 6 MWS namely Nandarma Nadi
MWS, Suwa MWS, 3 MWS, 4 MWS, Jiunti Gad MWS, Sirkha MWS of Kali river Catchment. It
includes about the treatment area falls under Pithoragarh Forest Division. The total Catchment
area is 5243 ha. comprizes 3405 ha.(65%) of forests, 176 ha. (3%) of agriculture land and the rest
1662 ha. (32%) is blank, river bed area 0 ha (0%), snow area 00 (0%) and rocky area 0 ha (0%).
The project pericd is 7 vears. The total cat plan cost is Rs.236.94,

TOTAL TOTAL TOTAL TOTAL ROCKY SNOW TOTAL
FOREST | AGRICULTURE  BLANK RIVER | AREA (ha) | AREA (ha) | CATCHMENT
LAND (ha) LAND (ha) AREA (ha) | BED AREA AREA (ha)
E— (hia)
3405 176 1662 0 0 0 5243
B ) (3%) (32%) (0%) (0%) | (%) | -

The land use details of the catchment area as shown above are also shown in the
pie chart bellow

0% D% (10,

BT otal fovest Land
B Total Agriculture Land |
= Total Blank Area !
& Toial River Bed Area

BRacky Area

= Snow Aren

Fig:2.15.1

Source:- Watershed Management Directorate Utiarachand

Note- More than 65 % of the influence zone comes under the forest cover. Around 35
%o of the influence area is treatable.



CAT Plan Tankal Small Hydro- Electeic Project

Agriculture area of 17 villages falling in tankul SHP tehsil Dharchula, Dist.-

Pithoragarh
Table:-2.12
5.No. ~ Division Agriculture land
I: Pithoragarh 1671 ha. _
Total 1671 ha. |

DIVISION WISE FOREST DETAILS WITHIN 10 km. BUFFER ZONE AREA
Tab]e:-%l 2.1

| S.No. Division | e 'l\]l:_____;_ Area in Ha
I Pithoragarh Reserve forest 8299 ha
2 Pithoragzark: Oiher Land {Panchavali, Civil ete.) 8496 ha

Note:- The total buffer zone area. 27204 ha.15746 ha ¢ other land (Panchayau. Civil ete)
and Gha. 13 under reserve Forest area which 12 only 4% of the total catchment area.
DENSITY OF VEGITATION IN 10 km. BUFFER ZONE ARFEA

Table:-2.13

S.L. No Class Name Areain ha
i Very Dense Forest BRET ]
2. Medium Dense Forest 6A00
3 Open Forest 1305
4. Other Land {Panchayat. Civil ete.) 15746
2 Scrubs 490
b. Waler 08
Total 27204 ha

Note:- The total Project area is 27204 ha. 'The total area covered by very dense. medium dense. &
open forest vegetation in project area s 50.89%, as per the National & State Forest Policy atleast
the 60% of the total geographical area must be under vegetative cover. As shown above in 3 MWS
percentage of the arca under vegetative cover is less than 60 %. Theretore to fulfill the basic
objective of National Forest Pelicy the workable blank areas of these catchment areas are proposcd
for afforestation and other vegetative activities.

Microwatershed wise Reserve Foroest area

Table:-2.14
Sl No. Name of S W5 Name of Reserve Forest
MLW.S, Area
1. Dhauli Mandarma Nadi 42()
%, Dhauli Suwa 2061
3 Kutti 3 il
4, Kulti 4 i)
5 Kutti , Jinntigad 2050
&, kutti Sirkaa 1982
Total 52949 ha

=]
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Agriculture area of 3 MWS falling in tankul SHP tehsil Dharchula, Dist.- Pithoragarh
Table:-2.11{A)

SN0, Division Acriculture Jand
l. Fithoragarh 176 ha.
Total 176 ha. |

MVISION WISE FOREST DETAILS WITHIN CATCHEMENT AREA in 3 MWS
Table:-2.12.1(B)

| S.Hq. Division Type Area in Ha
l. Pithoragarh Reserve forest 886 ha
& Pithoragarh Other Land (Panchayati. Civil etc.) 2519 ha ?

Note:- The totz] Catchment area. 5243 ha. 2519 ha in other land (Panchayau, Civil cic)and
Nil ha.is under reserve Iorest area which is only 0% of the total catchment area.
DENSITY OF VEGITATION IN PROJECT AREA in 3 MWS
Table:-2.13.1

SL.No | Class Name | Areain ha
L. Very Dense Forest ! 436
¥ | Medium Dense Forest - 1182
3. - Open Forest i 373
4. Other Land { Panchayvati. Civil ete.) 19
| & | - Serubs 0
& | Water s ekl 3231
Total B 5243 ha N

Note:- The total Catchment area is 5243 ha. The total area covered by very dense. medium dense.
& open forest vegetation in project area is 38.01% . as per the National & State Forest Policy atleast
the 0% of the total oeographical area must be under vegetative cover. As shown above in 3 MWS
percentaze of the area under vegetative cover is less than 60%. Therelore to tulfill the basic
chieetive of National Forest Policy the workable blank areas ot these calchment areas are proposed
for alTorestation and other vegetative activities.

3 Microwatershed wise Reserve Forest ares in Project Area
Table:-2.14.1

Name of S.W.S. Name of M.W.S. Reserve Forest Area
3. ko utti 3 B8O
Total | 886 ha
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2.11 Hydrological units

The lLand Survey Directorate (LsD), a wing of Uttarakhand Forest Deptt. has.
hydrologically. divided Uttarakhand broadly inte 8 Catchments. these catchments have
further been divided into 26 watershads, 110 SWS and finally into 1L MWS. Details of
these kydrological units given in the table below:

Table 2.17
Details of Catchment, Watersheds, Sub watersheds and MWS in utturakhand:

[ S1, No Catchment Watershed No. of Sub No.of MWS Total Area
) watersheds  {ha.)
] Allcnanda Alsaknanda 7 Bé £.69.643
Lower Alaknanda 5 32 p5478
i Mandakini 5 35 168,649
Pindar 3 36 | 187800
_ Teotal & 207 1 1.20.067
2 Bhagzirathi Bhagirahi L4 |20 3, T3
| Bhilanzana 4 3¢ 149,660
. Totul I8 |59 T.27.183
3 Cianga=A Song 5 i) |.76.597
4 | CGanga-B Hiyunl/mal i) [ 28 100, E83
e ' Navar | b | 5% | 208612
_ Total 12 &7 | 3.09.265
Kali Kali 5 | - 3 5.49,682
' Lower Kali 3 34 117,760
~ Saryu 8 122 | 4.45.494
Total 16 239 11,12.936
[&] losi Bhakra 3 9 |64, 746
Gaola X 20 1.65.088
Kosi 4 71 | 210075
Nandhaur [ 2ft 3 7 B 1,235,618
_ - Tomal 13 117 6,064,427
i Ramganga Dhela Madi [ z 45,393
Khoh 2 8 18,723 |
Ramganga | 5 75 3.33.926
~l __Total 11 85 4 R 0472
B Y amura Aglar 2 7 25,6498
Asan 3 I3 R2OER '
- L.ewer Tons 3 19 45,263 |
Tons 4 36 I,f:."."_ti'_;-r':- ]
Yamura 7 80 220,183
Taotal 19 1 &0 5,50,162
Grand Total 116 L1160 SU.8Y,610
FHaridwar | 2,33.506
B Total 53,20,291

'he Kutti and Dhauli SWS which includes the project area of Tankul SHP falls in Kali
waler shed of Yamuna Catchment of the State.

|

=1
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2.12 Drainage Pattern:
The Details of stream of diflerent order as found in the identified MWS of caichment arca
of proposcd dam is given the table below. This informaticn is helptul in planning sail
conservation activities in the MWS.
Dramage Pattern:
Table 2.18

Type of Stream -
Particulars 3rd |  4th Sth ]
Ist order | 2nd order | Total
order order order
Length (km) 712.8 3.3 202 182 4.1 | 796.1
Nos 994 64 o 30| 103§
Details of order and length of 1" and 2™ order streams within the proposed

actual treatable are (3™ MWS):-
Table:- 2.19

Total Total

Mo of Streams Mo of I:;';g:{ilzf Length

streams ) of I &

S.No. | Division 1

151 el order
Order T | Streams

(KM)

1 | Pithoragarh | 217 14 231 1538.20 16.50 | 174.70
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2.13 Availability & Deficiency of fodder and firewood
2.13.1 Occupation:

Agriculture is the main occupation of the pepulation residing i villages, while
livestock dewelopment and horticulture are the other source of income. The rising
unemployment is main concern of the arca. Majority population is invelved in labour
activity. Some households also get part time job in Agriculture sector,

2.13.2 Dependence on Forests:

Majerity of the households are dependent on forests Tor their day to day requirement:
of not anly fuel and fodder but also for timber for domestic use. As animal hushandry is the
second main occupation of the populaticn, there is large number of catte, specially goats
and sheep per hovschold. These eattle are left open to graze freely in the adjeining forests
and thus causing intensive biotic pressure on forest,

Details of village wise livestock population in the villages of the project area are given in
the table below:
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Livestock Population of 17 Villages at Buffer Zone Area (Pithoragarh Forest Division)

Table:-2.21
i])ivisinn Buffalo | Cow/Bullock | Goats -Sheep ' Horse/Mule | Total
| * : | Cattle
' Pithoragarh | 64 4121 3594 5045 508 13332
| Division | |
Pithoragarh Division
GO0 = pp—
SOBE————— T —
40.00 | = — 5 - —
3000 . HL R =i " —aaio ]
2000 . i T L R ——
1000 e
RSN = | N
\O O <& R &
- ) o° & i
q:sb & © 3 ﬁe‘g
& 3
& |
&

Source:- Livestock census 2014
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Livestock Population of 3 Villages at Catchment Area (Pithoragarh Forest
Division)

Table:-2.21.1

‘ Dhivision Buffalo | Cow/Bullock | Goats | Sheep Horse/Mule | Total Cattle

34 | 1290 961 672 48

J Fithoragrah Division

s | A | so0s |
l
| Pithoragmh]}ivisiun
1400 ——— -
1200 —
1000

| I I ¥ Pithoragrah Division
= L.

ﬁgf* & o j"

Source:- Livestock census 2014

83



CAT Plan Tankul Smadl Hydro- Electric Project

2.14 Forest Management & Involvement of Local Community

Civil Forests and Rescrve forests are purelv managed by State Fores: Department. The
Panchayvati Forests are managed by an elegted committee (7 to 9 members) known as Van
Panchayat. This committee is headed by an elected person known as Van Panchayat Sarpanch.
The civil forests which are degraded are under the contral of District Administration. There are
mainly 3 types of lorests in Pithoragarh districts:-

1- Civil Farests
2- Panchaxvti Forests
3- Reserve Forests

Uttarakhand State has a long history of community forest management since 1930 through
community participation. Presently in this State around 12089 Van Panchavats are working and
managing the huge forests areas (34651) which is around 64.79% of the total area. (53583 sq.km)
af the State.

Pithoragarh is one of the districts havirg highest number of Van Panchayats (1666} and they
arz managing 90,000 ha. In Pithoragarh district. Almast in every village the Van Panchayat exists.
The project area is having 3 revenue villages ard cent percent of the villages are having their own
Van Panchayats. The execution of the work will be done in civil soyam and private land.

In these villages community has been used fire wood as fuel and very fow used Gas-chullha
and 115 use (15 dlso very limited. The average weight of the bundle of fire wooed carried by
women‘/men is around 18 to 22 kg only. The weckly requirement of wood per family is 3 bundles
{Bojhas) a week.

The civil Torests which are degraded forests are under the control of district administration.

The availability of fodder and wood in the proposed area is ensured by the lollowing
resources:-

1. Agriculture residucs

1. Reserve Forests:- In Pitharagarh district traditionally community has been following the
MANGA system. According to this system the local community is empowered with the
rights and corncessions for using the Reserve Forests. Panchayati Forests as well as the
Civil Torests for Todder/grasses. The individual family has the right to protect the area
around their habitat for grass/Todder.

3. The local community has the right to collee! fire wood from Reserve Forests. Civil
Forests.,

4. The locel community has been benetitied with a facility to collect drv. fallen wood and
other fire wond from Panchayati Forests through the Panchayat level communities on
subsidised rates or free of cost hasis,



2.15 Need of Fodder at village level:-

CAT Plan Tankul Small Hvdro- Electric Project

On the basis of PRA the major vegetation existing in the proposed area are Bhemal, Khadik.
Oak, Phalavant. Timba, Khinwa, Pines, Toon, Mango, Mehal, Kachnar, Wallnut ete. Generally they
use Bhimal, Khadik, Oak Phalvant. as fodder.

Availability of fodder in the 3 Revenue villages

Table 2.22
. July to October to
Types Jan. to March | April to June | Surehes s e
Asriculture No Yes Yes No
Residues
[ rees Wis Mo Mo Yies
Cireen todder Yes Ne Yes Yes |
Crazing Yes Yes ~ho Yes

MNate: The availahility of fodder is minimom doring April to June

Availability of fodder at village level in Catchment area

Table 2.23

CATTLE TYPE Number Unit Cattle Unit
Cow/Ox 1290 B [ 1290
~ Buffalo 34 1.5 51
Goal 961 0.20 _1s2
Sheep 672 0.20 134
Horse/mule 48 (.61 29
Total 3005 2 1696

Need of fodder in Catchment area

— 3985.60 Metric Tonne per annum

= total Cattle unitX2.35 Metric Tonne
= 1690 X2.35 Metric Tonne

In proposed catchment area of Pithoragarh Division the total need of fodder is 3985.60

Metric Tonne per annum.

The present availability of fodder in the area is 3933.70 metric tonne per annum.
Hence the defeeit of fodder is 531.90 metrie tonne per annum.
2.16= Need of Fire Wood at Village level-

On the basis

ol PEA

(he major veeetation existing in the proposed area are Bhemal,

Khadik, Oak. Phalavant, Tima. Khinwa. Pines. Toon. Mango, Mehal, Kachoar, Wallnw ete,

Cienerally they use Bhimal, Khadik. Oak Phalvant. as Firewood

B3
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The Villagers do not fetch woed during the rainy season. The Wood collected during the

rest ol the maonths is used during rains.

Table-2.24
Maonth THow many days Weight of onctime | Monthly
villagers go for the carried lirewood Consumption of
lirewood collection firewood
| _ (Kilogram)
January 20 | & | ._3_6(]!
Febrzry 15 18 s 270
March 11 18 108
April I | 18 158
May 1) 18 180
Tune 10 i 14 180 1
July - - -
- August | = - "
| Seplember | [ ] 1§ 180
Oetober | |5 18 270
November L6 | & 258
December 17 | 18 306
Total 243

Note:- The annual consumption of firewood per Family is 2430 kg per vear, There in the proposed
arca the total consumption of firewood agairst 346 familizs will be 2430 X Total number
of families in *he project area = 84078 metric tonne.

The total consumption of firewood is future five vears against 346 families will be=2430X

Total No ol families in the profect area X five years.
= 2430X346X5
Metric Tonnes = 4203.90 Mectric Tonnes

The average weight of a bundle of Nrewond is between 17 10 20 ko, During the winters the
consumplicn of firswood is little bit higher and ranges 3 10 4 bundles. Whereas during the vthers
sessions 3 bundles per family are sufficient. In this way per lfamily annual consumption of firewood
is 2430 ke per year. Total number of L1 in the proposed area is 346 and hence the annual
consumpticn of the firewood will be 840.78 The Consumption of wood in the next five vears will
b 4203.90 Metric Tonnes.

Traditionally. the fuzl wood collected from forest area Keeping in mind the continued
pressures on forest. deteriorating women health cic smoke zenerated by use of fuel wood. Time
consumption in collecting from remote forests and the other risks such as the risk from the violent
animals, ete. Emphasis will be on alternate energy resource in place of fule wood and the maximum
use of LPG gas

B
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DEMAND AND AVAILABILITY OF FUEL (3 Revenue villages)

Table:-2.25

No. of Mo of months Sources
Types of families of (Village) Demand/
firewood dependent dependence Forests or availability
on firewood | on firewood others) _

T 5 Village. Forest Demand
Firewnood 346 12 or thers 65223
Agricultural . Demand

T L% e
residues 12 e 361,00
152 (Partially Iemand
LPG used for 1:-?-,«-' 12 Village 165.40
B uses only)
Electric heater - B -
Cow ; Demand
12 > Sl o
dung/Goshia ki o _]: iliage 52.00
. . Demand
e AT ¥ "} T f e
Kerosene (hl 42 12 WVillag 30.60

2.17 ESSENTIALSTEPS TO BE TAKEN FOR MEETING OUT FODDER & FUEL
NEED OF THE COMMUNITY

In the proposed catchment the villagers (Particularly the women) have to bring wood and
fodder rom an average distance of almost 2 o 3 kms. The women get up early in the meming, and
leave for jungle at around 7:30 A.M. and come back at around 11:30 AM, 10 12:30 P.M. Locally
available grass is used as fodder some times but they have to go o forest for the collection of fiel
wood.

Agriculture is base on rain anly. The available agriculture residues that could be used us
fodder is also minimum. In the surrounding of the villages the ereen fodder available is in the form
of Bhimal, Phalvant. Ouk, Timla, Kanol, Kamil. Kumeru ete.

The fallowing steps will be taken o reduce the dependence of villagers on forests for fuel
and fodder-
. In the present econcmic scenario, health status of women and time consumption for
collection of wood in hills kumaun. the use of efficient chulhas. solar-energy will he

promoted

* Stall/Chari feeding will be encouraged. (Almost 60% practicing).

. Grass protection with community participation will be promoted.

. The total 10km arca buffer zone is 27204 ha, ont of this 17295 ha is forest area which iy
63.57% of the total project area.

. The actual total Catchment arca is 5343 ha, out of this 3405 ha is “orest arca. Which is 65%

of the total project area.
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The following steps will be taken to reduce the dependence of villagers on forests for

fuel and fodder:-

In the present economic scenario, health status of wemen and time consumption for

fire wood collection m hills of Garbwal. the use of eflicient Chulhas, Solar encrgy will be
]]rl'_'II'I'HZII i:‘[i.

StallfChari teeding will be cncouraged.

CGirass proieetion with community participation will be promoted.

Planting of grass species like Napier grass into bunds in field boundaries.

Density of Vegetation in 10 km Buffer Zone (17 villages) in Project Area (all arcas in

hectare)
Table No. 2.26
Q | Very Medium o
b 1 ; [5 ] son |
' SWS rWS ense Dense P Serubs Water | Total
™. Forest Forest
Forest Forest !
1 [Phauli “anarma MNadi { a4 47 1 L¥ Rh1eh 3539
x Dhauli Sinas [552 2017 104 07 ] 1025 4914
T & Kutti 3 4306 1182 175 19 0 3251 5243
4 Koutti 4 1 4359 181 { (¥ 5070 57072
3 Kutti Jiunti Gad 612 1232 36 |34 0 U8 3356
3 Kutti Sirkha | 646 | 826 734 231 0 2426 | 4363 |
I'otal 27204

Density of Project Area
Table No. 2.26.1

Densitly of Vegeiation in 3 MWS (03 villages) in Actual Project Area (all areas in

heetare)
c 1| Very Medium
= S I Open : Non =
SWH MWS Dense Dense Scrubs | Water ) l'otal
Nin. % Fores Forest
Forest Forest
1 Kutm '3 436 1182 BN | & 0 3231 5243
Tolal | 5243

* Major species are Gurival, Bheemal. Phalayant, Khinwaa. Oak, Kabad, Timla,

Kanol. Burans, Kamil. Kummuru ete. in the project area,

» Rain water harvesting techniques will be introduced to strengthen in irrigation as

wel as drinking walter lacihties.
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Chapter-3
CATCHMENT AREA TREATMENT PLANING

3.1 THE PROJECT
This project has been conceived
as a multi-sectoral project with
the objective of treatment of
catchment area of Tankul
Hydroeleciric Power Project to
comrol and  mitigate  the
sedimentation of the proposed
dam. A total of 9.379 hectare of
Civil Forest land has been
diverted for the proposed dam
and this is why this Catchment
area treatment Plant  being

proposed as per the mandatory Photo b ; Propessd Pewar House Site on the Right Bank of Mahaksll
condition led down m the GOI
notification. Location of Power House

Fig: 3.1

3.2 Pruject area and duration:-

The buffer zone area includes a total of 27204 hectare of land spreads over namely 2 SWS
Kutti and Dhauli and 6 MWS namely Nandarma Nadi MWS, Suwa MWS, 3 MWS, 4 MWS, Jiunt
Gad MWS, Sirkha MWS of Kah river Catchment. Seventeen revenue villages falls total within 10
kms of entire buffer zone area. The total buffer zone area is 27204 ha. comprises 17295 ha. (64%)
of forests, 1671 ha. (6%) of agriculture land and the rest 2804 ha. (10%) is blank, river bed arca
4188 ha. (16%), snow area 1009 ha. (4%) and rocky area 137 ha. (0%). Out of these anly 3
revenue villages falls in the catchmen! area.The treatment area falls under Pithoragarh Forest
Division. The actual Catchment area is 5243 ha. comprises 3405 ha.(64%) of forests, 157 ha.
(3%) of agriculture land and the rest 1678 ha. (32%) is blank, river bed area ) ha (0%), snow area
0 (0%) and rocky area 0 ha (0%). The project period is 7 years. Keeping these facts into
consideration a 7- year Catchment area treatment (CAT) with a total cost of Rs. 236.94 Lakhs has
been proposed.

3.3 Project Description:-

Proposed plan will have aclivities in varous sectors that will focus on environmental
sustainability of the catchment area along with supporting the population of the area with integrated
development of the villages falling in the catchment area of the dam. The interventions proposed
will be m line with directions ol the State Government for the catchment area treatment and will
include forestry, soil conservation, agriculture, horticulture, energy conservation, livestock
development and improving income generation opportunities of local population.

89



CAT Plan Tankul Small Hydro- Electric Project

Moments with the project area (village-Tankul & village Bung-Bung) -:. mmunity
Fig: 3.2

3.4 Project Objectives:-

The prime objective of this CAT plan is the eco-restoration of the project area and
participation of the local people for their livelihood support system. Efforts have been made to
incorporate all the key factors which are important part of modemn system of catchment and impact
area treatment plan,

The main aim of CAT plan is to control the quantity of silt in the Catchment area along with
soil water conservation and eco-restoration so that to concept of construction of small hydro power
project can be realized. The main aim of CAT plan is to control the quantity of silt in the Catchment
area along with soil water conservation and eco-restoration so that to concept of construction of
small hydro power project can be realized.

Subsidiary Objectives;-

1. Water conservalion, increase infiltration, surface flow/run-off reduction to minimise
siltation and flood losses.

s Facilitate the hydrological functioning of the catchment and to augment the quality of the
water of the nver and its tnbutaries.

2 8 Reverse the degradation process and restore the bio-diversity of eco-impact zone affected by
the Tankul SHP.

4, Improving vegetal cover and thus conserving ecosystem resulting from increased and water
retaining properties of soil.

- To improve availabilities of fuel, fodder and timber in the area out side forest.

6. To explore the potential of Eco-tourism in the area.

7. To improve rural livelihood support system and to create additional avenues for socio-
economic condition of locals for snstainable development of the area.

8 Encouraging participatory approach, emphasis on uplifiment of women/under-privileged
and use of Non Conventional Energy Devices.

9. To presave the ecosvstem in the project area,

3.5 Methodology:-

Since in the construction of Tankul SHP no storage has been envisaged, and there is no
submergence of any homestead and agricultural land, Hence the environmental impact on the flora
and fauna of the project area must be considered as the benign, Even there is no displacement of
population from the project site. Thus the project has no tangible adverse impact on the
environment of the project area, The environmental requirements downsream of the diversion
barrage can be met by release of 15% minimum flows during non monsoon period i.e. when there is

na spill of the barrage
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The user agency, collectzd data related to physiography. land usefand cover, lithology,
structure. drainage pattern, slope characteristics. landslidesislips ¢re. and based on these data
prepared thematic maps, calculated of sediment vield index and erosion inensity in the catchment
areas, [hese details have been used while preparing this CAT plan.

It has been observed and experienced that the model of Integrated Approach of
Watershed Management is the best model so far. for the treatment of any Catchment. This
moedel of treaumem targes for the holistic teatment and developmert of the MWS under
consideration ard includes the following activitics:

i Forestry management

il. Drainage Line Treatnent works (Soil & Moisture Conservation works)
. Agriculture Improvement

. Horticulure

.13 Fco-Tourism

Vi, Animal husbandry

Vil, Frerey conservation

viii.  Water Harvesting & Conservation

i Training support

- Income Generation Activities (1GA) as per PILA micro planning.

3.6 Project Components:

As per the land use details of the area, around 64% is under forest and around 6% under
agriculture and 10% is under hlank. 1% river hed area (0% rocky ars=a. (1% snow area. 100% of the
total forest area (3405 ha) falls under E2 and E3 categories end this is the arca where {orestry
activities have been targeted.

There ar2 number of seasonal local nalas/gads in the projects area which contrihutes to soil
erosion in the arca cspecially during rains. As one of the main objective of this plan is to ameliorate
various potential and degraded ecosystems for ingreasing the life span of the Dam reservoir, the soil
and moisture conservation measures involving construction of structures bave been proposed. 1o
ensure the effectively of these proposed scil conservation measares 11 will be mandatory 1o [ollow
the technical compulsion to follow the top to bottom approach.

The agriculture area of the three villages talling in actual treatable catchement area is 137
ha. With 346 heusehelds and 1789 population. This population is heavily dependent on the forests
tor their day to day requirement of fuel wood and lodder for their livestock which is 3003 in
rnumbers. The present availability of fodder in the area is 3933.70 metric tonne per annum. Hence
the defecit of Todder is 51.90 metric tonne per annuin.

Though the actual pap between requirement and availability of fuel and fodder will ke
available after preparation of micro plans. using PRA as a tool, of the villages but it has been
observed that there is gap between present supply and demand. One ol the shjectives of the plan is
1o reduce this gap. accordingly the activities related to agriculturs residuals of which is used both as

fodder and fuel. Evestock development. to encourage improvad breeding stall feeding and energy
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conservation activities like use of solar energy devices. LPG and bio-gas plants etc. have been

proposed in the plan.

Around $3% of the land under agriculture (all under El and E2 category and land use
classification. l'echrically these lands are suilable Tor horticulture kecping in this mind distribution
and plantation of fruit plant have been preposed under horticulture component of the plan.

Unemploeyment and lesser opportunities [or livelihoud and income generation have force the
voung mass of the area to migrate to near lowns and cities. One of the objectives of the plan is also
to improve opportunities of livelihood and make the villagers sell sullicient. accordingly this plan
includes imparting of training for skill up gradation and other income generation activities.
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FEROSION INTENSITY MAP OF OF SELECTED PROJECT AREA OF TANKUL
SMALLHYDRO ELECTRIC PROJECT (12 MW) , DHARCHULA
DISTRCT PITHORAGARH (UTTARAKHAND)
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3.8 The Proposals:-
3.8.1 Forestry

A actual 1otal of arca 6439.5 ha of forest and blank (forest = 3204.75+ Blank
1234.75is available in the project area for farestry works. slope conditions and soil
depth of the area and budget, soil shallow (o deep [camy and porous out of 64395 ha.
the afforestation work has been proposed in 94,28 ha. this is a tentative target and can
ke changed as per the requirement of field efter detail micro planning.
Expenditure propased Rs 71.08 lakhs

I'he lorestry works has been proposed for 3 MWS under subwatershed Kutti. The
3 MWS though comes in the catchment of diversion weir within the sclected praject
area vet the distance of this MWS (Along the stream being far from diversion weir)
trom diversion weir is more than around 10 Km, therefere according to the availability
of funds this MWS has not been selected for foresty activitics. This is a tentative
proposal and final proposal will be poasible after carrving out microplanning of the
villages in the area. Plantation of locally useful and indigenous plant species such as
locally known as Mehul, Guriyal, 3himal, Oak, Bithul. Timla, Phalyant. horticulture
plants such s Citrus and other species etc. have been proposad,

The following plantation models. which will be site specific under forestry
activities have been proposcd.

Quecus leucotrichophora (Banj), Rhododendron orboreum {Burans), Pyrus
pashia (Mchal}, Myrica nagi (Kaphal), White Burans, Hiphopi, Meppal, Pangar,
Kail, Surai. Ranga, Akhurol, Alnos nepalensis (Kunisj, Popuolos ciliate (Pahari
pipal), Cedrus deodara (Deodar), Pinus wallichiana (Chir), Comus capitat
{Bhamora), Toona cerraia (Tun). Pinus roxburghii {Sarol), Aegle marmelos (Bael),
Lannea cormandelica (Jhanghan), Acacia calechu (Khair), Qugeinia oogeinensis
{Sandan), Schleichera oleosa (Gosum) ete. will be planted involving local people,
especially women.

The arcal distance of diversion weir site is 1 km [rom power house site and 2 ki
respectively from the nearer point of Musk deer Sanctuary. The RET species found in
the nearby musk deer sancluary are Abies pindrow, Acer oblongum. Aconitum
balfourii, Acours calamus, Herminium kumaunensis, Ponerorchis reneii, Drosera
peltata, Pinguicula alpana. Bezeonia diocia. Berberis lambertii, Butea pellita, Buxus
wallichiana, Chosua renzii ete.

3811
A. Afforestation-

Critically degraded areas will be taken up for Normaul plantation, In this mocel
1100 planis per hectare will be planted in pits of size 0.50x0.30x0.45 cum at spacing
Imx3m. In addition, tufis of fodder grasses like Napier and Guinnze. will also be
planted along contour trenches, of cross section of 0.30mx0.30 m. Indigenous plant
species such as locally known as Mehul. Gurival. Bhaimal, Oak, jamun, Kamil, Kabad,
Kkinwa, Timla. Phalvant. Kanol ew. will be planted. Toona. Ciliata. Terminalia
Chebula. Terminalia Belerica. Zyzvgiun, Cuminii. Albizia Procera. Cassia Fistula.
Dalbergia Sissoo, Acacia catechun, Kachnar (Banhinia veriegate). Kharik (Cellis
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tetrandra), Semla (Bauhinai retusa) and Banj (Quercus species) etc. will be planted
involving local people.

=&

o

=1

Most of Tand under treatable areas is of poor soil depth. Usually they are not
suitable for normal plantation work. Sulficient soil depth and suitable slopes where
the result of plantation works may be achieved successtully.

Problem related for forestry and cause of degradation

. Biotic factor

Created by human and cattle
Degradation of forest due to grazing and movement of cattle (The sheep, goats and
other cattle dig out the new buds, the future trees and destroy the vegetation cover).

. Adaphic factors

The soils of the area are penerally sandy and loamy.

. Climate- The area is basically in the humid temperature region. The humidity varies

between 30% and 85%. Wind remains clam m the early hours of the day, whereas

the mean maximum wind velocity goes upto about 25 kiv‘hr with predominant
direction as NW and SE. in the rainy season wind direction remains unpredictable
with dominant direction being SE. the ambient temperature tanges between — 40C
and 270C

. Terrain (Slope conditicn)- Around 40% of the area Simkhola gad is having a slope

more than 35%. The soil moisture conditions will also be weaker. Runoff will be
MOre,
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B. Assisted Natural Regeneration works (ANR works)-

It is observed that existing natural forests within the project arca have a hig
biotic pressure. Villagers intensively lop oak leaves for their cattle’s, zreen [odder
which caused a sever dearadation ¢f oak (orests, The ANR development has been
proposed for 20 ha. The wial cost is 14.78 lakhs.

Many of them arc at the verze of extension hence; a serious and immediate
step should be taken 1o restore these vanishing oak forests. ANR s the only
treatment which can re establish these utmost finished oak forests. Under these
activities degraded oak forests will be fenced with stane coolie wall. Grazing within
fenced area and lopping of vak leaves will be strictly closed for five vears. Singling.
pruning and other silviculture operation will be carried out. 200 number of oak
(Banj) seedling will be planted in blank areas and oak will be Jribbled in contour
trenches. intensive fire protection measures will be adopted in fenced areas.

. Pasture Development-

Area adjvining to habitation will be taken up for developing pasture to ensure
easy availability of fodder in the wvillages. The locally existing fodder species
proposed are Bhimal, Jamun, Kamil, Kachnar. Kharik etc. The area closed to the
habitation mostly and come under civil and soyam forests and they have very poor
soil depth, physically they are steep slopy covered with fodder grasses. These grass
land play verv important role in the economy of local residence as they arc the main
rescurce of Todder to thelr livestock, Due o its poor soil depth success possibility of
normal plantation seems very least. Basically they are suitable for pasture
developmenl works,

For pasture development activities 300 plants per hectare of fodder spp, Will
be planted along with fodder gresses along eontour trenches of cross seetion of
.30mts0.30mt. Grazing have been a leading factor in soil erosion in mountzinous
regions. A total of 50.96 hectare area has been proposed under this model,

To control soil erosicn rotational grazing will be promoted. The grazing land will be
protected in rotation by looking two parts for some times and opening one (o
community use.

The details about the plantations proposed under the CAT plan are as under-

Tabhle 3.5
Sl PROPOSED UNIT | UNIT COST | PHYSICAL  TOTAL COST
No. ACTIVITY {ha.} TARGET (ha.)  (Rs. In Lakhs)
I Atforestation Ha 83017 |4 | 11.75
2 ANR Ha | 73896 20 | 1478 |
3 Pasture Ha T3RY6 ol.2N 44.55
Development T
[ otal 7108

MNote:- List of arens selected for various tvpes of afforestation in tentative which
mayv he change at the time of DPR Preparation. Compensatory alTorestation
is nob 2 parl of CAT plan.
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3.8.2.1 Drainage Line Treatment Warks (Soil & Maisture Conservation works):
5243 ha, 1-3405 ha. Ag-176 ha, barrl662 ha
Soil & water conservation activities play a vital rale forest protection. Soil &
water conservation activities are essential Increasing population and dependancy on
forests for different development activities and decercasing vegetation density, drving
water springs, and reduction in soil moisture & soil productivity, increasing landslide
activities,

I'he project area (27204 ha.) includes 17295 ha of forests and 1671 ha of
agriculture land. Also as per the detail given in Drainage Pattern a total of 1058
streams. involving a wial length of 796.1 Kim. fave been reported in the calchment
area cf the proposed SHEP, Of these 1058 streams are ol first & second order having
a length of 796.1 Km. in the project arca. The actual area 3 MWS drainage line total
length 174.7 Km of these 23| streams.

The major stream in upstream of diversion weir, proposed [or treatment is
Simkhola Gad. Technically this is the stream where soil consesvation measurcs
could be taken up. In addition soil erosion has alse been observed m the villages
where agriculture land has beer atfected. Keeping this in view soil and moisture
renservation activities have been proposaed [or the treatinent of arca prone 1o erosion.
The soil conservation activitics will start from top to bottom,

Amd

The major DLT warks have been proposed for the 17 and order streams

falling within Simkhola Gad.

Note:- Keeping in view the apparent observations of the relevant treatable
areas, conventionall normal treatment measures are proposed.
However where such treatment measurcs may pot be considercd
adequate, in such cases treatment measures like Gubbions! Retaining
walls! Dry Stone Check Dams /Rip-Rap ete. may be considered.

Details of order und length of 1 and 2™ order streams within the
proposed actual treatable are (3™ MWS):-

| | Tuotal Length of Total
No of Streams | No of .‘jtreamﬂ Length
| | streams : : of 1" &
S.No. | Division | 2"
| 15 Enc’é aEder
| Order | order Streams
_ | _ | (KM)
1 | Pithoragarh | 217 14 231 1538.20 | 16.30 174.70

|.ength of 1st and 2nd order streams within Actual treatable arca (Simkhola Gad)
1747 Km Km (174700 meler)
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Considering, approximaiely 15 meter width will be proposed for treatment. The
treatable area of the 1st & 2nd order stream will be = 174700 meter x 15

=202.05 ha
On the basis of 1™ & 2™ order of streams, phyvsiozraphy, slope conditions { less
than 33-35%) soil shallow 1 decp loamy and porous. Vegelation and funds
available treatable

Proposed treatable length = 5l km

Considering, that approximately 15 meter width will be treated:

Propased actual treatable area =50 Km x 153m = (530 x 1000y meters x 15 m
= 750000 sqmt
=75 ha
Proposed treatable arca = Arca proposed for forestry works + area

proposed for DLT works
=04.28+75=169.28 ha.

Reasons for selecting 50 km length for treatment

+ On <he basis of 17 and 2™ order of streams.

1
+
+

=

lLand use pattern.
Ssoilfgradient conditions- The gradient betwesn 0 degree to 20 degree.
Density of less vegetation.

Limitation of funds.

[0S
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3.8.2.2 Treatment of Gullies-

{a) Brash Wood Check ams

Gullies having depth ranging between 1.2 moto 2.1 meters, brush wood check
dams are made by making 2 rows of shrubs and posts. In this method four
sufficiently long wooden posts are tixed vertically on the ground across the direction
of gullv. These posts are inserted 60 cm inside the earth. The brush wood is
thereafter spread on the surface of the cully in such a way that the stumps of the
bushes are in opposite direction of the flow of water. The brush woods are tied
together and are also tied with the wooden posts, The posts should be made of those
species which are good coppices, Brush wood check dam with two rows can also be
used for the gullies which have depth of 2.1 meters 1o 3 meters and width of nearly 6
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(b} Drv Cheek Dams-

Where adequate stones and boulders are available dry check dams are made acrogs
the cullies, These are made nearly (.73 meter deep and 1.25 meters wide (Figure 3.2)

Fig No. 3.5
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(c) Gabion Structure/Crate Wire Check Dams-

Crabion structures have multifarious application in erosion control works.
Generally these are usec for reducing slopes or river and nalas and also for various
other purposes as mentioned in other paragraphs of this chapter. Gabion boxes are
made of galvanised iron wire preferably with No-8 gauge but not less than 10
gauges. Hexagonal or square wiple twisted mesh varying in size hetween 7.5 cm w
15 em is commonly used. The wire mesh may be made by labours afier short
training. Une gabion structure 1s known as gabion unil and bigger structures are
made of these gabion units. For construction of these structures in the Teld first wire
mesh is prepared and thereatter it available locally. In case of stones of various sizes
being available the larger one should be placed on sides and smaller ones are used
for illing in the centers.

Fizure 3.6
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Fig No. 3.6.1

(d} Peerul checkdam
Checkdams constructed from Peerul/pine leaves give an alternate use of pine
leaves. Pine leaves ace very sensitive Lo [orest fire and their use in the form of
checkdams may reduce the possibility of forest fire and enhance soil & moisture
conditions. Par constructing the peerul checkdams the following items are required.
|- 30-33 kg dry pine leaves for 3 meter long chackdam,
2~ Nel formed from coconut rope, standard size 10cmx | Oem.
[For checkdam of 3 meter long and 50 cm diameter. a 3 mx3m sized net is
required. According the nature of site the size of net may be changed. Streams of

IR
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shrubs or ron may be used as supporting pillars to the peerul checkdams. For
making the checkdams from peeral the net is spread and peerul leaves are wrapped
with in it in the [om of roles. After that this net is tied with rope tightly,

‘These roles are placed such that no space is left on both the sites and there is
no other way for water passes except checkdam. If the role is smaller as compared (o
the size of Gadhera, then the number of roles may be increased end placed in such &
way that the whole Gadhera is covered completely. After that for supporting the
roles the supporting sticks or iren houks (in case of hard rock) may be used. In case
of deep Gadheras the rcles may be placed one above the other. In small Gadheras
serics of checkdams may be constructed in such a way that level of lower side of the
upper checkdam and upper side of the lower checkdam s samel. There is no need 1
leave any spill way in this case.

3.8.2.3 Stabilization of Land Slips/Slides
Landslides are commen phenomenon in hilly areas and these are basically
because of the effect of changes in the canth and alse because of the effect of weatker
on the earth surface. When landslides/landslip takes place a lot of vegetation or
public property is destroved. Landslide areas requires weatment for  their
rehabilitation and 1o check accelerated soil erosion in the arza.

Following are the main methods used for stabilization of land slide aMecied
areas:

a. Retaining Wall/Breast/Side YWall

Retaining wall is constructed for protecting land and soil on steep slopes.
Thiz is made of either drv masonry work or cement masonry work. The wire mesh or
gabion blocks are also used depending on the intensily of erosion. The ratio of width
and depth of the loundation should be kept as such that it can withstand the
weight/pressure of the retaining wall. The breadth of the retaining wall should be 2/3
of the height of the retaining wall. The wicth of the retaining wall should decrease
gradually when ascending towards upper end and it should be nearly 1 meter an the
tep. Nermally width of the base is kept in the multiple of meter so that one meter
size gabion blocks can be used for this purpose. The reduction in the width of the
retaining wall is such that 1/3 part of measurement of gabion block is reduced.
Fig.3.3.
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Fig No. 3.7
Use of concrete in constructed of retaining wall in every 6 em of retaining/braast
wall concrete lintel i1s given and rest of the height 15 covered by dry masonry work.
After every 2 meter gap 100 sqem size weep holes are made stones are filled between
the horizontal wall and the sloping wall.
1" wall is made with cement cenerete at the base of the retaining wall. 1t should be
60 em deep and should be in appropriate ratie of the height, A suitable apron should
also be made.

b. Vegetative Gully plug, construction of checkdam by pine needles (Peerul)-
To reinforce the protective fimetion of the above seil conservation structures the
proposed works will necessarily be strenglhened by suitable vegetative measures. The
treated area will be supplemented with the plantation of soil binding shrubs ard grass
species  such  as  Napier  gross, Vitex  wegonde,  lannea prondious,  Tanmea.

coraomandelica. erthring, suberpsg, inomova, cormes 2o,

Lo
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3.8.2.4 Water Harvesting and Conservation —
Most of the agriculture in the area is rain fed some of which can be put under
irrigation if natural water resources are properly utilzed. Keeping this in mind
following minor irrigation structures have been proposed under this component-

i
ii.
iii.
iv.
Vv,
vi.
Wil

almost negligible waler evaporation,

Water harvesting tank
lrrigation tank
Contour trenching

Repair of Naula/Chal- Khal
Repair of irrigation channel

Construction ‘Strengthening of minor irrigation channels.
Construction/repairing the natural water sources in the form of Bauries, that
could be used mainly for drinking. They can hold water for a long time because of

Expenditure proposed Rs 63.97Lakh

3.8.2.5 Wild Life Management:
Habitat improvement is an integral

reproduce and survive, Even creaticn
importance. Such openings are essential for herhaceous cover and insect production

parl of wildlife management. This consists
of hrinzing into useful association of thosc conditions necded hy a specics o
of small openings is of great value and

em which ground-living animals such as pheasants predominately feed during the

first few wesks after birth. contrel of cever is also imporlant. Any change in

vegetation can alleet many of the animals do not recognize the bouncaries and

1

Table 3.7
LNIT o
w1 - p—— - Erteil PHYSICAL TOTAL
No. PROPOSED ACTIVITIES UNIT ({.:::}l TARGET (NO) COST (Rs)
1 Conslruction ol Vepelalive e S300.00 25 82300.00
check dar’ Gullv plue, |
2 | Stone Check dams Cum | 63000 1511 082 150,00
3 Peerul checkdam No | 2490.00 B0 216630000
4 | Construction of RR dry Cum 650.00 650 422500.00
ersolidum -
3 | Construction of gabion structure | Cum 147400 7060 103 180,00
Crate wire check dams,
Retaining wall, breast wall, side
wall, defective spurs -
& | Construction of waler Cuin 538,00 250 164 500,00
conservation tank (kachha)
small size
7| Construction of Spur within Cum 1375.00 B0 B25000.010
galion structure (with filling of
hard packed stone) o
3 Digging of contour trenches Mo e SO 21994,
(3x0L30x0.300 seed sowing of 00
suitable grasses and shrub spp |
4 | Construction of chal-khal Cum 2335 200 050000 |
Total Expenditure proposed 6397 |
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buarriers. It will help in the free movement of the wild animals and further more
reduce the man-animal conflict while they arc coming to the nearby village areas.

The CAT Plan area is also quiet sensitive for damage to human lite and cattle by
leopards. The incidences caused by the leopards so far reported within last few vears
have been frequeni. The Risqué tcams will be trained inappropriate institutions. The
area is also facing the problem caused by monkeys as they have been causing lot of
damage to agriculture crops as well as cause damage to human beings, Plantation of
fruit bearing species in the forest fringe areas will reduce the ertry of wild animals
particularly the monkeys in village areas.

The State Govt. of Uttarakhand/State Forest Deptt. Has launched the operatior
lor catching the noterious monkeys. In the project arca such operations will also be
exezuted 1o cateh the notorious monkeys as per the guidelines of deptt and 1o release
them intc the distant forest areas. The other scheme will alse be exceuted which arc
In respect 0 minimizing the monkey menace as per the directions of deplt. Besides
the above the fruit bearing tree saplings such as mango. amla, bair, Jamun. Harrad.
Behada cte. will be planted in forest fringe areas so that the sulficient fruit is
available to the wikd monkeys and birds etc. in near future which ultimately wiil help
in minimizing the man-animal conflicts.

I'he calchment area comprises of Reserve forest areas and olher civil lands whaich
arc important for the presence of valuable flora & fauna ete. The following main
faunal species are found in the area-

Common Langur (Preshytis entellis). Common leapard (Panthera pordus), Giant
fving squirrel  (Petawrisia spl. Goral (Naemorhaedus eorali.  Barking  deer
(Nemorhaedus goral), Spotted deer (dxis axis), Sambhar {Cervus unicolor),
Himalavan black bear (Selenarctors thibeiamus), Himalayan mouse hare (Ochotana
rovier), Jackal (Cawis auwres). Jungle Car iFelis chanus), Wild hore Susscrofa
Cristed s

As a good number of molor roads bave been constructed the project area during
the last decade, it has created considerable damage to wildlife habitat and is posing a
comtinuous  threat for wildlife conservation. As a result incidences of wildlife
intrusion and the damage caused have increased. The construction of proposed dam
may further aggravate the problem. Keeping above in mind the habitat imprevement
works and the step helpful for reducing the prevailing trend of man-animal conflicts
have been proposed.

Proposed Activities-

1. Control of invasive weeds and ccological restoration- This activity
will overlap on forest land which is lantana infested at many places. About 30 ha of
such areas will be undertzken under this activity, The CE Babu method will be
applied to control lantana. [n the first year uprooting work will be carried out wheli
will be [ollewed by restoration work for successive two vears,

2. Water Springs/Vater Holes- Water is critical for wildlife. Nawral water
springs are present in the furest bul they are net sulTicient during the lean periods i.e.

midsummer. Artificial water springs‘holes may be created or natural spring may he
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recharged or reactivated in the [orest. They should be maintained every year. It is
prescribed that 160 no. Water hotes should be created on a priority basis.
Expenditure proposed Rs. 4.74 lakhs

Tabhle 3.8

Sl Noa. | PROPOSED [INIT IrNIT PHYSICAL TOTAL COST
ACTIVITIES COST (Rs} | TARGET (ha) | (Rs. In Lakhs)

[ Habitat improvement Ha 7530 41 .09

{ Eradication af noxious
woods)
2 Creation of water holes Mo #2500 032 1.65
- Tutal 4.74 |

Efforts for reducing man animal conflicts:-

The joint groups of B 1o 10 persons of locals plus the local forest guard &
watchers etc. will be formed and equipped with risqué equipments to minimize the
damage caused to life and property. The groups so formed will be trained by SDR
(State Disaster Relief Force) for basic knowledge of risqué operation,

Fruit bearing tree saplings such as mango, Amla, Bair, lamun, Harrad. Behada
ete. Will be planted in Torest fringe areas so that sufficient fruits are available to the
wild monkeys and birds ete. In near future which ultimately will help in minimizing
the man animal comflicts.

Sufficient measures will be taken in digging of new ponds or watzr bodies and
maintaining the existing ones within forest areas so that sufficient water is available
to wild animals and in summer season and the wild animals are not forced to enter
the village areas. This will also help in deducing the incidents of man animal
interactions and resulting in minimizing the damage caused.
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3.8.2.6 Payment of ecnsystem services fo local communities and institution

Table 3.9
51 PROTOSED AVTIVITIES FROFPOSED
No EXPENDITURE (Rs,
| In Lakhs)
. Reward and recognitation to the local 4.74
communities/institution. biodiversity conservation. [ire
privection measures bio production system water
N harvesting cte. _
Total | 4.74

3.8.2.7 Provision of Alternate Energy resources/Energy Conscervation
‘The populstion 15 largely dependent on forest and forest produce e.g. food.
fodder & fuel for their livelihood which ultimately result into detcrioration and
degradation of forest wealth, So the measures have to be taken in Lo account which
can help reduce the demand of such recessities hy providing them other alternative
suggested as urder:

1} Encouraging use of Bio-Gas/LPG/Street Solar lights. For bio-mass saving
efficiency improvement and setier life stvle.

21 Encouraging use of individual wi'els & Bathrooms-dovetailing with Swajal
Yoina & other

31 Bio bracketing for income generating.

4 Encouraging use ol induction cookers/plales

Table 3.10

e : : PROPOSED EXPENDITURE (IN
5L No  PROPOSED ACTIVITIES LAKHS)
1 Aliernative Energy Sources
~a LLPG connections to BPLL 050
b Rolar cookerfsolar panel 224
c Sclar lantern 2.00 _ |
- ‘Total 4.74 —

3.8.3 Agriculture Based Development Activities:

A total of 176 ha. Agriculture land is available in the projeet area. The maost
ol agricu’ture is rain fed. only small porticn is irrigated. The farmers still stick to
conventicnal agriculure practices. Use of total seed is common. All these factors
lead to low vield per hectare whick is only sufficient for substance barely for 3-4
months, and to fulfil their other day o day requirement the villagers migrate o
nearby town and cities. Keeping all these facts into consideration the fellowing
measures have been proposed under agriculture components.
Expenditure proposed Rs. 9.47 Lakhs

I- Field demonsiration and Promotion of productive agri-systems- The
main agriculture of crops-wheat and paddy will be exhibited on the field, so that the
farmers may be molivated and encouraged Tor use of improved varicty seed and
farming techniques.
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Repairing of terraces- The terrain in the caichment area is not suited Tor good
agriculture vield, so the leveling of terracing will be carried out to better the
productien. The farmers will also be encouraged for scientific mulching practices.
Promotion of use of bio/vermi compost- The use of chemical fertilizers bring many
hazards to public health and oroanic/hiofertilizers are sulfer from this view point.
simultancously the productivity is also maimtained. Vermi compost s a preferred
nutrient sources for organic farming. It is eco-friendly non toxic, consumes low
energy input for composting is a recycled biological product, so the bio/vermin
compost will be advertised for larger use.

Promotion of use of improved agriculture implements-the conventional
implements take a lot of time and are expensive in energy consumption and alse
results in ‘ow productivity, the use of improved agriculture implemenis will be
encouraged to save the time and energy and inerease the productivity,
FEstablishment of Mahila Nurseryv- To involve the local villagers. specially women
there is a proposal to establish women nurseries with bvback guarantee. Such
nurseries will be managed by local Mahila SHG (Sell Help Group). The financial
support will be extznded through CAT Plan and the groups will be properly trained.
The technical knowhow and support will also be provided by local Torest officers
and horticulture experts.

Mulliple cropping- Growing more than one crop ol the same preces of lund in one
vear is called multiple cropping, The svstem can take various forms including
intercropping. relay cropping. Apart from increasing crop production all forms can
be beneficial to erosion control because they add an earlier protective cover ta the
ground comparzd to mong cropping.

Contour Cultivation and closed planning- Contour cultivation means filling &
planning at right angles to the natural slope of the land. For erosion control. contour
cultivation is better than the up and down slope tillage method. Besides this close
planting tollowed by triangle design on the contour will vield better rasults te control
runoff erosion.

Strip cropping- 15 a syvstem where farms crops are planted in relatively narrew
strips aeross the slope of the land and se arranged that the living strips act as erosion
resistant crops,

Mulching — is a cover on the soil that is quite etfect for crosion control beceuse it
protects at eround level, Torming a cover against erosion. It is also protects the soil
from extreme temperature. Meterials used for mulching can be crop reduces, straw,
green leaves and stems, wood chips. old paper as available o farmers.

Table 3.11

SL No PROPOSED ACTIVITIES FROPOSED EXPENDITURE (IN LAKHS) |

Field demonstration and Promotion of productive 1.00
agri-systems

e 04 i

o |
=

Repairing ol terraces

=

Promotion of use of bio/vermi oo post

| i | |
oo | Lh |
]

Promaotion of use of improved agricalture
implements

@0 =] g LA

Establishment of Mahila Nursery ) (.62

~ Multiple cropping (0,50
Cortour Cultivation and closed planning 1.00
Strip cropping . - .30

Mlulching | 0.50
Toal 9.47
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3.8.4 Horticulinre
As yield from agriculture is not sufficient even for subsistence the villagers are
unwilling to continue with agriculture and most of the fields are Tallow. This is the
area which can be put under horticulture, Also spaces are available in the back vard
of the houses where vegetables can be gronwn to fulfil day to day requirement of the
villagers. Keeping this in mind following activities under horticulture component
have been proposed.

i Encouraging use of HY'V fruit species.

ii. Encouraging cultivation of medicinal and aromatic plants.

iii. Strengthening of storage capaciy building Tor grading and packagzing
technigues ele.

iv. Encouraging use of guality seed and planting materials,

W Fneouraging the use nf’ oreanic manures.

v Fruit processing and value addition,

Expenditure Proposed:- 7.11 Lakhs

Table 3.12
S = : Gl PROPOSED EXPENDITL RE
51 No PROPOSED .A{.T[‘t ITIES IN LAKILS)
I Hortculturz Developman o
& Flanning of high vicld and latest varicty horticulture .65
) spocies =
b. Medicinal Plants Development |65
g Establistunznt ol cold storage £33
Bes-ieepings |26
Total i T.11

3.8.5 Animal husbandry-

After agriculture animal husbandry is the second important occupation and
source of income for the villagpes. The animals are of loeal breed and milk
produoction per eatile is very nominal. The number of the cattle, specially goats
and sheep per howschold is quite large. These animals are left free to graze in
the forests. To improve and develop management of livestock in the village
following activities have been proposed under animal hushandry component-

i.  Establishment of NBC/Buffalo (Murra) — goats — for breed improvement.

ii. Vaccination — [or health improvement through regular visits of resource persons.

iii. Chari construetion/Nand (troughs) — for better stall feeding.

iv. Encouraging use of fodder seeds, (Jai-barseem ete.)- for betier nutrition, This will
also reduce the fodder wastage and women labour,

v. Strengthening of co-operative milk societies for better marketing. The existing co-
operative milk secieties will be strengthened and new co-operatives will be initiated
in the arzas where they don't exceed to give a strong marketing sctup to the

COMITLNTY,
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Expenditure Proposed:- 7.11 Takhs

Table 3.13
S PROPOSED EXPENDITURE |
S No PROPOSED ACTIVITIES (IN LAKHS)
1 Animal Husbandry Development
a. Health care to livestock L1
. Development of Pasture and fodder in | .88
agriculture land
. Stall feeding arrangements 2.82 ]
d. Breed improvement for livestock .00 )
Total _ 7.11

3.8.6 Energv Conservation
The population is largely dependent on forest and  Torest produce e food,
fodder & tuel for their Dvelihood which ultimately result inte deterioration and
degradation of forest wealth. So the measures have to be taken in to account which
can help reduce the demand of such necessities by providing them other aliernative
sugpested as under:

31 Encouraging use of Bio-Gas/LPG/Street Solar lights. For bio-mass saving
efficiency improvement and better life stvle,

6) Encouraging use of individual toilets & Bathrooms-dovetailing with Swa'al
Yojna & other

71 Bio bracketing {or income generating.

81 Encouraging usc of induction cookers/plates

387 Training for income (enerating Activities (TCG:A)/support for income
generation activitis in non-farm sector
As the opportunitics of various incomes generating activities are very bleak.
so the inhabitant of the project area faced the mounting problem of unemplovment
and this is also an inducting factor for the migration of vouths, Keeping this lactor in
view a large number of employment generating activities will have 10 be developed
to make the villagers self sufficient. The training for skill up gradation and other
income oriented activities have been aken care of in this plan. Following activities
are being included this purpose-

1-  Capacity building training and exposure visit of VP, SHGs and staff.
2~ Process building woerkshop and catchment awareness programme.

As the opportunities of various income generating activities are very less, so0
the inhabitant of the project area faces the mounting problem un-employment and
this is also an inducting factor for the migration of vouths, Keeping this factor in
view a largce number of employvment sevncrating activities will have o be
developed 1o make the villagers sell sufTicient. The training for skill up gradation
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and other income oriented activities have been taken care of in this plan.
Following activities are being included for this purpose:-

a.
b

c.

Backyvard poultry.
Cottaze industry,

Training and support for lecal atisans, blacksmith, carpenter (wooden items)

and support for handicraft centers.

Training and support of small IGA activities.
Biodvermin composting

COhrchard development

Table No.3. 14

PROFOSED
Sl No PROPOSED AVTIVITIES EXPENDITURE
_ I {Rs. In Lakhs)
1 Capzcity building training and cxposere visit of vp 7.10
IR villagers and staff’
2 Publicity and extension of project and its documentation 2.37
Sub Total 947 |
3 Institution support & Development . 2.40
4 Entry point activitics 7.07
Sub Total 9.47

3.8.8 Other Interventions-
As has been said in the beginning. multi- sectoral approach has keen the
central thzme in planning and execution of CAT plan proposals as illustrated above,
ferestry .SMC livelihood support end capacity building /skill up gredation of the
stakeholders have been the focus activities. Still few other important areas qave been
identified which will have major role to play in achieving CAT plan chjectives,
Appropriate fund prevision have been made for these interventions and accordingly
activity specific necessary details will be placed in the details project repart such

arcas are under;

Facilitation for convergence regarding social security schemes (this will be

linded by corpus fund)

Value addition and marketing

Minor repairing of community assets
Panchavat bhawan /fcommunity centre
Foot/bridle paths

Village community ponds

3.9 Infrastructure and Communication-

To carry out plan smoothly and successfully, the strengthening of cssential

infrastructure and communication such as setting up building like field huts/stores,
maintenance of old staft quarterss minor civil works and cut sourcing of vehicles is an

urgent need. The modern technolegy can be wsed as zood ool for wriving at better

results and healthy operation of the management nnits. To improvise the effectiveness,

11&
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incentives to personnel and structured Monitoring and Evaluation process will make the
plan objective meaningful and its results more useful. To meet the purpose the
expenditure has been provided which is shown an annexure 8.9 and 10.

Table 3.15
1 Mo, Componcent and Activities l-'rupursed B
- . in lacs
Project Management '
il Administration Cost (Project Management Cell)
= Tuvestment Cosi

I Eguipment and supplies and setting up building like 1.11

field huts/store
2 ~ Outsourcing of vehicles (Four & two wheelers) 600 |

Recurrent Cosis ' -

3 malaries/service charges of contractual staff (Sector 7.38%
heads). village motivator, senior co-ordinator,
Regional co-ordinator and staft on deputztion

4 Project allowanee: honererium to forest staft 225

3 FOL of vehicle maintenance, repair and kiring ol 285
vehicles = _ .

6 Communication and convevance allowance 1o tolal 2235
Project staff & Motivators

7 Office expenses X35

Sub Total 2369 |

3. 10 Suppert For Social Welfare —

As has been said in the beginning., multi- sectoral approach has been the
central theme in planning and execution of CAT plan preposals as illustrated above,
forestry SMC livelihood support end capacity building /Akill up gradation of the
stakeholders have been the focus activitics  end in these aclivities women
participation will be the first priority. Stll fow other imporiant areas have been
identified which will have major role to play in achieving CAT plan objectives.
Support for social wellare. (ormation of women SHGs and organization of health

camps ele.
Tahble 3.16
Sl PHYSICAL TOTAL COST
SE , i -
No. FROFOSEDACIINITES. | runowrae (Rs. In Lakhs)
[ | Training for relased to different 24 training 23T
income generaling activities . =1
2 Support for social wellare creation of 24 camps 237
SHG and erganization of health camps |
Tatal 4.74

R
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3.10.1 Documentation of Project Works and Consolidation of Various Works-

Table 3.17
:‘;I' Consolidation phase F'rupursed ERGSTHS
N, B | in lacs
I Execution of withdrawal of Plan (.71
2 Documentation of project work consalidation and 166
completion =
Total _ 2.37

3. 1L2- Micro-planning-
The detailed praject repert (DPR) for the treatment of the area will be preparad
after preparing micro-plans. using PRA as a tool. for selected entire MWS 3 fallirg in
the Catchment area of the proposed Tankul small SHP.

Table 3.18

hu] B e FHYSICAL | TOTAL COST (Rs. |
M. PROPOSED AC 11"»-_1 TI'iES TARGET Neo fr: Talichis
I Preparation of DPR & Microplans LS 292
2 Research and studies LS | 2.23
Total I S 4.75 |

3.10L.3 Corpus Fund-

In case of personal benefit w local beneficiaries from agriculture/horticulture/
animal husbandry under CAT plan. provisions of Govi, of India. Commoen Water Shed
Guidelines revised on oct. 2011) contribution of 20% (Genera. calegery) and 0%
(SC/ST carepory) shall be payvable at the time of implementaticn.

1. User charges and group membership charges ele. also
2. Utilization for the maintenance and project asscsts.

3.10.4 Execcuting Agency
The reatment  plan targets both the reserve forest and ¢ivil and private land in
the villages. while mostly plantation and soil conservation activities will be camied out
in forest land the other activities  targeting village development like Agriculture |
Horticulture. Animal Husbandry etc will be implemented in villages involving villagers.
While the respective forest divisions will be the executive agency in the furest arcas the
Gram Panchayals, through respective Villages Level Committees.  will implement
activitics in the villages.
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To ensure involvement of villagers in the ‘mplementation of the activities
formation of local institutions like women/mixed Self Help Groups (SHGs) User
Groups will be encouraged.

3.10.5 Monitoring & Evaluation;-
Table 3.19

SI. No, Component and Activities Proposed amount
_ _ in lacs
Maonitoring & Evaluation-Proposed
L. Establishment of MIS | .60
¥ Establishment of GIS & Monitoring .60
3 Evaluation & Mi.‘rh[[m'[ng _ | 4840
1. - Baseline studies/Midterm/ Lnd Term : [.20
5 Internal & External audit 114
B Total ) 4.74

3.10.6 CONTINGENCY :-

Table 3.20) _
Sl. No Particulars e “Amount in lacs
| Contingency chargas: (2%) _ 4.75

E2
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3.10.7 CAT plan duration, physical & financial outlay:-

The CAT plan period is 7 years, first 4 yvears will be utilized for management
and the rest period is withdrawal phase. Component wise and subcomponent
wise linancial targets arc being shown in the table below:

Proposed cost component wise in

% for CAT plan (£

Table No-3.21
Proposed cost component wise in % for CAT plan

AT plan guidelines 2014)

Financial % as |

__Project sialf & Motivators

Office expenses

sl | Code | (J{un_pnneul and Activities Proposed | Proposed
No.  No. Target ' amount per CAT Plan
(in lacs) guidelines
| | | _ ony
S Project Management 12%
I Administration Cest (Project . 10%
Management Cell) ) __\_ =l s .= =
1 Tt Investment Cosl
1.1.1 Equipment and supplies and 3.555 1.5%
I setting up building like field
[ huts/store _
L4 'Duts;m_'rcing of vehicles (Four 3.353 1.5%% 7
. 2| & two wheelers) - o
i Recusrent Costs | -
L2, Salaries/service charges of 7.28 Total required
I contractual stall (Sector Rs. 9.83 Lac (As
‘ heads), village motivator, per MaoM dt.
senior co-ordinator, Regional 07.09.17
ce-ordinator arul staff on | remaining will be
| deputation | diverted from
| i 1.1.2.2)
8 | Project allowance! honorarium | 2.25 1%
I lo forest staff
o POL of vehicle maintenance, | 225 1% )
_ | _3 | repairand hiring of vehicles 1
| 8 Communication and ; 22
| 4 | conveyance allowance o otal i
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!_ T Management Information ' 1.20) 0.3%
System MISVGIS _
I ‘__II.E.;?__ Concurrent Monitoring & 1.20) (1.5%
L Evaluation
| 1.2.3 Study(Baseline/mid-term/end 1.20 0.5%
L g term)
.24 Control Systems & Financial 1.14 0.5%
| | review-Audil( Internal -
|_ Exlernal)
Sub Total 4.74 2%
Total (1) 28.43 12%
I:E 2 Preparatory Phase-Proposed 10%
2.1 Development of instizutional
|_ svatem
2.1.1 Institutional Development anc 2.40 1%
| Support
| | 21.2 | Entry Point Activities (EPA) 7.07 3%
Minor repairing of community
| P - (water tap, Dri nking water erc.)
i L Sub Total 9.47 4%
‘ 2.2 Capacity Building and
‘ Publication awareness and
i cxlension
| 2] Capacity building training and 7.10 3%
‘ | exposure visit of vp villagers
and statf - ol .
i 2237 Publicity and extension of 2:37 1%
5 project and its documentation
. Sub Total 47 4%
‘ Z3 Preparation of DPR & Micro- 2.52 1%
S plans - i
l 24 Research and study _ETJ__ | 9%
Sub Tuotal 4.75 2%
’_ Total(2) . 23.69 109%
3 3 Catchment arca treatmen| ‘ 75%
| | phase .
| | 2f | Catchment areq treatment | 63%
o | activities e b |_ Sl o
| 3.1 A forestation works in Reserve |
‘ Forests
F il Afforestation works ‘ 14.00 ha 71.08 30%
I
| | 3.1.1. " Assisted Natural Regeneration | 20,00 ha—l
7 N
211 Miscellangous activities- 028 ha | |
| | 3 | Pasture dedglopment |
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Catchment Treatment Work

2%

*Soil & moisture conservation
work

Construction of vegetative
CheckDama! gully plug

25,00 cum

Stone Check Dams

1511.00 |
CLITy

Pirul Cheek Dams

Construction of R.R. Thry Check
Dam

-
Pt
™

Construction of Gabion Structure
Crate wire checkdam, Retzining
walls, Breast wall, Side wall,
Defective Spurs

"
T
[
3

870 NO

630.00
cum

F00.00
cum

Construction of water
corservation tanks (Kacha) Small
gize

250.00

Glim

s
[
o0

Construction ol spurs with in
gabion structure (with filling of
hiard packed stone)

G100

CLITL

Digging of contour trenches
(5.0x0.30x0.30) seed sowing of
suitable grasses and sarub
species)

3000 No

Construction of Chal-khal

30000

LI

.87

Payment of eco-svstem services
to lhe local commurities/
institutions, bio-diversity
conservation, fire orotection
messures o adapt bio productior
system water harvesting ete,

3l

LS

2%

Wildlife Management (Mitigation
of Man-uaimal conflict, habitat
improvement by eradication of
[eXIous weeds,

46 ha

4.74

T

Creation of water holes)

02 No

[}
L

Provision of aliernative energy

resources (by installation of solar
energy panel and supply of solar
laniern)

L5

4.74

Sub Total

149,27

| activities
TR U HET R

Conservation oriented livelihood

Ul @t 37 WAt F Gme ge (@ § s fea o

J g ¥ .
et 124 e
SREMEE T, IS g ESL
TS e N\ SRS, A




CAT Plan Tankuf Small Hydro- Electric Projeet

Apricultural basad development
activities

Development ol agro-forestry
(plantation of fuel, fodder and
domestic use specics.

Horticulture

947

4%

3%

Development of horticulture
activitics (Planting of high
vield and latest variety
horticultural species creation of
infrastructure for storage of
lood and vegetable and their
processing. planting of
aromatic and medicinal plants)

Distribution of Horticulture
Plants

7110

111

Animal husbandry

Chari construction/Nand
(troughsi- For better stall
feeding

2.84

5
e

Vaccination —for health
improvemert

LS

2.96

Caltle immunization (Twice in
a year through animal
husbandry doctor)

400 No

0.81

L]
= B2
Lad

Promoting artificial
insemination in cattle

3 Mo

().50

P |
3
e

Support for income
generation activities in non
farm sector (Nature
guideleco tourism and
development of local
embroidery)

Training for related to different
income generating activities,

2]

Training

237

|

Organization of hzalth camp

Sub Total

Total (3)

21 camps

L2

Yo

17T

28.43

12%

75%

Consolidation phase

Execution of withdrawal of
Plan

0.71

0.30%

Docwmentation of project work
consulidation and completion

Total (4)

0.70%

1%

wn

Contingency Charges

4| L
-1

-Fl-fﬂ
LA -

\

4.75

1 29,

¥

236.94

/
L\ 100%
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The component wise and sub component wise financial allocation is bassd on the
guide lines issued by PCCF. Uttarakhand, The financial estimation for forestry managenient,
drainage line treatment and water harvesting and conservation works are based on current
North Kumacn Circle Schedule of Rates. Due consideration has been provided to account
for the inflation in subsequent years.

The activity proposed under each measure compaonent of the five components
(Project Management. Preparatory Phase . Watershed Work | huse, Livelihood
Activities for poorest! marginal farmers and consolidation phase ) dre indicative and
may slightly differ depending on the site specific condition/requirembnt as per micro-
plannine. |

The total cost of the proposed CAT Plan is 236.94 Lalkhs. \
|

WE?FT-T{':E
| / Diviiggeg b F arest-Officer

Pithoragarh Forest Division

© Moy B, ST
., SegrEr e " _ i

- HER] G AN, FAS,
@m%‘-ﬁam i

- 'l -
O
gy B L‘E"-'I_"‘i‘

UwE, IFUFA



Catchment I'reatment Work '’

Soil and moisture conservation work

S1. | Name of work and description
No.

Name of place

| Longitude

Latitude

30°1"36 340"

I Construction of vegelative Check Dams Biir:bung (Gaon 8074211 2.300"
‘avlly plug 1
2 Stone Check Dams ~ Bunbung Gaon 80°42'1 5, 480" 30°1'30.960"

Tanlul Gaon
Weir site
Sumkhola

Tl

Pirul Check Dams

| 80°42'52.920 "

30°0° 12,180 "

80174222 560"

3P 1'58.860"

Bunbung Gaon

80°42'22. 860"

30°1'30.480"

Tenkul Gaon

80°427 522601

1 30°0° 11 340"

Near Weir site
Simkhola

80742'23.820"

30°1'57.000"

4 (Wﬁnstmctiﬂn of R R Dry Check Dams

hfiang,l-i'Gacm Nala
 Kunjaso Gaon

80°42'53,580"

20°147.040"

80°42'47.700 "

30°1'E7. 520"

| Magti Gaon

30734253 160"

20°1'48. 180"

Tankul Gaon

s50°42" 45,500 "

30°0°13.140 "

(Kacha) Small Size

' Bunbung Gaon

80°42'20. 640"

5 Construction of Gabion Structure Crate Tankul Gaon R0742'44 220 " 30°0r13.560 "

Wire check dams, Retaining Walls, Nala _

Breast Walls. Side Walls, Defective _'J‘ﬂ'nklill Gaon R0%42'45 650 " 3070742000 "

Spurs Weir site 80742'25.6%0 " 3D°1'52,380"
Simkhola ‘
Power house site | 80°42'54.160" | 29°1'50.120"
Mangti |

| & Construction of waler conscrvation tanks

30°1'28.080"

Tankul Gaon

80742' 51.180 "

30°0' 09.300"

Construction of spurs within gabion
structure (with filing of hard packed
stone)

- Bunbung Gaon

50742'16.380"

3071'30.840"

Tankul Gaon S0°42' 48.660 " | 30°0'16.200 "
Weir site BO742'33 400" 30°1'55.320"
_Simkhola

| Mangeti Gaon

R(742'54.260"

29°1'44 200"

[ 8 Iigging of contour trenches
(3.0x0.3x02.3 )i seed showing of suitable
' grasses and shrub spices)

| Bunbung Gaon

80°42'19 500"

Tanku! Gaon

80°42'40.020 "

30°1'30.900"

30°0 13360 "

Mangti Gaon

80°42'45 260"

29°1'45 340"

9 Construction of Chal- Khal

Bunbung Gaor

80°4223.700"

0°1'30.000"

Tankul Gaon

80°42'49 340 "

,_}.*langti Gaon

80°4230.4%50"

30°0"13.020 "

| 20°136.320"

NS L,

AE (LY
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CAT Plan Tawkid Small Hydro- Elecrric Project

3.10.8 Dove-Tailing

In the respective divisions, other forestry and allied programmes of similar nature

with the same mandate are being carried out. The funds available in such schemes may
be well utilized for the activities in this plan. the probable sehemes which can be dove
tailed to this CAT Plan arc summarized as below:

1 The development scheme of the RF& Civil Soyam Forest.
& [ntensification of forest management scheme

3. 13" finance commission scheme

4. CAMPA

Uttrakhand Bamboo& Fiber Development Board aided scheme
MNREGA (Mahatama Gandhi Mational Rural Empleyviment Guarantee Act)

Ln

3.10.9 CSR Activities;-

The ULV N Lid, will conducted the following activities from their CSE fund for

the social welfarz of the local community.

-  Health camps

2~ Scholarship for poor and brilliant students (10" and 12")

3- Higher education support for poor and meritorious students.

4- Support for providing additional private teachers in those school lacking
appropriate teacher availability. _

3= Support for repair and maintenance of local assets (temple, drinking water
pipeline, footpath, [harmshala ete.)

3.10.10 Benefits of CAT plan to community:-

I s b —

L

Increase in awareness among community regarding watershed development.
Availability of fodder near the village.

Reduction in wormnen drudgery.

Economic empowerment of women through SHGs fermation and capacity building
for entreprencurship development.

Availability of alternale energy resources,

Technical support in animal husbandry and increase diary production and change in
number of cattle.

Training and technical support on agriculture and income generation activities.
Recharge and rejuvenation of drying and dried up springs.

Enhancement in irrigation and drinking water availability at village level,

. Involvemant of community in forest management and development of sense of

ownetship among them.
Conhancement of asriculture and horticuliure producticn.
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CHAPTER-4
(PROJECT IMPLEMENTATION UNIT AND STAFFING)

4.1 Project Implementation Unit (PIU) and StalTing:

The Tankul small SHP Catchment Arca Treatment Plan is an e¢laborated
catchment area treatment plan with mu'ti-dimension integrated activities in which
communily participatory approach has an imporant Tole in planning and exceution.
The project area ic. the catchment area falls in Lo Pithoragarh Forest Division.
Pithoragarh. Accordingly the project activities would be implemented over a period of
seven years. Three revenue villuges will be covered through communily participation
with a well deigned exist plansstrategy.

Praject Implementation Unit will recruil required contractual staft personnel
such as Junior project co-ordinator. agricultureshorticulture specialist, livelihood
specialist, village motivatars [or effective implementation of these works and expert
attentien regarding technical and social imputes. The forestry and anclliary works will
be exzcuted by respective licld staft

PILI wise requirement of contractual staff is shown in the table helow:-
01 number junior project co-ordinator and 01 number data entry operator for
Pithoragarh Forest division have been proposed in Pithoragarh forest division,

Table 4.1
S, Office/ Number Detail of proposed contractual staff for CAT Plan
No. Division of revenue
niame village _— )
Junior Project co- Horticulture. | Village
ordinator operator cum agriculture and | mativator
~ Data entry | livestock specialist
1 Pithoragarh 3 {1 Horticulture, 01
Forest aariculture and
Drivision livestock specialis
will be cecasionally
hired as per the
requirement of
projectactivities |
Total 3 01 {1
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Detail of total estimated expenditure on staff shown in above

Table 4.2
i. Management Cost

Contractual stail I\'ll.l_rl.lll-i.}_ Total | 1¥¥r. [ 2%¥r. [ 3%¥r. 4%¥r | Sub
emolument Number Total
of staff |
' Village Motivator 3000 36000 37800 | 39690 41674 | 153164
Junior Project co-
Al s enda Thets 13000 144000 151200 | 158760 166698 | 620638
Entry Operator - B
Total 180000 189000 | 198450 208372 | 775822 |
II- Withdrawal Phase (Contractual Staff only)
Contractual staff Monthly Total S ye 6% Ve | TOyr Sub
emolume  Number Total I
nt of staff |
Village Motivator 3000 01 43738 | 43946 | 48243 | 137947 |
Jeke Rrgcet s ot | ganng 01 | 175033 | 183785 | 192974 | s51792 |
cum Entry Operator Yo
Total 02 | 218791 | 229731 | 241217 | 689739
? Grand T58224+689739= 1463561
Total

Mote:- Rate of management cost as per prevatling rales

The abrwve PMU staff requirement is based on the schedule communicated by
PCCT Uttarakhand vide office memorandum Kha-174/13-2(2). dated 13-8-2011 and
the financial calculations sre bascd on the monthly emcluments Nxed by CCF,
Kumaon. An annual increase 5% (3% fixed and 2% performance based in the wage
rate has been considered in working out of the expenditure for plan period.

4.2 Project Implementation Unit (PIU):

The responsibility of implementing the project as envisaged in its objective will
lic with the concerned Divisional Forest Officer e, DFO,  Pithoragarh. The nedal
PMU ie. DFO. Pithoragarh will perform the duties of generating/compiling the
monthly/quarterly/ annually reports and sending the documents and MIS progress
report and vther relevant information to CF Kumaon cirle (The nodal conservator). In
addition. an ACF will monitor the project progress,

The PMU staft will rezularly help and advice on technical and social matters o
the ACE and DFO in planning and implementation process. DFO will co-ordinate to
concern expertsitechniczl instinntion/line departments such as FRIL WII, FSL. Central
Soil and Water Conservation. research and trainirg institution Dehradeon. agriculture,
horticulture . animal husbandry, rural developmert department ete, for support and
know howe sharing,
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The praject will also be closely monitored by CCF Kumaor,

The Tankul SHP arca lies in Dharchula Rangze (Pithorazarh Division) . For
etfective implementation of the project activities range headed by a Range level Forest
oficer will form a Project implementation Unit (PIL). Each revenue village will have
a committee entitled to implement the work proposed in Panchavat area.

To provide institutional and technical support to the project works  Junior
P'roject co-ordinator will be engaged as per the requirement. Junior Project co-
ordinator  (Jr.PC) will closely associate with Village motivator lacilitator and will
proposed of &ll the institution/capacity building training. workshops. exposure visits of
project stall’ and community and ensuring the participatory monitoring mode of
project execution process.

Junior PC will primarily be resocnsible for planning, co-ordination and
monitoring the execution of village based cco-restoration works and livelihood
improvement works and they will alsa work in close co-ordination with other experts,
line departments and agencies for appropriate field level planning. execution.
monitoring and dissemination of documents of best practices/achievements,

All proposals and dilferent report will be jointly recommended /signed by Jr.PC
and ACT. The village based livelihood improvements warks or 1GA will be planned
and executed with due consultation with respective specialist and will apprise of DFO
factual position.

1 34
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CHAPTER-5
INSTITUTIONAL DEVELOPMENT

The executing agencies for the implementation of CAT plan will be the Forest
Department in reserve forest and civil soyam forest land and Van Panchayats in Panchayat
land. The important institutions idertified for the facilitation and suppart of catchment area
treatment activities will be as under:-

l. Line Departments.

2 Van Panchavets and local CBOS,

For the imstitutional development the following steps will be taken:-

I. 1t has already been explained in the preceding chapters. The project area is having
3 Forest Panchavats/committees. Each Forest Panchayal/commitices comprises 9 members,
meaning Lthereby almost 60 forest protection guards among the villagers. They will be
encouraged for deep irvolvement in overall protection of forest including the protection of
[arest from the fire.

2. The Van Panchayals will be strengthened and the lorestry works will be done
throush the local community. Ir this way they will get an alternate livelihood opportunity
also,

The villagers will themselves seleet the interested locals. The persons enzaged will be
paid the resqusite honorarium.

The existing institutional development in the project area can be categorized into

following three major calcgorics:-

EXISTING
INSTITUTIONAL
DEVELOPMENT
= =5
i
GOVT LOCAL LEVEL

I. Wan Panchavats o 4
_ £ INSTITUTIONS
|, Line Department
1. WiMDs

2. MDs (Yuvak &Y uvati
both)

3. 8HGs

Fig 5.1
CHAPTER-6
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CONSOLIDATION PHASE

6 1 Execution of Withdrawal Plan:-

iil.

vi.

6.2

6.3

The communily participation will be encouraged in planning and executing lorestry.
soil moisture conservation (SMC) and other similar works/activities so that a sense of
ownership develops in them and they take the future responsibility of carrying out the
project.

Listing ef different village level committees will be done and the community assist will
be maintained and waiched through them.

Village Panchayat’Van Panchayat/beaeliciary commilices will be trained for common
property resource management.

All stakeholders will be apprised/well informed with general direction regarding CAT
Plan.,

The constitute user group/SHG s will contribute in the execution of withdrawal plan.
Commitiees Tormed and given responsibility regarding the management ol diflerent
assets wenerated during the project implementation will be motivated Tor genuine
contribution te generate a development/maintenance fund.

Compilation, Consolidation successful completion and widening up for the
execution by beneficiary themselves the project works (Related with Social,
institutional, technical and livelihood cte.)

All Project works carried out during the execation of the CAT activities will be
complicd. Consolidated and wound up a proper forms/manner. Emphasis will be on
works related to social. institutional. technical livelihood activitics.

Contingency-

2% of total CAT outlay will be Keptl as contingency Lo mect any sorl of exigency
during the cxccution of Project activitics, A part of the Tund may also be utilized lor the
possible works due to the circumstantial charges in the arza.
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Chapter-7

DOCUMENTATION & REPORTING
7.1 Project Information Management:
Mapagement information system (MIS) will be developed for regular and close
menitering. preparation of quality document/reporis and monitoring the accounts at all
levels including village level committee and PIU level.

A proper reporting mechanism will be developed at PIL level and monthly
expenditure. acceunts. Other relevamt reports showing work progress and fund
avatlabihty will be submitted as par the desired schedule.

7.2 Documentation and Fublications:-

Awareness programs for common people will launched and the video recording ol
the orocess. procedures and  guidelines will be prepared and published printed
accordingz|v,

Project will bring out wide range of publication of good practices and results. The
same will be disseminated. the material aimed at awareness and education of the local
community and their capacity building for sustainable NIM will be focused,

Expericnee sharing ol various project activities. success stories and processes etc.
with different facilitators like NGO’s, expert institution, line departments ele. will be
cnsured on regular basis. Informaticn regarding eco-restoration and livelihood activities
such as; foresmry, agriculture, horticulture. animal husbandry and organic farming etc
will be prepered and disseminated to the community members. The project will prepare
annual dircctory of works and the monitoring reports would be pablished. Local version
of the plan will be prepared as socn as the plan is approved.
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Chapter-8

OUT PUTS AND QUT COMES’

All the CA'T Plan sctivities kave been proposed with the following oul puts and out comes

OUTPLTS

OUTCOMES

Increase in availahility of minor

timber, fodder and firewood that will
fulfil the forest based daily
reguirements/necds ol local
COmmunity.

Cradual increase inarca under

veoctation and forest cover

Decrease in landsliding. subsidence.

oullies. forest fire.

Forestry activities will
retand the soil erosion

Reduction in siliation. seil loss and
enhanced soil productivity,
recharge/rejuvenation of during and

dying springs.

from labour works and

Increase in average annual income of
the commurity

Enhancement in the livelihood
opportunities and average annual
income ol the community
Reduction in migration of peaple from
villazes

Activities

Development of sense of honour ship
AMONE community

Involvement of community in forest
manggement

Decrease in soil loss

SL.N INPLITS
0
L. Forestry activities 94.28 ha. Plantation
2, Soil & Muoisture
Conservation
Activities by reducing runolT
water flow
3 Fnhancement in the Livelihood support
Hwvelihood
apportunities agriculture technical
supporls
4 Participatlory approach Involvement of
in different project community in
activities planning,
implementation and
sustainability of
different project
activities.
3 | wildlife Management

Acvailability of food
and water [or wild
animals and
improvement of wild
life habitat.

Decrease in incidences of entrance of
wild animals in village boundaries.
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Chapter-9

PERFORMANCE INDICATORS

Decrease in siltation.

Increase in forest cover in density of vegetation in projec arca.

Enhencement of azriculture and horticulture productions.

Pasture develaepment eround or close o village.

FNHAMNCEMENT in socio-economic status of the community in project area.
Reduction in forest firz.

Increase dairy production and enhancement in number of cattle.

Rejuvenation of dving and drving water bodies,

Reduction in dependence of community on forests for fuel/change in traditional
cooking methads and fuel management. Increase in availability of solar‘alternate

energy device.

|0, Reduction in migration from Project area.

MNote: The actual hase line data for performance indicator will be collected at the
time of micro planning
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Chapter-10
MONITORING & EVALUATION
Monitoring is a regular and continuous exercise and provides a hase to evaluate

amy angoing project and extract its learning. Menitoring is an absolute non-negotizble
in any walk of life il the desired goal has to be achicved,

10.1- Need of Monitoring —

L

Monitoring helps us in reviewing the progress. identifying the various problems and
searching for the possible selutions. It also provides erucial information for guidance
and decision making.

In the organization monitoring of prejects ensure that they are moving on the right
track towards the objectives that they set out to.

Monitoring system helps us to identify the factors that they limit or promote the
project progress in the desired direction with the desired place. They show the gaps in
achievement that need to be covered,

10.2- Monitoring principles

i.

Irput activity monitoring
Process monitoring
Output- Qutputs moritoring

Regular monitoring of the project at different stages will be ensured a1 appropriaic
levels, The different streams of monitoring are as under-

Internal monitoring system- DFO concerned will hold monthly experience
sharing workshops of the project stallT on the prefixed date and will review the
physical & financial progress, the work gquality. the acccunts and other relevant
reporis. Experience sharing will support the innovate approaches in achivving the
project targets. Intemal monitoring will be conducted regularly by PCCF (Projects)
Uttarakhand Dehradun. The PMU will organize co-ordination mecting of community
representatives, village motivetors and all the concerned staff to monitor the progress
and the qualily of its implementation in the village. The project co-ordinator will have
the main responsibility in organizing such workshops and will ensure the participation
of all stakeholders.

Physical Monitoring- The physical verification of all the sctivities will be carried
out at certain lzvels ie. departmental PILL PM1). The internal cross checking and the
third party- NGO's. expert institutions and line departments etc.- verification will be
the internal part of the physical monitering

Technical Monitoring- Base line. mid-term and end-term menitoring will be done
and the eveluation report will be prepared and suggestions il any will be accorded.
136
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Audit- All accounts and reports will be annually avdited through AG. Uttarakhand
audil team, department internal gudit wam and through CAMPA deputed CA and
sugaestions ifany will be accorded.

Monitoring through independent body- Ihe independent monitoring and
cvaluation of different activitics will be dene through an independent body.

Social audit- Time o time a socizgl audit will be conducted of different project
aclivities,

Rules and Responsibilities of communities: -

The rules and responsibilities of this committees will be as under:-

l&
g

-

Create awareness among the local community regarding the programme.
To monitor the project activities regularly.

Being local residence of the arca, give appropriate sugeestions according 1o the
physiographic and climatic conditions of the area.

Co-ordinate with the Tocal community and implementation of project activities.

Project and create a sense of ownership among the local community about the assets
eenerated during the project implementation.

To do an initiative to take over the responsibility of project afier withdrawal.

To generate a fund through local contribution 1o look after the project activities after
project withdrawal.
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IRRIGATION RESEARCH INSTITUTE, ROORKEE

DETERMINATION OF SILT CONTENT IN WATER
SAMPLE

T.M.No. 89T.R. (S;-11)

One number water sample was received from Deputy General Manager(E& M-

SHP).Cantt Road, Jakhni District-Pithoragarh-262501 (Uttarakhand) by his letter no.

1266/7psidiogogEo / 08 / Fo(aRa) / wwo(sn0) /TG Dated 10/10/2018.The sponsoring authority

desired to find out the silt content in water sample.

The water sample was filtered through filter paper. ''he silt content collected on
filter paper, was weighed afler drying in oven at 100°C till constant weight was achieved.

The test result of silt content in PPM has been shown in the enclosed table.

This report is only valid for the above one sample supplied by the sponsor in

this Chemical Laboratory.

i O
(Kishan Lal}
Asstt, Research officer-1
Soil Research Unit-2

(Dheer Singh)
Research Officer
Spil Research Unit-2
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