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Preface

Mondi Forest Circle, initiated preparation of Cotchment Area
Treatment Plan during October 2002, Mr. KX. Thakur RF.0(IFM) Mandi was mode Nodal
person and assigned the duty of preparation of CAT Plan with the cooperation end
coordination of field staff and the relevant ogencies. The first report was submitted in May,
2003 end hos been revised again in May 2004, The Catchment Area Treatment Plon hos been
prepared involving field staff of Mendi & Nachan Forest Divisions of MandiCircle, and Sera)
and Parvati Forest Divisions of Kullu Circle and the subject matter specialists as and when
required. The project has large Catchment Arec. part of which i being treated in other
projects, hence the left over area, which falls in Banjar, Tirthen, Sein), Thachi, Panarse.
Hurle and Jari Forest Ranges, i being taken in this plan. The areas for Plantations, Soll and
moisture conservation activities, Natural Regeneration sctivities, Subsidiary Silvicultural
Operations and Fire protection measures were identified. Initiclly, the plan had been
prepared on the basis of detailed site specific plens, but now it hes been changed ond the
treatment of these areas has been propesed o3 per new norms by the committee constituted
fo suggest comprehensive norms for preparation of CA and CAT Plans. This is an effort to
reduce/ check the soil erosion, to prolong life of the project and help getting stable and
healthy environment, Draft document was discussed in workshop involving representetive
from Forest Department and Larji Hydro Electric Project Authorities and suggestions from
all concerned have been duly incorporated except for the reclametion plan, which is being
prepared by the user agency. Then came the suggestion from DFO WL Kullu that the two
sanctuaries in the Catchment Area may elso be included, which has been done.

Conservator of Foresty
Mandi Forest Curcle
Mandi it P
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Introduction

Thc government of Himochal Pradesh envivagen o moke
it u leading power generating state by utilization of its hydrological potential

type of Multi-purpose hydroelectric projects are proper utilization of natural

 res and is a mile stone in the progress of the state. One of these
at present is under construction on the River Beas at the confluence of
River Beas, River Tirthan , and River Sainj at Larji near Aut in Mandi District,
known as the Larji Hydroclectric Project.

\ The Larji Hydroelectric project has been contemplated as
A power generation development. It is an upstream development  of
Pandoh Dam of Beas - Satluj Link Project and is located along
National ~ Highway - 21 at about 190 KM from Shimla. It envisages
utilization of water of River Beas, through a gross head of 72.56 m for
generating 126 MW of power in Larji Power Station.

The primary objective of this plan, that is being called as the
‘Catchment Area Treatment Plan or CAT Plan in short, is to arrest soil loss and
degradation of the arca. This has been caused due to loss of soil and vegetative
ﬁﬁyhf.ducwdhwhummdcvebp@cnmlmmmahabiodcmm that
‘has lead to dircct ecosystem changes, It is an effort at least to reduce the run off
and soil that is being eroded. It is a fact that the developmental activities will not
bclwpped.andunhqproperphnqlngisdoneinothetupmwﬂ’ :
ﬂnudlwiﬂmmdamdwﬁm.luﬁuuheenmredthueﬂecﬁvemipncqn&ol
mdbectmmgement:pmcﬁoesmjdopﬁed.thmbymuingunuﬁm,thnwm
m:hngemy to the dam reservoir, and maintain persistent and sustained
electric supply from the project.

Due to other project activities and plans which are being
implemented in totnl entchment and finoncinl constinints,  the i uncdinte
Galchment ie, 83596 sq.km. out of the total catchment of 4921 . is
~ proposed o be treated. As per the provisions  thus, this plan has been
prepared, which is an attempt to retrieve the deteriorating ecology, which is
providing the cost estimates for uc:dcrtakmg various  soil and moisture
,conservation measures in the CAT Plan areca. As on today the proposed
arcan are vacant and the funds must be released as soon as nghc CAT

- whick is 1.60% of the total initial cost i.e 800 crores.

CAT Plans Latl Mydroeleetrse Praject.
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Introduction

Tumawmmwm
it a leading power generating state by utilization of its hydrological potential
and its envision is being achieved by its concerted efforts and endeavors at
rivers by the construction of Hydroelectric Projects. Himachal

has a achievable potential of producing 20,000 MW of power. These
wdm-mwmwmmmmumam
resources and is a mile stone in the progress of the state. One of these
at present is under construction on the River Beas at the confluence of
River Beas, River Tirthan , and River Sainj at Larji near Aut in Mandi District,
known as the lLarji Hydroelectric Project.

The Larji Hydroelectric project has been contemplated as
generation development. It is an upstream development of
Pandoh Dam of Beas - Satluj Link Project and is located along
National Highway - 21 at about 190 KM from Shimla. It envisages
utilization of water of River Beas ., through a gross head of 72.56 m for
generating 126 MW of power in Larji Power Station.

The primary objective of this plan, that is being called as the
Catchment Area Treatment Plan or CAT Plan in short, is to arrest soil loss and
degradation of the area. This has been caused due to loss of soil and vegetative
cover, due to direct human developuental actions and other biotic factors, that
has lead to direct ecosystem changes. It is an effort at loast to reduce the run off

be stopped, and unless proper planning is done in other up stream soil activities,
the soil will move down the river, It must be ensured that effective erosion control
and best management practices are adopted, there by avoiding siltation, that will
promote longevity to the dam reservoir, and maintain persistent and sustained
electric supply from the project.

:

Due to other project activities and plans which are being
implemented in total catchment and financial constraints, the immediate
catchment ie, 83596 wqkm. out of the total catchment of 4921 sqkm. is
proposed to be treated. As per the provisions thus, this plan has been
prepared, which is an attempt to retriove the deteriorating ecology, which is
providing the cost estimates for undertaking various soil and moisture
conservation measures in the CAT Plan area. As on today the proposed
areas are vacant and the funds must be released as soon as possible. The CAT
Plan has been proposed at a probable cost of Rs. 126684281.00 ( Rs. Twelve
crores sixty six lacs eighty four thousand two hundred two hundred and
eighty one only) which is 1.58% of the totul initial cost i.c 800 crores.

CAT Mlas Lagi Hydraelectrie Project




* maximum reservoir level has been kept as 963.00 m,
. anormlmuvoh-levdas%&&m..md
. nnﬂnlmumduwdawnkvdnm.wm

wn—wmm-

000...............O....‘...Q...QO‘.'..
:




Al e e
B g il

il o HIHE il

i wmmm TR

A B |
mwmmmmm i o mmmmmmM Jisg! L
gl il b |
L A sl B %
", mnmmm mmwhmmm i

il R

a8 memmm wm mm m wmw

———




RaE mmmmmi_m &

i o el 5

3,
major
1711 sq.km,
1660 sq.km.
192 sq.km.
BOO sq.km.
717 sq.km.

Tt m M H gm




MAP

oF
CATCHMENT AREA
LARS HYORoELEKTRIC PROJECT

2159, kM
gt NS u-r‘pu’ u’nn -
£ Py T00. 1159 km.
| " P )

¥

INDEX
TorAL CATCHMENT .
WATER BouiEs .
RoADd

CAT PLAN Arza




Lt
m

: hmmm m umwm £3

mwmm mmwwu

W

i

h» amm

W‘....C.”O............‘.......C....QQ,._,.



. ammum m MdWMnmm

Hit Uiy
HI T A _
i
mmumm

mm mmw mmmm
HITR N

s

i wmm

The main type of soil erosions by water are: -
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down the stream,

The site of the soil erosion is getting depleted by
theo:;l

way of removal of top fertile layer of soil and thus

The damages caused by the soil erosion are two fold:

structure. It takes years to vears for the formation of new soil and v
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Banjar Range
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Tirthan Range
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mmuwytoﬂmdmhmawmdmmlymu
catchment.

feed the snow/glacier bound areas of the
Ccuhmamnru(ahrjinydrulomic is cut-off

from heavy rainfall region around !nthowutbylﬂﬂlrﬁ’.

running north south, east of Uhl River less

‘monnnualrainmlbthecauhmmtrw&m 560mm at
Banjar (1960) to 4650mm at Kothi (1961).

IMD has started temperature and humidity observations at
Manali and Bhunter, Temperature observations had, however, been started
at Pandoh dam site from 1960 about IS5k downstream of Larji
site. The long term fetiperature  data is  also  available at Bhunter and
Manali since 1987, All these stations excepting Manall generally do not get

Mrivnrrnn-oﬂ'eemitudmmmvhhhb
ddvod&mndungo(thesmlghdalboundmdmmumd
the other which is directly derived from rainfall, The snow melt is a
mmh&nmmmdml.RMnmth
does not contribute as much as mwmchhtho,nduity'dtlum
The snowmelt, which depends upm’xmmmﬂmﬁ
mn.dounotv-ryfmmywtoyear.

:
|
g
&é‘?
{
fgg
.rg
1F
iy
1,

mmmawmq.mwlywm
Mnmdont.onlythhdauhuboen used for
availability for this project. The flow in the river begins to rise with
MM,ﬂuinwmehquitoyadudinm '

ﬁ'oudnum-rduwﬂhmoh}ghutnowocmrﬁngindnlyand
mainly due to high temporature that prevail during June to Augu
monsdon rainfall. Onwards the end of September or early October.
mmmmy.mwuamdwmd'
wmmmmmmmaammymmm.
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Chapter 4
CAT Plan Area.

mcu&mmdﬁvuauskla.m-q. km. The Catchment
ammummmhmmmam%mam
&nnpu&ednmmdhlmmmmdMI sq.kms, It is situated
between 31 31 Nlat.to 32 25N Lat. and 76 56 E Long. to 77 50 E Long.

Tbomﬂnhbdngw&mmd&&“q
hnmd&mmm-uuc”n sq. km. upto Larji , and it is situated
between 31 31 Nlat. t0o32 0 Nlat. and 77 5 Elong. t077 27 E Long.

The detail is as under: -
CAT Han Area
Main River at Kullu 1171 sq. km -
Sarvari Khad 205 sq.km. -

. Parvati river 1660 sq.km. 154.32 sq.km.
Hurla nalla 192 sq.km. 100.00 sq.km.
Sainj Khad 800 sq.lom, 118.44 sq.km,
Tirthan Khad 717 sq, 308.34 sq.kan,
Small khads upto
barrage site 176 _sq.)am, 154.87 aq k.

4921 sq.km. 835.96 »q km.
The break up of the CAT Plan area of 760.11 sq. Jam, is; -
Seraj Forest Division
Banjar Forest Rango - 127.91 sq km,
Tirthan Forest Rangs - 89.1 6 sq km,
Sainj Forest Range- 118.44 sq km,
Nachan Forest Division
Thachi Forest Range - 91.27 »q km,
Mandi Forest Division
Panarsa Forest Range - 81,56 sq kam,
Parvati Forest Division
Hurla Forest Range - 127.68 sq km,
Jari Forest - 64.15 sq kms
Blnmurl?mthnp 59,94 sq kms
Wild Life Division Kullu
Khokhan WL 13.36 sq. kms
KnuquLSmctucy s
835,96 sq km.
CAT Plan Lagji Mydroelectric Frogeet
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as in 2001 is 62,70,900 with a density of 113 persons per sq.km. It is
u-mytuhummhm.mmmmmmmew

population, which is about 5548 Lac. Thus we can imagine the total biomass
competing for survival on an inclastic supply of land.

lzmnm.my;;wmmmhmuhhau
mwmmwmmmdmwwm
mdwgmwm&wmtmw.nﬁwy%g
preserve run-ofl water to further strengthen irrigation ba:
mﬂdngn@dmmuudmdhbbwaﬁrmwx@uu‘mbwmwphw
mumhdmdwm.uuedwmnm

The importance of forests in the Catchment Area and in the
Wm-apd-mmnwmwmw
Forests constitute a critical resource for the survival of our habitat, future
m.nﬂtheydophynvwmuourﬂbﬂpponm

pqq.mhmeywlsol.nmm.mmmtwlandthcpojmd

For the loose soil to be held back, with this background, and in
mmdydtheCATPhnmNhnowb;m&ﬁm‘ need our
attention for the stability of soil.

tbedqndedmsuedlobé‘phn,ted-vuhmm
the covered areas need 1o be protected, , ,
mepmhndm-wtobewmwm
the run-off water needs to be harvested by way of gully
mmmmmmmmum and
the river water needs to be trained.

moisture needs to conserved by way of contour trenching,
carthen dams,

28 8228

, This will not be sufficient if the agricultural and horticultural
practices of the people in their personal fields are unscientific and detrimental to
the formation and preservation of the soil,

Since every area has its own problems and solutions, the
maumtmtmumm'ncmmmmﬂud
above treatments or combination of different treatments, as its proper cure,

Mw.theniq}mumtagddmmmlhdm
planning and management of the Catchment Area in order to have a optimal
hydrological functioning of the region. In the disguise of CAT Plan, the need of
mmummmumwmmmw
conserving and preserving the BIO-DIVERSITY.

Lazyl Hydroelectsic Project I Man
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Geo.'o;":a! Mapof the Catchmentarea.
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Latji Hydw Electric Prajed-
Soil types in CAT Plan Area
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s by weight of sand, silt
Less than 0,002
The above table lists the USDA particle size classes. A triangle

0.05- 0.002

effect are:-
Size (mm)
Greater than 2.
2-0.1
0.1-0.05

characteristics that are important to the use of the

Soil texture depends on the
and clay in a soil, often referred to as the particle size di
hﬁﬂm" t
the con
cnough to
contain it on
CAT Man Laggi Hydronlectrie Project -
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To calculate soll loss, each of the factors is assigned a
n The five factors are then multiplied together to produce an
estimate of soil eroded from the site in an as year. Careful evaluation of site
characteristics is important to obtai soll loss estimates. To produce
catchment area has been divided into grids of 0.00020 in latitude as well as
assumptions made are as follows

~The equations used to calculate Ris
=0.219 p22 { assuming type Il storm as explained earlier.

Where p is the 2- year 6 hr rainfall in mm.

been estimated using the rainfall data over the total number of actual
mM&Avmo{MWM for Shimla and Mandi has been
75 Soil Erodibility Factor, K

The soil erodibility factor K is a measure of the
of soil particles to detachment and by rain fall and runoff. Texture is

development & management. The equation, derived by using & Triangular
Nomograph is as follows:
K= 0.07851 {% sand) 0.006x ((% clay)-0. 1 183x (%silt)0.466

- Content of very fine sands (0.05 to 0.1 mm) 15%
- Organic matter in soil 2% ,
- Rock content (% of soil particles greater than 2mm  15%)

CAT P Lari Mydromtectric Project - b
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PPPOOOOCOCCOIIBIIINIVILILIBD000 000000000000

Open jungle 0.4

Scrubs 045

Built-up Area .8.01

Exposed Rock 001,

Water bodies 0.0001

Landusc class -C factor

-P factor depending on the slope.

7.8 Erosion Control Practice Factor P

: Land P
Terracing 1.1-20 0.45
Termacing 2170 0.40
Terracing 7.1.12.0 0.45
Terracing 12.1-18.0 0.60
Terracing 18.1-24.0 0.70

The sail types in the CAT Plan Area mainly Lithic Cryorthents,
: Udorthents as
map have been given

2 Lithic Cryorthents; These are shallow drained
mymmmwmmmmw.mmm
moderate assoclated with rock out crop

excessively drained, mesie, sandy skeletal over fragmental soil on very
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slopes with loamy surface severe erosion and moderate stoniness associated with
rock out crop.

ﬁne“ soil mmmmmm
thermic loamy

mmmm ﬂmmwmmmm
and severe erosion,

Typic Eutrochrepts: llediumdcq)well
mwmmmm lbmvhhlouny
mmwmmmmm
loamy surface moderate crosion.

thermic
and
loamy soils with
loamy soil e mmw&wmm mw
on severe
wmmnepmm fine loamy sails with loamy surface
erosion,

7.10 Methodology of silt estimation in Larji CAT Plan.

E

g .
g
E
:

If we see the details of the Silt
which has been attached as bench mark, we find that: -

1. There is & flow of silt all the year around.

2. The intensity of silt varies during the months, it is minimum in
the winter months lLe. January and Increases considerably with the onset of
summers and melting of snow,

3.  Then comes the rains and the water is heavily loaded with silt
from 14.1230 gms/lit. In June, 22.7898 gms/lit. in July, 35.3818 gms/lit. in
August, to 14.0973 gms/lit. in September.

The soil crosion in , the areas at
were identified by actual surveys in the field and that has aided
in site planning and formulating the mitigatory measures of
this CAT Plan. J
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HIMACHAL PRADESH
DRAINAGE NETWORK AND CATCHMENT REGIONS.
MAJOR MOUNTAIN RANGES
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wraphy of the rea 1S veny ndulating and the

rea is traversed by several prominent rdges dividing e Hchment
irthan and Beas Rivers. While Sainj and Tirthan River drain from north

d east 1o north west and west and meet at Lan Jeas drain from north to
1D Al and then traverses towards west. The drainage ,-c"r 1 5 also
om the administrative and exccutive maps of the Ranges. All the small

marked on these maps

Erosion at top-Effect at bottom
Sainj Range
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Surveys by the people involved in the field and experienced in
the field of soil conservation and its sciences were conducted actually and thus
looking at the conditions and reports, taking into ideration the gradient,

Meetings were held with the field staff i.e. Range Officers,
Block Officers and the Forest Guards and public and concept, need and what is
16 be done and how it is to be done was explained and discussions were held, It
was decided that, the field staff along with the CAT Plan formulation and
documentation staff and experts visited the sauple sites and planned
stratogy for the stabilization of that area / site. Since every site has its
wpblm-mdcvery:iwhuadmrcm-oluﬁome.g.adumh‘a
that need soil stabilization, supplemented by plantation or the site
Wndnmdpnmumthmmmdpl'nhﬁmh
lower zone, and 5o on for moisture conservation, soil & water conservation,
slips stabilization.

The intensity of soil loss has been procured
observations made by the BBMB Pandoh at its Thalout Silt Testing
becomes our benchmark for the years to come and see, the effect of all
Plans that are proposed and being executed in the total catchment of
Beas,

£E
fiis

5553
2¥s g

P i

Initially, the arcas had been surveyed and Site Specific
or the estimates as per HP Forest Department Schedule Rates weseprepared for
the actual works to be done in that area. But later, due to variations in the costs
for different works in various CAT Plans in the state, & committee was constituted
to come with Model cost norms for the State and now the CAT Plan has been
revised as per revised norma for the state,

As already stated the arcas are vacant at present and funds
should come immediately to avoid deviations in future,

CAT Man Land Mydroelectre Fraject.
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6. There should be provision in lump sum for maintenance of the
soil conservation and other structures whatsoever will be constructed.

7. Criterion for selection of species to be planted in the treatment
area should be decided by concerned DFOs.
8 In pasture development activities in addition 1o grass

production there should be NTFP production as per requirement of the area.

9. Volume of muck for dumping should be assessed before
dumping and simultaneously the area should be made available, that is to say,
that it should be known that the muck produced is properly proportionate to the
area proposed.

10. Project Level Committee should be formed so that monitoring
and evaluation could be done for the works executed in the treatment area in the
right manner,

1. An amount of Rs, 75 lakh approximately would be the financial
out lay for the treatment of the area of Bhuntar Range to be incorporated in the
plan. Exact amount to be intimated and incorporated by RFO (JFM) as he Is to
attend DFO Parvati office on 10-05-03,

12. Schedule of payments to be released by HPSEB every year
should also be included.

13. An amount of Rs. 20 lacs has been included for “Afforestation,
mmmmmmmmmmmmm
of Dumping sites” in the Larji Hydel Project Area, in the schedule of payments to
be released by the HPSEB for different activities on Page 52 SNo.4.12,

14. It was suggested that there should be a implementation
mechanism because more than one divisions are involved. Therefore, DFO Mandi
should act as Nodal Officer for all the divisions involved in the CAT Plan. All the
mmummm.mdmemmommmny-m
ormnemonaccoumdlmﬂcnmmuondchleotthmjeﬂ
MNMMDPOMM'MO&WWM&MWM

Out Puts

All the points were agreed by both of the agencies except for
the implementation mechanism, because major area falls in the Kullu Forest
Circle and the area of Mandi Division is small in the total CAT Plan area. It was
decided that CF Kullu should do or all the Divisions should send their APO or the
reports to the their head offices, as has been the procedure.

Then the workshop ended when DFO Mandi thanked all the
pmﬂdmnfamdrvduabbwmmidmdon.
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formulated. :
200 Mtrs.
aenclondbuw;ﬁl The

this model for plantation in this CAT Plan for LHEP.
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