"")13‘\‘1")’1“'\"“!6’\‘960”00000&"ﬂ-“)»‘!'\@-ﬂ’!ﬂ’!‘l‘i«’\ﬂ

' ; T Dt 'E [ Qevited)
* N /)T{) M 1 Z\J JJ é_ y =

—

CHANJU-I HYDRO ELECTRIC PROJECT (36 MW)
DISTRICT CHAMBA, HIMACHAL PRADESH

Bharary NallahChanju Nallah

Chanju-| HEP Diversion Site

CATCHMENT AREA TREATMENT PLAN

INDO ARYA CENTRAL TRANSPORT LIMITED
C-15, Lane-l, Sector-l, New Shimla, Shimla-171009

Revised December, 2010



Indo Arya Central Transport Ltd. record their sincere appreciation and
gratitude towards varous functionaries of HP Gowvt. as also public
representatives for their blessings, cooperation and guidance in developing this
CAT Plan for Chanju-l HEP (36 MW) in Chamba Forest Division Chamba.

Amongst the Govt. we would especially record our gratitude fo ‘ble Chief
Minister Shri Prem Kumar Dhumal for their blessing and guidance. We are

association and support fo the company officials and company’s consultants
Foundation for Revitalisation of Local Heaith Traditions (FRLHT), Bangalore in
the preparation of this report.



_I

Description Page No.
Salient Features *4;; i
Abstract of Cost of Total Works 2
Introduction = b 310
Catchment Area Treatment Plan 1i-14
Afforestration G i 1530
Conservation and Development of Medicinal Plant 3133
Pasture Development i 3441
Soil Erosion 42-54
Bio-Engineering Measures 55-62
Forest Protection 63-69
‘Operational Support 70
Energy Saving Devices 71-72
Eco-Force / Eco Battalion 73-74
Joint Forest Management 75-83
Forestry Research 84
Development of Chanju Valley as Eco-Tourism 8580
Eco-Services 90-105
Improvement & Development of Wildlife & Wildlife R
Habitats
Monitoring and Evaluation 112
Toposheet Showing Catchment Area (Annexure-1)
Catchment Area Showing Tree & Snow Line (Annexure-11)
Year Wise Breakup of CAT Plan Activities (Annexure-111)




'."'R l ist | m
W&mcmm
‘Bio-Engineering Works
Farest Protection/Repair of Boundary Pillars
Forest Protection Measures
Energy Saving Devices
Joint Forest Management & Micro Planning
Eco-Tourism




W Description Remarks

1 | Project Name Chanju-1 Hydro Electric Project

2 | Location ‘l'dg_ Churah , District Chamba

3 | Installed Capacity I6MW 5

4 | River/Stream Chanju Nallah  which fall/ in Suil River
ultimately joining Ravi River

5 | Catchment Area up to | 307 Sq. Km. (Annexure-I)

iversion Site
6 /Snow fed Area 67 Sq. Km,
7 *| Catchment  area f| 263 Sq. Km.
upstream ¥ Chanju-I1
Project

8 | Project Components | A Diversion Structure in the form of gated
barrage with Full Reservoir Level (FRL) at EL
1440.0 m about 100 m d/s of confluence of
Bhararu Nallah with Chanju Nallah, diverts the
water through 2 Nos. 8.0 x 4.5 x 80.0 m
desilting tanks, 537650 m of Head Race
Tunnel, and 140.40 m of Penstock to generate
electricity in a Surface Power House with
Normal Tail Water Level (NTWL) at El
1193.43 m about 175 m w/s of Bhaled weir on
Chanju stream.

9 | Total Cost of Project | Rs. 295.09 Crores

10 Proposed cost of CAT | Rs. 7.38 Crores (Annexure-11)

Plan works




DOF COST O

ECONOMIC CLEARANCE ACCORDED)

'OTAL WORK

(AS PER TECHNO
Sl o (n Crores

i) | Civil Works 158221
ii) | Transmission Works 4.68
iii) | Electro Mechanical 61.74
iv) | Escalation 2838
V) | Interest During Construction 34.62
vi) | Financial Charges 3.10
vil) | LADA 436

Total 295.09




INTRODUCTION

The State of Himachal Pradesh is blessed with vast hydro potential, but the
Northemn Region as a whole is under severe power shortage and the situation
in the region is likely to deteriorate further during the 11™ and 12" Plan
periods unless additional schemes are taken up immediately and implemented
to derive timely benefits. The Govt. of Himachal Pradesh is aware of the need
for accelerated development of its resources and the responsibility it shares in
meeting the power needs of the region. In this context the Himachal Pradesh
State Electricity Board has a significant role to play in mitigating power
shortage in the Northern Region because of easy accessibility of potential
sites in the state besides being located close to the load centres. Accordingly,
various major and medium hydro electric projects have been identified by the
State Govt/Himachal Pradesh State Electricity Board for implementation to
yield benefits during 11" & 12" Five Year Plan Periods,

The Ravi is one of the major rivers of the Indus basin draining this region,
originating in the Dhauladhar ranges of the Himalayas at elevation of $800 m
above Mean Sea Level (msl). The river is formed by four major tributaries in
the head reaches namely Kalihan, Budhil, Tundah and Siul. A master plan for
harnessing the hydro power potential of the river Ravi within its territory has
been drawn by Himachal Pradesh and schemes with total installed capacity of
2398 MW have been identified. Today, hydro-electric energy has become an
essential requirement for our society and is quite important for socio-
economic development, not of the region but of the country. Out of this
potential, about 44% has so far been exploited in the form of Holi HEP (3
MW), Chamera Stage-11 (300 MW), Bhuri Singh Power House at Chamba
(450 KW), Sal Stage-1l (2 MW), Baira Suil HEP (198 MW) and Chamera
Stage-1 (540 MW). Construction works of Hibra (231 MW) renamed as
Chamera Stage-IIl have also been taken up by Govt. of Indis through
“NHPC™.

Perspective Plan for Power Development in Ravi Basin

The following schemes have been identified in Himachal Pradesh for power
development in Ravi basin under perspective plan,




S.No. Name of Schemes River/ Installed
Tributary Capacity
(MW)
l.  Bara-Bhangal Ravi 200.0
2. Bajoli-Holi Ravi 180.0
3. Holi Holi nallah 3.0
4. Kutehr Ravi 260.0
5. Kugti Budhil natlah 45.0
6.  Harsar Budhil nallah 60.0
7. Bharmour Budhil nallah 45.0
8. Budhil Budhil nallah 70.0
9. Hibra/Chamera-111 Ravi 2310
10. Chamera Stage-11 Ravi 300.0
. Chamba Ravi 126.0
12, Sal Stage-l Sal nallah 6.5
13. Bhuri Singh P/ House  Sal nallah 0.45
14.  Sal Stage-J1 Sal nallah 2.0
IS.  Devi Kothi-I Kanjtu &Cheni Nallah 7.5
16.  Devi Kothi-I Balsio nallah 13.5
7. Sai-Kothi Baira nallah 17.0
I18.  Baira Bihali Baira 15.0
19.  Chanju Stage-I Chanju nallsh 36.0
20.  Chanju Stage-11 Chanju 17.0
21, Suil Suil nallah 13.0
22, Baira Siul Baira & Siul nallahs 198.0
23, Chamera Stage-] Ravi 540.0
24, Gharola Gharola nallah 0.05
25.  Channi Sundrali/Thaneter N. 18.0
Total 2398.0 MW
Today govemment is private participation which could bridge
the gap between dmﬁem of power,



Project Proposal

Chanju (Stage-1) has been contemplated as a run- of- the river scheme on
Chanju nallah, a tributary of Baira nallah and Sub-tributary of the river Ravi.
It envisages utilization of water of Chanju nallah through a maximum gross
head of 244.15 m for generation of 36 MW of power in a surface Power
House located approximately 175 m upstream of Bhaled weir of Baira Suil
HEP. The project comprises of a diversion weir across Chanju nallah at
about 100 m downstream of the confluence of Chanju and Bhararu nallahs,
twin intakes, twin feeder/connecting tunnels, twin desilting basins
approximately 80 m long, a headrace tunnel approximately 5186 m concrete
lined 190 m steel lined, a 140.4 m long surface penstock of 2.3 m diameter
trifurcating near the powerhouse into 1.2 m diameter branch penstocks to feed
three vertical axis Francis turbine generating units of 12 MW each to generate
36 MW of power in a power house utilizing a design head of 236.67 m and a
design discharge of 16.85 m3 /s, A 422 m long construction adit, which acts
as a surge gallery has been provided at Naredh nallah crossing. Tail water is
proposed to be discharged into Chanju nallah through a box channel. A 132
kV surface Switchyard is proposed on the upside of the power house.

The project will be able to generate 157.85 Gwh of energy at the Power
House bus bars in 90% dependable year at 95% machine availability. The
power generated is proposed 1o be injected in to 132/33 KV proposed Sub-
Station at Kurthala which shall be further connected with existing Sub-Station
at Bathri through 132 KV D/C line.

Chanju (Stage-I) Hydro-clectric project, located in the Northern Power
Region, has thus been conceived for harnessing the power potential of Chanju
nallah, a tributary of Baira nallah and sub tributary of river Ravi by using
head available between about 100 m downstream of the confluence of Chanju
and Bhararu nallahs and about 175 m upstream of Bhaled weir of Baira Suil
HEP, which is under operation with NHPC, An underground desilting tank to
exclude all silt particles down to 0.20 mm and above has been proposed. This
project will have only power benefits, as the scope for irrigation is negligible
in these reaches.



Location

The Chanju stage - I hydroelectric project sites are located on the Chanju
nallah a sub-tributary of Suil nallah which is further a tributary of the Ravi
between the longitudes 76°-14 *-52" to 76%12'-06 East and latitudes 32°-44'
14" 10 32°-45'43" North in the Chamba District of Himachal Pradesh.
Topography and Catchment

Topography

Lying mostly astride the main Himalayas and touching the Shivaliks on the
southem fringe, the catchment area of the river Ravi is rugged and covered
with the spurs of the high ranges. The Dhauladhar range separating the basin
of river Beas from that of the river Ravi, the Pangi or Pir Panjal range
dividing the water shed between the river Ravi and the river Chenab and
Zaskar range bifurcating the basins of Chenab and Indus are three well
defined snowy ranges, constituting the main topographical features of the
area.

The Dhauladhar range running in North-West direction forms the boundary
between Mandi and Kullu Districts, at the point where it gives off Bara-
Bangahal branch to join the mid Himalayas. It makes a sudden bend westward
and for the first time touches the boundaries of District Chamba, on the
southern border. From this point, it continues for about 50 kms. forming the
boundary between District Kangra and District Chamba.

The Zaskar range is the most direct continuation of the main Himalayan axis.
It runs in North-West direction, dividing Ladakh from Lahaul-Spiti and then
touches District Chamba, for a short distance along its northern border,
separating Chamba and Lahaul-Spiti from Zaskar.

The Pir Panjal range known as the Pangi range within District Chamba after
separating District Kullu from District Lahaul-Spiti, enters District Chamba
on the western border of the Bara-Bangahal and traverses the district from
South-East to North-West for more than 100 km. On the North-Western
border, where the Pangi range leaves the territory, it gives off a branch to the
South-West called the Daganidhar which forms the boundary between
Chamba and Bhadrawah of Jammu and Kashmir. At its western extremity,



this branch is connected by a short ridge, in which are the Padri and the
Chatardhar passes. Topographically, the Dagnidhar and the Chatardhar are
different sections of one continuous offshoot, forming with the Pangi Range,
the water shed between the Ravi and the Chander-Bhaga (Chenab).

River Ravi and Its Tributaries

River Ravi originates from Bara-Bangahal at an elevation of 4229 m above
mean sea level, approximately 150 km North-East of historical Chamba town.
It flows in steep gradient with series of loops and bends. In between, main
tributaries like Kalihan, Budhil, Tundah, and Suil & Sewa contribute lot of
run-off to the Ravi. Bara-Bangahal comprises of snow covered slopes at
heights ranging from 3050 m to 5800 m, above mean sea level. The total
length of the course of the river Ravi is about 720 Kms.

The basin represents some remarkable physical features, The river flows in a
North-West direction for most of its course, rises in Bairs-Balsio and
continues through Traila and Chanota to Ulans, where it is joined by two of
its major tributaries in the head reaches viz. Budhil and Tundah. Beyond this,
upto Chhatrari, river flows through & namow gorge whereafter it opens out.
After passing through Churi, Bagga, Mehla, Chamba and Udaipur, the river
approaches Rajnagar, and then flows in narrow gorge to Sherpur. The Suil
river, its largest tributary, joins the river Ravi upstream of Chamera Stage-|
dam site. The Sewa river flowing from the north joins the river Ravi near
Khairi. It then bends to the South-West and striking the terminal spurs of the
Dhauladhar range, separates Chamba from Jammu and Kashmir and finally
leaves the territory of Himachal Pradesh up stream of Ranjit Sagar Dam

(Punjab).

Budhil nallah has its origin on the slopes of the mid Himalays near Kugti
pass. At Harsar, it receives on its left bank the small stream from sacred lake
of Mani-Mahesh, situated beneath the peak called the Mani-Mahesh, Kailash
at an El 3952 m. It passes village Bharmour downstream and soon afterwards
meets the Ravi near village Kharamukh,

Tundah nallah rises at Kalichtop pass, flows through Tundah valley and joins
the Ravi near Kharamukh. The right bank tributaries are bigger and have
more discharge as compared to the left bank tributaries except Kalihan, which
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discharge. Both Budhil & Tundah are about 54 km in length.

Chanju nallah on which the project is located consists of four nallahs namely
Tanger nallah, Diyothal nallah, Mehad nallah & Bhararu nallah. Tangar
nallah originates at El. + 4556 m from Dratijot, Diyothal nallah at EL = 4892
m, Mehad nallah at EL + 3901 m from Duga. Bhararu nallah consists of four
nallshs namely Nakal nallsh, Panglod nallah, Juri nallah & Ganj nallah
originating from El. + 4278m, El. £ 5238 m, El. £ 3800 m and El. + 4774 m
respectively.

Catchment

The Chanju-l HEP envisages the utilization of the flows of Chanju Natlah.
The proposed diversion is about 100 m downstream of the confluence of
Bhararu and Chanju Nallshs, The total catchment area of the Chanju Nallah
up o the proposed diversion site is 307 sq. kms, out of which 67 km? (21.8%)
area is snow bound. The catchment area of Chanju Nallah basin up to Bhaled
weir is 378 km?,

The basin is an elongated leaf shape. The equivalent slope of the river from its
origin to the proposed diversion site is about 80.50 m/km. the catchment area
of Bhararu Naliah up 1o diversion site is computed as 105 km? representing
34% of the total catchment area up to the diversion site.

There are a few glaciers in the upper part of the Chanju-l basin. There is good
forest cover in the basin particularly on the left bank of the Chanju Nallah.

Meteorological Characteristies

Precipitation

ﬂwmciphaﬁmindnutchmenthkesphouinﬂwfomofsmwmdmin.
The catchment receives good rains from June/July to September due to the
South-west monsoon. In this basin, little rainfall is observed during winter
(No.-Feb) and spring season (March-April). The precipitation during winter
falls as snow, primarily due to western disturbance that pass over the North-
West part of the country during this period.




T’hemudmu&llrecmdsmm&mcnnw-m«dmgmnmu
of Chamba District. The normal annual minfall and year wise annual rainfall
hnbea:reeadodmmmnnmunnm\mﬁmformcpemdlmzm
by the office of Director, Land Records, Revenue Department, Govt. of
Himachal Pradesh.
ltnmuvedthno\uofdnnﬂubmnomnwmmindn
Chanju-1 basin. Tissa rain gauge is far away from the basin, but still it is
mwvdydmwdnbuhamMmmwnpmMmAmw
average rainfall at Tissa is available from 1960-2002, except for 4 years
(1968, 1973, 1980, 2002). The annual rainfall observed at Tissa is 1050.7
mm, ranging between 32.5 and 2178.8 mm. The elevation of Tissa rain gauge
is 1550 m.

About 94% of the basin lies above 2000 m altitude, which clearly shows that
the major part of the basin experiences moderate to heavy snow fall during
winters. However, the non-availability of records on snow precipitation at
Tissa or any other station makes it difficult to assess the snow contribution
from the basin.

Hydrological Characteristics

The Chanju Nallah receives runofT contribution from rain, snow and glaciers.
The contribution from different sources and their temporal distribution make
this nallah perennial in nature. The winter precipitation falling as snow
accumulates in this basin and does not contribute to the stream flow
immediately because melting does not take place in the basin during this
period due to very cold climatic conditions. Moreover, there are no rains (or
little rain) during this period. There is contribution only from base (ground
water flow/ sub-surface flow) in the river. Consequently the discharge of the
Chanju Nallsh dwindles down to the lowest flows during winter months
(December to February).

As spring season sets in, the melting of seasonal snow accumulated in the
basin stats and flow in river also starts gradually increasing by the end of
February March. The runoff generated from the melting of snow dominates
the stream flow during summer months till monsoon rains are experienced in
the basin. The stream flow characteristics of the river show a high discharge
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of glaciers located in the upper part of the basin. In general, July and August
are the months when mmw is observed, which is due to
mmdmmwmudh@ﬁmoummuhuinmemm
of the basin, '

Availability and Use of Hydrological Data
Details of available discharge data are given below:

- lO-dailymemMmdmquhwu(anbcy.Villm)fora
period of 4 years (June 2003 ~ May 2007) for Chanju Nallah.

mmmhm:z.mxmdommm&mm-wmm
mmewdmmtmwwknhwmﬁngsiwisnokm‘.

*  Discharge data available at Bhaled:

. ‘lo-dailymumdisdwxeofaunju Nallah at Bhaled for a period of 10
years between June 1964 and May 1978, with a gap for 4 years data
(1968-71 and 1974-75),
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General

lncmofmehydmdecﬂicMmhwbum.CATPhnshavebem
pnpnndmdnppovedeovmmbdhdxml draining areas in the
m«ﬁvcpmmhﬂmtbemdmmﬁcdmcdmonmuupeu
given by the Govt. of India in their guidelines issued in 1994, entire
catchment area draining into proposed diversion dam on Chanju has been
considered for formulation of catchment area treatment plan.

Catchment area treatment measures are essential not only for conservation of
soil for maintaining and even enhancing productivity but also for reduction of
sediment load flowing through Chanju Nallah. Apart from accelerated
siltation of storage behind the dams, the increased silt load in rivers have
udvundynﬂ‘eaedﬂwnnbhmdwughcmwwmofsdtpmdesm
experienced in hydroelectric projects on Satlyj river and its tributaries.
Therefore, special attention has been focused on this aspect in the present

report.
Estimate of Soil Loss Using Silt Yield Index (SYI) Method

The Silt Yield Index (SY1), considering sedimentation as product of erosivity
erodibility and arial extent was conceptualized in the All India Soil and Land
Use Survey (AISLUS) as carly as 1969 and has been in operational use since
then 10 meet the requirements of prioritization of smaller hydrologic units
within river valley project catchment areas,

The Erosivity Determinants are the climatic factors and soil and land
attributes that have direct or reciprocal bearing on the unit of the detached soil
material. The relationship can be expressed as:

Soil Erosivity = f (Climate, slope, soil parameters, land use/land cover, soil
n_nmgcmem).

Silt Yield Index: The silt Yield Index (SY1) is defined as the yield per unit
area and SY1 value for hydrologic unit and is obtained by taking the weighted
arithmetic mean over the entire area of the hydrologic unit.




oooooooooooo0.0000000..000000000000000f

Silt Observatory Post has to be established to determine and to measure the

silt flow in the Chanju river. Periodical measurements have to be taken al

regular intervals. Drawing of Silt Observatory Post is attached along with
estimate as Annexure- A.

Prioritization of Watersheds/Sub watershes

mpnaiﬁndofundbthyMunbwnhmdummhmmm
based on the Silt Yield Indices (SY1) of the smaller units. The boundary
vduuornngcofSYlvaluafotdiﬂ'emupdod(ycnegoﬁammivedaby
studying the frequency distribution of SYI values and locating the suitable
MMmmwabwmmeymeﬁm
vﬁmnumimwﬂhgofﬂnirmﬁvemvm

The application of SYI model for prioritization of sub watershed in the

catchment areas involves the evaluation of:

a)  Climatic factors comprising total precipitation, its frequency and
intensity.

b) Geomorphic factors comprising land forms, physiography, slope and
drainage characteristics.

¢)  Surface cover factors goveming the flow hydraulics and

d)  Management factors

mmmcumuicmunbeobuhedfadiffmtlmﬁminme
wchmanuuﬁommemdemlogihlmﬁomwhamd\eﬁeld
investigations are required for estimating the other attributes.

The various steps involved in the application of model are;

- Preparation of a framework of sub-watersheds through systematic
delineation.

- Rapid reconnaissance surveys 1:50,000 scale leading to the generation
of a map indicating crosion-intensity mapping units.

- Assignment of weightage values 0 various mapping units based on
relative silt-yield potential. ‘

. Computing Silt Yield Index for individual watersheds/sub watersheds.

1




- Grading of watersheds/Sub watersheds into very high, high medium,
low and very low priority categories.

The area of each of the mnpmtﬂhhcppuwdmd silt yield indices of
individual wb-wnerdwdsmclwn%ﬂn following equations:

Silt Yield Index (SYI) = (Sum from i=] wfll of (AXW)) X100)/Total Area
considered.

The SYI values for classification of various categories of erosion intensity
rates are given below:

Criteria for Erosion Intensity Rate
Priority Category SY1 Values

1. Very High 1400 and above.
2. High 1200-1399

3. Medium 10001199

4. Low <1000

Source SYI Method, AISLUS

All India Soil and Land Use Survey Organization, Department of Agriculture
and Cooperation, Ministry of Agriculture Gowvt. of India conducted rapid
reconnaissance survey on delineation of priority sub watersheds for integrated
watershed management in the catchment of the Ravi River valley Project
above Thein Dam Punjab, J&K and Himachal Pradesh from May to July
1986.

In the total catchment area of 307 sq km, most of the remaining area is
covered under the legal term “forest” including snow/glacial. This forestland
is classified in different categories like Reserved Forests, Demarcated
Protected Forests, Un-demarcated Protected Forests in forest records. Some of
the protected forests around the habitations and full of rights of tree and
grazing of cattle by local people have been recorded in revenue papers as
“Charagah drakhtan™ or “Charagah billa drakhtan™ i.c. (grazing land with
trees or grazing lands without trees). Similarly grassland in alpine zone
grazed by migrated sheep and goat for a couple of months during summer is

13



termed as “dhars”, Tbaefm.dim:'meofpmblmsmonmed
Mdemdhgmmmwwofuuwwhxchdwympnmd
mmwmmdmmmnwbemﬁmm

J for each type of problematic
follow.

g
’E’

and horticulture) and engineeﬁn; mqnns (gully pluuing. contour
cultivation, contour bunding, graded bunding, land slip stabilization and
stream bank stabilization) in the regions of high erosion have been proposed
as part of the catchment area treatment plan.




AFFORESTATION
General

Since this is mountainous tract with moderate to steep slopes, gully formation
due to water/snow flows in the depression are bound to occur. Therefore, all
wmwukswﬂlhavewbewppomdbymmdonmwlih
gully plugging, check dams etc. mvnyingextcm.'[befollovﬂnglypesof
mmpmposedfwaffocwaﬁonudedbywyingtypesuﬂdegmofnl
conservation measure and check dams:

(i)  Evergreen forest blank detected through Remote Sensing.

(i) Heavily grazed arcas around habitations.

(iii) Blank area fit for bringing in vegetation and draining directly in the
vicinity of diversion dam storage,

In the background of above eriteria, limitation of extent of area which can be
cloced with the consent of local people (right holders) and in consultation
d forest officers, nispmpowdtodooﬂ‘mono(nhl.jma

period of 3 years as etailed below: - =%

PROPOSED AREAS FOR AFFORESTTION IN CHANJU BLOCK
(UNDER CAT PLAN OF CHANJU- | HEP) IN TIKKRIGARH RANGE

1 Bhagai Beat
I. Bhagaigarh DPF (10 Ha)

The aspect is North eastern, the slope is medium to high area is almost blank
covered with grass growth. The species naturally growing around the area are
Robines, Salix and Deodar (in lower portion), Berberris, Cotoneaster. The
proposed area is situated near & opposite to the area already planted in
Khander DPF during the rainy season 2010-11 under 101-02. Afforestation
Plan scheme at a distance of about 2.5Kms from the Bhagai nursery (Near
Fgd Hut).

15
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* Bhaghai DPF 10 Ha

2. Bhagaigarh DPF (5 Ha)+ =

The aspect is north castern; the slope is medium to high. The area is almost
blank covered with grass and scanty growth of mainly Berberris bushes. The
small mixed patch of Deodar & Kail is naturally growing in the proposed
area.

ce000000O0OOOOOOOEOCOROOCOROEOOROROEEOEOEOCEOROEEOEOEOEEOEOREOE |




3. Prabha DPF (5Ha) + 5

The area is at about 1.5 to 2 Kms from Prabha village. Southern aspect. Slope
medium. Area covered with thick bushes like Berberis Principea, Cotoneaster.
Tree species like Celtis, Aesculls etc also found around the area. Area was
taken up for afforestation about 30 years ago but was not success. Ban &
other B/Leave species can be tried in the arca.

I1. Chanju Beat
1) Sheru Dhar DPF (10 Ha)

Area is grazing land for 10-12 houscholds. Total area is about 60 Ha.
Southern aspect, Slope medium. Area covered with thick bushes like
Indigofera, Berberis Principea, Tree species like Abies pindro, Picea
smithiana & few Robinea etc also found around the area. Kail, Deodar
Robinea & other B/Leave species can be tried in the area. Nearest nursery is
Dantuin at a distance of about 3 Kms.
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2) Mandola Dhar DPF 5 Ha: + ©

Total area available is about 10 Ha. South Eastern aspect, Slope medium to
high. Proposed afforestation 5 ha) Area covered with thick bushes like
Indigofera, Berberis  Tree species like Abies pindro, Picea smithiana & few
Robinea etc also found around the area. Deodar Robinea & Aesculus ete.
species can be tried in the area. Nearest nursery is Mehla at a distance of
about 3.5Km.

3) Shuklu DPF 5Ha: ! ©

Total area available is about 10 Ha. North Western aspect, Slope medium to
high. Area covered with thick bushes like Indigofera, Berberis, and Rubus &
Peroshia etc.  Tree species like Abies pindro, Picea smithiana & few Deodar
etc also found at the ridge of the area. Deodar Robinea & Aesculus ete.
species can be tried in the area. Nearest nursery is Mehla at a distance of
about 3.5Km.



PROPOSED AREAS FOR ENRICHMENT OF CHANJU
1) Banotu DPF 10 Ha:

Total area available is about 10 Ha. South Eastern aspect, Slope medium to
high. Area covered with thick bushes like Indigofera, Berberis, Rosa
moschata etc. Tree species like Abies pindro, Picea smithiana & few Deodar
etc also found in the area Deodar Robinea & Aesculus etc. Species can be
tried in the area. Nearest nursery is Mehla at a distance of about 3 Km.

2) Bharaduin DPF 10 Ha:

Total area available is about 10 Ha. South Eastern aspect, Slope medium to
high. Area covered with thick bushes like Indigofera, Berberis, Rosa
moschata etc.  Tree species like Ban, Kainth & few Deodar etc also found in
the area Deodar, Ban, Robinea & Aesculus etc. species can be tried in the
area. Nearest nursery is Kund at a distance of about 3 Km.

Plantation

Choice of Species

The choice of species depends on the various factors, such as climatic,
Edaphic, Topographic and biotic but the surviving indigenous species give a
clear indication of the most suitable species. Since most of areas included in
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this component, are situated at lower elevations, therefore, preference should
begivenwhldimm.&nmm:pxiumhmmivem
the adverse condition of the locality. Sincere and strenuous efforts should be
mdewbﬁmdubhnkmmdgfm&pvunwlympossibl&mm
to cover up the blank areas expeditiously, at the earliest, the maximum area
hﬁh@mnnggutedwbcukmwdm&l'&fymsalwnﬁm
works have also been prescribed along with afforestation measures where
ever necessary.

& 7
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b2
Specific sites have been suggested and location of plantation is also indicated
in the above statement. However, if the deviation is absolute necessary, some
changes can be done by the Divisional Forest Officer after spot inspection.

yébun Notification

Each plantation area will be notified for closure and supervision of rights, one
year in advance of plantation work. According to provision made in Forest
Settlement, one third of total area of forest can be closed for thirty years, but
it is normally not practicable. The area should remain closed effectively till
mcmgenmtedcmpmchamemgebeymdanydamas:dmfmstdm@u.
and weeds and needs no longer protection from animals. Hence the period of
closure may be kept 10-20 years depending upon growth of species planted.

- Site Selection

¢)  Fencing

LE ﬂ plantation areasfwill be effectively closed with 3-4 strands barbed wire

fencing. Fence posts should be of durable species. These should be buried in
mmdammepuiﬂmyofmwbechseduaﬁublespuhu.dwp
emughwwiﬁmmdweiglumdumioniububedwim.hdmddbemh
mind that loose, zigzag and haphazardly aligned barbed wire fencing would
provide least resistance to animals of vicinity and efforts so made in raising
plantation will, surely, be unproductive and invite unnecessary criticism of




local people. hwuldbebmifldilbmhaofﬁnmmgspecksm
reinforced in fencing 1o provide adequate tension in the strand of barbed wire.
Non-palatable fast Mmmm like Adhetods, Vitex, Agave,
Debregeasia, etc. shall be planted along the barbed wire fence at a close
spacing of 50 cm to form a live hedge.

The site | then be cleared of bushes and unwanted growth only to the
necessary. mmmmma@w@u

be left 10 afford side: 10 young plants. Where
sufficiedittime. The slash shM
dcpcwms carefully so asto

¢)  Preparation of Site /

Pits on standard size 30 cm diameter for Deodar, Kail, Fir/Spruce and 45¢m is
diameter for broadleaved well in advance so as to provide an interval of 2-3
months between pit digging and planting for weathering of soil.

f)  Spacing 74

Planting for coniferous at space of 2.5m X 2.5m and that of broad leaved 3m
X 3m is general practice and it should be continued however while treating
eroded portions suitable broad leaved may be planted at the space of 1.5m X
1.5m,

(’ g)  Sowing and Planting

Planting should be preferred to sowing, though the later operation may be
cheaper. Success is more certain and initial growth more rapid, in case sturdy
nursery raised plants are used. Sowing may be carried out only on
- comparatively better sites, where these are expected to be easily successful.

Piak (Alnus nitida) along nala and sowing of Deodar can be preferred. But
\cmainly Piak dibbling / sowing must be carried out only in marshy
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lands/naals. Nursery technique of various species and artificial reproduction,
have been dealt in detail in technical order Nos, 3 and 4 of Punjab Forest
Manual Volume-1I1. [

Main Species to be planted are

1. Albizzia procera benth

jz{fmu azedarach
. Goon (Aesculus indica)
4. Piak (Alnus nitida)

5. Ritha (Sapindus mukrossi)

6. Robinia pseudgacacia

7. Akhrot (Juglans regia)

8. Grewia oppositifolia (Bihul, Dhaman)

9. Deodar (Cedrus deodara)

10.Banoak (Quercus IcwomOoplma)/fn.. wed

ALBIZZI PROCERA BENTH S D> k2 o
Artificial Propagation Lﬁ ,q; /3;“ h.'f’]

Ripe pods are collected before they dehisce on the tree. Theaemdn in the
sun, beaten and winnowed to get the clean seed which is dried for a few days
before storage.

For raising nursery stock, the sowing is dane in April-May under irrigated
conditions; the seed is put in cooling boiled water and allowed to soak for 24
hours to soften the seed coat. Sowing is done in lines about 8 cm. Apart and
the seedlings are spaced about § ¢m. in the lines. About 30 gm seed is sown
per square metre of nursery area. The germination of the treated seed
commences in about 3-4 days and takes about 2-3 weeks to complete.
Weeding and watering of nursery beds are regularly done.

The seedlings raised from April-May sowing attain a height of about 5 cm by
July-August when these are planted out in 30 cm pits dug during summer
months. Monsoon planting is better than either summer or winter planting.
The seedlings taken out from the nursery are planted out either with balls of
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carth or with naked roots. In the latter case, the lateral roots of the seedlings
are pruned and some lower leaves are plucked at the time of planting.

MELIA AZEDARCH
Artificial Propagation

Melia azedarach can be raised either by direct sowing or by planting out
nursery raised seedlings or stumps.

Seed Collection and Storage

Fmiumedleudmlmuy-meuwmmymmbbed
and washed to remove the outer pulp. The stones are dried and stored.

Nursery Technique

SowﬁmisdoneinnmcrybedsdmingFebmry—MarchhdﬁllslScmm
Keeping the seed in liquid farm yard manure for about a week is reported to
improve germination. The seeds are sown about 2 cm deep and about 5 cm
apminthedﬁﬂs.AbmllOOOgmnedi:wdedtowa;hsqmumﬂmof
dumme:ym‘nwnumrybedsmiuigawdnﬁasoﬁngmdnmgnhr
intervals thereafter till germination are completed. Germination starts in about
three week’s time and may take about two months to complete. Each fruits
maygiveriscmasmmynfmuseedlingianduplm—:ﬂwuedlinywill
thmwadwﬂhwwusubmuydﬂnmikqulume&m
of the nursery beds is also necessary as the seedling are susceptible to weed
competition on completion of germination, the seedlings should be thinned to
a spacing of about 10 em so as to have a spacing of 15 x 10 cms. The
seedlings are transplanted in the nursery beds in July when these are about 2-3
months old. They are retained in the nursery for one more year when they are
uprooted for planting out.

Planting Technique

Thenedlingsmplmledo\neithefinlulyotduringwimermonﬂuwlm
these are leafless. For planting out entire plants in July, the seedlings are
wuobdﬁmnlhenmsaywithbllhofemh.Planﬁmisdoncinmm}piu
dug in advance.
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Stumps are prepared from 15 months old seedlings are planted in 30 cm3 pits
in the same manner as entire plants.

GOON (Aesclus Indica)

Gommb&nmdbydhaﬂw%kiﬂﬁmtuoollcdeddmng&mb«
Nwmwnndmnmmhumw About 4-6 seeds are sown
inlpudl.Gmnmauonmin',, April. At the end of one season, only
one best frown plant be retained in patch and remaining ones be safely cut.
Renhweedingofpctchesmmﬁnsﬂmym

PIAK (Alnus Nitida)
Piak can be raised either by direct sowing or by nursery raised seedlings,

Seeds are collected during October-November rubbed and washed to get the
seed which is dried in shade. Seed can also be separated by winnowing
lightly.

For direct swing, the seed is mixed in fresh cow dung and then the cow dung
mixed with seed and diluted with some water is broadcast over the area in
thin layers during winter (December-January). This method is useful
particularly in case of land slips. The seeds germinate during March-April and
plants soon take possession of the ground. For nursery raised plants, the seed
is mixed with some soil and sown in nursery beds in lines 22 cm apart. There
is no need to further cover the seed by soil since seed is very small. Sowing is
done during December. The nursery should be located in planting zone.
Germination starts in March-April. Regular watering is done in dried months,
Weeding too is necessary when plants become 10-15 ¢m high, these are
spaced out about 10-15 ems. The weaklings are uprooted from lines with care
and well grown seedlings are retained at a spacing of 15-20 cms. Plants
become plantable when about 8-9 months old. Planting be done preferably in
45 cm pits, naked root.

RITHA (Sapindus Mukrossi)

Ritha can be grown by nursery raised transplants. It is natural to the tract. It
can be grown at elevations from 800-1500 m on hot aspects.

n




Fruits are depulped and seed which is loose inside is taken out. Seed is sown
cither during August-September o March-April in sunken nursery beds.
Nursery should be located in planting zone. Seed is sown at a spacing of 10 x
22 cm and a depth of 2-2.5 cm. regular watering to beds is done but flooding
is to be avoided, Germination starts in about two weeks and takes 5 weeks to
complete. Plants sown in August-September are pricked out in December in
nmetybedsatapocinngxnan.Linesbtingkcptzzcmapmmdphmm
plant spacing is kept 15 cm. Plants of March-April sowing are pricked out in
July-August. Regular watering / weeding to nursery beds is done. Pricking is
done in holes made with debblers. The hole should be of sufficient depth to
accommodate roots of plants. Plants become fit for planting when about 15
months old. August-September sowing is planted in next winter while March-
April is planted in next monsoons. Naked root planting is done. Plant lesser
than 30 cm height should be culled out in nursery and should not be planted.

Ritha can also be raised by P. Bags raised plants. For it, the nursery should be
located near planting site. The P. Bag method be used for low elevation,
planting (800-1200) because the plants are kept in P. Bags for a short duration
(3-4 months) and may not attain plantable size (about 20 cm) at higher
elevation. For monsoon planting, sowing in P. Bags is done during March-
April. Sown P. Bags plants are planted during monsoon rains and planting be
completed by end of July. Similarly for winter planting seed is sown in P.
Bags during August/Early September sown and plants are planted during
winter rains.

7 3
ROBINIA PSEUDOACA%
Artificial Propagation

Black locust can be propagated by planting out either nursery raised seedlings
or root suckers.

Seed Collection and Storage

The pods are collected from October to December. These are dried in the sun,
thrashed and winnowed to obtain clean seed.
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Nursery Technique

The seed requires pre-sowing treatment which may consists of immersion in
sulphuric acid or dipping in hot water or soaking in cold water. Hot water
treatment, which is normally adopted, consists in soaking the seed in cooling
boiled water for 2 to 5 minutes and allowed to soak at room temperature for §
1o 10 hours.

Sowing is done in the nursery beds in lines about 20 cm. apart. The spacing
between the seeds in the lines is about § cm, and depth of sowing is about 1.5
cm. Sowing is normally done in March in irrigated nurseries.

Germination starts in about 7 days and takes about 10 days to complete.

Planting Technique

The plants from March sowings become fit of planting in the following
December-January months when they attain height of about 1-2 m.

Planting is done in pits of 30 cm’ in advance. Spacing adopted is generally
2.5x2.5 m for compact block planting. Space of 2x2 m is adopted for
comparatively poorer sites. Bush cutting is done at the time of planting.
Naked root plants are planted out. Sometimes root suckers are also used for
planting. The tap root is cut and the lateral roots are pruned so as 1o
accommodate the root system of the plants in 30 cm’ pits. The plants are
bundled and the roots wrapped in gunny bags during transport,

AKHROT (Juglans Regia)

Seeds are collected during October-November and sown in nursery beds
either during December before snow fall or during March just after snow
melting. Spacing is kept 10 cm. between seed to seed and 22 cm. from line to
line, Seeds germinate after snow melting and germination completes within a
month, Regular watering is done to beds, Weeding too is necessary but care
be taken not to disturb the plant. Plants are planted naked root in field during
next winter when these are about twenty one months old. In case plants
develop long taproot, then the taproot portion is cut to size so as to
accommodate it in 45 cm. size pit. Planting should not be done during
monsoon rains.
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GREWIA OPPOSITIFOLIA (Bihul ,Dhalln)

Artificial propagation is done by planting out either nursery raised seedlings
of stumps.

Seed Collection and Storage

The fruits ripen from October to December depending upon the locality. The
flesh of fruits is sweet and as such these are devoured by birds. A substantial
quantity of the fruit crop may be eaten away by birds if seed collection is
delayed. The fruits are not bome on current year shoots. Trees lopped
completely do not, therefore, bear fruits. The trees reserved for seed
production should either not be lopped at all or should be lopped only
partially.

The fruits are rubbed and washed in water to remove the flesh. Each fruit
contains 2-4 seeds. The seeds have hard testa and store well for at least a year
without any appreciable drop in vitality.

Nursery Technique

Sowing in the nursery is done in March. Pre-sowing seed treatment is
necessary to hasten and improve germination as the seed testa is hard. The
seed is sown in 2 cm. deep in lines 15 cm. apart. About 250 g. Seed is
required 10 sow each square metre of nursery area. The nursery beds are
imigated after sowing and regularly thereafter till germination is over.
Germination starts in about 10 days and takes about a month to complete.
Regular weeding is also necessary. At the time of weeding, the scedlings are
spaced about 10c¢m. apart in lines. The seedlings grow fairly fast and attain
plant able size by July. For stump planting, seedlings of 15 months age are

normally used.

Planting Technigue

Planting is done in July. Late planting usually results in poor survival. The
seedlings are uprooted from the nursery with balls of carth and wrapped in
moist gunny bags. Planting is done in pits of 30 cm’ dug during summers or
with the beginning of rainy season.

27



DEODAR (Codrnfeodln)

Preparation of Nursery

The nursery should be located in low clevation in deodar zone. Natural
blanks, frost holes, badly drained pockets and exposed ridges should be
avoided. Soil should be deep fertile and well drained. Loamy soil be
preferred. Regular water supply is very essential particularly in drier months.
It is estimated that for 1000, plants about 40m’ nursery area is required.

Seed Collection and Storage

Seed be collected from healthy, middle aged, self pruned trees of good form
and quality. It is desirable to select good quantity forests stand to manage
them as seed stands. Cones are collected and during October-November and
dried in sun. After these have opened, the seed is separated by winnowing.
Sufficient quantity of seed be stored in sealed tins in cool/dry place.

Sowing in Nursery

Sowing is done in mised nursery beds before first snowfall in November-
December. Seedlings should be sown in line 10 em. apart, Germination will
take place in March-April when snow melts. Beds may be watered in May-
June, if dry weather prevails. Weeding in nursery but care be taken not to
disturb the roots of seedlings.

Transplanting

During July when seedlings are about 4 months old, these are transplanted in
nursery at a spacing of 15x22 ems. In raised beds. Lines being 22 cm. apart
and plants in lines 15 cm. apart. For transplanting, holes be made with
dibblers. Regular weeding is necessary. Light watering is done in drier
months, The plants are to remain in nursery till 2 years after transplanting.

Planting

Pits should be dug in March-April after slash clearance in the area is over so
as 1o allow sufficient time for weathering of the soil and to complete the
planting work in time when the rains set in. Pits should be 30 cms deep and
30 cms in diameter at the escapement of 2.5m x 2.5m approximately. Planting
shall be done with the onset of rains and should be completed by the first
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Mofmuhmmmuwlledﬁmdnuuwybeds
with great care and this work should not be left to the labourers. In case the
plants are to be carried for long distances they should be wrapped in moist
gunny bags. While carrying out these operations, it is absolutely necessary to
ensure that the root system does not get damaged even in the feast. Grading of
nursery stock is absolutely essential and all unhealthy or weakly growing
stock is required to be discarded. While planting out special care is required
10 avoid the curling of the top of the seedlings root.

BANOAK (Qurcui}adf qub';ckof&ora
Propagation and Protection

The ban is best propagated by direct sowing in situ in March under cover. The
growth of young seedlings is exceedingly slow under natural conditions.
Working of the soil, weeding and watering assist their establishment and
accelerate their growth. Coppice shoots can be depended upon from trees only
up to three feet in girth. As the Ban is of low economic importance, the
nursery technique is seldom resorted to. Dry, hot, southern slopes should be
avoided for raising Ban plantations.

The Ban suffers most at the hands of graziers; its leaves are avidity sought out
for leaf fodder. Continuous lopping of oak forests around human habitations
in the tract has led to their deterioration and therefore its growing stock is on
decline. The technique adopted for artificial reproduction is as under:-

Seed Collection

Fruit, acoms are collected in November-December while still on trees.
Caollection is done either by plucking individual acorns which is very costly or
by light lopping of the trees bearing good fruit because the fallen seed is
immediately attacked by some worm/insects creating holes in the seed which
renders it unfit for germination.

Seed Storage

The acorns should be dried in the shade and kept in cool place. Storage of oak
acoms is difficult and efforts should be made to sow them immediately after
collection.



ALLANTHUS EXCELSA (Maha Rukh)
Rukhcmbeniseduﬁﬁddytmmdmﬁommgs.hmmﬁng
the best results. It coppices well and produces root suckers. It required

llg!upommwdlmdmmwmhupMy

Seed Collection |

Secd is collected during May-June when it ripens.

Sowing v'

S«dkmdwingmywjmchwenmhedbedsiudﬁlkabmnrm
Watering is done sparingly Imyregulady. Germination completes within 1-2
weeks,

Planting '
Seedlings can be-plmedomdu-hxmn_s‘ofmmdmlnﬁ em’ pits at
ﬂncpach:gomexSm.lnbadlycibdadmitshonldbcplamedathe

aspacement of 1.5m x 1.5m. \
Plantation Records

\

\

i) Phnmdmjomndwillbemainumedfmewhplmﬁmmondw
mnd-ufmmpmcﬁbedrorunm.Mmﬁmmponmo,ooo
scales should also be prepared and prefixed to the journal,

ii) Planmionboardmwbemtupmmhmphm.mdwrinmh
Hindi, giving name of plantation, areas and year of commencement,
and other detail of work \

iii)  Notes on germination, establishment, causalit etc. be given regularly
by the Range Officer, and inspection no of visiting officers be
incorporated in the journal

iv) A detailed map showing various species and its extent should be
pl'epuedonl:lSOOOscalesaMplwe'dinleuiuNmml.

Year-wise phasing of physical and financial projection for each component of
proposals with the total budget provision §f292§_liepis given in Annexure-B,
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CONSERVATION AND DEVELOPMENT OF MEDICINAL PLANT

The higher slopes in the Chanju catchment, especially those around Kundi
Marali lake, form habitat for a number of high value Himalayan herbs viz.
Dhoop (Jurinea macrocephala), Patish (Aconitum heterophyllum), Salam
panja (Dactylorhiza hatageria), Karu (Picrorhiza kurroa) etc. The forests
along the left bank of Chanju Nala and those at the higher slopes also are
home to Gucchi (Morchela esculenta), a source of good cash income to the
local people. The valley forms one of the few arcas where the Pistacia leaf
galls (Kakkar singi) still forms, A list of major medicinal plants harvested
from the area is given as Table-1.

The local people collect medicinal herbs for their own use and as a source of
cash income. The increasing harvesting pressure has brought wild populations
of many of these species under stress. Since the medicinal plants form an
integral part of the local bio-diversity and contribute towards soil
conservation and moisture regulation regimes their conservation becomes an
important intervention for longevity of the project. There is a need to make an
assessment of the medicinal plant scenario in the valley, The major objectives
of this intervention would be as follows:

o To assess the status of major medicinal plants in the project area
catchment through research wing of HPFD.

e To shortlist sites for concerted interventions for conservation and
development of priority medicinal plants species, viz. dhoop, karu,
kakar singi etc.

e To develop and raise nursery of important medicinal plants of the area
for strengthening of wild populations of these species.

e To work out and put in place sustainable harvest mechanism like
rotational harvests, organized collections, good post-harvest practices
etc. with the help of research wing and local civil society organizations.

A provision of Rs, 23.63 lakhs has been made under this CAT Plan for
conservation and development of medicinal plants in the Chanju Catchment.
n




This amount will be placed at the disposal of HP Medicinal Plants Society
mxwmmmﬁwmww
conservation and development of medicinal plants in the state. The HPMPS

would prepare a detailed work plan for ation and development of
wiwpmmmw?mnnmvoIMam

A list of commonly used or economically extracted medicinal plants and
herbs occurring naturally are given in Table -I below:

Table-1 Commonly Harvested Medicinal Plants

Sl Botanical Name Common | Habit Habit Part
No. Name used
i | Aconitum Patis Herb Sub-alpine | Root
heterophyllum region tuber
il | Dioscoria detoidea | Kins Climber | Temperate | Roots
iii | Jurinea Dhoop Herb Sub alpine | Root
macrocephala region
iv | Berberis aristata Kasmal Shrub Temperate  Whole
plant
v | Cinnamonum Tejpatta Tree Sub- Leaves
tamala tropical
vi | Picrorhiza kwrroa | Kaur Herb Sub-alpine | Root/rhi
1o alpine | zomes
vii | Podophyllum Bankakru | Herb Sub-alpine | Root &
hexandrum rhizome
viil | Pistacia integerrima | Kakkar Tree Sub- leaf
singi tropical | galls
ix | Viola pilosa Banafsa Herb 1000-3000 | Flower
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PASTURE DEVELOPMENT
General

/Tbmmtwolypesofm.mtxpecmuimdeplewd forest areas
around habitations in the lower altitudinal zone which are grazed by domestic
animals all the time. Trees generally of Ban Oak and Kahu, existing these
areas which are heavily lopped in spite of proper lopping rules. Overgrazed
over longer periods without any rest, these areas are now merely exercising
‘mmdsformleuﬂmmmwallydwoidofevengms.m
mmdm-nduplmidmntmmmdtypeconsimalpineandmb
dpimmmﬁnlymuedbybuﬂ'ab&migmaysheepmdgoatbuem
altitudinal variations, these pastures are differently placed due to_vegetation
and need different approach for improvement.\The total budget provision of
20 lies is given in Annexure-C.
\_ T

)

DETAIL OF PASTURE AREAS IN CHANJU BLOCK
(UNDER CAT PLAN OF CHANJU I HEP) IN TIKKRIGARH RANGE

S.No | BEAT NAME  OF  Area- in | Area pure No. of No. of | REM
DHAR Hiaet. Pasture | Grazier | Grazier ( | ARKS
(approx.) | passes local )
Through
I. | Bhagai | Nalha 16479 | 164.79 4 16
2. Sansarpatta 1149.60 930.00 16 24
kN Prabha 158.85 85.00 4 15
Jawarn 348.62 250.00 12 18
4. Milgu 9337.24 3200.00 2 5
5. Juri 104.32 40.00 18 35
6. Chanju Pukhara 235.10 350.00 32
7 Sheru 3652.46 2350.00 27
8. Badoth 11247 30.00 13
9. Mandola 80.78 50.00 26
10, Dantuin | Deothal 45829.39 2800.00 35




1). DHAR SANSARPATTA (10 Ha): - Proposed area for pasture
in CAT there is sowing of grass and planting of grass tufis is to
be required. The slop of the area is medium to high; altitude is about 2500 to
3630 mtr. There is small gullies are developing in the pasture area due
movement of migratory cattle grazer. Gully plugging work in some patches
supported with sowing and planting of grass tufts can improve the area.

2) DHAR NALHA (10 Ha): - Proposed area for pasture improvement in
draft CAT, plan, there is sowing of grass and planting of grass tufis is to be
required. The slope of the area is medium to high, altitude is about 2200 to
2800 mtr. \

.\

\




3) DHAR JAWARA (10 Ha): - Proposed area for pasture improvement in
CATmcreissowingofgnumdpludngofgxmmﬁsistobemwimd.Tbe
slopofilpmisuwdiumlo,high;ddmdeisabom2800!03840mtr.Thete
is small, lies are developing in the pasture area due to movement of
migratory cattle grazer. Gullyplmimworkinmpuchawppomdwith
sowingan‘dnhmingofmmﬂsunimpmveﬂwm

4) DHAR PRABHA (10 Ha): - Proposed area for pasture improvement in

CATthmis\o'wingofgmssandplmﬁngofgrmmﬁsistoberequimd. The

slop of the area is\medium to high, altitude is about 2500 to 2850 mtr. There

is small gullies, are developing in the pasture area due to movement of

migratory cattle grazer, Gully plugging work in some patches supported with

sowing and phmin'g\of grass tufts can improve the area.
\

5) DPHAR MILGU (10 Ha): - Proposed area for pa improvement in
CAT.t}meissowingofgrmmdplmﬁngofmmﬁsiﬂobemquimd.m
slop of the area is medium to high, altitude is about 2500 t0.4230 mtr. There
is small gullies are developing in the pasture area due 1o movement of
migratory cattle grazer. Gullyplugingworkinsancpmhasupponedwiﬂl
sowingmdpluuingofgrmmﬂsmimprovemem




6) DHAR JURI (10 Ha): - Proposed aren for pasture improvement in CAT,
there is sowing of grass and planting of grass tufis is to be required. The slop
of the area is medium to high, altitude is about 2300 to 3280 mtr. There is
small gullies are developing in the pasture area due to movement of migratory
cattle grazer. Gully plugging work in some patches supported with sowing
and planting of grass tufts can improve the area.

\

7) DHAR PUKHARA (10 Ha): - Proposed area for pasture improvement in
CAT there is sowing of grass and planting of grass tufts is to be required. The
slop of the area is medium to high, altitude is about 2600 to 3280 mtr. There
is small gullies are developing in the area due to movement of
migratory cattle grazer. Gully plugging in some patches supported with
sowing and planting of grass tufts can improve the arca.

8) DHAR SHERU (10 Ha): - Proposed area for pasture improvement in
CAT, there is sowing of grass and planting of grass tufts is to be required. The
slop of the area is medium to high, altitude is about 2400 to 3500 mtr. There
is small gullies are developing in the pasture area due to movement of
migratory cattle grazer. Gully plugging work in some patches supported with
sowing and planting of grass tufis can improve the area.




9) DHAR BADOTH (10 Ha):- Proposed arca for pasture improvement in
CAT, there is sowing of grass and planting of grass tufts is to be required. The
slop of the area is medium to high, altitude is about 2180 to 3200 mtr. There
is small gullies are ing in the pasture area due to movement of
migratory cattle grazer. Gully plugging work in some patches supported with
nwingmdplmdngofm-mﬁh\minmmem

10) DHAR MANDOLA (5 Ha): - Proposed arca for pasture improvement in
CAT there is sowing of grass and planting of grass tufis is to be required. The
slop of the area is medium to high, altitude is about 2040 to 2270 mtr. There



is small gullies are developing in the pasture area due to movement of

migratory cattle grazer. Gully plugging work in some patches supported with

souq'ngmdpluuingofmmﬂsmimvemem
\

11) DHAR DEOTHAL (5 Ha): - Proposed area for pasture improvement in
CAT there is sowing of grass and planting of grass tufls is to be required. The
slop of the area is medium to high, altitude is about 2600 to 4250 mtr. There
is small gullies are developing in the pasture area due to movement of
migratory cattle grazer. Gully plugging work in some patches supported with
sowing and planting of grass tufis can improve the area.
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REPLENISHMENT/ENRICHMENT PLANTATION

Work Q!

There are some forests in the catchment area where in patches density of crop
is poor and devoid of o shade where planting could be done. In such
areas planting ¢f 800 seedlings per hectare is expected to result in full density
forests. Extent of such areas is estimated to be 20 Ha which will be planted in
2 years. Areas suggested for enrichment plantations, in consultation with local
forest officers, are given below:-

BHAGAI BEAT:
Masrot (10 Ha) near GHS Charda:
. {

Total area available is about 10 Ha. South Eastern aspect, Slope medium to
high. Area covered with thick bushes like Indigofera, Berberis, Rosa
moschata etc. Tree species like Ban, Kainth & few Deodar etc also found in
the area Deodar, Ban, Robinea & Aesculus etc. species can be tried in the
area. Nearest nursery is Kund at a distance of about 3Km. 'R

CHANJU BEAT:
Mehlang (10 Ha) near Sumra Village:



Total area available is about 10 Ha. Southth Eastern aspect, Slope medium to
high. Area covered with thick bushes like Indigofera, Berberis, Rosa
moschata ete. Tree species like Abies pindro, Picea smithiana & few Deodar
etc also found in the area Deodar Robinea & Aesculus etc. species can be
tried in the area. Nearest nursery is Mchla at a distance of about 3 Km.

Plantations over these 20 hectares are proposed to be completed in 2 years
and maintenance is to be continued for 5 years after planting. Sequence of
forests for planting in table is merely suggestive and not binding. Due to any
administrative exigencies, Divisional Forest Officer, Chumba may make any
adjustment in the yearly sequence. Specifications and guidelines for works
will be the same as for afforestation and are appended as Annexure-B. A
budget provision of Rs. 5.20 lacs for Enrichment plantation in Tikri Range of
Chamba Forest Division has been kept as per details given in Annexure-D.
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Definitions |

e loss of soil by wind and water or gravitational creep is known as erosion.
categories are commonly recognized. Normal erosion - which proceeds
at a pace much slower, than the process of soil formation? It is beneficial, as it
checks soil senility. Accelerated erosion is excess of the normal and is
chiefly due to changes in the nature and density of native vegetation by
human activities. The process is invariably harmful as it leads to the removal
of fertile top soil at the rate greatly exceeding that of soil formation. The
discussion that follows is, therefore, mainly concemed with accelerated
erosion.

Type of Erosion

The natural agencies chiefly responsible for accelerated erosion are wind and
water. Since wind is not responsible for any serious erosion in this part of the
land. We are mainly concerned with the latter. Erosion by water involves
hydraulic action, abrasion, solution and transportation of soil. The velocity of
flow has an important bearing on its erosion power. The following categories
are recognized: -




Sheet Erosion

This applied to the removal of a more or less uniform layer of surface soil.
The general contour of the land surface unaltered and so the insidious
effects so unnoticed until most of the top soil have been lost. Sheet erosion is
most active on cultivated lands but is unimportant in forests where

unincorporated organic matter covers up the soil.
Rill Erosion (fingering or incipient gullying)

This implies the formation of small channels in the land surface. It represents
an intermediate stage between sheet and gully erosion. In forest areas, this
type of erosion is generally seen along the extraction paths and in fire brunt
areas.

Gully Erosion

This refers to the formation of large channels or gullies. This develops in
situation where concentrated run off attains sufficient volume and velocity to
cut deep into the soil body. Gullies have their origin in rills, side roads, trials,
cattle treads of natural depressions. Gullying commonly proceeds by waterfall
erosion at its head. If the material is easily eroded, the gullies tend to be deep
and narrow but if the substratum is hard, the gullies are shallow with sides
gently sloping. As a rule, gullies carry water only during or immediately after
the rains.

Stabilization of Land Slips

Relatively weak geological structure of the terrain and its disturbance through
road and other on-land construction programme disturb the strata and many a
time results in landslips, Left unattended some of these get naturally
stabilized whereas others aggravate to such an extent that special efforts are
needed to stabilize these.

Landslides seen in the catchment area which can be stabilized with
engmeering and vegetative measures,



Stabilization of Stream Banks

The stretch of streams causing bank erosion has been identified. In the
ndenﬁﬂedmuehﬁisneemymm&:nuewimmonbomm
wnvedwbmksmdmulwmmnutomtheﬂowof
water in a specified course. Forty structures are estimated to be needed along
Mbmhmdabospmlbe&ﬂliﬁ@dformeoddbmkpmamn
structure or a spur here and there, which can also be adjusted within these
funds.

Gullied Area

In totlly degraded land, gullies can make up for a large part of the area, The
objective of reclaiming these gullies is to prevent further erosion and utilize
the land again for protective and productive use. Effective closures and
afforestation will promote vegetational growth and retard further growth of
gullies. However, to increase sedimentation to fill up the gulley gradually,
check dams may have to been constructed where even seasonal water flow is
still expected. Typical measures for reclamation of small gullies include
brushwood plugs and loose stones. Their function is to reduce the velocity of
the flood and ‘comb out” the sediments so that gulley is gradually silted up.

Brushwood plugs

At first trenches which should follow the contour is dug 40 to 60 cm deep
across the gulley bed and the banks. Seen from above the layer will be more
or less V-shaped. The brushwood which must be of sprouting species is
placed upright and tightly together on the downstream side of the trench.
Afterwards the trench is refilled and tamped.

Loose stone plugs

Smaller gullies of less than one meter in depth can often be stabilized by
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.




Nallas

Large gullies and nallas have to be treated o prevent further deepening and
widening. This is done mainly by various types of check dams,

The purpose of check dam is to reduce the gradient and break the velocity of
the flow. Through check dams the water is conducted safely from a higher to
a lower point without causing erosion at the gulley/nalla bed and banks. The
water pools behind the dams promote the percolation of water into the soil.
Chgckdunssﬁﬂserveﬂ\eirpuposewenwuntheymmplmlysihedup
by reducing the gradient inside the gulley/nalla. Longer life-span should be
aimed in case of check dams to be constructed in nallas. They should be
constructed in places where the bed is narrow and the banks are firm. Curves
or sites within or just below gulley/nalla junctions must be avoided.

In an ideal case, check dams should be spaced in such a way that the bottom
of the upper check dam is in level with the top of the next lower one. In steep
area as in the Himalayan region, this is difficult to achieve because too many
check dams will be required. If the section between two successive check
dams cannot be made level, the gradient should at least not exceed 5 percent
for greater success.

The height of the dams influences their spacing. There is the alternative of
constructing a few high or many low dams on a certain gradient. High check
dams have to resist a greater pressure than the low ones and, therefore, are
more liable to damages. While concrete or masonry dams can be built to any
height, dry stone or brushwood dams should be low.

Check dams must be well anchored in the ground and particularly in the
banks to prevent under-scouring and scouring between the dame and the
banks. The flow is directed through a water spill or notch in the center of the
dam. Below the dam where the water hits the bed, a protective apron must be
constructed. For additional strength the check dam is filled up to the notch
with soil on the upstream side.

Types of check dams are distinguished according to the material used.
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Dry Masonry Check Dam

These are generally constructed in upper reaches of eroding nalas to reduce
the bed slope, stabilize the grade and check the bed scouring and retain silt,
sand and pebbles.

Depending upon the size of the dam depth of foundations may vary from
30c¢m to 60cm. Foundation should be dug across the nalla width extending
well into the banks. The soil is piled up-stream to be used later for the refill.
The largest stones are placed in the bottom layers. Larger check dams with
steps in front are stronger, safer and more useful. In every layer of stones a
step of 15 to 20 cm is left on the downstream side, so that width is reduced
from base to top. The advantage is that the flow is gradually conducted down
to the apron. Two wing walls with appropriate foundation are often
constructed at the upper side to force the flow into the water spill or notch and
prevent it from damaging the banks. The wing walls should form an angle of
about 30° with the banks.

In the center of the “crown” a notch of concave shape is to be provided which
must be wide enough to cope with the peak run-off. Generally a length of half
the span of the dam and depth of 20 to 30 cm are considered appropriate.

Below the dam an apron has to be constructed with stones. On the up-stream
side the dam has to get an earth fill for greater strength. Finally, the structure
is supplemented by planting seedlings and cuttings of suitable species along



the banks on the upstream side. Alnus & willows, form good species for this
purpose. Such check dams are provided in areas closed for afforestation.

Solid Check Dams

In bouldery nallas, with or without some 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 negds 1o be constructed. " |
pp— ——

A total budget provision of Rs. 89,63 lacs Nis Been made towards these Soil

Stabilization and Engineeri és. The details of different protection
measures are given in Annexure-E.

llhmbeenoburveddmmemainnallduluwsolidmblebmks.mckybeds
with lot of loose stones and boulders, The nallahs are perennial with heavy
water flow. Some of the nallahs have already been taken up for treatment as
sﬂchthcmhmllahsdonm:aquimmmhmunem.ﬂomvenidcbnmha
of these nallahs require treatment as under.

Tbedeuilsofvﬁomumobservedmdremmended for soil & moisture
conservation works is as under.

wlNM-Appmximﬂzlengﬂ;ofmeulhhisabom4.5 km,
Length of nallah below the road side is approx.1200 RMT totally stabilized,
mckybue.goodvegemim.ﬂ\ickhnhamdummthcmllahonbod\
sides. Nallah perennial with heavy flow of water. Trees along the nallah are
Rhododendron, Ban, poplar, Neolitsea (Chirindi), Corylus (Thangi).
Chandrah, etc. Bushes- Berbaries, Principia, Ariesma, Rosa moschata,
Daphne, Sarcococca, Debrigaesia, Dhatura etc .Side retaining walls
constructed in some portion of nallah under NAREGA. Walls at the distance
of 20 mtrs from the nallah on left side. Some portion of the nala about
$00Metres length atl4 (N 32°-45874  E 076°-16.248 hieght 2185 mir)
affocwdbysoileroaimalongthebmkmdneedssidembiliuﬁon
(Bioengineering measures are required for the protection of the nallah) Some
slides in small patches found in different portions of the nala which can be
treated with check walls, Cribbed structure with species like Eucalipitus,
Salix & bushes like Barberries etc. Upper portion of nala rocky and narrow.
The flow of water increases during the rainy season, presently almost no flow
of water in this portion of nalla. Some loose boulder structures/checkdams

with vegetative support can be useful Some crate wire check walls have been
a7




constructed on the sides under NAREGA by the Block/Panchayat near the
gharat of Sh. Parza Ram s/o Dharu R/o village Banoula.

SLIDING AREA ON LEFT BANK OF CHARDA NALA:-Sliding area
falls under MWS Tf 3d on the left bank of Charda nalla in Jured RF. Crate
wire spurs, Protection wall and vegetative crib structure along with Bio
Engineering Spps. Neolitsea (Chirindi) cuttings, Eucalyptus, Robinia,
H.C.Nut ete.Willow cutting for Cribe str, Stone pitching can also be done for
slide stabilization.

Kharew Nallah- It is tributary (Side branch) of Keimli nalla, total length
from top of Amrotha to Bottom village Bhami Aprox. Length 6.500 Kmt.
There are big exposed soil &slips spot on the right side of the nala. The nalla
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passes from the area near NAG TEMPLE in village MOUHA. Crate walls
(N 32°- 46.039 E 076"-17.651 Altitude 2344 mtr.) along the right side of nalla
for the side stabilization, and Cribbed vegetative C/walls and Bio Eng.
Spps.can are planted for the stabilization of the slips. Side tributary of the
Keimli nalla portion near village Bhami (N 32°-45.907 E 076%17.901
Altitude 2074 mtr.) at about 100 mtr. From base of the nalla requires side
stabilization work like Creat C/walls, side spurs etc. and Bio Eng. Spps. Side
of the nalla,

NAKOL /NAKAI NALLAH- Length of the nalla from base of Keimly nalla
isabomaproxA.SOOKmBmofdlemllaismosdymckymdmeay
almost all along its length. Nakal nalla is on the right bank of the Keimly
nalla. Two side branches of the Nakal nalla on the left bank side of the nalla
are at an Altitude of 2208 mtr( N 32°-46.477 E076°-18.690 point between
the two branches.) Approx. length of the 1 side branch of the Nakal nalla is
about 1300 mtr. Most of the portion of this branch is rocky and stable. Only
200-250 mtr. Length starting from the base is affected by soil erosion/slip.
This area can be treated by constructing C/walls, Cribbed vegetative C/dams
and planting of bio Engineering species.

Approx. length of the 2™ side branch of the Nakal nalla is about 800 mitr.
Most of the portion of this branch is also rocky and stable. Only 100 mtr.
Length starting from the base is affected by soil erosion/slip and can be given
same treatment as is proposed for first branch. The water flows mostly during
the rainy season in these branches of Nakal pala.




KAIMLY NALLAH- The approx. length of Kaimly nalla is about 2.5
Kmtr.There is heavy flow of water through this nalla, the portion between
Chhilrehi to village Salera is named as Keimly nalla. There are some slides
along the left bank of the Keimly Nala which need treatment. One slide is
near Juri village in the DPF Juri due to which the area is sinking The side of
the nala can be stabilized by the side protection wall, spur, supported by
vegetative crib structure and planting of bio engineering species on the left
bank of nala .Construction of diversion channel (Approx. 1000 Rmt long) at
the top in the area adjoining the private land of village Juri.




CHARDA NALA- The slide along right side of Charda nalla above the
barrage side required to be treated with ¢rib vegetative structure supported
with Bio engineering species, creat wire protection check walls for side
protection and loose boulder stone check walls/ check dams. The land slide is
in Bhagaigarh DPF.

SAWALA NALLAH:- The length of the nallha is approximately 6-7 Km.
the sides of nallah are unstable with lot of loose soil and slips. Mainly crate
wire structures for side stabilization supported with vegetative measures and
plantation of bio engineering species along the sides of nallah and around the
nallah is required. Some crate wire check walls has been constructed by the
Block Development Department under NREGA by Panchyat Pradhan Chanju.
But very few structures are intact at present. Area needs treatment. There is
heavy flow of water in nallah during the rainy season. Crate wire check dam,
side walls are required at appropriate places and loose boulders stone, check
walls are required at the narrow and dry potion of the nallah. Nallah has not
been treated under any scheme by Forest Department. Area falls under MWS
Tf 3k. There are heavy slides near village Cheeh below the Bhaghai Chanju
road. The slope of the affected area is medium, aspect is south eastern and the
area is adjoining the private land of the village Cheeh. Ban, Eucalyptus and
bushes of Berberris Principea etc. are growing in the area.



PANIHARKA NALLAH: - Total length of the nalla is about 2 km. This is
side branch of Chanju nalla, lower 100 mtr. are heavily affected with slips.
The nalla requires treatment with check walls, gabion walls for side
protection, crib structure and bio engineering species plants along the side of
the nalla. Presently flow of water is very less in the nalla. Heavy flow of
water during the rainy season. Upper portion of the nalla is rocky and stable.
Mainly bushes and shrubs are there along the nalla in the stabilized portion.

MORA NALLAH: - The total length of the nalla is about 2.5 km. Nala is
stabilized along the most of its length, rocky with bouldery, sides are almost
stable with vegetation. Some small eroded patches along the nalla can be
treated with planting of local species plants along the side of the nalla. The
vegetation around the nalla shrubs like Kathi, Kasmal, Barbaries, Kareri etc.



GUDIARA NALLAH: - The length of the nalla is about 1 kmtr. base
covered with boulder stone, sides of the nalla is unstable at some points with
loose sliding soil along the nalla. Upper portion above the road almost stable,
Middle and lower portion required side stabilization with crate wire check
walls supported with Bio engineering species along the sides of the structure.
Nalla not treated under any departmental scheme. Nalla destabilized due 10
construction of Bhagai-Chanju road.

MEHAD NALLAH:- Approx. length of the nalla is about 4.5 kmtr. Almost
completely stabilized, densely vegetated, mostly rocky base, one or two slips
near the top, cribbed structure check walls, side protection wall to be required
to retain the slip as says by Forest Guard incharge Sundri beat. Nalla falls in
between Jammu Kalwali RF & Topi RF of Chanju beat and Sundri beat.




SAKTOONI NALLAH:- Approx. length of the nalla is about 3.5 kmtr .
NllhfallsinSmdribeltAhmnbiliadnbngmo‘tofiulengﬂ:demﬂy
vegetated, but big slip about 2 hact. at about 1000 Metres from the base of
Chnjumll:onthelenhnkofuwanqundhcmedmms.dwck
walls, supported with bio engineering species are required for stabilization.
Vegetation around the area is Fir, Spruce, Deodar, Khirak, Ban,Badda and
Chirindi etc.

BHASBHED NALLAH: - Approx. length of the nalla is about 4 kmir.
Completely stabilized, densely vegetated, rocky base needs no treatment.
Most of the base of the nalla is rocky with boulders, sides are almost stable.
th:wmﬁnlcnhnkofaluﬁuwhmumdywm
RVP/FPR in Tf 2b.
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CONCEPT, APPROACH AND PRACTICABLE TECHNIQUES OF
BIOENGINEERING

1 Concept of Bioengineering

Wood and living plants were the only materials for hill and slope stabilization
works for hundreds of years. These days some of the old techniques have
been modified and applied, which mainly use live material such as willow
branches, willow cuttings, and rooted deciduous trees. The duration for
implementing vegetation for slope stabilization works depend on the
technique of soil bioengineering measure and the type of the plant that has
been used. The techniques used in soil bioengineering are traditional and have
been used since very long time ago.

Bioengineering is a sustainable approach where the combination of live and
dead plants and plant parts are used as building materials for erosion
reduction and upland slope prevention. This is based on engineering concept.
The combination of vegetative engineering systems and civil engineering
systems normally offers the most complete natural and cost effective solution
to the variety of instability problems affecting a site

The overall objective is to provide better living conditions to the population
by the provision of environment sound and improved sustainable mountain
system so as to make a rapid economic growth in tune with economic growth
of the country. Specifically bioengineering is adapted with a view to

i) examine soil bioengineering needs of project,

ii)  monitor existing slope stabilization works,

iii) study plant species compositions and plant species which can be
used for future soil bioengineering purpose.

iv)  survey a plan of soil bioengineering activities.

v)  test plant species in combination with different soil-bioengineering
techniques for its suitability in winter plantations.




vi) stabilize the unstable slopes through a suitable application of
veaetmmmdiﬁ'umg"‘." ngis methods, cither alone or
in combination MMMM&&
vii) use indigenous materials, low capital costs compared to civil
engineering structures.
Slope bioengineering is totally labour based approach providing benefits to
theloulpeople.ltfoaueaonwwdnmngemthemmal
environment as well as reducing the future maintenance costs. Major portion
of the cost of the hill stabilization goes toward the payment of wages to the
local labour. Hydro Project construction approach incorporates social,
environmental and technical issues. The people’s participation is most
essential for the success of slope conservation works. The use of local
materials motivates local people’s participation. Soil bioengineering is an
important and an integral part of construction, which is environment sound
and cost effective. The use of plants for land stabilization is applied either
alone, or in conjunction with civil engineering structures and non-living plant
materials to reduce shallow-seated instability and erosion on slopes. The total
budget provision of 49.66 lacs is given in Annexure-F.

2 Bioengineering Approach

Experiences have proven that without adequate planning hills are not
sustainable. Evidences have also shown that in the past some hill slopes of the
Himalayan region needed rehabilitation because of no maintenance or very
poor maintenance. The conventional method of hydro power project
construction are generally being followed and are increasingly being
questioned due to the use of large scale engineering structures with high
investments.

3 Practicable Ways for Technique Adoption and Construction of
Nurseries

Bioengineering methods can be used to protect almost all type of slopes
against erosion and reduces the instance of shallow failures. However, the
establishment process may take some time. Vegetation is more dynamic than
inert and takes some time to reach their maximum strength. They tend to
become stronger over time. The application of soil bioengineering in
combination with civil engineering structures would be most appropriate. Dry
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stone walls or gabion retaining structures are built in the valley side of the
road to protect the fill volume to reduce mass wasting and erosion process.
Erosion control plantings are carried out on bare fill surface. Every attempt is
made to maintain mass balance of hill slopes (cut and fill). The incorporation
of soil bioengineering is a vital and integral part of road construction.

Cuttings and rooted plants are used during the dormant season. Various
methods are available for hill side slope stabilization,

The methods for seeding are dry-seeding and hydroseeding. The seed will be
protected with straw in combination with bitumin or meshes of jute and wire
on exposed areas. The stabilisation can be increased through transplanting
stump sprout deciduous trees after revegetation with seeding.

Loose rock slopes can be stabilized with different types of brush layering. The
applications with rooted plants are known as hedge layer. The unrooted plant
installations are brush layer. A combination of both is a hedge brush layer.

Dewatering and stabilization of wet slopes can be done through the use of
drain and slope fascines. The fascines consist of live branches of willows that
are tied together with wire.

There are numerous different hill side slope stabilization methods, which
utilize plants in combination with construction of wood, stone and wire such
as planted pole walls, live slope grids, live bamboo crib walls, vegetated stone
walls and vegetated gabions. Choosing the right method depends on various
factors such as the position of slope, ground and available material. The
sections given below presents the techniques adopted in brush layer, drainage
fascines, pallisade, single tree planting and grass planting. The advantages
and disadvantages of each of these techniques are also given under the
respective techniques.

3.1 Brush Layer Techniques

Brush Layer consists of placing live branch cuttings laid in small benches
excavated into slopes. The benches can range from 2 to 3 ft wide. Live
materials should be 1/2 to 2 inches in diameter. It is long enough to reach the
back of the bench. The side branches should remain intact for installation.
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Brush layer construction placing live branch cuttings in slopes

The cuttings are placed into slopes and oriented perpendicular to slopes. This
is a more effective for earth reinforcement and mass stability of slope, It is
also recommended on slopes up to 2:1 in steepness. It serves as tensile
inclusions or reinforcing units. It assists in retarding runoff and reducing
surface erosion.

The construction breaks up the slope length into series of shorter slopes
separated by rows of brush layer. It also reinforces the soil with un rooted
branch stems and reinforces the soil as roots develop, adding significant
resistance to sliding or shear resistance.

Whereas on dryer sites it helps infiltration on dry sites and drying excessively
wet sites. It also adjusts the sites micro-climate, thus aiding seed germination
and natural regencration. The technique also acts as horizontal drains by
redirecting and mitigating adverse slope scepage.

The construction is started at the toe of slope. Benches are excavated
horizontally, on the contour, or slightly down the slope, if needed to aid the
drainage. The surface of the bench slope should be constructed in such a
manner that the outside edge is higher than the inside part. The live branch
cuttings placed on the bench.

Branch growing tips (shoot bud) should be aligned towards the outside of the
bench. The backfill is placed on top of the branches and compacted to




eliminate air spaces. The brush tips should extend slightly beyond the fill to
filter sediment. Each lower bench is backfilled with soil obtained from
excavating the bench above.

3.2 Drainage fascines

Fascines are used for a variety of slope stabilization purposes. Fascines slow
runoff, catch debris and reinforce the slope due to rooting. Drainage fascines
in particular stabilize and drain slopes and are built into rills or small gullies.
Immediately after establishment they have a draining effect because the water
is channelled through the straight branches. With shoot and root development
they form a strong line of vegetation. Additionally they achieve water-
removal due to transpiration of plants.

o . enhiee

Drainage fascines

Draining fascines are long bundles of live branches or stems approximately
20 to 40 cm in diameter. The branches are placed with the butt ends pointing
at the same direction into existing rills or dug trenches following the contour
or desired angle precisely.

The bundles are tied together with 1.5 to 2.0 mm wire every | m and fixed
into the ground every meter by wooden pegs or live stacks with a minimum
length of about 80-100 cm. For the lower third of the fascine green branches
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of non-sprouting plants or gravel can be used. After placement the fascines
uceowredwnhlthinnoilllyqo'flbout}to'%cm‘ All branches should be
in contact with soil to enable rooting and shoot development.

3.3 Palisades

Vegetated palisade constructions are ancient techniques, which were already
used by the first people in Central Europe. At the beginning of the 20"
century vegetated palisade constructions were still common in Bohemia,
Moravia and Slovakia.

Palisades are used for protection of small but deeper, narrow gullies and
shallow V-shaped rills. Immediately after construction they provide
mechanical protection by catching debris, armouring and reinforcing gully
floors. These effects are increasing after shoot development of cuttings. As a
result of plant transpiration, they achieve water-removal from soil.

Whalirrtanils LI TN B 1 =)

Palisades
Huge live poles are driven or dug half of their length, vertically into the
ground. § to 20 live poles per running meter with at least 5 cm in diameter
should be used. On their top they are fixed by wire on one or two cross
beams, which have been anchored into the sides of the gully. The distance
between the palisades depends on the steepness of the gully slope and profile
of the gully floor. On slopes with less than 30° inclination 2 m are convenient,




on slopes with an inclination between 30° and 60° a distance of | m is
recommended.

3.4 Single tree planting

Growing shrubs and trees form a dense network of roots in the soil.
Reinforcing and in the longer term anchoring, are the main engineering
functions. Shrub and tree planting can be applied on almost every slope. It is
often used in combination with other soil-bioengineering measures.

Rooted plants from the nursery (usually raised as polypot seedlings) are
planted in off-set rows or in other specific pattern on the slope. One plant per
m’ should be enough. Main considerations are the costs of establishment and
the period in which a dense plantation is required. The plants are put into a pit
large enough for the rooting system. After filling soil carefully around the
cylinder of roots and soil from the polypot, the soil is firmed gently around
the plant. Stump-sprouting species should be preferred. Mulching, with for
instance compost or chopped grass helps the young plants to grow faster by

3.5 Grass planting

For grass planting, grass slips, cuttings, or clumps grown from seed are
planted in lines or at random on the slope. Grass plantations protect the slope,

due 10 rooting and by providing a surface cover. They reduce the speed of
runoff, catch debris and armour the slope.

By using a planting bar holes just big enough for the roots are made. The
grass slips or cuttings are placed into it, the soil filled around it and firmed
gently. Grass planting is started from the top of the slope working
downwards,

Different patterns of grass lines can be used as given below:

* Contour/horizontal lines: They reduce speed of runoff and catch debris
thereby armouring the slope.



* Down-slope/vertical lines: Armour, reinforce and drain the slope, Used
for damp sites and poorly drained materials where an intensified
infiltration can lead to liquefaction of the soil.
they catch debris and drain the slope. Best compromise of horizontal and
vertical planting.

. W@hhoﬂ@mﬁhcombhuionwhhjmmingm
very steep harsh slopes where complete surface protection is needed.
The locally available grass species can be used for erosion control
purpose and are useful for thatch, fodder, pasture and medicines.



FOREST PROTECTION
Construction and repair of boundary pillars

Though the boundary pillar registers have been maintained but all of these are
required to be updated. The boundary pillars of most of the DPF's have been
erected randomly. At places whole rows of boundary pillars can be seen, but
other places the boundary pillars are too distantly placed, therefore it is
necessary that a plan be prepared for construction of large and intermediate
BP's in all forests. All the BP's along the cultivations shall be taken of due

care and should be constructed wj - A sum of Rs, 1000 lacs
iskeptm\dudiseompmu%wninnnnwc b
Infrastructure Development J’ oy / J...]/*);/‘_,, Mé‘ﬁ-

Buildings

Various types of buildings have been constructed intherceenlpast;hz:a
there is still necessity of some more inspection huts and living quarters for
field staff. Most of the field staff huts have miserably damaged and become
outlived. These are required to be reconstructed. The existing Forest rest
houses are very poorly furnished. An amount of Rs. 20 lacs has been kept for
new buildings and maintenance/furnishing of existing buildings. APO shall be
prepared and got approved before taking up activity under this head. Project
level committee shall prioritize and makes final selection.

Roads, Paths and Bridges

No jeepable road would be constructed in the catchment area; otherwise this
would lead to increased siltation. Only bridle paths, inspection paths and
footbridges shall bemmmwmmdforwmchmmmoras{m‘
has been kept. No major roads will be constructed in the scheme. The details
of paths and bridges to be constructed / maintained under each watershed is as
per Annexure-H. ‘ ¢

l"iruWnui'lTwu&Fln )
/ " 7 | 7
A master. mw}esponmbie for fires in the

Fire i$ a good but a
forests. mm(of;vzofﬁm (in increase in bacterial activity the
/ewlltlm pmdmumnsaugmmled.llredlﬁcd\eweedgmwﬂl.
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provides a clean seed bed, and makes condition suitable for natural
wmn,ymwmwﬁmshofmm
shrubs and a felling refuse. Controlled wse of fire bums most of the
inflammable material and thus the damage that may occur from an
accidental ner fire. On the - hand uncontrolled fires cause a
cmsndauble to the forests 'l'hcqulumnofdmnsedonetomby

Chilfmmmweptible : f
mChnlclﬁpeveryyear ecially in summer season, ho damage to
i g fumi:mmwomsu is the young

s effect on clay is extumely Besides above, fires,
productive capacity of the forests.. | fires degenerate a
valuable foresté into inferior forest. Density and increment of forest are
us affect the yield. The animal life of the forest is demyed
dueloﬁm,ﬁddmfon.nmmlecobnlan is seriously affected. /

Deoduuﬂhﬂm&sﬂympﬁblemﬁm:llthefomuallomd this
working circle will be strictly protected from fires. Young Deodar ions
mdregémmmquirespoctdmmdcompl&wecnnﬁun
fires. Special precautions are necessary in the areas adjoining Chil F To
keep the fire out of these forests it is suggested that the forest floor is swept
clean of the debris and other combustible material. The fire | inspection
and bridal paths should be kept clean of needles, especially in hot weather.

number of fire watchers should be appointed during the fire season.
m1. public co-operation is very necessary to keep out of these
areas,

[ /

Fire Preventive Measures /

Fbuhavc&rmshingeﬁ'ecuonﬂwfmlimme far reaching effecting can
be both constructive and destructive. Controlled fires are of the greater use in
the forestry whereas uncontrolied fires can lead to destruction of forests. Chil



is fire resistant but still Mhmdlim’wﬂgemdusdcwoyedby
i r. Chil trees have ducts and as such they
catch fire easily. On the/other hand deodar and still more so, blue pine, spruce
ndmwsﬂbuﬂnskmodmlybylmtﬁom
burning pile of .Asd\embm/hevenﬁonlsbeuerumcm t
is thus of utmost Significance to prevent fire accident and if it occurs-to check
it from ing. The causes of forest fires have been enumerated above and
10 prevent occurrence of forest fire al) these causes will have to be eliminated
bymilablc/.ction.Amdyof ﬁrcsuﬂedineadxwelsthekcyw
remove or prevent ignition and focus attention on that should
not be done, particularly in case of accidental or those caused
im'so:.mmy&ham,mesmdyon iof and timing of the
: of fires, through

ptoeess of elunma’ion apart fmm planning the prevention and
i causes and thorough

ﬁrcpnvenuonwork.ﬁmmtwotypaof
fire prevention which are discussed below.

Fire Prevention Education

fires. An educated public may help to create strong social
need to preserve/conserve resources, The ways and
undfwﬂrepmemmedmﬁmmumder

. 'i‘rdnhg-l’-’ommlyammgmﬁvcpmemionmd
for preparing a nucleus jof people for guiding prevegtion and control
programmes, Short couﬁes on fire prevention ma be ized for not only

Gnmpnnduyatmemben,uulmad\oolsg&nch
‘organized preferably in those areas which are subjected 1o fire every year.




b.  Control Burning -C od use of fire has many advantages. It
in; ind:miuﬁngﬂnﬁnmofﬁnupmaﬂy

fire traces until they anv sufficiently advanced 10 be
ior fire lines must be cleared of grass in order to
The chill scedling develops bark by the time it is

staff; occasionally the night

patrolling should also be organized and everyone found moving in the forest
nhwldbequeu‘ioncd.sveryl-‘m(}mtd Id look in his beat as his own
property and ‘should be considered ly responsible for its safety.

quumlvidtmfommwbemadebymewmoiww
Forest Officers and occasional visits bytheComervawromedunngthe
fire season.

Wbcn;ﬁreisobmed.l-'mcmrdsandﬁm Watchers at *lookout” points
should at once send & message to the Forest Range and the nearest officer.
They should immediately inform the President and members of the local
pa’chlyuuwclluxhc staff and institution smuonednculhc vicinity to lend
necessary help in the fire ﬁghlmg operation. The senior officer present will
immediately take command of the operation. He should know the local
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ontrol, it is necessary to localize it by
ing 5 only be done under orders
tion an only be attempted from
ge or & fire line. A line is formed along
ing bushes which a fire is
of the ing forest fire.

Successful counter firing calls for the highest dégree of fire behavior

knowledge and accurate appraisal of fuel and burning conditions. The fire and
its potential must be i as a whole. Counter firing also requires a
high degree of skill, coordination i/n"its execution. Inaptly applied,
it may be disastrous and onlytospre#ﬁm.discoungemddemmnu
the staff and in makes a bad situation worse. After fire has been

t under control; a patrol is to be kept on duty until all danger of the fire

has been removed.

Fire Fighting Equipments

Shovel, Fire Raker Brush Hook
Double bit axe McLeod Fire Tender
Fire clothings. 4 4 Wireless sets.

des above, the arrangement for transport, food, and water are essential.
Fuel Wood for Project Labour and Administrative Staffl

Administrative staff with a proposed strength of about 72 is adequately paid
and is accepted to purchase kerosene and cooking gas which is readily
available from existing outlets at Bhajhraru and Chamba

During the construction of the project, it is estimated that a peak labour force
of 350 will be employed but it will be gradually increased and after attaining
the peak force, it will be gradually decreased towards the completion of the
project. During the 42 months of planned period of construction, the labour
force will be increased / decreased as under: -

&7
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Labour Force mp""‘/]

! vm 300
::1?:: ;:: w[{ g:« r"‘f‘ |

Last 6 months 150

Though adequate steps are taken to see that the contractor’s labour force is
provided proper fuel to cook food and mect other household requirements,
However, in this temperate zone area the labour force even then may
indulgent to use of fuel wood due to its easy availability.

Fuel wood is very scarce and promotes pollution. Kerosene oil is easily
available or even can be available as the area is well connected. Moreover, it
has been experienced that laboures find it more expedient to use kerosene oil
for household cooking. Fuel wood takes longer time to produce energy, is
wasteful and pollutant, therefore, it is proposed to encourage the labour to
utilize only 25% of the fuel wood requirement and meet the balance of energy
requirements from use of kerosene oil and use stoves and pressure cookers for
cooking. It is proposed to provide firewood/kerosene from depots t these
workers so that no pressure is generated on local forests. In fact trees falling
within various components of the project to be transferred with land User
Agency are mainly of fuel wood species and could also be used to supplement
fuel wood requirements of labour. There will be no deficiency of kerosene oil.

Impact on Socio-Economic Environment

This construction phase will last for about 3 to § years. The peak labour force
and technical staff required is estimated at about 450. The total number of
persons inhabiting the area including the service population will be about
1,300. The adverse impacts on ecosystem due to such a congregation during
the construction phase have been detailed in the respective sections dealing
with various disciplines of the environment. The construction phase of any
project is rather an unsettled stage characterized by uncertainties and often
disorders. The basic problem relates to management of large population,
which migr+95ate to the construction area in search of jobs. Those who
would migrate to this area are likely to come from various parts of the country
mainly having different cultural, ethnic and social background. Such a




mmeofmlmmhuiammmddummgu.m

poopletlmwandnothawbenm"
of this population in one place, & new culture, having distinet socio-economic
similarity would develop which will have its own entity.

The benefits however, are always not a certainty and depend on several
factors. Often they are directly related to the way construction phase is
handled by the project authorities and their sensitivity to various socio-
economic problems that could develop during this phase.

The availability of infrastructure is generally a problem during the initial
construction phase. Though the construction workers can be subsidized for
certain facilities like health, education, etc., the facilities of desired quality are
often not made available in the initial stages. The adequacy of water supply,
sewage treatment, housing, etc. should therefore, be ensure before and
adequate measures would be taken at the very start of the project.

A budget provision for infrastructure development is as under:

Sr. No P rs A Amount (Rs. In
> | o Lacs)
ildings e | 20.00
./ | Roads, Piths & Bridges Vd 1= 5000 &

Fire Watch Towers & Fire Protection | 42.00 |

O R

Pife Fighting Equipments N ?&0

s bV
T




OPERATIONAL SUPPORT

For an efficient management of forest resources, it is essential that operational
support to the Forest Department is adequately developed. Similarly, in
remote localities of the division there are no places for shelter for the staff,
people and trekkers. Therefore, following provisions be made under the CAT
Plan. A budget provision of Rs. 63 lacs has been kept. Component of

proposals are given as below:
Sr. : Amount (Rs, in
No. T Lacs)
I. |Field Vehicle / Inspection vehicles wivieh 26,00,000/-
incl i v'——m
3. | Computers with Printer and Fax machine, 5.00,000/-
Photocopy Machine, Scanner etc.
3. GPS = == lm.m‘
4. |Misc. Office Fumniture Almirahs, File Racks 5,00,000/-
etc,
5. | R&M of vehicles and machinery for 5 years @ 25,00,000/-
Rs. 5.00 lacs per year.
TOTAL 63,00,000/-

Sr.No. 1 tow/to be provided in Kind by the User Agency.




ENERGY SAVING DEVICES

Conserving energy is otherwise also our collective responsibility for a better
tomorrow. Government of India is committed to meet the growing energy
needs at affordable rates required to meet the objectives of economic
development. To deliver a sustained economic growth rate of 8% to 9%
through 2031-32 and to meet life time energy needs of all citizens, India need
to increase its primary energy supply by 3 to 4 times and electricity
generation capacity about 6 times. As a result energy service demand growth
rates will keep on increasing because of accelerated industrialization,
urbanization, and an emerging consumer society,

Because of government encouragement in the form of subsidies and tax
incentives, energy conservation efforts are also being increasingly viewed asa
major function of the energy industry, as saving an amount of energy has
almost identical economic benefits to generating that same amount of energy.
This is compounded by the fact that the economics of delivering energy tend
10 be priced for capacity as opposed (o average usage.

Fuel wood is very scarce and results in pollution. Though adequate steps are
taken to see that the contractor’s labour force is provided proper fuel to cook
food and meet other household requirements. However, in this temperate zone
area the labour force even then may indulge in to use of fuel wood due to its
easy availability,

Fuel wood takes longer time to produce energy, is wasteful and pollutant.
Therefore, on one hand labour can be encouraged to utilize kerosene instead
of fuel wood by giving them subsidy on kerosene on the other hand other
energy saving devices can be introduced to them 1o reduce the load on fuel
wood hence the forests.

In fact trees falling within various components of the project to be transferred

with land user agency are mainly of fuel wood species and could also be used
to supplement fuel wood requirements of labour.
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Tomednloudmﬁlelwoodmawﬁctmedmtyin arca it is
proposed to provide other energy saving devices worth Rs AS lac to the
aﬁecmdpaoplemthemaothummusmemcdonloulfam
The detailed proposal upvmhwl.

our home with an active solar energy system can significant]
bills inthewhuet AA‘E\MMI soredyeethe
of fi

beuscdto

eleelncnydmyouule

The new technology pressure cookers can significantly cut the energy used
heookmg.Modanpuumcookersmeyoumomy help ¢ut pollution and
ﬁdncllmntemlhemufemeookmalsouvewuu The
eﬁdeatprmmcookercoohfoodsoq\n&ly your stove will be on less and
generating heat for less time. Using a modern pressure cooker can reduce a
stove's energy consumption by 70%. Pressure-cooking is the easiest and
Mgrmcookingmelhod. LPH

Fra-
Pﬂﬁ”b a’—) LP&D 7&‘,A.\

F\

n




ECO-FORCE/ECO-BATALION \(

ﬂwmceplofEco—Tuka(B’l‘F)Mwasixﬁﬁl‘ed the Ministry
of Dcfemhl%ﬂwithaviewwinvdvecx-suviccminaﬂm
mdeoo-dcvelopnwnuchemesinftrﬂmanddiﬁiczﬂlplmmmdamkc
restoration of degraded eco-systems through afforestation, soil conservation
and water resource management techniques. Under the scheme the
establishment and operational expenditure on Eco-Task Force or Eco-
Battalion raised by the Ministry of Defence is reimbursed by Ministry while
U\einpmMusapling.fcncingac.asdsomcpmfeMandmnguial
guidmceispmvidedbylhcconcanedSmcFotesDepamnems.

Sy o > SRR ,

ECO TASK FORCE

In order to step up the pace of expenditure on implementation of CAT Plans
as well as to augment the HPFD's limited capacity to execute the approved
CAT Plans, farming out of CAT Plan works to Eco Battalion/Eco Task Force
is a very effective option, considering their capacity to work in difficult areas
all year round and healthy survival of the plantations done by them in the
past.

The state of Himachal Pradesh has also raised 133 Infantry Batalion TA
(Ecological) in March 2006 with sole purpose of generation of employment
opportunity for ex-servicemen of the state through afforestation and soil
conservation works.




Ecological Task Forces are created to execute specific ecology related
projects (afforestation & soil conservation works) in hard, rugged termain,
with a Military like work culture and tment, with technical inputs from
the Forest Department. Officers'& JCOs are taken from Regular Army &
Territorial Army; other ranks are recruited from ex-servicemen from the near-
by areas where the unit is located. Each ETF may be composed of one or
more companies depending upon the needs and scope of work.

Responsibilities of Forest Department:

 Provide land, material (fencing, seed/saplings, manure etc. including
transportation)

o Establishment charges, Accommodation, water, electricity, telephone
connections, other administration requirements (Bear all expenses)

o Technical advice

Responsibility of Eco-Task Force:

e Provide manpower for works (such as for planting, transportation of
saplings, watering of plants, soil conservation works etc.)

e Execute all works in areas handed over to the ETF including
maintenance for three years.

o Watch and ward of the plantation area.

o Organize mass awareness programmes.

11mfm=.withuviewwpoo|inmoum§wamnm,lprovidonof
Biological and Engineering measures amounting to Rs. 22 Lacs is being made
on this account in the CAT Plan.
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JOINT FOREST MANAGEMENT

lnu\cprooessofmomemuwoo&cptofloimFm
Management is an intervention organized and collective thinking on
the issues of forest Milldnuwedimtsofasomd
management system ie. scientific, professions

anthropological dimensions and economic
duwmsmaxummnbeneﬁufonhc ociety
resources in mind. It must be rememb thﬂthesmmbbemmngedm
limited and claim over the arevanednosinglesoluuonota
particular practice of this manageme
The philosophy for JFM in essencé aims at involving the people in resource
generation activities through mo
management  and sbaring

with the forest thforestmm:gamemdecision making;

ii) rules and onsnbmnrespoﬁsibilitiesmdﬂmingdemion
making;

iii) involvement of NGOS particularly in documentation, training, research
and community level organizing and facilitation;

iv) reorientation and training of forest department staff and locals
comm 3

v)  the joint preparation of microplans for forest management which often
form the basis of formal agreements between the forest department and

vi)  The formation of state level working groups to co-ordinate their Joint
Forest Management.

Jmmmemgememmlnduuamwptmnsinﬁmywhmhu
continuously evolving bases on local experience. No two states have identical
forms of JFM but the collective experience of these differences is enriching
thcoomoptsmdlthemlnmeomztmoﬂbelmpauweofdnmcpt

lnd the value of this leaming process a prominent NGO the Society for the
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Promotion of Water land Development has recently established a JFM
network to facilitate the exchange of this experience.

Sustainability of JFM.....

'

A

Objectives of Joint Forest Management

The basic objects of Joint Forest Management are given below
J

Toevdvd’musondlebsichsu&swmnimofsoﬂ,m
and forest resources.

To provided an effective and immediate treatment for barren,
wastelands, or degraded protected forests situated near village through
protection, afforestation, pasture development, soil conservation by
active participation of local people.

To maintain the environmental stability through preservation and
wherever necessary, restoration of the ecological balance that has been
adversely destroyed by depletion of the forests through involvement of
local people in resource management.

- To augment fuel wood, fodder and small timber production for use by
local people.



5. To convert a hostile population living in the fringes of forests areas into

Joint Forest Management in Himachal Pradesh

Vide H.P.Govt. Order No. Forest (C) 3-4/80-V dated 12.05.93 it was decided
by the Govt. to constitute Village Forest Development Committee for JFM in
the villages of Himachal Pradesh for ing, Protection, Afforestation and
Jjudicious use for Eco. Development o areas situated near the villages so

Procedure for constitution of Forest Development Commitiee as per above
mentioned order is laid down &s under:-

1. Name of Committee: Village Forest Development Committee (V.F.D.C.)
2. Definition: A Vill orest Development Committee is a registered, non
political body all families of a Tikka/Village.

3. Area Selection: shall be only one Village Forest Development

Committee (VFDC) in each Tikka/Village.

4. Constitution: adult male and female member of each family will be
enrolled as a member of the General House of VFDC of the village. President
Mghila Mandal, President Yuvak Mandal, Members of Panchayat
representing Tikka/Village will be nominated as members of the General
House of the VFDC by DFO concerned.

5. Executive Body: The Executive Body will have 9 to 12 members including
nominated ones. It will have President, Vice-President, Treasurer etc. who
will be elected by the Executive Body itself. Two auditors will be elected in
the General House.



A uniform representation shall be given to each group of 10-20 families and
the executive body will have minimum 5 members fru’pﬂle Tikka/Village out
of which 50% will be women.

Forest Guard will be ex-officio Manbur-gcrewy of the Executive Body.
One member of Gram Panchayat, one member from Antyodaya family, one
woman cither from Mahila Mandal or otherwise will also be nominated
members of the Body. )
/

6. Meetings: There will be two meetings of the General House and four of the
Executive body in a year. DFO will ne the meeting with the President of
the Executive Body of VFDC and the Range Officer concerned twice in a
year to review the progress of work. Quorum will be 50% for these

7. Registration of Committeé: VFDC will formally be registered by the

/
8. Management Plan: The Ranger Officer concerned will prepare Joint
Forest Management Plan with the help of Executive Body which will be
discussed with General House of VFDC and finally approved by the DFO.

9. Daties of VFDC: To persuade the villagers to give the available areas for
plantation. To assist the Forest Department in Planning, Protection,
Afforestation, Judicious use of all existing rights and equitable sharing of
usufructs and eco-development of the area as per approved Management Plan.

10. nupombm;’ It will be the responsibility of the Committee (1) to just
and fair distribution of the usufructs derived and (2) to ensure the
management as per prescribed norm, (3) settlement of disputes between
villages, (4) honor all the commitments.

11. Powers of the Committee: Committee will make its own bye-laws with
the concurrence of concemed DFO. The committee can recommend
punishment to the offenders including cancellation of membership and forfeit
their share in usufructs to the concemed DFO.
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12. Duties & Responsibilities of Forest Department

~To explain Joint Management Plan to the ¥ /

-To recognize the VFDC in letter and and give weightage to its
recommendations. ' §
“To provide technical know-how, adn
order 10 assist the Executive Body to carr,

istrative and managerial skills, in
ut the responsibilities.

13. Power of the Forest Depa Membership of any individual from
the General House/Executive Body ¢an be dissolved by the General House in
consultation with the DFO, DFO c4n dissolve the Executive Body and in case
it fails to fulfil its duties and ibilities.

14. Dispute Arbitration, Termination of Agreement: Appeal of the
aggrieved/Executive Body will lie with the Conservator of Forests who will
communicate his decision within a month's time and will be final.

15. Usufructs Sharing entire quantity of usufructs will be distributed to
the villagers under the'supervision of Forest Guard (Member Secretary) 25%
of the net sale of final harvests will be given to the VFDC out of the
plantations/coppice to raised and kept in 8 common fund of the committee
known as Village Development Fund which can be utilized of village
development with the approval of General house and in consultation
with the con DFO. The exercise of other rights viz. timber, fuel wood
etc. will be ble as per provisions of settlements.

Role of W INJFM
Women in general and those of rural areas in particulars play an important
role in maintaining the family and thereby improving the village economy. It
is often said that if a women is developed, the entire family is developed,
because it is only women who is most intimately connected with the basic
needs. Thus, the woman as a mother in the household assumes the role of
ient manager and undertakes various functions for the welfare of the
i

9




The entire village abutting the forests actually depends on the forests for the
daﬂybaedneedsmthcfomofsmnllﬁmbumdfoddumleafmmm
etc., unlike the women in urban areas; the rural women are solely dependent
on the forests for their fuel needs to a very large extent. It i the woman who
collects fuel wood and dried sticks for cooking from the forest.
Many women also bring fuel wood from forests for their sustenance through
wage carning as they do not have any other altermative sources of
employment. The rural women take care of cattle/grazing in the forests. In
mmypmsofﬂneomuywunmoollcctpomblemﬁunpuamul)mgle
streams passing through the forests.

mwmncnsmimdewwudsforesuhésbemdungingcammon
strategies at the National and State Level. In the Himalayan region, rural men
are very much interested in raising pine 50 as to get quick money at the
time of harvests. On the other hand, the women are interested in raising broad
leaved trees like Quercus incana; Oled cuspidate, Acer species, Alnust nitida,
Grewia oppositifolia, Pistacia integerrima, Albizzia stipuplata etc which
improves the diversity and result in perennial flow of water in mountain
streams in the region and the woman have succeeded in this sphere of
activity.

In short, women can play a dominant role in the implementation of J.F.M.
because of their intimate association with forests. They depend on forest for
various livelihood security services, they must get equal representation in the
Village Forest Councils and have a choice in the decision making viz. In the
selection of species and other silvicultural measures for upgrading the
degraded forests vegetative cover and bio-diversity.

Scape of Joint Forest Management in Catchment Area

Large chunks of Demarcated Protected Forests and Un-demarcated Protected
Forests are blank near the habitations. They support generally inferior and
bushy type of vegetation. Pasture lands are deteriorating speedily due to
excessive grazing. Local people are mostly interested in raising Banoak,
Kahu, Siris, Dhaman and other broad leaved to fulfill their requirements for




fuel wood, small timber and fodder. llllughutltimde,peoplemnlw
accustomed to collect and sell non timber forest produce to middle traders to
eam their livelihood. The concept of JFM would play an i t role in
protection, conservation of forests, thereby improving/ the economic
conditions of local people. Forests in the tract dealt with between the
devlﬁauﬁOMlo“&M.MMﬁmndw of Ravi River to the
top of lofty mountains. They are found in all type of slopes, aspects, and are
tich in flora and fauna. There is a great diversity in the vegetation of the tract
starting from river in species like Dalbergia sissoo, Mallotus philippinesis and
ending with Abies pindrow, Juniperus mac and alpine pastures. The
most important conifers are Deodar, Kail, Spruge, Fir and Chil and amongst
broad leaved are Quercus species, Alnus niti Acsculus, Celtis australis,
Acer species, Corylus ‘columa, Juglans fegia, olea cuspidate, Pistacia
integernm&?opﬂuctﬂﬂe.mtodoml/m. Fraxinus floribunda
etc. The tract has a variety of valuable medicinal herbs like Patis, Chora,
Kaur, Bankakri, Kuth, Guechie, Veleriand species (Smak), Banafsha, Dhool
ele.

Implementation of J.F.M.

pasture areas, also choice/ f species is left to village councils.
b.  Non Timber Forest Produce

The value of non umber forest produce cannot be under-rated since they
constitute an important raw material for the various industries which are the
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focal points of economic development in the state. The importance of non
ﬁmbafmmmumundjnmdmgﬂywmcmmyﬂwyfmhbm
bymemmeymdertoﬁe,‘_“ at large. The Ayurvedic and
UnmiSymmofmedichmmonchlf' both on these products,” cople
living in interiors largely depend on
livelihood. They usually collect the vario
middle man who further sells in the market.
Products that are found or can be introduce
cultivation, Cdlecmummaadmﬂeﬁngac.
Joint Forest Management can play a dominant in
this nature heritage and at the same time 0 improve
people. The choice of species to be raised is left 10 Vi

Assessment of Positive Impacts
General

The positive impacts that are anticipated fro theccmpletion of this project
are in the sphere of electricity generation,
socio-economical benefits.

Additional generation of 36 MW of electric energy to local grid will increase
the scope of industrial development in the areas based on wool and medicinal
herbs. ‘

Socio-Economic Benefits /

- For transport of machinery road will be widened. This will facilitate
faster speed and easy negotilbtlity on these mountain roads.
- Tele-communications will i nnprove
- Due to concentration of labour and administrative staff of the project,
Jocal small time shopkeepers will have scope for accelerating their turn
over.



A budget provision of Rs. lQi'lcll-lboen&pLCompmutofptoposdnm
given in Annexure-J.
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The mainstay of the hydro-electric projects is continuous supply of
water. It calls for management of the catchment in a way that enhances the

water percolation and reduces run off. The catchment of Chanju project has
been subject to disturbance on account of removal of biomass for firewood,
use of slopes for grazing of livestock, bringing the slopes under plough for
agriculture, and for construction of roads and paths, etc. These processes have
caused change in the ecological regime and landscape structure in the valley.
Even though this plan provides for addressing the immediate needs for
rehabilitation of Chanju catchment through afforestation, rehabilitation of
degraded areas, stabilization of road sides & land slides, ete. there is a need to
wﬂuuk;focmedmch.lmdiammpéuof'

Q’o Florisnceompouuonofvurg_mj.@cmhblm ~ )
\‘Beolmmlswdies.specmlylnmonpmnem&selwdonof
species for stabilization efforts,
* Social structure and likely pressures on the forestry resources in the
valley.
¢ Stundardization of nursery techniques of species for soil stabilization.

The research wing of the HPFD will be responsible for carrying out these
studics. A provision of Rs. 8.00 lacs has been made in the plan for forestry
research pertaining to this catchment. The areas for undertaking research trials
will be short listed & selected on the basis of results of research studies,




DEVELOPMENT OF CHANJU VALLEY AS ECO-TOURISM
Introduction

Ecotourism has come to be reganded as a type of responsible tourism where
tourists, as individuals or in small groups, venture into lesser known
destinations to enjoy the nature in its pristine form along with gaining
understanding of local cultures and customs in such a way as to cause
minimum impact on the nature and the local culture. Since ecotourism entails
understanding of local culture, it involves local communities living in their
usual lifestyles and provides them a livelihood option. Subscription to
ecotourism does not envisage large scale investments on the part of local
communities and it remains a low cost low impact operation. As ecotourism is
essentially based on Nature and managed by the local communities, it
provides an incentive to the local communities to protect and sustainably
manage the landscape.

Himachal Pradesh, a paradise of scenic beauty with very hospitable local
communities, forms an ideal ecotourism destination, As the word is
spreading, more and more eco-tourists are thronging the State to enjoy
Himalayan landscape and the variety of local cuisine and folk dances. The
Government of Himachal Pradesh, realizing the potential of ecotourism in the
State, has already enunciated a Policy on Development of Eco-tourism in
Himachal Pradesh (2005), wherein blueprint for development of ecotourism
in the State has been provided.

Ecotourism Potential in Chanju Valley

Chanju valley, lying in the lap of Pir Panjal mountain range, has an excellent
potential from ecotourism point of view. The seemingly narrow valley at the
point of entry suddenly opens up beyond the confluence of Chanju and
Bhararu khads to offer a panoramic view of the vast tracts of lush green Oak
and Conifer forests and snow clad alpine slopes. One also stands a good
chance of sightings of rare temperate Himalayan wild animals in this valley.

For the trekkers, the area offers challenging treks over high altitude passes to
mystic Pangi Valley. Khundi Marali, a lake located at about 3600 m msl in
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every year and forms the site of an annual fair. Similarly, the upper Bhararu
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high waterfalls.
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Strategy for Developing Ecotourism in Chanju Valley
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Khmdi\Mlnlihkcmme.theeoo-cimdtthucou!dbedcvelopedmd
promoted during phase-1 of this ecotourism development plan. This eco-
circuit has been identified as it is widely known in the area as a pilgrimage
site and is visited by a large number of local people every year. The area is
moderate on gradient and services of local guides are available.

There is also a good possibility of developing and promoting home-stays near
habitations, where enterprising host families can accommodate tourists on
payment basis. Some initial professional and financial support to enterprising
local people will be provided to help kick start the activity.

mmdwmwmiuofdevehpinammﬁcul%;ahnm
locations. Strategically located sites will be identified for the purpose and
camping facilities developed in association with enterprising local people.

Capacity Building of Local Entreprencurs: Ecotourism is an activity where
the local people have to deal with eco-tourists coming from different parts of
the world. It is, therefore, imperative that the local people are trmined in the
globally appreciated basic minimum courtesies and cleanliness regimes. It is
envisaged to build capacity of the selected local entrepreneurs in managing




eco-tourists in collaboration with professional agencies. Some local CSO will
be identified to steer the program till it establishes.

Liaison and Advertisement: The most difficult part in developing and
sustaining ecotourism is advertisement of new ecotourism destinations and
establishing linkages with local communities. Under this plan, the local
communities will be assisted in developing an ecotourism website to be
managed by local youth. The communities will also be assisted in establishing
lisison with HP Tourism Development Corporation and other mainline
tourism agencies for including Chanju ecotourism circuit in their brochures.
Appropriate literature on the highlights of ecotourism circuit will be
developed in the form of brochures to be given to eco-tourists for their
guidance and non-formal advertisement.

Budgetary Provisions: A Lump Sum provision of Rs. 7.50 Lacs (Rupees
Seven Lac Fifty Thousand only) has been made under this plan towards
promotion of ecotourism in the Chanju valley CAT Plan area. Plan of
proposed activities and cost estimates are given here under




Plan and Cost Estimates
S. Activity | Budget | Scheduling of Activities

" Vil Nl Bl
Year Year | Year

1 |Repair of Gwari-Kaunda _ [r—
FRH as base station for '
developing ecotourism in the
area

2 | Incentive towards 1.50
developing 5 local houses
for home stays as
demonstration

3 | Developing two camping | 1.50
sites ~ mdchinChln;u *I
MBWWMM

Capacity building of local| 150
people as hosts, guides,

por;e"rsandoooks.
5 lopmem 0 —
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|7 | preparation of ecotourism
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Introduction

1
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In the past two hundred years, econgmic growth fueled by —

industrialization has vastly increased the - of living in industrialized
nations and has contributed significantly to im; health status. But at the
same time, the combination of economic and population growth has
resulted in a dramatic increase in the cor ion of natural resources, the
production of wastes, and the pollution of'the environment. In 1998 the World

/KWSO and 1997 lumber use
catch increased nearly fivefold, grain

watch Institute reported that globally
mpled,papermcumwdmxfold. is

affect the global climate, global/e
life itself. These constitute a g
free “eco-services™ to humanki

lam Rees (1996) as the “ecological footprint.” The
althoughomuplamnumplanmuﬂon An sttempt

consumer goods, and services. Land categories that are
calculation include forest, pasture, arable land, sea space,
fossil-energy land, and built-up land. However, the largest single component
of the ical footprint (roughly half) is attributable to energy
consumpti

The ecological footprint can be calculated for individual houscholds; for
fncdme/sucb as hospitals, schools or businesses; for infrastructure projects
such as highways, bridges or dams; for particular products (e.g., hothouse
tom?éa). and for communities, for nations, and at a global level. The




impacts of different lifestyles and economic choices can be apparent. For
example:

Ecosystem services

Type of ecosystem service

Humankind benefits from a multitude of resources and processes that are
supplied by natural ecosystems. Collectively, these benefits are known as
nuylmmuuﬂincludeuodnuslikeclundinldngmw
processes such as the decomposition of wastes. While scientists and
environmentalists have discussed ccosystem services for decades, these
services were popularized and their definitions formalized by the United
Nations 2004 Millennium Ecosystem Assessment (MA), a four-year study
involving more than 1,300 scientists worldwide. This grouped ecosystem
services into four broad categories: provisioning, such as the production of
food and water; regulating, such as the control of climate and disease;
supporting, such as nutrient cycles and crop pollination; and cultural, such as
spiritual and recreational benefits.

As human population grow, so do the resource demands imposed on
ecosystems and the impacts of our global footprint. Natural resources are not
invulnerable and infinitely available. The environmental impacts of




anthropogenic actions, which are processes or materials derived from human
activities, are becoming more apparent - air
increasingly compromised, oceans are being
are extending beyond their historical boundari
flood comml around human mhmels

mmmhm«nmm"j ic CO; has increased more
than 30% since the advent of industrialization, and nearly 25% of Farth’s bird
species have gone extinct in the lds two thousand years. Consequently,
society is coming to realize that egosystem services are not only threatened
and limited, but that the press: ¢ 1o evaluate trade-offs between immediate
and long-term human needs wgem. To help inform decision-makers,
economic value is increasingly associated with many ecosystem services and
often based on the cost f replacement with anthropogenically-driven
alternatives. The on-going challenge of prescribing economic value to nature,
such as through like biodiversity banking, is prompting trans-
disciplinary shifts in we recognize and manage the environment, social
responsibility, business ities, and our future as a species.

Brief History /

The simple notion of human dependence on Earth's ecosystems probably
reaches to the start of our species’ existence, when we benefited from the
products of nature to nourish our bodies and for shelter from harsh climates.
Recognition of how ecosystems could provide more complex services to
mankind date back to at least Plato (c. 400 BC) who understood that
deforestation could lead to soil erosion and the drying of springs. However,
modern ideas of ecosystem services probably began with Marsh in 1864 when
hcchdlmgedtheldealhnﬁmlunamulresoummnotmﬁduby
pointing out changes in soil fertility in the Mediterranean. Unfortunately, his
mlndeamwplnedlugelywoednﬂw(hnemdnmm
until the late 1940s that society's attention was again brought to the matter.
During this era, three key authors — Osborn, Vogt, and Leopold— awakened
and promoted recognition of human dependence on the environment with the
idea of ‘natural capital’. In 1956, Sears drew attention to the critical role of
the ecosystem in processing wastes and recyeling nutrients. An environmental

2




science textbook called attention to “the most subtle and dangerous threat to
man's existence... the potential destruction, by man's own activities, of those
ecological systems upon which the very existence of the human species
depends”. The term ‘environmental services' was finally introduced in a

mponofﬂwMomede 'ems, which listed services
i : or lndﬂoodcomml In

services concept include socio-
economic and conservation objeeti which are discussed below. For a more

complete history of th d terminology of ecosystem services, see
Daily (1997)

Ecology

Understanding of ecosystem services requires a strong foundation in ecology,
which describes the undgrlying principles and interactions of organisms and
the environment. Since/the scales at which these entities interact can vary
from microbes to landscapes, milliseconds to millions of years, one of the
greatest remaining challenges is the descriptive characterization of energy and
material flow between them. For example, the area of a forest floor, the

detritus upon it, the' microorganisms in the soil and characteristics of the soil

bundled together and when benefits of targeted objectives are
secured, there may also be ancillary benefits — the same forest may provide
habitat for organisms as well as human recreation, which are also
ecosystem servi

memw{ityofhm:emmpomnduumgehxmum
uytoundumndhowmhﬁonﬂupslemwrwovmmongapniﬂn&
pmeeuesandthearﬂmndw As it relates to human ecology, a suggested
research ragenda for the study of ecosystem services includes the following

steps:

/
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1. Identification of ecosystem service providers (ESPs) - species or
characterization of their functional roles and ps;

2 Detennimﬁonofcommmw_ upemuminnuemehowESPs
function in their natural landscape, such as compensatory responses
that stabilize function and om extinction sequences which can
erode it;

3 Assessment of key env | (abiotic) factors influencing the
provision of services;

4. Measurement of the spatial and temporal scales ESPs and their services
operate on.

Recently, a technique has developed to improve and standardize the
evaluation of ESP functionality by quantifying the relative importance of
different species in terms of their efficiency and abundance. Such parameters
provide indications of species respond to changes in the environment

(i.e. predators, availability, and climate) and are useful for
identifying species are disproportionately important at providing
ecosystem services. , a critical drawback is that the technique does
notaoeomlford\e eusofimencﬁmn.whid\moﬂenbothcomplexmd
fundamental in ng an ecosystem and can involve species that are not

mdilydueaedus. priority. Even so, estimating the functional structure of
mmm“mbmmnwﬁhmmanmmmmnmm
traits can help 'us understand the resilience of an ecosystem amidst
environmental change.

Many ecologists also believe that the provision of ecosystem services can be
stabilized with biodiversity. Increasing biodiversity also benefits the variety
of ecosystem services available to society. Understanding the relationship
between biodiversity and an ecosystem's stability is essential to the
management of natural resources and their services.

The Redundancy Hypothesis

The concept of ecological redundancy is sometimes referred to as fimctional
compensation and assumes that more than one species performs a given role
within an ecosystem. More specifically, it is characterized by a particular
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specmmmngnse(ﬁciulcysm-mvicewlmcmdmomm
mmdmmwmmnwwtymunmm However,
i speci«plmaddhimalmm
susceptibility to subsequent
be summarized as "species

5 in an airplane wing to compare the
exponential effect the loss of each species will have on the function of an
od 10 a8 rivet popping. 1f only one species
eeosystanlsnwlm!enarehﬁvclymll

The Portfolio
A third explanation, known as the portfolio effect, compares biodiversity to
stock holdings, where diversification minimizes the volatility of the

ume.dndskmmbiﬂtyofeeosymservicu'muh
dea of response diversity where a suite of species will exhibit
ponses to a given environmental perturbation and therefore
i together, they create a stabilizing function that preserves the

Several experiments have tested these hypotheses in both the field and the lab.
In ECOTRON, a laboratory in the UK where many of the biotic and abiotic
factors of nature can be simulated, studies have focused on the effects of
carthworms and symbiotic bacteria on plant roots. These laboratory
experiments seem to favor the rivet hypothesis. However, a study on
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Economics

Further information: environmental economics, ecological economics,
There is extensive disagreement regagding the environmental and economic
values of ecosystem services, Some
environment in general and hun: .
environment, which may cause misconceptions. Although environmental
awareness is rapidly improving/in our contemporary world, ecosystem capital
and its flow are still poorly understood, threats continue 1o impose, and we
ragedy of the commons'. Many efforts to inform
it versus future costs and benefits now involve
g scientific knowledge to economics, which
es of our choices in comparable units of impact on
human well-being. An'especially challenging aspect of this process is that
interpreting ecological information collected from one spatial-temporal scale
doeamlncemmly;mmnmbenppliedmmmhcrmdemmﬂmdn
dynamics of ecological processes relative o ecosystem services is essential in
aiding economic decisions.”” Weighting factors such as a service's
irreplaceability or bundled services can also allocate economic value such that
goal attainment becomes more efficient. Wetlands can be used to assimilate
wasles,

The cconomic valuation of ecosystem services also involves social
communication and information, areas that remain particularly challenging
u\dmdwbwsofmmmmhmlnmml the idea is that although
individuals make decisions for any variety of reasons, trends reveal the
aggregative preferences of a society, from which the economic value of
services can be inferred and assigned. The six major methods for valuing
ecosystem services in monetary terms are:
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Avoided cost

Services allow society to avoid costs/that would have been incurred in the
absence of those services (e.g. waste treatment by wetland habitats avoids
health costs)

Replacement cost

Services could be replaced with man-made systems (e.g. restoration of the
Catskill Watershed cost less than the construction of a water purification
plant)

Factor income

Services provide for the enhancement of incomes (e.g. improved water
quality increases the commercial take of a fishery and improves the income of
fishers)

Travel cost

Service demand may require travel, whose costs can reflect the implied value
of the service (e.g. value of ecotourism experience is at least what a visitor is
willing to pay to get there)
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Service demand may be reflected in the prices poopﬁwnllpay for associated
goods (e.g. coastal housing pﬁmwfﬂrloﬂnlmd homes)

Contingent valuation
Service demand may be elicited by posing hy al scenarios that involve
some valuation of alternatives (e.g, willing to pay for increased access
1o national parks)

Management and Policy

Although moneuty pncmg(onﬁnua with respect 1o the valuation of
ges in policy implementation and management
udinous. The administration of common pool
f extensive academic pursuit. From defining the
ions that can be applied in practical and sustainable
0 overcome. Considering options must balance present
eds, and decision-makers must frequently work from
ot¢ information. Existing legal policies are often considered
typically pertain to human health-based standards that
necessary means 1o protect ecosystem health and
prove the information available, one suggestion has involved
the implementation of an Ecosystem Services Framework (ESF), which
integrates the ophysialandsocio-eeommdnmiomorptomcﬁngtbe
environment and is designed to guide institutions through multidisciplinary
information and jargon, helping to direct strategic choices.

Novel and methods are needed to deal with managing Earth’s
ecosystem services. Local to regional collective management efforts might be
considered appropriate for services like crop pollination or resources like
water. Andlmqpmchthat!wsbecomomcmmgly popular over the last
decade is the marketing of ecosystem services protection. Payment and
trading of services is an emerging world-wide small-scale solution where one
m.cquheaediufor.cﬁviﬁesmchuspomdngmemecﬁonofm
lnqmtﬁmmorthemmﬁonofecosyswnmicepwvidemln
son;tcases.banksforhmdlh:gmhaedimhavebeenemblislndm
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conservation companies have m,w pupic on sto,ck emhlngu. defining
an evermore parallel link with economic ende and opportunities for
tying into social perceptions. m“ :

include inconsistent compensation for services
elsewhere and misconceived warrants for irmesponsi

strategic when employing
landscapes, and might also
services through a diversific:

ilitate securing the financial means to protect
ion of investors,

gradation can pose a number of risks to corporate
performance as well #s provide business opportunities through ccosystem
restoration and enhang t. Risks and opportunities include:

Opportunities such as engaging governments to develop policies and
incentives to protect or restore ecosystems that provide services a company
'
Reputational
Risks such as retail companies being targeted by nongovernmental
organization campaigns for purchasing wood or paper from sensitive forests
99



Opportunities such as i and communicating  sustainable
purchasing, operating, or W practices in order to differentiate
corporate brands

Market and product /
R&ssuchucmmmawhchingmmWWmMOﬂ'erpvoductsmm
lower ecosystem impacts or governments jmplememhg new sustainable
procurement policies

Opporuuﬁuamchaslwwhmgmwﬁdnmmdmmthumduce
customer impacts on ecosystems or i

carbon sequestration and watershed n other products

Financing

Risks such as banks impl more rigorous lending requirements for
corporate loans.

Opportunities such as banks gffering more favorable loan terms or investors

taking positions in companiés supplying products and services that i improve
resource use efficiency or degraded ecosystems

PRESENTATION OF/ THE IDEA AND THE CONTENT OF THE
PROJECT

Objectives

To equip the families in the 5 villages with knowledge and technology that
will makenpom’blé for them to decide on steps to:

1. Make the l‘-mlm and the village self sustaining in regards to
production of food, fertilizer, pesticides and energy,

2. Improve income by upgrading the traditional farming methods and by

identifying and starting new farming and non-farming activities,

Make the households and the village a clean and healthy place to live,

4. lmpmvethcenvumnmembyplammgmandpmmvefemumdby
limiting CO2 emission.

(PN
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demmdsforlund—ounhlmmt'mﬁoﬁnedmvestmem,mdw
make the project self sustainable over a period of 3 years.

The Project

The project will be run in following villages i.e. Tikrigarh, Jajoth, Dhathajan,
Katwad, Bhaghaigarh, Ghaiya, Chafda, Jakhala, Mandols, Dehra, Dantuin,
Sundary & Bhangor in Churah Tehsil, Chamba District (Himachal Pradesh).
The idea is to consolidate build on the relationship with the known
villages and implement the deséribed activities in all five villages.

The project will be with Farmers Clubs, Women's Self Help Groups,
Youth Clubs, Children’s Clubs and Village Development Committees to take
charge of developing ir village in cooperation with nature and become
independent of world turbulence by using locally available products.

The project will Ive around the Eco Service Center. The Eco Service
Center will work lines.

- It will provide agricultural and horticulture services to the community
in order for the local farmers to get assistance 10 establish new ways of
: ing and to use new water saving, energy saving and
env friendly technologies.

- It will investigate, test and demonstrate new low cost technologies.

Exampluofnlltbemodelslptodmt:wemmainginﬂwmea
willbeudisphyauhceemu

The community based groups and individual farmers will leamn and use
environmental friendly farming technologies, methods for conservation of
water, water saving irrigation techniques and methods for recharging the
water leve!l in wells and aquifers. In this way income can be generated from
increased production and quality produce. Garden farming will be introduced
to secure healthy food for own consumption. And a healthy environment will
hbﬁ?upforﬂufuniliumdthevilhgu.
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The project will be working in close cooperation with Training Center for
Global Development. The Development | “under training will

participate in actions in the villages and they will leam to use and promote the
technologies available at the Eco SetvweCemé

ECO-SERVICES SETUP /"

Terracing of Agri fields .

The present practice of agriculture is to fill the fields along the slope. This
practice results in loss of fertile ,éil and adds to soil erosion. Terracing of
slopes with filling across the slopes or along the contours is a much better
practice to conserve water and soil. The local people will be motivated &
supported to adopt this better practice.

Pole Model Rope Pump

The pole model Rope pump will be provided to villager for use of Drip
irrigation. It will involve building of water tanks connected with the pole
modelllopepumpmdlhebnp Irrigation system, so that the water we can
use for the Drip Irrigation to irrigate fields.

Soil Testing All Component Support- Better quality, fewer cattle stuff
feeding

The proposes soil testing from the farmers' fields which will be
tested in the reputed labs like Nouni University Solan, as to guide the
farmers’ suitability of crops that can be produced in their fields.

mms?.»u&umhws«mmummmm)(

To provide 100% coverage of Artificial Insemination to breedable cattle &
WoesofdnSmandtopmvxdedoorncp&thyofAmﬁcw
Insemination services at farmer’s premises.

Back Yard Poultry Development Scheme: ’(

TheAnimal}hsbandtyDcpmmemhnsimmducedBackwamquScbme
under the Centrally Sponsored Scheme “Assistance to the State Poultry
farms™ which is a 80:20 scheme. The state share is in kind ie. land,
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cbtnewoflneinﬂ)emdmto'&t" of the department wherehy
! €€t reports and opening of the units
mdersubsidyhavcbeenprovidedbdnﬁhyflm

Integrated Wool Improvement Programme:

This Project has been sponsored by Wool Development Board
Jodhpur for the period of 4 years on 100% Central Assistance pattern.
This project is being implemented in District Chamba, Kangra & Kullu.
Rupees 1.25 Crores as first year installment have been received by Wool
Federation and are being spent on following activities:

+ Breed improvement,
+ Training camps for sheep breeders.
* Assistance for marketing and product development of wool.,

DIVERSIFICATION IN AGRICULTURE

Agﬁaﬂw:eislhebockbbneofﬂhnxhalmmy.ﬁﬂ'mmonwdivaﬁ&
agricultural activities in the rural areas 1o increase production and
productivity through improvement of inputs, transfer of appropriate
technology and managerial practices. Considering the dimension of the
un_employ:wnsit_ﬁationinﬂlem.pnﬁculadyinthemnlm
diversification of economic activities for self-employment in rural areas has
become very important Implements.

Thchillymdmbminousmoﬂ-ﬁmachqwmd&nhismwnforium
wealth, forest, meadows, rivers and valleys endowed with rich cultural and
mligiomhuimﬂliswuld:cmbemiﬁudfoﬂhemmwmepoor
people, provided a scientific and technological route is taken for its
conservation and judicious utilization and development,

The state has primarily an agrarian economy. The agriculture sector
mﬁbmamorelhanhalfofﬂnGmDommichdnm.Whut.paddym
mﬂudc&eimmmtmlm.%mmmo.pm.hopsmmem
crops.HoniculmrehascomeupuanimpmmsectorinlhelaMuse
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planning in the state. Animal Husbandry is one of the professions of

the local people.

trees and how 1o look after them. A team will be selected for special training
at Nouni University Solan (HP).

CULTIVATION OF MEDICINAL PLANTS, AROMATIC PLANTS,
FLOWERS AND ORCHIDS

Medicinal Plants

The flora of Himachal consists of around 3300 species of plants. Of
these, about 150 species (including a few introduced onto the region) are
attributed with medicinal The number of plants of confirmed medicinal
value is about 100. 35 plants products of medicinal value are regularly

Most commonly exploited herbs are: Dioscorea
deltoides (rhizomes), ica glauca (roots), Berberis Spp. (root and bark),
Embilica officinalis ), Cinnamomum tamala (leaf), Picrorhiza kurrooa
(root), Viola scrpejlll:v:ts), Terminalia chebula (fruit), Terminalia belerica

(fruit), Valeriana j i (roots), Heracleum candicans (root), Artemisia
maritime (herb), Ephedra (stems), Podophyllum emodi (root) etc.
Flowers and Orchids

This activity has been identified as a major thrust area by the Government of
India. With the internal as well as export market for cut flowers and
floriculture  products like dried flower arrangement, bulbs and seeds
continuing to grow a sizeable section of market remains untapped. Globally
the size of the industry is estimated to be around Rs. 75000/~ crores. In the
industry has begun to be organized only in the last couple of years and is
today classified as a sunrise industry. A number of trail blazing ventures have
been up in the private sector. Since the industry is labor intensive it provides
great scope of tiding over of the problem of the rural unemployment or
underemployment, besides ensuring higher rates of retumns to the cultivating

farmers, y
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One monthly meeting with each committee of 15
Run Farmer Field School, 1 weckly meeting over 12 weeks
Develop the programs to be used for the clubs with 12 meeting plans
for each type of club
8.  Monthly display of new products, information and entertainment on
‘Open Sunday” at the Eco Service Center .
9. Film about products or best practices from the villages
10,  Start up of income generating services:
~ Sale of activated EM
Sale of Drip irrigation
11, Train Development Instructors in use of all features

1

2

3 i

4. Formation of Village Development Committees
5

6

7

A budget provision of Rs. 73.80 has been kept.
/
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IMPROVEMENT AND DEVELOPMENT OF WILDLIFE & P m/
WILDLIFE HABITATS 49
ot im0 d

The Chanju valley, located in the Pir Panjal range forming boundary Sil..

between Chamba sub-division and Pangi sub-division with altitude varying
from 1190m above msl near power house to 5685m above msl at the highest
point (see project area map at Map-1), falls in the North-West Himalaya (2A)
Biotic Province of the Bio-geographic zone ‘Himalaya'. The wide altitudinal
range in the valley supports vegetation varying from sub-tropical to alpine
type and is believed to form good habitat for a number of typically temperate
animal species so characteristic to this biotic province.

Introduction

No systematic survey in respect of the fauna of the area has ever been carried
out and as such no check-list of the fauna of the area is available. During the
process of preparing this CAT Plan, a rapid survey of the project ares was,
therefore, carried out to record the presence of wild animal species. Some of
the mammal species recorded during the survey based on direct sightings are:
Hyvlopetes petaurista (Flying Fox), Mustela sibirica (Himalayan Weasel),
Rhesus macague (Monkey), Vulpes vulpes (Indian Red Fox), Semnopithecus
entellus (Langur), Bats, Mos homowrus (Hill Mouse), Himalayan yellow
throated Marten, and Jackals. However, indirect evidences and secondary
information gathered during the survey suggest the presence of Comman
Leopard, Asiatic Black Bear, Indian Wild Boar, Common Langur, Leopard
Cat, Porcupine, Barking Deer and Goral amongst other common mammals;
and possibility of the presence of Serrow, Musk Deer and Himalayan Brown
Bear amongst mammal species of conservation concemn towards higher
reaches.

In as far as birds are concemed, a total of 44 species of birds were recorded
during the survey from the project area. Some of the common bird species
recorded during the survey are: Common Crow, Hill Myna, Blue Rock
Pigeon, Ring Dove, Slaty Headed Parakeet, Blue Throated Barbet, Kashmir
Pied Woodpecker, Black Drongo, Western Yellow billed Blue Magpie,
Scarlet Minivet, White cheeked Bulbul, Black Bulbul, Streaked Laughing
Thrush, Leaf Warbler, Pied Bush Chat, Green Bee-cater, Kashmir Grey Tit
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and Cinnamon Tree sparrows. In addition, occasional sighting of the Long-
uiledﬁmuncnyWaguiL BlmRockadAlpineSwiﬁmalso
m.mnwmmmwml&mmmmnm
fomedd\egmupofbirdahavingsumgmociuﬁa\mdpudmm.
Wﬂwbirdsofpuy.specieslikeh:dequmu&CmmlAsim
Hobby-audSlnhiFalcmwmﬁeqwﬂyemounmed.Themalsomm
good population of Himalayan Griffon Vultre. Secondary information
WmmwpmledwmwmwmohbeWM
Tragopan and the Himalayan Monal, pheasant species of conservation
oum.wwardshldmrachaindlevalley.

In addition 3 species of reptiles, 3 species of amphibians and 49 species of
Wﬂiﬂmﬂwmor&dﬁmmeamdmmw.mChmju
Valley, initsemitety.ismercfon quite rich in its faunal wealth. However, the
mofinﬂumducwlheprojectislhniﬁdupwmamnﬂofumw
u\dauppauﬁmucmismmllymeﬁonathemmﬂnymfomhms.m
mimalorbizdspeciesofmuuﬁonooncanmfomdind\ismof
influence of the project.

locntedwithlnotndjoiningdﬁsvallemmmhom.am&kof
Protected Areas covering similar type of habitats outside the Chanju valley.

problems associated with wildlife of the area have also not been documented.
ThisCATle.mﬁon.pmvidesnmiqwoppomnﬁlymdmmthe
wildﬂ&ofthcnmmdiniﬁmmmmﬂ«mmem&wﬂdﬁﬁehﬁm

mnimdlymregioniswiwnsamhighandinmainsbioﬁcpm
causing degradation and fragmentation of its fragile habitats and putting the
survival of many a plant and animal species under threat. Whereas much of
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this biotic pressure is on account of increased incidence of grazing, both local
and migratory, fuel and fodder removals, and extraction of herbs;
developmental projects like construction of roads, hydroelectric projects and
transmission lines are also making significant contribution to this habitat
degradation.

General Concerns about Wildlife Conservation

Whereas the lower Chanju valley has sizeable population of domestic cattle
grazing on the lower slopes all the year round, the upper Chanju valley
supports vast alpine meadows that attract thousands of migratory livestock
every year during summers. This domestic livestock provides stiff
competition to the wild species of the Himalayan animals, especially in the
already overgrazed alpine meadows. The presence of livestock in the
meadows also drives away the shy wild animals from their natural habitats.
Similarly, the fragmentation of the habitats due to developmental ventures,
especially creation of water reservoirs, interferes with the free movement of
wild animals restricting them to certain pockets affecting their genetic pool.




The developmental projects also bring in an influx of outside labour that is
generally not concerned about the local environmental customs and traditions,
causing damage to the local ecology sgh various acts of omission and
commission including removal of biomass from forests and poaching. The
wild animals become especially susceptible to poaching during winters when
water sources tend to freeze at upper reaches and they descend to lower slopes
in search of water and food.

The areas hitherto inaccessible used to provide safe havens to a variety of
temperate Himalayan fauna. However, as more and more remote areas are
getting connected with road network, even the remote habitats are coming
under increased activity, causing threat to the populations of usually shy
temperate Himalayan fauna. The area proposed to be brought under the
present CAT Plan has also come under the road program and a road is under
construction to upper Chanju valley through Bhararu nala, cutting across
steep rocky slopes. It would need creating general awareness about
conservation imperatives to ensure the long-term survival of Himalayan
wildlife.

Aims and Objectives of Wildlife Improvement-cum-Development Plan

The long-term aim of the wildlife management in the Chanju Valley is (i)
sustainable management of prime wildlife habitats in the valley, (i)
improving the degraded habitats, and (jii) creating social awareness and
systems to support wildlife management in the area. As no previous data
related to wildlife of the area and its status is available, the present plan
primarily envisages gathering baseline data for the entire catchment so that
focused wildlife management programs could be taken up under CAT Plans
of the other Hydro-electric Projects proposed in the Chanju upstream.

Specific objectives of the Plan are as under:
o To undertake detailed wildlife survey of the valley through Wildlife

Institute of India to document diversity and status of wildlife species and
1o identify critical wildlife habitats in the area.
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. TodocumnlMﬁmnlmdehﬁondﬁp/mmvconﬂiwofﬂw
local communities with wildlife of the area and develop mitigation
strategies.

* To prepare comprehensive Management plan in respect of wildlife species
ofcamvadoneamwdnirhnbiuts.

. TomdemkghabimimprwmtindegndodmnMupperChwu
valley through -

* To initiate community awareness-cum-education programs towards need
and community’s role in biodiversity conservation,

A Lump Sum provision of Rs §7.08 Jacs been made for implementation
of this Wildlife improv 1 ent plan.

Strategies for Implementation of the Plan

The following strategics are proposed to achieve objectives of the wildlife
imuman-ﬂﬁdevdop'nuuplm in the Chanju HEP catchment,

(@) Protection of Forest and Wildlife: A provision for formation of 3
street theatre of the local community may be very effective for the protection
of Wildlife and Forests, Several bands of ten to twelve village youth each
may go performing about Wildlife and Forest conservation (with local nature
based songs and natty of the local performance (including traveling and
bomllng,lodging)willbeaboulks. 3000perperformnnm.lnadaytwo
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(b) /Surveys and Research: The Wildlife research may be
mmdbvmmngdwetoﬁvemmmdmhqgapmwmnoﬁ
Research Station. The researchers may work on surveys and natural history of
endangered animals such as Brown Bear, and Musk Deer. The Wildlife
research organizations located at Dehradun, Delhi, and Mysore may be
invited to undertake such work. A sum of  Rs. 2#lacs may be used for this
purpose. 39
(¢) Unique Wildlife Habitats: The area seems to have a lot of Unique
Wildlife lablmssuchumummddenvalleysmchmtmnto
)(mmymchspecteswmdmaybemwzomemme(mdmmmmme
salamanders, etc). There is a need to identify such unique habitats and protect
them from blasting, degradation, etc. The mapping of such critical and
unigue area need to be done. A sum of Rs, 10 lacs may be kept for surveying
and mapping. |
(d)  Linking Community Development with Wildlife Conservation: The
community living in the villages in the project area need to be made part of
the Wildlife management effort. The micro-credits schemes in the area may
be an effective tool to do so. Emphasis may be given on proper micro-
planning and suitable measures of organic farming, education of girl child,
Training of teachers in the schools, use of LPG in place of fuel wood,
vermicompost, etc. There may be a need for capacity building of staff and
community for this purpose. A sum of Rs. 25.08 lacs will be spent for this
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Monitoring and evaluation will be developes as in-built part of the project
management. Thus, a process of self-evaluation at specified intervals of time
will ensure the field worthiness and efficacy of the CAT Plan.

A sum of Rs. 36.90 lacs has been provided for monitoring and evaluation.
Under this component, independent consultants or third party evaluation will
be done similar to DFID/Kandi projects to make Base Line Survey, Mid-term
Survey and end of project survey/evaluation to find out effectiveness of CAT
Plan activities in the catchment area. Silt load and run off rate could also be
monitored at strategic points through Silt Observation Posts.
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1.
| No.
1 |Labour Charges 250,000.00
2 |Material Cost 262,000.00
3 |Cost of Carriage 185,000.00
4 |8.0.P. Equipments i/c installation 500,000.00
Total 1,197,000.00
Say 1.300.000.040]
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Annexure-B
CHANJU-I1 HYDRO ELECTRIC PROJECT (36 MW)
CAT PLAN AFFOI TION SCHEME
Sr. Description \\/' Remarks ?,(V 59
No.
1. | Area in Hectare 30,00 Ha
2. | Executing Agency Forest Department
3. | Distance from adjacent Forest The afforestation shall be
carried out in DPF itself.
4. | Name of Division Chamba Forest Division
5. | Name of Range Tikri Range
6. | Block Chanju
7. | Beat Bhagaigarh Beat, Chanju
Beat.
8. | Legal Status 1. Bhagai DPF: 10 Ha, 2.
Bhagai DPF: 5, 3. Prabha
DPF: 5 Ha, 4. Sheru Dhar
DPF: 10 Ha, 5. Mandola DPF;
5 Ha, 6. Shuklu DPF: 5 Ha.
Total: 40 Ha.
9. | Average Elevation 1000 m above msl,
10. | Species to be planted Ban / Broad Leaved Plants
11. | Estimated Cost of Afforestation | Rs. 27 lacs
including maintenance.

12.

Number of vyears for which
maintenance of afforestation
provided.

Five Yeur




Sr. !
and demarcation of YT
1§ o i | 1ha 67,33 67.33
60 Now_ 863.35 518.10
Carmage of Wooden fence posts upto|
3 2 mtr. Long over distance 2 Km. G0prs. 483.67 1307
m&mmdmm 60 Nos. 186,33 m.nJ
Preparation / digging of holes 20-30
Icn ol (8 ety 60 Nos. 604.51 36271
IM of Wooden fence pont 60 Nos 38 285,40
Cun-.:otw wire over distance| 0.90 QiL $4.50.01/Km of10
8 |""‘“""‘l & fixing of burbed wire 1 4| . Sme 316 P. Rmt 2,275.20
l"""’"’“‘ of inapection path 60 """I 250 Rt 7.24 P. Rmt 1,810.00
Preparation of water relention moun :
10 |/ crenct LS. 2,000.00
1
11 m“" throny bushes along thef 180 Rmt 2.74 Rmt 493,00
|TOTAL FENCING COST: 8,295.30
PLANTING:
Digging of pits 45x95x45 cm 600 Nos. 636.28 3.817.68|
2 loi.m. of pits 30x30x30 cm 900 Now 31822 2,863.96
3 Jmlng in pits 45x45x45 cm 600 Nos. 182.32 1,093.86
4 Iman.au pita 30x30x30 cm 900 Nos. 127.225 1,144.98]
Carriage of plants root plant over .
5 H > 2 K up hills, 600 Nos. 23.49/Km 281 ul
Carriage of plants in P/bags over| 8
6 |a e Ungined 900 Nos. 145,49 z.mv.oa‘
7 m‘“‘ of; entire plant. raisad "'l 900 Noa. 145.39 1,309.41




122.66 735.96
613,33 bmmH
TOTAL PLANTING COST: 16,931
=
1 Faaawm o.too;l 7000 P Qu £.300.00)
z COST OF PLANTS )
- —
1 |mu for plants 600 Now. 6P )é 3,600,
2 Ia-.- plant 900 Nos. ﬁ Plant 7.zoom|
Ao v';" hb""’ @ TOTAL COST OF PLANTS: 17,100.00
et ,-.,Y‘_'n?\ v GRAND TOTAL: 42,326.70
'l -t
R A P
Y 3’:\“*”\.0 Or Say Rs.: 42,500.00
"’
-




Maintenance Cost
1st Year Maintenance -30%
Mortality
8. Rate per Ha /
No Particulars of work Quantity Per Hundred Amount (Rs.)
1 |Re-digging of pits 45x45x45 cm, 180 Nos. 318.22 572.80
2 |Re-digging of pits 30x30x30 cm. 270 Nos. 159.07 429,49
3 |Filling of Pits 15x45x45 cms. 180 Nos. 182.31 328.16
4 |Filling of Pits 30x30x30 cm 270 Nos. 127.22 343.49
5 |Planting of P, Bag plants 270 Nos. 145.49 392.82
6 |Planting of naked root plants 180 Nos, 122.66 220.79
Planting of grass tufs/preparation _

7 |strips i/c sowing in strips| 200 Strips 613.13 1226.26
100x%30x5 cms for grass sowing
Carriage P bags plants distance 2

8 km uphill 270 Nos. 145.39 392.55
Carriage of naked roots plants|

9 oves diathnce 2 1on, uphil) 180 Nos. 23.49 42.28

10 |Nursery cost of plants 375 Nos.| 8 to 6 per plant 3240,00|
11 |Repair of Fence 180 rmt 1.16 /rmt 208.80
12 |repair of Inspection Path LS. 700.00
13 |Moisture conservation works LS. 1000.00

Total 9097.44
Or Say Rs. 9100.00



~
-
.
@  Maintenance Cost
©  2nd Year Maintenance -20%
@  Mortality
~ 4

Rate per Ha /
: No Particulars of work Quantity Per Hundred
° 1 [Re-digging of pits 45x45x45 cm. 120 Nos. 318.22
- 2 |Re-digging of pits 30x30x30 cm. 180 Nos, 159.07
@ | s |Miting orPits 15x452a5 cms. 120 Nos. 182.3]
-
° 4 |Filling of Pits 30x30x30 c¢m 180 Nos, 127.22
[ 5 [Planting of P, Bag plants 192 Nos, 145,49
® | 6 |Panting of naked root plants 108 Nos, 122.66
-
PEN! g 192 Nos, 145,39
® |8 108 Nos. 23.49
¢ 9 300 Nos. 8 to 6 per plant
- _
PY 10 |Repair of Fence 180 rmt. 1.16/ rmt
- 11 [repair of Inspection Path LS.
: 12 [Moisture conservation works LS.
- Tetal
-
¢ Or Say Rs.
-
-
™
-
o
-
-
<
[
[ ]




— —
 Maintenance Cost
@ 3rd Year Maintenance -10%
@ Mortality "
= Particulars of work Quantity | Rt Per 4 I PEr| Amount (Rs)
1 |Re-digging of pits 45x45x45 cm. 60 Nos. 318.22 190.93
2 |Re-digging of pits 30x30x30 cm. 90 Nos. 159.07 143.16)
3 |Filling of Pits 15x45x45 cms, 60 Nos. 182.31 109.39
4 |Filling of Pits 30x30x30 cm 90 Nos. 127.22 114.50
5 |Planting of P. Bag plants 90 Nos. 145.49 130.94
6 |Planting of naked root plants 60 Nos. 122.66 73.6o|
7 |Carriage P bags plants distance 2 90 Nos. 145.39 261.70
U i e prpd s 60 Nos. 23.49)| 28.18
9 |Nursery cost of plants 150 Nos 8 to 6 per plant 1080.00
10 |Repair of Fence 200 rmt 1.16/rmt 232001
11 |Repair of Inspection Path LS. 400.00
12 Moisture conservation works LS. 800.00|
Total 3564.40|
Or Say Rs. 3600.00




Maintenance Cost
4th Year Maintenance -10%
Mortality .
b Particulars of work Quantity | e Per Ha I | Amount (Rs)
1 |Re-digging of pits 45x45x45 cm. | 60 Nos. 318.22 190.93
2 |Re-digging of pits 30x30x30 cm. | 90 Nos. 159.07 143.16
3 |Filling of Pits 15x45x45 cms. 60 Nos. 182.31 109.39
4 |Filling of Pits 30x30x30 cm 90 Nos. 127.22 114.50|
5 |Planting of P. Bag plants 90 Nos. 145.49 130.94
6 |Planting of naked root plants 60 Nos. 122.66 736()J
7| |Camiage Pbags planta distance 21 &, v, 145.39 261.70|
8 2 d“"‘“’z l “"’"l ?""“ of 60 Nos. 23.49 28.18
9 |Nursery cost of plants 150 Nos.| 8106 per plant 1080.00|
10 |Repair of Fence 200 rmt 1.16/rmt 232.oo|
11 |Repair of Inspection Path LS. 3oo.oo]
12 |Moisture conservation works LS. 7oo.ooJ

........Q............Q..............O.C




= TR
Maintenance Cost
5th Year Maintenance -10%
Mortality
- Particulars of work Quantity| "ate PerHa /s mount (Rs)
I [Re-digging of pits 45x45x45 cm. | 60 Nos. 318.22 190.93
2 |Re-digging of pits 30x30x30 cm. | 90 Nos. 159.07 143.16
3 |Filling of Pits 15x45x4S cms. 60 Nos. 182.31 109,39
4 |Filling of Pits 30x30x30 cm 90 Nos. 127.22 114.50
5 |Planting of P. Bag plants 90 Nos. 145.49 130.94
6 |Planting of naked root plants 60 Nos. 122.66 73.60
7 P bags plants distance 2| o, o, 14530  261.70
8 of ngied roots plants | g, 234.90 28.18
9 [Nursery cost of plants 150 Nos.| 8to6 perplant|  1080,00
10 [Repair of Fence 1.16/ rmt
11 [Repair of Inspection Path
12 |Moisture conservation works

ABSTRACT

New Plantation

1st Year Maintenance

2nd Year Maintenance
3rd Year Maintenance
4th Year Maintenance
Sth Year Maintenance
GRAND TOTAL:
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Number ol years / for which
maintenance of to he

provided,

" T
Annexure-C
CHANJU-I HYDRO EI ;,_.,3_, PROJECT (36 MW)

*‘ T }‘

No. i B

1. | Area in Hectare [ | 100.00 Ha

2. | Executin = | : t

3. | Distance from adjacent Forest The development
shall be carried out in Dhars

4. | Name of D Forest Division

5. | Name of

6| Block i

7. | Beat / hagai, Chanju & Dantuin

ts.

8. | Legal Statps 1. Sansar Patta: 10 Ha, 2
Jawara:. 10 Ha, 3. Dhar
Nalha: 10 Ha, 4. Dhar Milgu:
10 Ha, 5. Dhar Juri: 10 Ha,
6. Dhar Pukhara: 10 Ha, 7.
Dhar Sheru: 10 Ha, 8. Dhar
Badoth: 10 Ha, 9. Dhar
Mandola: 5 Ha, 10. Dhar
Deothal: 5 Ha, 11, Dhar
Prabha: 10 Ha  Total: 100
Ha.

9. | Average Elevation / 1500 m to 2000 above msl.

10. | Grass to be planted / Grass Sowing ‘

11. | Estimated Cost oy Pasture | Rs. 20 lacs

Deve!
12, Three Year




‘-

9
-
- — :
ps Pasture Improvement (Low Laying Pasture)
Sr. No Item of Work Cost
[ . climber cutting 1/¢ Bushing cutting in plantation area
(unwanted bush) = 1/2 ha @ 292 /- P ha 146.00
- B mamummws#-‘mo‘me
Y 4.50 P% ! 2,217.50
p 4 |Filing pits 45x45x45 cm for fodder specien = 700 Now.
75 P% 649,25
® 4 62.55 P% 437,85
- 5  |Carriage of plants from nursery stte to work site
® lead by M/labour 5 1/2 km uphill = 700 Ros. @ 12/- 462.00
6 |PRmt 438 00|
- 7 |Cutting and prep. Of F/post = 80 Nos. & 440/ 40 P% 352.32
[ 8 |coal tarring of F/post wooden = 80 Nos. & 95/-P% 76.00
M 9 Carriage of F/post from forest to work site by M/labour av
o lead 5 1/2 km = 80 Nos. @ 331.75 P% P km 1,019.70
10 .30 PY% 246.64
™ 11 |Fixing offence post wooden = 80 Nos. @ 236.70 P 189.36
® 2 Stretching and fixing of b/ wire in 3 stands = 720 Rmt. @
12 11,50 P Rmt. 1,152
[ ] 13 [Carriage of b/wire from road site 1o work site approxmates
® S Jam = 0.60 @ 57.95 P uphill 173.85
14 |PHL 343,00
e 15 |Prep. Of patches for grass sowing ~ 300 Nos. @ 166,85 P% 500,551
- 16 of patches for grass sowing ~ 300 Nou. @ 48.70 P% 146.1
8,550.12
- Increase for 5/ rale 6)7331
-~ 9,220.45
® increase on L/ rate 68,75 to 75.00 B38.14
10,058.59
- 17 |Raising of plants in nursery = 700 Nos. @ 3/- each 2,100.00]
. 18 |collection of local grass sced = 1,2 Km & 209/ - Pkgs 102.00)
° 12,260.59]
i
® 1 |Cost of b/ wire approx = 60 kga. @ L.S. 1.680.00|
P 2 |carnage of b/wire from market to Chamba 150.00}
3 |Cost of u/nail = 1 kg 50.00}
~ 4 |Costof b/Japan = 1 Itr, 45.00]
Py 1
- of wages component 12,260,590
Py of material 1,925.00}
P Total 14,185.59)
lﬁ'ﬁy :
® 14,000.00/
9
-
-




Weeding and hoeing of planis in colsed area = 500 Nos. &t
27.80 P %

Cutting and prep. Of F/ post wooden = 20Nos. (440.40 P __|

o

Carriage of F/post av, Lead 5 1/2km = 20 Non. §§ 231.75 P%
P km

25492
4 |Disging of hole 20-30cm dia and 45cm deep 20 new) + 10
lold) = 30 Nos. 308,30 P% 92.49
5 [Fixing of plants = 30 Nos & 236,70 P 7101
6 ___|Repair of B/wire = 270 Rmt_ {#0.55 p Rmt. 148.50|
- Re-digging of tailar pits 45x45x45cm » 150 Nos. @ 162.30 P
P 243,45
s |Panting of pits and planting of plant 45cm3 = 150 Nos. @
|62.55 P% 93.82
9 Carriage of fodder tress plants from nursery to work site by
M/labour av.lead 5 1/2 Km. = 150 Nos. (& 12/- uphill site b
10__|Prep. Of patches 45x45x25cm = 60 Nos. & 166.85 P% 100.11
1 Sowing of grass seed in patches 45x45x25¢m = 60Nos.
3,70 P% 29.22
12 of B/ wire = 120 Rmt. @1.80 p Rmt. 216
13 thorny bush with b/wire = 160 HL & 1 40 PH.L, 224.00
1,799.60|
141.14
1,940.74
176,41
2,117.15
450.00
51.
2,618.15
2,600.00




e
-
@
[ ]
- lind Year Maintenance of Pasture Improvement Plantation (Low
r4 mm;,«n
& 8r. No Item of Work |  Cost
1 (Weeding and hocing of plants in colsed area = 550 Nos.
- 27.80 P % ' 152
& 2 Cutting and prep. Of F/post s/size wosden = 15Nos. 06606/
3 [Carriage of F/postav. Lead 5 1/2km = 15 Nos. @231.75
L P% P km 191.19]
® + |Pigwng of hole 20-30cm dia and 45cm deep 15 (new) + 15
(old) = 30 Nos. §308.30 % 92.49
e 5 of = 30 Nos. @ 236.70 P% 71.00
® 6 |Repair of B/wire = 270 Rm¢. @0.55 p Rmt. 148.
y  |Re-digging of tailar pits 45x45x45cm = 100 Nos. i 162.30
- P % 162.30
¢ 8 |Planting of plants 4545x45x45cm = 100 Noa. @ 62.55 P B
- Carriage of fodder species plants from nursery to work
* 9 |site by M/labour av.lead 5 1/2 Km. = 100 Nos, @ 12/-
uphill site 66.c_~:i
e 10 [Prep. Of patches 45x45x25cm = 40 Noa. @ 166.85 P .71
- 1 Sowing of local seed in patches 45x45x25cm = 40Nos.
70 P% 19.48]
e 12 |Repair of B wire = 80 Rent. (41,80 p Rmt. 744.00]
« |3 [imteriacing thorny bush with b/wire = 120 H.L. @ 1.40 ]
~ |PHL, 168.00
- 1,411.23]
- 110,68}
1,521,
[ ] 138,34
- 1,660.24’
300.00
L ] suiﬁ
'Y 2,011.24
e 2,000.00
9
-
[
[
-
L ]
[ ]
L ]
L
[




Illrd Year Maintenance of Pasture Im nt Plantation (Low Laying
8r. No Cost
: wmwmamhwﬁ--mme 130.00
27,80 P % il ol
2 [Cutting and Of F, aden = .40 P% 44.04
a3 c.m-.-dupoummum¢msum-m 127 46
Nos. @@ 231.75 P% P km :
4 |Pigging of hole and fixing of F/post 10 {new) + 10 (old) = 20 Nos. 109
545/~ P% 3
5 : 95,00)
6 -aonu. @ 162.30 P % 129.84
7 il 1 Nos.gi 62.55 P% 50.04
s mdﬂmuﬁunmbmkimhyulhbmn $2.80
lead 5 1/2 Km = 80 Nos. @12/- up hil site |
9 |Repair of I/ path = eolhm.g .80 P Rmt. 108.00)
10 [Interlucing thorny bush with b/wire = B0 H.L. @ 1.40 PH.L uz.oq
Total 967.18
Add: 7.843% increase for §/rate 75.86
Total 1,043.04)
Add: 9.09% increase on L/rate 94.81
Total 1,137.85
11 ing of in = B0 Nos. @ 3/- 240.
: |
~ |Grand Total 1,377.85|
| 1




Annexure-D
CHANJU-I HYDRO E! > PROJECT (36 MW)
CAT PLAN WO R PLANTING
Rad
Sr. Description ‘Remarks
No.
1. Aten m Hemre 20-Ha 1,
2. Forest l)‘p-runcm
C ¥ Dmance l'rom uu7n Forest The t planting
/be carried out in DPF
4. | Name of Division %Et Forest Division
5. | Name of Range’
6. | Block 74 /| Chan
7. | Beat "4 7 mugn & Chanju Beats,
8. |Legal Status Bharaduin DPF: 10 Ha,
i / Banotu DPF: 10 Ha.
9. | Average Elevation 1500 to 2000 m above mal.
10, | Grass to be planted Grass sowing
11, | Estimated Cost of replenishment | Rs. 5.20 lacs
planting.
12. | Number of years for which|Two Years

replenishment  planting to  be
provided.

13,

Number W"




Sewo Hom ofWork Con
1 eumbummn.mmuu-.@heml-ru 146.00|
Mdmumﬁ‘nmmamm l
P i 3,245.00
A5x45x45 cm = 1000 Now. 92,75 Po% 927.
B nmungorpunumpmnnwm’-wbom.@szssn s
s Qnipdohnuﬁmnnquuwiwkdm-whd
Mlhbou:SkmuphmuwlN.kedlholplmmﬂlw- 0000
P ,wnawpmwmm-mmoass
P Rmt. 35232
7 lcuguum.orrgm-wum.gm.aom 511.00
Carriage of ¥ from forest to work site by M/labour AV
& um-u’)ﬁgummpm‘ i1 1 741.60]
9 |Coal of F. = BO Now. @ 95/- P% 76.00
i0 &Un.ofhnh‘!Smdeep&zo-QOuu_dh-wNumﬁo
246,64
11 offence post wooden = 80 Nos. @ 236.70 P% 18936
12 swmwmuh/mmsm-mmmmm
P Rmt. 1,152.00
¥ mab/mmmmmmm-mus 7
'3 km = 0.60 @ 57.95 P P km 191.23
Total 9,004.
Add: 7,843% increase for S/ rate 706,20
Total 1
Add: 9.09% increase an L/mate 68.75 1o 75.00 882 67
Total
12_{Raising of plants in nursery = 1000 Now. & 3/ cach 3,000,
Grand Total 13,593.02
of Material
1 [Cost of b - 60 LS, 1,680.00
2 of b/wire from market Chamba 150,00
3 [Cost of u/nail = | 50.00]
4 |Cost of b/Japan = 1 Iir. 45.00
xi%
Total cost of plantation =H
Total of wages component 13.593.02|
Total of material 1,925.00]
Grand Total 15,518.02|
~
Or Say 15,500.00|




L Te——

Afforestation (per ha)
Cost
194.60|
uo.xo]
ar/poummmmmhywm.vw
km = 25 Noa. @ 231.75 P% P km 211,75
4 lmdmmmmmammzscmusm-
40 Nos. @308.30 P% 123,
il of plants = 40 Now. @ 236.70 % 94.68
6 of b/wire « 360 Rmt. (§0.55 p Rmr, 198.00|
7 oll]puh SORmt‘eIOOPRmL 144.00]
. : ? 185,
i m«ms.:n = 200 Nos, @ 62.55 Pt 125.1
mammwumkm.v Lead 5 km
(Naked root p m-zoonuupm-m 2/-PY% 120.00

13

Add: 9.09% increase on L/ rate

Wmnm-mm.g_ak

14

Cost of u/nail

Total

=ty




40 P% 88.08}

2
3 [Carriage of wooden F/post from forest to work site av. Lead
h-mhg”!.?& P P km i 185 .40

Digging of hole 20-30cm dia and 45cm deep 20 (new) + 10 (old)
= 30 Nos. {§308.30 P% 92 49
of F/post = 30 Nos. i 236.70 Pi% 71.01
of B/wire = 270 Rmt. §0.55 p Rmt. 148,

Repair of I/path = 80 Rmt. @ 1.80 P Rmt, 144.00|
8__|Re-digging of tailar pits 45x45x45cm - 160 Nos_ @ 162.30 P % 259,68}
9 __|Filling of pits 45x45x4Scm = 160 Nos. @ 92.75 P% 148 40|
10 ing of in pits 45cm3 = 160 Nos. @ 62.55 P% 100.08]
1 Carriage of plants from nursery to work site av. Lead 5 _]
(Naked root plants) = 160 Nos. @12/-P% 96,00
12_ [Tharny bush with B/wire = 120 H.L i 1 0 PH.L. 168 00|

|Total 1,724.04
AddT BATR increase for S/rate 13522

: 9. increase on L/ rate 169.01

~Njela] -

13 |Raising of plants in nursery = 160 Nos, @3/~ 480.00
14 | Cost of u/nail 30,00

M 3506w

-
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®
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~
~
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¢
-
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¢
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[ird year Maintananance of Replenishment Afforestation (per ba)
Sr. No| Item of Work Cost
1 [wmum!amém‘miuwr% 222,
2 and prep. Of F/post wooden = 15Nos. §440.40 P% 66,06/
3 Carriage of wooden F/post from forest to work site av. Lead
4km = 15 Nos. @ 231.75 P% P km 139.05
2 mawnm&mmmmlsm)nsm
= 30 Now. 30 P% 92.49
5 mdrfm-mmgmmm 71.01
6 |Repairing of B/ wire = 270 Rmt. @0.55 p Rmt. 148.50
7__|Repair of I/ path ~60 Rmt.  1.80 P Rmt. 108.00
8 |Re-digging of tailar pits 45x45x45cm = 130 Now. i 162.30 P % 210.99
9 Immupwsmsmsm-mugovsm 120,57
10 |Planti ammmw-mmaezssn 8131
I i * s 78.
Wmmma/m-wm.e 1.40 PH.L. 112,
Total 1,450.
_|Add: 7.843% increase for S/rate 113,75
Total 1,564.13]
Add: 9.09% increase on L/rate 142,18
Total 1,706.31
13 of plants in nursery = 130 Nos. & 3/- 390.00|
14 |coudu/un 30,00}
_ |Grand Total 2,126.31
ji ]
|Or Say 2,100.00|




Weeding done to colsed area plants = 500 Nos, @ 27,80 P %

mwmo‘nmm-wmm

3

Carriage of F/post from forest to work site by M/labour av,
Lead 4km = 10 Nos, @ 231.75 P% P km

4

Digging of hole 20-30cm dia and 45cm deep 10 (new) + 20
foid) = 30 Nos. @308.30 P%

|Fixing of F/post = 30 Noa. & 236.70 P% _

6

| Repair of B/wire = 270 Rmt. $20.55 p Rmt.

Repair of 1/ path =20 Rmt. @ 1.80 P Rmt.

Re-digging of pits 45x45x45cm = 80 Nos_ (& 162,30 P %

Filling of pits 45x45x35cm = 80 Nos. & 9275 P4%

|Planting of plants in pits 45cm3 = 80 Nos. @ 62.55 P%

Carriage of plants from nursery to work site av. Lead 5 km »
80“0-.9!2[4’%

Jintertacing thorny bush with B/wire = 10H.L. @ 1.40 P.H.L,

Total

Add: 7.843% increase for S/rate

Total

Add: 9.09% increase on L/ rate

Total

13 IMthw-“hﬂ-

Grand Total

|Or Say




CAT PLAN W
Sr. '
No.
1.
2. | Distance from adjacent
3. | Name of Division Forest Division
4. | Name of
5.
6. | Beat ) ju :
7. | Legal Status Shbmntbn meuuru in terms
d'Prwid{ng Wire Crate Work,
b} Stream Bank Protection,
c) Stone Masonary Check Dam.
d) Gully Plugging,
¢) Vegetative Dam

are being proposed for following
nal!ahsm the Catchment:

1. Bharaduin Nallah, 2. Charda,
3. Kharew, 4, Nakal, 5.

Kaimly,
Ghnmarh,?hlon.s

10.
Average Elevation 1150010 2400 m above msl.

8.
9. | Estimated Cost of SWC Works | Rs, 86:63 lacs
including maintenance.
10, | Works to be done Gully Plugging, DRSM - Check

Walls / Check Dams, Stream

wuis. Wire Crates, &
S / SDS.

11. | Number of years for which SWC | Three Year

Works provided.

—_—
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CHANJU-1 HYDRO ELECTRIC MW)
CAT PLAN wommmme MEASURES

Annexure-F

—

Description of Item

] Estimated
unie | i

Amount in Rs

Unit "
Rate

I [Collection and plantation of grass

urces.

llection of grass seeds from

12000

Fm.oo 1,60,000.00

ik ﬁ:edmunggmssmdaon

100 m*{1600

50.00 F0.000

dmnndmudntuwhtw“mtbl

plantation

i 1000
b1 [Collection of grass clumps. |, [1500 21217 13,18,255.00
, , [Planting rooted grass slipson | . liy 000 bsss  [7,66,500.00

3 pmmpmmmmﬂm

llection of hardwood 100
3.1 ttings for planting material I 20,000 112,41 [22,48,200.00
r palisade construction.
paration and planting of
2 20 nos |15,000 0.14 13,02,100.00
F pegs of selected species. *
R o Ph Pgeaion S famice 10000 [7.11  [71,100.00
ying
ing of live fascines, using
4 |live hardwood cuttings of M 10,000 20.14  [2,01,400.00
lected species.
F Ftlb wall construction
rrepaﬂng for the crib wall
N |
: 1000

149,66,555.00




Sr.
No. i |
1. | Executing Agency Forest Department
2. |Distance from adjacent | The Forest protection including
Forest construction / Repair of boundary
pillars shall be carried out in DPF
itsell.

3. | Name of Division Cham_! Forest Division

4. | Name of Range Tikri Range

S. | Block Chanju

6. | Beat Bhagai, Chanju, Sundary & Dantuin
Beats.

7. | Legal Status BOUNDARY PILLARS:

1. Jammu Kalwadi RF, Large: 32

2. Jured UPF, Large -33, Small - 12
3. Banotu, Large -33, Small -4

4. Sundary RF, Large -20, Small -5
5. Topi RF, Large 22, Small -5

6. Parsiad RF, Large 18

7. Murty RF, Large -16

8. Bangord RF, Large -20

9. Sundary DPF, Large -25

10. Daliunji DPF, Large: 37

8. | Average Elevation 1200 to 2400 m above msl.

9. | Works to be done Forest protection including
construction/repair  of  boundary
pillars.

10. | Estimated Cost of | Rs. 20.00 lacs 2,

construction of boundary \
pillars including
maintenance.
11. | Number of years for which | Three Year
SWC Works provided. i




Analysis for consruction of Main Boundary Pillars Laid in cement mortar with plaster
and white washing on four sides and on top and iron rod in centre.

Foundation- 100x100x25¢m. (Concrete 100x100x15 cm)
Height- 100 em.
: Rate
1 2 3 ) 5 6
1 |Site Clearence - LS. LS. LS 5,
Excavation of foundation in '
5 LI ) e '“*P:::':(ﬁnv 025 | cum | 7578 18.94
100x100x25
Laying of charcoal, Lime and iron 4 Ke.
3 |rod Charcoal -2 K., Lime - 2 Kg., LS. 5.00|
lron rod - 1 No.
1 No,
Layong of Cement Concrete in
foundation in 1:6:12 ratio ie, 1 E
a c 6 Sand. 12 S ball PBC{) 0.15 cum 156.7 2351
= 100x100x15 cm.

Random rubble stone masonary in
pillar in 1:6 cement mortar tn‘
5 |super atructure =h/3 (a2+b2+|P.4 Item I (i) | 0.373 cum 307.3 114.62
82.b2) =h/3 (e2+b2+ab) (h=1.00m:
a0 80m: h=0,40m) =0.373

lﬁnmthkkmempluuﬂn‘lnw
1:6 cement mortar Sides-4No-| p 34 j1em No.
L

6 10.80%0.40/2 x1002+2.45 261 Sqm 19.7 51,42
ip-1 No. 0.40%0,40 ~0,16/2.61
'White washing with Lime 2 coat|
7 |new including preparation of| P.37 261 Sqm 1.5 3.92|
surface etc. complete
4 i)
LS. LS LS. LS. 10.00|

I
E
E

of iron rod including
Ig:"_ ""“"‘L LS. i No. LS. 3aoo|




-
® lime and charcoal for]
el “wohig LS 4 kg | Ls. 30.00
[ -
Carriage of charcoal/lime Ly
@/ ' |Manual tabour (1 Km) -t * Ke, LS. 5.00
4
- 12 mlllm(:-ml 2 °: o o 0.52 LS. 5!
@ °°“‘.‘ , ll“' “""“l Hgel ~100 . LS LS 20.00|
: 14 Mm“(‘lx“ 0373 cmasinl  p 4 o041 | cum I| 598 24.45
© Item No, vii
ol ® Im‘:"m;"‘"‘"‘ of stone (avergael  p oy 041 | eum | 28s 116.85
Item No, 1v
® of boulder stone (50%) P42 0205 | cum | 85 17
© Ttem No. xi.
® 17 |Other material requried:
® lht’on Quantity Ratio Material
® Stone | Sand Cement
Ballast40
- mm{cum)
™ ' 0.15 10612 | 0.14 | 0,07 0.33
DSRR masonary in foundation (per
@ wcement=2.2 bag, sand=047
@ cum, 40mm, Aggregate«0.94).
. e & 5 AR 1:06 — 11 932 .56
YR ?ﬂ pillar (cement = 1.5 Kg
- ;
m 15mm cement plaster cement 076, 281 1:06 g 0.3
- Luo.mq)
L 0.4 | 023 1
e| s |mh;"°°" stone alongl  p 4o 014 | ‘cum || 895 834
- | Item vii
@ v mﬂw of stone (avergac) 5o, 014 | ‘cum | 285 29.90]
. Item v
@ | 20 |Preparation of stone ballast 40 Km. P42 0.14 cum 104.3 14
. Item xv
© 21 |Cost of sand Jrrent market e 0.23 cum 300 69.00]
-
.
-
(%)
[




by et T 023 | cum | 1936 44.53|
Item v

B | e of ot 100 | vag | 180 196.20|

24 h;‘:,""hm m pse 0055 | tonne | 23185 1278
Item x

BRI (P NETR e Es | gs Jizs 20.00f

26 |Carriege of water LS s | s | LS. 20.00|




" ey

Forest Department

Distance from adjacent Forest

The construction of Fire
Watch, Fire Line & Paths
shall be carried out in DPF
itself.

3. | Name of Division Chamba Forest Division
4. | Name of Range Tikri Range

5. | Block Chanju

6. | Beat

7. | Legal Status




Check Post:

1 Priya (Tikri Range)
BO Qtrs.:

- f!. 1. Chanju

wdlm
1. Maintenance of Saktiun
Nallah to Lumake

Gharat.
2. Basred Nallah to Trethan
3. Jasuie to Dantiun

. Kalprya Ghar to Alias
5. Lunak Ghar to Dasdujh
6. Swala to Jured
Bridges:

1. Targed Bridge

2. Mahead Bridge

3. Charsiun Bridge

8. | Average Elevation 1500 to 2400 m above msl.
. | Estimated Cost. " Rs. 8800 lacs

10. | Number of years for which Works | Three Year

provided.
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CHANJU-I HYDRO ELECTRIC PROJECT (36 MW)
CAT PLAN WORKS - ENERGY SAVING DEVICES
. Description I Remarks
Exccuting Agency : Department
Name of Division Chamba Forest Division

Name of Range Range

Block Jassor & Chanju

Beat Bhagai, Chanju & Dantuin
ts

Legal Status 0. of Families Members
Village wise:

1. Khander: 5
2. Charda: 5

3. Jakhla: 5

4. Swala: 5

S. Paniharka: §
6. Mandola: 5
7. Mahala: 5

8. Dehra: 5

9. Kunda: 5
10. Dantuin: 5

1
3 wpppr;

7. | Works to be done Providing aubsidizes Pressure

o 0000000 36 Lack: |
8. |Estimated Cost. Rs. 7000. ‘

9. |Number of years for which Year
construction Works provided.

00 000OCOOCOOOOEOOEOSEOONOONOEOONOPNOIOSOEOOEOEOOINPOEODNOOPOPOTOSDYS
g
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CAT PLAN WORKS - JOINT FOREST MANAGEMENT & MICRO

SrNo|  Description | Remarks
- | Executing Agency : lent
Name of Division Forest Division
Name of Range »

Block
Beat

/ % n.t.uin Beats. ‘
Legal § of Members wise:

\
0

10. Dantuin: 5
11. Sundary: 5
12. Bhangor: 5

A Eleva 1000 to 2000 m above msl.
Works to For training and awarencss,

b bl

—_
e

Num of years for which Year
construction Works provided.




CAT PLAN W
Sr. Description
No.
1. | Executing Agency
2. | Distance from adjacent Forest The construction of Huts
shall be carried out in DPF
itself.
3. | Name of Division Chamba Forest Division
4. | Name of Range Tikri Range
5. | Block Chanju
6. | Beat Bhagai & Dantuin Beats.
7. | Legal Status 1. Track Eco-Hut at Jun
(Bhagai),
2. Track Eco-Hut at Charda
(Bhagai),
3. Track Eco-Hut at Dantuin
(Dantuin)
8. | Average Elevation 1500 to 2400 m above msl.
9. | Works to be done Construction of Track Eco-
Huts.
10. | Estimated Cost of Construction of | Rs. 7,50,000.00
1/Huts.
11. |Number of years for which | Three Year
construction Works provided,




