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Sr.

No. Description Remarks

1 Project Name Upper Joiner Hydro Electric Project

2 Location Tehsil Churah , District Chamba

3 Latitude 32°-44' 14" to 32°-45'43" North

4 Longitude 76°-14 -52" to 76°-12'-08 East

5 Elevation 3729

6 Installed Capacity 12 MW
Joiner Nallah which falls in Baira then in Siul River

' RiverrSyeem ultimately joining the Ravi

Catchment Area up to
8 Diversion Site 60.25 Sq. Km. (Annexure-)
9 Under Snow Area 16 Sq. Km.
Catchment area
10 | upstream of Joiner- Top 26 Sq. Km.
Project

A Diversion Structure in the form Trench Wier
2.25m Wide, 10m long at El. 1828.0 m about 500
m Wis of confluence of Bada Nallah with Joiner
Nallah, diverts the water through 40m x 575 x

" Project Components 2.6m desilting tanks, 2375m of Head Race Tunnel,
and 5685m of Penstock to generate electricity in &
Surface Power House with Normal Tail Waler
Level (NTWL) at El 1628m about 150m w's of
Joiner 1 weir on Joiner stream.

12 Total Cost of Project Rs.72.25 Crores

Proposed cost of CAT
13 Plan works Rs. 1.8 Crores




UPPER JOINER HEP (12 MW)
(AS PER TECHNO ECONOMIC CLEARANCE ACCORDED)

s. No Description m

i) | Civil Works 416168

ii) | Electro Mechanical- Works 200128
iii) | Transmission Works 176.75

iv) | Escalation Nil

v) | Interest During Construction 72632
vi) | Financial Charges 51.94
vi) |LADA 106.77

Total 7224.74

Say- Rs 72.25 Crore




INTRODUCTION

The State of Himachal Pradesh is blessed with vast hydro potential, but the
Northern 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
uniess additional schemes are taken up immediately and implemented to derive
timely benefits. The Gowt. of Himachal Pradesh is aware of the need for
accelerated development of its resources and the responsibility it shares in
meoting 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 o the load centres. Accordingly, various major and
medium hydro electric projects have been identified by the State Govi/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 Dhauladbar ranges of the Himalayas at elevation of 5800 m
above Mean Sea Level (ms!). The river is formad 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 teritory 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 Imporant for socio-economic
development, not of the region but of the country. Out of this polential, about 44%
has so far been exploited in the form of Holi HEP (3 MW), Chamera Stage-Il (300
MW), Bhuri Singh Power House at Chamba (450 KW), Sal Stage-ll (2 MW), Baira
Sull HEP (198 MW) and Chamera Stage-1 (540 MW). Construction works of Hibra
(231 MW) renamed as Chamera Stage-lll have also been taken up by Govt. of
India through National Hydroelectric Power Corporation (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
(MwW)
1. Bara-Bhangal Ravi 2000
2 Bajoli-Holi Ravi 180.0
3 Holi Holi nallah 30
4 Kutehr Ravi 260.0
5 Kugh Budhil natlah 450
6.  Harsar Budhil nallah 60.0
7. Bharmour Budhil naflah 450
8 Budhil Budhil naflah 700
9. Hibra/Chamera-lll Ravi 2310
10, Chamera Stage-ll Ravi 300.0
11, Chamba Ravi 1260
12. Sal Stage-l Sal nallah 65
13.  Bhuri Singh P/House  Sal nallah 045
14.  Sal Stage-ll Sal nailah 20
15, Devi Kothi-l Kanjtu &Cheni Nallah 75
16.  Devi Kothi- Baisio nallah 135
17.  Sai-Kothi Baira nallah 17.0
18, Baira Bihall Baira 15.0
19, Chanju Stage-| Chanju nallah 36.0
20.  Chanju Stage-il Chanju 17.0
21.  Sui Suil nallah 130
22 Baira Siul Baira & Siul nallahs 198.0
23 Chamera Stage-l Ravi 5400



0.05
18,0

Total 23980 MW

Today government is encouraging private participation which could bridge the gap
batween demand and supply of power.

Project Proposal

Uwumrmmmaamd-hm:dnnnmm
nallah, a tributary of Baira nallah and Sub-tributary of the river Ravi. It envisages
utilization of water of Joiner naltah through a maximum gross head of 300 m for
gunrdondﬂmdpo\whowfaummmw
150 m upstream of Joiner 1 HEP weir site. The project comprises of a diversion
mmmm at about 500 m upstream of the confluence of Joiner
40 m long. a headrace tunnel approximately 2375 m concrele lined, a 565 m long
surface penstock of 1.3 m diameter bifurcating thrice to feed Four Horizontal axis
Peiton turbine generating units of 3 MW each to generate 12 MW of power in a
mmm.mmummwowwdawum
Tall water is proposed 1o be discharged into Joiner nallah through a box channel,
A 33 kV surface Switchyard Is proposed on the Front side of the power house.

mmnuubmu-athdeanmmu
bars in 90% dependable year at 95% machine availabiity. The power generated
is proposed 1o be injected at 33KV/132 KV Sub-Station at Kurthala. This project
will have only power benefits, as the scope for irrigation is negligible in these
reaches.
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Location

The Upper Joiner hydroelectric project site is located on the Joiner nallah a sub-
tributary of Baira and Suil nallah which is further a tributary of the Ravi between
the longitudes 76°-14 -52" 1o 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,

mwmmmmmwummum
between Mandi and Kullu Districts, at the point where it gives off Bara-Bangahal
branch 1o 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 Zanskar 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
mcmbammmmmmm.w
Chamba and Lahaul-Spiti from Zanskar.

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
westem border of the Bara-Bangahal and traverses the district from South-East to
North-West for mors than 100 km. On the North-Westem border, where the Pangi




range leaves the temitory, 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 westem extremity, this branch Is connected by a shont
ridge, in which are the Padn 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 Rav| 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 Sull & Sewa contribute lot of run-off 1o 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 Baira-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, uplo
Chhatrari, river flows through a narmow 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-l dam site. The Sewa
river flowing from the nporth joins the river Ravi near Khairl. It then bends 1o 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 recelves on its left bank the small stream from sacred lake of Mani-
Mahash, situated beneath the peak called the Mani-Mahesh, Kailash at an El,

Tn



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 (o the left bank tributaries except Kalihan, which onginates
in Dhauladhar range on the left bank and contributes a good discharge. Both
Budhil & Tundah are about 54 km in length.

Joiner nallah on which the project is located consists of four nallahs namely
Tanger nallah, Diyothal nallah, Mehad nallsh & Bhararu nallah. Tangar nallah
onginates at El. + 4556 m from Dratijot, Diyothal naliah at EI. £ 4892 m, Mehad
naliah at E1. £ 3901 m from Duga. Bhararu nallah consists of four nallahs namely
Nakal nallah, Panglod nallah, Juri nallah & Ganj nallah orginating from EL #
4278m, El, 2 5238 m, El. £ 3800 mand El. + 4774 m respectively,

Catchment

The Upper JOINER HEP envisages the utilization of the flows of Joiner Nallah,
The diversion is about 500 m upstream of the confluence of Bara and Joiner
Naliahs. The total catchment area of the Joiner Nallah up to the proposed

diversion site is 60.25 sq. kms, out of which 16lwn'(zszsi)uuhmbourd.
The catchment area of Joiner Naliah basin up to Power house is 108 km?*.

The basin is a narrow leaf shape. The equivalent slope of the river from its ongin
1o the proposed diversion site is about 100.50 m/km.

There are a few glaciers in the upper part of the Upper Joiner basin, There is good
forest cover in the basin particularly on the left bank of the Joiner Nallah,
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contribution only from base (ground water flow/ sub-surface flow) in the river.

Meteorological Characteristics
Precipitation

The precipitation in the catchment takes places in the form of snow and rain, The
catchment receives good rains from June/July to September due to the South-
wesl monsoon. In this basin, little rainfall is observed during winter (November -
February) 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.

The annual rainfall records are available for the 13 non-recording rain gauges of
Chamba District. The normal annual ramfall and year wise annual rainfall has been
recorded in millimeters at all these stations for the period 1960-2002 by the office
of Director, Land Records, Revenue Department, Gowt. of Himachal Pradesh.

It is observed that out of these 13 rain gauges, no rain gauge exists in the Upper
Joiner basin. Tissa rain gauge is far away from the basin, but still it is refatively
closer lo the basin as compared to other rain gauge stations. Annual average
rainfall at Tissa is available from 1960-2002, except for 4 years (1968, 1973, 1960,
2002). The annual rainfall observed at Tissa Is 10507 mm, ranging between 32.5
and 2178.8 mm. The elevation of Tissa rain gauge is 1550 m.

About 84% 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 near by makes it difficult to assess the snow contribution from the basin.

Hydrological Characteristics

The Joiner Nallah receives runoff 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 confribute to the stream flow immediately because melting
does not take place in the basin during this period due 1o very cold dimatic
conditions. Moreover, there are no rains (or litle rain) during this period. There is




contribution only from base (ground water flow/ sub-surface flow) in the river,
Consequently the discharge of the Joiner Nallah dwindles down 1o the lowest flows
during winter months (December to February).

As spring season sats in, the melting of seasonal snow accumulated in the basin
starts and flow in river also starts gradually increasing by the end of February
during summer months il monsoon rains are experienced in the basin. The
stream flow characteristics of the river show a high discharge during monsoon
m(&m)dﬂbWSﬂlmd&udMWh
the upper part of the basin. In general, July and August are the months when
maximum discharge is observed, which is due 1o maximum melting from glaciers
and high monsoon rainfall in the lower part of the basin




[¥aheil TPanchavat |Ward | Village | Human Population |

SOCIAL ECONOMIC DESCRIPTION
The project is located in Kajwa Panchayait where the human population is about
2400. The economic sattus of the resident of the panchayait is that 80% of the
total population is agriculturist a very few people are employes in government jobs.
The population of the live stock is around 8000.

Human Population:
There is no village inside the catchment area However, human

population of nearby villages, the total population is about 2400 out of which
1370 ave registered in voter list.

‘Tehsil | Panchayat [Ward [ Village Human Population
Kajwa Shrigadh | Shrigadh 243
Balwas-| 154
Balwas-1| 76
Kandog 59
Tuhrog 78
Gumia 68
Kaiya 24
il | ks
Shallan a7
Mella 53
Thon 98
Bihali-| 167
Bihali-Il 95
Kilotha 72




The local communities are by and large agrarian and a few young
generation members are currently working outside either in Government services
or in unorganized sector. Though cultivation of wheat, rice, and potato is the
traditional practice, local people have started to grow apple, wainut, pear, and
other commercially viable crops. Animal husbandry (esp. rearing of sheep and
goats) has been practiced by the local communities as a source of supplementary
income. There are two primary school in Shrigadh and Bihali and an dispensary at
Shrigadh.

Cattle population:
Population of live stock in the villages which are outside the catchment the
number off livestock is around 8000.

1~




CATCHMENT AREA TREATMENT PLAN
General

In case of some hydroelectric projects on Ravi basin, CAT Plans have been
prepared and approved covering only the direct draining areas in the respective
projects but in the absence of any specific directions on this aspect given by Govt.
of India in their guidelines issued in 1994, entire catchment area draining up to
Trench Wier diversion of Upper JOINER HEP on Joner Nallah has been
considered for formulation of catchment area treatment plan.

Catchment area treatment measures are essential not only for conservation of soill
for maintaining and even enhancing productivity but also for reduction of sediment
load flowing through Joiner Nallah. Apart from accelerated sitation of storage
behind the dams, the increased silt load in rivers have adversely affected the
turbines through corrosive action of silt particles as experienced in hydroelectric
projects on Satlyj river and its tributaries. Therefore, special altention has been
focused on this aspect in the present report.

Estimate of Soil Loss Using Silt Yield Index (SY1) Method

The Silt Yield Index (SYl), considering sedimentation as product of erosivity
erodibility and anal extent was conceptualized in the All India Soll and Land Use
Survay (AISLUS) as early as 1969 and has been in operational use since then to
meet the requirements of prioritization of smaller hydrologic units within river valley
project calchment areas.

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
management),



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

Prioritization of Watersheds/Sub watersheds

The prioritized of smaller hydroelectric units within the vast catchments are based
on the Silt Yield Indices (SYI) of the smaller units. The boundary values or range
of SY! values for different priorily categories are arrived ot by studying the
frequency distribution of SYI values and locating the suitable breaking points. The
walersheds/sub watersheds are subsequently rated into various categories
comesponding to their respective SY! values.

The application of SY| model for prioritization of sub watershed in the catchment
areas involves the evaluation of:

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

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

¢)  Surface cover factors governing the flow hydraulics and

d) Management factors

The data in climatic factors can be obtained for different locations in the catchment
area from the meteorological stations whereas the field investigations are required

The various steps involved in tha 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
2 map indicating erosion-intensity mapping units.
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and very low priority categories.

Mmdmdwmmmshmwﬂﬁwhﬂwd
individual sub-water shads are calculatad using the following equations:
Silt Yield Index (SY1) = (Sum from i=1 to n of (AXW,) X100)/Total Area considered.

The SY1 values for dassification of various categories of erosion intensity rates are
given below:

Criteria for Erosion Intensity Rate

Priority Category SYI Values

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

3. Medium 1000-1199

4. Low <1000

uarce SYI AISLUS

All India Scil and Land Use Survey Organization, Department of Agriculture and
Cooperation, Ministry of Agriculture Govt. of India conducted rapid reconnaissance
survey on delineation of priority sub watersheds for integrated watershed
management in the calchment of the Ravi River valley Project above Thein Dam
Punjab, J&K and Himachal Pradesh from May 10 July 1986.

In the total catchment area of 60.25 sq km, most of the remaining area is covered

under the legal term “forest” including snowiglacial This forestland is classified in

one category .. Reserved Forests in forest records. The rights of local people for

fodder and grazing of cattie have been recorded in revenue papers as “Charagah

drakhtan” o “Charagah billa drakhtan” 6. (grazing land with frees or grazing fands ¢
1
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without trees) in the protected forests around the habitations. Similarly grassiand
in alpine zone grazed by migrated sheep and goat for a couple of months during
summer is termed as “dhars”. Therefore, different nature of problems arise on
vaned lands depending on their locations and type of use to which they are put
and thus approaches for their treatment and improvement have to be different. In
this background, type of treatment required for each type of problematic categories
has been described in paragraphs that follow,

A series of biological measures (including afforestation, enrichment plantations,
pasture development, medicinal plant development, agriculture and horticulture)
and engineering measures (gully plugging, contour cultivation, contour bunding,
graded bunding, land slip stabiiization and stream bank stabiiization) in the regions
ol high erosion have been proposed as part of the catchment area treatment
plan. The total catchment area of the project is 60,25 sq. km and the different SYI
Value of different sub water sheeds are tabulated in the tabie below.

Name of sub water sheed SYi Intensity
TFad High
TFaf Very High

Very High

TFda
TFdg Very High




AFFORESTATION

General

Sinca this is mountainous fract with moderate to steep siopes, gully formation due

to water/snow flows in the depressions are bound to occur. Therefore, all the

afforestation works will have to be supported by anti-erosion measures like gully

plugging, check dams etc. in varying extent. The following lypes of areas are

proposed for afforestation aided by varying types and degrees of soll conservation

measure and check dams:

()  Evergreen forest biank detected through Remote Sensing.

(i)  Heavily grazed areas around habitations.

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

In the background of above criteria, limitation of extent of area which can be

mmmmawmpb(mwdm)whmmm

field forest officers, it is proposed to do afforestation of 78 ha over a period of 4

years, starting from the 2™ year of CAT Plan implementation. A provision of
maintenance of plantation for 3 years has been made.




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

| Bara Beat

1. Bara RF (715 HAC)

The area in Bada village is at about 2.5 Kms from Saian village The siope Is
medium. This area is suitable for plantation of Ban, Aesculus, Celtis and can be
planted The area has sparsely growth of bushes and has an easy access from
forest guest house at Bara A total of 30 ha has been identified for
afforestation in this area. And a total of 10 ha has been identified for
enrichment plantation. And a total of 4 ha has been identified for energy

plantation.

Bara RF 715 Ha

17/06/2011




2) Dang Makua RF (526 ha)

Total area is about 526 Ha. It also has southern-aspect. The Slope is medium, The
area is covered with thick bushes like Indigofera, Berberis Principea, The tree
species like Ables pindro, Picea smithiana & few Robinea etc also found around
the area. Kall, Deodar Robinea & other B/Leave species can be tried in the area
Nearest nursery is Sallan at a distance of about 3 Kms. . A total of 20 ha has
been Identified for afforestation in this area.And a total of 10 ha has been
identified for enrichment plantation,

ot s el
18/06/2011




3) Bara UPF (10 Hac.)

The siope is medium and the area has growthof Berberis Principea, Cotoneaster
as bushes species like , Aesculus are also found around the area. This area is
suitable for plantation and has an easy access from forest guest house at Bara
Ban & other broad leave species can be tried in the area. The area is adjacent to
Bara RF. Nearest nursery is Shallan at a distance of about 2.3 Kms. A total of

3ha has been identified for Energy Plantation in this area

A total of 77Ha(50 ha for afforestation and 20 ha for enrichment plantation
and 7 ha for energy plantation has been indentified for planting. The Details

have been given at end in Annexure A and Annexure C.

-
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raised seediings or stumps.

Fruits are collected during January-February from the trees. They are rubbed and
washed o remove the outer pulp. The stones are dried and stored.

Nursery Technique
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nursery area. The nursery beds are irmgated after sowing and at regular intervals
thereafter till germination are completed. Germination starts in about three week's

m.ummmmhmuawngamwmaopn
mvnaspodmdisxwmmm.emmhhwym
hMMMnmzamwMNMhhmwh
one more year when they are uprooted for planting out.

echnique
mmmwo\nmmmummmmm
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the nursery with balls of earth. Planting is done in 30 cm3 pits dug in advance.
mmwmwmmmnwhmmmh
the same manner as entire plants.

RITHA (Sapindus mukrossi)

mmumwmmmnbwnmm.nmu

grown at elevations from 800-1500 m on hot aspects.

Fruits are depulped and seed which is loose inside is taken out. Seed is sown
during or 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

g
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raised seedlings or

December. These are dried in the sun,

Biack locust can be propagated by planting out either nursery
thrashed and winnowed to obtain clean seed.

root suckers.

The pods are collected from October o

Seed Collection and Storage
Planting Technique

cm?’ in advance. Spacing adopted is generally 2.5x2.5

sowings become fit of planting in the following December-
attain height of about 1-2 m

of 30

The plants from March
January months when they
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Preparation of Nursery ‘ ‘
The nursery should be located in low elevation in deodar zone, Natural blanks,

Regular weeding is necessary. Light watering is done in drior months. The plants
are to remain in nursery till 2 years after transplanting.

they should be wrapped in moist gunny bags. While camrying out these operations,
it is absolutely necessary to ensure that the root system does not get damaged
even in the least. Grading of nursery stock is absolutely essential and all unhealthy
or weakly growing stock is required 1o be discarded. While planting out special
care is required to avoid the curling of the top of the seediings root.

and Protection

The ban is best propagated by direct sowing in situ In March under cover. The
growth of young seediings is exceedingly slow under natural conditions. Working
of the soll, weading and watering assist their establishment and accelerate their
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growth. Coppice shoots can be depended upon from trees only up to three feet in

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 1o their deterioration and therefore its growing stock is on decline.
The technique adopted for antificial reproduction is as under:-

Seed Collection

Fruil, acoms are collected in November-December while still on trees, Collection is
mmwm&mmﬁﬁlumm«wmmd
the bearing good fruit because the fallen seed Is immediately attacked by
some wormfinsects creating holes in the seed which renders it unfit for




Plantation

Choice of Species

The choice of species depends on the varlous factors, such as dimatic, edaphic,
topographic and biotic but the surviving indigenous species give a clear indication
of the most suitable species. Since most of areas included in this component, are
situated at lower elevations, therefore, preference should be given to indigenous,
fast growing, hardy, species which can survive under the adverse condition of the
locality. Sincere and strenuous efforts should be made 10 bring the blank areas
under forest cover as early as possible. In order to cover up the blank areas
expeditiously, at the earfiest, the maximum area has been suggested to be taken
up during the 1" & 2™ years. Soil conservation works have also been prescribed
along with afforestation measures where aver necessary

Plantation Technique

a) Site Selection

Specific sites have been suggested and location of plantation Is aiso 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.
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b) Closure Notification

Each plantation area will be notified for closure and supervision of rights, one year
n 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 normaily not
practicable. The area should remain cosed effectively tll the regeneratad crop
reaches the stage bayond any damage due frost, drought, and weeds and neads
no longer protection from animals. Hence the penod of closure may be kept 16-20
years depending upon growth of species planted.

c) Fencing

Where necessary plantation areas where necessary will be effectively closed with
3.5 strands barbed wire fencing. Fence posts should be of durable speces. These
should be buried in ground along the periphery of area to be closed at suitable
spacing, deep enough to withstand weight and tension in barbed wire. It should be
bome In 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. It would be better if some branches of fast growing species are reinforced
in fencing to provide adeguate tension in the strand of barbed wire. Non-palatable
fast growing shrub species like Adhetoda, Vitex, Agave, Debregeasia, etc. shall be
planted along the barbed wire fence at a close spacing of 50 cm to form a live

hedge.
d) Preparation of Site

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

22




portions suitable broad leaved may be planted at the space of 1.5m X 1.5m.
f) Sowing and Planting

Pianting should be preferred o 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 camied out only on comparatively
petter sites, where these are oxpected to be easily successful. Plak (Alnus nitida)
along nala and sowing of Deodar can be preferred. But certainly Piak dibbling /
sowing must be carmed out only in marshy lands/naals

e) Spacing
Pianting 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
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ENRICHMENT PLANTATION

Emmmm:uwneaomﬂwmuuummcmmm.
aontoltaamstodmch.lmdyemngopenlm This has to be a
sebeuvepmmandshouldmuhhbeﬂordlvemnylobundmdkoyspocm
AnormolBOOphmspovha(noﬂond)wouldbe.doptadand plants of the desired
species would be planted under this compaonent

A total of 20 Ha has been indentified for planting including thotny brush

protection guard under this scheme for a total outlay of Rs.2.86 lacs The
preliminary forest identified for this purpose are as under BARA BEAT.
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ENERGY PLANTATION

jon would be carried out to fulfill the wood and fodder requirements

available fuel wood and fodder plant species in
on would be

Energy plantat

of the local people The locally
various agro-climatic conditions will be planted. The energy plantal

carried out over 7 Ha land in the vicinity of the habitations. Owing to the increased

piotic pressure n these areas, greater emphasis would be placed on effective

nce 3 strand parbed wire fencing would be adopted 5000 plants
would be no maintenance costs involved, The

closure and he
per ha would be planted, but there

provisions for outlay of Rs. 7.0637 lacs including fencing has been considered

under this scheme. Annex.-C given at the end.
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There is one old forest nurseries in the project vicinity which are considered for
production of quality seedlings / rhizomes. The nurseries will also be managed to
accelerate timely production of seedling required for plantation and soil
conservation works in the calchment. Bulk planting of Bio-engineering species
suitable for the catchment would be raised in these nurseries in addition to regular
forestry species.

The existing nursery is located in Shallan in Bara Beat.

The work on raising / development of nurseries will start from first year and
the plants will be maintained subsequently. Provision for vermi composting unit
has also been proposed under this scheme for these nursenes. The provision for
outlay of Rs.2.00 lacs has been kept for the development of the axisting nursery.
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SOIL & WATER CONSERVATION
Solid Check Dams v ¥

A total budget provision of Rs.47.085 lacs has been made towards the Soil
mmwmnmmwmmmm
details of different protecton measures are given in Annexure-C.( given at the
end).

It has been observed that the main nallahs have solid stable banks, wdtvbeds
muummwmmmwasnmwmm
flow. Some of the nallahs have already been taken up for treatment as such the
main nallahs do not require much treatment. However side branches of these
nallahs require treatment. The details of various areas observed for treatment and
recommended for soil & moisture conservation works in different nallahas s as
under;
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SOIL & WATER CONSERVATION
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Solid Check Dams

A ftotal budget provision of Rs.47.085 lacs has been made towards the Soil
Stabilization and Engineering measures 10 be taken up in Joiner catchment The
details of different protection measures are given in Annexure-C.( given at the
end)

It has been observed that the main nallahs have solid stable banks, rocky beds
with lot of loose stones and boulders The naliahs are perennial with heavy water
flow. Some of the nallahs have already been taken up for treatment as such the
main nallahs do not require much treatment However side branches of these
nallahs require treatment. The details of various areas observed for treatment and
recommended for soil & moisture conservation works in different nallahas s as
under
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1) GUGYANI NALA 32°50'53.38"N 76°15'35.90"E

Approximate length of the nallah is about 2.5 km untill it joins Bada nala. The
nallaha 1s totally stabilized with rocky base, good vegetation, having thick bushes
and trees along the nallah on both sides. Nallah is perennial with heavy flow of
water. Trees along the nallah are Rhododendron, Ban, poplar, Neolitsea (Chirindi),
Corylus (Thangi), Chandrah, etc. Bushes- Berbaries, Prinsepia, Ariesma, Rosa
moschata, Daphne, Sarcococca, Debrigaesia, Dhatura etc Side retaining walls
have been constructed in some portion of naltah under NAREGA. Walls have been
constructed at the distance of 20 mirs from the nallah on left side. Some portion of
the naliah about 500 m length at 32°50'53.38"N 76°15'35.90"E and height 2310
mitr is affected by soil ercsion along the bank and needs side stabilization,
Bioengineering measures &lc,

GUGYANI
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SLIDING AREA ON LEFT BANK OF BARA NALA

Slhding area falls under on the left bank of BARA nalla in BADA RF. Crate wire
spurs, Protection wall and vegetative cribbed structure along with Bio Engineenng
measures can be adopled for this area Neclitsea (Chirindi) cuttings, Rabinia,
H.C.Nut etc.Willow cutting for Crib structure and Stone pitching can also be done
for slide stabilization. SLIP AT BARA NALA IS AT 32°50'43.20N 76°15'40.93E

SLIP AT BARA NALA 32°50'43.20N 76°15'40.93E
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2) BADALI NALA 32°51'26. 49N 76°16'1.51E

Approximate length of the nallah is about 3.5 km untill it joins Bara nala, The
nallaha is totally stabilized with rocky base, good vegetation, having thick bushes
and trees along the nallsh on both sides, Nailah is perennial with heavy flow of
water. Trees along the nallah are Rhododendron, Ban, poplar, Neolitsea (Chirindi),
Corylus (Thangi), Chandrah, etc. Bushes- Berbaries, Prinsepia, Ariesma, Rosa
moschata, Daphne, Sarcococca, Debrigaesia, Dhatura elc Side retaining walls
have been constructed in some portion of nallah under NAREGA. Walls have been
constructed at the distance of 20 mtrs from the nallah on left side. Large portion of
the nallah about 1500 m length at 32°51°26.49N 76°16'1.51E and height 2310 mitr
is affected by soil erosion along the bank and needs side stabilization,
Bioengineering measures etc,

PSS 2270472011
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Right Bank of Badali Nala

Left Bank at Badali Nala
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3) NAGALI NALA 32°51°4.65N 76°15'50.38E

Approximate length of the nallah is about 1.5 km untill it joins Bara nala. The
nallaha is lotally stabilized with rocky base, good vegetation, having thick bushes
and trees along the nallah on both sides, Nallah is perennial with heavy flow of
water. Trees along the nallah are Rhododendron, Ban, poplar, Neolitsea (Chirindi),
Corylus (Thangi), Chandrah, etc, Bushes- Berbaries, Prinsepia, Ariesma, Rosa
moschata, Daphne, Sarcococca, Debrigaesia, Dhatura etc . Some portion of the
nallah about 100 m length at 32°51°4.65N 76°15'59.38E and elevation 2460 mir is
affected by soil erosion along the bank and needs side stabilization,
Bloengineering measures etc

NAGALI NALA 32°51'4.65N 76°15'59.38E
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4) PINDI NALA 32°50'21.94N 76°16°39.34E

PINDI NALA joins Joiner nallah on the Left Bank. The length of the nallah from its
confluance with Joiner naliah is about 3.3 Kms, Basa of the nalla is mostly rocky
and bouldery almost all along its length. The nala is always prone 10 be covered
with glacier which starts at an altitude of 2125 m and at 32°50'21.94N
76°16'39.34E. Most of the portion of this branch is rocky and stable. Only 200-
250 m length starting from the base is affected by soil erosion/slip. This area can
be treated by constructing Crate walls, Cribbed vegetative check dams and
planting of bio Engineering species elc

PINDI NALA 32°50'21.94N 76°16'39.34E
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Pindi Nala Right Bank
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Pindi Nala Left Bank




5) MURALI NALA 32°50'34.41N 76°17'15.07E

MURALI NALA joins Joiner nallah on the Left Bank. The length of the nallah from
its confluence with Joiner nallah is about 3 Kms. Base of the nalla is mostly rocky
and bouldery almost all along its length. The nala is always prone 10 be covered
with glacier which starts at an altitude of 2350 m at 32°50'34.41N 76°17'15.07E
Most of the portion of this branch is rocky and stable. Only 150 m length starting
from the base is affected by soil erosion/slip. This area can be treated by
constructing Crate walls, Cribbed vegetative check dams and planting of bio
Engineering species etc

#1




RIGHT BANK MURALI NALA
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6) Blotaded NALA 32°50'48.36"N 76°17'31.45°E

Approximate length of the nallah is about 1.5 km untill it joins Bara nala. The
nallaha is totally stabilized with rocky base, good vegetation, having thick bushes
and trees along the nallah on both sides. Nallah is perennial with heavy flow of
water. Trees along the nallah are Rhododendron, Ban, poplar, Neolitsea (Chirindi),
Corylus (Thangi), Chandrah, etc Bushes- Berbaries, Prinsepia, Ariesma, Rosa
moschata, Daphne, Sarcococca, Debnigaesia, Dhatura et Retaining walls have
been constructed in some portion of nallah BY FOREST DEPARTMENT A portion
of the nallah about 100 m length at 32°50'48.36"N 76°17'31.45"E and elevation
at 2480 mtr is affected by soll erosion along the bank and needs side stabilization,
Bioengineering measures eto
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Rock siide opp Nabkal nala 32°50°34 66N 76%19'31.59E
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JOINER 11 32°50°50.94N 76°17'54




Lal Pani Nallah 32°51'18.5.94N 76°15'58.6E

The Nallah Joiins the Badali Nallah at 50 meters below the length of the  Nallah
i8 200 Mirs. untill it joins Badali nala. The nallaha is totally stabilized with rocky
base, good vegetation, having thick bushes and trees along the nallah on both
sides. Naliah is perennial with heavy flow of water. Trees along the nallah are
Rhododendron, Ban, poplar, Neolitsea (Chirindi), Corylus (Thangi), Chandrah, etc
Bushes- Berbaries, Prinsepia, Ariesma, Rosa moschata, Daphne, Sarcococca,

Debrigaesia, Dhatura etc




implementing vegetation for slope  stabilization works depend on the
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fo the variety of instability problems affecting a sito

of the country. y bioengineering is adapted with a view to
i) WMWMMM
) monitor existing slope stabilization works,
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used for futune soil bioen purpose,
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Vi) stabilize the unstable slopes through a suitable application of
vegetation in different so methods, efther alone ar
in combination with civil engi
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the local people. It focuses on the damage to the natural
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and cost effective. The use of plants for land stabilization s applied either

alone, or In confunction with civil enginecring structures and non-living plan
materials to reduce shallow-seated instability and evosion on slopes.

2 Bloengineering Approach

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

3 Practicable Ways for Technique Adoption and Construction of Nurseries

Bioengincering methods can be wsed to protect almest 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 thelr 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 stone walls or gabion retaining structures are built in the valley

‘wammwwhmmnwmmmmm

process. Erosion control plantings are cardied out on bare fill surface. Every
atternpt is made to maintain mass balance of hill slopes (cut and fill). The
incorporation of soil bloengincering 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



Jute and Wire Matting

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 troes after revegetation with seeding. Jute matting is
a tested method in many areas where soil is loose and difficult to hold as
such. A few photographs has been depicted to the authenticity in Kol Dam
area. This matting will be spread in between the check walls and
Bloengincering works will be carried out by planting suitable local spp such
as Agave, Yucca, Vitex etc. The matting will be affived with wooden pegs and
after some time this will biodegrade with the time
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Loose rock slopes can be stabilized with different types of brush layering, The
applications with rooted plants ame known as hedge layer. The unrooted plant
installations are brush layer. A combination of both is a hedge brush layer.

Dowatering 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 dissdvantages of each of thewe 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 inclhes in diameter. It is long enough to reach the
back of the beneh. The side branches should remain intact for installation

Bresh layer construction placing e branch cuttings i slopes

The cuttings are placed into stopes and orlented perpendicular to slopes. Thix
is a more effective lor carth reinforcement and mass stability of slope. It is also
recommended on slopes up o 21 In steepness. [t serves as tensile inclusions
ot reinforcing units, It assists in retarding runoff and reducing surface
erosion,



mmmuphmmmmdsmm
separated by rows of brush layer. 1t alio reinforces the soil with un rooted
branch stems and reinforces the soil as roots develop, adding significant
m»m«mm

mu-mdmrmnhlpuﬁlhwnmdqmmddmm
wet sites. It also adjusts the sites micro-climate, thus alding seed germination
and natural regencration. The technique also acts as horizontal drains by
redirecting and mitigating adverse slope seepage.

The construction is started at the toe of slope. Benches are excavated
horizentally, 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
mh!thva’uﬂuh%pnT&hm

mlh'ppllcdmﬂ\ehmdl.

&MMMMMW&MMN
i placed on top of the branches and compacted 1o
eliuimlzah The brush tips should extend slightly bevond the fill 1o
filter sediment. Blth lower bench in backfilled with soil obtained from
excavating the bench above.

32 Drainage fascines

Fascines are used for o variety of slope stabilization purposes. Fascines siow
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
WMM.MM&WMMM
water-removal due to transpiration of plants.
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Draimage fascines

Draining fascines are long bundies of live branches o 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 thed together with 1.5 o 20 mm wire every 1 m and fixved
into the ground every meter by wooden pegs or live stacks with a minimum
Jength of about 80-100 cm, For the lower third of the fascine green branches of
nos-sprouting plants or gravel can be used. After placement the fascines are
covered with a thin soil layer of about 3 to 4 cm. All branches should be in
contact with soil to enable rooting and shoot development.

33 Palisades

Vegetated palisade constructions are ancient techniques, which were already
used by the first people in Central Evrope. At the beginning of the 20
mwmmmmmmm

Palisades are used for protection of small but deeper, narrow gullivs and
shallow V-shaped rills. Immedistely 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



should v 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 distarce of 1 m is
recommended.

14 Single tree planting
shrubs and trees form a dense network of roots in the soil
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35 Grass planting

For grass planting, grass slips, cuttings, or clumps grown from seed are
planted in lines or at randorm on the slope. Grass plantations protect the slope,
due to rooting and by providing a surface cover. They reduce the speed of
runoff, catch debiris and armour the slope.

By using a planting bar holes just big enough for the roots are made. The
grass alips or cuttings are placed into it, the soil filled around it and firmed
Wy.rmuwﬂhmhwd&dowmﬁn‘

Difforent patterna of grass lines can bo used as given below:

= Contour/herizontal lines They reduce speed of runoff and catch debris.
thereby armuouring the slope.

* Duwn-slope/vertical lines: Atmour, reinforce and drain the slope. Used
for damp sites and poorly drained materials where an intensified
lm.mmubwdhﬂl

* Diagonal lnes: Main I'mg!lom are armouring and  relnforcing,
Secondary they catch debris and drain the slope, Best compromise of
horizontal and vertical planting.

* Random planting: it is often uwed in combination with jute netting on
very stoep 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

A total provision of Rs. 5.00 lakhs is being made under various heads for Forest
Protection measures, The delails are as follows:

1. 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 mast of the DPF's have been
erected randomly. At places whole rows of boundary pillars can be seen, but at
other places the boundary pillars are too distantly placed. Thersfore, 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 due care of and
should be constructed of used Railway graders with GPS reading. A sum of
Rs.5.00 lacs is kept under this component as shown in Annexure-D.

65




Infrastructure Development
A sum of Rs.20 lacs is kept under this component .

a).  Buildings

Various types of builldings have been constructed in the recent past, However,
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 needs to be
replaced. These are required to be reconstructed. The existing forest rest houses
are very poory fumished. An amount of Rs. 6 lacs has been kept for new
bulldings and maintenance/fumishing of existing buildings. APO shall be prepared
and got approved before taking up activity under this head, The repair of Bara
mm-wmmummluw

Fuel Wood for Project Labour and Administrative Staff- Project Authorities
responsibility.

Administrative staff with a proposed strength of about 60 will be adequately paid
and will be expected 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: -

Period Labour Force
1 Year 300
Il Year 350
Il Year 250
Last 6 months 150

It would be the responsibility of the project authorities to provide for the



OPERATIONAL SUPPORT

Famoﬁciuﬂwﬂd“m.nbmmm
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localities of the division there are no places for shelter for the staff, people and
mmmmmmmmmcmm.A
medk.ilhummmwmummm

as below:
Sr.
No Description Amount (Rs. in Lacs)
1. Field Vehicie / Inspection vehicles. 8.00000
Printer Fax machine,

2 Computers with and Fax 2,00000/-

Photocopy Machine, Scanner etc.

GPS 1,00,000/-
4 Misc. Office Fumniture Almirahs, File Racks efc. 1,00,000/-
5. R&M of vehicles and machinery for 5 years @ Rs. 2.000,00/-

40000 per year.

TOTAL 14,00,000/-
Sr. No. 1 to 4 to be provided in kind by the User Agency.
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ENERGY SAVING DEVICES

In order 1o address the monitoring problem of energy scarcity and its immediate
adverse fall out on the forests, the local people have 1o be provided energy-
efficient altematives. Under the CAT Plan, provision is being made for distribution
of energy-saving devices to the BPL families & weaker section on a cost-sharing
pattern. Under this component, LPG connections, Pressure Cookers, Fuel-
efficient Solar Cookers etc. would be made available to the catchment dwellers, to
reduce the pressure on the adjoining forests & to inculcate a culture of energy
efficiency & environmental friendly approaches.

The total provision of Rs. 3 lakhs Is being made for the purpose.



TRAINING OF FOREST OFFICERS / OFFICIALS AND COMMUNITY

The specialized training and study tours for forest officials / officers. who are
executing the plan will be provided. The objective of this training component would
be to provide the officers and the staff fo augment their skills, professional
knowledge, capacity building to be effective and efficient. The basic components
of capacity building includes:

- Developing human resources through training and education.
- Generate new information for better knowledge and understanding.

- Providing an adequate institutional framework and material support to
enable acquired skills to be fully utilized,

Training for staff will be organized at the Forest Training Institutes of HP Forest
Department, where services of resource persons from specialized institutions /
organizations in the field of Soil & Water Conservation, Information Technology.
Environment, Socio-economic issues etc, would be utilized for imparting practical
training to the forest field staff & also communities.

The provision for outlay of Rs. 1.5 lakhs has been allocated under the scheme.




PARTICIPATORY ACTION RESEARCH FOR MINIMIZING
NEGATIVE IMPACT OF TRANSHUMANCE

Chamba district is characterized by presence of transhumant groups viz-Gaddis &
Gujfars, due to the presence of high alttude pastures. These groups follow a
routine of moving from place to place with the change of season, in a customary
usage pattern, with their flocks. Regulations on grazing lands, size of flocks
parmittad to graze in defined pastures, grazing rights, etc are some of the problem
frequently encountered in the arca, relating to migratory grazers. For in-depth
understating of the real issues involved, Participatory Action Research is an
effective 1ool and could provide workable solutions to the problem. Under the CAT
Plan, provision of Rs. 6 lakhs is being made for undertaking Participatory Action
Research (PAR) for minimizing the negative impact of Transhumance in the
catchment and then implementing the good practices emerging out of this PAR.




DEVELOPMENT OF JOINER VALLEY AS ECO-TOURISM

Introduction

Ecotourism has come lo be regarded as a type of responsible tourism where
tounists, 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
livalihood option. Subscription to egotourism 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 1o protect and
sustainably manage the landscape.

Himachal Pradesh, a paradise of scenic beauly with very hospitable local
communiies, forms an Ideal ecotourism destination. As the word is spreading,
more and more eco-fourists are thronging the State to enjoy Himalayan landscape
and the variety of local cuisine and folk dances, The Govermnment 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
bluepant for development of ecotourism in the State has been provided.

Ecotourism Potential in Joiner Valley

Joiner valley, lying in the lap of Pir Panjal mountain range, has an excellent
MMMMdMNWWM!MM
of entry suddenly opens up beyond the confluence of Joiner 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.

il
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with an additional livelihood option as hosts, guides, porters, cooks, efc., besides
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Strategy for Developing Ecotourism in Joiner Valley

In the first two years of the project a study would be conducted to access the Eco
mmamdvumabm-mwm
operationalizing Eco-tourism here. Therefore, the earmarked fund of Rs.1, lacs
would be used in accordance with an approved action pian.

mwmmmdmmdummw
under the PES companent, though the implementation of the Action Plan on Eco-
Tourism, emerging out of the PES study, would be done from the Rs. 1 lakhs
eamarked under this head.
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PAYMENT FOR ENVIRONMENTAL SERVICES

Payments for Environmental Services (PES) is a tool to incentivize the local
communities for sustainable and environmentally friendly use of the Catchment.
The PES mechanisms suitable for the Upper JoinerCatchment area would be
identified by conducting a study on the issue, to identify the mos! appropriate
routes and activities under PES. This study should be carried out in the first two
years of the Project and shall be approved by the Forest Department, before
implementation. Hence, a small part of the PES funds are being allocated in the
early years of the implementation of tha CAT Plan for getting this study conducted.

The actual implementation of the PES mechanisms, so identified by the
approved study, shail begin from the 57 year of implementation of the CAT Plan.
The interventions under the Eco-tourism head would also be defined through the
PES study; though provisions for its implementation have been made separately
under Eco-tourism head.

A total provision of Rs. 12, lakhs has been earmarked under PES.
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IMPROVEMENT AND DEVELOPMENT OF WILDLIFE & WILDLIFE HABITATS

Introduction

The Joiner valley, located in the Pir Panjal range forming boundary between
Chamba sub-division and Pangi sub-division with altitude varying from 1190m

above ms! near power house to 5685m above ms! 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 1o alpine type and s believed to form good
habitat for a number of typically tamperate animal species so characteristic to this
biotic province.

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 area was, therefore,
carmed out to record the presence of wild animal species. Some of the mammal
species recorded during the survey based on direct sightings are: Hylopetes
petaurista (Flying Fox), Mustela sibinca (Himalayan Weasel), Rhesus macaque
(Monkey), Vulpes vulpes (Indian Red Fox), Semmnopithecus entellus (Langur),
Bats, Mos homourus (Hill Mouse), Himatayan yellow throated Marten, and Jackals.
However, indirect evidences and secondary information gathered during the
survey suggest the presence of Common 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 concem
towards higher reaches.

In as far as birds are concerned, a total of 44 species of birds were recorded
during the survey from the project area. Some of the common bird species
Ring Dove. Slaty Headed Parakeet, Blua Throated Barbet, Kashmir Pied
Woodpecker, Black Drongo, Western Yeliow billed Blue Magpie, Scarlet Minivet,
Pied Bush Chat, Green Bee-cater, Kashmir Grey Tit and Cinnamon Tree




sparows. In addition, occasional sighting of the Long-talled Eastern Grey Wagtall,
population of Himalayan Griffon Vulture. Secondary information gathered from the
local people also suggests the presence of the Western Tragopan and the
Himalayan Monal, pheasant species of conservation concem, towards higher
reaches in the valley,

In addition 3 spedes of repliles, 3 species of amphibians and 49 species of
butterflies were also recorded from the area during the survey. The Joiner Valley,
in its entirety, is therefore quite rich in its faunal wealth. However, the area of
Influsnce due to the project is limited up to an altitude of 2200m amsl and supports
fauna that is usually come across at the Himatayan foothills. No animal or bird
species of conservation concern are found in this area of influence of the project.

Tha Joiner valley doas not form part of the Protected Area Network in the State as
no Wildiife Sanctuary, National Park or Conservation Reserve is located within or
adjoining this valley. There Is, however, a network of Protected Areas covering
similar type of habitats outside the Joiner valley.

General Concerns about Wildlife Conservation

The Joiner valley, especially the area taken up under this CAT Plan, has never
been a subject of focused wildiife management. As such specific problems
associated with wildlife of the area have also not been documented. This CAT
Plan, therefore, provides a unique opportunity to documant the wildiife of the area
and initiate programs for management of wildlife habitats.

The Himalayan region is witnessing a very high and increasing biotic pressure
causing degradation and fragmentation of its fragile habitats and putting the
survival of many a plant and animal species under threat. Whereas much of 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




Whereas the lower Joiner valley has sizeable population of domestic cattle
grazing on the lower siopes all the year round, he upper Joiner valley supports
vast alpine meadows that attract thousands of migratory livestock every year
duting 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 aiso drives away the shy
wild animals from their natural habitats. Similarly, the fragmentation of the habitats
due to developmental ventures, especally creation of water reservoirs, interferes
with the free movement of wild animals restricting them to certain pockets affecting
thair genetic pool.

The developmental projects also bring in an influx of outside labour that is
causing damage to the local ecology through 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 lend 1o freeze at upper reaches and they descend lo lower slopes in
search of water and food.

The areas hitherto inaccessible used 1o provide safe havens lo 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 threal 1o 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
Joiner valley through Bhararu nala, cutting across steep rocky slopes. It would
need creating general awareness aboul conservation imperatives 1o ensure the
long-term survival of Himalayan wildiife.

A Lump Sum provision of Rs 9 lacs has been made for implementation of the
Wildiife relatad activity.

Strategies
The following strategies are suggested under wildiife activities for the Upper Joiner
HEP catchment.




(a) Wildlife/lUnique Habitats Surveys and Research: The Wildife research
may be encouraged by engaging three 1o five researchers who 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. The area appears to house many unique &
critical wildlife habitats such as gorges & hidden valleys which are home 1o many
rare species, There is a need lo identify & map such unique habitats & protect
these. A sum of Rs. 6 lacs may be used for these purposes. Out of this, a
provision of Rs. 1-2 lakhs be reserved for putting the findings of these surveys into
practice, from the 6" years of CAT Plan implementation,

(b) Operationalzing herd insurance schema against depradation by camivores
an line of one developed for Kibber Wild Life Santuary for Rs. 3 lacs,




MONITORING AND EVALUATION
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out in the 6™ years of the CAT Plan schedule.
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Base Line Survey, W—m&mywonddpmbuwmylcv&dimbm
out effectiveness of CAT Plan activities in the catchment area.




Contingencies

A total of 8 percantage of the total cost of the cat plan has been kept in
contingencies for any future cost escalation. A sum of 14 lacs has been kept under
this component. Outiay of the Cat Plan will not be changed further.

NOTE - Depending on the site specific requirements, changes in
activities, within and across components, can be made by the field .
mmmwamwwmd
Forests, Himachal Pradesh.
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Per Hactare Cost of Enrichment planting
nw*mw—umm individual plant (No Fencing8 maintenance).
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Non-acquisition of land.
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in financial closure.
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Tariff shall be decided by the Electricity Regulatory
The public issue expenses, m.Mthumdwﬂof
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UPPER-JOINER SHP (4x3.00 ) : -

“M/S TEJASSARNIKA HYDRO ENERGIES mvanmruﬂmo.mm

NO. 71, NAV NIRMAN NAGAR, JUQILI_! mnvummmm'. :
ABSTRACT OF COST ESTIMATE

Sr. No. Deseription of work Amount
(Rs In lac)

(%)
4161.68 | Price level

Civil Works including other Misc. Expenses

2. Electro ~Mechanical Works 200128 P January-2009
176.75

6339.71

) Transmission Works

(¢) LADC @1.5% of (at+b) 106,77

Grand Total 722474

MMMMuﬂMMhn&)

Qo

I
I

[

I

I

[

]

I

i

I

S|
I

1

t

I

[

[

[

I

[




w.m"" e & ENERGIES PRIVATE LIMITED, PLOT NO. 125, ROAD

NO. 71, NAV NIRMAN NAGAR, JUBILEE HILLS, HYD

L Tentative Financial Package

Debt : Equity : 70 :30
S o, | Deseription Phogrges e
A : Promoter. e
5T ebi. rom Indian Financial Insttution e
Total (Dbl + EQuity) f””j

11. Terms of Loan

Sr.No | Item
1 Source
Bl ———————

3 Toan Amount, (Rs. in crore} il |

3 Interest rate A

) Repayment period o

( 3 Moratorium Period I yours

ou'ﬁ-ﬂm
HPSEB, Vidyut Bhawan,




UPPER-JOINER SHP (4x3.00 MW) IN DISTT. CHAMBA,

—'—

Annexure-I11
PRADESH OF

HIMACHAL
“M/S TEJASSARNIKA HYDRO ENERGIES PRIVATE LIMITED, PLOT NO. 125, ROAD
NO. 71, NAV NIRMAN NAGAR, JUBILEE HILLS, HYDERABAD-500 033(AP)".

'0

SALIENT FEATURES
LOCATION
State Himachal Pradesh
District/Tehsil Chamba/Chursh
River/Khad Joiner khad, a tributary of river Siul, which is a
tributary of Ravi river.
Vicinity Bada, Lajana, Khajwa villages in tehsil Churah
Proposal Weir site on Joiner khad of confluence of
Bads nallsh with Joiner st El + 1928.50 and power
house on right bank at El, £1632.50 m.
Geographical co-ordinates Easting  76°15%48"
of project Northing 32°50° 20"
SO! toposheet 52 D/1 & 52D/5
Catchment area at diversion site ~ 60.25 sq. km
Design discharge 5.08 cumec .
Design flood 271,79 cumecs
PROJECT COMPONENTS
DIVERSION WEIR
Type Drop type trench weir
River bed level El £1928.50 m
Size 3.50 m wide, 10,00m long
Design discharge $.08 cumecs.
Shingle flushing system 1.80 m x2.10m, D-shaped tunnel, + 50 m long
discharge 1.98 cumec
DESILTING TANK
Type Underground, Central silt gutter type.
Size One chamber of 55.00m x 5.50m x 6,30m size
with inlet and outlet transition.
Particle size to be removed All particles down to 0.20 mm size.
Flushing discharge 1.27 cumecs
WATER CONDUCTOR SYSTEM
Type D-Shaped tunnel
Size " 1.80m x 2.10 m
Length + 2664 m
Siope 1in 750
Q2
| —— —
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Surfece

40.00 m % 6.50m x 4.25m
1097 cum

El £1923.01 m
El£1921.01 m

4 3 minutes

Circular, surface steel penstock *
1200 mm dia,

varying between 8 mm to 16 mm
£565m

5.41 m/scc.

El1#191963 m

$50 mm dia. each

surface

41.60m
1500 m
1200 m

4 x 3.00 MW
+ 28851 m
£28290m

Horizonta! shaft Pelton turbine

four
3000 KW each
15%
+1632.50 m

Horizontal axis Synchronous
3313333KVA

Brushless

0.9 lag

SO Hz.

15%

RCC box section

210m=1.80m
+50m




unn.romsm(m.m IN DISTT. CHAMBA, HIMACHAL PRADESH OF
TEJASSARNIKA HYDRO ENIRGIIS PRIVATE LIMITED, PLOT NO. 125,
ROADNO ﬂ.NAVNIRMANNAGMLJUB!MIlmeM‘.

LIST OF STATUTORY CLEARANCES REQUIRED
Sr. |ITEM AGENCY REMARKS

1. | WATER T. State Gowvt. Interaction between State Govt.
AVAILABILITY 2.CWC Depu.acx‘cmum

(MOE&F)  regarding |
{Conservation) Act, 1980,
T | ENVIRONMENT | 1. State Govi. As per fwem ) & (4) and Gowt. |
2. Min. of E&F GOl | Policy in force.

5 | REOISTRATION | Regstrar of Companies | Under Tndian Companies Act,
13 ATION | 1. State Govt .
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‘ WHEREAS, the W signed befween the First
! J waunmsmmuum hw.g'u . and
A
! WHEREAS, M/s T Sarnika Power ( known as M/s
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118 mmmmmM'mmmmmamu

116 mwmmmwm-wmudu

have

117 mmmqusmbhubwmh-mmmmam
mmmuhmmmw-nmmwuu
M the body of this agreement.

118 Any relerenco at anylime to any agreement, deed, instrument, license or

mu,wmmmum\-uummhmw
dead, instrument. license or ofher document as amended, varied,

ns-mwmmmmm

1.1.10 Any reference to period commencing “from* & specified day or date and
@awr.amm«uummmanm

12 DEFINITIONS:- In this Agreement, following words and expressions, tnless
WOMWGN&QW.MMNW
hereinafier respectively ss assigned {o them as under--

121 “Act” means the Electrieity Act, 2003;

122 -Mmemmmuwmma.a;

123 “Agent" moans the ' State Power Utity or such other
suthorty as may be appointed by the First Party for the purpose of this
agreement,

124 "Agreement” means this agreemant | hor with afl s and

provisions hergin contamed;
125 "Agreement Period” shall have
126 “Bourd” shall mean the Himachal

i a,
Ty )27 “CENAuthority” meens the Authorty as defined under
':.2,':‘" ‘&M{’WZ@)dNMM 0% ar its succ |
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128 “Central Transmission Utlilty (CTU)" means any Government Company
mnwwmwmmmums

!
i
|
| o1 the Ak
i
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'] uarcmrmmnmﬁmqmmwwu I e
Second Party for the implementation of the Project :

{ mwmmmmu.qubmuwmmw
be issued to the Second Party at the Station|

J
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sunfigr abiigation, raised e 1 f
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Cantro (o the Second Party for the Despatch of messageffaxemail
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i

|

{ 1217 *Despatch Instruction® shal mean an instruction Issued by n.eu-::
i

| () an instruction 1o targot sctiveireactive power output 10 be maintained by the
i

(b} an instruction to synchronise or desynchronise & unit at 3 partioular time:

(c)mmmtodthfocumdlnmmumm
outage, and

(d) an instruction for backing down the activereactive power due to Grid
conditons;

i

I :

1z.|awmmwmﬁummwmwh }

‘ Second Party and & finalty approved by the competant authority; .

i 1219 Din-incantive Energy” shall have the meaning set forth in Clause §.32 ;.
1220 “Disputs™ shall have the meaning as specified in Clause 11.1:

{ 12.21 "Effoctive Data™ means the date of signing of the agreement. Ak

$4 1222 means the aggregate of al subscribed and paid up share capital of
j o s Mg it ol v

e

be In sccordance with the financial qu it
:

i ! uzamcnun-mummawmmmm

nmmnnwmmumdum
Agreement;

1,224'MWMMMM.MW.M '
Muma:::mo:::um“ wu&: s
M.Wamo“bmhobﬁnuwmn'h

First Party,
1225 “Force Majeure” shall have the meaning as ascribed thereto In Clause 7
1MWMMGW~MUMM
1227 "GO means the Government of India;
7 | #28"GridiGaid System”™ means the network of power system interconnecting
v A‘fi difierent power generaling stitions, WBnsmission lines and sub-stations for
»!":‘,,a i Iransmitting the elactrical output from the Interconnection Point upto main load ,
a4 \'“MJ cm.)v I
S 1226 "HPERC" moans the Himachal Pradesh Elsctricty Regulatory Commission;

}.)‘ ;gmﬂmmewmmnmtg’m,msm;,..‘m 1o !
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1.2.36 “Month* means English Calendar month;

1.2.37 "Net Saleable Energy” means the electrical energy in  delivered -
mmuummﬁumm%ﬂm .

1.2 38 "NRLDC" means “Narthern Regionat Load Despatch Cantre® or #s successor

1230 "PGCIL" maans Power Grid Corporation of india Lid ;

12,40 "Parties" refer (0 the First Party and the Second Party collectively;

1241 "Party” shail refer o the Government andioe the Company individually,

1.2.42 "Parmanent Works™ means the permanent Works forming part of the Project

thal are required to be constructed/instalied and maintained as such for the
implementation of the Project for at ieast the Agreement Period and shall aiso
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1243 "Power Purchase Agreomaent (PPA)" means a contractusl to be
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SO

Intarconnection Faciliting,

1.2.46 “Prudent Practices™ means those practices, methods, es and
st . gy S sy o o e
mmunmdmm.mmzmw
d.whnmdhﬁchﬁdhe mmmm' ¢
gmwmummumnwb

acoount of . b

(h  =staliation, operation and maintenance guidelines recommended by the
mammmbnmmhﬂgm

(0 the requiremants of Indian Law; and
(W)  physical conditions af the Site.

1.2.47 "Royalty" mummmumncunu;
1zwmwmumnmnmmmcma.

1249 “Scheduled Commurcial Dato™ means the date by which the
Second shail have achieved the Commercial of the Project and
shall as per the Techno-Economic n 3

125080 means the stte of Project genorating plant including
mwmwmmmunumwu

1.2.51"8State” moans Himachal Pradest .
1.2 52 *Station™ means the ummnuumumm.

and ) hgear,
R e ot D e 00
purpese,
1wmrmummwm-nmiumcm'
company specified as such by the First Party under sub-section(1) of section
36 of the Act;
12547, Works" all Works of kind In
to '
Project, and not forming part of

i
1256 T, Licensee” means a lconses authorized by the )
ransmission il & by pr

t:.&WmmMnubhmmmmm
5 dlBSHes thereto, and

~mumummmeq-n

‘::;ﬂw‘ inchiding desin. engineering, sarvices, suppies and other work scivties
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32

mmmmmﬂ'( monhs after the Commoercial
Operation Date  of  the \ " thereaftnr be immediately
nleasedirefunded to the Party, free of interast.

The Second Party shail be responsible for the payment of any taxes, charges
and foes in connection with the Security Deposit, ‘

TERM OF THE AGREEMENT

Effectiveness:- This Agreemaent shail come into force on the Effective Date.

Agreement Period:-

(@  This Agreement shall remain in force uplo a of 40 years from the
Schadule Commercial Operation Data of the ’ Period)
unless terminated earlier in accordance with the provisions of the
agreoment

(b)  On completion of the Agreement Peniod, the Project shall revert 1o the
Firnl Party free of cost without any ancumbrances.
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(a) Oversee the restoration of facilties adversely affected due to

implementation of the Projact
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Emplayment shall monitor from time to time, the \
insurance executed by the Second Party during the construction and O&M'
stage of the Project i

GELIGATIONS OF THE SECOND PARTY

MILESTONES TO BE ACHIEVED:- The Second Party agrees to implement
1he Project strictly as por the schedule/milestones stipulated by the First Party.

Following milestones shall be achieved by the Second P failing which
mmmuwwu&wmmm.

?::M "~ Yime Period ‘Consequontial

" Action.
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557 Tha petty contracts of the 100d work, retaming walls, buildings constructon,
carriage of construction malerial ke el
of all categories of other service providers, taxis for the staff

engagement
canleensimess, engagement of ‘personnel through ex-servicemen cel

i
i
!
i

9608 The Second Party shal also be requited to provide in-house training

!

&l

550 The Second Patty shall provide mandatory employment related information to &Y
[

=

o

56 Consultsncy:- The Second Party agrees 10 take engineerning services of tg

=
—A‘—._

propety
57 Project Performance:- The Second

-P
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58  Rohabilitation and Resettlement plan:- The Second
retablitation
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512

513

514

The Second Party shall make suitabie financial provisions for mitigation
of adversa impacts as per the approved EIA plan and miigation of degradation

Componsatory Afforestation:- The Second Party shall pay to the First Party
the cost of raising compensatory afforestation and s maintenance for a period
and the extant of area. as may be determined by Ministry of Environment and
Forests (MOEF), GOL :

Catchment Area Treatment Plans:. The Second Party shall make sutable
financial provisions in the Project cost for the Catchment Area Traatment Plans,
an may be determined by the MOEF. GOI The cost involved on this account
shall be pad by the Second Party to the Forest Department of the Govemment
dl-imdulm Pradaesh as per Forest and Environment clearance accorded
tha GOL.

Z

Environmantal impact Assesament:-

H141The Second Party shall be fable fo camy out Environmental Impact

§
§
:
|
§
z
a

515

516

b7

Assessment as requiced under the Environmental (Protection) Act, 1986 and
Wild Life Protection Act through Consultantis/Experts drawn from a reputed
Conlrol Board under the Water (Prevention and Control of Pollution) Act, 1974
of any othet Life
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other Inappropriate place which flows further ;
mmmmmm“mm
varous taws of Poliution Control mwmmlmmp-
wwmnumnbwhummwm
the MOEF, GOVState Poliution Control Board.
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in implementation of the Project as

of

5301 The Secand Party has been selocted for the Project on the basis of the equity

530 Equity Participation:-

St. No,
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940 Site investigations:. The Second Party shall be deemed 1o have conducted

541 Expanditure incurred by Board on Investigations:- mmhmw
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542 UpatreamiDownstream Project:. The Second shall ‘
mmw“mdhw ke (0 3

543 m-mmmmhmmmmnm

544 g:lmmm:- msmwnny-mumnqm

545 Grean House Gas/Carbon Credits:- In Himachal Pradesh, electricity i
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5 46 rm&mdeqmsnmthdmuMhmnm
Pawer Palicy of the Govemment of Himachal Pradesh.

. B TERMINATION AND TAKING OVER OF THE PROJECT:-

Ay b The First Party resecvas the right to tlerminate the agresment if the Second
L i Pany taky 10 achievs the miestone s stpulsted in Clocoa 8 1, | |
[

\‘k...)'i in the ovont it is eventually confimed as impossible of impractical to start
o

- . &

constriction work on the Projct on or before the expiry of period mantioned in
/ Clavse 51 of this sgreement, for the reasons other than those
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mumuuwmdmmdhuuﬁerhnumndmm&baz
First Party shal, after gving due opporiunity to the Secand Party, have the right
1o terminate this agreament. mmmuswznom

the site shall revert 1o snd vest in the First Party without any compensation,
Notwithstanding any vesiment in the First Party under this Clause, the Second
Party shall be fable to pay af the dues owed to the First Party by the Second
Party in pursuant 10 this agreement.

FORCE MAJEURE:-

to perform s obligations under the agreement, as far s is reasonably
practical, and shall seak all ressonable allemative means for not
provented by the Force Majeure event.

In the event, a Parly m rendered unable to perform any obligation required 10
ummumu_quzngmmum

i

VIOLATION PENELTY:- m:amgmmm’mhqu
parametors. result
cmw:ilgPoley vsrcs OU/A may manetary penalty

de.. '/ RESOLUTION OF DISPUTES:-

tmmmmuwmmumhmumuu
in_connection with the agreement (herainafter referted to as the Dispute)

Any difference sndlor disputes arising al any time between the
his MOU/PIANIA or interpretation thereof shall be endeavored to be
the parties hereto by mutusl negotiations, faling which the matier ah
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Tejas Samika Hydro Enargios () Lid.
a mxﬁ.wm".

: Nav Nirman Nogar,
Jubdee Hils, Hyderabad,

o Telephone. 040-23541604
J ;lx 040-23541603
. 4 g 'i"c.é..;ll-v (MPP & Power), i
'5 Government of Himachal Pragesh, |

. "‘Pﬁomnmtm
fFax No 0177-2621902
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Agreement (
Trgartide Agreomant dated 18" May, 2007 shai stand lapsed hanceforth
wnmmmauum

immediate effect, but
anummmmmM
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The Implementation mﬁ‘_w.mmmg
this

For and on behalf of the mm@pﬂd%
mamm WWis Tojas Sarnika Hydro , (P) Ltd

“ oo Yedusmsnt' 1L s
. st

(M. Ramesh Reddy), Director
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ANNEX.-A
' Upper Joiner HYDRO ELECTRIC PROJECT (12 MW)
' CAT PLAN WORKS-AFFORESTATION SCHEME
Sr. Description Remarks
' No.
1. | Area in Hectare 70 Ha
. 2. | Executing Agency Forest Department
3. | Distance from adjacent Forest The afforestation shall be
carmied out in DPF/RF/UPF
I b
4. | Name of Division Chamba Forest Division
' 5. | Name of Rang Tikri Range
6. | Block Tissa >
. 7. | Beat Bada
8. | Legal Status 1. Bada RF :40. Ha, 2. Dang
. MakuaRF:30 Ha,. Total: 70
Ha.
9. | Average Elevation 1000 m above msl.
' 10. | Species to be planted Ban / Broad Leaved Plants
11, | Estimated Cost of Afforestation | Rs.38.17 Lacs
' including maintenance.
12. | Number of years for which | Three Year
' maintenance  of  compensatory




Forest Department

The SWC works shall be
carried out In DPF/RF/UPF
Itself

Chamba Forest Division

Tikri Rang

Tissa

Bada

I. Providing Wire Crate
Work.
2. Stream Bank Protection,
3. Stone Masonary Check
Dam,
Gully Plugging,
Vegetative Dam  are
being  proposed  for
following nallahs in the
Catchments:
1)JGUYANI
2)BARA
3)BADALI
4)NAGAL
S)PINDI
6)MURALI
7)BLOTED
ANI

e

AWM

_B)LALP,
1000 m above msl.

ol

Estimated cost of SWC Works.

23.7 Lacs
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Amnex.-B
SOIL EROSION
Definitions

The loss of soil by wind and water or gravitational creep is known as erosion.
Two 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 remaval of fertile top soil at the
rate greatly exceeding that of soil formation. The discussion that follows is,
therefore, mainly concerned 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 lTayer of surface soil, The
general contour of the land surface remains unaltered and so the insidious effects
so0 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,
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Rill Erosion (fingering or incipient gullying) |

This implies the formation of small

land surface It represents an
, In forest areas, this type of
 and in fire brunt areas.

This refers to the formation of
situation where concentrated run off attains s volume and velocity to cut
deep into the soil body. Gullies have their origh in rills, side roads, trials, cattle
mamammm:wywbymlm
anum.unmwauﬂym;mﬂ;mamummm
but if the substratum is hard, the gullies are s with sides gently sloping.
n-mpnummmdm;orwymum

or gullies. This develops in

Stabilization of Land Slips
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road and other on-and construction programme disturb the strata and many &
Mmhhhﬁdip&ldtmﬂaﬂcdmolmwmnnyw
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stabilize these.
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and vegetative measures,
Stabilization of Stream Banks
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here and there, which can also be adjusted within these funds.
Gullied Area

mnﬁrhmhnbbndwwvdodlydwmodd'mbmﬂ\e
sediments so that gulley is gradually silted up,
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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 ng 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
M&m‘MlmmMmﬂauwhﬂMhhm.u
cun be in combination with bushy brushwood which may not even be sprouting
species.

Nallas

Large gullies and nallas have to be treated to 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. Check
dams still serve their purpose even when they are completely silted up 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 1o 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 buiit 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 s filled up to the notch with soil on the

upstream side.
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I'ypes of check dams are distinguished according to the material used
Dry Masonry Check Dam

Ihege 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 Mem
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

HBelow the dam an apron has to be constructed with stones. On the up-stream
side the dam has to get an earth Al 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
purpase. Stach check dams are provided in areas closed for afforestation.

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 needs to be constructed
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ANNEX.-C
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Sr. Description Remarks
bl
1. | Area in Hectare 7 Ha
2. | Executing Agency Forest Department
3. | Distance from adjacent Forest The Energy plantation shall
be carried out in

DPF/RF /UPF itself,

4. | Name of Division Chamba Forest Division

5. | Name of Rang Tikri Range

6. | Block Tissa

7. | Beat Bada

8. | Legal Status l. Bada RF: 4 Ha, 2.Bada

UPF 3ha Total: 3 Ha.

Average Elevation 1000 m above msl.
Species to be planted Ban / Broad Leaved Plants
Estimated Cost of Energy Plantation Rs.7.06 Lacs
including maintenance.
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ANNEX.-D

UPPER JOINER HYDRO ELECTRIC PROJECT (12 MW)
CAT PLAN WORKS-FOREST PROTECTION

Description

Remarks

e-Fe

Executing Agency

Forest Department

Distance from adjacent Forest

The forest protection
including construction /
Repair of Boundary Pillars &

Fire protection shall be
carried out in DPF ltself.

3. | Name of Division Chamba Forest Division

4. | Name of Rang Tikri Rang

5. | Block Tissa

6. |Beat Bada

7. | Legal Status BOUNDARY PILLARS:
1. Danga Makua RF 21
2. Bara UPF 13
3. Bara RF 29

Elevation 1200m above msi

o @

Waorks to be done,

10.

Estimated Cost of Energy Plantation







Detailed break-up CAT activities upper joiner
CAT PLAN.

» Afforestation

® Soil and water conervaton
work

® Forest protection

® infiantructure Development

ures

» Resoarch And capacity buld up

» Wildlide improvement and

deyetopment

o
g and ¢

» Sitespecetic work plan

» Contingencies




Bifurcation of the total money as per different activities

as per CAT Guidelines .

Activity Percentage | Amount in Lacs.
Afforestation 25 45.2401
measures

Soil and water 25 47.085
conservation

measures

Payment for 7 13
environmental

services including Eco

Tourism

Research training and 5 7.5
capacity build up

Infrastructure and 15 28
forest protection

Wildlife measures 5 9
Monitoring and 7 12
evaluation

Support for preparing 3 5
specific work plan

Contingencies 8 14
TOTAL 100 1.8083 Croers.




