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Cotenmen! Areq Treatimant Plan 10r Luleby Hydro-Bet e 1
Project, Distict Chombn, Hmoachal Pradesh

CHAPTER-): INTRODUCTION
INTRODUCTION

he Indian power secior Is going through an exciting growih phase leading o
copacity addition in generation. ransmission, and distribufion, and o stoble
regulaloty anvironment coupted with o focus on rurdk elechification. nucleor,
and renawable sowrces of energy. India’s demand for powsr 8 expected 1o
soot to 800 GW by 2032, which impiles o ¢x fold growth ol the cumren!
capacifies in aboul nex! 25 years. The Government of india has token vanous
sleps 1o enable the growlh in capacily. The Planning Commission has set a
targe! to add 78 GW of capacity in the ¥i-Five Year Plan for 2007-2012. As of
March 2009, 12467 MW has ckeady been commissioned. Given varous
constrants the Government of Indic has enviseged in its Mission "Power to A
by 2012, achievement ol this target requires development of large capacity
projects. The energy poicy obo focilidgles an envionment conducive fo
wilainable pivate sector involvemen!. Accordingly, Iheé naturcl resolrces
rich slales ke Hmochal Pradesh, Uttrakhiand, Chhattsgarh and North Eastern
states are tapping the hydro power palential 1o meet the power demand
invoiving private sacior,

HYDROPOWER POTENTIAL IN HIMACHAL PRADESH

Hmocha! Prodesh has enfified more than 20000 MW of hydropower
potential, Out of which lass than 7,000 MW has been developed. It has five
perennial rivers of Indus walet system:Chenab, Yamuna, Ravi, Sullej and
Beas-with significant potential for hydro power development. The basin wise
hydropower potenfial identified in the state & given ini Table 1.1.

Table-1.1: Basin-Wise Hydropower Potential In Himachal Prodesh

Basin Hydro Power Polentiol (MW)

Seas Basn 4564

Ravi Bosn 2.305

Sutie} Basin 9211

Yamuna Basin 1011

Chenab Basin 3.287

Mink Micro Projects 530

Total 20908

(Sowce: HFSEE Website)
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1.3 HYDROPOWER POTENTIAL OF RAVI RIVER
The lotal potenticl of the Ravi basin as identified by the state & given in Table

12,
Table-1.2: Hydropower Projects in Ravl basin
SL.No. | River / Nallah Project i
! Gharola Nallah Gharolo 005
2 5ol Nakan Sai Stage-l 2
3 | salNalich Bhuel Singh P/H 0.45
< Baira Sull Barg-Sull 198
5 Ravi Rivar Chamera Stoge-| 540
6 Ravi River Chameso Stege-il 300
7 Holi Naligh Holl 3
B | RaviRiver 8ajob Holi 180
9 Ravl River Cnamba 126
10 | Ravi River Bara Bnangal 200
n Budhil Nasah Harsor 40
12 | Budhil Nollah 8harmour 45
13 | Budhil Nallah Buahil 70
14 Ravi River Sal-Kotni 17
15 | 5ol Nallah Sol Stage 6.5
16 | RaviRwver Chamera Stage-il 231
17 | St Nawah siul 13
18 | Ravi River Kutens 240
19 | Chanjy Chaniu-l 36
20 | Chanju Chanpul 17
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LOCATION AND APPROACH

Kutehr Hydro-elacinc Proj@ct has been conlemploted @ R-o-R icheme
[barage| across the Ravi. || envisoges ufiization of water through a max/min
gross head of 307.35/297.2 m respectively for generation of 784 MU of power
In 90% dependable yeor,

1he project ks located in Tehsd Bharmour of distici Chamba of Himachal
Pradesh mmmmemmmmulmamm
stream of viloge Mol al longitude 746731'58" E and lafifude 32920'52" N ond &
accessble through exitting Chamba-HOK road. The underground power
nousesholbelocoiedonmutbonkdmﬁvuaa\dmavloaemgo
at 1 km up stream of Khoromukh viloge., The neates! 1ol heod is Pathankot.
which ks obou! lukmﬁomhapoisc!ﬁe.mwwmomumwb
wetion of the bamoge are shown in Figore-1.1 and Figure-1.2. The barrage
location Is snown in Figure-1.3.
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1.5 SALENT FEATURES OF THE PROJECT

State Hirorhal Moded)

| District Chomba
Elver L
| Vicinity ~HoSVeone
| Cotchment Aeg dollaar T
Areo under e 126 41%)
_!Q_'zq.zg;“ y [T
| Blavation of snow ine__ aﬁL_
 Stondard project Sood B mYs
| Ons day Slondord peoject storm XM:2cm
Design fiaod {1 in 100 yr) 481 mi/s
| Dosign flood for diversion X2 mifs
Full Rasarvolr Leved [F2(] ¥ ‘
| i Deow Down teved (M0 DL} %’m
L Lve storoge 065 NCM
Loltude IFN05F
Longhude 76731'58"
[ lopotBorage —_—
Swi Sed Leved B 1481 rmonl
— t from o Zm
| Barage Foundafon Level fLowest) B16810mod
 Banoge Heght from Foungation Lgvel 30 m.
Saroge Length 193
| Sooge Crest Bevation 81 lm
.Gats Typa and Sige (W xH| SMNos Radol: |1 mx 125m
Hoist type and capoacity Iutnnvan&nu Q:ﬂndu
$1op 0 ype ond sze (W x H) VorScal iN wice type. 11m «
125m[iNgl
Hols) fype and copacily Gantry crone. 40 1
piotoke wes 1345mx140mui7om |
Lroit olovation of intoke well € 1689 mag! ag |
| Nomingl gschorge 11620
k 4Nos 33 mx 100m
1 treanh 100 mm
[ Gote fype___ Vercol il fised wheel iype
| Gote 5o (W x i 2No_35m m
__Rope drum holit, 20MT |
gum
No. & sew and shope ZNos. 3.5 m (W) x 475 m [H)
gg'm}‘c
%,.. _Bl6®¥omay
b ISm

‘na..a-omrwmnanmww

Nos. modified D-shaped 3.5 m « 5.0
m 44 m/585 m
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. | NO. & yigs L x e W) 2Nt 20 mx 15mais9m
’ S of parficie 1o be removed > 02 mm
| Averoge dischange for each chambsr 5324
L ] | Fiushing dacharge 13 36ms
> Nos. ang sze (W A H) 2 Mos. modihed Bhaped 3.5 mx 5.0
m
~ | Gole type Vorical i fued wheel fype |
| Gate sze (W x H) 2
. | Hoa? type and capacity cinum holst 10 MT ‘
Heodrace Tunnel
~ | Excavaled shope 65 m diometer ciculor
ra e e —
- [ Uning type ined ‘
Litwng Thickness X0 mm
. Length / vope 14602 m: 1M4mwllnownd
. | Design dacharge and velacity 68 m), L
Aqueduct
- | Location ©n 30iun noko
300 40 m diometer chculer |
. | Lining type Stool dred
. Design Sscharge and velocily PEEw T Oms |
Type Opan 10 sky Reaiicied Orifice
¥ Shat
o | Digmeter 15m
. Ofice Aea am
| Orfice 10D
“ | Surge Shatt Top 1
ok height 87 43 m
< | Upsurge 517357 mayl
| Downwurge ) may ‘
L ] | Gate Type Veicdl ift fasd wheed type |
| Gote sze (W x H] INp JAmxdBm |
. Howst Typeo and Capacity [ ¥] 75 MT
] | Nurmber and giometer 1 No 435 m
| Thickness of Lings 2236 men
' Type of stesl ASTM AS17 Q#*A&?Ql
ot lengih of pressew shaft 374 m
¢ .MMME.’&EE&EF’NJ 9680t {
- | Mo & Dig_ I 3Nos 25m
| Combined Lengih ﬁ 1N34m
¢ | Laftude IZIT N
~ | Longihos 762736
| Dsmengions (W x H x| 19 m x 440 m x 90 m
) [ Turbine Type Verficql Avs Franch Turbins |
y | Humber of units 3
. | Longth / slope E 71 m: 111.08
L [Shope 1 Recionguior shaped, 425 m [W] x|
~
.
-
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200 H)
Toivece fynael
| Lenigih / siope 25m 143
Shape Cucuicr, 62 mda
Tairace oullal gote lvpe Stop log
Ialhioce oulfall gofe see (W a H| INS Smxd2m
L Qutint invert slgyafion 51397 mag
fsfimated Cost
Ciol worky 5 B8 A3 C1
LE & M worg {excuding honymsontnecost | BIBICr
Tolad bale cost 1090.64 Cr
Escaloted coyt 1o Civil and £ & M wors 344 81Cr
Inteteited auing coniinaciion & finoncing 3048 Cr
| Chorgen
| Tolad [generobon works) 179818 Cr
Cost per MW inilollea 749 Ct
Power %
| JUK dep. Energy/Desgn enegy IBA/PEI MU
Financial Aspects
1evollned Tanll / Kwh [with free power 10 the Rs 384
slote) —
_Comtruction period 5 yeors

1.6 PROJECT SPECIFIC

Kutehr Hydro-Electric Project (240 MW) has been allotted 1o M/S JSW Energy
Ud. for implementation. The implementation agreement has been signed on
March 1, 2008 with HFP govemment. Environmental clearance has been
granted to the project. vide fatter No. J-1201)/67/2007-1A, dated July 5. 2011
Ly Ministry of Forest & Environments, New Delhi, copy enclosed as Annexure-|,
The Central Blecticity Authority, New Delh, has granled the TEC Clearance
vide their letter No. 2/HP/25/CEA/98-PAC/3498-3727 dated August 31, 2010,
copy enclosed os Annexvre-ll. The total estimoted compieted cost granted
under TEC cleatonce & Re. 179816 Crore and shown in Table-1.3.

Table-1.3: Abstroct of Cost

5. Mo Description GME ’
D] Civil works 100541
W E & M works 386.65
] Interest durirg < omtue lion 35354
¥ | Fnancing Charpes 0674

Totol Project Cost 179874
vl local Ao Development & 1.5% of Ihe Project 2697
e Geond Total 182513
W) CAI Plan Chorges @ 2.5% of the peggect! cost, 4500
olreody included under i, No. | — Civil Worky
Grond Total 1870.13
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1.7 MANDATORY REQUIREMENT FOR SUBMISSION OF CAT PLAN

The proect involves diversion ol 61,4083 ha of torest kand lying in Tretha rongs,
within jurisdiction of Forest Divison, Bhamour under administrative control of
Corservator, Chamba Forest Crcle. Therefore, as per poro 48 A added 1o
Forest (Camservation) Act, 1980 vide MOEF crcuiar No. 11-14/94.FC dated
1112001, 1t hos been made mandatory for project praponent to formulate and
occompany CAT Plan for hydro-alectic/river valley peojects, while submitting
proposal for diversion of forest land for non-foresty purpase ana provide funas
for its mplementation. In the woke of this provision. the project proponent have
allottea the work of preparation of CAT Plan 1o ICFRE. Dehradun, who alter
having camied oul detaled field wurvey/Remote sensing hove come up with an
eloborate CAT Plan costing Rs. 4500 loc. The abstract of cost of components of
CAT plan ara shown in Table-1.4. With Increase in Project Cost, Outloy of CAT
Plan wil be révised propartionafely and review wil be done offer svery Two
yeaqrs,

Table-1.4: Abstroct of Cost of CAT Plan of Kulehr HEP (240 MW)

S, No. tems Owut Lay(in Locs)
1, Alforestaton meosures (25%) 112500
Sol & Water Conservaton menwses [25%) 112500
Paymen! for Ervironrmentcs tenices ncuding £co. 45000
Tournm (10%)
4 Reseorch, Traning & Capacity Bulid-up (S%| 22500
Infrentructure bulld-up & Fores! Pratection {1 5K) &7500
é Improvements & Development wiclile & widife 22500
robiote (5%)
Monstordng & Evakuton {7%) 31500
8 Support tor Preporing Ste Specitic plon (3%) 13500
Contingency [5%) 22500
TOTAL OUTLAY(In Locs) 4500.00
Rupees Four Thousand Five Hundred Loc Only

Catchment Area Treaiment Plan has been prepared based on the Site specific
raquraments and the guidelines kaid down by Forest departmen! HP, The
Toposheet of the Calchmant Area for Kulerr HEP Is alloched al Annexure- il
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CHAPTER-2: PHYSICAL AND WATER ENVIRONMENT
TOPOGRAPHY

Lying mastly astride the maln Hmalayos and fouching the Shivoliks on the
soutnem fringe. the colchment area of tha river Ravi is rugged and coverad
wilh the spurs of he high ranges, The Dhauladhar range separating the basin
of river Baas from that of the nver Ravi, the Pangl or Pir Panjal range dividing
the waler shed behween the river Ravi and the river Chenab and loskor
range bifurcoting the basins of Chenab ond Indus ore tvee wel defined
snowy ranges, constituling the mon topographical leatures of the orea.

The Dhauladhor ronge running in Noth-West direction forms the boundary
between Mandi and Kulu Disticts. of the point where ! gives off Bara-
Bangahal bronch 10 join the mid Hmaloyos. It mokes o sudden bend
westward and for the firs! fime louches the boundarnies of District Chamba, on
the southem border. From Ihis point. it confinues lor about 50 kms. forming the
boundary between District Kangra and Bistrict Chamba.

The Zanskar range s the mos! direct continuation of the main Hmaloyan axis.
It runs in North-West direction. dividing Ladakh from Lahoul-Spitl and then
fouches Difric! Chamba, for o short dislance along its northern border,
seporaling Chombao and Lahaul-Spitl from 2anskar

The Pr Parnyd range known as the Pangl rengs within District Chamba after
seporafing District Cully from Datric! Lahaul-Spill. snters District Chamba on
the westermn border of the Bara-Bangahal and traverses the dstnct from South:
East to North-Waes! for more than 100 km. On the North Wastem border, where
the Pongi range leaves the temitory, it gives off a branch 1o the South-West
coled the Doganidhar which forms the boundary between Chambo and
Bhadrawah of Jammu ond Kashmir, Al ity westam extremity, this branch &
connecled by o short ridge. In which ofe the Podri and the Chatardhor
passes. Topographically, the Dagridhar and the Chatardhar are different
socfions of one confinuous offshoo!, farming with the Pangi Range. the water
shed between the Ravi and the Chander-8haga (Chenab)

RIVER RAVI AND ITS TRIBUTARIES

River Rawvi originates from Baro-Banganal ot an elevation of 4229 m above
mean sea level, approximately 150 km North-Eost of historical Chamba town,
It flows In steap gradien! with sades of loops ankd bends. In betweean, main
Inbutarnes like Kalihan, Budhil, Tundah, and Suil & Sewa conlribule lof of run-off
fo the Ravi, Borg-Bongahal comprises of snow covered sfiopes a! heights
ranging from 3050 m 1o 5800 m, above mean sea level. The tatal langth of the
coune of the river Ravi is about 720 Kms,

The bosn represents some remorkobie physical featues. The river fiows in a
North-West direction for most of ifs course, rlses in Bara-Balsio and continues
theough Tralla and Chanota 1o Ulans, where it i joined by wa of its maior
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ibuladies in the negd reaches viz. Budhnil and Tunduah. Bayond tha. upto

Ow gorge whereafter it opens out, Afjer

pasing Mrougn Churl. Boggo, Mehla, Chamba and Udalpur, the river

range, separates Chamba from Jammu and Koshmir and finaily leaves the
Yeritory of Himachal Prodesh Up stream of Ranjit Sogar Dam (Punjab).

an B, 3952m..t'pouosviogelhmnowdomntreomandwonaﬁemus
meets the Ravi necr villoge Kharmmukh,

Tundah nolich rises af Kalichiop pass. flows heough Tundah volley and joins
he Ravi near Kharamukh, The figh! bank tributores are: bigger and have

glacierfed tiver systems of westom

important
oriynatinglromlaaﬂmm hwshemMsMydbocfbnupb
the proposed diversion site ot Kutehr HEP (240 MW). located at about 4 km
downstraam of viloge Hol, af Longitude 7631 58" E and Lafitude 32720'52" N,

ThoRov}houhoemthMccmﬂ

vence of rght bank stregm, ie., Bhadal

butaries fike Dera Naiy, Luain, Kuhed, Holl and Tulang Nala. The fotal

colohmemaeoonml?ov!upblhowmogodballssmkm.. '?
wao!mnuhndrakmcommenrmoeﬂombmmm I
cho&uolmusonnsmésssqbn. e

CUMATE

The climate of Ravi basin i affected by the topical weother systoms during
summar and the cold wealher systems known os ‘Western Disturbances'

during winler and pre-monsoon
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METEOROLOGICAL CHARACTERISTICS

The month wise chmatological dala for the pariod 1951-1980, as obsarved of
IMD station. Dalhousie. nearest 1o the peoject site. is presenied in following
latle.

Climatic Data of IMD Dalhousle for the Period of 30 Years

(1951-1980)
| el | [
Speed | Direchon
Mol | saghestin | Lowestin ‘:"';' Averoge | ,
the month | the month (at17:30) | Avetone
T C = %
JAN 172 246 82 7 34 NE
FEB 192 2.3 &1 &9 37 NE
MAR 240 08 57 &4 LE] NE
APR 27.1 45 56 56 4 MNE
MAY 0.5 73 52 8 &% NE
N 3.3 T ) 55 37 NE
Jul 79 128 a4 81 1y NE
L AUG 260 132 88 &5 |2 NE
SER 258 10.6 Al 82 1.9 NE
252 62 & 70 24 NE
NOV 219 29 54 ) 2 NE
196 07 56 [ 28 NE

of Basin
Monih Mean Rainfoll (cm) % of Annual Rainlol

Jan 105 7.7

| Feb 19 az__
Mor 130 9.5
Apr 9.7 P
May 4 45
Jun PE S5
St 268 196
Aug 274 21

{Sep 124 9.1
Oct a4 25
Nov 21 15

| Dec 59 43
Total 137
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Source: [Generaleed PMP Afias of Indus Basin In India, CWC. 2007]

dan Fab Mat Apr May Jn M Ay Sep Oa Nov Dec
Monfhs

i Suaon Ransen (o) @ of At et |

Mean Monthly Rainfall for the Ravi Basin

252 Temperoture _

Temperature record neares! 1o the project basin 6 avolable at Chamba,
which & locoled 75 km dowmtream of the project. Details of mean daily
maximum and minmum fempecoturd dring differentl months are given
Bolow.

Mean Daily Maximum and Minimum Temperature at Chomba

S No, Month Mean Dolly Max Temp Mean Daily Min Temp
(*C) (*C)

1. Janucyy 152 52

2 Fobrucary 161 59

3 March 23 1046
L April Bé 144
5 | May 25 78
6. June 304 20
7, My 04 20
B | August 78 312
9. Saptember 2. isl
10 Oclobeor 271 §24
1. | November 2s £S5

12 December 183 59
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>8HRER

T
-
ocnmo»

Jan Feb Mae Apr May June July Aug Sept Oct Nov Dec

Months
= Moan Dady Max (0C) m Moan Dy M (0C) |

Mean Dally Maximum and Minimum Temperature af Chamba

253 Relative Humidity

24

The monthly mean relative humidity dota (0830 tvs and 1730 tws ) observed of
IMD station in Dalhousie that s very near to the study area have akeady been
depicted in Table-2.1. The data show that relative humidity vanes from 50 % o
B8 R The month of May i observed 1o have the lowes! humidity. whereos
maxinum humidity i observed during the monih of Augus!,

GEOLOGY OF THE PROJECT

The proposed Kulehr Hydroelectic Project is envisaged in Rovi Basin In
Chamba district In westem part of Mimachal Pradesh, located between Pir
Panjal and Dhauladhar mountain ranges. According to Sdkantio ond
Bhargava (1998), the Chamba Basin it located in Tethys Himalayan Teciogen
in which a thick sequence of Proterozoic and Upper Paleczoic-Mesozoic
rocks & exposed. These formafiors are coselaled with smilar rock types of
Bnaderwah in Jammu & Kashmi in the norttwest and the Proterozoic rocks
ore considered extension of imiar rocks expoted in Lohaul in soulheast.
Based on the works of Geolagicol Survey of Indio and several othears, Srikantia
and Bhargava (1998) have eslablished the straligrophic sequence of the
oreq. as given below.

Geological Succession in Chamba Area

Formation Age lithology

Eholel Toassic Groysh biue, groy ond yodow imesions ond
colomite with inter-bedded groy odhoguartite in
the upper part and gray calcaracus shale with inter
| bads of imestone in bosol port

Saooni Perman Dark. gray or block carbonocecus & pytous soles
with s lesticles of Smestone. Thin discontinuoy) |
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Formation Age Umology
Bands of aftygoaiowial ond mosiive iava flows of
basafic 10 Gndedlic composition ore cbwrved of

ploces
Bona o Temunal Bock cotonoceous phylite with nter beds of
Kakrigal | Prateroaos quartite, Lacol imesione bed al the base with
magnesite and gypsum
Moryr Neoprolerogoc Polymechc diamicite - poory sored. Mthologicolly

holerogenesus. laminated o boanded

Chambo | Neoprolerogsoc Mainly lamnatea cnioific sote with greywocke ond
intercoiated corbonocoows iote

Mainly greensh grey o dork grey meta greywacks
with siate ond whordinase quartsite

son

The soll in Ihe area in general is quite shallow gravelly ond impregnated with
weaatherad fragments ol parent rocks. The sails have developed under unique
‘environment of nalural fores! vegetation. The surfoce layer upto 15 cm is of
dark brown fo biock colour. sondy with ote and un-decomposed organic
matter and rich in humus of depths ronging from 15-50 em. The slope solls
compose of sit and are good for vegetation. Rocks are weathering due fo
neavy rainfall. The textue vares fom sandy loom 1o laamy sand.,

The BIA report of the HEP conducted by the ICFRE. Dehradun, reveals that the
soil is sightly basic at ol the locations having pH varying from 6.80 to 8.50 in
pre-monsoon, 6.59 1o 8.40 In monsoon ankd 6.70 1o 820 in past-monsoon, The
texture ©f the soil vores from sandy loom 1o joomy sand having
predominantly sand. The molsture conlent of the soil varies from 550 to 7.20%
In pre-monsoon, 694 1o 11.08 in momsoon. and 480 to 10.20% in post
monsoon. Sodium absomition ratio vares fom |1 .45 1o 180 in pre-monsoon,
1.40 o 1.60 in monsoon and 1,45 to 1 40 in post-monsoon, The micronuidents
ore found In oll the somples,

WATER QUALITY

On the basls of the physicochemical ond biclogical characteristics of the
samples collected dunng the pre-monsoon (May 2008). momoon (Augus!
2008) and post-monsoan seasons (November 2008), #t s revealed that the
quality of surfoce water is generally good. its pH varies from 7.05 to 7.88.
Dissolved oxygen vares from 8.0 10 9.4 In surfoce waler samples, The other
parameters are meeting the requirements of drinking water quality stondard
axcep! the bactenoiogical parameters in surfoce waoter somples.

DISCHARGE DATA

The 10 dally flow of Ravi al project site in S0% and $0% dependable year &
onumaeralod bolow.
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Year 10-Dally Auovog; 10- mmu« mo":.um
Jun I 1125 1042 424
] 1282 1308 37
u 145.6 142.4 w7
July [ 154.6 1169 1217
I 1530 140.0 137.4
i 1437 149.4 1232
Avgust | 146.1 1331 1894
[l 1288 1149 1140
" 1124 1010 975
Soptember ] 987 WS 782
il B&A 855 as.1
0 654 637 173
Oclaber | 422 405 187
] 349 347 168
L] 22 314 157
November | 255 2.6 14.3
u 227 255 128
" 202 21 12,1
December | 184 208 ne
[ 174 18,5 a4
[ 14,2 129 R
Jangary | 156 185 1.0
1] 147 185 10,6
1] 145 16.8 10,6
Fabruary | 147 162 10.8
Ll 15.4 19.7 s
a 174 203 124
March ! 19.8 185 165
L 234 242 245
o 287 305 29.6
Apdl ! 351 289 282
(] 434 417 30
w 589 69.4 0.7
May | 781 822 760
" 895 70.6 13
o 978 915 104.4
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CHAPTER-3: SOCIO-ECONOMIC PROFILE
INTRODUCTION

Since fime immemaodal mankind has o great alfinity 1o forests. The forest hos
been haven for primitive man and continues io be so even today for
nomadic fribes. Forest plays o pivotal roke In the social, scanomic and rurol
deveicpment of a country in general and in mountainous orea in pariculor,
aside i1s role in maintaining ecological stability. parscutarly. In the context of o
developing country. Forests consfitule a raditional resource of mulfifude of
produce with regard fo fuel wood, lodder, small and constructional Hmber
and hove alwoys susicined irge masses of population surounding thase. OF
lale, forests have been subjected 1o temendous pressere due 1o
ndscriminote and uninhibifive removal of timber, fuel wood, fodder, resin,
NTFF ond other lorest produce, In fact, anthiopogenic aclivities ore
resporsible for none-lo-good situation fraquently witnessed in the forests, In
the wake of all Ihese lociors, the assessment of socla-economic set-up of Ihe
dweling areas in the calchment i of the more importon! as on ity basis
reasons  contribuling for deterioration of forests con be ascribed. The
undenstanding of social milieu 5 o pre-requisite before ambarking upon the
formulabion of watarshed manogement plan,

DEMOGRAPHIC PROFILE OF VILLAGES IN THE FREE DRAINING CATCHMENT

The free training catchmeant has its bounds within the ursdiction of Tretho
range ol Bhamour Forest Division, Himachol Prodesh, The orea s
encompassed within three beats e, Tiyor, Sutkor ond Deol of Holl Forest
8lock: Bojol ond Naya Goon beats of Barabanchu Forest Block. The actual
resident population, s enumerated (Census Data: 2001) is 5871, out of which,
3103 are maie (52.85%) and 2748 are famale [47.15%). The sex ratio of the
resident population s 892 famale to 1000 male, Demographic profile of the
free draining colchmaent is given in Table-3.1.

Table-3.1: Demographic Profile of the Free Draining Calchment

S — —

SLNo. | Nameolviiage | No.ol | Total Male | Femole
Household | Popuiation

I | Kusehr 70 323 177 4%
2| Sutkor 74 523 276 247
3 Andonia Groon a7 226 (K1 15
4 |Banun 54 256 133 23
S | hok 262 1028 552 a7
4 | Gowhla 4 339 i74 165
7 | Kuem 101 451 I 210
8 | Gwon 96 444 238 208
5 108 415 314 799
10 1 B & 307 33
Gharou_ &2 290 160 130

2 __|RFSawin } 1 1 0
1| Navel B 7i 12 L)
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& No. | Name of viloge No. of Tolol Male | Femole
MHovsehold | Population
14| Chuped 27 118 48 0
15| Bayo Graon 3! 110 60 50
16 | Gaounda al 222 114 108
A2 | Bajol 33 125 | 84 21
18__ | Gowani 19 &9 4B 4)
19| Kalah 2 114 45 29
|20 | Jnidi Tion 54 47 129 113
21| Upert Tiord 44 219 114 105
Total 1270 se7 | 03 | 37e8 |
% 52.85 47.15

Profile of the Villoges of free Draining Calchment

In total. twenty.one villages are covered under the fee dioining catchmen!
of the proposed project. These villoges ol under the Hol Sub - Tohsi of
Chomba distict of Himachal Prodesh. The region & nofified as fribal area of
Himacho! Pradash and s dominated by the Hindu community, corsisting of
both general ond scheduled castes. The general group further consists of
mainly Brohmins ond Rojouts. Gaddi Iribe  also dominant in the areq. The
main occupation of the Goddl ibals 5 sthepherding. There ore formers,
weavers and finkess (a mender of metal household ulensil] also in the areo. In
earer limes, many people induged in Crushing of milets ond canying of
loads 10 make a lving for themsaives, Godds have stict moral vaives and
stick to them in even wont of circumstances. The social struciure & given in
Table-3.2.

Table-3.2: Soclal $tructure of the Villoges

-
ok Viage ’”‘cm Male | temate | S | Male | remate
] uteti 140 i) er 182 [+ b
2 P, % [h) 7] o) po3) 209
3 | andodo Graon 7 1 . 158 97 101
4 Banun 54 ) 25 203 04 )
5 Mol 176 & [X] (V5] 277 255
. Gawhio 7 o 0 338 73 165
7 Kuoth () 3N 7] 348 154 174
“ Gwor 3% ] 20 308 712 T
v Dect 124 2 é 255 234 2
0 Ko | ) ) ) [x] X EX)
" Gharou o [} o 215 1y | 106 |
12 R F sowin 0 0 0 0 0 )
(F) Navel 0 ) &) 7] 7 7
T Chuned 0 [ 0 0 @ 50
15 | NoyoGroon 0 0 0 % 5 a7
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o | VEoge | | Mate |femote | ST mole | Femole
6 Ganunao 0 i 0 F7] s 108
i7 [ 7 1] 7 5 7 [T
[0 | Gowos 0 o T o ® 1 @ | @ |
0] Caah 0 o 0 i 55 g
20 e Tian 0 i 0 ™ 125 na
2 Upvet Tan [ [ 0 7% 25 na
Total 725 | 4468 24y | 23
= 1234 5186 | ania 750 | 8220 | 4780 |
Education Status

In the free draining calchment area. the Kemacy rate of the population i
51.93%. The percentage of male ond female literate & 59.45% ond 43.49%
respactivaly. The educational status is presented in Table-3.3

Table-3.3: Educational Status of the Area

n Vigoge Popuiation | Male | Female | Popuiaion | Male | Female
No, Lherale | Hiercte
T | Kokt 159 103 56 Ted 74 90
2 | Sutkar 4 66 ) M9 1o 139
3 Andora Geaon w 5 41 7 o 74
4 Banun m & 4 145 4 il
5 | Hok a4 367 4 4 185 | 29
4 | Gowhin 193 10 75 T4k 5 o
7 | ket 44 154 vo 07 (3] )
8 | Gwon 250 5 ) 9 i) 7
¥ | Deal 307 T84 in £ 137 76
W6 | K 5 1 1] F 2 5
1| Ghoay 2 77 a5 Te8 3] [
12 | RF Sawin 0 0 ) 1 0
13 | Nawel 4 2 2 | A7 0 ?
14 | Chaned a EE) 6 o 5 7]
15 | Noyt Graon i 3 2 3 b7 27
14 | Gorounda 1na 64 52 104 ) 5
17 | baa 9 1) ) Be 1) 5
i | Gowor & b3 20 (7] 7] 2
" Yoah 5 3 18 a1 X0 3
2| ik Tion 126 73 (3 s % &
21 | Uprod Tor 4 53 & 125 ) 44
Total | 3047 1845 | 1204 | 2822 | 1288 | 1se4
% 5 945 | a3y 837 | 4054 | 5450 |
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323 Occupational Status

The population of the uppet Ravi belt i mostly dependent on horficultire and
ogricullure, which b ciso appicabis fo ol the population of viloges lafing
under free draining cofchment orea. Very few pesors are having
govemmaean! or private jobs and busingss, As the area & hilly and thare is no
Incustry in the crea. pecple are dependant on ogriculture lor their fivelihood.
S0 the main occupation of vilagen in all the twenty-one villages is ogricuiture.
Some people are in jobs. business and some work as shopkeepers, as wal. The
total workers ore 3464 (57 73%) and non-workers are 2406 (42.27%). The male
and lemcle workers ore 1894 (54.80%) and 1570 (43.20%) respeciively as
shown in Table-3.4. The bragk-up of main worken and marginal workess, sex-
wiss, b depicted in Table-3.5. The various categories of maon workers are
showrn in Table-3.6.

Table-3.4: Stafistics of Male and Female Workers

B Viloge Tokal Male | Female | Non Maole | Female
No. worked worker
i | Kiters 710 104 106 15 n ]
2| sumon R 176 172 81 106 |
3| Andara Groon 5] w i ) a 5
4 | Sonun 1 3] [ W 3 %
5 | Hoi %5 387 28 263 95 248
4 | Gawrio e 100 7] 45 74 7
7| Goth A 130 o7 2 i %)
8 | Gwer 0 150 130 166 a |
? | Deor 0 192 148 w3 14 151
0 O » b ] 9 25 n 14
1| Gharou 142 73 - ") o7 Bl
12 | KFSawn 0 L) 0 [ 0 [
13| reave 1a [ 4 7 4 k)
14 | Chuned i a 2 30 20 I
15 | Nayo Gmon k3 4% 2% 38 i bT
6 | Goounco Tl [ = m ) COM
17 | bojal 25 &1 “ ) 23 2
18 | Gowor 3 % 2 £ 2 5
1% | Koioh 7% » ) W % 5]
20 | Jhad Tioe 152 78 7 % 5 w: |
21 | Upeed Tion [£5) ) [ B4 @ 3
Tolol | 3464 | 1894 | 1570 | 2404 1200 | 1198
%| S5y | sas0 | @20 | @37 | a9 | soar |
= = % 3 % %
-
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Viloge Moin | Culivalor | Agricuueal | House Othes
worker Llobouwr hoid Workes
Worker
13 NGvs ) 1 ] [+ 7
4 Chunad ] 4 0 0 9
75 |NayoGraon | o | ® | o0 | o0 | &
1% | Gorouwnads [ 0 ) [ 37
17 bax nl 1] 0 o 10
18| Gowar o ) ) ) 0
1" Kaah n “w 0 0 2
20 | Ja Tian 57 (F2) [ [ v
21 | Uprel Tod 150 12 ) 0 ]
Tolol | 2644 1wy 0 7 [T
Woge | 100% | 7amsm 73 026% | 2489%

LAND USE OF THE FREE DRAINING CATCHMENT

The whole study area falls in the hilly terain. Therefore, availobility of
ogncultural fand is comparalively less than fores! land. Pasture iond is also o
part of the area to support the livestock in the project affected area. The
lotal area under jand-use classification ogricullure and settfement as per
soteiite imogery is 252259 ha which consfitules 10.24% of fofal geogrophicol
areqa of free droining colchment Le, 2463829 ha. The orea covered under
other jond use closses Le. dense forest. open forest, degroded forest. apen
scrubs, reservor and waler body and snow is 6816.40 ha {27.67%). 537393 ha
(21 81%), 3017.85 ha (1225%). 3402.2¢ ha (13.81%). 1138.53 ha (4.42%) and
234674 ha [9.40%). respectively, In 29 muhals within the faras! beats
agriculture land aho exists, the delails of which are enumerated in Table-3.7.
The detalls of area under Demarcated Protected Fores! (DPF), Reserve Forests
|RF} and Dhar area in vanous beats is shown in Toble-3.8.

Table-3.7: Details of Agriculture Land within the Forest Area

Name of | No.of | Private  Agriculture | Horficultwe | Samial Tolol
Beot Muhal | Land (ho) lond land (ha) land lond
(ha) (ha) (ha)
Deot é 5936 a7 52 4864 00 45554
Suteor L] 34.00 0242 2124 Q0 548 82
Tiyori 3 13.46 90,11 3.06 00 106.463
Nayo goan 5 00,00 7720 0000 0o 7.2
Sapl & 26,40 7320 2600 00 127.60
Total 28 13622 890.47 2901 00 131579
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Table-3.8: Detalls of Areo under Demarcaled Protected Forest (DPF),
tedwe!onds(lﬂodbhc

sl. [Nome | Nomeol | Nameol | Tolal | Tolal DPF | Tolal | Tobal Dhor
No, of Block Boot ameoin | arean F Area in
Range Beot Beal area Beot
(ho) (Ho) | inBeat (ha)
(ho)
I | Trebta | Hol Dect 453308 | 1871 43 | 10440 | 455725
2 |. Holi Wikar IEII | 641,50 | 17523 | 316868
3. oll Tiyan B35397 | 150222 | 000.00 | 685175
P boro Noya 945200 | 184047 | S78.12 | 7013.30
Bonchho goon
5 |- boro Bao 81997 | 224251 | 00000 | 455046
Bonchho
Total 3514250 | 812533 | 877.75 | 25139.42

The Svestock is the most important movable asset of the people fiving in the
villages aspecially in the mountain ragions. The villagers depend on lvestock
for mik. meat, wool, frarsportation ond ploughing. Livestock provide them
with very fch nuifient manue.

The lvestock such as cows, bulls, sheap, goats. &lc. are the movobie assels
with the PAFs. Table-3.9 shows fthal sheep and goats corsfitule majar
livestock popuiation, as per survey conducted.

Table-3.9: Detalls of Livestock Population

N:M Buftolo | Cow | Calt | Ox  Mule | Horse | Sheep | Goats | Kids | Lamb | Tolol
Beoal

Deot 0 29| 0 |283]) O 24 2427 | 752 | &53 | 12 | 82w7
Sufkor 0 489 | 0 |385]| O 41 1925 | 2178 | 330 | 387 | 5735
Tiyeri 0 162 | 0 |151| © 5% 1136 | 995 | 289 | 291 | 3083
Nayo 48 7 7T |2 2 8 2206 | 1689 | 368 | 437 | 4Bl4
goaon

Bojol 0 10| 0 L& 0 19 1153 | 1174 | 142 | |44 | 2835
Total 48 Ne4 | 7 (864 2 181 | 8847 | 4788 | 1782 | 2031 | 21684

3.5  HEALTH AND NUTRITIONAL STATUS

The naolth siatlys determines the natwe and siale of humaen resource
davelopment, Several economic variables fke ncome, empioyment,
mmmmwmwmmemammuatmm
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Hedlth stalus of the people, In general. dalermine: the avaroge expeciation
of e, number of persons in the productive oge gmup. production,
productivity, eoming capacily, employment ond family wellare. Tha
geterminant factors of neaitn status include food, nutrition. hygiene. medical
foclities, and socio-culiural implicotions ©f health, environmental aspects,
education, prychology and worldview of the paople. The health status &
maonifested in general in the form ol prevalent infant mondilty rate. e
expectancy. marbidity. motemal morfoily, level of ferdifity and mortality etc,
Besides Ihis, the health stolus s connectad 1o the Nygenic conditions and
nutritioncd status of the person concemed. The hygenic condifion can be
undersiood In tams of personal hygiens. domestic hygiene, envionmental
hygene and the community hygiene. The nuhitional status denotes the
quality ond quantity of the staple food, pulses. ol seeds milk products,
vegetable, flesh food and drinks. ]

Duing the swrvey, the general oppecrance of the locals. their hygenic
conditions ond the dietary poltemsn showed thal the popdoce i Iving in a
hygienic and healthy condition, However, peaple suffer from minor problems
like aye and skin aiments. common cold ond lever. Proper medical oid
focilities do not exst in the vilage and 1he people depand on ther age-old
health care prachices,

The staple food s chapatfi mode from whea! ond maize flour and rice, Puses
and different vegefobies are other major food items. Availability of milk and
milk products 1o the vilogers is very good due 1o large number of livestock in
fhe area.

Source of income

Agricultura is the main occupation of the people of the project affected orea
for the source of iIncome. Due 1o stesp terrain. mostly ferrace faming &
camied oul, Most of the orea in the project offected vllages b good lor
hotficuttural crops such as apple and walngt. Wheot and Maize are the major
ceredi crops of the region with majmoh, kol mah, masoor being the main
pulses of tha region, Amongst the fulfing Fees. apple and walnut o
common.

Dependency on Natural Resources

In rnural India, especially in hils rich in natwal resources. the people are
dependent on nalural resources for thek daily life. Water from tver ond
springs play major role in the lives of the people. They depand on forests for
fuel, fodder and medicinal plants. Aimost avery fomily 1akes 1-2 head loods of
fuel wood on dally bass. The locals oo catch fish from the river for self
consumption,
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EXISTING RIGHTS OF PEOPLE

Grazing:

In aimost oll the forests, rights for grazing exist for sach demaorcated and urs
Gemarcated forests. The fieid studies conducted indicated that the bulk
requrement of the fodder is me! from the fomes! area. The Forest Setflement,
1921 provides for free grazing fo of animals of the right holders in ther own
cnouanmcamgnmbunmammwacmmmthm
grazed. Grazers avaling summer grozing focllities in fhe alpine pastures are
nolcbmdtomlheiaind;ousidoctmwosobwodmspocid
concessions of through payment of o certain grazing fee. A large number of
cattie graze in these forests leading o great damages 1o the vegetalon as
well o3 o Ihe plontations, This right of grazing comes info the teeth of
periodical closure for raising planiations of different species ay the consent of
the local people Is lo be obtoined before plontation work con be
wnderioken,

Collection of fuel wood:
Pooplehovolmﬁonllooolectdtyond!donwoodformivdmicmm
per the forest settiement recaord. In the projact area peaple depend enltirely
upon fuel wood for their day o day we. Annual consumption of fusl wood
per house hoid has been aisesed 1o be 7.00 tones, @ 20 kg/day, during the
field survey.

Timber:

Pecple have the right to gel ftimber al nominal rotes for
consiruction/repar/maintenance of thelr houses. The concession rotes wers
fbodonhoﬁ-mollomnutlomsnl.ﬂohllonlhanumoetoﬂfoeslobo
sonctioned wos placed

Cutfing of Grass and lopping of frees:

People have the right to cut gross and lop vees for fodder purpose. Culting of
Qrass is being done as of present in the forests without paying any fees 1o the
Forest Department.
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CHAPTER-4: CATCHMENT AREA TREATMENT PLAN
41  NEED FOR CATCHMENT AREA TREATMENT

Il s o welestabizned fact thal reservors formed by dams on rivers ore
wbjected to sedmentation. The process of saedimeniafion embodies he
sequeantiol processes of srosion, enfrainmeant. ramnspartation, depostion and
compaction of sedimen!. The study of eroson and sadimen! yieid from
catchments & of utmast importance as the deposition of sediment in reseevor
reduces its capacity, and thus affecting the water ovolobity for fhe
designated use. The eroded sedimen! from calchmen! when deposited on
sreambeds and banks causes braiding of rver reach. The removal of top
fertile soll from catchmen! adversely affects tne agricultural producton. Thus,
o weildesgned Colchment Area Trealment (CAT) Plan it essenficl o
omelorata the above-meantioned adverse process of sol erosion,

Soll erosion may be defined as the detachmeant ond horsporiation of soll,
Water s the major agent responsible for fhis erosion, In many locahions, winds,
glociers. elc. ako couse soll erosion. In @ hily colchmen! area. o3 n the
prasen! case. erosion due 1o water s a common phenomanan and the same
has been studied as a part of the CAT Plan. Soil erasion leads 1o:

loss In production potentiol
reduction in infilirafion rates
raduction in water-holding copocity
loss of nuirlents

increase n tiloge opetation costs
reduction in woler supply

The CAT plan highiights the management fechnigques 1o confrol erosion in ihe
catchmant oreo of o water resource project. The life span of o reservorr &
greatly reduced due 10 erosion in the colchmen! areq. Adequale prevenive
measures are thus needed for the freatment of catchment for its stobilization
ogains! future arosion.

CAT Pian has been formuiated for free draining catchment Le, up 1o the
propased upstreom Baojol-Holl HEP (180 MW) on Ravi River. Free draining
cotchment orea for ihis CAT Plan is 246,38 1q km. The 1otal colchmen! area ol
proposed Bojoli-Holl HEP sife is 902 sq km while at proposed Kutehr HEP is 1102
3q km. The calchmen! orea consiclerad for the present study i given in Figure-

4.1 os raw satelite imagery and the tapographic map of hee draining
cotchment area s shown in Figure-4.2,

The calchment area treaiment involves

e  Understanding of the erosion charoctershics of the ferraln and,
* Suggesting remedial measures 1o reduce the erosion rate.
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In the present study ‘Silt Yield Index’ (SY1), meinod has been used. In this
method, the terain & subdivided into various watenheds and the eroditility is
determined on relative basls, Y1 providés a comparative sradibity criterio of
catchment [low, moderate. high. etc] and do not provide the abrolute st
yield. $YI meinod s widaly used mainly becouse of the foct that if is easy 1o
use and has lewer dala requirement. Moreover, it can be opplied 1o larger
areqs like micro-walersheds, elc,

APPROACH FOR THE STUDY

A detailed database on natural resources, terain conditions, soll type ol the
calchment area. socio-economic sfalus. oIc, is a pre-requisite fo prepare
freatmen! plan keeping In view the concepl! of sustainable development,
Vaorious thematic mops have been uted in preparation of the CAT plan,
Geogrophic Information System [GIS) is 0 compulerzed resowce dota base
sysiem, which & referenced 10 some gecgrophic coordinate system, In the
present sfudy, real coordinate system has been used. The GIS Is a 1ool 1o slore,
onalyze ond display vardows spatial dalo. In oddition, GE&. becawse of its
special hardware and software characisdstics. hos a apacity 1o pedorm
numerows functions and operafions on the various spatial data layers resding
n the database. GIS provides the capobility 1o anolyze lorge amounts of
dota in relation 1o o sel of established criteda. In order fo ensure that latest
and occurate data is used for the analysis, salalite dala has been used for
deriving lond use data. Ground truth studies, 100, have been conducied.

The various steps, covered in the study, orfe as follows:

*  Definition of the problem
* Data acquistion and praparation
*  Output preseniation

The above mentioned steps are brially described in the folowing paragrophs:
Definition of the Problem
The reguiremeants of the study were defined and the expectad oulpuls were

finolized. The varous dato layers of the colchment orea 1o be used for the
study are as follows:

Slope Mep
Soll Map
Land use Classification Map

Cumment Manogeman! Proctices
Catchmant Area Map.

Daota Acquisition and Preparation

The dato avallable from varous sources hos been collecied. The ground
maps. contour nformation, efc. were scanned, digitized and regsterad s per
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the requirement, Data was prepared depending on the level of accurocy
required and any comeciions requred ware mode. All Ihe (ayers wara Qeo-
reteranced and brough! 1o a common scale [reol coodinates), so thal
overay could be performad. A computel progrom Lsing standard modeing
techriques was utad 1o eslimote the il loss. The formats of outputs from
each layer were firmead up to match the formats of inputs in the program. The
arld sze 10 be used wos oo decided to malch the level of accuracy
required, the dato avaiiobilly ond the software and time Imitations. Ground
truthing and data collection was olso includad in the procedire,

For the present study, IRS LISS It Gen:12,11,07, path 94, Row-48 digilal sateliite
dola was used for interpretation & closification. The data has been procured
in row digital formot and hos been geoseferenced using Survay of india
topographical sheeoh: with the help of standard data preparation fechniques
in standard Imoge processing soltware, The interpretation of geo-referanced
wofelide dala has been done using standard ennancement techniques,
ground checks ond experences: of qualified professionals, A detaied ground
truth verification exercie hos been underfaken as a part of field survey 1o
ervich the image interpretation process. The classified land use map of the
free draining cotchmeant orea, considerad for the study, is shown as Figure-
4.3. The lond use pattem of the calchman! area is summarized in Table 4.1.

Derived contours from lopogrophical maps were used for preporation of
Digital Blevation Mode! (DEM) of the free draining calchmen! area and fo
prepare o siope map. The first step in generation of siope map & o creale
wifoce using the slevation values stored in the form of contours or points.
After morking the catchmen! area, all the contours on the fopogrophical
maps were derived, The output of the digifaation procedura was the contours
as well as points contours In fom of x, y & 2 points. [x, y - locotion and 2 - ther
elevation). Al this information was in real word co-ordinates  (latitude,
longifude and height in melers above seo level)

Table-4,1; Land use classification for ree droining calchment

af diversion site

| tond use/lond cover Area (ho) Aseo (%)

Rivet 1138.59 442
| Agneulturc / Settiement Arecs 2525 1024
|_Derse Fores! 6816.40 267
|__Open Fores! 537393 2181
|_Degroded Forest 301785 1225
| Steubn/Bushed/Grasses 3492.24 1381

3now Coverad Arson 2366.74 940
|_Tolol 100.0

A Digilal Terrain Model [DTM] of the area was then prepared. which was used
1o derlve a slope map. The dops was divided In closses of dope percenfoges.
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The crecs fofing under varous standgrd siope calegores nave been
tabulaled below in Table-4.2. The sdope s enclosad as figure-4.4

Table-4.2: Arec falling under different siope categories

Siope colegory Area (ho) Area ()
0-20° 378553 133
200,35 1048413 A4.36
35-50° 874640 35 5
500800 162782 6.60
>8P 29460 20
Tolol | 2463838 10000

The soll resource maop of Himacha Pradesh [NBSS Publicalion No 58) has been
wsed in the present study. The soll s predominandly sandy leom. The soll map
presentad In Figure-4.5 raveals 1hat ihe soil of the area belongs 1o greoter
Himalayas having map units, 7 and 11 being sol of dde and reposed dopes.
and also lesser Himalayos in soll of map units 53, whose charactershics ome
described nereunder,

$oil belonging to map Unit-7

Sols on side/reposad slopes rocks out crops assockaled with shallow
excewively drained ioomy skeletal and having tevers ercsion. Taxonomically
hesw sols belong lo great group/subgrous typic cryorthents,

Soll belonging fo map Unit-11

These ore shollow, welldrained, mesc sandy loom, sofs on very steep slopes
with loomy surface and severe erosion asociated with Shallow, wel draned,
Loamy Skeletal with loomy Surfoce, setver evosion ond strong stoniness.
Taxonomically these sols belong 0 grea! group/subgroup Typic
Udorthents/lithic Udorthents. Sol belongs 1o map unit 53.

Soil belonging fo map Unit-53

These are sols of Lawer Himaolayos and are shallow well drained, theemic
loamy ol on very steep slopes with loamy surface and very severe erosion
assocafied with medium deep, well drdined. sandy loam sod with lcamy
suface ond savere erosion. Taxonomically fhe sols belong 1o greot
group/subgroup Lithic Udorthents and Typic Udorthents.
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43  ESTIMATION INTENSITY

Determination of erasion intensity unit is pdmarly based upon the integrated
information on soi characters. physiography. slope. kond-ue/land-cover,
lithaiogy and structure. This is achieved thiough super-mposition o! diffetent
thematic map ovedays. Based upon fhe field dato coieciad during the fieid
sivey and publshed dato, weighltoge volue and dellvery ration were
ossigned o each eroton intensity unit. The composte maop for delineating
different arcsion infensity units wos prepared thyough suparimpostion of the
mopuMowltypoxdopo.deunnom-com.Ihkmoﬁc
maopping of erosion intensity for enfire calehment was done wsing ne overloy
and union lechniques. Based on ground fruth verficasion conducted durng
fleidwork and publshed data, weightoge ond defivery rafio was owsigned 1o
eoch erosion intensity units. The composile erosion infersity map was then

on the drainage map with micro-watershed boundaries 10
evolve CHU for individual micro-watenshod,

foch element of erosion intensity unit s assigned o weightoge vokue, The
cumulative weightoge values of the efosdon infersity units represant
opgproxdmately fhe relotive comparofive erosion  infensty  within  the
watarsheds. A basic focior of k=10 was used in detemining the cumulative
weighlage volues. The value of 10 Indicoted an equiibium condition
between srosian and deposition, Any value of K (10+X] & suggesfive of
erosion intensily in an oscending order whereas the value of K [10:X) s
wiggestive of depasifion intensity in descending order,

The sum of weightages wos reclossified as per the Table-4.3 below fo furiher
sub-divide the area as per the erosion Infensty clases. The Weightoges for
Landuse. Siope and Soll are summed fo get the Erosion Intensity Classes.

Table-4.3: Erosion infensity ond Weightoges
Erosion Intenlty Closs Sum of weightages
Very sevare [ES] 179014
Savere (E3) T
Moderate (E3) 6108
Low [E2) 4105
Neglgitie (E1) 03

The Erosion Intensity Map of the free draining colchment i presenfed in
Figure-4.6
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SOIL LOSS USING SILT YIELD INDEX (SYI) METHOD

The Sit Yield index Model [SYI), considefing sedimeniation as product of
erosivity, and erodibiity was conceptucized in the All Indic Sof and Land Uss
Survey (AISLUS) as early as 1963 and has been in operational use since then to
mee! the requirements of prionfization of smaoller hydrologic units within river
valley project calchment areas.

Methadology for the calculation of silt yield index developed by All Inda Soll
& Lond Use Survey [Department of Agriculire, Govt. of India) wos followed in
this studly.

The delivery ratio s generclly governed by the type of maleriol. soll etosion,
ralef length rotio, soil cover condifions, distonce from the nearest stream. etc,
However, In the present study the delivery ralio fo the erogion intently units
were asigned upon their distance from the neares! streom (being 1he most
Importont foctor resporsible for delivery ol the sedments] according 1o the
following scheme os presented in Table-4.4,

Table-4.4: Delivery Rafio (DR) Criteria Adopled for the Project

009 km 100
1.0-2.0 km 0.50
21-50km 080
51150 km 0.70
15.1-30.0 km 0.50

Sediment Yield Index and Priodtization of Micro-walersheds

s The erosivity delerminoctes are the ciimalic foctors ond soll and lond
oftributes that have drect or reciprocol beoring on the units of the
detachad sod moterial The relationship can be exprassed as:

Soil erosivity = | (Climate. physiography, slope. soll parameters lond
use/land cover, soll management)

o The Siit Yield index {SY1) s defined as the Yieid per unil area and SY1 volue
lot hydrologic unit & oblained by loking weightoge arithmefic mean aver
the entire area of the hydrologic unit by using suitable emplricat eguation.

¢ Priordizction of Watersheds/Micro-watershed within the vast catchments &
based on the SYI of smaller units. Stuglying frequency ditribufion of SYI
volues ond locoting sulable brecking points amive af the boundary volues
or ronge of SY| values for different priorty calegories. The
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¢ The applicotion of SY! model for priorifeation of micro-watersneds in the

catchment areqs involves evaluation of

o Cimatic factors comprising tolal precipitation. ity frequency ond
Intangty

o Geomorphic foctors comprising land forms. physiogrophy. dope and
drainage characterstics

o Surfoce cover facion governing low hydrmulics

o Monogement factars

¢ The dalo on climatic foctors con be oblained for different locations in the
colchment area from the metecrological stofiors whereos field
Investigations ore required for estimating other afiibutes. The various deps
involved in the application of model ame:

o Preparation of o fromework of micro-walenhed thyough systemahc
delineation i

o Rapid reconnaissance surveys on 1:50.000 scole leading to generation
of a map indicoaling erosion-intensity mapping units.

o Assignment of weighlage values 10 varous mopping units based on
relalive sil-yield potential,

o Computing Silt Yield iIndex lor individuol watersheds/sub watersheds,

o Groding of watersheds/micro-watersheds info very high, high medium,
low and very low prionity cotegories,

The area of each of the mopping units is computed ond ¥l vield indices
of individual micro-walesheds ae colculoled usng the following

equation:
Silt Yield Index
SYI= (Al x Wi x DI) x 100/Aw:
wherei=1ton
Where
A= Arga of ith (EiMU)
wi = Weightage volue of ith mapping unit
(o] - Delivery ratio
n - No. of mapping units
Aw = Total area of micro-watershed

The $Y) values for classification of varous cotegories of arosion intensity rotes
were joken for the present study as:

Priotity Cotegory SYIValues
1 Very High >1300

2 High 12001299
3 Medium 1100-1199
4 Low 10001099
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S Very low <1000

Accordingly alter excluding the areo under permanent snow/glaciens from
the tofol geographicol area of micro-walershed, the Sediment Yield Index
was caiculoted for 16 micro-walasheds and they were prioitized.

WATERSHED MANAGEMENT ~ AVAILABLE TECHNIQUES

Watershed manogement Is the optimal use of soll ond water resources within
o given geographicol crea 5o as 1o enable sustanable production. It mplies
changes In land use, venelcﬂvo cover, and oner shuclural and non-
structural action that are token n a watershed to achieve specific woteshed
manogement abjectives. The overall objeciives of walenhad management
progromme ore fo:

. increass infiltration info soil;
- confrol excessive runoff:
. manoge & utiiize runoff for useful purpose

Folowing Engineering and Biological measures sholl be suggested for 1he
cotchment area realment depanding upon the requirement and sullobility:

a.  Engineering measures

Blological measures
«  Devalopment ol nurerias
- Plantation/afforestation
- Posture development
- Sockal forestry

BASIS FOR TREATMENT

In the present report, CAT Plon as per e slope, lond we potlem. sol
chorocterstics has been suggested based on the prioritizafion of sub
watersheds using SYI method (Table-4.5). The CA

Jor micro-walarsheds with very high and Nrt ecosion cotegores os the cost
for reatment lor such watersheds s fo be bome by A
Tha objective of the SYI method & fo pricrifize microwateshed in o
catchment! orea for trectment. The bass of site selection for deferent
biological ond engineeding freatmen! meosures under CAT are given in
Table-4.6. The micro-watarshad maps of Chamba Forest Circle, Bhomour
Fores! Divison and the micor-walersheds in free draining catchment of Kuteht
HEP are shown n Figure-4.7, Figure-4.8 and Figure-4.9 respactivaly,
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Table-4.5: Erosion intensity categorization as per 5YI classification

Micto-wolershed Area (ho) m Priodly Cotegory

mid 2450,00 1ot Meoium

mig 182500 1118 Meaum

Tt 172500 1131 Medlumn
Tm2a 152500 1155 Motiuen

TmZb 1550.00 1160 Medium

Tm2c 1100.00 1108 Medium

Te3a 147500 1138 Medium

Te3a 95000 1170 Medium

Te3b 117500 1176 Medum

T3c 2328.00 1198 Medium

2l 1050.00 1135 Mediuen

2o 2550.00 1244

™t 130000 | 1204 T g I3
Te2c 112500 i =5 EEEl
2a 251000 1145 rMedum

Tolol | 24438.00

Table-4.4: Basis for selection of calchment area treatment measures

Treatment measure Basis for selection

Soocal forestry, fuel wood ond | Neor sethemants 1o contrel trae leling

lodder grass developmen!

Contowr Bunding Canfrol of sob ercsion from agricultural fields.

Posture Deveicpment Opon canopy. baren lond. degroded srfoce

Alforestation Open conopy. degraded sufoce. hign sol
eroson, gantie 1o modarale Yoo

Borbea wwe lencing In the vicinity of afforestation work %o protect it
from grasing eic.

Step drain To chock ol eroson in small ieoms, sfeps with
concrele base ore prepared in sloppy o0
whare st erosion in the sfreom and bank ercsion
5 high due 1o burbichity of curent,

Nursery Cantraly located pont for beller suparvision of

propoted  offoresiation mmide cost  of
fromsportation of weding ond emwe bDeller
survival.
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CATCHMENT AREA TREATMENT PLAN

Thers aré mainly five categones of land vses for whech O proper treatment
plon should be developed, Fint 5 the agricultural fond s this octivity con
never be eliminated. And. ogriculture activities, it foulty. result in heavy ioss of
fertiie soil. Second. s opan forest land lor conservation reasons. Third is scrub
or degraded land. which contributes haavily to it load. Passibillities exlst to
bring ths crea under pastures and plantotion 1o meet local demand of fuel
and fodder and thus decreasing the biotic pressure on the forests leoding o
environman! fiendly opproach of sustaifable development, The fourth and
most important calegory & bamen land Becouse with practicolly no vegetal
cover the area produces huge omount of silf load, The fifth is dense fores!
land where ot few places soll conservation measures are réquired,

Areas foling under very severe and severe erosion Inlensity category would
be foken up for corsarvaion heotment measwes afler excluding the
percenioge of area above 50° slope from e aren Coming under very sevirs
and severe erosan infensity clas falling under rocks and inoccessible tamain
where no freatment is laadble, the rest ol area of very severs and severe
categones is 1o be freated with biclogical. blo-engineating and engineering
measures under CAT Plan,

Congiderning he lopogrophic foclors. sod type, ciimote. iand-usa/land-coves
in the coilchment orec following mecsures hove been proposed 1o be
underiaken with aim to check soil ercsion, prevent/check silation of resenor
and fo maintain ifs storage capocily in the long run, The activities under the
following trood heads have been comsiderad for the formuiation of
caichmen! area freatment plon.

Afforestation measures.

Soll & water conservation measures.

Payment for Enviommental services including Eco-tourism.
Ressarch raining & Capacity buld-up.

Infrastructural bulid-up B fores! protaction,

Widife measures,

Monitoring & Evaluafion

Support tor preparing Site specific work plan.
Contingencies,

DD NO AW -

4.7.1 Acfivities fo be Undertaken
4.7.1.1 Normal Afforestation

In crificolly degroded arecs. plontation of focolly useful diverse and
Incligencus plant species such os timber pluniation species, fodder species.
fual wood species. grasses, shrubs and legumes. medicinal and aromatic
plants wouid be undertaken. The lorestation will Include rising of multl-tier
mixed vegelotion of witoble local species in the steep and sengitive
calchman! areas of rivers/streams with the cbjective of keeping wch areos
under permanent vegetative cover, Furthermoare, degroded areas would ako
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be brought under vegetation cover, Sulloble trees of economic value 1o
focol people shal be roked in the degroded forest areas neor o villoges with
the obechive of supplementing income of the vilogers.

With @ view to conserve and ougment he slate's rich medicinal plont
resources in s naturol hobitat thvough odoptive and  parficipatory
manogament of Ihe local people. cuttivation of high priodly medicing plant
species sholl be underiokan. Thrust shall be given to orgonic cullivation of
medicinal plants.

Effective fencing would olso be provided for profection of soplings. Before
any new areo is fcken up. erodication of weeds ond unpalatoble gras
species s mporiont. It Is, therefore, recommended that some ports of the
posture should be closed for seeding purpose only

The lollowing localfindigencus frees/shiubs species ora required to be
planted/pretened lor alforestalion of the area:

Alnus nitida, Aesculus indico. Berbers lycium Cedirus deodara, Ceits australis,
Detxraegesia hypoleuca, Juglans regia, Morus serrata, Myrsine Africana, Oleo
cuspidata, Prirsepia uflls, Prunus amenioco. Punica gronatum, Populus
cifiato, Quercus lex, Rhamnus viigatus aond Rhododendron arboareum.

4.7.1.2 Envvichment Plantafion
There are @ few locations within forest In the colchment area wnere the
crown densty & poot and plantation can be done to increase the paich
density of crop. In such arecs, plantofion of 800 seedlings per heclare s lkety
1o create derse forest.

4.7.1.3 High Density Energy Plantation

In ordder 1o reduce e biolic prasswre on e forest areas near the viloges
high density energy plantation in forest areos ond baren areas under the
vilioge can help in long way 10 solve e ever Increasing problem of scarcity
ol fodder and fuel wood in hily areas. To overcome the problem of scarce
avallabilty of fodder and fuel it s proposed 1o bing sbstaniiol arsa by
planting 5000 trees/ha with suitable fast growing species.  Species 10 be
plonted include Robinla pseudoacacia, Populus cilala. Sallx spp. elc.

47.) ATrectment of Alpine Posture
These are high alfitude oreas situated in alpine / sub-alpine zones. The flora s
herbaceous and the pastures have the potential 1o support regulated
grazing. These areas confinuously remain under show from late Oclober 1o
lale March, Therefore, they are in supine stote for abouyt six months. The
restorafion and managemant of degraded alpine pasture & o vitol objective.
poth fo provide sufficient hobitat for spatiol movement of the spill over
species oulside ond within cofchment area ond 1o provide biological
resources 10 the local populoce. The aipine postures have ther own uniave
sigrificance in the geophysical, envionmental and socio-economic set-up of
the region. They are the prime and confinual sowrca of harbage for the wild
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nerbivores which are prey base for camivores. cattie, sheep aond gools. These
pastures are extensively grazed by the live stocks of the local peopie durng
summers for 3-4 months and alo kequentad by kge herds of goals and
sheep which are trought-in and encamped by the migratory grazers (Gadi)
trom picins. The large scale and indscrimingte grazing of hase pasture over a
prolong fime has left these postures ominowsly degroded. The palotable
grosses are no more than o few inches 1ol and the othér related pasture
species have also storfed showing signs of stress. As a fesull of continuous and
heavy pressure of grazing. baren pofches have developed over vas! areas
ond soil erosion & rampan! in fhese aipine pastures. There is an imperalive
need 1o oddress ths abysmal and dlorming $tuation immedialely before
these pastures are brought 10 such o condition. where, their rejuvenction
becomes impossible. Owning to traditional rights of the grazers, It & ditficult 1o
restrict the number of animals grazing there. Thus the only altemative lefl & lo
increase the productivity of these pastures to cope with the grozing prassures.
The situafion wamants for a realstic sevey and alied resecrch in contex! of
entire grazing ssues and formulation ol an oction plan lor coreciive
measures within the gombit of the state policy on the subjec! matier, Tl wch
fime the following recommendations aré mods for the monagement of
pastures.

o Assesyment of the canying capacity of the pastures through surveys o o
to ascertain aiowable size of live stocks.

Patiodical ield checking of the size of the herds menfioned In the permits
50 a3 fo ovoid mis-utilization by some pamit holders.

o Public oworeness,

o Panodcal closure of areas in postures for he profiferction of seeds of
desiable gross species.

* Implemantation of rofational delered graring system o denve the
advanioge of eorly nuitifive growth and res! pedod during Ihe growing
900N,

o Interachion with the local people and the migrating grazers so that o sort
of social fencing could be achieved.

o Assessment of the conying capocity of pipine posture and grazing land In
forests. Role ol different calegones of kve stock and their grazing
requirement needs 10 be nvestgated,

4.7.1.5 Nursery Support

In order to meet the huge requirement of sopiings required under biological /
measures and reservor rim treatment new nursery hos 1o be
developed along with support o the exisfing nuneries which shal oiso
ougment the supply of saplings for the works propcsed.
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4.7.1.6 501 Bioengneanng i

Soil bio-engineering & stole-ofthe-art usng the lving vegelation, either alone
or In conjunction with nondiving planl materal and civil enginesring
structures, to stobikze siopes and/or reduce erosion. Such measures utiize live
plants and plont parts, elther alone or In conduction with nan-iving plant
materiol ond hand measures usually refered to a3 civil engineering structures,
whnere they provide additional mechanical support 1o soll. present barlers 1o
eorth movemnent, funclion os hydiaulic droins, ond act os hydroukc pumps.
S0l bio-engineernng system use Ive plant cullings, rooted plonts. and plon!
stems that are ploced in fhe ground. or in earthen or other stuctures fhat
commonly incorporate Inert materals such os rock wood, gec-synthetics,
geo-compaosites or other products.

Control of severa londside or gully erosion wualy requires engneenng
struciures 10 ovoid siope fadure and gully cutting, Howsaved, such meciures
invoive exorbitant invesiment and a high degree of lechnology. It has been
experienced hat lack ol imely and adequate maintencnce haos tesulad in
spectoculor failure of measure under taken and the resyltant erosion § more
serious than before the treaiment.

The exclusive wie of vegelative meosuras for contol of major land side and
severs gully ercsion often resulls in fallue. However, when vegelative
measunes ore combined with enginesdng measres, |2, big-angineering, the
end result can be effective stobiization of the area from mass movement ond
gully cutting. and dramatic reduction of surface erosion, af relatively low cost
and high sustainobiity ond with added benefit ol fodder and fuel wood
production for local people,

The successiul results of bio-engineering fechniques have been obiserved In
gully control, waste land reciomotfion and dope stabilization. By for these
have bean observed 10 be economically desroble and most-effective for
eroson contol in degraded areo.

Sod bio-engineering measures shall be adopted in landslide zones and e
degraded due 10 road excavation. The work shall involve fixing of brush woocd
check damy, spraying of gross and legume seeds, piontofion of frees @ 1100
rees/ha, fencing of the area and maintenonce for thres yaars, The mos!
common method of hil and siope stobilzation is the seeding of grass ond
herb miodure,

Dry Seeding is an ecsy method where seed (5 g/sq.m.) and orgonic feriizer
(100 g/sam.) ore scattered by hand or machine. It can be applied on fiat
slopes with rough sutfoces. It & also possibie 1o use hayflawers istead of
‘common wegs.

On stesper sopes where if i necessary 1o cover the soil quality, o cover crop
seeding & used. Special types of rye (in fall) and barley [in spring) are sprecd
in a mixture of 5 gm/sq.m. and covered with soil, On Ihe wrface normol seed
{5 g/sqm)) ore spreod. '
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On less steep siope with rough suface and no ercsion problems hree ond
shvub seeding can be spread. Seads of trées and strubs ore mixad with sond
Inaratio of 1:3 and spreod as broadcast, pit oar row eeding.

Indigenous woody perennials (frees/Shvubs) to be planted wil Include,
Asparogus spp, Berberis spp, Cednus deodaro, Celts australls. Dabroegesia
hypoleuca, Desmodium  microphyfium, Ficus  palmala. Lonicera
quingueloculans, Morus serralo, Olea cuspidote. Pstocia intergenima.,
Prirsepia utls, Prunus amenioco, Punicc gronalum. Rhus spp. Robinia
psevdoacacia, Rumex hastatus. Yucca aloifolia.

The witabie for the oreo include Arundo donax. Eulafiopsis binota,
C on citrates, Poc sp. Sochharum spe. Thysanolaeno maxdma, elc.
The species for live - hedge fencing include Berbers spp.. Aoavospond
Yucca oloifolio,

4.7.1.7 Cwil Shruciures
» Brush wood Check Dams and Retaining Walls
Bryshes wood check doms ore useful In aresting further erosion ol
depressions, channels. ond gulies on the denuded londgides. In oddifion,
retaining walls of stone masonty and RCC woukd be corstrucied 1o provide
suppot! of the bose of thveatened sopes.

» Slope Modification by Stepping or Terracing
The siope stablily increases considerably by grading il. The corstruction of
seps or lerraces fo reduce the Yope grodien! s one of the measures,

» Bench Temracing

The area under moderotely steep siope (e between 10%15° siope would be
wbjected 1o bench teracing. The local people would be convinced o
Tolow this type of lerracing for comparatively betfter yield and with minimum
frveal to erosion, Moreover, in © number of habitations in the catchmeant such
practices ore areody visible, Whie making bench terraces, care will have o
be foken not fo disturb the lopsoll by spreading earth from the lower termacas
1o higher terraces. The verical Intervals Between tefroces will not be more
than 1.5m and cutfing depth may be kept of 50 cm. The minimum averoge
widih of the terrace would be kept from 4 10 5 m in arder 10 anoble usage of
prolong hinge. The shoulder bunds of 30 x 15 cm would also be provided.
Staggered channels will drain off the excess water from the termoces.

» Gully Control-Check Dams

Gulies are mainly formed on account of physiogrophy, sol type, and haavy
biofic inferference in an areo, The scouring of streams at their peak flows ond
sodimentladen run-olf couse gulies, The gulies would be required o be
freated with enginaering/mechonicol os well as vegetative methods. Check
dams would be constructed in some of the omas o promote growth of
vegetation that wil consequently lead to the stabilization of slopes/orea ond
prevention of further deepening of gulies and erosion. Different types of
check dams would be required for differant conditions comprising of different
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maienols depending upon the site conditions ond the easy avoilabiity of
materdol {stones) ot local level and fransport accessitiily, Generolly brish
wood check dams are recommended 16 control Ihe srosion in fhe first order

basin/streams in upper reaches and dry random stone mosonmy check dam
Mbo;mviuodhmolowmchquedhcnmhhiqha. In such

Stream bank Prolection

siraams.

Contour Staggered Trenches

Contour stoggered renches are mainly provided o trap the silt and runoff.
m;hmmgomomm'apmmnmmmremw
to very. very steep sopes.

Landslide Control

Rainfol pattern of the area and woter seepoge coupled with geclogical
formation results In londsides. Wc:lerpluysonh'npoﬂommlehmgoarhgof
mwmmchmmm'hoMlocmamhcsdom
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AFFORESTATION MEASURES

Since this is mountoinous tract with mogerate o steep slopes, gully faeemation
due to water/mnow flows in the depression ore bound 10 occwr. Therelore, ol
the offorestation works will have 1o be supporied by ontleragon measures ke
gully plugging, check doms efc. in varying extent. The folal amount of Rs.
1125.00 loc hos been kept for atforestiaton measures. The folowing types of
areas are proposed for afforestation alded by varying types and degreas of
soll conservation measure ond check doms:

(i) Mmm!mw*deiecmammamb Sensng.
Heaovily grazed oreas around hobitaliors,
(i) Blank area it for bringing in vegatation ond draining directly in 1he vicinity
of diversion dam storoge.

In the background of above crifena. Imitafion of extent of area which con be
closed with the consen! of local peopie |right holders) and In consultation
with local field forest officers, it & propotsed to do offorestation of 1450 ha over
a period of 5 years, starling from the 200 year of CAT Plan impiementation, The
details of varous cotegornes of plantation under the affaresiation meaires
are given In Table-4.7. The cost nomms for nomal aforestalion, energy
plantation and enrichment planasion hiave been furnished ot Annexure-1V.

Table-4.7: Cost of Activities under Alorestation Measures

_Sr. No. Activifies Atea (ha) | Amount (in

! Altoresigtion & Mainlenonce 500.00 2460125

I Energy ploniafion 47000 i 403,19

(] Ennchment plantation 480.00 11400

W Nurserios development / support 256.58

v Skviculuture 574.00 8410

Tolal 1124998
Say k. 112500

Cholce of Species

The choice of species depends on the varlous focions, such os climalic,
odaphic, lopographic ond biofic but the surviving indigenous species give o
clear ndication of the maost sulable species, Since most of areas iIncluded in
this component, are situoted ot lower elevations, therefore, preference
should be given o indiganous. fast growing, hordy. specias which can sutvive
under the odverse condition of the bcality. Sincere and strenuvous efforts
should be made 10 bring the blank areas under lorest cover os eorly os
possitie. In order fo cover up the blonk areas expedifioudy. at the earfiest, the
mexdmum area hos been suggested 10 be foken up duing the 1¥ & 2 yeors,
SGCMMMMQkobommwibodommunmuﬁon
measures where ever necassary,
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482 Plantation Technique

48.2.) Sie Selaction
Specific shes have been suggested and location of plantofion & olso
indicated in the ctove sialement. However If the deviotion & absolute
neceuory, some changes can be done By the Divisional Forest Officer after
spot inspecton.

48,22 Closure Notification

Eoch planiation area will be notified for closure and supervision of rights, one
year in odvance of plontation work, According fo provison mode in Forest
Settlement, one third of fotal areo of forest can be closed for thirty yeors, bul
it s normally not practicable. The area should remain closed effectively till the
regeneraled crop reaches the stoge beyond any domoge due 1o frosf,
drought, and weeds and needs no longar prolection from onimals. Hence
the parod of closure may be kep! 10-20 yeors depending upon growth of
species plonted.

4823 Fencing

Where naecessary plantation areos will be-eflectively closed with 3-5 stfranas
borbed wire fencing. Fence posts should be ol durcbile species. These thould
be affixed in ground glong the periphery of aso 10 be closed ot sullable
spacing. deep enough to withstand weight and lension In barbed wire. I}
should be borme in mind that loose. Zigroag and haphazardly aligned barbed
wire fancing would provide least resistance o animals of vicinity and efforis
0 mode in raising plontation will, surely. be unproductive ond nvite
unnecessary crificism of locol peopie, It wouid be better if some brancnas of
fast growing species ore reinforced In fencing 1o provides odequate temion In
the strond of borbed wire. Non-polotobie fast growing shrub species ke
Adheloda, Vitex. Agave, Detvegeasio, elc. shall be planled clong he
barbed wire fence of ¢ close spacing of 50 cm to form o live hedge.

482 4 Preparatfion of Sile
Pits on standord dze 30 cm diameter for Deodar. Kol Fir/Spruce ond 45¢m
diometer for broodinaved wel in odvance so as to provide on intervol of 2-3

maonths between pit digging and planhing for weathadng of soil.

48.258pacing
Plantfing for coniferous of spoce of 2.5m X 2.5m and that of broad leaved 3m
X 3m & general practice ond it should be continued howeaver while reating
oroded portions witobie broad leaved moy be planted ot the spoce of 1.5m
X 1.5m.

438.2.6 Sowing ond Planting
Planting should be preferrad fo sowing, though the later operation may be
cheaper. Success is more cerain and initial growin more rapid. in cose shurdy
nursery raised plonts are used. Sowing moy be camied out only on
comparafively better sites, where thess are expected 10 be aaslly successid,
Piak (Alnus nitida) along nala ond sowing of Deodor can be prefered. But
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cedainly Piok dibbing / sowing must be camed oul only in marshy
lancs/nalics

483 Beol-wise Area under Normal Plantation

4.8.3.1 Holi Block

A. Tiyorl Beat

(1) Kalah DPF-1 (Proposed area for Piantation-20 ha)
The DPF has o geographical area of 70.4 ha with Kalah Goth on Its norh
Kalah Nolo on east, village Kalah on south and on west it 5 separated by
Jnikll Tryor north DPF, The generol ospect of the DPF 5 south-weslem and
has very steap to precipitous sope with ground efevation vorying from
1760 mas to 2940 mast. The fexture of the soll is coonse loamy with shallow
depth, The species, naturally growing oround the area & Kail, |t is proposed
1o cary out nomal afforestafion in 20 ha areq, for which the nursery plants
shall be tramported to about 1.5 km from newly proposed Kalah nunery
The general view of the area 1o be planied & shown in Hgure-4.10

Figure-4.10: General View of the Area fo be Planted

(¥) Kalah DPF-Il (Froposed area for Plantation-10 ha)
The DPF has o geogrophical area of 362.2 ha with Kalah Goth on its north,
Kalah Nola on east, viloge Xalah on south and on wes! it is separoted by
Ihili Tiyari north DPF, The general aspec! of the DPF i south-western and
hos vary steep 1o precipiious sope with ground alevation varying from
1800 mad to 2900 masd, The lexture of the soil Is coarse loamy with shaliow
depth. The species, natrally growing oround the area & Kall. It s proposad
o canry out normal afforestation in 10 ha area, far which the nusary plants
shall be frarsported 10 about 1.5 km lrom newly proposed Kalah nursery
The general view of the areo 1o be planted i shawn in Figure-4.11
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Kalah DPF-IL 10 ha

Figure-4.11: Genesal View of the Area lo be Planied

(I¥) Upper Tiyari DPF (Proposed arec for Plantation-10 ha)
The DPF has o geographical area of 210 ha with Kalah and Oi Nal DPF on
its north. ridge separoling Kakah Nal DPF on easl. vilage Upper Tiyorl and
Jhiddi Tiyart on ity south and on west ridge separaling O Nal DPF, The
general aspect of the DPF is westem to nortn-westam ond has very sleep
10 precipitous sope with ground elevation varying from 2040 mad Yo 311
mail. The textre of the soif 5 coarse loamy with shallow depth, The
species, naturally growing around the area |5 Kod, [T 5 propased 10 cony
out normal afforastation in 10 ha are, for which the nursery plants sholl be
franspoted 10 obout 1.0 km from proposed Kaloh nunsery, The general
viaw of the areo fo be planted & shown in Figure-4,12

Upper Tiyari DPFIL, 10 ha

Figure-4.12: Genetal View of the Area to be Flanted
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(Iv) Lower Tiyarl DPF (Proposed area for Plantation-10 ha)

The DPF has o geographicol area of 131.40 ha with Xalah and Oi Nal DPF
on s north, ddge separating Koleh Nol DPF on east, villoge Upper Tiyan
and Jhikli Tiyari on its south and on wes! Upper Tiyar DPF. The generc
aspect of the DFF is westam 1o north-westemn and has very steep 10
precipious siope with ground edevation vorying from 2040 mas o 3))
masd, The texture of the sof 5 coarse loamy with shallow depth. The
speces, naturally growing around the area is Kol It B proposed o cany
oul normaol atforestation in 10 ha areg, for which the nursery plants shall be
fransported to about 1.0 km from newly proposed Kolah nursery

(v) Oi Nal (N) DPF (Proposed area for Plantation-20 ha)

The DPF has a geographical area of 129.9 ha with Narpar Dhar and OF
Nala Dhar on its north, Toir cuttivation on east and south and Rawa Do
Nalg on ity westl. The general aspect of the DPF i soulh-westem and has
very sieep 1o precipitous slope with ground elevation varying from 1675
masl o 2110 mas. The texture of the soll s coanse ioamy with ihaliow
depth. The spacies, naturally growing oround the orea are KLall and
Devoar. It is proposed fo carry oul nomaol affarestation in 20 ha asa, for
which the nursery plants sholl be trarsported 1o about 20 om from newly
proposed Kaloh nursery

B. Sutkor Beat

() Sadaser DPF-1 (Proposed area for Plantation-10 ho)
The DPF has a geogrophical area of 53.42 ha with Sutkar cultivation on its
north. Bonoon cullivation on east. RF Sutkar on south and Sadaser DPF
compartimentl on its west, The genaral aspect of the DPF & narthem and
has steep 10 very steep Sope with ground elevation varying from 2260
mas ta 2680 mosl. The fexture of the sol & coone loamy with shaliow
depth. The species, naturcly growing around 1he areg is Kol It is proposed
1o carmy out nommol afforestation in 10 ho aea, for which the nunery plants
shall be trarsporied 1o about 1.0 km lom Sutkar nursery. The ganeral view
of the areo to be plantad Is shown in Figure-4.13

Figure-4,13: General View of the Area fo be Planted




(W) Sadaser-Il DPF (Proposed area lor Plantation-20 ha)

The DPF has a geographicol area of 108.05 ho with Satkhurs Dhor DPF on
ts north. Banoon cultivation on east, Orum Dhar D n south and we

The general aspec! of the DPF is norhemn and hos steep to very steer
sope wit wound alevation varying from 2480 matl 10 3100 m he

lexture of he w0l B coana my with shabo

naturally growing around ne areo is Kall, 11 is prog wi nomol

afforestaion in 20 ha amea, for which the

transpornad 1o cbout 1.5 km from Sutkar nursery. The ganaral view ol the
area 10 be planted i shown in Figure-4.14

Figure-4.14: General View of the Area fo be Planted

(Hi)Kutehr DPF-| (Proposed area for Planiation-20 ha)

The DPF has a geographical arec of 150,95 ho

Kutery cultvabon on east, Kulelr DPF, comparntmer

with Ravi nver on its nort

1l on

ne ypec! of the DPF 8 north-aastem and has steep 1o

precipiious siope with ground elevation varying from 1670 masl to 2884
masl. The lexture of the soll & coorse loomy with shallow depth. The
natwally growing oround the grec cre Devdar, Kall and Bon it &
ed 1o comy ou! 1. for which the
r plants shall be fransported to about 1.5 km from Sutkar nursary. The
genaral view of the arec 10 be plonted is shown in ﬂgme-‘]s

nomal afforesiation in 20 ha O
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Kutehe DPF-L, 20 ha

Figure-4.15: General View of the Area fo be Planted

(iv) Kutehr DPF-Il (Proposed orea for Plantation-20 ha)

The DPF hos o geogrophical area of 51.80 ha with River Ravl on its north
Tulang (Ki Nafa) on east, Kulery DPF. compartment |V on south and Kutehr
cultivationon its west, The general aspec! of the DPF is north-aasterm ond
has very sleep 1o precipitous slope with ground elevation varying from
1705 mas! 1o 2285 masl. The lexture of the sod s coanse loomy with shallow
depih, The species. naturally growing around the area ore Devdar, Kol
and 8on. It is proposed 10 comy oul narmal afforestation in 20 ho orea, for
which the nursery plants shall be rargporied 1o about 2.0 km from Sutkor
nursery

(v) Andralagraom DPF (Proposed area for Plantotion- 10 ha)

The DPF has a geographical area of 42.08 ha with Andralagram RF on its
north, Holl Nala on 2ast. Dand Dhar DPF on south ond RF Andralagram
and Chimill DPF on its west, The generol aspect ol the DPF s narth-aastem
and has moderale (o very steep slope with ground slevation vorying from
2080 ol 1o 3260 mayl, The texture of the soll is shallow to deep in depth
The specias. nalurally growing around 1he area are Devdor, Kal and 8on
It s proposed 1o cary oul nomal afforestation in 10 ha area. for which the
nursery plants shall be fronsporfad o abou! 2.5 km lrom Holl nursery. The
general view of the arec 10 be planted s shown in Figure-4.16.
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Andralagram DPF, 10 ha

Figure-4.16: Genetal View of the Area to be Planted

(vi) Sutkor (N) DPF (Proposed area for Plantation- 20 ha)

The DPF has o geographicol area of 5655 ha with Sulkar ond Ki vilage on
its morth, Sutkar culfivated oreo and Sutkar RF on eas!, Dand Dhar RF on
ewouth ond Tulang Nola on s west The genercl aspect of Ins DPFF &8 °
northem and has moderate 1o steap sope with ground elevabon varying
from 1675 as 1o 23560 mad, The 1exture of 1he sall is shollaw to forly desp n
gepth. The species naturally growng agound the grel are Kail ongd
Banokh, It i proposed 1o cary out normal atforestafion in 20 ha area for
which the nunery plants shall ba tramported 1o obou! 0.8 km from Sutkos
nursery

C. Deol Beo!

(1) Tuh DPF (Proposed area for Plantation- 20 ha)
The DPF has a geogrophical area ol 88.10 ha with vitoge Baninu and anad
flver Ravi on its north, local Nalg separaling 'wo cultivation on eas!
cultivation of villoge Guwar on {is south and west. The general aspect of
the DPF is northveasiern ond has moderate 1o stesp slope with ground
elevation varying from 1920 masl fo 2280 masl, The texture of the soll &
coarse loomy shaliow o fairy deep. The speces naturolly growing around
the area s Ban. It & proposed 1o carry out normal afforestation in 20 ha
oreg, for which the nursery piants shail be ftarsporied to abou! 2.5 km
from Holi nursery

(i) Jabla DPF (Proposed area for Plantation- 5 ha)
The DPF has o geogrophicol orea of 1578 ho with iver Rovi on its north
Jawia ond Kuleth village on eas!, Kuseth cultivaton and Gwaola north DFF
on Its south and Holi Nalo on west The general aspect of the DPF is north
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wesledn and has moderate fo steep gope with ground  elevation varying
frorn 1695 masd to 1980 masl. The textume of the soil is coarse loamy shaliow
to faidy deep. The spacies. naturally growing around the area ors Robinia,
Koll, Deodor. Plyak. It is proposed to carry out normal afforestation In § ha
area, for which the nursery plants shall be ransported 10 obout 1.5 km
from: Holi nursery.

(iii}Phat DPF (Proposed area for Plantation: 10 ha)
The DPF has o geogrophical area of 3885 na with villoge Bringtl and
Koighod North DPF on ifs north, RF Daol and Sanghela DPF (C & II) on
east, Soro DPF on s south and DPF Gawor and Tuh Nala on west. The
general aspec! of the DPF & north-western and has moderate to steep
siope with ground elevation varying from 2090 mas! fo 3470 mail. The
xture of the soil is coane loamy shallow o faidy deep. The species,
naturally growing around the area ore Deodar, Kol and Fr / Spruce. It 5
proposed 1o cormy out nomol afforestation in 10 ha area, for which the
nutsery plonts shall be fransported fo about 4,0 km from Holl nursery,

3

(iv) Nehra DPF (Proposed area for Plantation-5 ha)

The DPF has o geogrophical area of 19.43 ha wifh rives Ravl on its north,
Tuh Nala on east, Tuh Nala cullivation on its south and Banthu and Kuleth
vilages cultivation on west, The general aspect of the DPF is north-eastem
and has moderale 10 steep sope with ground elevation varying from 1775
mast 10 2040 masl, The texture of the soll & coane joamy shallow 1o farly
deep. The species. naturally growing around the areo are Plyak, Robinks, It
Is proposed 1o comy out nomal offorestation in 5 ho area, far which the
nursery plants shall be trarsported to about 4 km from Hall nursery.

(v) Gawala DPF (Proposed area for Plantation-30 ha)

The DPF has a geographical area of 118.98 ha with Jabla North DPF on is
north. Guwar and Kuleth cultivatfion on east, Raundhar ond Bukhar Norih
DPF on ifs south ond Holl Nalo on west, The general aspect of the DPF &
north-western and has very steep 10 precipitous sope wilh ground
slevation vorying from 2010 mast 1o 2275 masl, The texture of the sob i
coane loomy shallow 1o farly desp. The species, nalurally growing around
the area are Kol Fr ond Deodor. If i proposed fo camy out nomal
offoresiation in 30 ha orea. for which the nwsery plants sholl be
tfransported 1o about 3.0 km from Holi nursery.

(vi) Kiur DPF (Proposed area for Plantation- 20 ha)

The DPF has a geogrophical area of 259 ha and ks stuated near village
Kiur. The general aspect of the DPF is easfem and has moderate 1o s
slope with ground elevation varying fom 2250 mad 1o 3200 most. The
texture of the soll i coarse loamy shallow to faily deep, The species.
naturally growing around fhe orea are Kal, Fir/Spruse. It is proposed to
camy out normal afforestation in 20 ha area, for which the nursery plants
shall be fransported 10 about .0 km from Holi nursery.
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(vil) Deol DPF (Proposed arec for Plantation- § ha)

The DPF has a geographical aren of 23.60 ha and & situafed neor viloge
Deal. The general aspect of the DPF is north-eastern and has moderate 1o
steap siope with ground elevation vafying from 2195 mosd 1o 2375 mosl.
The texture of the soll 5 coarse loomy shollow to farly deep, The spacies,
naturally growing around the area are Koil and Deodar. It & proposed 1o
cary oul normal alforestation in § ha area, 1or which the nursery plants
shall be frarsported o about 4.0 km from Holl nunsery,

(vill) Sangella (C-I, C-il) DPF (Proposed area for Plantation- 30 ha)

The DPF has o geographical area of 958 ha and & situated near viloge
Deol. The generol aspect of the DPF b northern and has moderate 1o
steep slope with ground elevation varying from 2590 mos! 1o 3475 masl,
The texture of the soil is coane loamy shallow o foirdy desp. The species,
naturally growing around the area are Koll ond Deodar. It 5 proposed o
cany oul nexmal afforesiation in 10 ha area, for which Ihe nusery plants
sholl be frarsported o about 5.0 km fam Holl nursery,

(ix) Guwar DPF (Proposed area for Plantation- 10 ha)

The DPF has a geogrophical area of 73.25 ha and & situaled near viloge
Guwar, The general aspect of the DPF & narth ond north-aeastern and hos
moderate fo steep sope with ground elevation varying from 2225 mas! fo
3050 may. The texture of the soll s coane loamy shallow to faidy deep. The
species. naturolly growing cround the orec are Kol Fir/Spruse. It &
proposed to comy ou! normal afforesigtion n 10 ha area. for which
nursery plants shol be ransporied o about 3.0 km from Holl nursery.

(x) Andrui DPF (Proposed orea for Planiotion- 50 ha)

~ Tne DPF hos o geographical orea of 716,48 ha and i situated near Deosar
RF. The general ospect of the DPF is south-ealem and has moderale 1o
steep slope with ground elevation vorying from 1980 mast to 3182 mask.
The lexture of the soll is coane loamy shallow 1o fairly desp. The species,
naturally growing around the areo arg Deodar and Kail It s proposed o
carry oul normal afforesiation in S0 ha areq, for which the nuseary planty
shall be ransportad 1o abou! 4.0 km from Holl rumsery,

4,8.3.2 Barabanchhu Block

A. Bajol Beat

{i) Bajol North DPF (Proposed area for Plantation- 5.0 ha)
The DPF has o geographical area of 114.53 ha with Pathar Dhor (North
DPFjan its north, Bajoll North DPF on east, Bajoll village cultivation on soufn
and Dug ka Nala on its west. The general cspect of the DPF is southem
and has moderaie o steep sope with ground elevation varying from 2440
asl 1o 3555 masl. The texture of the sod is shatlow 1o faily deep. The spacies,
naturally growing around the area is Kall. I! is proposed 1o cany ou! nommal
offorestation in 50 ha orea, for which the nursery plonts shall be
transported to about 1.5 km from Bojoll nunsery.
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(1) Bajoll DPF (Proposed areo for Plantafion- 10.0 ha)

The DPF has a geographical area of 5787 ha with Sullom Goth on ifs
north, Duge Ki Dhor on east, Bajoll viloge cultivafion on soutn and ool
Narth DPF on its west. The generad aspect of the DFF is southem ond hos
moderate 10 sieep slope with ground elevation vorying om 2590 maesl 1o
3415 mad, The texiure of the ol is shallow 1o faiy deep. The species.
naturally growing around the orea are Kol ond Deodar, It s proposed 1o
canry oul nomal afforestafion in 10 ha area. for which the nursery plan
shall be transported 1o abaut 1.5 km from Bajoli nursary.

(W)Gowar DPF (Proposed area for Plantation- 20.0. ha)

The DPFF has o geographical crea of 228.84 ha with Chantan Goth on its
rorth, Duge Ko Nalo on east, Ravi River on south and Pathar Dhar Norih
DPF on its west. The general aspect of the DPF i south-weastern ond hos
modenate 1o steep slope with ground elevation varying from 1675 masl lo
3720 may. The textue of the oi 5 shallow 1o fairy deep. The specios.
naturclly growing around the orea |s Kol If s proposed to cony out nomal
offoresiafion in 20 ha area. for which the nursery plants shall
transported 1o about 2.0 km from Bojoll nursery,

B. Nayogram Beat
(i) Nawai Rf (Proposed area for Plantation- 15ha)

The Rf has ¢ geographical areo of 97.13 na with Dug and Nawai
cultivation on its north, Jumor Ndll and Jumargoth an east, Riyal DI
on south and Luwan Nala on iis west, The general aspec! of the RF
noartherm, eastem and western and has sleep lo preciplious sope wit
ground elevation varying from 2420 mast 1o 3400 masl, The texture of th
soll & shallow o fairly deep. The species. natutally growing oround the
area are Kail Deodar and Fr. It 5 proposed to corry out
afforestation in 150 ho areqa, ke which the nunsety plants shall be.
tronsported to about 2.0 km from NayQgram nursery.

.,,23

i

(i) Agrali RF-Il (Proposed area for Plontation- 10 ha)
The RF has o geographical area of '7.42 ha with Nayogrom DPF on il
north, Agrall RF Compartmentd on eas!. Jotna goth on south and Jumor
Nala on its wesl. The generol aspect! of the RF i north and north-east and
hos steep 1o very steep slope with ground elevation vorying from 2000

(iif) Swein RF (Proposed area for Plantation- 30 ha)
(iv) Pani Nali (C-1 & Cli) (Proposed area for Plantation- 15 ha)




4.8.3.3Lamu Block
() Lamu DPF (Proposed area for Planiation- Sha)
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(ii) Hilling DPF-1 & Il (Proposed area for Plantation- 25ha)

Table-4.8: Details of Area Proposed for Normal Plantation in
Holi, Barabanchho & Lamu Blocks under Different Beats

[ Worme of Nome of Legad Shaky Area Proposed | Deballs of Mursery Hom where
Ko Bock Seat | for Alforesiafion e plants will be rolsed ond
orepacied
Name of m:-
(A Tiyesst % o Koloh m—|£
[ 3 ) (propausd) 5
| Upnas Tiycs OAY 10 10
1 DY l_! 10
e OV oFF 20 20
wo-Toko! Pantanon n 70
z P o Jﬁ Sukor o
i3
. oPF 0 15
oAy OPT | 20 20
oef 10 35
or N 20 o8
ub-Tokal Normal Plansation n 100
_ Sutkas Beot
3 Owol Tuh DFF_ 20 7] 25
30010, OPF [ [}
Fral ool 6 %0
Notig OFF 05 a0
ﬁ%on E3) 30
s o &0
Dok DPF 08 “0
sangea {C1 & C X% 30
)
e OFF 0 30
Andir| OPF 0 [
Sub-Tolal Narmal Flontason i 88
Deol Beat
« [Bowsoncrw | Bagl Bl 1] OPF 05 N [
io ropaed) 5
Cowein 0PF ) 20
Sub-Tolal Normal Plankson i Bjol %
Beat
Nayo Geam | Ncwel BF i5 Soyogan 20
(20 0 toopomed) 25
£ 5
[ Foni N (G4 & is a0
c
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e MNome of Name of Legal Hohus Aea Proposed | Detalls of Nursery hom whese
No. Sock Beat o Afloresiation  the plonts will be ialsed ang
Name of Diance hom
S Nunery Nunery. km. |
310 -Tobol Normal Plamiation in 700
Nayogram Seat
s.Ju-m T Lo DPF 150 0
Hiling 0P 4 8 1 250 0
_wmmugﬁm 400
Telal Prop Area for Nommal Pantosion 500.00

49  ENRICHMENT PLANTATION

Ervichmen! planiation will be carmied oul in degraded forest wrea in the
Calchment, 50 as 1o increase stocking in already existing open forest. This has
1o be a selective process ond shouid resull in better diversity / abundonce of
key speces, A norm of 800 plants per ha {nofional) would be odopted and
fall plants of the desired species would be planted under this companent,
Since such plonting would be scattered in the notre, the troditional
barbered wire fencing i not to be done: insteod af individual protection o
e toll plants using thomy bushes, will be resorfed 1o, Provision lor such
Indivickual profection has been includad in the cost norms. No maintenance s
being prescribed under this component and the proposed plontation will be
starled after 5 years from the implementation of this CAT Man.

A 1olal of 480 K5 have been indentified for planiing including thormy brush
protection guard under this scheme for a fotal outloy of Rs. 114.00 lac. The
preliminary lorest identified for this purpose ls as under: —

49.1 Holi Block
(A) Tiyari Beat

(1) Kalah DPF-Il (Proposed area for Enrichment Plantation-10ha)

The DPF has o geographical area of 3622 ha out of which about 10 ha &
avoliable for endchment plantation. The DPF has boundary with Kaloh Goin
on its north, Kalan Nala on east, viloge Kolah on south and on west it &
separated by Jhildi Tiyarl north DPF. The general aspect of the DPF s south-
western and hos very steep fo precipitous slope with ground elevation varying
from 1800 mexl to 2900 masl. The texture of the soll s coorse loomy with
shallow depth. The species. naturally growing around the crea i Kal. It &
proposed 1o camy out enichment planiation in 05 ha oreo, for which the
nursery plonts shall be fransported 1o obout 1.5 km from newly proposed

Kalah nursery,

(V) Upper Tiyori DPF : 20 ho

(W) Lower Tiyari DPF : 30 ha

(iv)Oi Nal (N) DPF : 10ha
(B) Sutkar Beat

(7) Sedaser-Il DPF (Proposed area for Enrichment Plantation-20 ha)
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The DPF has o geographical area of 108,05 ha with Satkhuni Dnar DPF on its
noedh, Banooen cullivation on east. Drum Dhar DPF on south and wes!. The
general aspect of the DPF 5 northern and has steep fo very steep sope with
ground elevation vorying from 2480 masi to 3100 maosl. The textre of the sol &
coarse loamy with sholiow depth, The spacies, naturally growing around the
oreo is Kol It is proposed fo cary out envichment plantation in 20 ho oreo. for
which the nursery plonts shall be tronsported 1o obout 1.5 km fom Sutkar
nursery.

Sodaser DPF-1 @ 20 ha.
Kutehr DPF-| : 30 ha
(iv) Kutelr DPF-Il  : 20 ha
(v) Chillmily DPF  : 30 ha

(C) Deol Beat

(i) Gawala DPF (Proposed area for Envichment Plontation-30 ha)

The DPF hos o geogrophical oreo of 11898 ha with Jabla North DPF on s
narth, Guwar and Kuleth cultivation on east. Roundhar and Bukhar North DPF
on its south and Holl Nolo on wesl. The general aspect of the DFF i nonh-
westarn and has very steap to precipitous slope with ground elevation varying
from 2010 mad to 2275 mag, The texiure of the soll b coarnse loomy sholiow 1o
foirly deep. The species, naturally growing around the orea are Kai. Fr ond
Deodor. It & proposed to camy oul ervichment planiafion in 30 ha orec. for
which the nunery piants shall be torsporfed to aboul 3.0 km from Holl
nursery,

(i) Andrui DPF : 40ha
(iii) Kivr DPF : 30 ha

492 Barabanchho Block

(A)BAJOL BEAT

(1) Bajol DPF (10 Ha)

Totol orec avalloble 5 about 10 ha. it nas southem ospect, The dope &
maderate o steep. Tree species like Kol F/Sp, etcfound in the area Deodar,
Horse Chest Nt (Goon) etc. species con be Ired In the orea, Nearest nursery &
Bajol | Proposed) ot a distance of cboul 1.5 Em. The Elevalion of propoed area
i5 2440 m fo 3355 m, Sod of the proposed area is Cloy Loomy. moderate fo faidy
deep.

(i) Guwor DPF : 10 Ho

(B) NAYAGRAM BEAT
(1) Suwen RF (10 Ha)
Total areq available 5 about 10 ha. It has northem and northemn eastem
ospact. the sope & gentie steep. Tree species ke Kaol, F/Sp. Deodor etc.
found In the otea Ban species con be tded in the orea. Nearest nursery
Noyogram (Proposed] af o distance of about 1.5 Km. The Bevotion of
proposed area is 1900 m to 2800 m., Soil of the propoted crea s Clay Loamy,
shallow fo superficial,
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(W) Pani Nalll { C-11) RF : 10 Ha

493 lamu Block
in Lamu block the ersichment planiafion sholl be camied out in Banog.
Chanhall end Lomu beat in 70 ha. 60 ha and 20 ho area respectively.

(A) Banog Beat

(i} Dok DPF : 20ha
(i) Jeena DPF : 0ha
:msho:oroDPF : 0ha
iv) Saloon DPF : 10ha
(8) Chanhall Beat

(i) Bharadi DPF : 30 ho
(i) ©rl DPF L 30 ha
(C) Lomu Beat

[)) Hiing RFC-I: 20 ha

4.9.4 Details of Areo Proposed for Envichment Plantafion

The errichment plontation shall be camed out beatwise as per delal
location shown in Table-4.9.

Table-4.9: Details of Arec Proposed for Enrichment
Planiation in Holl. Barabanchu and Lamu Block

20 Nome of Nome of Legal Stotus Area Propoted | Detalls of Nursery from where
No. Slock beat for e plants will be rotsed and
Aforestation wansporned
Nome of Distonce from
Nursery Nursecy, km,
1, | Mk Tyen Kaan DPFIl 0 Kaah 15
Upper Tyor OFF 2 [propated) 10
Lower Tiyon OPF k) o
O Noil IN) DPF 10 20
Sub-Tolal Envichment Mantation n
n Niyor Seat
2 Suteor Sadaser DPF | F3) Sutkar 15
Sacaye: DPF N N 10
futely DPFS 0 15
Kutaty Of¥F-2 0 20
Chirmity X 40
Sub-Total Enrichment Plantation 120
in Sutkor Beot
% | T Beol | Gowaia oPF T 0 T wev | 30
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Ancns DPF

ot OFF

®

20
Sub-Total Eric hment Flantation 100
in Deol Seat

BoroBanche | oo By (N) DPF 10 ool 1.5

Guwer DPF

B S

Sub-Totot Enrichment Plantation
in Bjol Seat

§
§
2

Nayagrom
(proposed) &0

1.0

10

30

A0

g
$
8 35| sigls| 3s(ss
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\
Ervichment Plantations over these 480 ha ore propased 10 be complelad in §
yeors. Sequence of forests lor planting In table is merely suggestive and nol
binding. Dua fo ony administrative exigencies, Divisional Forest Officer,
Bharmout may moke any odiusiment in the yearly seguence.

ENERGY PLANTATION

Energy plantation would be canied ou! o fulfil the wood and fodder
requirernants of the local people. The locally avallable fuel wood and fodder
plant species In various ogro-cimotic condifions will be planted, The energy
plantation would be comed out over 470 ho land In the vicinity of the
hobitations. Owing fo the increcsed biofic presusre in these oreas, greater
emphosis would be ploced on effective cloiwe ond hence 5 strand barbed
wire lencing 3 strand & 2 cross wise; with crecsoled wooden fence posts
would be adopted. 5000 tall plants par ha of Fuel & Fodder value wil be
planted, Maintenance intervention shall be token by direct funding of user
group, The provisions for outioy of Rs. 408.195 lac including fencing have
been corsidered under this schame. The delails of orea proposed for Energy
Plantation in Holi. Barobanchu & Lamu Block 5 shown in Table 4.10.

g
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. Table-4.10: Detalls of Area Proposed for Energy
® Plantation in Holi, Barabanchu & Lamu Block
%. | Nomeol | Momeol Logol Stokus Area Detoils of Nursery from
. No. |  Bloek eal Proposed for | where the piank will be
Energy rolsed ond koniporded
® Plondlion | Nemeol | Diskonce bom
e 1. | Hob Ty | Coich DPFE Yanah 1.
| DPF {proposod) 10
. 2 DFF_ ]
P :mN:mm 0 :
4
© Sub-Tokol mm‘;:ni 108
® Sy Sodase( DPFIl 2 Sufhor 0
_gg_gw': 25 i
. Lutehy DPF I 20 20
Chilmiy
° Sub-Tolol Energy Plantation In '2: -
Dec . Gowaro DPF Holi
. Sub-Total :mwmu 2 4
Deol Beat
™ 7 | BogBoncha | bl [ Bojor ] OPF o [
Guwor DPF % [eroposed) 30
@ Sub-Tola! Energy Plantation in 1
@ Noyo oll OPF n . LS Nayogam 30
= S BRI — | ¥ [
3 | tamy Bonog | Dol PF 10 !
. Josra DPF 0 o li
. Sharora DPF 15| 1.0
° Sub-Totol Energy Plantation In 35
® Chanal | Bharod| OFF 23 30
2% 0
® Sub-Tobal '::m " 50 3
Lamu A Lomu
. e G
is !
Choil DPF 03
. Sub-Total Energy Plantofion in 50 :
L ekl Propowed Area for Energy Naniaion | 470
-
-
-
.
®
®
®
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In the bignt of the foct that the CAT plan entails planiotion over opproximately
1450 ha ammo, a huge requirement of 33 Joc soplings / plonts &
comprehendad. Such requirement shall hove 1o be met aul from the exsting
and proposad nunefies. In Tratha range. the area under the axisting nusenes
% 4.10 ha which can ba further extended 1o cbout 0.50 ha. Thus, the exsting
nurseries ore too inadequata fo meet ine requrement. Being o mountainous
areo the switobie stes for daveloping new nurseries are not 100 morny. Besdes.
the free ol cost sapings shall be dastibuted to the JFM group for rasing
norticighure crops and private posture development,

Availabiity of quality planting materol wed in fime and in close proximity 1o
ltnmwha'oﬂomtoﬁonlnoboundutohnmomcjorcwm

of large scale offorésialion. The proposed large scole
aﬁomfuﬁonnlheamdnionbﬂahhgolvaioushvdmmtﬁcaqoch
wil cedainly leod to aslablishment of dacentralized nursaries Ihrough cradit
wpport, Small nurseries can also be rosed. polyhowses and mist-chambers
can aiso be comstructed in some of 1he nursery area os pear the local need o
a: 1o foke the off-seasonal advantage. Staff will aso be trained In raising
modeam nursery fechnigues,

The cost of strengthening clong with renovation of the existing nuiseries for
mplementing nursery suppor! and roiing quolity plonting stock has been
assessad 0s Rs. 70 lac. The museries 10 be srengthened ond extended ore
whown in Table-4.11.

ld*-d.ll.o“elmmw
for sirengthening and extension:

SI.  Forest Nursery | Forest Block Existing Area Under | Allocation
No. “M u;:,v Exfension (hs. A
Llacs)

1 | lamw Lamu 1.45 0.20 2000

2 | Hoh Holl 15 2000

3 | Sutkor Holi 075 1500

4 | bag Boro Bonchno 0.20 020 1500
Totol 410 05 70.00

It is also proposed o create new nurseries in 2.0 ha aach al Kola Nola in Tiyan
beat and ot Bojol in Bojol beol. The cost of Beveloping new nursedes in 20 ho
area @ ot Rs. 250 foc work out to Rs 5000 fac. The Cost Estmates
Implementing Nursery Support is given i Table-4.12. The overall cost under
nursery support is reckoned as Rs, 256.58 loc.
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Table-4.12: Cost Estimates for Implementing Nussery Support

Sl | Hem Amount

No. (Rs.inloc)

! Nusery egupments/ ook 1400

2 Babed wire fencing witn RCC post/ mpor of borbed-wre 10.00
fencing in exisfing nuner

3 Preparotion ol oodlionol beds i emting nursenes. soil iayenng 7000
In rumedes. establishmen! of Folyhouse/ Poly lunnol, 108
working, estoblishment of compest ond vermn-compest units,

4 Esfabiishment of two new nureres 2.0 hao eoch @ Rs, 40.00 160,00
locs/mo

S, Miscelianeous 2.568

Tolol (Rs Inloc) | 25658

The folowing Bio-engineering Species of Local origin have been danty for
ther propagotion in the aobove mentioned Nurseries and subsequent
planning in Forest areo. These plonts specias will be planting along the various
Nofas, Sip and Ghars to reduce Soil erosion and bank slabization.

St.No. Local Name Botanical Nome
1 | Ackhe Rubus Spp.
2 Bhekal Prinsepia utily
X Benus Solix S0P,
“ Pryak Alnus_nitdo
5 Kha!-Mits Rumex hastatus
6 Jangli- Gulab Rosa Spp.
7 Yuca Yuca amercana
8 | Robinia Robinia psudocasea
9 Sicry Debtregeasa hypoleuco
10 | Koroneh raig kndeleyong

4,111 Nursery Layout for Ralsing Healthy Stock

The features of a modem nursery, its layout ana other compaonents of it have
been lushraled ol Annexure-V.

412 SUBSIDIARY SILVICULTURE

Under the subsidiory sivi cuilure opedation, the lollowing oclivity will be
comed-out:-

* Cutting of bushes,

 (CuyBgne N




Catchment Area Treaimen! Pian foe Xutety Hyaro-Becirc 7
Project, Outict Chomba, Himochal Pradesh

The proposed area under the scheme has been shown beat-wise with
location In Toble-4.13. A toial of §74 Ha has baen indenfified for subsidiory
tiviculture under this scheme for 0 tolal outlay of Rs. 86.10 locs.

Table-4.13: PROPOSED AREAS FOR SUBSIDIARY SILVI CULTURE IN

-
-
-
]
.
~
. BARABANCHHO BLOCK
~ % [ Nome | Nome of beal Tegai Statos Area propored for
. No | of Block Enrichment
PMontation (Ha)
i | ol = Yolonala DPF %
- o © Noka %
® Totol Proposed Subsidiary Sivicutture Area in 72
Bad Jokoia DPF %
‘ Jwez ahar DPF B Y
. Totol Proposed Subsidiory Siivicultere Area ”
in Deot Beat
Sumar Kistety Nok DF <
. Sodaar OFF [CA & C1i) w
[ ] Stk RF ]
© WWW’:«MW 187
P 2 | sombo Bajol Guwor DPE i
fime oo DPF 3
(] Total Proposed Subtidiary Sivicuture Area in 3
® Nayogroe AGrol RHCA ] | o
Lwdin 4
. Newer BF 2
. oy Nak & (L) 14
. Totol Froposed Subsidiary Silviculuie Area in "
. 3 Lo Larmy wiang k¥ C4 >
Roknny BF (7]
® Jomed DPF 2
. Tolal Proposed Subsidiory Silviculture Aroo in Lomy 108
® Chanhoil Bharod DPF )
On FF 7
v WMMM“UQ% 37
- Grand Tokol lor Proposed ivicuure Area G
L J
-
-~
o
&
-
9
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4130

yoject. District Chamba, Himachat Prodest

SOIL & WATER CONSERVATION

A 101al budge! proviso f Re. 1125 loc has Daen mogde loworcs the Sod

statdzation ond Enginegenng measues 1o Do Iakenup in free draning
watcnmeant of Kutanr HEP covered yndes Holi & Bojoll (port) forest biocks and
the mpoc! areg under Lamu block of Tt range Il has bean obwarved
hat the main rivulets nalias ng with nver Ravi are perennial and have

o
of thase nollas. due 10 poor geclogical configuration, the banks are unstoble
ond highly susceplible 10 bed aond bank erosion and ther bed s ttrewn with
e bovlders. The nollas flow with heavy. medium & low horge
depending upon the season. The minimum discharge i observed during the
wintgr months when these nallas discharge with thelr base Now. Seasonal

Was run during moamoon ond bring ! of hil wosh while Bowirg
agicol rocks. The details of vorious areas requii
Do-engineefing measures and hord civl engneernng structure: and the

stoble banks and racky beds in malr length while some of the stralches
I &

3 through

DO freatment uncler

freaimen! meqswres for nallas / dranage lines s lumshed In the following

sactions. Wherever possible, jule ma
loc soil Hl plants and bio engineering $pp. oe esfabisned, The cost undes
Do-engineanng and engineenng medsures have been provided under

Annexure-VI & VIl

'matiing con aiso be wied 1o hold the

Holi Block

1. Tiyorl Beat

o) Nirpat Dhar Land Slides RF
The land slide / slip 20nes ore
dynomic siate. The coffected area s aboul 05 ha and s proposed o be
/ bouldes
wira crafes of infermediate levels and the side surfface 1o be freated w
vegelolive Species ke Berberis- o lanthoxylumocatum
Daphneconnobing l‘Jv“l‘cc“ﬂe‘-(l'.:’) nNypoieuco af

scattered wilhin Ihe Nipa!l Dhar RF and are in

reated wim reloning struchwe: like check wolks / rr:l(_ll'li'lu wo
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obdizono I D / shche nbe by broodocasting of seed {
i ) plemented by planting native gro

Kalan DPF & 1L in about (8)) Nngin anag & porens

es rom Falolh Goth near Sorkl Db

the nollaG In

long the

on and need side on by b

d Dy ol eros

oul 03 km are
gngneerng measuras. Shdas in small potches can be trealed with relainng

struciures like chack wall / check dam with vegeialive wpport,

c) Tiyari Nala
The nalic drgins
perennial in nature with meadium fllow . . y Halsaon Goh. Trees

glong the nolla on its bank are mostly Koil. Some porfions ¢

3 km engin and

ne Nolka In about

)k are alfec) erosion angd need dde stablileati v i
T maoll patche an be trealed with retairing
fructures ke che ck dom with vegelative supnor
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d) Oie Nalo

The nalla drairy through Ci Nola DPF in abou! 12 km length and & perennial in
natwe with madium flow. 1| orginates fom Halsson Goth, Trees olong the
nalio on its bank are mastly Kail and Deodor. Some porfions of fhe nolla in
obout 02 km cre offected by ol enosion and need side stabllization by bio
angineering measures. Sicdes in smoll patches can be reated with retaining
struchures like check wall / check dom with vagetative support

e) Keshia Dhar (Proposed for Treatment - 20 ha)
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da nalo

rhors of the nolla in

202 ¥ ore affecied By sod eration and

gineernng meaaswes. Shdes in small patches

ration by blo.¢
In be eated with refaning structures ke check wal J check dom witt

Wwea ide sabil

gelative support

g) Borola Slides

e lkand sicle / slip zones o on the fight Bonk of river Ravi in Lower Tivar DPF
ond are localed below viloge Barola, The dides have resulted due 10 fow
erosion of the right bank duwing high floods. The iergih of the side rone 5
oboul 50 meter. The affected orea 5 aboutl 5 hao and s proposed o be
fraoled with refaining struciures ke check walls / rélcining wolls / boulder
wire crales af intermedials kevel ond the side srface fo be fraatad wilh
vagetative species like Berberis-spp Lonthoxylumocatum
Laphnecannabing Lebregeasia hypolayco ¢ Stoblization of the
sids can be dome by br oodcastiing o sesds of Indigenous FOss
3 nafive grass

supplementieda b Y Panting
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h) Tiyarl Lower Slides

ne lond side / slip zones ore on the right bank of river Ravi in Lower Trvaatt DPF

1 bhalow villo Barolg, The dides h 101}

g high fioods. The le

out 5 ho and 5 pre

netar. The altected aea i

atainmg struciures like chack wols / reloming w M
1t ntermediale levels and 1he shde surfocs 10 bs hrealed with
species ke Berbers spp lanthoxylumocatum

na, Detregeasio hypoleuca sic, Stabilzation of the sip /
casling of sseck of indigenous gross

dicde can be done by brooc

supplemented by planting nolive Qrass

2. Sutkor Beat
a) Oans Siip

The land shides / 1l

y zone iy within the Chlimdli DPF and s amic state. The

Ulted dua 0 heavy roins on scrubbed areq

I TONE NGO Desr
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e alfec i o 1baut 05 M s proposad e reated w relanng

s 4 b 10CK | mia 3 wol t Noer vl rat ot

ntemedalie svel nd e je ylace | be hraqlied wil egeioive
acie terDer PE Zanthoxylh 1 O 1o 1

Det ) Yt | tabiization of Ihe sl e con be e Dy

(& i ! 15 ¢ | yrass supplamentad Ly ¢ fing Nnative

b) Kee Nalo

The nalia drons through & n Dnar orea in aboul 12 km length and

parannidl In noture with meadium flow. Trees glong Ine nalla on s bank ars
mostly Kail, Fir/spurs, Some portions of the nolla in aba km oro affected
Dy s0ll erosion ond need sde stabdization by bio-engineanng mecgaxes, Sices

smaoll :»,‘--,,-'_-;4 ad with efaining struciure e heck wod

¢) Tvlang Nalo

1080 drenng Therough Satkunl DPFF, onginates yom El 4722, in abouw! 10
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c! Chamba B | wdeh
Irees along e nalla on its bank are mostly Koll, Fe/spurs. Some portions of the
nalia in obout! 1.5 on are offected by soll erosion and need side siabiization
by bio-enginesenng measres Slides in small patches can be treated with
190irra sin tures ke check wal / check daom with ves je10tve support

&) Udanl Nala
The nollo drains o gh Sadaserdl DPF in abou! 10 um ler ath and & perennal

e with low flow. Trees along the nalla on its bank are mostly Kai. Some

portions of the nalia in cbout 0.5 im ore affecied by ol ermosion ond need

Noe

lobizaton by bo-enginearing measwres. Slides in small patches can be

freatad with retalr ing structures ke chock woll / cheack dom will vegelative

support
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Kutety DPF, Trees olong the nalla on ifs bank cre -

Ban. Some porflorns of the nala in about |.5 km are

nd need sde stabilzofion by bio-engineenng

yalches can be fraoted with relaining structures e

check woll / chack dam with vegetative support

@) Kutehr Nala

The nalia drains through Kutahe DPFAA In about 4.5 km length ond 15 paerenniol
in nature with low flow. Trees clong the nolia on its bank ore mastly Kol
Deodar ond Ban. Some portions of the nalia in about 1.0 em ore alfecied by
ol ercsion and need side stabiization by bio-engineering measures. Skdes n
smoll potchas can be trealed with retaining struchues ke chack waoll / chack
dam with vegetative support
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h) Tarmoll Nalo
he nalla deains thiouah Sodaser DPF-Il and is seasonal in nature with low flow

the nolla on its boank are mostly K Some porfions of the nalla in

a stobization by b

e offecied by 0f aosion and need 5

nng meosures. Shae small patcnes con be tregled wath relainng

s ke Check wi check dom with vageictive suppor

3. Deol Beat
a) Kuleth Slide

The land ond 5 In dynamic state, The

slip z0ne & within the Nehro

neavy raing. The Ravi while negofiating ifs

d the laft

o zone has bean resulled due K

we neor vilage Kuleth, flows in inner curve, has badly erod

which B maodea-un of 1alus and solt molenal easty ameancbie 10 100!
the rivar bed hos been diestically reducad dua |

ond sinking >
debrs / huge rock mass oggroded and deposlled rom Ihe rock fall

detachment of e vertical rock outcrops of the rght bank. Keapr

] IN ViIew

Ihe severity of arosion and ihe flood dischorge of Ine Ravi baing In 1he
of 4681 cumecs. wire crate boulder spurs in three flers shall be provided
Repelling spurs oligned on u/s of flow drection at 157 shall be provided of river
bed g 20ne shall be treated Ly
odophng Dolog ed oreo s ot
and is proposed fo be treated with refaining shuchure ke check waolls /
rataining walls / boulder wire crates al ir lemediole mvels and the slide

lavel, However, the slope of the sinkr

gineearing measurés, The ol

out 20 ho

sudoce to be ftreated with vegelative species ke Berberms-spf
Janthoxylun ecannobing. Debragec

Stobdization of the dip / dide con be done by brood

s  hypole

ncatum, Dot ca elc.

g Of seeds ot

incigenous grass supplemeanted by planting Natve grass
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b) Holi Side

Both barks of Holl nala. d/s of the road bridge, near the confluence with the
Rovi are dynamically siding and need to be trealed soundiy. The alfected
area & about 10 ha and is proposed o be Ireated with refoning structures ke
chack walls / retgining walls / boulder wire crates of Inlemediote levels ond
he side wrifoce 10 be teated with vegetotive species lke Berberis-spp.
lonthoxylumocatum. Daphnecannabing, Debregeasia hypoleuca el
Stabiization of the siip / side can be done by broodcasting of seeds of
indigenous grass supplemented by plonling native grass.

e
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c) Deol Slide

The land slide / lip zone is within the Daol RF and B in dynamic state. The sig
zone has baen resulled due 10 heavy fains on serubbed oreas. The affected
areo I abou! 10 ha and is proposed fo be tfreated with relaining structures ke
chack walls / rolaining wals / boulder wire crates at intermaediate leves ond
the side surface to be freated with vegeiotive species like Berbers-4pp,
lontnoxylumocatum, Dophnec annabing, Debregeasio hypoleuca &ic,
Stabilization of the slip / side can ba gona by broodcosting of seeds ol
indigenaus grass supplemanted by planting native grass,

d) Adhour Slide

The lond slide / siip zone & within the Gwala DPF and i in dynomic state, The
dip zone has been resulted due to heavy rais on scrubbed oreos. The
altecled area & about 05 ha and o proposed 10 be trecied with taining
dructues like check walls / retaining wols | boulde: wire crates aof
intermediole levels ond the side sufoce to be troaied with vegelative
spocies  like  Berbens-spp. Zanihoxylumacatum,  Daphnecannading
Debrageasia hypoleuca elc Stabization of the slip / side con be done by
broadcosting of seeds of indigenous grass suppiemented by planting native
grass

e) Bonthu Nala

Approximate length of the naollo is obout 2.5 km, Trees clong the nalla on Ifs
bank are mostly kal, Deodar and Fie/Spruce some porfions of the nalla in
about 10 km are offected by soil erasion and neec gde stobiization Dy DO
engineering maasures. Slides in small patches can be freatad with retaining
shructures fice check woll / check dom with vegetative support
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f) Deol Nala _

Approximate length of tha nolla is about 8.0 km lengin. The lower partion of
nalla is 1otally loose strato, good vegetation, having sparse bushes. Nalla i
parennial with medium flow of woter, Tees clong the nolio on the uppar
portion are Kall Deodar BonFisp efc. Bushes- Berbeds spp, Princepio ulis,
Ariesma, Roso moschata, Daphne efc . Some portion of the nalla about 3500
m length having latitude N 32177107 longitude  E076°-35'22"" ond hesght
2400 m¥ b affected by soil erosion glong the bank and needs side
stablizotion by Bloengineering measutes for the protection of the nolia.

Siicdes have been found in both sides of the nata which con be freated with
check wolls. check damis & crate check doms with vegetalive support.

@) Kuleth Nala

Appraximate length of the nolio & aboul 1.0 km iength, The nollo is 1olally
loose strata, good vegalotion, having spare bushes, Nalla & seasonable with
low flow of water. Trees clong the nallo on ihe upper portion are Kail,
Deodar, BanFf/sp elc, BushesBerberls spp. Princepio utlls, Aresma. Roso
moschata, Dophne etc. Some portion of the nalla cbaul 1000 m length
having lafitude N 326.18'55" longitude  E 0746°34°15" and height 2400 mtr is
offected by sol erosion clong the bank and neeéds side stabllization by
Bioangineering measures for the protection of the nalla.

Shides have been found in bath sdes of the nalla which can be rected
check walls, check doms & crote check dams with vegetafive support.

h) Guod Nola

Approximate length of the nalla ks about 1.5 km. The lower portion of nala is
ooty loose strata. good vegetation, having sparse bushes. Nallo b
seasonable with low Bow of waler. Trees along the nolla on he upper porfion
are Kail Deodor Ban f/sp etc. Bushes- Berberls spp. Princepla ulils, Aresma,
Rosa moschata, Daphng efc - Some porfion of the nola about 1500 m length
naving kafitude N 32%-17°45" . longitude E074>33'50' and height 2580 mir ks
affecled by soll erosion along the bank ond needs side stabifzofion by
Bioangineenng measures for the protection of the nalla,

Sides have been found in both sides of the nallo which con be rected with
chesck wolls, check dama & crofe check dams with vegeiative support,

4,13.2 8arabonchho Block

1. Bajol Beot

a) Sator So

Approximate length of the nalla & about 4.5 km, The nalla § fotally stobilized
with rocky base. good vegelation, having sparse bushes. nalla is perennial
with medum flow of woter. Trees glong the nolla on the upper portion are
F/Sp.Ban atc. Bushes- Berbers spp. Princapia utils, Aresma, Rose moschata,
Daphne eic. Some porfion of the nofia about 1000 m in length  having
Iofitude N 326-18°32", langitude E 074°-39°40°" and height 2385 mir & affecled
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Wmimbnmmvmmnkowmm:tomm&‘oenm
maasures for the protection of 1he nalia.,

Some slides in small patches have been found in different portions of ine nola
which con be freated with Chack walls, Check Dams & Crate Check Dams
with vagetative support. Middie & Lowet portion of nalia I rocky and nomow.

b) Gohar Naii

Approximate length of the nalll is about 1.5 km. The nalli 5 having totally loose
mwwdmbmmwomwmm.
Noll is seasonal with medium flow of waler Trees along the nalii on the upper
porfion ore F/SpBan efc, Bushes- Berberls spp, Princepia ull, Ariesma. Roso
moschata, Dophne elc. Some portion of the nalla which s about 1000 m
length having lofitude N 320.14'35", longitude E 076°-39'30" and height 2370
mir ks affected by soill erosion along the bank and needs side slabiization by
Bioengineering meawres for the protection of the nall,

Slides in smoll patches have been found in differant portions of the nalll which
can be wreated with Check woll, Check Dams & Crate Check Doms with
vegelative support.

2. Nayogrom Beat

a) Chuned Nala
Appm!elongmo“hanolobmankm.lhe!owwporﬁono!ndok
lofaly stobilized with rocky base. good vegetaton, having sparse bushes.
mhmﬂmmedaadem«.!mdaﬂghmﬁomm
upper portion ore Kaill, Deodor, 8an. Fisp etc., Ariesma Bushes Berbers spp,
Wuﬁh.&mamm!o.bammcmpwbndme nalla about
2000 m length having lofitude N 320.15'20", longitude E 0746°39°50" and
wv:mmnuanxrwmummmmwmm
stabilzation by Bloengineering measures for the protection of the nalla.

Some slides In smoll patches have been found in both sides of the nalla which j
con be ¥ealed with check walls. check dams. crale check doms with
vegetolive support,

b) Agroll Nala

Approximate length o! e nall is aboul 1.0 &m. The lower portion of nalll is
lotally stobiized with rocky base, good vegetation, having sparse bushes.
Naikmonmamtownwolwam;lmosmmnonn'hew
mmmmxmoom,om.smeacwummmm
Princepia ullls, Rosa maschalo, elc. Some portion of the nel about 500 m
langth having lafitude N 329-16'55"" and longitude E D74-39'15" and height
2mmnlso"ectodbywlomﬂonda\grwbml:0mmdsddo
stabiizotion by Bioengineering measures for the protection of the nalla.

Some dides in small pafches have been found in both sides of the nalll which
cmummmnnmmmmaamemm.mh
vegelative support.
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c¢) Garoh Nala

Approximate length ol the nalla i about 6,0 km. The lower portion of nolo &
lolaty stabiized with rocky base. good vegetahon, having sparse bushes
Nala & perennial with medium fiow of water, Trees clong the nalia on the
upper portion are Yol Ban elc. Sushes: Berbers spp, Princapia ulils, Arlesma
Roso moschalo, Daphne etc. Some portion of the nalla about 3000 m length
having lotitude N 32%-16'50"". longitude E 076°-34'40""' and height 2870 mir s
offected by sol erosion dlong the bonk ond needs side stoblizafion by
Bioenginearing measures for the protection of the nalla.

Some siides in small palches have bean found In both sides of the naio
which con be freated with check walls. check doms & crate check doms
with vegetative support

d) Ungti Ghar (Area fo be freated - 8 ho)
e) Nayagram Nalla (Length to be realed - 1 km.)
) Agroli Ghar (Area fo be treated - 10 ho)

4.13.3 Lamu Block
1. Chanhel Bect
. Bhardl Slip
The land dide / slip zone i within the Bharch DPF and & in dynamic state, The
iip 7one haos been resulted due o heavy rains, The affected area i about 05
ha ond is proposed 1o be frected with netaining shructures like check wolls /
retaning walls / boulder wire crotes af intermediate levels ond the slide
wHoce o be heated with vegelative species lke Berbedsspp.
Zanthoxylumaocatum, Dephnecannobing. Detregeasia hypoleuca etc
Stabdization of the dip / dde con be done by broodcasting of seeds of
indigenous grass supplementad by planting nofive gross.
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" { Chami | '
b) Arga Ship
The o dide / shp 200 vithin the Argel PF and Aynom e, The
z ted . he n @ allect rec out |
|| ( o ! fre ' hr lxe 1€ W
1ining ] t iar wre crote I intermediate sveals and he
) | 3] 1" OCie e geroe
oxylumacat I ann ghregecsa ypoleuca
pilizGhor e sl / Sick | @ Cdone / broodcasting ol e

c) Gulei

It | fes { 1 1 within the Arga OPF and 1y Y

ne has been osulted due to hedavy rains, The offeciec ore

{ Is proposed 1o be e 116 glainng shruchiures e

retaining walls boulder wre crates at inlermeadale ieves

nocs ! pe  heqted with vegelotive species like
lanthoxyiumaoacatum Japhnaconnobing _ebregecsia Nypolauc
Siabilzotion of the dip / dide can ba done by bBroodcasing !
i JEN0OUS C olemenied by planhing nafive Oras :

supoiementad by pi miing r




d) Sua Nala

The nola aroing through Dharow DPF in about 20 km length and is perenniol
in nature with low flow. Tress aglong the nalla on i% bank are m Wity Kol
Deodar ond Bon. Some portiors of the nolla in gbou! 1,0 km are offecled by
son and need side stabilzabon by to-engneernng measurss, Siides in

woll / check

M 1o

smol palches caon be frected with retaining structures like ©
dam with vegetative support
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) Maina Nala

The nallo droirs through Bharadi DPF in about 1.5 km length ond is perennial
n nature with low flow. Tress clong e nata on iy bank oré mostly Kol
Deodar and Bon. Some portions of the nolo in about 0.5 km ore affected by
10l &rgsion and need side siobidization Dy blo-enginesrnng measures, Sides in”
rnall paiches can be reated with refaining structures ke check wall / chec
dam with vegetative support

2. Banoj Beat
. Uder Nala (Length 1o be heated - | Skm)

b, Proni Sip (Aveq 1o be frealed - 5 ha)

C. Buk Nala [Length 10 be hrealed - | km)

d. Brogan Sip (Area 1o be reated - 10 ha)

. Rowa Nala (Lengih 16 be freated - 1.5 km)

3. Lamu Beat
a. Lomu Nola [Length fo be teated - 1.0 km)

b. Yol Nala (Length 1o be freated - 08 km)

c. Baggi Nala (Length to be recied - 1.5 km)
d. Brow SEp (Arec o be treated - 10 ha)

. Rokshnu Sip [Area 1o be treated - |5 ha)

. Charofi Nala {Length to be freated - 1.2 km)
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Difterert eaimen! measures sholl be taken up fram Jop fo bottom in o
scientfic way and the following meosures wil be implemented under this
heod.

a. Bio-Engineering Measures

The bio-engineering methads are being developed for controlling the soil
eroson in o cost alfactive manne: & provide losting solution o problem of soil
erosion. Theswe ore very effective when used in combinafion with civil
structures and reinforced those struchises. These ore being successfully used
where the ovaiabiity of stones. steels. cament. sond etc of the site is poor.
Varous blological moterals ke gras fufts, pine needles ond vorious
agricultural waste is being used to stabilize the loose soil an siopes or in gulles.
mwmmmhsnummmmcmyeauploo
years of plan. Wherever fecsible, stess would be on underioking bio-
Enginearing measures and demliadsnespecﬁc plan will be worked oul of
fhe fime of implementation of the plon, olaborole note on bio-
mesoﬁmodmAmWI

fs

b. Soll Conservation Works

414

These works wil be faken up os eroson control measutes in gulies and
eroding streom and river fraining works, This componen!. concentrales on
protechion works where iaiting benefits will be assured in the lower calchment
orens. The type of sinicture will be decided os per site specific physicol
requiremenl accompanied by free planting to stobiize banks and planting
for shart vegelative caver in the land side prone areas nrough brushwood
ond perannial grasses. The following measures ore suggesied lo be
undertoke: depending upon site specific reguirements:

. Vegetative structures fike fascines, brush-wood check doms, bomboo
criv olc.

. Live hedge vegetalive spurs along the nolia sholl be put up.

. Local species. which are known as good soll binders like Salbe Alnus
nitida. Allanthus. bomboo species elc wil ba plonfed.

An elaborate nole on enginesring measure: and the cost of nola/drain ine
freatment are anclosed o1 Annexure-IX and X respectively,

A total provision of Re. 675.0 loc is being made under various heads for Fores!
Protection measuras. The detaills ore as follows:

|. Repalr of boundary plllars
Though the boundary piliar registers have been mainiained but of of these

seen. bul of olher places the boundary piiars ore 100 distontly ploced.
Therafore. it is necessary thal a plan be prepared for construction of large
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ond inlermediate BP's in all forests. All the BP's aiong the cultivafions shol be
faken due care of and should be corsrutted of used Railway groders with
GPS reoding. A sum of Rs.61.00 lacs is kspt under this companent as shown in
Annexure-XI.

ii. Fire Prolection

Whete necesary fre preventive & control will be entrusted 1o viloge level
wier groups/SHG's elc. & they would be incentivized by making suitable
provision of monetary award for this work. A provision of Rs §8 lac hos been
made for the first five years of the project for this activity / purpose as showrn
in Annexure-XIL

ii. Infrastructure Development

a) Bulidings

Varows types of bulldings have been conshucied in the recen! post
however, there i stll necessily of tome more inspection huts and living
quarters for field stalf. Most of the fieid staff huts have miserably domoged
ond needs o be reploced. These are required 1o be raeconstructed, The
existing forest rest houses are very poory lumished. An amount of Rs. 90.0 loc
has been kepl lor new bulddings ond maintenonce/fumishing of exisfing
buldings, APO shofi be prepared and got approved before faking up ocfivity
under Ihis head, Progct leval committee sholl pricrdtize and make finol
soloction. List s enclosed os Annexure-XIN.

b).  Roads, Paths and Bridges

No jeepable road would be construcied in the calchment area: otherwse
this would lead 1o increased sitation. Only brdie paths, inspection poths and
foolbridges shall be corstucied/mainiained for which an omount of R
195,50 lac has been kepl. No major roads will be construciad in the scheme.
The detals of paths ond bridges 1o be constructed / mainigined under sach
watershed a@ as per Annexwe- XIV,

Fuel Wood for Project Labour and Administrative Stofl- Project Authority’s
responsibllity.

Adminisrafive stalf wil be odequately poid ond will be expected 1o purchase
kerosene and cooking gos which is readily avaoiloble from existing outiets of
Bharmaour.

Duing e construction of the project, it 5 astimated 1ot o peck lobour force
of 1200 wil be employed but it will be grodually increased and affer atfaining
Ihe peck force, It will be gradually decreased lowards the compietion of the
project,

It would be the resporsibiity of the project authorities to provide for the
requrements of ther lobour force & adminitrative sioff,
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Iv. Operational Support

In order to execute the calchmen! grec treatment plan, the fores!
departman! would be requested 1o estobiish o catchment orea freatment
cell for which the execufing ogency shall need necessary infrastruciure
wpport. Accordingly. provisiors have been mode for purchase of office
equpment and Inspection vehicles with O & M chomges for ten years
Including maintenance perod for plantafion. For movemaent of the fieid staff
ond lobour, forest footpath ond tridges/culvers would need corstruction and
tepair. Besides, the forest staff sholl have to comp nearby the site of work for
which the existing rest houses would require extenson and impravements, The
cost of works proposed under the head works out fo Rs, 70.50 loc and Is
shown in Table-4.14. The cost of the items mentioned from serial number | 10 6
shall be provided in kind 1o the user agency by the project proponent,

Table-4.14: Cost Estimate for Support Infrastructure

S

St Amount (R, In
No. Description Locs)
| Fieks Venicle / inspection vehicles. 20
2 Computers with Printer and Fox machine, Pholocopy 4
Machine, Scanner ond plotrer efc.
X GPS. Differenticl GPS 35
4 Msc_Office Fumnifure Ameans. file Racks efc. =3
5 fire Equiomants 10
& Bnoculors., 20
7 RAM of vehicies ong machinery for § yoan @ Ri. 600 lacs 2
par yeor.
TOTAL 705

v. Energy Soving Devices

In order 1o reduce the pressure in the forest porficulary for fuel wood exerted
by viioges llving neor forest arecs under the calchment, who are lolaly
‘dependent upon the fuel wood for cooking purpose some alfernate source
of energy. & 10 be provided. It Is proposed 1o provide LPG gas connechion
with cylinder at subsidized cost. Baneficiary under this component sholl be the
waoker section of society. famiies heoded by women and scheduled caste
households. The Principle for providing subsicy ond cost sharng by the
beneficiares shal be as folows:

i) For Women Heoded Househoids: P0% subssidy and 10% cost shanng
ii) For Schedule Cast Households: 75% subsidy and 25% cost sharing

Idanfification of women headed househoids and Schedule Cost househoids
should be boacked by dala ovaollable with Panchayat Secretory and with
local NGO:. Besides LPG, the stokeholdaen (1270) in the cofchment shall be
provided solar pressure cooker and slsciricity saving davice like CFL with
‘sach household distibuted 8 CFL during the project period. The breck-up of
cost under different non-conventional and fuel saving devices Is shown In
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Toble-4,15. An amouni of Rs. 31,0 loc b earmarked for Ihis octivity undes the
CAT Flon.

Table-4.15: The Break-up of Cost under Diferent Non-conventional
and Fuel Saving Devices for Stake-holders

[ Ilem Guoniily | Rale (Rs) | Amount
o, (Rs. In lac)
1 LPG Gas connection
o Al 100% wbuidy %00 3500.00 10.50
b, At 0% sibsdy X0 315000 .45
7. | Solor cooker & S0% subsicly @0 100000 600
1 | G 1270 %08 = 10160 ro, & 50% 10140 50,00 508
subsicty
4 | Fuel wood sbsthute fo Labourens | 79,00
Tolal | 31,03
SayRs. | 31.00

The execution of Kuteht HEP and oppurtenant works there under have been
proposed 1o be completed in 84 months. Infrastructiure foclities shail be
developed, par passe. with construcfion octvifies, With the commencement
of construction octivifies deployment of kabour farce comprising of skllled/semi
wiled/urskilled work lorce will foke place ond at © given point of fime cbou!
1200 workers shol be engoged. fuel need of the loborers/workers shall be
atfended in an orgonized manner, otherwise the labour may resort 1o
Indiscriminate fefing of fraes and shrubs owing 10 Ihek proximily with forest
orecs. Consequently deforestation shall advensely affect the ecosystem. The
fuel shall be required by the labour for cooking pupose, warming the rooms
duing cold months, ond also for warming water. In halural course, i the
workforce s olowed o manoge thase of ther will, the first choics shall be the
free and reodily avaiable notural and conventional resowces, Le., fuel wood.
Thus pressure due 10 iImmigrating labour using fuel wood extrocting free from
the locai forest shall increase in alaming proporfion, which may lecd 1o
delecrotion of forest in nearby pockets. Therefore, to avoid the pressure for
fuel wood in the odjoining fores! and consequential increased production of
corbon emission It B proposed 1o use LPG for cooking and elechicity for
heafing in the camps in addition 1o kerosene sloves,

A practical work plan has been prepared for implementing the subsdized fuel
scheme lor the work force of the project. It 5 proposed to provide PG
connection for cooking. kerctena, and eleclricity for heafing purposes. The
cost of providing fuel wood substifute which & debitoble to the CAT plon i
shown in Table-4.16.
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Table-4.14: Cost of providing fuel wood substitute fo Labourers

5 Wem Unit Tilimated Consumption | Rate | Cost
No bor | Per | Projec | (Rs) | Inloc)
_month | il
A Convontona Fusi wood @ 1.5 | Guintal 28 (s &0 2300
Lg/panon/day
a Atamate fue
] PG Cyaer | 14 | &0 a7 | 204
2 Corotone ooy L 0 1800 108000 |10 VOO
5 | Gecwicity (heotingl it 375 | 11250 | &7 10 |22
Sub Total (B) | 322.12
C | Dilgrance batwesn |-} 7912
conventional and olfemals
Fuel (A) - (8) Say Rs 79,0 locs.

Ihe overall cost under inis scheme works out 1o Rs. 110,00 loc.

vi. Siit Observation Post

Five dll observation post one eoch of Holl Nola, furkhed, Kalo Nala, Tulang
mwmuowo.amhwwwwammam
load coming n fibutories ol micro-watersheds laling under high and very
mmmam%.%mﬂmmom

Modiomgwoudboundemkcn'oropeﬂoddos\pmlndmcw
towadslﬁsshoudbehapchpfobc!oﬂhomondcoudbembenm
Destow!

Cost of five loboratories - Rs 3.50,000¢- for silt analyss. pes laboratory = Rs.
17.50 loc

Cost of five huts one ot each sle @ Rs 3,00.000/ hut = Rs. 150 loc

CoﬂfanﬁnowMCmoip«mimpmonaocnmeonwhoovomoe
wolary = Ry 10,000/ for nexi 05 yeors = Rs. 30.0 loc

Cosﬂahmgmicmottwowpuwasiaolmmesfmmsdaydm.
ams.m#!ane'xﬂosvomnh.u.obc

Corumoblesﬂomlovbbwakgas 2.$olocxpcry-otformn05ms=ls.
12.50 lac

Total cost= Rs. 93.00 loc




415

...OOO.'...C......'....C......‘.Q‘...

*\' Catchment Ao Trealmant Pon for Kutenr Hydro-Becirc

Project, Disiic! Chambe, Mimocha Pradesh ™

/)
GENERAL AWARENESS / PUBLICITY

thowmmsscndeducahonpogaﬂmomthemaeovilowho
must to reduce onthvopogenic presure. Fducation ond awaranesss
generafion  progrommes  for gamering public support for biodiversity
conservalion is the nead of the doy. Community education and Involvemen!
b a cruciol component of a Liodivetsity consecvation strategy becouse the
condition of the envionment is reflected by the manner in which the
communifies reat and manoge the naturol tesources,

Under this programme. vorious octivites viz. froinings, publishing of research
documents, pamphiefs. brochtm.hoord,mo’c.ﬂnlbopﬁbdoutm
minptanontotmpubdotcmplon.mmbokwahdbth
schoolboa:enhmomofainuoducﬁcndonmtoducanonm
'rnschooldﬂaonmdoxchonqeotknoﬁedmonoﬁv'rmnmw
ecobgybemlrnnmoﬂicmdvlognchod.mobosi:pumofﬂsb
bmo!omamm\gmnoom'bnmdobomtmbcd
villogers so s to protect the widiite for luture generation.

Biodiversity educafion and community aworeness will therefore be
ltmngmonedhovaieryovwoy;bleochpeopieofolnciom.wﬁviiah
mabbmmmwhwﬂagamdpmﬂmolﬁodﬂmd
mmwmmotnomsmeaormzwms.ﬂmm
mmwm;ﬂfam"ummmmmmmscmmml.
Apcovlymdls.cohahasbeonkeplrmbopwoso.

4.15.1 Training of Forest Officers / Officlals and Community

mmwow‘wmmwmmmm.whom
mcuﬁngﬂupbxwlboprovidod.hobiodvad"ﬁlob*ucmm
wmﬁdbotoptovﬁdo!haomcmmdlheﬂoﬂtoouqmmmwm.
mohslonakrmnedgo.andccchanwboeﬂamww,
n\oboﬂ:componenno'copod!ybwdhthbda:

-~ Developing numon resources through tr@ining and educaltion.

~  Generate new information for better knowledge and understanding,

. Providhgonodoquolelnsmuﬂondﬁumwowondmomuwppmm
enable ocquired skils fo be fully utiized,

lmwulwﬂoﬂwmboagamduummllmmﬂmmdﬂ?w
Dopmnl.mmesﬂmcemmmhﬁtuMI
ovoonlmﬂomhmhuolsa&wmuCowamwmm
Technology, Environment, Socio-economic sues efc. would be utilized for
mparfing procicol training to the forest field stalf & also communities.

The provision for outiay of Rs, 100 lac has been alloccled under the scheme.
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Cnomba disviet is charactedized by prasence of franshumiont groups viz-
Gaddls & Gujars. due fo the presence of high alfitude postures, These groups
!olowomulheolmovhghmsplocetopbcowimmechmoeolseason.h
a customary usage pattern, with their flocks, Regulations on grasng lands, size
of flocks permitted fo graze in defined pastures: grazing rights, elc ore some
oinuproblemﬁoquennyencounmdhmmo.rehﬁmbw
grazers. For in-depth undernitating of the reol issues invalved, Participatory
Action Reseorch b an effective 100! and could rovide workoble solutions 1o
the problem. Undet the CAT Plon. provision of Rs. 65 loc & being mode for
undertaking Participatory Action Research (PAR) for minimidng the negative
impact of Transhumance in the catchment ond then implementing the good
proctices emerging out of Ihis PAR,

416 PAYMENT FOR ENVIRONMENTAL SERVICES INCLUDING ECO-TOURISM
DEVELOPMENT

4.16.1 Development of Eco-tourism

ImkwagmutassuchcsmmMunlMahuhsnﬂmmhcoﬂm!ocﬁosmn
help fo boost eco-tourkm in the orea, Concept of "Homesteads™ con be
promoted. Such hott familes who are gnlerprising and having reasonable
traditional accommodation in the viloge en-aute 1o good eco-reks can
occommodate loursts on poyment bass. Such financial support 1o rral
peopla can boos! the activity. Involvement of local youths con provide salf
employment services like guides, porters, and making arongements for
bearding ond lodging of eco-toursts, The poor fomiies con eam woges by
tronsporting manually of by mules or other small works. Eco- tourism societies
con be formuloted undar tha overoll cantrol of he speciol purpose vehicle
[5FV) arangement for anchoring the eco-taurism activities. There exits scope
for aco-foursm in the arec where foursts can see s wid virgin and pristine
glory and calching the everasfing entiroling moments in thae mind while
enioying and leaming the notwe. In keeping with the Revised Policy on
Development of Eco-toutism in Himachal Pradesh, 2005, and guideiines dated
30.09-2009. bsued by the Forest Dap!. one percent of the CAT plan should be
eamarked for eco-toursm purposes. Therefore. under this head improvement
of frack $o Manimahesh and construction of o forest rest house 1o be located
in existing forest complex nedr Joil Knad enroufe Mani Mahesh ond anofner
aof Sutkar have been pro&?ud. The cost component for the eco-toursm has
been samaorkad as Rs. 180 Lac which shall be met from the tolal outiay of Rs.
450,00 lac, which clso includes the cost for pasture reclamation work,

4.16.1.) Strategy for Developing Ecotourism
In the first two years of the project o study would be conducted 1o access the

Eco foursm potential & s of the orea & 10 suggest a modus
operandi for operationdi(zing Eco-tourlm. The study on Eco-fourism would
form part of the study being of undet the PES component, thaugh the

ePoOoOePOOOLOOCOEROEOOEOLPOEONOORORDORNOOLOPOLOPOOROOEOOS
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implemeniation of the Action Plan on Eco-Toursm, emerging oul of the PES
stucly

416,12 Provision for Specific Study on Catchment Area
The provision for conducting specific study on calchments to Identify
proposols ond activifies 10 be underfaken for sbsaquent years is also
coverad under the sub-head PES. Provision lor implementation of the
identifed octiviies offer opprovol by the HPFD, hal been eamoarked os Rs.
60.0 loc.

4.16.2 Payment for Environmental Services

As per guidelines Issued In this direction. @ provision @ 10% of the CAT plan
outiay shall have 1o be earmarked on this count. A provision of Rs, 450.00 loc.
10% af the CAT plan outloy Ik being made under this subhead for camying
out such works which enhonce the environmentat stotus and also reduce the
adverse impoc! on the envikonment and ecology. Funds for identified ond
oporoved acliviies for Paymen! for Envitonmeniol Services hove olso been
provided under 1his component. The scheame infer-afio includes construction
of conlowr renches. construction of sprinkler imgofion and small flow irgation

.//ﬁfggnd imigation tanks. incentves for fire protection on private as well os on
‘Bovemmen! land/fomests, provision of funds for fve hedge tence on private
tand ond poyment for envionmental services as per approved Hmachal
Pradesh Forest Department octivities and norms.

he silt contlbution of private landnolding & very sgnificant. The ogriculiure
lond is not developed properly and coupled with faulty ogriculturat practices,
like intenupting the notural croinoge. contibutes heavy soll erosion oS
compared fo the other land use categories like dense farest/ open fores!,
Therelore, batter kand manogemen! shall help In reducing Ihe sediment flow
besides increasing the land productivity by woy of amesting the loss of soil
cover ond Increcsed sol moisture confenl. Accordingly. funds for the
following octivites on private londs will be mode ovalloble:

|. Live hedge fencing of private lands + Payment shall be made os per
schedule of rotes of lobowr and works of Chambo Forest Circle. os
opplicoble on the date of establishment of Iive hadge fence.

2. Contowr frenches in privote land - nomms 10 be fixed in consultation with
Agriculiure Department,

3. Incenlives for prevention of fores! fires shall be provided villoge-wise.

Fre managemen! and control plan expendilure for the catchman! orea will
be done wunder the PES Component. For success ond survival of bio-
engmneerng planiations, prolection agains ine fire wil also be very important.
In general protection against forest fre hazords and incidents following
indicotive oction points ore proposed 1o menoge ond control fre in the
catchment area:
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* To preven! and lackie fire incidences awareness campoign ogainst the
fire hazands ond invoivement of local people in controlling and prevention
of fre incldences 1o be ensured,

* |dentificaion of sersitive holspols 6n past tecord and occordingly
increased patroling by deploying of eppraprdate monpower during fire-
ECION.

7 * Maintenance of fire-lines as per the Working Plan.
¢ Winter control buming 1o be ensured a5 pet Ihe Working Plan.
¢ Shengihening of communication network to enmure timely and immediate
7 response o tackle fire incidences.

. Eﬂmhgwawwveoubﬁunosoocmm the fire season.

) . Naedbmod&ombmon'bowcmondlobommotmomah
ploces.

. ano’chtomondﬁomtstohmmoqubmemmcmmm
fire seos0n be constucied based an fequrement ofter getting cpproval
from the Conservator of Forests, Chamba.

For nomadic tribes, whomigmlodongvnhsbeepondooosmlmm
mmwmymmmmmandowmmppoﬂb
maintain hygiene and health of the onimal stock based on the suggestions of
local veternary office will be provided ot pra-ideniified sites along with time
lchembbbowattdocnaspalneniwoﬁmpeﬂoa/m. The cost of
medicines and other assistonce based on realistic assessment ond inputs from
VthmomCo/Dapmﬂmlwﬂbecwaes.

4.16.3 Pasture Reclamation

A tolal of 1050 ha has been ndentified for Posture Reclamation under 1nis
scheme for o fotal outiay of Rs. 210 locs, The preiminary fores! identified for
this purpose is o under:

41831 Holl Block

A Tyorl Beat

i) Nirpat Dhor 2
Powrefecbncﬁonhonaogmgotemofsomwbecaﬂed-mw Sid |
broadcasting of seeds of indigenous grass spacies supplemented by
plmumdmenoﬂvem.wiwovmmaummmm
ponds. two per hectare, shall be constructed, which shall help in fhe
mprovement of bio-diversity, On the bosis of agraements with the locol
umlimwdasﬁhevolmbncbsmoﬂhepmwmdbemnm
fo. ] !
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#) Druni Dhar
Pasture reciamation in an oggregate areo of 10 ha shall be comed-out by
broodcosting of seads of indigenows grass species supplemented by
planting of the native grass, For improvement of sofl moisture regime smoll
ponds, two per hectars, shall be camructed, whch shall help in the
imgrovemeant of bio-diversity
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i) Serartu Dhor
Pasture reciomation in an oggregole area of 50 ha tholl be camed-out by

roadcasing of seads of Ingigendus Qrass speces supplemenied by

planting of the native grass, For impovement of soll mosture regime smal

poncts. wo per he nall be caonstrucied. which sholl help In the

mprovemant of b

iv) Druni Goth Dhar
Pasture reciamation in aon aggregate area of 25 ho sholl be caomed-out by
roodcasting of seeds of Indigentus grass species supplemented by
planting of the native grass. For mproveman! of soll mostue regime smal
onds. two -per-heciare, thall be construcled, which shall help In he
mprovemen! of Do diversity




v) Panal Goth Dhor
Pasture reciomation in an oggregaie are
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vi) Ranl Goth Dhaot

‘nsiure reciom

roodcasting of seeds of Inchgenous

planting of the native grass. For mprove
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mprovermen! of Dio-diveraty
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For improvament of sol

O-civergly




g ent Araa Treaiment Pan 1of Kulehr Rydro-Eee i , I

Srosect Disinct Chombe, Hey hol fradest

B, Sutkor Beal

1) Satkuni Dhor
Pasture recloma
by broadcasting of seeds Of ndigentus gross species supplemented Dy

hon In an oggregate crea of 100 ha sholl be canied-out

planting of the nalive gross, For improvement of soll molsture regime small
) sruciad, which sholl help In the
Improvement of bio-divenity, On Ihe bass ol aogreements with the local
users / stoksholders the motation closre of the pastures shaoll be restored

s

ponds. two per hectare: sholl be

i) Dhruni Dhar
Pasture reciomation in on oggregate orea of 30 ha shall be comed-oul by
roodcasting of seads of ndigenous grass species supplemented by
planting of e nalive gross. For mprovemen! of soil mosture regime small
| ponds. two per hectare. sholl be comtructed. which shall help n he
Improvement of bio-diversity
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i) Jutta Dhor

sture reciomalo " an

monture regume smos

=n ol help 0 the

C. Deol Beat
) Phot DPF
Posture recliomation in on oggregate orea of 05 na I
broadcosting of seeds of Indigenous grass Speces swupplementied by
’ egime small

comeg-oul DY

plonting of the native grass. For img
ponds, two per hectare thall be conshructed, which sholl hefp In the

improvement of bio-diveruty
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ii) Sara Dhar
Pasture reciomation in on aoggregote area of 50 ha shaoll be comed-out by
troadcasting of seeds of Indigenous grass species supplementad by
planting of the natlve grass. For improvemeant of @0 maisture regime small
ponds, twa pes heclore. shall be constructed, which shall halp in the
mprovamen! of bio-divernity

iii) Sarud Dhar
Pasture reclamation In an oggregote area of 40 ha shall be camed-oul by
. p boadcosting of seeds of indigenous gross species supplemented by
> H‘ ' planting of the nalive grass, For improvement of sol molsture regime smoll
ponds, two per hectare, sholl be constructed. which shall help in the
mprovemen! of blo-ckversity,

Iv) Sad Dhar
Pasiure reclomation in an oggregate area of 35 ha shafl be cared-out by
broadcosting of seeds of Indigenous grass species supplementad by
t 'k 2 planting of the nafive grass. For improvermnent of yoil mosture regime small
'X poncts, two per hectare, sholl be comsfructed, which shall help In the
improvement of bio-diversity,

¥) Roun Dhar
Pasture reciomation in an oggregate area of 30 ha sholl be camed-out by
broadcasting of seeds of ndlg'nom gross species wpplemented by
planting of the nofive grass. For improvement of soll molsture regime smod
ponds, two per hectore, shall be canstructed, which shall help in the
Improvemean! of bio-civersity,
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Posture reclomaton in an oggregate arsa of 50 ha shall be camed-out by
broadcasting of seeds of indigenows grass species supplomented by
- v planting of the native grass. For improvement of soil moksture regime smol
() A" . ponds, two per hectore, sholl be constructed. which shall help in the
Z—d( Improvement ol bio-diversity. On the basls of ogreaments with the locol
users / stokehoiders the rolafion closure of ihe postures sholl be restored

100,

8, wud
i) Riyal Dhar

Pasture reclomation in an oggregate area of 50 ha sholl be camed-out by
broadcasting of seeds of indiganous grass species supplemented by
s planting of the nalive grass, For improvement of soll moksture regime smoll
\ ol ponds, two per hectare. shall be corstructed. which shall help in the
improvement of bio-diversity. On the baus of ogreements with the local
usars / stakeholders the rotation closure of the pastures sholl be testored

100.

41633 Lomu Block

C. Lamu 8eot

i} Soui Dhar

Pasture reciamanon in an oggregate araa of 50 ha shall be comed-out by

brondcosfing of seeds of indigenous gross species supplemented by
. planting of the native grass. For improvement of soil moisture regime small
(;L,L)Q- ponds, two per heclare. shall be constructed, which shall help in the

mprovement of bio-diversity, On the basls of ogreamants witn the local

users / slakeholders the rotafion cloure ol the pastyres shall be restored

fo

i) Dalll Kutio Dhar
Posture reclomation in an oggregate arec of 250 ha shal be camed-oul
by broadcaosting of seeds of ndigenous grass species supplemented by
[\,9-\ planting of the native grass. For improvement of soll moisture regime smol
ponds, two per haclare, sholl be corstucted, which shall heip in the
improvement of bio-diversity, On Ihe basis of ogreements with Ihe locaol
users / stokeholden the rofation closure of 1he pastures shall be restored
fo.




Dalli Kulla Dhaor

iii) Channall Beat

i) Chur Dhor

Pasture reclomation in an oggregate arao of 20 ho shall be camed-out by
broadcasting of seeds of indhgenous grass species supplementad by
planting of the native grass, For improvement of soil molsture regime smol
shall be comructad which shall help in 1he
improvement of bio-diversity. On the bass of ogreamenty with the local
users / stakeholders the rolation closue of e postures sholl be resiored
oo

ponds, lwo per heclare

iil) Dharoul Dhor

Pasture reciamation in an oggregale orea of 20 ha shall be caried-out by
troadcashng of seeds of ndigenouws gross specas supplomented by
planling of the native gross. For improvemen! of sod moisture regime small
ponds. fwo per heciane, shol be constructed. which shall help In the

improvement of bio-diversity

The beo!-wise cost of pasture reciamation has been asesed os Rs. 2100
lacs as shown in Taoble-4.17. This cost sholl be me! from the capital outiay
ol Rs, 450.00 lac sarmarked under the heod providing environmentol
services and aco-fourkm
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[ ] Table-4.17; Proposed Areas for Pasture Reclomation
[+ - Name of Nome of Legal Stohun Areo proposed | Cost @ Re.
® No Block oot mmu 020
. ] eon Tiya Niga! Do (] 10,00
< == -
0
() I:mnoo!h :; 500
b .NG‘:.'\ 10 4 _
an
200
e Dhormbad Goth 15 300
[ Dharmbaihon Dnar 100
Tolal Propated Area for Pasture 270 sa00
. Reclomation in Tiyar Beat
Siltor | Sateuns Dher () 200
. Dmnsiu' 0 600
[ Niia Ohor 0 1000
© Total Proposed Areo for Fosture 180 3600
Reclomation In Sutkor Beal
® Deo | Phat DPF 5 00
Soro Dhan £ 1000
. Sorud Dnor «0 800
& Sod Dhay B
70
Roun Ohor x
400
. Total Proposed Areda lor Pasture 180 2.0
% Reclomation in Deol Beat
2 Scrabanchho [ ]Gwvcm: 50 10.00
. Total Proposed Area for Poshre 50 10.00
& Reciomation in Bajol Beat
Nam|myd6§ 50 10.00
& Tolal Proposed Area for Pasture 50 10.00
Reciomason in Nayoagrom Beal
‘ b Lomy Lamu Sou Dhor 0 10.00
9 Dl Kutte Dnar 250
. Total Proposed Area for Posture 300 40.00
Reciamation in Lamy Beat
'3 Chanhal | Chur Ohor o ™
Bnarout Dhat 0 A
- Tolo! Propored Area for Pashre W cg_‘
Reclomation in Chanhal Beat
- Tobol Proposed Area for Posiure Reciomation 1050 31000
-
.
i
<
L]
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MONITORING AND EVALUATION

A close watch on annual bass shall be maintained In respect of such areas
where hobitat improvemnent works have been caried out so os fo verify the
work exacuted on site itself and also fo ascertain the rate of survival of plants
and / or any damage to the new work. For monitering of works under forestry
operation, the use of remote sensing technique by using digital safelite
imagery of IRS Pé LISSHIl with high rasolution (2.5 m x 2.5 m) should be mode
obigatory. The monitoring through satelite scene should be done before
commencement of works under CAT plan and in a block of two years ofter it

has long experience of camying out similor work on land use dola and
evaluating enviconment impact.

A provision of Rs. 315,00 lac @ 7% of the CAT plan outlay & being made for

be met oul from this part.
MISCELLANEOUS ACTIVITIES

4.19.1 Support for preparing Site specific work plan

A provision of Rs. 135.00 lac @ 3% of the CAT pian outiay has been earmarked
as contingent amount against these octivities for span of 11 years.

4.20 INSTITUTIONAL MECHANISM
4.20.1 Role of Project Proponent

The forest department would implement the Caichment! Arec Treatment
Plan. A joint inspection group & suggested that would include officers drawn
from State Forest Depariment of H.P. and officials from the Environment Cell
at JSW Lid. The management will have licison with the forest officials. As far as
the financial disbursement 1o underiake aclivity involvement of various stoke
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hoiders ond collaborative public particpation should be ancowoged 10
have fronsparency in the system,

4.20.2 CAT Implementation

The designated Environmenital Officer of project proponent would coordinote
with the forest department for the iImplementation of the proposed Plan. The
Environmant Officer would evaluate/moniter financial aspects. The moddlifies
of financia disbursement need 1o be worked oul. The implementing ogency
sholl submit completion certificate in the light of guidelines fixed by CAMPA.
The implemeniation of CAT Plan should have enough flexibility and should be
subject to changes as per requiremaents of specific ecosystem and periodic
gains. A monilonng commitiee os per the MOEF guidkelnes such as Kutehr CAT
Plan Society with its headguarters at Bhammour may be consfituted for the
project for administrative guidonce and smooth realization of forgets.

4.20.3 Project Monitoring ond Reporting Procedures

an

Meetings woukl be held avery three monits 1o resolve problems arising in
plon implementation, A Jont commillee moy be formed with the
Environment Cell of JSW Lid and State Forest Department: the team members
must ensure implementation and monitoring of the CAT works and review the
progress from fime to time. Quarterly progress reports and completion
cerfificates would be submilted 1o JSW Lid for evaluation and disbunsement
of finonce, In oddilion, the work done should be publshed through public
awarenaess compaign. Visual ond prinl media may be wed fo goin
maximum benefit by beneficiones. Such efforts wouid rasclve conficts which
atherwise are potenfial sources for project delays.

SUMMARY OF COST OF WORKS

The cost of all works proposed in the CAT plan s snumeraled in Table-4.18:
Year-wise Tentalive Breck-up of Enginesring and Siological Measures is shown
n Annexure-XV,

Table-4.18: Abstroct of Cost of CAT Plan of Kutehr HEP (240 MW)

54 No. Nems Oul Lay(in Lacs)
| Afforestation moowures (25%) 112500
2 | 30l & Water Conservolion mecsues (25%) 112500
i Poyment for Envilonmaniol setvices Incuding Eco A450.00
Towrism (10%) -
4 Research, Training & Copocity Bulid-.up [5%) 22500 -
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$. No. Herms Oul Lay(in Lacs)
5 Infrastruciore busd up & Forett Protecton (1 5%) 67500 -
LS Inprovernents & Devepmen! widile & widsle 2500
naoitale (5% 2
2. Monstonng & Evolution (7%) 31500
8 Support for Prepanng Site Specific plon [(3%) 135.00
9 Contingency (53| 22500
TOTAL OUTLAY(In Lacs) 4500.00

Rupees Four Thousand Fve Hundred Loc Only
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CHAPTER-5: JOINT FOREST MANAGEMENT
INTRODUCTION

The totol forast cover of India, s per 2007 asassment, has been assessed os
490899 sq. km. consfiluting 21.05% of the geographical area of the country.
The dense torest constitules 83510 sq. km, (2.54%). moteralely dense fores!
319012 1q. km. [?.71%) and open lones! 288377 sq. km. (8.77%) of the country’s
geographical area (State Forest Report, 2009). India has the worla's largest
fivestock population out of which cboul 25% |0, over 100 m#ion, groze on
forest lands that have an estimated capocity 1o support only 31 millian. Due
bwmoopenMydmmthnonlomnfamnﬁnoboﬂc
needs of fuel wood. fodder. small fimber for ogricullute Impiements, house
construction and evan food ond medicine in the form of NTFP and for cash
income for many poor households 1o make ther both ends mee!, the fomsts
have besn over used in some creas. The steady depletion of forest resources
and Increasing deforestation has brough! Into the locus the reaiizotion thot
mmpmdpo!bnolmom@milmhmwmemasd
any larast regenerafion programme. Itis stark redlity that viloge communities
would have litie incentive 1o parficipate unless they benefit directly from it
The process of degradation of forest is revenible when it s monaged
wstonably with e involvement of local communifies in its protection and
management, The stake hoiders hova to be sincersly mofivated enmass in
the protection and developmen of fores! resources.

EMERGENCE OF JOINT FOREST MANAGEMENT

Ever since he Gol. on June 1, 1990, swed guidelines to the siate
govemments for involving local communitied In the profection and
developmen! of the degroded fomests. Ihe JFM programme has been
extensively odopted in large number of states which inter-alia Includes
Himoachal Pradesh. The sole objective of the JFM & 1o provide o discernible
role 1o the locol communities in the matter of planning. manogement and
protection of forests and 1o give them due share in the benefils from these
forests. The programme oims af empowenng locol people for ther active
participation as co-poartner in the management of the forest resources and
sharing the benefits derived from its protection and manogemaent. If oo aims
at acquiring technical and manogemant copabiity cvaicble of the gross
root lavel. Over a time it has emerged as power ool of sustainable foreshry, In
a perod of about 10 years since its Inception Ihe area cavered under JFM
programme in twenty-two states of the country was 1,02.48,584ha of forests
being managed by 36,130 JFM commillees. The areq covered under JM

and the number of JFM commillees have increased manitold
and of-late it has been assessed hat in 27 of slates 42,890 JFM commilttees
have been consfituted for manoging 1.42.54 845 ha of forest area.
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JOINT FOREST MANAGEMENT IN HIMACHAL PRADESH

Showing concem over cerfain highly degraded oreas n the protected forests
beside some areas under the HP Celing on Lond Holding Act, 1972, ond
Visaga Common Lands (vasting and ufilization) Act, 1974 and franstarred or fo
be vorsfened o Ihe Fores! Deparimen) ore baren or have degroded in the
post. the state govemment has resolved for conservation of these areas 5o os
to arest their further envionmenial degrodation and ta augmen! fuel wooag,
fodder and small fimber production for use by locaol peopie by ther aclive
participation in the planning, protection, aficrestation and judicious use for
eco-development of oforesaid areas.

in pursuance of the Gol letter No, 6-21/89-FF dated June 1. 1990 in the subject
matter of formation of village forest development commitiees for joint forest
managemeant in the viloge in Hmaochal Pradesh, the state government, vide
nofification No. Forest (C) 3-4/80V of 12-05-1993. has notified for constituting
viloge forest development committess for participatary forest management,
juckcious use for eco-development of aforesaid areas thereby bringing S0% of
the leasible area under forest cover by 2000 AD in accordance with the
polcy of JFPM,

The notification lays down delailed procedure for constitution of Forest
Development Committees, ingredients of constitution: of executive body,
schedule of meefings of general house ond execulive body, registration of
the commitlees, duties, responsiblies ond power of the VFOCs besides
specilying duties and responsibiiities of fores! cepartmant vis-&-vis VFDC and
the instrument lor resolving disputes / arbitration / termination of agreement
ond the cppetate matters.

The Govemment of Himachal Pragesh lounched the Sanjhi Van Yolana [SVY)
scheme in 2001 for sustainable management of forest resources in the state in
coloboration with the local communilies, The scheme omalgamated the
existing Sanjhi Van Yojana Scheme, 1998. the Parishram Hamara Van Homora
Scheme, 2000 and the Apna Von. Apnt Dhan Scheme. Subsequentty, bosed
on he expenence. the process of instilutionciang people’s porficipation in
forest protection and regenerabon began. This type of colleclive endeavour
in protection and manogement of forests through people’s involvemaent wos
later termed as Joint Forest Managemeént. Al present, total number of VFDCS
manoging and protecting 111,247 ha area under JFM & 914, The special
leaturas of Sanjhi Van Yojna Scheme. 2001 are repeoduced hereunder-

L} Involvemen! ol gross root level institutions such as grom panchayols.
maohilc mondais, yuvok mandals, exservicomen's bodies, schools,
Village Forest Developmen! Sociefies [VFDSs). User groups other
Community Based Orgonizatiors (CBOs) and NGOs i wsiainable
managemen| of forest resources;

i) Grant of 100 % income from plantations 1o the VFDSs and Panchayats:
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i)  Grant of 1ol usutruc! nghts 10 the VFDSS:

wv.) Regeneralion of degroded forest areas and corsarvation & susiainable
wse of better forests through commurdty involvement,

v) Involvement of local communiies in the choice of species 1o be plonjed
under the scheme;

vl) Creation and enhancement of social, physical and financial capital of
the parficipating communifies for poverty reduction:

vi) Special emphasis on involvemen! of women in the scheme:

vii] Address problem of rural unempioymen! by ullising degradged forest
land for large scale plontations:

| Establsh fnkage between Food for Work Pragramme and the present
scheme by making payments in the shape of food groins under the
scheme:

1] Increasing productivity of the Fores! oreas by improvement of nursery
stock and adoption of mixed planiations.

xi.] Training of forest staff, VFDS members and CBOY/NGOs for facilbating
and strengthening community parficipation.

xii,) Grodualy empower local communifies and local level Institutions to
become more pro-active in sustaincbie forest management.

x5 To help VFDSs achieve financial viability and sustainability by Introducing
proper mix of short and long duration cropping patterns os a short and
long term objective fo ensure their continued porficipotion in the
scheme.

xiv) Gradually empowar local communitios and Jocal level institutions to
become more pro-aciive in suslainatie forest monagement.

xv.) To heip VFDSs aochieve financial viability and sustainabiliity by introducing
proper mix of short and long duration cropping pattams as a short and
long term objeclive to enswre ther continved participotion In the
scheme.

PREPARATION OF MICRO PLAN

For the jong-term success and the sustainability of the villoge level institutions,
it s imporiant that proper and odequate methods of community organization
and management ore folowed. Thus, nomally in the zero and fist year of
schedule of implementation of CAT plan, major emphasis should be laid on
the sysfematic ond sequential formation of VFOSs, toining of locol
communities, CBOs and community members. Towords the end of the first
yaar, o wall documaented bul smple and understandable micro plan for each
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beots of a b-watenshed neads 10 be lormulated for cpproval by competant
autherlty and its Implemeniation.

The micro plans should be prepared by the Forest Officers and Vilage Forest
Protection Committess after detaied PRA exercise and should raflect the
comumption and lvelinood needs ol the local communiies o well o3
provisions for mesting the same sustainably, It should ulilize locally ovaloble
knowledge as well as aim 1o strengthen the local instuions. It should obso
take into account marketing inkoges for better refums 1o he stakeholders
and should also reflect the needs of lIocal industdes/ markets, This should be
done with due regards 1o the environmental functions and productive
potentials of the forests and their carrying capacity as akso their consarvation
and biodivernity vaiues.

L} I the exiling working plans are In force [t their reviion in fubure), Ior\
incorporation of micro plans in fhe working pians. a special order may
be ssued by the PCCFs for implementation of the micro plan, In these
areas. micro plan should aim of ensuring o mulli product and more NTFP
ofiented opproach, Without changing the basic principles of siviculture,
deviations moy be opproved in Ihe exising working plans il necessory,
To ensure this, the concemed DFO ond CF should dovetal the
requirements of mic1o plans with the working plans.

L}  The micro plon should also take Info consiceration and provide suliobie
advice lor areas pianted/ 1o be planted on community lands and other
Govemment |ands. ‘

i) Infrastructure/ Eco- development under micro plan showid form o

separale enlity  for  lunding it thvough concerned
deveiopers.
JFM VIS-A-VIS KUTHER CAT PLAN

The hobitat mprovement work involving plontotion activities through
offorestation. bio-engineering. high dénsity anergy planiation. freatment of
olpine pastures, and reservoir fim lreaiment over o tolal area of 1890 ha.
costing Rs. 1693 loc, besldes small size 30l ond waler conservation work. shall
be exacuted based on the mode! of JFM. Though there ore 21 numbers of
vilages in the fee catc 1. yet, regiterad VFDCs have been
constituted in onty five m3 viz. Deol. Kuleth, Tiyar, Bhanog and Sutkar.
Viewing the enomity of the CAT plan there is an emerging need 1o constifute
more VFDCs besides enraling such NGOs which hove experience in similar
work [n the siate.

The local panchayo! spacific VDS will be formed which will supervise ana
camy out the works. The varous ocfivifies planned in the JP are given
Delow:-

Community - Local people and commilieas wil be engaged for
the CAT plan works such as plontotion and maintenance elc. instead of hitng
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the labow. The woges will be met out from the provision incorporated in the
noms. The engagement of Non-govermmenicd Organization (NGOs) and
Community Bosed Organizotiors (CBOsj would be encouroged for
strengthening the JFM works. VEDC will be formed for this specific puipose.
Besides, the active Mahiio Mandals ang Yuvek mandals will be opproached
1o cony oul the vorious works of the CAT plan.

Vlmu'alcbdlonhl!m-comldemgmmmepoomuand
genuine need for women's parficipation in JEM . meaningful
parficipafion of women should be encouraged in JFM by farest depariment,
Atleast S0% members of the JFM general body should be women. For the
general body meeting. the presence of atdeas! SO% women members should
be quorum for holding the general body meeting

Plantation In Degraded Forest Land: Provsions have been kept for plantations
in the degroded and open forests and avolable non-forest areas, For
plantations, however, fha forest department snall continue 1o supply planting
material fo the VFDS on demond. free of cost for thres years including the
yeor of plontation, Thereatter, for any more supply of plants prce shall be
charged from the VFDS.

income Generation Activities (IGA) The maior trwust of the CAT plan & on
Income Generation Activities IGA|, so that peopie get ther livelihood without
enlering in fthe forests. In order 1o enhonce the economic stake ol rural
communifies in the conservation and sustainable ylifization of forest resources
as well as lo create means of income for the VFDS and its members. foresiry
related income generafion octivities should be promoted under JFM. Such
activities may include water hoarvesting and its use for irigation / drinking
purposes. Infroduction of improved grosses and development of vilage
pastures, high density fuel wood / foddes plantation. These examples are
lustrative only and suitable income generafion activities can be adopled as
per the requirements of the |ocal populace.

Non-wood Forest Products including Medicinal and Aromatic Plants
Pantation: Nonwood Fores! Products (NWEF) are imporfant sowtce of
supplementing Incomes for nurol  households. Ity sustainabiity  and
managemen! are thus crucial o rural livelihoods. Medicinal ond aromalic
plants constitute on important aspect of NWFP management. In-situ or Ex-sity
growing of medicinal plants of high economic value should be promoted
within the selected areas or even on private lands

mmw&mmmmo&cﬂmdmmrimhh
develop the capacily of different siakeholcers especially the forest staff,
VFDSmmandCBOs/NGOsondMﬂogmlalocimimw
strengthening community parficipation. In terms of taining. particulor
attention shall be given fo the ways in which ssues ol participation and
orgonizafional changes are deolt with, Trainings wil be conducted afier
fonnuabnotomefehmumlnb\ewtblmdhmm
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Forest Fire Management; Forest fines couse imeparable damaoge fo forest
biodivarnsity. wildife. woter sources and forest based livelinoods ond well
being. Paricipation of local communities should be encouraged in fires
management inchuding its pravention,

Contol of Grazing: Gazing poses another significont impoc! on the forests,
This can be resoived by evolving @ comsultative mechantim with the
involvemen! of the Grom Panchayo! and fhe local cammunity to address
Qrazing issues.
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CHAPTER-4: BIODIVERSITY MANAGEMENT PLAN

The forests of the Ravi Valey in Himochaol Prodesh vory from sub-opical 1o
lemperale, The toral forest required for the proposed bamage of tha Kutely
hyaro-eleciric project is 61.4083 ha. The végetation of project sile fails under
Sub-tropical region. The fiora coming within the baroge pond would be lost
and the fauna will migrate during the project construction and operation, A
baselne assessment of flora and founa were camed out in the submergence
03 wedl a3 mpact zone. The study was almed 1o assess ther diversity, priority.
seasonalty, habitat and habitat dependence and food preference,
migratory routes of wildiife, astessment of population and habital oss in order
1o formulote comervation plan for iand reciamation ana widlife restoration in
the impact zone using modam scientific methods. NOC received from Wid
e Divislon, Chamba s enclosed as Annexure-XVI

Wild Biodiversity

The plont resources of the impact zone consist of 284 species. which include
232 herbaceocus spacies. 36 shvubs & 16 trees. Out of thase gpacies, 92 species
are ethno-botanically imporiant. 32 species are medicinally important, 7
fimber species, 28 edible plonts, 22 focder plants and 15 fuel wood species,

Among the faunal diversity as mony as 31 species of buttetlies, 46 species of
birds ond 15 species of mammals wers recorded during the survey in the
impaoc! zone. Few of the faunal species recorded from the impact zone ane
isted In IWCN Red List, 2008 such as Himalayan Tahr (Hemitrogus
jemiachicus), Asiotic Ibox [Capra ibex). Asalic Black Beor (Ursus thibetanus)
ond Himalayan Brown Bear {Ursus arctos), Within the flora tecorded from the
study area Aconifum heterophyfum (horb); An =4 (sheub). Picrorhizo
kurroo [Herb) wers reported 1o be @ and Bergena strachey! (herb)
ond ferulo joeskeana (shrub) are repoarfed Vuinerable as per the IUCN red
data,

Cultivated Biodiversity

The project area fols under nolified ribal areas of the state and is lorgely
inhabited by the Gaddi fribal community in Brahmour district of
Pradesh. Due 1o very unfavourable climate, peculiary cold
geographicol cccessibilty, wmdmthmwmmnudy
area remairs one of the bockward regions in the state. Cullivation of crops in
the region is mainly restricted o river valley between B 1500 masl fo £ 3700
mas.

Holi area & located relatively at lower elevation in Bharmaour region. Hence, it
Is climaticolly best wited for growing pulses. The pulses account for about one
thirs {3243%) of the fotal cropped area in this oréa. Rajmah alone

2
83
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occupies cbout one fifth of the fotal cropped orea omong the
overwheimingly dominated by the food grains with subsistence agricultural
economy produced lor self consumption (Jogian and Thakur, 20046). The total
cropped area in the neighbarhood Is depictea in Figure 6.1

Ll — ) -
R e
PR Semess L] weein

5 Tantes Bl weees senee

Figure-4.1: Tolal cropped area In the project area
Source: Jaglan and Thakur. 2006 J. Hum. Ecol.. 19(1): 13-20 (2006)

The cankribution of ogriculiure in livelihood is eniled due to small size of land
holding ond lack of imgation faciliies in the area. To compersate ther
income Gaddis rase large flocks of sheep and goal. The lush mouniainous
meadaws ond grazing grounds in the arec faciitate maring of sheep and
goats. The population of gools. especiolly in ibol areas. & high s t s o
companion animal and & valued for Both its mik ond meat, It contributes to
as o conspicuous niche for household, The population of goats in the tlock of
sheep ond goats are highor than sheep in Bhamowr area. Livelihood of
worker in the wrvey area showed hal about 40 per cent of Ihe 1otal fime
devoted to all the ocfivities was used In ivestock rearing. Thus. the important
cullivaled crops shall be dentified, documented for evolving effective
maonagement plon through mechanism for comervation of cultiveted
biodiversity,

MANAGEMENT PLAN FOR WILD BIODIVERSITY

Based on the baseline informatfion reconded during the survey about the flora
ond fauna following monagement plan for the wild blodiversity has been
formidated:-

Integroted in-sitv and ex-sity Conservation of wild biodiversity

Documeniation of the fiora and founa in the project area shall be made ot
reguiar infervals fo tock the changés in the vegelafion patlem ond fo
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underfoke n-sity and ex-1ifu conservation measuras for site specific mifigotion
measures with indigencus species ot afferent alfitudinal level,

Enhancing Non Wood Forest Products for Uivelihoods

In suppon of overall project developmen! ctyeclive, ths componen! aims al
income augmentafion through promoting vaiue addifion in crop. Ivestock,
and non-timber fores! products (NTFP'S] produced, and support off-farm
economic octiviies, This component wil focus on the dgemand sce.
markeling, and establshing linkoges between lomers. poor women.
vulnerable groups-typically the londless-aond for finance demand driven
economic aclivitles. Bee keeping s ona of the oldest ecanomic octivities of
mountoin communities. Marke! orented medicinal plants such as Aconitum
heterophyllum: Angefico glauca: Haahu:o kurmooq: Bergenia strocheyr,
Ferula joeskeano: and Viola conescans are fhe faw important species, which
have polential for cullivation. and are found In abundance in the project
orea. Markefing mechanism, owareness creafion, opfimum cuttivafion &
harvesting technique Introduction In Ihis area with odeqguate markeling
mechanism wil certainly improve the consarvation and livelihood in the
project area.

Habltat/Eco-region based improvement and manogement

The upstream and downsiream areas should be vegetaled to mprove the
habita! leading o lendscape restorafion. Landscape opprooch should
oddress ¢rificad ecosystems and economic fools for biodiversity conservation
approach through connectivity and cooperation for scienfific opprooch for
technological nput involving voanous stockholaers.

Awareness and Educotion

Mass awareness programme in the fringe villoges & a muat 1o reduce
anfhvopogenic pressure. Awarenass will also halp in minimi@ng numan-wild ife
confiicts.

Monitoring of the existing population of wild founa

The populction of Himalayon Taty, Asiofic Ibex. Asiafic Block Bear and

‘Himalayan Brown Beor are 1o be documented, and maonitored at reguiar

intervals through well defined monitoring mechanism by the wildife experts.
Such monitoring will help in developing suilable comsarvation measures for
widlite in the orea.

MANAGEMENT PLAN FOR CULTIVATED BIODIVERSITY AND DOMESTICATED
ANIMALS
The Integrated Tribal Development Project (ITOP) wos inoduced in 1974 in

this fribal region, gimed at socio-economic development to tronsform the
subsistence ogricullural econamy. Since the cultivation ol agriculture crops is
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largely restricted 1o specific dtes in the river valleys, to preserve culivole
diversity anc the roditional knowledge of the indigenous fibal
documeniafion of the culfivaled ogro biodiversity domesticated animgis be
made by engoging short tem consullant or assigning o any local university
or NGO to evolve effective manogament pian .

Tribal Museum for Traditional Ecological Knowledge

The project ama falls under fribai notfied omea. The ethnic ribal community
has confributed in maintaining disfinct identity of the Hrmaloyon regon with
ther fradifional ecological knowledge. To reprasent ther ethnicity a fribal
museum shall be sel up In the project odiocent area involving the local
communitios under social management plan. The troditional knowledge used
for prociicing oyk:ulm crop, animal husbandry, bee-keeping. medicinal
plants and samplas for representing those acfivifies shall be preserved.

Pasture, Fodder and Livestock Development

The aeconomy of local people & ogriculture and allied acfivifies such as sheep
and goat rearing for ivelihood. Sheep and goal rearing Is a mojor enterprise
involving majority of the fime of the jocal poople. Thus it & proposed jo
improve the productive pofential thraugh improvement ol posture land,
fodder, management proclices. and genelic improvement of the livestocic
Scientific support shall be abloined from fodder institutes for improving the
pasture land and for idenfification of local indigenous fodder species for
promoftion of cultivation, For this o central nursery sholl be established at
identified area for multiplication of good quality seedings wilth Ine help of
local communities,

Indigenous Hvestock heolth shall be improved by complementing exsting
pracfices with addifional support in terms of maedicines, de-woming,
voccination. vetednary oid kits and organizng vetaerinary health comps on
regular intervols. Ao, preservation ol indigenous gene of the lvestock shall
olso be cone for conservation of indigenous livestock in the project aren

FINANCIAL ALLOCATION

The comprehemsive biodiversity monagement plon requires a dejoled
biclogical diversity assessment in the project area and in the dowrsiream
upto the powernouse site, The financial allocation is based on the identified
components under the pian, However, keeping in view the minimol
submergence area and impact zone. an amount of Rs. 225 lac has baen
proposed, the breck-up of which & shown in Table-6.1.
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Table.6.1
Wildiife Improvement & Development
S.No. 1. Planning Amount in
Lacs

1.1 Planning Perspective, Approach and Objectives 45
Landscape/an Eco regional Perspective (in first two
The Key kssues years)
Planning Approach
Objectives
Working with the local communifies fo reduce/mifigate
their dependencies on the natural resources.

12 Assess the strengths and assels of the natural resource 6.75
dependent community members (with an emphasis on In first two
the women of poor households) fo establish explicit links years)
between the CAT plan activities and livelthood priorities
of these people.

13 Faclilate organizing of sustainable community based 11.25
organizations, user groups of rural poor and women, (I first two
preferably with strong linkages fo the local villoge years)

councils known as Panchayats. Establish the biodiversity
conservation efforts al Panchayat level through the
consullative process of micro planning.

Formation of Self Help Groups

Preparation of Micro Pion

2. implementation

21

Implementation of developmental or income generation
programmes so that they better address the livelihood
priorifies of the local people and facilitate conservation
of the CAT Plan area biodiversity.

Income generation activities based on micro-planning

Street Theatre for WL owareness

Energy saving devices

Non conventional energy such as solar

112.50
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22.50

22 Help resolve man-animal conflict with emphasis on
social and environmental justice especially for farmers
Compensafion for animal domage
Chemicol Restraint: Traps, Cages

23 | WL Habltat Management: Maintain and profect the 56.25

natural vegetation communities, populafions of large
m(mmmmm).
camivores and pheasants; Profection of unique WL
habilats such as gorges, burrowing sites of WL, elfc.

3

MW&MWMNWM
and the local community, gun licence holder, and
NGOs,

45

4. Research & Monitoring

41

Provide facilities and opportunities In natural areas for
of formal and Informal education, research and

purposes
the study and the Long Term Ecological Monitoring
(LTEM).

4.5

5. Contingency
51 Contingency, other inferventions 225
Totol Rs 225 Lakhs
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ANNEXURE-I:

COPY OF LETTER NO. J-12011/67/2007-1A-1, DATED JULY 5, 2011
BY MINISTRY OF FOREST & ENVIRONMENTS, NEW DELHI

20090000 DAOOSTOSOONIOAODTDIONSIPOIOIOIDOSLDIODO



00000000000.00000099ooo.q;p.qopqu-o’oooo

3 Telefax: 011-24360488
112011/67/2007-1A4 Dated: 5% July, 2011
To ’
The Assoclate Vice President (Hydro) . - 4
D5, Phmser. Sectard ! i g
mm wioes
M 240 MW Hydro Electric Project In Chamba District of

nu-ﬁyu/-mmm Environment Clearance

#HJ hs reference to yollr letters no. JSW/KutehrHEP/07/10-11/390

. dated 18.9.2010 and 4.1.2011 on the above mentioned subject.

2. Itis noted that the project envisages vonstruction of a 23 m high barrage
across Ravi River In Chamba District of Himachal Pradesh to generate 240 MW of
hydropower. This is Run-of-the-River scheme. The total land requirement for the
project is 85.36 ha out of which 79.18 ha was brest‘qmdwhichhamhlu

~ reduced to 6140, as recommended by the State Forests Department for Foruests

diversion. About 618 ha is private land. An underground powerhouse Is
proposed on the left bank of the river near village Subaga with 3 units of 80 MW
eadu.'ron (10) villages consisting of 30 familles are likely to be affected due to

this project. No village will be submerged. No Natiopal Park/Sanctuary/
Biosphere Reserve/Historical monument exists in the vicinity of the project area.
The total cost of the project is about Rs. 1798.13 Crores.

3. The Project proposal was considered by the Expert' Appraisal Committes
for River Valley & Hydroelectric Power Projects in lumeeunpbeldon
12.11.2010 and 22.1.2011. Public Hearings for the Project was conduced on
16.4.2010 and 17.42010 in Chamba District, Himachal Pradesh.

wun-m gafaen wam, @A, eroden, @i a2, 7§ Re@ - o000
ol B gEEAl  paARYAVARAN BHAWAN, C.G.0. COMPLEX, LODMI ROAD, NEW DELHI - 110 003

tenvior.nic.in
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4 mmmmmmmmmm
mammmmmmmmn
mmamummofwwm
NMZMMMMM:MMtMM»Wd
the following conditions:

PartA: Specific Conditions

(i) The following Catchment Area Treatment Plan as proposed in the
EIA/EMP Report shall be completed in 4 years-:

Treatment Measures | 0 Year | 1 n m w Total
Year | Year |Year | Year
(A) Biological
Measures B bk 1 -
Afturestation (ha) 131 130 | 130 |130 130 651
Timber Plantation (ha) |77 50 50 50 50 277
Fodder Plantation (ha) | 77 55 |55 45 45 277
Pasture development 39 25 25 25 25 139
(ha)
NTFP cultivation (ha) 11 11 11 11 11 55
(B) Engineering
Measures
Wire crate check dams | 84 84 B4 84 B4 420
No)
Wire crate boulder spur | 128 [128 | 128 | 128 128 | 640
[No)
Contour stagger 10 10 0 10 10 50
trenching (ha)
DRSM check dams (No) 420 420 | 420 |420 |420 2100
Catch dam (RM) 1400 | 1400 | 1400 | 1400 1400 | 7000

(i) mamm«mmdmmmmmnm
acquired shall be submitted to this Minstry, The R&R benefits for the land
hﬂugwwmhumuﬂmmand
Resettiement Policy, 2007 (NRRP, 2007) or as per the State Rehabilitation
and Resettlement mm-ammwmam
compensation package shall be made in the affected villages.

() mnmmnmmmmmwmw be fulfilled
completely.
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(W) A Monitoring Commitice for R&R should be constituted which must

)

& other filling purposes out of the total
15.77 lakh m? of total pmdmmmmmm
remaining 13.92 lakh m? will be disposed off at 13 designated disposal
sites of 17.4926 ha for this purpose.

(vi) To support and sustain the aquatic life In the downstream of the river, a
minimum of 20% of the average lean season flow of 90% dependable year
of 4 consecutive leanest months shall be maintained as environmental
flow from the dam.

(vil) Continuous Monitoring system for environmental flow measurement shall
be Installed and data be displaced at appropriate site for information of civil
society and stake holders. Six monthly results shall be submitted to the
concern Reglonal Office of the Ministry and SPCB,

(vill) Fishery Conservation & Management Plan as proposed in the EMP and
through letter dated 4* January 2011 to the Ministry shall be implemented
completely in consultation with the Fisheries Department, Government of
Himachal Pradesh. The up-gradation of existing facilities of fish farm at Holi
village shall be taken-up strictly and the allocated budget of Rs. 160 lakhs
shall not be diverted to any other purpose. A fish ladder shall be provided

for migration of fish.

[ix) Real time telemetry and data acquisition system including all weather hydro
metrological stations shall be installed for in-flow manitoring and advance
flood warning. Advance flood warning and advance communication system
shall be installed in consultation with the downstream District Authorities.

(x) As proposed in the EMP, the Afforestation Programme on 123 ha of land
with 12 plant species @1500 plants per hectare shall be taken-up
immediately. The allocated funds of Rs. 212 lakhs shall not be diverted to

any other purpose,

(x1) Greenbelt development along the approach roads, residential areas, office
complex, barrage site and other working arvas with a total of 21,000
saplings shall be undertaken immediately The allocated budget of Rs. 21
lakhs shall not be diverted to any other purpose.

Gl ,
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allocated funds. A report of implementation shall be included in the sixth
mmmmMWQ&eﬂw

(xili) About 1.5% of the total project cost shall be spent for the Local Area

ommmmuummsmmmw
shall be adhered to,

{xiv) mwm»mu’mmmn-.m
period or otherwise shall meet the ambient noise standards as notified
under the Noise Pollution (Regulation and Control) Rules, 2000, as
mumommmmmmwnxm

[xv) mmﬂunmﬁmmuh«wmﬂm
shall be obtained.

Part-B: General Conditions

(1) Adequate arrangement for providing free fuel like
Mhmﬂeawﬂmmﬁrh“mﬂhmm
m»wmmdmum

() Medical mnwm«mmmmumn
labourers.

(i4) ummwuwwmmmu

(iv) NodeWwMuWawmm

Wa«spmuu;mmmumwupmm fugitive
emissions

{v)  Potable drinking water and proper sanitary facilities shall be provided for
the labour force and the local area people.

{27

oo oo btoedbeoosecsthodoeorbocsrstpebonanneossosion
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umm»mmwmammm
State Pollution Control Board for review.

(ix) mmmmumng&mwmupuua
the stipulated EC conditions (both hard coples as well as by e-mail) to the
monitoring report and compliance report shall be up-loaded on the web-
site of the Proponent,

5. The Project Proponent shall provide full cooperation and all reguired
m/duumommsummwmmamvmm
ummmmuumdmwmm

6. Besides the above stated conditions, the Project Proponent and
Government of Himachal Pradesh shall also implement all other environmental
mummsnmnmpmmm’mmmw
time.

7. Ibchvhmtdﬂmmtﬂmﬂnﬂbemmymwmda
mummummuwmmmumm
of EMP shall not to be diverted for any other purpose.

8. Any change in the scope of the profect shall be Intimated to the Ministry
udmwummmnumrmmnmmq.

9. mmntmymthedﬂnwaddlddmonalm\immm

ﬂy.ifhuudn«umynndbhhﬁluhddlumnﬂudh
clearance under the provisions of the Environment {Protection) Act, 1986, to
ensure effective implementation of the suggested safeguard measures in a time-

10. msclemuulamisnlldfotaperpdoQIOymmthtdnedm

of this letter for commencement of construction work.

11 A Multi-disciplinary Committee for monitoring the implementation of
mmemlaf-mdumammumwwm
Mmmylnmnmmmmmnrmtmmmshwmnm
members for approval of the Ministry. Proponent shall organise six monthly
mmdmeummtmelndmbuhﬂnmwﬂngnpmwmemm

Gt |
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12. A copy of the clearance letter shall be sent by the Proponent to concerned
Panchayat, Zilla Parishad/ Municipal Corporation, Urban local body and the local
NGO, if any, from whom suggestions/ representationswere recelved while
processing the proposal. The clearance letter shall also be put on the website of
the Company by the Proponent.

13, The proponent should advertise at least in two local newspapers widely
dirculated in the region around the project, one of which shall be in the
vernacular language of the locality concerned informing that the project has been
accorded environmental clearance and copies of clearance letter are available
with the State Pollution Control Board/Committee and may also be seen at
Website of the Ministry of Environment and Forests at hittp://www enviornicin

14, After 5 years of the commissioning of the Project, a study shall be
undertaken regarding impact of the project on the environment and downstream
ecology. The study shall be undertaken by an independent agency, decided in
consultation with the Ministry.

15, The project proponent shall also submit six monthly reports on the status
of comphiance of the stipulated EC conditions including results of monitored data
(both in hard copies as well as by e-mail) to the respective Regional office of

MoEF and Zonal Office of CPCB and the SPCB.
ﬁ
( Jindal )
Director

L. The Secretary. Ministry of Power, Shram Shakti, Bhawan, Rafi Marg,

New Delhi- 110 001, :
2 The Adviser (Pawer), Planning Commission, Yojna Bhawan, New Delhi-110 001.
3. The Principal Secretary (MPP & Power), Government of Himachal Pradesh Shimba.

Copy Lo:

5. The Chief Engineer, Project Appraisal Directorate, Central Electricity Authority, Sewa
Bhawan, RK. Puram, New Delhi- 110 066.

6. The Hegional Office. Ministry of Environment & Forest, Chandigarh.The Member
Secretary, Himachal Pradesh State Pollution Contro! Board, Phase-
111, Him Parivesh, New Shimla- 171 009,

7. El- Division, Ministry of Environment & Forests, New Delhi=110 003,
. Guard file

(Sanchita Jindal |
Director
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WMNM 110608

No.mcsmm-ndxw-tm Dutod the 2010
OFFICE MEMORANDUM

Sabject: Kutehr Hydro Electric Project (3x80=240 MW) in Himachal Pradesh by
M/s. JSW Energy Limited (JSWEL) at an estimated Completed cost of
US § 4.11 Million + Rs.1778.99 Crores including IDC & FC of Ra353.94
Crores & Ry.6.74 Croves respectively- Issue of Concurrence.

Mix JSW Epergy Limited (JSWEL) submitted Four (4) sets of the Detailed Project
Regor (DPR) of the geocraion scheme of Kuteh Hiro lecric Poject (1x30-240 MW)

inodeguate. M/s. JISWEL bad planned the scheme in such & way that tail water level of
Kmtﬁ?mmmﬁuMMdmmMFm.pw
carried out were not complete, as @ result of which the

The proposal for establishment of Kutehr Hydro Electric Project (3x80=240 MW) in
Chamba District of the State of Himachal Pradesh proposed by M/s JSWEL was considerod
in the 300% Meeting of CEA held on 10.08.2010 at Sewa Bhawan, RK. Purm, New Delhi-
110606 based on the Agenda note circulated vide CEA letter No.3/1067300" 72006-
PAC3060-85, dated 05.08 2010,

13

2 Inexercise of the powers vested with the Authority usder Section § of the Electricity

Act, 2003, the Centml Electricity Authority sccords Concurrence 1o the aforesaid scheme o
0 estimuted Completed cost of US $ 4,11 Million + Rs 1778,99 Crores including IDC & FC
of Re.353:% Crores & Re.6.74 Crores respectively with the following stipulations:-

(1) e cost of the scheme shall not exceed the above cost except on account off-

(a)  Variation in foreign exchange rate in respect off US §,

(M) Change in rstes of Indian taxes and dutes such as custom duty, excise
duty, sales tax, works tex & service tax and additional taxes and duties
levied, if any, subsequent 1o issuc of this OM.

) Mulmmmhdu*hu

(d) Vﬂmuwwm

pEE S
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“-
(if) mmwmumumpmumnn
Mummmm-mmumwmmmm
:::‘mds)ndhm.ﬂuhuﬂ.-Mhdmun(n).(b)&(c)vf

3. ‘mm«c«wmc«umwmuﬁnm«u Annex-,
L4 and IB. mm-yormmewm-m», Mis JSWEL
and considered by CEA uhﬂumd‘&:sﬁneudmia Annex- 11 & 111
respoctively.

4 MCWBMUMMJG-MW

i mmmmmuu.morm
Project Cost / Concurrence -

(a)  Nen-acquisition of land.
(®)  Noa-finalisation of power purchase sgreement.

Vi) M ISWEL MMM&!&MG&MNM&
smmmmmm* Amolhn._)m@’&'.

Rs 281 .51 mfwm‘dﬂhhﬂﬂthCATPbuof.wﬂmeo(
Ry 58 30 crores uﬂuhl&-@d'&obnﬂm'.

wii) MMMMMQIﬂo{MMWIMAm

bas
'mmdhmmu”mhmhmam of Power
mdmammmmmumammmu
uwudbyhmhlonlmmlﬂ. The policy also recommends




i) If any impact on wild Tife is observed, M/s JSWEL shall obtain clearance from Indian
Board of Wild Lile. R

%) As Schedule Tribe population is g alfected, clearance from Ministry of Social
Justice and Empowerment/ Tribal Affinirs shall be obtuined by M/s ISWEL.

xi)  MAJSWEL shall sbain from ) of Defence.

xi)  MAISWEL shall get amended Momes m of Agreement (MoA) signed on
1 March, 2008 10 reflect the present copacity as 240 MW of the project and submat i copy
of the same to CEA :
XU} M/s JSWEL shall MMM#&M«KW@M
in lender work packages of Hydro electric i sensitive amoas issued by Ministry of
Power vide No. 7/172002-DONHIC) [Vol. 11, duted 03.09.09 appended at Aunex- V1.

vl MsISWEL has forwarded a copy of DPR to Govt. of Punjab und BBMB s desired
by CWC whille conveying clearance from Interstate aspects. DIPR haa also been forwarded to
GoHP, who have confirmed that consumptive use fram projects on river Ravi is only in the
shage of evaporation which accounts for negligible lomses Amnex-¥11 )

xv)  MoWR vide letter dused 15" June, 2010 has cieared the DPR from Indus Water
Treaty angle mentioning therein that the project is located on the river Ravi und as per Indus
Wier Trenty, water of Ravi is avuilable for unrestrictod use by Indin.

xvi)  M/s ISWEL shall take sppropriate precautions 1o avert flooding of power house by
adopting messires listed ot Amnex-VT11

avil) Py ash and fly auh busedd products shall be used in the comstruction of various works
10 the extent possible in accordance with MoE&F narification dated 14.09.99 and it
amendment dated 27.08.2003, The construction material surveys shall include the required
investigations for use of Ny ash and fly ash based prodocts in various works, infrastnicture
facilities i, and their feasibility be ascertained by M/s JSWEL.

avill)y M/s JISWEL shall deploy medern tooly/software for construction monitoring of the
project by establishing 1T based monitoring systera and linking the same to CEA network.

xix)  Information in respect of tying up essentiul inputs/siattiory cleamnces, results of
MWW&IMI&MNMO@IMW.“"WM
time 1o time.

®x) Mi JSWEL shall submit the wpdated DPR incorporating all  the
changesmodifications agreed during the apprisal process 1o the State Govt, Appropriate
MMMCMMCMTWWW.

xxi) Concurrence is wbject 1o complisnce by M/s ISWEL of various policies/guidolins ctc.
tssued by Gove of India from time to time. !

wxil)  The broad technical aspects of the project proposal in the project report have been
srutinized in CEA in consultation with CWC, GSI and other concemed agencies, The
MyuMoulhumndehhmn‘
information/clarifications received as compliances 19 the observations on the assumiption that
m.mmmmw“mummwmwu
mmmnwmmmmumwu
nvestigations as presented in the report. i

5. The cost of the projoct clesred by the Authority is indicative. The tarlfY of the projoct
shall be regulated by the appropriste Flectricity Regulatory Commission. M/s. ISWEL

123




\'5“
_q..
6. meoflhemh'ninhmhmduic.m 2013
shiall be as follows:
Unit—1 : 58" month
Unit-2 : 59% momth
Unit—=3 : 60® momth

/ Mmm«mdumwmmoam
mmmumnm.cu

K Mmm«uwuhﬁu»um
Monitoring

9. Mmd&pﬁmhhhdw»’hﬂudmw
hMb&mﬁy.m-than

10, |.muuunw~ucuu-unumumumw

mdw&h%Mmeumaidmaka
obtnined by M/s JSWEL.

1L The Authority reserves the fo revoke this concurence, I the conditions
Whumw?nuwmnumam
Authority.

Fincle: Amnexes I 1A, IB, 11, 11, 1V, V.V, V1, Vil Vi & 1x

Secretary, MM“M.M“&'MMMMM.
New Defts 110119

: m,mﬁmavmmmmvm
MCOOMWMMM-IIM

Chairman, Central Eloctricity Regulatory Commission, Core-3, Floor,
cmvwmwmmwmm. icas

s, cmcmmmmmmm
New Delhi - 110606,

QCI-WWMWM,&-M&KM
New Delhi.
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—
Director, Power Grid Corporation of India Limited,

Chairman-cum-Managing
Saudamini, Plot No.2, Scctor 29, Gurgaon - 122001 (Haryann).

mwammuwmw
Shimla, Himachal Pradesh <171 002,

Adviser (Enengy), Planning Commission, Yojana Bhowan, New Deihi -~ 110001

Member (D&R), Central Water Commission, Sews Bhawnn, R. K. Pumm,
New Dethi - 110606,

uah-(wrm.cmwnwmmum New
Delli ~ 110606,

m("y&oIMIWIOIMMQWI
MJCMHIMMCMWMILM.
New Delhi - 110606,

lwm(mxmdm.msﬁmwm
New Dalhi-110119.

Chief Engincer (HPA/ SPEPA/ ucumuwam:mnmrm
LD&T), CEA, Sewa Bhawan, R K. Puram, New Dethi - 110606,

Chief Engineer (FAQ), CWC, Sewn Bhawan (), R.K. Pumm, New Delhi - 110606

irector (LHIM&EPE Division), Geological Survey of India, A-l1, Pushpa Bhawaa,
WM.N"DCIH—UM.
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(R, Crs.)
! Clvil works __ S s 105080 | T0s0 80 |
3. == EWM 4.1 19.14 367.51 IR6.65
3 Total 411 1914 lQ‘l&
4. |IDC = =3 3 3339 |
[5.__|¥e - . I S
1 Total Cast Al | 177899 | 179813 |

M:Mmdosuﬁdubmo(th 220 kV DIC line with twin
j.- 2 0N e

zebea conductor from Kenehr 1o Lahal.
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Annexure-1V

mma%m-

A)wmm

1. w;mamamk ingat | 1Mo 30.80 808

2 & preparoton of wooden fence mid8 | ONg 1036.02 pers | 421,61
vmmwwm&mm )
3 Cdmdhmmmmw&oblm 40 No /Rm | 32664
| of
4 &No % 3418
5 | Preporotion & of 200 emdia. & ) No 4 43525

4 %_m-&ﬂ_

¥1.56

Cﬂpdmww‘wmw ozQr

-

W&WGWWMMWMMT 540 R,
mummmwmm 180 Rmt,

-

10 | Preparation of Uive hedge Fencing (Two Rows) 120 Rm?
] s
3 440
4
¢ | Comloge of plonts in P.8ags fom rursery site over on 1100 No
i n 1100
] m-;gmmwwamucmn 500 sivipn
¥ 1 ConolB Wee/U.natl
1 [Gialar

[ OcSoy
B) Nursery Cost of Plants 1100 3.80/plant 4180.00
1" Yoar Maintenance 3600.00
2% Yeor Maintenonce 2500.00
¥4 Yoar Maintenance 1400.00
Tolal Maintenance 7500.00
Tolal (A+ 8+ C) 46760.00
mmmmm-um,euum)
I.e. Rs. 46780 ~ 4900 Rs. 10470
MWM&M.) Rs. 57250/




Energy Plantation cost/Ha of plantation (No Maintenance)

A) Plontation including Fencing:
1 3 Survey & demarcation of plontation & area l/C IHa 80.80
L of
2 Ha 1Ha 81.78 18178
3 Cutfing & tion of wooden fence posts? 60 No 1006.02 per%, | &21.4)
m&!hlwmwucm&
4 Cmdmmummm&a-'b 60 No 272.20 16,4
10em 2
5 Charing & coal tarring of the ends of the fence | 40No 223.60/% 13414
pOsts
[} Preparafion & digging of holes 20-30 cm dia. & 40 No 725.41/% 43525
7 Fuing of wooden posts I/C strutfing &ONo _ | | 343.68
8 Cmbpod!.mmmmhlmmm LIZ.GN | &5.40/Qf/Cm | 15304
9. Strefching & fixing of barbed wire with U- siappie | 900 Rmi, | 380 342000
in 5 strand
10. Interfacing of thomy bushes with borbed wire 180 Rmt. | 3.30 59400
" Praporation of Live hedge l;emnwo Rows) 180 Rmt | 10.60/Rmit 381400
12| Digging of pits|30x30x30) cm 1
13 Carrlage ot plants in P.8ags from nursery site over | 5000 No 174.46/%/Km | 1744600
of
14__| Ponting of plonts roised in . Bogs No | 174.58/% :
13 | Filing of pits(30:A3030) cm 763300 |
1 Cost of 8. Wire/U- noll 1L17.Q1 | 7000 8190.00 |
4 Total VIQT,&
1 Or Say 7110000 |
Total (A + 1
mmmum-.&m 81910 | 0.25 20,478.00
L1
Rs. 1,10.600.00




b

Per Hoctare Cost of Endichment Plantation
nwwmwmmwwmm
maintenonce):

SNo | Description Unit Rate Cosl(Rs) |
1. Digging of pits{45x45x45] cm 800No | 783.53/% 4108.24
2 Filing of pitsj45x45x45) cm BONc | 21877/% 1750.16
3 | Comioge of plon in P Bags from nuniery ste over | BOONo 174 46/%/%m | 4187.04
an averoge dstance of 3Em uphil
i Panting of plonts raised in P, Bogs(Tall plants) 800 174.58/% 1396.64
5 Thorny brushwood guard protechion around 800 7.00 5600.00
Inavidual plont
Total 19042.08
Or Say 19000.00
8. ],Cddmm 800 3.80 3040.00
Total (A + B) 22040.00
Add 25% enhoncement for iribal area (excluding cost of 22040 028 5510.00
materlal)
Grand Total 27550.00
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AN ELABORATE NOTE ON BIO-ENGINEERING MEASURES
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Annexure-VIll
BIOENGINEERING MEASURES
CONCEPT, APPROACH AND PRACTICABLE TECHNIQUES OF BIOENGINEERING
1 Concept of Bioengineering

Wood ond living plants were the only materials for hill and slope stobilizafion
waorks for hundreds of years. These days some of the old lechniques hove
been modified and applied, which mainly use live material such as willow
branches. willow cuttings, ond rooled deciduous trees. The duration for
implementing vegefation for siope siobiizofion works depend on the
lechnique of sol bloengineering measure and the type of the piant that has
been used. The fechniques used in soll bioengineering are tradifional ond
have been used snce very long time ogo.,

Bioengineering i a sustainable approach where the combination of live and
deod plants and plont parfs are used os bullding materials for erosion
reduction and upland slope prevention. This & based on engineering
concepl. The combination ol vegelative engineering systems and civil
engineering systerms normally offers the mos! complete nolural and cost
eftective solution 1o the variety of instabllity problems affecting o site

The overall objective i lo provide betler iving conditions 10 the popuialion by
the provision of environment sound and improved sustainable mountoin
sysiem so as o make o ropid economic growth in tune with economic
growth of the country. Specifically bicangineering & adapted with o view fo

] axamine soll bioengineering needs of project,

i) monitor existing slope stabilization works.

i study plant species compositions and plant species which con be used
for future soil bicengineering purpose.

) survey a plan of soll bloengineering ac

v) test plan! species in combinafion with differen! soil-bioengineering
techniques for its suitabiity in winter planiations.

vi) stioblize the unstoble siopes thvough o suitable application of
vegetation in diferent sol-bloengineering methods, either alone or in

vii) use indigenous moterials, low copital costs compared to civil

Siope bloengineering b folally labour based approach providing benefits to
the local peopie. It focuses on minimidng the damage to the natural
enviionment as well as reducing the lulure maintenance costs. Mojor portion
of the cost of the hill stablizofion goes foward the payment of wages 1o the
local labouwr. Hydro Project constuction approach incorporates social,
envionmental and technical ksues. The people's parficipation s most
essential for the success of siope conservalion works. The wse of local
materiols motivates local people’s parficipation. Soll bioengineering is an
importan! and an inlegral part of censtruction, which s envikonment sound

material fo reduce shallowseated instabiiity and erosion on slopes.

¢




2 Bloengineering Approach

Experiences have proven that withou! odequate planning hils ore not
sustainable. Evidences have also shown that in the past some hill siopes of the
Himalayon region needed rehabilifation because of no maintenance o very
poor maintenance. The conventional method of hydro power project
comstruction ore generally being followed ond ore increasingly being
questioned due 1o the use of kirge scale engineering struciures with high
investments,

3 Practicable Ways for Technique Adoption and Construction of Nurseries

mﬁummodsombomdbummiwdlwodm
ogoirst erosion and reduces the instance of shallow fallures. However, the
establishment process may toke some time. Vegetafion is more dynomic than
inert and fokes some time 1o reach thek maximum strength. They fend o
become stronger over fime. The opplicafion of sol bicengineering in
combination with civil engineering structures would be most appropdate.

Dry stone wolls or gablon relaining siructures are buill in the valey side
of the road to protect the fill volume fo reduce mass wasfing and erosion
process, Etosion control plantings are camed out on bare Ml surdface. Every
attempt s made o maintain mass balance of hill siopes (cut and fif). The
incorporation of soll bioengineering is a vital and integral port of rood
comstruchon,

cmwmmmwmmmcm.vm
methods are avalable for hill sde siope sfobilzation.

Jute and Wire Malting

The methads for seeding are dry-seading ond hydro-seeding. The seed will be
prohchdﬁhstuwhoonﬂnﬁonwhbﬂmmamﬁmdmwm
on exposed areas. The stabilization can be increased through fransplanting
smwmmmmmm.mmu
a tested method In many areas where soil & loose and difficult to hoid as
m.Amwmmmbmmmhmmm
area. This matfing wil be spreod In between the check wals ond
ummmumwwwmammmmm
w,vm%m.hmmﬂumwhmmm
after some Time this will biodegrade with the fime







mmmmmsiommwm'mdwmm.m
appicotions with rooted plonts are known os layer, The uprooted
plmtin'omaomnhbvu.Acommmnolbomuomagomm

layer.

Dewoteﬂngmdstobilmtionotwﬁﬂopesconbemhmhmemof
ddnowﬂooelmthelmchescommamumcmsdwlomm

are fied logether with wire,

muommwondlmmnlddedopembﬂmﬁonmemmbnum
Mhmmmmmdmod.smwm“hm
plmlodpdawah.lvadopeqts.lvobmmooabwds.vewmwnpm

3.1 Brush Layer Techniques

Mlayucomkho‘plocinomuw\dlcummudhvndwcw
ercavoladh'oﬂope&hbondmcmwkom?toB"w&de.m
mabddssﬂoddboll?lo?hchoshmret.nklongenouohwloochm
bodtd"\ew\d\.nwsmumdmmﬂmnohhbcﬂamm.




Brush layer consfruction plocing live branch cuttings in dopes

The cuttings are ploced into slopes and orented perpendicular 10 slopes. This
i 0 more effective for eanh reinforcement and mass stobility of siope. 1! is olso
recommended on siopes up 1o 21 in steepness. it serves as tenslie inclusions
or reinforcing units, It assists in refarding runolf and reducing surfoce erosion,

The construction breaks up the slope length into seres of shorter slopes
separated by rows of brush layer. It ako reinforces the soll with un rooted
branch stems and reinforces the soll as rools develop, adding significant
resistonce 10 siding or shear resistance.

Whereas on dryer sites it helps infilfrafion on dry sites and drying excessively
wetl sites. I also odjusts the sites micro-cimate, thus oiding seed germination
and naturol regeneration. The technique also octs as hordzoniol drains by
redirecting and mitigating odverse slope seepage.

The construction b starfed at the loe of slope. Benches are excovaled
horizontally, on the contouwr, or slightly down the slope. if needed to gid the
drainoge. The surfoce of the bench siope should be construcied in such o
manner that the oulside adge & higher than the inside part, The fve branch
culiings plaoced on the bench.

Branch growing fips {shoo! bud) should be aligned fowards the outside of the
bench, The backfil s ploced on top of the tranches and compocted 1o
eliminate oir spoces. The brush fips should extend sightly beyond the fill 1o
fiter sediment, Eoch lower bench & bockfiled with sod obfained from
excavaling the bench above.

3.2 Drainage fascines

Fascines are used for a varlety of dope stabilizotion purposes. Fascines siow
runoff, catch debris and reinforce the siope due 1o roofing. Drainoge fascines
in particudar stobilize and drain slopes and are built into rills or small gullies,
Immecdiately affer establshment they have o draining effect because the
waler & channeled through the stroigh! bronches, With shoot and ool
development they form o strong line of vegeiation, Additionally they ochieve
walerremoval due 1o franspration of plants,



- e Tobmtet

Draining fascines ore jong bundies of live branches or stems appeoximately 20
10 40 cm in diometer, The bronches are piaced with the butf ends pointing of
the same direction into exisfing rils or dug frenches following the contour or
desired angle precisely.

The bundles are tled logether with 1.5 to 2,0 mm wire every | m and fixed into
the ground every meter by wooden pegs or fve stacks with a minimum length
of about 80-100 cm. For the lower third of the lascine green branches of non-
sprouting plants o gravel con be used, Alter plocemen! the fascines are
covered with o thin soil layer of about 3 10 4 cm. All branches should ba in
contact with soil to enable rooting and shoo! development,

33 Palisades

Vegetaled palisode corshructions are anclen! techniques. which were
akeody used by the fist people in Central Europe. At the beginning of the
20" century vegetated palsade constructions weee stil common in Bohemia,
Moravia and Slovakia,

Palsades are used for peotechion of small but deeper, namow gullies and
shalow Vahoped . Immediately affer construction they provide
mechanical profection by colching debrls, armowing and reinforcing guily
fioors. These effects are increasing offer shoo! development of cuttings. As a
rasult of plant franspration, they achieve water-removal from soll.




Palsodes
Huge live poles are driven or dug hall of their length, vertically inlo the
ground. 5 to 20 live poles per running meter with ot least 5 cm in diameter
should be used. On thek top they are fixed by wire on one o two cross
beams, which have been anchored into the sides of the gully. The distance

Rootled plants from the nursery (usually rosed as polypot seedlings) ome
planted In offset rows of In other specific patlemn on the slope. One plant per
¥ shoukd be enough. Main considerations are the costs of establishment and
the period In which a dense planfation & required. The plants are put info a

For grass planting, grass siips. cuttings, or clumps grown from seed are plonted
in lines or of random on the siope. Grass plantations protect the siope, due o
roofing and by providing o surface cover. They reduce the speed of runoff,
caich debris and armour the siope,

1cg



b =

By using a planfing bar holes just big enough for the rools are mode. The grass
sfips or cutlings are pioced info it, the soll filled arcund It and firmed gently
Grass planting is started from the top of the siope working downwards

Ditferent patiems of grass fnes can be used as given below

Contour/horizontal lines: They reduce spesad of runoll and catch debeds
thereby armouring the siope

Rowrn-siope/vartical Ines: Amour, reinforce and drain the siope. Used
lor domp sites and poordy drained maoterials where an Intensified
infilfration can lead 1o Iquelaction of the woif

Diagonal lines: Main functions are amouring and reinforcing. Secondary
they colch debrs and drain the siope. Best compromise of horizoniol
and vertical planting

Random planting: it 5 often used in combination with jute netling on
very steep harsh siopes where complete surfoce protection s needed

Thes localy avallable arass species can be ysed for erasion control PuUrpose
and are useful for thatch, foddet, pasture and medicines
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SOIL EROSION
Definitions

nnbndsdbyudndondwo'uorqavltoﬂmﬂaeepbu\ownasmm
cmaemmmomdmm-mmcmmo
pocomachnow.mmmeprocosdwlfamoﬁon?lmbemﬂdd.mncmdu
wm.ncmmsmammmdudmmw
chungeshtheno'ueonddensﬂyo!na'hometaﬁonbvhummam.me
ptooeshhvatﬂvhamfuosmeodstoﬂ\emmvddmbpsololmm
Mmmmmmmmrmmmuamh.tm.
Mcomwdwfhoccduu?odarosion.

Type of Erosion

memdooencmcmammombleloroccdaondmaewmm
wo?m.stncewindlsnonespombbforommaodonhwispmamelond.
Wanxiﬂyca\cemedmhmebﬂu.Bosbnbymmshyamﬂc
xm.mma\dmmmasolwvebdfydﬂowmm
&wmaﬁbeahgonmuoﬁonpm.mefolomnocmmmmmoq\mdz

Sheet Eroslon
Thisq;plodtomcmavdofcmoreormsuifomlovetolnnocesol.mo
conto\:otihelondwooeremdrsmmdm”mow
aﬂechsounnoﬁoedunﬂmos'olﬂntopmlhuvebnnm.
nwocﬁveoncuﬁvoiedla\dsbulkunh\poﬂm'lnforemwm
mkmpmotedorgovicmﬂacovusmheso&

Ril Erosion (fingerting or incipient gullying)
wmmrmammhwwm.nmmsm

mmmmmmwmm. In forest areas, this type of
msmdymnmnwexkocﬂonpansandhﬂmbnmlam.
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Gully Erosion

This refers to the formation of large chonnets or gullies. This develops In situation
where concentrated run oft attains sufficient volume and velocity 1o cut deep
into the soil body, Gulies have their origin in rills, side roads, tricls, cattie treads of
natural depressions, Gullying commonly proceeds by waterfall etasion ot its
head. if the material is easlly eroded, the gullies tend 1o be deep ond narow bul
if the subsiratum s hard, the gullies are shallow with sides gently sloping. As a nile.
gsﬂescawwotermmmknmedamyaﬂenmum,

Stablilization of Land Slips

Relatively waak geological structure of the ferain and its disturbance through
rood and other ondand construction programme disturb the strota and many o
fime results In landsips. Left unattended some of these get naturally stablized
wheteas others aggravate to such an extent that special efforts are needed fo
stabiize these. Landslides een in the catchment area can be stabiized with

englineedng and vegelative measures.

Stablitzation of Stream Banks

The stretch of streoms causing bank erosion has been identified. In the identified
sitetch It is necessary to provide crate wire structure on both banks 1o save the
banks and simultaneously provide spurs o as fo Irain the flow of waler in o
specified course. Forty structures are estimated to be needed along fhe banks
and also spurs. There may be need for some odd bank protection structure of Q
spur here and there. which can also be adjusted within these funds.

Gullied Area

mtofdydegrodedlond.gdﬁesccnmokeup!aolmgepmo!theam. The
objective of reciaiming these guliies & fo preven! furfher erosion and utilize the
lond ogain for protective ond productive use. Effective closures and
afforestation wil promote vegetal growth and retard further growth of gullies,
However, 10 Increase sedimentation 1o fill up the gulley gradually, check dams
may have o been constructed where even seasonal water flow s still expected.
Typical measures for reciamation of small gufiies include brushwood plugs ond
loose stones. Their function is to reduce the velocity of the fiood and ‘comb ou!’
the sediments so that gulley & grodually sited up.

Brushwood plugs

Al first frenches which shouid follow the contour is dug 40 to 60 cm deep across
the gulley bed ond the banks. As seen from above. the layer will be more or less
V-shaped. The brushwood which must be of sprouting species i placed upright
and fightty together on the downstream side of the french. Afterwards the trench
is refiled ond fomped.

Loose sione plugs

smoller gullies of less thon one meter in depth con often be stablized Dy
plugging them with loose stones, which may be simply heaped in the gully. It can
be in combination with bushy brushwood which may not even be sprouting
species.
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Lagommdnalashuveﬁobewodbprevemwmmd
widening. This is done mainly by various types of check dams.

nnmposedchockdanktommeqodenfmdmhevebcﬁvof
hM.MMkdmﬂwwdukomdudedsddvﬁomomtoo
mpdntmmncw*\gaodonmmmnuoma\dbmmom
mwmmmn\emotwwmma.cmck
dams stil serve ther purpose even when they are compielely silted up by
roduchgmmmkudommlnohlawﬁupmmmoﬁned
in case of check doms fo be constructed in nallos. They should be constructed in
pbcaswhaahobedbno«owondmobalsmﬁm.mamuwmna
just below gulley/nalia junctions must be avoided.

In an ideal case, check doms should be spaced in such a way that the botfom
of the upper check dom s in level with the fop of the next lower one. In steep
area as in the Himolkayan region, this s difficult fo ochieve becouse oo many
chack dams will be required. If the section between two successive check doms
connot be made level, the gradient should of least not exceed 5 percent for

height, dry stone or brushwood dams should be low.

Check dams must be well anchored in the ground and parficularly in the banks
topwvontmder-scom«\dscommmanmmondmebanmo
flow is directed through a water spill or notch in the center of fhe dom. Below the
dam where the water hits the bed, o protective apron must be constructed. For
oddifionat strength the check dam is fed up to the notch with soit on the

upstream side.
Types of check dams are distinguished occording to the materal used.

Dry Masonry Check Dam

Mmgmmdycommwdhwpamamwosformm
mm.nmmmmmumm:mwmmw

and pebbles,

Dopondnquponﬂnsluoﬁhedandepthdfomdoﬂommoyvayfvomaocm
to 60cm. Foundation should be dug across the nalio width extending well info
the banks. The soll s piled up-stream to be used later for the refill. The lorgest
stones are ploced in the bottom layers. Lorger check dams with steps in front are
sw.sohmdmuwmmbyﬂofsiumunopoflStoZOcmls
left on the downstream side, so tha! widih is reduced from base to top, The
momstwmmsmcmmmtom.apm.rwom
wails with appropriate foundation ore often constructed at the upper side o
force the flow info the water spill or notch and prevent it from damoging the
banks. The wing wals should form an angle of about 30° with the banks,

%3




in the center of the “crown” a noich of concave shape Is to be provided which
must be wide enough to cope with the peck run-off. Generally a length of holf
the span of the dam and depth of 20 fo 30 cm are considered appropriate,

Below the dam an apron has 1o be constructed with stones. On the up-stream
side the dom has to get an earth fil for greater strength, Finally, the stucture s
supplemented by plonting seedliings and cuttings of suitable species along the
banks on the upsiream side. Alnus & willows form good species for this purpose.
Such check dams are provided in areas closed for afforestation.

In nalias strewn with boulders, with or without same water flow, check dams may
be constructed of gabions, masonry with mortar or concrete. Each situation will
have to be looked into for the type of dam that needs fo be construcied.
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Annexure-X
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Block %eal | Nome of Nallah /| Stone Masonary Check Dom
Rivulet
Rate (Rs. /| Amount

T
120000 | 672 |
120000 | 768
1200.00 72
i 72
120000 | 528
1200.00 72
V200,00 9%
1200,00 84
120000 %
120000 | 2.4

120000 | 96 |
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40 Andrul 0 &
41 Dhar Sood 7 0
42 iur &0 12
43 Raan Dhor 18 5
44 Charda 43 8
45 Gawod L)) 19
4 Phat M 0
47 K.ob Ghodi 146 23
48 Guwala 50 19
Sub-Tolal DPF (B) 1722 237
Grand Tolal (A+8) 1931 237
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Annexure-Xil
Cost Esfimate for Forest Fire Lines
SiNo. | Beat Nome ol R /DFF | Area. ha. “'z‘:m""
Dect Deosar R 1.75
{pnar oer 250
lsod P 3.25
Sangato DPF 450
Andariograon 3.25
Sutkor REC-18.0 450
|Kuther DPF (C4. 0 & W) 575
oo ot 450
Of Naka DPF 375
Tiyar DPF upper & lowes 275
T 36.50
muuumoutnml 5475
Say (Rs. Lac 55.00
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ANNEXURE-XIII:
OF BUILDINGS
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Annexure-XIl

Cost Estimate for Construction and Repair of Bulldings

G-udfddthl)l

81 No. Name of Bulldings Nome of Beal | Amount (Rs.
A. Construction of New Bulldings o
i huot 6.00
? rackng Hut of Kalah ar 50.00
Stb-?dd(k)l 56.00
8. Repair of Buildings
| IFRHW ar 1400
2 Forest Guord Hut ar 250
3 Forest Guord Hut (02 Nos. | 5.00
a Range Store of Holi 2.10
5 . Q. Residence of Holl 280
¢  [|Peon Residence al Hol 1.90
7 Out house af Hol 1.80
8 Seed Store af Hol 120
9 Forest Guord Hut 270
Scb-!dd(l)l 3400
70.00

163







Cost Esfimale for Bridal & Inspection Paths

l SLNo. | Beat [ Nomeof8/iFath | Length | Unit Rote/Km | Cost (Rs)
A. Bridal Path
fo Tala
1 |Deol 450 382500
1o Aigram via
2 [Sutker Crarmil 800 480000
A5000
Dhar 3.5 297500
1o lamu via
8.50 722500
[Kienala 1o Kulher 4.5 382500
Sub-Total (A)|  29.00 2465000.00
Poth
] 650 975000
6.5 975000
350 525000
2 |sutkar 8.00 1200000
6.5 150000 975000
3 350 525000
Kalah 1o Dravihon 8.00 1 200000
1&76‘5»
ki Noyagram |Thanether 6.50 75000
|Garoh 1o Nok 4.50 675000
|Chuned 1o Nol 375 562500
Sub-Tolal (8)] 57.25 8587500
Grand Tolal (A) + (8)| 11052500.00
Say (Rs. Locs)|  110.50

(s’
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Annexure-XIV (Contd...)

Cost Esfimate for Construction and §/R of Foot Bridges

[ SiNo. | Weal | Womeof idges | Codl (s inLac)
[A New Construction of bridges
T [ivon Kalah Hala 15,00
2 iLnomnuo 1500
3 [somer [fuiong Wowa 15.00
K Fuudamd 30.00
ctapant
Subtoioln)] 7500
of
;v onarana gor 500
7 Ien ol 500
Sub-Tolol 10.00
Grand Tolol (A + 8500
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ANNEXURE-XVI:
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From: -
To: - Genera! Manager.
ISW Enengy Limited
Kuther Fydro Elcetric Project
Distt, Chamba.
= Dated Chambs, the! 30‘7»"‘””? /
Subject: - Kuther HEP (260MW)« lssue of No Objection Certificate
S, |
Kindly refer 10 your office Letter No.-Nil- Dated 25-03-2000
on the subjoct cited above.
Necessary certificate in respect of Wild Life Division Chamba is
enclowsd berewith plesse.
Enel. - As shove. \”
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It is certified that no

falls within the 10 Kms of boundasies of Tu
‘Wild Lifis Division, Chambe.
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