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HPPCL CAT Paan for Shonglong-Karcham H.E. Project (4020W)

CATCHMENT AREA TREATMENT PLAN

1. GENERAL
The Shongtong-Karcham Hydro Electric Project is proposed to be commissioned on
river Sathj in district Kinnaur of Himachal Pradesh. The project is envisaged as a
run-of the river Scheme on Satiuj river in district Kinnaur of Himanchal Pradesh. The
proposed barrage site is near village Powari and the power house is proposed to be
located near village Ralll on left bank of river Satij near confluence of river Baspa
with Satiuj. The Shongtong-Karcham hydro-electric project is proposed to generate
402 MW of hydropower.
2. PROJECT DETAILS
The Shongtong-Karcham Hydro Electric Project has bsen envisaged with the
purpose of exploiting the potential in the Satiu River between villages Powari and
Ralll. The project envisages the construction of:

- Diversion bamage, intake structure with 4 intake bays with gates and four

intake tunnels passing through four sedimentation chambers.
- Head Race Tunnel 8.02 km long culminating in open surface surge shaft
- Three circular steel lined underground pressure shafts to convey water to 3

Fransis turbines to generate (3 x 134 MW) 402 MW of power in an
underground power house

- Tail Race Tunnel of 10.0 m dia and 90 m length to discharge flow into river
Satiuyj near village Ralli,

The salient features of the project are given in Table-1. The layout plan is enclosed
as shown In Figure-1.

WAPRGOS Contre for Environment
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TABLE-1 ,
Salient features of Shongtong-Karcham hydro-electric project

Locamon

State Himachal Pradesh

District Kinnaur

River Satlyj

Location Diversion barrage site near village
Powari.
Power House site near village
Ralli on NH-22 about 200 km from
Shimla

Hydrology

Catchment area at barrage axis 47132 sq.km.

Maximum observed average 10 1666 cumec

Dally discharge

fiood 4050 cumec

mmmw 59862 Mm’

Average runoff (50% mean 87253 Mm’

Firm discharge for 90% avallability 71.72 cumec

50% 130 cumec

Diversion Barrage

Type Sloping Glacis

Size 241.5m (L) and 102.5 m (W)

Water Bay 1025m

Top level of Barrage El. 1958.00 m

Full Reservoir Level (FRL) El. 1956.00 m

Maximum Pond Level El. 1956.00 m

Mean Draw Down Level (MDDL) El 194550 m

Crest level El. 1936.50 m

Live storage 400 ha.m.
3,70 hrs

River Bed Level at Barrage axis + El. 1838.000 m

Length of stilling basin 60.00m

Diversion Tunnel

Type Circular concrete lined

Size 10.0 m dia

w 1187 m

Bed Slope 1:583

WAPCOS Centre for Environment






HePCL CAT Plan for Shonglong-Karcham H.E Project (402MW)
Head Race Tunnel

Type Circular concrete lined
Diameter 10.00 m finished

Length 8020 m

Design discharge 371 cumec

Bed slope 1,303

Velocity 477 m/sec

Adits

No. of Adits 4

Type D-shaped

Size 75m

Length 21000 m

Surge Shaft

No. One

Type Restricted Orifice (Underground)
Diamater 3950m

Orifice Dia. 554

Elevation of centre line of HRT 187111 m

Elevation at invert of surge shaft 18685.11m

Top elevation 1988.00 m

Maximum upsurge level 1978.00 m

Minimum down surge level 191834 m

Pressure Shaft

No. 3

Type Circular steel lined (Underground)
Diameter 5.10 m (Finished)

Length 211.00 m each

Power House/Transformer Hall cavity

Type Underground

Installed capacity 402 MW (3 x 134 MW) '
Size of machine Hall 90 m (L) x 20 m (W) x51m (H)
Size of transformer Hall 72m (L)x 155 m (W) x25m (H)
Approach adit to machine hall 8.5 m D-shaped 88 m long
Average gross head 146,00 m

Net head at 371 cumecs 12500 m

discharge

WAPCOS Contre for Environment
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Tall Race Tunnel
Size & Type 10.00 m dia. Circular shape
Length 80 m
Invert level of tail race tunne! 1808.00 m
at outfall
Normal tail water level 1810.00 m
Maximum tail water lavei 181625 m
Power Generation
Installed capacity 402 MW
Annual generation :
90% dependable Year 1735.46 GWh
50% dependable year 1817.26 GWh
Project Cost Rs, 2415.53 crores

The project is expected to provide annual energy generation of about 1735.5 MU in a
90% dependable year. The project shall also provide peaking capacity benefts of
402 MW for about 4 hours per day during lean season. The project will be
constructed in a period of 6 years.

The power generated will be fed into the northem region grid through a 220 KV
transmission system. The project is proposed to be operated as a peaking station for
power absorption in the grid.

3. NEED FOR CATCHMENT AREA TREATMENT

It is a well-established fact that reservoirs formed by dams on rivers are subjected 1o
sedimentation. The process of sedimentation embodies the sequential processes of
erosion, entrainment, transportation, deposition and compaction of sediment. The study
of erosion and sediment yield from catchments s of utmost importance as the
deposition of sediment in reservoir reduces its capacity, and thus affecting the water

WAPCOS Centre for Environment
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avaliability for the designated use The eroded sediment from catchment when
deposited on streambeds and banks causes braiding of river reach. The removal of top
mummmmnmmmam
designed Catchment Area Treatment (CAT) Plan is essential to ameliorate the above-
mentioned adverse process of soll erosion.

Soil erosion may be defined as the detachment and transportation of soil Water is the
major agent responsible for this erosion In many locations. winds, glaciers, etc. aiso
cause soil erosion, h-mmmghhMHMMh
water is a common phenomenon and the same has been studied as a part of the
Catchment Area Treatment (CAT) Plan.

The Catchment Area Treatment (CAT) plan highlights the management techniques for
to control erosion In the catchment area of a water resource project. The life span of a
reservoir is greatly reduced due to erosion In the catchment area. Adequate preventive
measures are thus needed for the treatment of catchment for its stablization against
future erosion The sub-watershed in the catchment area considered for the present
study is given in Figure-2.

The catchment area treatment involves:

. Understanding of the erosion characteristics of the terrain and,
. SMMMManmm

4 SILT YIELD INDEX (SYI) METHOD

In the present study “Siit Yield Index' (SYI), method has been used. In this method,
the tarrain is subdivided into various watershads and the erodibility Is determined on
relative basis. SY! provides a comparative erodibility criteria of catchment (low,
moderate, high, etc.) and do not provide the absolute silt yieid. SYI method is widely

WAPCOS Centre for Environmeont
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used mainly because of the fact that It is easy to use and has lesser data
requirement. Moreover, it can be applied to larger areas like sub-watersheds, etc.

A detaled database on natural resources, terrain conditions, soil type of the catchment
area, socio-economic status, efc. Is a pre-requisite to prepare treatment plan keeping in
m“deWWMMMMM
in preparation of the CAT plan. Due 10 the spatial variability of site parameters such as
mw.wunww.mummmbum
Mmmn&mmdmlmmmm
been used 1o estimate soil erosion in complex landscapes.

Geographic Information System (GIS) is a computerized resource data base system,
which is refarenced to some geographic coordinate system. In the present study, real
coordinate system has been used. The GIS is a tool to store, analyze and display
various spatial data. In addition, GIS because of its special hardware and software
characteristics, has a capacity to perform numerous functions and operations on the
various spatial data layers residing in the database. GIS provides the capabiity to
analyze large amounts of data In reiation to a set of established criteria.

In order to ensure that latest and accurate data is used for the analysis, satelite data
has been used for deriving land use data and,ground truth studies too have been
conducted. The varlous steps covered in the study are as follows:

. Data acquisition

«  Data preparation
. Output presentation

The above mentioned steps are briefly described in the following paragraphs.

4.1 Data Acquisition
MWdNMMNWNNMWMnﬂ
mmumdummwummnam:

WAPCOS Contre for Environment
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HOPCL CAT Plan for Shongtong-Karcham H.E. Project (A02AW)

The data avallable from various sources was collected. The ground maps, contour
information, etc. were scanned, digitized and registered as per the requirement. Data
was prepared depending on the level of accuracy required and any comections
required were made. All the layers were geo-referenced and brought to a comman
scale (real coordinates), so that overlay could be performed, A computer programme
was used to estimate the soil loss. The formats of outputs from each layer were firmed
up to match the formats of inputs in the program. The grid size to be used was also
decided to match the leve! of accuracy required, the data availability and the software
and time limitations. The format of output was finalized. Ground truthing and data
collection was aiso included in the procedure.

For the present study IRS P6-LISS IIl digital satellite data was used for interpretation
and classification. The classified land use map of the catchment area considered for
hMthnM&ﬂnMpmofﬂnme
summarized in Table-2.

TABLE-2

] L B O e
T e %

2 65

. Alpine Pasture 3303

4 Barren lands 16683 (49.63)

5. Water bodies w5(108) |
%‘h indicate percentage -

WAPCOS Centre for Environment
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Digitized contours from top sheets were used forpreparation of Digital Elevation Model
(DEM) of the catchment area and to prepare a slope map. The first step in generation
of siopa map Is to create surface using the elevation values stored in the form of
contours or points. After marking the catchment area. all the contours on the top sheet
were digitised (100 m interval). The output of the digitisation procedure was the

contours as well as points contours in form of x, y & z points. (x, y location and their
elevation). All this information was in real world coordinates (latitude, longitude and
height in meters above sea level).

A Digital Terrain Model (DTM) of the area was then prepared, which was used to derive
a slope map. The slope was divided in classes of siope percentages. The siope map is
enclosed as Figure — 4. Various layers thus prepared were used for Modeling.
Software was prepared 1o caicudate the soll loss using input from all the layers.

43  Output Presentation

The rasult of the modeling was interpreted in pictorial form to Identify the areas with
high soil erosion rates, The primary and secondary data coliected as a part of the
field studies were used as an input for the model.

5.  ESTIMATION OF SOIL LOSS USING SILT YIELD INDEX (SYI) METHOD
The Silt Yield Index Model (SYI), considering sedimentation as product of erosivity,
erodibility and areal extent was conceptualized In the All India Soll and Land Use
Survey (AISLUS) as early as 1969 and has been in operational use since then to meet
the requirements of prioritization of smaller hydrologic units. The erosivity determinants
are the climatic factors and soll and land atiributes that have direct or reciprocal bearing
on the unit of the detached soll material. The relationship can be expressed as:

Soil erosivity = f (Climate, physiography, slope, soil parameters, land use/land
cover, soll management)

WAPCOS Centre for Environment
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The area of each of the mapping units is computed and silt yleid indices of individual
sub watersheds are calculated using the following equation:
a.  SiltYield index

SYI =L(AXWi)x100: where i=1ton
' Aw

Area of ith unit (EIMU)

A = .

Wi = Weightage value of ith mapping unit
-n 3

Aw =

TABLE-3
Criteria for erosion rate
> 1300
1200-1299
Medium 1100-1199
1000-1099
Very Low <1000

6.  WATERSHED MANAGEMENT ~ AVAILABLE TECHNIQUES
Watershed management is the optimal use of soil and water resources within a given
geographical area so as to enable sustainable production. It implies changes in land
use, vegetative cover, and other structural and non-structural action that are taken in a
watershed to achieve specific watershed management objectives. The overal
wummwwno'mu
- Increase infiltration into soll
- control excessive runoff
- manage & utilize runcff for useful purpose.
Following Engineering and Biological measures have baen suggested for the
catchment area treatment.

WAPCOS Centre for Environment .
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o s R

The description of various catchment area treatment measures recommended as a
part of CAT Pian of the proposed Shongtong-Karcham hydroelectric project is given
in the following paragraphs:

1) Step Drain : Step drain are recommended in the steep streams where soll
erosion is high. The stepped drain can be concrete drain (2-3 ft. steps) or steps can
be developed with sausage wall or combination of sausage walls and dry walls. The
steps in the drain help in reducing the current of water which reduces the soil
erosion.

i)  Check dam : The check dam will be provided with stone masonry and G.1.
crate walls in the nalah where less vegetative cover and erosion is high

W)  Afforestation : A well stocked forest plays a very important role in control of
soll erosion. Thus, it is proposed 1o increase the vegetal cover in the area. For this
purpose, barren areas, devoid of tree growth have been recommended to be brought
under afforestation. As a part of the CAT Pian, repienishment afforestation/gap
plantation has been recommended.

Many of the forest areas which have been depieted due to excessive pressure of
local population for timber, fuelwood and fodder. The natural regeneration is absent
8s 8 result of increased human interferences. For such forest areas, It is proposed to
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Increase the stocking by artificial regeneration. About 500 to 800 trees per ha are
proposed to be planted as a part of this measure
Iv) Pasture development : Barren lands with slopes greater than 40% have
been recommended to be treated by developing pastures over them. Fodder
development has been recommanded in vicinity 1o the villages within the catchment.
This will reduce the pressure on pasture land being developed as a part of the
caichment area treatment plan.
v)  Development of nursery : Development of nursery I done to provide
saplings for various plantation works. Nurseries have been recommended as a part
of the CAT Plan in various sub-watersheds coverad as a part of the CAT Plan. The
size of the nursery can be 1 to 1.5 ha and about 10,000 saplings can be planted in
the nursery.
The basis of site selection for different biclogical and engineering treatment
measures under CAT are given in Table -4,

TABLE-4

gentie to moderate siope £
Step drain To check soll erosion in streams, steps with
concrate base are prepared in sloppy area where silt
m:wmmmmummb
turbidity of current.
Check dam Stone masonry with cement mortar in 1.6 with concrete

surfaces, where less vegetative cover and siit erosion is
Nursary Centrally located points for better of

proposed afforestation, minimize cost of transportation of

seedling and ensure better survival
WAPCOS Contre for Environment
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7. CATCHMENT AREA TREATMENT MEASURES

The total directly draining catchment area is 33,573 ha. The erosion category of various
watershed in the catchment area as per a SYI index are given in Tables- 5 and 8. The
details are shown in Figure-5.

TABLE-§
Erosion syl

F 4111 1244
W o on o
W4 2708 1230
(WS 1538 1218
% 2253 1261 High
e 56 o =
we 2289 1054
m1 5 :ib'f o
L = : s

TABLE-6

Area under various

I 5. - - wm@
i 1 (31.97)

The objective of the SYI method is to prioritize sub-watershed in & catchment area for
freatment. The area under very high and high efasion categories s to be treated at the
project proponent cost  Hence, CAT plan has been suggested for high erosion
category, as a part of the present EIA study, the expenses of which have to be bome
by project proponents. The area under high erosion categories is 14,947 ha. which is

WAPCOS Centre for Environment
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about 44.52% of the total catchment area Intercepled at the barrage site. There is no
area under very high erosion category.

8. TREATMENT MEASURES

As a part of catchment area treatment plan, various biological as well as engineering
freatment measures have been recommended. The details of the biological and
engineering treatment measures recommended as a part of CAT plan are given in

Tables- 7 and 8 respectively.
TABLE-T
%Ed treatment measures ‘ a part of CAT
Plantation (800 tree/ha) % ;o
——1
2 %&mm ﬂ
Total_ % gﬁf
TABLE-8
W@#Mmmal dCAT%
1 Stepped drain wi
e .
] :
i i3
5 Total :g :
W 8
WAPCOS Contre for Environment
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"SNo. | Treatment measures "Watershed No.
4
3
3
 Total 25
9. JOINT FOREST MANAGEMENT

Joint Forest Management (JFM) is a concept of developing partnerships between
fringe forest user groups and the Forest Department (FD) on the basis of mutual
trust and jointly defined roles and responsibilities with regard to forest protection and
deveiopment. In JFM, the local communities and the Forest Department manage the
resource and share the cost equally. Joint management of forest lands s sharing of
w.m.mmmm-wpm«rmm
mmmmwmmmmdmnbm
conditions at the local level, which enable improvements In forest conditions and
productivity. A second goal is to support 8 more equitable distribution of forests
products than is currently the case in most areas. It is a movement towards a more
democratic management of natural resources founded on the principle of equity,
mmmm.mmbmmmm
mwnmmmmwmmmm
WMM‘NWMTWW.UONJNM
activities proposed for the Shongtong-Karcham H.E. Project, local communities wil
be motivated o identify themselves with the development and protection of the
forests from which they derive benefits.

91 OﬁﬂmdMFol;ttmum)
mmanmhwmmmmmmm
silvicultural practices for increasing the productivity of degraded forests through

WAPCOS Centre for Environment
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participation of local communities. The communities are required to organize forest
development societies, etc. Each of these bodies has an executive committee that
manages its day-to-day affairs.

92 Policy Framework
mmm1m,mm'mmmhummu
protection of forests. Following the adoption of 1988 policy by the Govt of India,
several state govemnments Including H.P. have decided to adopt the Joint Forest
Management (JFM) approach with suitable modifications. Forest Protection
Committees of West Bengal, Hill Resource Management Societies of Haryana, and
village Forest Committees of Karnataka are few examples. In H.P. J.F M. has been
initiated in pursuance of Govt. Order No, Forest (C) 3-4/80- V dated 12 593,
Implementation of JFM works shall be carried out as per the provisions of the
Integrated Resource Management Plan (Micro Plan) and annual plan or operations
finalised accordingly. Legal provisions, as amended from time to ime, should be
included in the JFM strategies. The strategies for implementation are discussed as
under.

9.3  Strategies for implementation

Primacy of people

Involvement of peopie is the foremost aspect in JFM. Joint management must be
consciously based on people, their needs, their analysis of issues and their
decisions. It also imphies an explicit faith that people, whatever the condition of
poverty and oppression, can progress, and transform their environment without the
help of donation by external agencies.

In essence, JFM demands that local people move from being objects to becoming

WAPCOS Centra for Enviroament i
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subjects of developmental process. It must be based on bottom up approach “Only
through this approach can any people oriented progrramme attain any meaningful
mmmmm.ﬁ-‘hamdbwmhnmmmhm
behavior but in atfitude as well. The community awareness of the necessity and
effectiveness of participation in their own development will ensure that progress shall
mmmmwmmmmm.mnww
example where people's participation has continued in a real sense even after the
Mdamwalhommimmub
nurture the enthusiasm and capabilities of the user groups in order that they may
attain self sufficiency. The group members will be encouraged to identify and utilise
whatever resources, however meager are available to them. Outside inputs shall be
limited to the role or sSimulants. Only assisting the groups in more effectively
managing the own assets by using their knowledge. In no way shall the local
community become dependent upon the programme itseif for financial and
bureaucratic survival. This will not only bridge the gap between officials and paople
but also result in increased faith and confidence, of people in Govt,
Involvement of NGO's

Undoubtedly NGOs have to play a significant role in creating awareness amongst
people. NGOs shouid be involved particularly in documentation, training and
community level organising and facilitation. High people, high sounding NGOs may
be of limited use in HP, context as local NGOs ke Mahila Mandals, Yuvak Mandals
and awakened Individuals are more conversant with local customs, traditions and
needs of the people and such instittions are working effectively throughout
Himachai Pradesh.

WAPCOS Centre for Environment "
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Training

JFM. envisages frequent interaction with people on part of the staff of Forest
Department. Training of staff is thus crucial for the success of JFM programme. It
requires extensive training and recrientation of the staff of Forest Department to
mmmmmmmmwbmmm
Amwmmmwﬂ-mmcommwmm
total isolation nor consider it to be another Govt. ‘Scheme'. It should not be viewad
as an entry point activity and plantation, soll conservation activity only. The
qualitative factors: whether the Village Forest Committee (VFC) has clearly
percelved |ts role in effectively and judiciously reducing the consumption tends to get
lost. How to train officials so that critical evaluation of these qualitative factors
becomes an integral part of this programme Is the basic issue,

Till recently, forest officials have been depending on physical, resource and position,
Use of physical power by way of palicing and imposing authority, resource power by
giving plethora of benefits in form of timber, fodder, MFP etc., (worth about Rs. 700
mmwmwpr;uh)mmmmmmwmu
one'’s position/status has not resulted in establishing a strong link with the focal
mnu,mwnmwmmmummu
expert power and personal power. Expert power s the power that is vested in
someone because of his acknowledged expertise and personal power resides in the
person and in his personality, sometimes called charisma, sometimes personality.
These two powers in an official wouki be developed through trainings: not only in
professional activities but alsc in extension, communication, leadership qualities etc.
50 that he s able to motivate people.

WAPCOS Centre for Environment i
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An appropriate training programme would contain three components (1) Seminars to
introduce field staff to concepts, goals, tools and the roles they are expected tpo piay
in JFM programmes. (2) Field practice in JFM and (3) Extended field visits to
successtul JFM projects. It will be quite pertinent to mention here that attitudinal
changes are required not only at the level of field functicnaries but aiso should
include the highest management and planning level including the public
represantatives.
94  Activities In Joint Forest Management (JFM)
Major activities undertaken as part of joint forest management (JFM) in the
catchment area of Shongtong Karcham H E. Project, includes the following:

« Institutional

«  Productivity

«  Marketing

«  Profit sharing
Institutional Arrangements
The primary objective of the JFM programme Includes the rehabilitation of degraded
forestlands, village resource development, micro watershed to improve the socio-
economic status of forest-dependant communities in order to reduce pressure on
forests with peoples’ organisations e.g. Village Forest Committees —(VFC), Hence, a
VFC needs to be constituted for the implementation of JFM.
Productivity
In order to reduce pressure on forests and to provide incentives to communities for
economic retums to sustain forest protection and management NTFPs like grasses,
bamboo, frults are being planted in biocks. forest blanks and along trenches,
homesteads and agriculture bunds, Fuel wood is the most important commodity that
people access from forest areas. Use of fuel-efficient devices like stoves and Biogas

WAPCOS Centre for Environment
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programmes can be implemented as a part of in JFM to reduce the pressure on the
forest. Non-wood forest products (NWFPs) have & key role in JFM efforts. With the
increasing awareness of their economic potential and growing concems for the
maumummf:uﬁyummm«mm
various state govemments have taken over control of a number of NWFPs. Some of
the explicit objectives for state monopoly of NWFP trade are to:

« prevent unscrupulous intermediaries and their agents from exploiting NWFP

collectors:

ensure fair wages to collectors: .
enhance revenue for the state:

ensure quality;

maximize the collection of produce

Marketing

There are three types of products avaiable to communities in JFM areas

(i)  Immediate products like Non-Timber Forest Produce (NTFP), grass, fuel
wood available almost immediately or after a time period depending upon
the state of degradation of the forest that is being managed jointly,

() mm“pmdm from operations like thinning, other cultural

(i)  final products like imber from felling. In majority of the States, however,
JFM is still in the initial stages, and hence marketing has not emerged as
an important issue for consideration.

The share of forest products to communities varies as per provisions in the various
State orders for JFM. However, from the experience of different states it is evident
that the VFC share is rather minimal in case of high revenue eaming NTFPs,
However, State agencies such as FD and FDCs do have a major role in the
marketing of timber and fuelwood. Community involvement in NTFP management
needs to be ensured in (i) technology for collection, preservation and regeneration;
mmmmmmmmmwm
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WmMWMMlew;MMbM
adopted in JFM.
Benefit sharing
wmwmmwwmm.mm
and NTEPs. have accessed forest products under different rights regimes. Under the
me.Mdmmquwa
produce to meet their basic needs of fodder, fuel wood and NTFP. In lie of this,
mnmmmnmmumwmunu
practised for forest protection by VFC's. Regular voluntary patrolling by villagers. The
mummmﬁ&nMMMwmuwwmmm
MWMMM.WMIMMwaNMN
timber harvest in varying proportions
95 Budget
Adem.OulhhumeMde
under Joint Forest Management.
10. WILDLIFE MANAGEMENT
The wildiife development shall contain the foliowing aspects:

Wildlife Improvement

Incentive to local communities for fire prevention
Incentive to local communities for protection of Wildife.

m

i
i
i

cwmdsﬂwmw
for communication-mobile

connectivity
mdwwhwmd1 ha infrastructure for distribution
of plants to the public
« Maintenance of plants in nursery

WAPCOS Centre for Environment
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« Soll and moisture consarvation
« Monitoring, evaluation and impact assessment study
Eco-Development Activities
« Support for vermi compost develiopment.
« Support for introduction of LPG for poor house holds around project area
« Socio-economic survey around project area

A.  WILDLIFE IMPROVEMENT

Intensive Management of Wildlife

Since all wildiife in nature live in complex web of linkage with other organisms, the
proper evaluation of habitat of each species followed by Its proper management is
very essential. The plant |ife provides a congenial habitat to wildiife. Thus, It Is
proposed fo improve the wildlife habitat by undertaking planting and other works.

For this purpose bushy, shrubby and thick forests are to be maintained and no grass
should be removed from the habitat of the wild life. In degraded forest areas, suitable
species | e. fodder and fruit bearing species will be carried out as per site location,
the bank area in the forests especially in high reaches along ridge should be
maintained as pasture land by sowing suitable local grasses for the benefit of wild
animal. Besides this water pond/ hole should be constructed wherever these are
required. An outlay for Rs. 159.0WMMWMDMWWN
plan period.

Survey and documentation of Flora and Fauna in the catchment
The existing boundary of the forest covering in the CAT Plan will be maintained with

piltar, to prevent encroachment by the local inhabitants. In addition, a survey for flora
and fauna will also be carried out and recorded. An outlay of Rs. 50.0 lakh has been

kept for this purpose.

WAPCOS Centre for Enviranment
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wammmhm
mwmdumuuuwmwnm»

mummmmmanxowmmwmmm
Incentive o local communities for protection of Wildiife

wtwmnmmmmmdum
mwmmmwmnumbmmmm
mammmmmwmmmw.mmu
Mwmumwuwwmmwm
mmmmw.mwmmmuumau
mnwmmmm.mmuwwm
mm:mmmwmmm It is also
mum-mmmucwwmwmm
mmmumemwAwdnwommmu

this purpose.
8. DEVELOPMENT MEASURES
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earmarked for this purpose.

Support for communication
MAMVIIMM”“'“'MWMMM
Mmdm.ndfwm.mmd‘h 10,0 lakh is proposed to be
earmarked for this purpose.

Establishment of nursery with infrastructure
mwmmummnmnmw

seedlings for distribution of plants in public. Rs. 30,0 lakh has been earmarked to
establish this nursery.

Maintenance of plant in nursery
mmmmmm-mmuwmmmmunm
for public distribution, An amount of Rs. 15.0 lakh has been kept for maintenance of
nursery.

Soll and moisture conservation
TthmhwlemdoanMbMNMhmm
WM,.MM“MMMWNMﬂ
MF«ﬂ!quMMdRO. 50.0 lakh has been earmarked.
mm.mwmmm
Amwuwmumm.mm&mmwu
this purpose an amount of Rs. 20.0 lakh has been earmarked.

C. Eco-development activities

Support for vermi compost development

Vermi composting is one of the altemative sources of income generation which is
mbmmmmmmmmmwwwmm
mmmm«.rmwmmhmmnu

WASBCOS Cantre for Environment
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a potential buyer of all such compost for its vast network of Forest Nurseries.
Woman organization of the area can adopt these activities as a part time without
compromising with their day to day work An outiay of Rs. 500 lakh can be
earmarked for this purpose.

Support for Introduction of LPG for poor house holds

in ordef to release pressure on existing forests to meet the demand of fuei in and
around the project area. A provision for introduction/ supply of LPG to the poor
house holds has been made. An outlay of Rs. 35.0 lakh has been kept under this
component

Socio-economic survey

A survey will be conducted in the study area to assess and study the socio-economic
conditions. Funds to the tune of Rs. 30.0 lakh have been earmarked for conducting
the socic-economic survey.

BUDGET

A fotal provision of Rs. 600.0 lakh has been estimated for implementation of various
measures for Wildlife improvement and development. The details are given in Table-
9

TABLE-9
Details of cost for wildlife and development
S. No. Cost
Lakh

1 150.0
“ !
3 0
4. 35.0 ‘
5 50.0
8. 40.(
7. 10
8 30.0

15.0

50.
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"S.No. | Activity
(Rs.Lakh)

12| for ' ‘ 50.0
13, I pOor 350
14. gggm___!m - 200

otal 600.0
11, SILT OBSERVATORIES

It is recommended that in areas categorized under very high erosion categories,
major streams and river Satiuj be monitored, The monitoring shall cover silt content
being carried in the fiver water. A provision of Rs. 30.0 lakh has been earmarked for
this purpose.

12.  BASIN LEVEL CAT PLAN
mwmmmmmwmmm
preparation of a Basin Level CAT Plan in which various project developers in the
basin will contribute. It is proposed to contribute Rs. 100.0 lakh as contribution
fowards Basin Level CAT Plan including consuitancy charges.

13,  TRAINING OF FOREST STAFF

A provision of Rs.1200 lakh has been earmarked for training of staff and
sensitization of local communities.

14. PROVISION OF ENERGY SAVING DEVICES

A provision of Rs. 80.0 lakh has been earmarked for provision of energy
saving devices to local communities,

5. FOREST PROTECTION MEASURES

A provision of Rs. 418 lakh has been earmarked for forest protection measures in
view of congregations of large labour population and outsiders In the project area
and its surroundings during project construction phase.
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The break-up is given as below:
« Anti-poaching measures 2 Rs. 121.3 lakh
« Provision of free fuel wood to © Rs. 2967 lakh
labour and technical population

During construction phase in and around the main construction areas, ie. the
disturbance to the wildiife population may occur. Therefore, marginal impacts may be
on wild life due to various construction activities. In view of this It is recommended
that 3 check posts be developad. The location of these check posts could be:

« Upstream of barrage site

« Downstream of power house site

« Labour camp
Each check post shall have 3 guards to ensure that poaching does not take place in
the area. The guards will be supervised by a Deputy Range Officer. It is also
recommended that the stal manning these check posts have adequate
communication equipment and other facilities. Apart from inter-linking of check posts,
communication fink needs to be extended to Divisional Forest Office and the local

a) Salary
* Guards (9 nos.) @ Rs.10,000 per month Rs. 10,80,000
= One range officer @ Rs.20,000 per month Rs. 240,000
= Total cost for one year Rs. 13,20,000
Cost for 6 years Rs. 101.8 Lakh
(Assuming 10% increase per year)
b) Construction of check posts, Rs. 19,5 Lakh
Mdm“mn::won.
(Rs. 650,000°3)
Total Cost Rs.121.3 Lakh
WAPCOS Centre for Envirconment



HPPCL CAT Pran v Shongtong-Karcham M.E. Project (402MW)

Provision of Free Fuel

It is recommended that. during the construction phase of hydroelectric projects, the

project authorities have to make proper/ adequate arrangements for meeting the

MdmmmeWWuMw

that illagal felling of tress does not take place in the near by forest area situated around

the project as these projects are normally located in the far-flung remote areas to the
forests. The basic aim and objectives behind this measure are to:
- control the llegal felling of trees
. make a sound and eco-friendly project by providing proper fuel arrangements
1o the labourers/ workmen
- make the project responsible for catering to the demand of fuel for labourers /
- maintain the forest cover and environment of the region, where project is
being located.

It is recommended to:

- make a clause mandatory In the contract of every contractor involved in project
construction to provide supply of fuel to their labourers, so that trees are not cut
for meeting their fuel demands.

- establish LPG godown within the project area for providing LPG cyfinder to run
community kitchens.

- establish kerosene oll depot near project area with the heip of state government
10 ensure proper supply of kerosene oll.

The project proponents in association with the state govemment should make

necessary arrangements for distribution of kerosene oil and LPG. These fuels would be

wuwmwummuwmwmu
kept in the cost estimate. The total cost required for provisions of fuel works out Io Rs.

296 7 lakh. The details are given in Tables 10 to 12. The cost required for provision of

free fuel to labour population Is included in the overall cost of Catchment Area

Treatment Plan,

WAPCOS Cantre for Environment
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TABLE-10
Cost estimate for LPG
ki En:l:you @1cylinder per family
per
per month g"mﬁtl) including
(No. of cylinders) 10%
% 200 2400 0.86
200 240 1.06
t i
\ 1.41
Vi 200 % 1.55
otal 742
TABLE-11
Cost ]
Year [No. of per labour
labours | per month (litrelyr) (Rs. mililon) * Including
10% escalation per year
] 800 96,000 288
il 800 96,004 317
i g: D00 349
1Y : 96,000 g4
V__| 800 000 422
vi 96,000 465
otal 2225
TABLE-12

B
|
;g,aﬁ

16, COMMUNITY DEVELOPMENT

A provision of Rs. 1030.0 lakh has been earmarked for development of local
communities.

17. FORESTRY RESEARCH

A provision of Rs. 600 lakh has been earmarked for forestry research.

WAPCOS Centre for Enviconment
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8. RESEARCH WORK ON SNOW LEOPARD

A provision of Rs. 100.0)akh has been m for snow leopard research,
19. CONSERVATION PLAN FOR NEOZA PINE

A provision of Rs. 100.0 lakh has been m for conservation Plan for
Neocza Pine.

20. CONSERVATION PLAN FOR OAK

A provision of Rs. 100.0 lakh has been earmarked for conservation Plan for
Oak.

21, mmmme

A provision of Rs. 100.0 lakh has been earmarked for rescue centre for
wiidlife.

22. SNOW HARVESTING
mmmhwmwhwwam»mn
whmpMunhmlmmeMbaMh
between the ancient times and the rapid pace of a global world.
mmudmmmwmmmhumm.
umm-\wwbmmmmnmw
mmwm«a:mmmmmmwmm
ummm.mw.mmmmmumm
mmmwmmm-mmnmwmmud
mmmwuammmmmmmumu
mostA provision of Rs. 450.0 lakh has been earmarked for snow harvesting
at various sites in the catchment area.
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23.  INFRASTURTURE REQUIRED FOR MONITORING OF CAT PLAN
A provision of Rs. 67.5 lakh has been earmarked for Infrastructure required
for implementation and monitoring of CAT Plan. The details are given in Table-13.

TABLE-13
m“mmmg\ﬁgmmma

SNo. [ Fuel E | Cost(Rs.Lakh) |
1, 3 Nos of Mahindra Xylo .0 ‘
2 1 Md%mm . 7.0
3 1 No. of 7.0
4 1No. dim(ewldlﬂm 220
5. %ﬁh . scanner and all 15

wmmzmuow

'fﬂ_l! 67.5

24. ECO-TOURISM

As outlined in the guidelines for the preparation of CAT Plan issued by the Forest
Department, Government of Himachal Pradesh, a provision of 1% of the total CAT
Pian cost has been earmarked for Eco-tourism. These shall include construction of
trekking routes, small treatment plants for various sources of sewage and water
poliution, Installation of air poliution control devices in various guest houses,
restaurants, greenbelt around at various locations, etc.

25. MONITORING AND EVALUATION

As outlined in the guidelines for the preparation of CAT Plan issued by the Forest
Department, Government of Himachal Pradesh, a provision of 5% of the total CAT
Plan cost has been earmarked for monitoring and Evaluation

WAPCOS Centre for Environment
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26. ECO-SERVICES TO LOCAL COMMUNITIES

As outlined in the guidelines for the preparation of CAT Plan issued by the Forest

Department, Government of Himachal Pradesh, a provision of 10% of the total CAT

Plan cost has been earmarked for Eco-services to local communities.

27. COST ESTIMATE FOR ENGINEERING AND BIOLOGICAL TREATMENT
MEASURES, JOINT FOREST MANAGEMENT (JFM) AND SILT

OBSERVATORIES

The per ha cost for afforestation in degraded forest land and their maintenance and
replenishment afforestalony gap plantation development Is given in Table- 14.

TABLE - 14
Cost Model for Replenishment/ Gap Plantation (800 tree/ha)
A) PLANTATION COST
[ SMNo. | ParticularsofWork | Quantity |RateinRs. | Amountin Rs,
Fencing
R L o e e
2 !
posts S0Nos |200perpost | 1200000
3 | Camige of RCC fence posts upto 2 mt,
long over distance 2 km 80 Nos | 907.34 per hundred 544 40
Preparaton/digging of holes 20-30 om dia
860 cm deep 60 Nos__| 504 51 per hundred 36270
5 | Fixing of Wooden fence posts including
4773 pechundred | 28540 |
5 | Camiage of Barbed wire over distance 2 | *
Km. 0.80 Ot _| 54,50 /Ot¥Km 98.10
T | Stretching & fixing of barbed wire in 4
stands_ 720Rmt {316permr | 227520
B | Preparation of inspection path 60 cm
width 250mir |724perm | 1810.00
9 | Preparation of water retention
e e
fence. 180Rmt |274permte | 493.20
% cont 19937.33 |
Planting :
1 |Diggngofpits 45x45x45cm | 300 Nos. | 835 28 pec hundred 1608 84
2__| Oigging of pits 30x30x30cm _ 500 Nos. | 318.22 per hundred 1881.10
3 |FlingofptsdSwdSabom | 300Nos | 18231perhundred | 54893
4 |Faingolpts30x30x30cm | S00Nos | 127.22perhundred | 63510

WAPCOS Centre for Environment
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. : Camiage of naked roots piants over 300 Now. | 2349 per hundred
Cariage x
: : oty W%—W-—wm“
Pianting of entire plant raised in P bags | M’. =1l
0
srips Inchu |
$ Wekting sowing i Srpe 100063 i a :
: ’ :
1__| Cost of barbed wire
. wire
¢ 1 = 0800t j7000PerQn | 6300.00
s 1 Naked root plants perplant | 180000
Total - Cost son 5800.00
: — 0 8en |8 182000
[ | {B) MAINTENANCE COST
¢ : Or Say __42800.00 |
’ = Particular of Work Re. | Amountin
, _parcuer of or Quantity | Rawin
. ! Re-digging of pits A5x45x45 cm. Nos w
: : [T ED YT
Redigong of pits 30x30x30¢cm | 150 Nos | 15907 perhundred | 23860
3 : ﬂe_-.n.z'_u.--_n—_lg&.” ‘ __am-_'_7 __2.'.!;
- ' |
: : 150 New [ 12722 pr nres wores
Puanting of grass utsprgaraton s 4 e :
S . sowing in stips 100x36x5 cmsfor | 200 1
: : Carmage P. bags plants distance 2 km. v W :
. 10 'mmim__.&!&..!_!am_—“?&m
11| Repar ot tence &e__m__.m T
: ’z Y 2114
. 2 Repair of inspection path 1‘.3 3 ;
: works _— Li: mi_;
1 y _mu_.mmj _&E‘
& 2
Re-digoing of pits 30x30x30em |
p- I Y T —TT _.L__. hungred |00 308
: : _“gv_u_.z‘gmm___m:
5| Planting of P bag plants, 14 .‘.”_EL_M_ -
: : %gmmnmm__z_mn
: Mos | 145.48 v
- o P. s plres deeres T 160 s 1 ﬁﬂw
| 145.39 por hundred |
® WAPCOS Centre for Environment
: u
®
.l
-




[
. HPPCL
e CAT Pign for Shongtong-Karcham
. | M d MNE Project (402MW)
. . cmz nd:amhphuw
- :? Repax of inspection path. | 300.00
. 12 | Moisture 1". '
: T — :
: - 800.00
Re-digging of pts 4545545 cm 3008, | 318.32 per hundred _
: ; = —
Filing of pits 45x45x45 cme. (18231 portundred | 5469
: ‘ - 5 YA
5| Planting of P. bag plants. Mﬁm‘ —’&:
¢ : Fiing o pits 30x30x30 cme. S0Nos | 12722 perhundred | 6361
3 7 mv.up:u :
‘ . 1 : distance 2 km. : ’
: o i W :
S0Nos |14539perhuncres | 7269
: ; : 30Nos. | 2349 per hundred
12| Moisture conservation works =5 !;.
‘ LQL 1.18mt 23200
. Ath year maintsnance m'g : w
. ' 0%
‘ | 2461615 |
3 of pity 45x45x45 - r
. : 00 50 Nos. | 159,07 per hundred_| T
; Filing E, : | M__us.nm
: : Filing o pt 30:30:3 e 50 Nos_| 127.22 per hundred_| |
Prantig of P bag plents. 50 Nos._| 145 49 par hundred
- z Uptil 1 Emaﬂzm 001122 ;::
. ' drmm" w'_&. uuop_mm
Nursery cost of plarts 80 Nos_| 64 6 per plant
s :? distance 2 X 30Nos | 2348 i
. : l - 14.08
: 5 . 54000
[ 1 - = __.&m___ﬂ_w
Re-diggng of pits 45x4Exts cm
e T et 30Nos_|
‘ : . 318.22
4 Mm—w (12722 perbundred | 6361
= = o s
_q_m_m_m__mm__!:
: LT — T T T o
: ' : 7274
WAPCOS Centre
. for Environment |
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Carriage P bags plants distance 2 km.
I L" | 14530pectundred | 7269
8 | Carrisge of naked roots plants over
e T — [ 2349perhundred | 1409
s ammm__ﬁ;_men__ 540,00
10_| Repairoffence gt | 116mt 23200
1 300.00
1 700,00
Total 2261 805
=== = __Orsay| 230000
ABSTRACT _
1 : 4250000 |
2 : 520000
3__| 2nd Year Maintenance_ ___3800.00 |
4| 3rd Yoear : 250000
5 Yoar s 230000
8 Sth Yoar s m
AL S 59600.00

The total cost for CAT Plan is Rs. 604.4 milion The details of cost required for
implementation of biological treatment measures and engineering treatment
mmwwwmwwmm
observatories are given in Tables — 15 & 17. The details are given In Figure-6.

TABLE- 15
Cost estimate for Catchment Area Treatment - Biological Measures
'S, Them Rate | Target
No. (Rs.) Physical
1 Afforestation/ | 58,600ha | 401 ha zao’.%
2 | Pasture 11,800ha_ | 2361 ha__ 60
3 of  New | 200,000/n0 | 10 20.00
Nurseries
Total 60
TABLE- 16
8.  Item M"(ﬁ'{) Unit _ﬁ‘
No. (No.)
1. 25,001 Rmt |19 | 285 125 ‘
2 200, No 28 125 00
otal 2125
WAPCOS Centre for Environment
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HPPCL CAT Plan for Shonglong-Karcham HE. Project (402MW)

TABLE-17
Cost for implementation of CAT

%

i
!

.

%5
|

10, 0.
11 Fi .00
12, work on Leopard 100.00
13| Conservation Pian for Neoza pine 100,00
14 Plan for Oak 100.0
15. Lm_-m'qémﬁﬂ 100.00
16| Snow harvesting | 450.00
17 W required for monitoring of CAT | 67 50

Sub-Total : A 4.35
18 1%) of A 48144
19. ) 72
Z. 1o communities 1.

)
10%

ESCALATION @

Expenditure on Year 1(40%) of C - No |2233.86
escalation i

on Year 2(40%) of C -~ |2457.24

Expenditure
E 10 %
%ﬂ'm Year 3 (20%) of C Escalation | 1351.48

g&ﬁ N
otal . 6042.59 say

Rs. million
WAPCOS Cantre for Environment
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As suggested by the HPPCB, the following aspects shail be covered as a part of the
CAT plan:
« Project proponent shall ensure providing display boards for all the
works done under the CAT Plan.
« Project proponent shall ensure effective monitoring of the works done
under CAT Plan. ]
« Monitoring reports shall be shared with the Environment Department.
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