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CATCHMENT AREA mmmmlh PLAN
\

INTRODUCTION

Land and witter resources have optimum interaction and effect if developed
huhﬂﬁcmﬂmhulmuw.lnabwmhdh by soil, which is
usually suscoptible 1o erosion due to various meteo cal conditions such as total
annual precipitation, snowfall, intensity of precipitation, nd velocity and directions,
mtdvqﬂdm“lﬁebpgnmquc The erosion of top soil

MMMMWWMMWM increases sedimentation,
Sedimentation of reservoir is a function of soil erosion mie of the river catchment
area. It impinges wpon the useful capacity of rescrvolr, waler quality and the
availability of water for its designated use as also life various components of
project using the water. Thus, no waler resources ne of medium and major
Mﬁuﬁnmkmﬁnlbykmhmlmhf it the most interactive
gradient of nature i.c. land. Therefore, it becomes i ve 10 evolve a plan based
mxiuulﬁcmhmlwﬂmdmloﬂnmu;am

|
mm,ofmnhuudxdm“yiddﬁmmhuembofmhnpmuuu
lbdcpuhiouofsdlmlhmohmdmlu \ thus affecting the water
availability for the designated use. The eroded sediment from caichment when
mwrmmum“mmorwm.mmmmw
ferile il from catchment also adversely affects the agricultural production. Another
important factor that adds 1o the sediment load, and vhich contributes 1o soil
whmmMmAwmofcmhLmﬂmmh
mmmmmhmmm&umouwu
m.mwmm,ormm-smmmm.muor
proper vegetal cover is a fisctor 1o cause degradation and results in severe run
nﬂ?sdlmmwumﬂhdmo{' reservoir, Thus, o well-
designed Catchment Area Treatment (CAT) Plan is essential 1o suitably address the
MWMWMMMMIW.NMNN
mmhwm&mmmorunmmofmelm-d
aggeulumudhlmbnﬁahmbu@a&rtﬁ:mk

Mbunllol‘waespthlmmdnmiudby run-off confined to
odeﬂndmnlmkuhpommbomduyofm shed is delineated by
ﬂnﬁmdmdividuianhdnwhhmmwl * point drainage. The pre-
fequisite for a watershed management is the collection multipronged data ¢.g.,
geology, geomorphology, topography, soil, lan » climate, hydrology,

: l
Wlﬂﬂndhhh*mhdnmvmuhdhglmmﬂ
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drainage pattern, ¢ic. The caichment of the “Renuka Dam Project” consists of 13
mmm-»wummmmwm
M;MMMMMM&MM&WW

mmuduammgmpmu here.

Aumomemmumepwmnm , a Catchment Ares
Tnpm(CAnplmlhtmauhhhgnﬁdhemy catchment ares
(chl.l)hubunpqudfumwimh&wn intensity. The CAT
Mmmmmhkc conditions of the

@w.kllkwhhhndmumhgtbw' potential aress of
mfucsollm.mplmpovidubmﬁuidwlo iological and engineering
mdlumnwhmhmhgmmum plan with objectives
mmm-m«mmmumumw
Mﬂhﬂmwzﬁmwdlmﬂ?‘huminﬂ
flowing waters,
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OBJECTIVES

Integrated watershed manngement s aimed ot minimizing the sedimentation of
reservoir. The main aim of the Catchment Area Treatment Plan is to rejuvenate
mwmdmﬂdmywmhlkmhmquhmnhyofm
mdrwqodtyjambmmedmplmhnhrmwwmm
following objectives:

I, To facilitate the hydrological functioning of the i and to augment the
quality of water of the river and its tributaries. |

2. Conservation of soil cover and to reduce the soil , flonds and siltation
of the river and its tributarics and consequent of siltation in the
reservoir of the project. \

3 wammamr«wmmmaw
crosion intensity in the catchment irea.

4 Rehabilitation of degrded forest arcas through affi n and facilitating

natural regeneration of plants.

S Mitigation of landslide, landsfip and rock falls. |24

6, Soil conservation through biological and engincering measures 10 reduce
umwhmmmmwmyhmmmd
water 5

7 To meet the livelihood requirement of local people broaden livelihood
options.

8.  Employment generation and community participation

9. Ecosystem conservation resulting from increased vegetal cover and water
retaining properties of soil. [

CATCHMENT AREA '

The catchment area of river Giri and its tributaries upto the dam site 1.5 km
upstream of Dadahu town is 2175 sq km lying between EL 630 m 10 3647 m abuve
msl. The reservoir shall extend 24 km along river Giri and 3.5 km and 2.5 km inside
Jogar ka Khala and Palar ka Khala, respectively. The present study is confined 1o an
ares of 2175 sq km, which is the free denining catchment as of now there is no river
valley project upstream of the proposed dam project. There are three sanctuaries
exists within Giri catchment  viz. Churdhar, Chall and Renuka extending over 56.59
s km, 110.04 5q km and 7.02 sq km, respectively, ‘

J
As per nomenclature contained in Watershed Atlas of Edition 1990, the
catchment area under study lies in Water Resources Region - 2; Basin 2C, Catchment
2C6; Sub catchment 206C watersheds 2C6C4 Palar and Jalal streams, 2C6C5 Ashni
and 2C6C6 Upper Giri and Basri river falling partly in districts Solan, Simls and
Sitmaur of Himachal Pradesh. Catchment Area Treatment Plan has been formulated
uwm«-mmmmmum°rq$mus-xll.moo)
of the free drining catchment is presented in Figure 1.2 |

|
|
|
|
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131 Basin Characteristics of River Girl !

RMGiimdhsvab.Malammdi.MNdi.Bm
MMMMNﬂLMhMWhM-hthM
thmlbedmbuhofdeld.Nmeoﬂmm Kuper
ﬂhhwi&in&.nblkfnuelemlm(ﬂ)d)“ﬂmhmidammm
h.qﬁuwdm.mmmmmwmmwmswm
orsmummumaammmummzmmhm&-m
mmmmﬂmYuhwmm.Dunmiuﬁjmmwpm ‘
m-urmmmunrumw-wxmmm \
Municipal Catchment Forest in the Giri Catchment. Shimia waterworks catchment RF '
is maintained for water supply 1o Shimla town. River Basarl, which confluences with
MGHIMMMMU.ﬂm&e!Wd3@9mM
MWMMM_WMUG&WMMW“MW
m.m&hbwwmmlmmhmmmmmw
Glﬂmﬁsdmmmﬂuwhmmﬂhﬂmmem
Bmuemmnwncvdby.oﬂﬁmwlnhkbwl::kdﬂmm
not have major hydeo power potentinl, Run-of-the-river (R R) type of project arc
mfm&khﬁbﬁmwﬂmmﬂlmwwmmmkok
type project m;owsu(wmm,mmmumw
which is $ km. downstream of Dadahu township and release the water st Majri in Bata_ "
dmvu.mmmmom.mmsmm«vm-m
Mandi about 2 km downstram of Paonta Sahib town,

mmmhmu-mnmmummmm

storing the monsoon Wi wmmmch«mmm
monsoon Jean season from month of Septomber to June. Power generation of

132 Free Draining Catchment ‘

proposed dam site. '
b ]

The major tributaries ' in the free draining catchmeht of river Gir are

spring fed hill torrents viz. Kawali, Kiyar ka Khala, ti Gad, Chakred

Khad Mangled Khala, Ghai Nala meeting the main river on bank and Basari, ‘

Banala, Arkat Khala, Peryi, Nait ka Khals, Pallar and ka Khala meet it [}

on the right

The free draining catchment is divisible into three sub-water shesls having 13 micro
waterihods. The seril s ofwhich i showa i Tale 1.1 and Fgur 1.




1.3.2.1 Micro-watershed Parara [2C6C4(1))

nl»mMMMm4Mﬁhwmofﬁwomu
Mﬁhhk&dmdﬂhﬂofﬂmﬁﬂﬁhnmw-ud%wq
kmmwdonhuwmimduduummhn (4521 sq km) followed by
liﬁvwinn(l&llqlm).Dlmh&hhkﬂnndw“qehlﬁsmm
watershed which has highest peak ot EL lemvcut,mCque.

mzmm-wmmmx.mmcm

This micro-watershed, which constitutes 6.28% of the catchment of river Giri st
dam site s located on left bank of Giri and has a ical arca of 136.60 sq km
mmmumhmmwm(ﬁmqm followed by
qﬂwhmndsaﬂm(}l.lslq.t.).hihm the main drainage in the
micro-walershed and has Jalta Ka Khala and Makra ka Khala as its tributarics. The
heighest peak is near Tisari of EL 3381 m. above msl.

1.5.2.3 Micro -watershed Palar Ka Khala 12C6C4(3)) '

This micro-watershed which constitutes 9.64% of the total catchment of river Giri at !
m.khwuuudmwh-Wm«m.mqh'
mpndwﬁuuhduhmdmuwm.mnh)fnﬂwby
mmmmbm(m.mnhu).mmmqummmu
micro-watcrshed which has highest peak 3544 m above msl 8t Uchehen Tibba in

1.3.2.4 Micro-watershed Jogar Ka Khala [2C6C4(4))

nhmmmmmsmumwmdﬁm&u

mmuwﬂmmammn-m‘g&unmmnm

mm:uuhmmwm«mqm)mby

wmuwhmaum km). Jogar Ka Khala Athal Ka Khala are the

mmwlnummswhmuwnazm
micro-watcrshed. |

is the highest point of the
1.3.2.5 Micro-watershed Ashui [2C6C5(1)] P

This micro-watershed, which constitates 12.15% of the total cat of river Giri mt
mmm.mwmamazqhm wnt land use is under
mwm(mosqmmuwm«m-q
km).mmlco-mmulmMnicAmrim- - major river which meet
Giri near Y . Ashni river drains areas like and Chail,
xwmmmmwmmwmuuﬂemmmaofw
mmukmmmmm catchment RF

from which municipal water supply 1 Shiruia o is being made, The highest point
# EL 2632 m exists at Patgaihar R. F. in the sub-watcrshed, |
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1.3.2.6 Micro-watershed Kawali Nadi [206C5(2)

The micro-watershed which constitutes 7.40% of the total catchment of River Giri at
mmm-wmonswuqmmmmwunm
vegetation (72.31 sq km) followed by light vegetation (42.86 sq km). Kawali Nadi
which meets river Giri near Pothshal is the major drainage flowing in the micro-
mmmmuaa anMuulndummsw

1.3.2.7 Micro-watershed Pervi Khala [2C6C5(3))

The micro-watershed, which constitutes 9.67% of the total catchment of River Giri at
dam site has o geographical area of 210.38 sq km The predominant land use under
dense vegetation (98.21 sq km) followed by shrub/grass (37.49 sq km) Pervi Ka
Khala is the major drainage which meets river Girl near Pathshal, Arkat Khala and
Bagri Ka Khala arc some of the important torrents in the sub-witeeshed, which has
highest peak at EI. 2962 m. above msl in Setabu RF,

1.3.2.8 Micro-watershed Bajhetu Ka Khala [206CSC4)]

The misro-watershed, which constitutes 5.67% of the total catchment of River Giri at
dam site has geographical arca of 123.28 sq km The predominant land area is under
dense vegetation (73.03 sq km) followed by agriculture and (24.24 5q km).
Bajhetu Ka Khala, which originates from Julhasan Tibba at El m above msl is
ummwummamum-;xmwxh*hum
major torrent of the micro-watershed,

1.3.2.9 Micro-watershed Tir Mahasu [206C5(5))

This micro-watershed, which constitutes 7.81% of the total catchment of river Giri at
dam site has 4 geographical area of 169,71 59 km The predominant land use is under
dense vegetation (72.06 sq km) followed by agricultures and (49.30
unxmmmmmw-aam m above msl
Mangled Khala are the major deains in the micro-watershed.

132,10 Micro-watershed Theog [2C6C6(1)]
The micro-watershed which constitulcs 3.39% of the total catchment of river Girl at
dam site has a geographical area of 73.66 sq km The land use is under
agriculture and settlement (33.90 sq km) followed by dense veg (26.03 sq km)
Ghui Nala, Patala Ka Khala and Lefe Ka Khala are some of the tivulets of the micro-
watershed which has the highest point of EL 2527 m above ms! near Bishong.

1321 Micro-watershed Kyer Ka Khala [2C606(2))
This sub-watershed which constitutes 3,46% of the total ment of river Giri at
dam site has o geographical area of 118.67 sq km The land use is under
dense forest (51.78 sq km) followed by agriculture and (3945 sq km).

Kyrxnkhhwhkhmmmﬂmshhqb&m rivalet following

<




in the micro-watershed which has the highest peak at EL 3187 m sbove ms! near
lanog in Hatu PF. ‘

132 Micro-watershed Thary [2C6C6(3))

nammwmumu.momnuamwmcﬂn
umeh.mnumnqmmwmmmgm
dequcubn(llom:qtn)bllomdbyw : and setilement (71.81 sq
hn).ﬂmmlu&ﬂamhﬂ&mdb.updmmmmﬁwﬁuhk
area, mmﬂmumdulplxemmumdhh&e
hhbwpdnﬂ.l!)lmuhwnuliumew.

13233 Micro-watershed Bassari 12C6Co(4))

nnwmmnmammw«dmaﬁu
mmu.wmumnqmmmmmhm
mmﬂu.“qkn)followcdbymicum Kl settlement. River Giri
muumuammmmmua’-ﬂmnmu
mmwmmﬁmm-mmmmmkuwmh
mmwmumhunudmomiwou; :

Table 1.1: Hydrological Units

Giri Sub-catchment Sub Water shed Micro water Nare of Micro Arca (sq

code and streams shed code water shed ki)
. Sovered !
Free draning | 20606 306C6(1) | Theog 765
Catchment 2175 % | upper  Giel  and | 20606 (2) Kiyarkakhed | 118.69

km Basari Nadi 20606 (3) | Thary 25421
2C6C0 .!sn#L 250.12
206C5(1) | Ashed 26433

Pervi

14 TOPOGRAPHY

mmmdmcunuhmmmsamdrwm-u
mumbm«:'m Sub-Himalayas consisting

and quaternary sediment. longitude of

%?-lz" »w'ln-amemmm'sn"wnr 15'23* N,
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mountaing. The fowest altitude of 630 m is ot the dam axis in the riverbed 1.5 kin
upstrenm of permanent bridge of Ginl nver a8 Dadabu, Thrlloaﬂnn of Dudahu ix 35
kms from Nahan, headquarters of district Sitmour (Himachal Pradesh). The valley is
slightly narrow on opstream upto village Siyan. about 18 karf away from Dam site and
wider therefrom upty village Khairi 6 km. The profile of river Gin downstresrn dam
axis is quite wider upto the conllucnoe with Yamunn river 50 km from dam site. Both
the bunk wpurs have very steep procipitous slopes right from the river bauks o
hilltops, interspersed with partly rocky portions. with the resalt that there is practically
less habztation sleng the spurs. These slopes an highor reaghes are supposting healthy
forest of Doodar, Kail and Fir, and the slopes along the rivet bunks contain Khadr and
Sheesham forests. The low lying narea sloag the river is fairly populated and there are
about 250 vilalges/hamlets. Besides the principle valley of Giri, Ashni and Basri river,
there are numerous similer streatny cutting up the groumd fnto sumerovs ridges and
ravines, Elevation of free draimage catchment ranges from (630 m 1o 3647 m above
ms! (Figure 1 3n). The Aspect nup is presented as Figure 1.3 and the digital clevation
model of carchment area 15 shown in Figure 1.4
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wmmclmtowmdsdlumofm“ Runoff
is another phenomenon controlled by physiography and slopes. The influence of stope
on runofl is modified by soil properties and vegetation. Soil thickness, infiltration and
permeability are the main charscteristics of the soils that have bewring on runoff
mmmmmwmmnmummm
from the different parts of catchment arca.

‘The soil in the project area Is derived from schist, shale and quartzite and Is usually
foamy or clayey loam. Rather poor and dry on southern aspects but of fair quality and
moist elsewhere. The soil is generally fertile and porous. Based on a 3 Tier approach
(Landform analysis, field survey and laboratory investigation), soil resources mup of
Mmmmmmmwbmw The soil map of free
dtaining Cotchment area is presented in Figure 1.5,

The soil has developed under unique environment of natural forest vegetation. The
surface layer upto 15-20 cm is of reddish brown 1o yellowish colour, loamy with loose
and un-decomposed organic matter and rich in humus at depths ranging from 15-50
om.
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METHODOLOGY USED FOR THE STUDY

The Digital Satellite data of IRS P6 LISS-1I (2006) scquired from NRSA was
evaluated on ERDAS Imagine Software, The standurd False Colour Composite (FCC)
has been generated by assigning blue, green and red colors to visible green, visible red
nod near infrared bands respectively. Expressing image pixel addresses in terms of a
mop coordinate base is often referred to as geo-coding. Aswioulhuuuchm
were 10 be overlaid for this project, all the fayers were geo-referenced o real workd
coordinates. The 1:50,000 scale toposheets of the directly demining catchment area
were used for the purpose of geo-referencing. A large number of Geodetic Control
Points (GCPs) were selected for reasonably accurate geo- referencing/geo-coding. A
map projection system (real world) was also defined.

Histogram of the scene under study has been generated 1o check the range of spectral
values present in the scene, In order 1o use total grey level mnge and to optimize the
contrast, the actual grey level ranges of three bands were lincarly streiched
independently. The zoomed images were studied whetever necessary. The
interpretation key necessary for identifying different features has been developed
thlbmmhukofh-pcmmwm&
shape, size, shadow, pattern, colortone, texture, association, location and available
ground truth. Amﬂwdwmblnlhpqm.d#bwdﬂmn
basically dependent on the scale of the image whereas the ‘color/tone and texture
depends upon the brightness, contrast and resolution of the imiige. Various land units
were identified, delineated and the map was validated.

Detailed field survey was conducted for study of soil characteristics, and erosion
prone arcas and landsiides in the catchment area. The vulnerable and problematic
areas were identified in different physiogruphic 2ones in the enfire cutchment ures.

The data was genemted on physiography, land-usefand-cover, lithology,
geomorphological structure, drainage pattern, slope characteristics, landslides/skips,
ctc. These data sets were used for preparation of the thematic maps, calculation of
sediment yield index and Erosion Intensity Units in the catchment area according 1o
the following procedures:

1.6.1  Landuse - Landcover Classification

e Prior w ground truthing, the satellite data was classified using unsupervised
classification technique. Further afler collecting ground truth details maximum
likefihood classification bused supervised classification method was used with
remole sensing image data,

*  After the supervised classification procedure, a land-use mup was prepared which
the team at field verified, and any crrors or omissions were identified.

® A reclassification of the land-use categories implementing the detils and
corrections was done. The reclassification output was used for the preparation of
the final land-use classification map. This map afler due verification was then
composed and printed for different layers and purposes.

* The Landuse map of Swdy and Free draining Catchment area is presented in
Figure 1,6, The Land-use Land-cover details for free-draining catchment and its
sub watershed is presented in Table 1.2,

15
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162 Slope Map

. smhr:fchqehuvﬂud-ummdmmumh
expressed in degrees or as a percent. The first step in generation of slope map is to
create | using the elevation values stored in the form of contours or points.
Surfiace is 4 representation of geographic information as a set of continuous duta
in which map features are not spatially discrete, ic, between any two
locations, are no clear or well defined breaks between possible values of the
map Models, built from regularly or irregularly spaced sample points on
the surface tan represent surfisces. v

¢ Slope map of the catchment ares was prepared using the clevation information for
the area from contour heights. Topasheets of the scale 1:50,000 were collected for
the entire directly dmining catchment area, These toposheets were then manually
pasted 1o form a scamless mosaic of the area and the directly drained
for the proposed “Renukn Dam Project” was marked on

the cotchment area, all the contours on the toposheet were digitized.
The output| of the digitization procedure was the contours as well as points
contours in form of x, y and 2 points (x, ¥ location and  their elevation). All this
information| was in real world coordinates (latitude, longitude and elevation in
sea level).

17
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A Digital Tetrain | (DTM) of the area was then prepared, which was used to
hin.smm.msmn-dithmamm

mslmdlw‘adndphy:umlmkhmﬂh'mewnmdm
retention thereby "thlheluﬂmupubllky.m;zmmdunlbwh
nwuerﬂnddemphmunm(lmmpﬁbilhyudfu-uﬂwbukb
classifying dﬂfmugm«u of the watershed into suitable capability classes for
formulating sui mﬂcmimoon:uvubnmbmdymcfolbwh;
slope classes and ranges as per norms of All India Soil and Land Use Survey

(AISLUS) were adopted formepmsmdy,mslopcmnmmdin
Table 1.3,

Table 1.3: Slope Types
Rank Slope Range (%)
1 0- Very gentie slope
2. 20-3 Gentle slope
3 35. Moderste slope ‘
4. Steep slope
3. %‘0 Verysicepsiope |

The slope mofhbwhlnbunkhmismhﬁgm 1.7. The slape
details :nuwmduhblc 1A,

|
| 18
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1,63 Seil Loss Using Silt Yield Index (SY1) Method

* The Silt Yiek Index

Model (SY1), considering sedimentation as product of

erasivity, erodibility and scrial extent was conceptunlized by AISLUS as early as
lmndhshna

prioritization of
arcas.

¢ Methodalogy for the
Soil and Land Use
followed in this stody.

operational usc since then 1o meet the requirements of
hydrologic units within river valley project catchment

jon of sediment yleld index developed by All India
(Department of Agriculture, Govi. of India) was

techniques. Based on ground truth conducted during

drainage with subwatershed boundaries 1o evolve
ity Unit (CEIU) for individual sub-watershed.



:

* Each clement of erpsion intensity unit is assipned a weightage value, The

cuomulative  weigh! values of the erosion intensity units. represent
approximately the relative comparative erosion intensity within the watersheds. A
basic factor of K = 10 was used in determining the cumulative weightage values,
The value of 10 indicates an equilibelum condition between erosion and
deposition. Any valbe of K (10+X) is suggestive of crosion intensity in an
ascending order whereas the value of K (10-X) is suggestive of deposition
intensity in descending order.

The delivery ratios were calculated for each composite erosion intensity unit. The
delivery ratio suggests the percentage of eroded material that finally finds entry
into the reservolr or river/stream. Total area of different erosion intensity classey
(composite erosion intensity unit) in each watershed was then calculated.

The delivery ratio Is generally governed by the type of matertal, soil erosion, reliel
length rtio, cover cdnditions, distance from the nearest stream, etc. However, in
the present study the delivery rtios to the crosion intensity units were assigned
upon their distance from the nearest stream (being the most important factor
responsible for delivery of the sediments) according 1o the following scheme. The
delivery ratio criteria adopted for the study is presented in Table 1.5,

Table L5: Delivery Ratio (DR) Criteria Adopted for the Project

' Nearest Stream Delivery Ratio (DR)

SL Nearest Stream Distance (Km.) Delivery Ratio
No. |

L. 10-09 1.00

2. [10-20 | 0.90

3. 121-S0 | 0.80

4. 1851-150 0.70

5. 1151-300 0.50

(1) Sediment Yiekd Index (SY1) and Prioritization of Sub-Watersheds

» The crosivity determinants arc the ¢limatic factors and soil and land attributes that

hmdimumiwpalheﬂngmvnmkofhdmdwdwllwd.m
relationship can be expressed as:

The SY1 is defined as the Yield per unit arca and SY1 value for hydrologic unit is
obtained by taking the weightage arithmetic mean over the entire ares of the
hydrologic unit by using suitable empirical equation.

Prioritization of sub-watersheds/ micro-watersheds within the vist calchments is
based on the Silt Yield Indices (SY1) of the smaller units. The boundary values or
range of SY1 values for different priority categories are arvived at by studying the
frequency distribution of SYT values and locating the suitable breaking points. The
watersheds/sub watersheds are  subsequently rated into various categories
corresponding to their respective SY1 values,

The applicstion of |SY! model for prioritizution of sub-watersheds in the
catchment areas involves the evaluation of

21
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¢« Climatic comprising total precipitation, Its frequency and intensity
. .mmwmmbm slope and drainage

e The data on ¢l factars were obtained for different locations in the catchment
area from the logical stations whereas the ficld investigations were carried
for estimating the other attributes.

. Thcv-ious involved in the application of model are
Preparation of a framework of sub-watersheds through systematic delineation
Rapid

mpaldommuh;bhm&n
crosion-

intensity mapping units.
Silt Yield Index for individual watersheds/sub watersheds.
sub-watersheds into very high, high medium, low and

calegories,
of weightage values 1o various mapping units based on relative

of the mapping units is computed and silt yield indices of
are calculated using the following equations:

Silt Yield Index SY1=X (Af x Wix Di) x 100/ Aw, where i= 1 ton
Where,
Al = Area of ith unit (EIMU)
Wi= W value of i* mapping unit
Di = Delivery
n = No. of units
Aw = Total arca of sub-watershed
The SYI values for classification of various categories of erosion intensity rtes were
taken for the study as:
Si. Priority Category Syl
I Very High > 1300
2. High 1200-1299
3, i 1100-1199
4. Low 1000-1099
5. Very low < 1000
{Refer pp 27-28 of AISLUS Bulletin-9)
Ac:mﬁnglythe yield Index (SY1) was calculated for 13 micro-watersheds

into fi mlhnr-kh;elml.e., High, moderute,
Mlmmﬂmbmwl;‘l'hue Wmm?:;
according to their priority ranking htwilmcvdonm‘l’hdaﬁkn
given in Table 1.6 and the prioritization of micro watershed is shown in Figure 1.8.
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egories in Sub-watersheds
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Table 1.8: hdLluMyCu
|

40

4(2)

i

MWS Code |
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170 Erosion and Landuse
The erosion acts d lylndlfkrmm-mtymhi:hnpnnnulomdam

the nature of erosion in & particular land-use class 1o further plan for treatment.

L7.L1 Agricultural Land and Settlement

seen.
Ahm%oflhcmﬁ.mmmubﬂhdbyuh‘hmw&biwf
wiummpmmmem. lnm-luphcallnihumdﬁlllyp:ofdl
erosion prtdomhuuwkhkwplﬂalnuflympofhsdudml. Very few
mmlmwﬁunavewilmdtmden:ymnlﬂawghnml
hhqedww&dtquiwmm.kwﬂ’oﬂnme&lhnfcnbdqm
long slope lengths. It ~wwmwmmmormw
terraces, which mostly fi mmmwwmmm

Agro-forestry practices wwulnwwmm
of agricultural practice b&fMTﬂmayManlmnil
conservation structures i cbmshhgdans.wiﬂmwmdmnbimchckdlm
el are suggested.

L7.1.2 Barren Areas 1

w«mwmwahpqmmomnm-u.omorum
draining catchment is pres Waste land is characterized by highly degraded land
surface and rock V«yl&hwnovwiumu&xﬂmwlﬂa.
nqmwuiu-u&umumwwwcnmunmmm
m.mwswmmhwhmw.

1.7.1.3 Shrubs / Bushes / Grasslands

highly degraded land Verylinlomdmlynnmﬂvmmum
Huge gullies, frequent sﬂpmﬂﬂcwmhiﬁaodcnmnm
prominent features. Well wpln-lons followed by Stream bank

works are suggested for -use underg crosion. Silvi-pasture
plantation and natural can also be done. .

wmmshpu.ﬂmrnrinmmmmhmwuiadmmbau

mbhndsﬁmﬁonwﬂht:uaﬂmu:bnhw”nwmhm
density by 20% in whole of the arca.

29
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1.7.1.5 Dense Vegetation

Dense vegetation about 103111 5 km i.e, 47.40% area of the free draining

Walls

Forest Wood dams are useful in orresting further crosion of

channels and gullies on the denuded landslides. In addition, retaining walls would be
mmcudlqmv&umuhhmofwm

*  Gully Contrel Dams

Gullies are mainly on account of physiography, soil type and beavy biotic
bufmuhmqumthdmuMMMndw
wwmxwhmmmmumnhmm
cngineering as well as vepetative methods. Check dams would be
constructed in of the areas 10 promote growth of vegetation that will
conscquently lead 10 the stabilization of slopes/arca and prevention of further
&cpcnhgofgdlluadausion.Dmetamypcsofchckd-nwmldhmﬂdfw
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mm:mwwuaiwmmwum
mmmmmmpmmormm-«mnwwaw
accessibility. The types of dam recommended for treatment are:

« Stream Bank
Stream bank erosion is <3 by-wi:tyofmsuxhudmudwd
vegetative cover, mass twmﬁlcbﬂmmwuorwp
puﬂiuaofkmerultby nnow'-uumdmpsmmm
waler. The stream bank e mldluhdewlnmmdvmm
idcdhm&edh.mﬂmlfmd
l'eﬂlkhncforpm

Control

Rainfall patern of the mmmwmwmm
nlmpwudrokhmgpinsofumudm

along mmmhuabpendnmofnim
cover/land-use. .mofh%mmwmw.
Rood construction, overge orhillmmh;ofmhm.rul.m
o&uhivlknuemofmﬁnmofm
beldmlﬁedmdnwdwhhnulzofmlulnd
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of scarce availability of the fodder, it is proposed 10 bring a
fodder plantation with suitable fast growing species.

re crops
plan suitable horticultural crop species like, Mangifera indica
(Banana), Psidium gugjava (Guava), Peach (Aadu) and
planted in select arcas adjocent to the villages. These plants
to families residing in villages within the catchment with the

Mlhuen

encourage
Under this treatment
species shall be p

patches of pastures in the area, this measure will be adopted 1o
it of new nnd healthy pasture arcas for the use of cattle rearers,
species of grasses and tree fodder, and leguminous plint
i the land area carmathed for this purpose.

Effective fencing
area is taken up
impoctant. 1t is
seeding purpose

also be provided lor protection of saplings. Before any new
ion of weeds and unpalatable grass species is oqually
that some parts of the pastures should be closed for

» Noa-Timber Forest Plaut (NTFP) Cultivation
In keeping with Pradesh forestry sector Medical Plants Policy, 2006 and
with o view to Mwhn‘:’:ﬂebnﬁbﬁdﬂmmhh

natural habitat

'muuu-mﬁ:mmm In some of the
e arcas under high erosion intensity category also have been
owing 1o kocal condition and degradation factors, The details

Micro-Watershed: r-'lrl [2C6C4H(1)|

This micro-watershed Is located on right bank of Giri has an arca of 94.40 sq km and
is shown in Figurd 1.10. The predominant land-use is under dense vegetation
constituting about 45.21 sq km of the area followed by light vegetation (19.18 sq
km).-vicull-t anmmm-qmmmuuqmm.m
wea high erosion category is about 4.11 sq km The
central and castern oNnM is under severe and very severe erosion intensity
category. It is s that the areas under severe erosion intensity citegorics which

32
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light vegetation and agriculture
be done in the former and in case of

suggested for this micro-watershed are:

Arva in Sq km
0.40

0hibipisioininioitisio b bbb bbbibbboobhabossdsspe

0.20
020
0.18
0.04
102

EERESE

50 the plantation
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182 Micro-Wate : Nalt Ka Khala [20604(2))
This micro-watershed is located on left bank of Giri has an area of 136.60 sq km and
is shown in Fig: 1.11. The predominant land-use is under Dense vegetation

constituting aboul §7.95 sq km. of the area followed by Agricullure and Seitlements
m llsqlm).l vegetation (22.51 sq km), shrubs (23.29 sq km) etc. The area

uiring treats mmwummmﬁmnmuu
udMthn nd is Jocated in the south-western and also the southern parts of the
micro watershed. c micro-watershed has 52% area above 50° slope. The treatment
measures su| d for this micro-walershed are:

Area in Sq km
700
250
250
on
066
1338

PR N =

040
025
1.53
01s
154
122

A=
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|84 Micro-Watershed: Jogar ka Khala [2C6C4(4)

msmkmwnmdhmﬂhzkﬂbﬂerGH has an area of 108.87 sq km
und Is shown in Figure .13, prcdomlamlhnd-mbwdudmvmbl
constituting about 41.07 sq ki of the area followed by agriculture and seftlement
(28.27 sq km), shrubs / bushes (21,19 sq km), light vcgeullon(ls.”sqkm)uc.'me
mrequiﬁnuumunmf«yhishmdhiwmiwa&mbmunm
7.03 sq ki respectively mostly lying in south and central pant of the micro-watershed,
sssociated with areas belonging open and degraded forest land and agriculture land
ucl.mTMmbcwwmhbdhnSl%omeMSO’slop&
|

The treptiment measures suggested for this micro-watershed are:
BIOLOGICAL MEASURES  Area in Sq km

A
i Afforeststion a7
2 Timber Plantation | L
3. Fodder plantation 234
. Paature development ‘ 120
5 NTFP Cultvation 053
Sub Total 11.70
" ENGINEERING uum*tn Aren in Sq km
] Saream bank protection 150
2 Camour stagger trenching | 024
3. Gully control messures | 200
Kl Landslide control 0.680
Sab Total 1434

39
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L85 Micro-Watershed: Ashni [2C6C5(1))

4




hedt: Kawali Nadi [2C6C5(2)]

g km), shrubs/bushes (27.22

Fr3hed has an arca of 161,08 sq km and is shown in Figure 1.15. The
and-use is under dense vegetation (72.31 sq km)) followed by light
settlement

sq km), agricultore and

d m“wmmmuymm

mostly concentrated in arcas under

suggested for this
Ares in Sq kan
039
0.00
009
0.06
0.09
Sub Total on
:a.noqn-
and “
020 LI
008 | |
Sub Total 0wz | :
I Grand Total 114 | | ‘
| |
‘ |
e
} | |
{1 !
!
o
1! 19t 4
|
2
M |
|
g I
|
]

J
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187 Micro-Watershed: Khala [2C6C5(3))

has s arca of 210,38 sq km and is shown in Figure 1.16. The
Is under dense vegetation (98.21 sq km) followed by sheub /

light vegetation (37.26 sq km), agriculture and settlement
e area requiring treatment under very severe erosion intensity

1 ol :
_ The micro-watershed has 33% of the area above 50°
suggested for this sub-watershed are:

Grand Total 283

45
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188

Micro-Watershed: Bajhetu Ka Khala [206C5(4))

This micro-watershed has an arca of 123.28 sq km and is shown in Figure 1,17, The
peedominant land-use is under dense vegetation (73.03 sq km)) followed by

agriculture and sentlement [(24.24 sq km), shrubs

grass (14.90 sq km), light

vegetation (8.52 sq km) etc, The arca requiring treatment under very severe erosion
intensity category is about 239 sq km The erosion aren is mostly concentruted in
arcas under light vegetation, barren land and agricultural settlement land use class and
is spread in NE and NW direction, The micro-watershed has $4% of the arca above

50" slope. The treatment measures suggested for this sub-watershed are:

A
I

MOLOGICAL MEASURES

Afforestation
Timber Plantution
I'odder plantataon
Hosticulure
NTFP Cultivabion

ENGINEERING MEASURES
Strenm bank peotection
Contou stagger trenching
Cully corsrol mensures
Landslide control

Sub Total

Sub Tetsl
Gransd Total

Ares bn 5q hm
030
02
0i2
0.12
Q06

a2

Aren in Sq kn
0.15
0.0
015
004
038
LI
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189 Micro-Watershed: Tir Mahasu 12C6C5(5))

This micro-watershed has an area of 169.71
is under dense vegetat

Sub Total
Grand Totsl

qlonmdkmial’wl.ltm
predominant land-use i hnmﬁum)folb-dbyw
and settlenent (49 qqlmLWmmMnkm).Hduwusun

Wmdervcymcmbnbmmymh
ummumu.uwmmm

medstobeoamdmludbyw

1o stabilize terraces along first and
has 44% of the arca above 50" slope.

49
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18,10 Micro-W: : Theog [2C6C6(1))

This micro- has an area of 73.66 5q km and is shown in Figure 1.19. The
predominant. is under ngriculture and settement (33.90 sq km), dense
vegetation (26,03 »iq km), shrubs / grasses (11.16 sq km), light vegetation (1.24 5q

km) ctc. The ar mmngwubmmmh-hmaymh
is mostly concentrated in arcas under light

51
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1511 Micro-Watershed: Kyar Ka Khala [2C0C6(2)]

This micro-watershed his an area of 118,67 sq km and is shown in Figure 1.20. The
mmmummmm.nqkmmumm
settlement (39.45 sq shrubs/gmsses (10.87 sq km), snow covered area (15.01 sq
km) ctc. The area requir treatment under very severe and severe erosion intensity

which is largely assoc with light vegetation and agriculture and settlements.
Awunmm«maouemmmwmmmm
control measures are fequired 1o siabilize terraces along first and second order
drainages. The micro-wadershed hus 44% of the area above §
umum.mﬁwlhhmb-wuﬂldw

i
7
5

A RIOLOGICAL MEASURES Area In Sq ki
1 Afforestution 024
2 Timber Mastation 004
2 Fodder plantaion 0.04
. Pasture developmens 006
b % NTTP Cultivation 004
Subs Tetal oz
B. ENGINEERING MEASURES Area i Sq n
1 Stream bank 007
2 Contour stagger tremching 002
2 Gully control messtres 008
4 Landslide control (0

Sub Totd 021
Grand Total 063
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1.8.12 Micro-Watershed: Tharu [206C6(3)]

This has an arca of 254,22 sq km and is shown in Figure 1.21, The
predominant land is under dense vegetation (13039 sq km) followed by
agriculture and settlement (71,81 sq km), shrubs/grasses (24.23 sq km), snow covered
(23.74 sq km) cte, The arca requiring treatment under very severe erosion intensity

wt 1.28 sq km, The erosion arca is mostly concentrated in arcas under
/ bushes and agricultural settlement land use class and is
S and SW being more predominant.  The micro-watershed has
34% of the area 50° slope. The treatment mensures suggested for this sub-

A BOLOGICAL MEASURES Ares in Sq km
L Afforesation 04
2 Timber 012
3 Fodder 012
‘4 Pasture v 0.06
L9 NTFP 0.06
Sub Total 060
I ENGINEERING RES Area ln Sq han
L Stream bank 0w
2 Contour # trenching 0
31 Gully contiol m 010
4+ I.-vakanfnl 003

Sub Total 024
Grand Total 034
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1.8,13 Micro-Watershed: 12C6C6(4))

This micro- hnm.aoflso.llsqkmkshvwnhl’knwl.n.m
mmwummwuuaqwmwwm
and settlement (73.94 sq km), shrubs/grasses (24.84 sq km), light vegetation (9,03 sq
km) etc. The area i treatment under very severe erosion intensity category is
about 4.56 sq km islocnedhemlrdudmhaudi:mioa.wbhhl.ply
mssocisted  with i and dense vegetation and agriculture and settfements.
Agriculture Mbkmﬁlbwdbyphwdpmcuﬂy
mlm.}emmmwnmmmmmmm
drainuges. The micro-watershed has S0% of the area above S0° stope. The treatment
measures suggested for this micro-watershed are:

A BIOLOGICAL RES Ares ln $q km
1 Allotestation 063
2 Timber ) 0.25
3 Fodder 028
] Pasture developt 0.24
L} NTFP Cultivatidn 0
Sub Towl L5
B ENGINEERING M| SURES Area in Sq km
I Stream bank 04}
2 Conour stagger 002
o Gually control oeasures 030
4 Landslhide Q.05

Sub Total ors
Grand Totsl 228
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1.9

Cost Aualysis of

Works Under Plan

1.9.1  Biological
The cost analysis for jper ha plantation G 1500 plants / ha under afforestation, timber
fodder NTFP jon on the basis of norms fixed for ariving per hectare
afforestation cost as by Himachal Pradesh Forest Depariment Circulir No.
Fr 15-1790-2(D) Vol V (Norm) dated 19-06-2008 after incorporating labour and
material rates. The cost per hectare of afforestation inclusive of maintenance and
establishment and waorks at Rs. 79500 / ha as shown in Table 1.9. The
cost analysis of development at 500 plants/ha is worked out in Table 1.10. The
cost of horticulture de has been worked out on the basis of 500 plants/ha @
nwr-mumwmwsmmwwmmoﬂl
the works Is shown in Table 1.11. The combined cost of all biological measures
including mai works out a8 Rs. 2929.44 lacs.
1.9: Per Ha Cost Norm for Model Mantation Works
(Under CAT / Compensatory Afforestation Works)
1500 plants per ha with RCC fence posts)
Amount
; mmldm Quantity Rate o
Ares |
- A.'udu\"-rl
Survey and demarcation of plantation eciuding
: mud-mmumu::-‘q ™ 65.25%a 6825
Preparstion 7 parchase of REC fence pasts 2es Jong 60 Nes. 200Np. 12,00000
3 .
, E:i-eofhupﬂw].bnm”) 60 Nes. 4K “s e
‘4
a m"""""" BNomdlsmd 0| oroe | sriIAmEn 6186
: Finkng of gosts inclading stautting 60 Nos. Atk 0 hundred 2844
] :.moflv\huulwdh-wd’ih 090 g QUK 20473
} mwm-ruu-nmmu 720 Rant S-Mh z”
| Prepmraion of napection pah 60 cos wide 250 Rewt 728/ R 11250
Tiep of waler a0 1 trenchees Ls . 2000.00.
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114307

Carviage of nuhed row over distance 3 K
2 L

Wd“bmr—mlhq

0170

1139

13396

306403

1693628

6,300.00

3,600.00

1o

$4.068.78

54,000 00

Plarting of grass tults | pecyd
sowing i strigs 100 m x 30




P09 00009000

Amoust
for Nom
" Particulars of Work Quastity Rate oo
£,03 Ares |
8 :‘:ﬁr-fml-mlnm--*—-d7 20N | 14540 undredkm | 78816
Ceerigs of subed 100t plants over & distams of 2 km 139 Nes 23 49 handredAm 56
9
1" cost ol planes in 270 New £ 00/plant 2160.00
0 a 180 Now o/plant 108060
I : 150 Rmt 10w 212.40
13 | Megar of LS. LS 700.00
% LS LS 1009.00
% P
_Or Say 9,500.00
120 Nos IR bnedred 38179
a4 4
g 180 Nos 159.1 2hwandred mea | .
3 an 120 Nos 19202 mindredd FITRL
A 230 cm 150 Nes 1272V huasnbred 229.01
s 192 Nos 145 AW uussdeed 27934
o of nwked 108 Nos 122 v bumdred 13247
Carriage of pulythere bags plants ever a distunce of 2
S o 192 Now 145 AV hasdred 35834
Carringe of nakesd rowt plane) aver & distance of 20m | 108 Nos 23 AW humdeedkm 04
8 | up hitly
s 192 Now Wplan 153000
10 108 Not 6.00pian | 64800 |
1 140 Rt 1108t 212.40
12 LS 400 00
o LS LS. A00.00
S83881
. 1500.00
: L e 0 Nos. nuu?u 19116
o " 90 Nos 19912 et 121
3 4 as 60 Now. 18232 Aandivesd 10939
1 90 Nes 127,53 Aundred 11451
s of 50 New usm 130.94
" of rabed root 0 Nes. 122, 7360
Caninge of polythene bags plants over a distance of 2 :
P sty v Y& N | TAVImssARm | 26172
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3 10939 -
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5 %) Nos 145 A9 handred 1300
o 60 Nes. 122 66 Mnindred 7360

Carringe of palythere bugs plants over o distunce of 2 | 90 Nos 145 40Mundred w172

m-f-tdnu#*m--l—wﬂh 0 N 23 4% hundred 21809

1 L %0 Nos Soptant 72000
10 60 Nes. Gplt | 36000 |
1 i of 200 Rt VigRa | 23600 |
of LS 30000

LS 700.00

R 1 236872

Or Suy 3400.00

Y
0 Nos. RITATS 191.16
45 s an

e 90 New 139.12 2l
3 o) Nos. 18232 R3S

4l x x30 90 Nea 12123 1431

) Noy 145,49 13094

3 60 New. 12266

' g:i.papm- s plants over a distmce of 2 | 90 Nos ‘1asa0 %172

C-:qoolnldm phasts over  distmoce of 200 | g0 Nas 249 19
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Table 1.10: Copt Estimate For Pasture Development Per Ha
Particalars of works Rate ()
|

. s 43m 2 4
Preparstion of patches fut the 1owing of legume
appc. Siee of 433 43 x 25 em
Ly ey of pits

in

tho_f_mmfm“ T
Live Tlesge  fencing  wilh
wbod s

wed

K. 2900 for st year,
s 1900 for second year,
Rs. 1400 for third year and
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"r-nﬁ 1.11: Cost Estimate for Biological Measures

MWS Alforestation | Tinber | Pasture Deselupment Total
Fodder | NTFP (W taes) Cot 3 + 5
Areatha) | Cost i Rs Ares Cost i Ra
TO500kn S0000h (R
1 3 lLJ:" 4 %_L =i 2
2C5CA(1) [ 66,780 18 900 75,780
206C43) 1266 1066470 72 3600 104200
000N | 3 25758 (73 B[ 20058
) 1050 #3475 120 «0.00 §94.73
2CHCH(1) i W6 1] 1200 10263
20603 66 G 3 300 547
206C300) 120 9540 H 12.00 107.40
| 206C5(4) [ a7.70 12 06.00 570
CACACH(S) 9 %32 i 0900 Bl
U 36 w6 (3 03.00 &
e i W (3 @00 FIrs]
g 54 nn [ 03.00 59
0O 26 100,17 ] 12.00 (FAL
W2 72844 a0z 20100 W94

N =

Summery of
A%ﬁm Rs 272844 Lacs
Pasture Rs.201.00

m ;;"."'""‘"i;
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are to be implemented to control the sediment yicld and
the free draining catchments areas. Since the measures are to be
of individanl structures such as crate wires, check dams,
catch water draing etc., the number of such structures to be
in the entire arca and accordingly the financial provisions were
of rates is preseated in Table 1.12 and micro watershed-wise
are shown in Table |13,

! 1320 No. wire crate spurs, 1320 No. vegetative boulder
M check dams, 6920 No. brush wood check dams, 120 ha bench

staggered terracing and 18.00 km. caich water drains are
at 4 cost of Rs. 1000319 lacs.

12 Cost Aunalysis For Engineering Structures

:. Quantity | Usit | Rate | Amoust
I. mu&a—mw&:mm =i
w -‘Mn i Toundstin with $0% softrock and S0% E | 379 Can | #1356 30585
SmalSa05%0
Tm«mqmqumﬂ Cum | 10906 | 185739
outer face stone and 100 m lead.
-Sep Sx15x)28 938
H-Siep  Tx10xD7Y =525
Wing Wally lxllﬂkzlb =240
1703
© | Carriage of boulder by head lond beyond inial 100 m | 1703 | Cum | 28515 | 485,
fead up 10 | km by @Rs 28515 x 0.8 x 128
Toml | 701924 |
Add 3% Contingencies b
Grand Total s, | 7229.20
Say Rs. | 723000
2 | Wie Ceate Check Dam
) 9N

mhu-hrubmuwmzu 12 Cum | 5156
B-6x2x1

ib)




(€) | Filling of boulder and hand packing in wire crates.
Foundation 6,00 x 2.00 x 1,00 = 1200 m"
I-Sep 60 |x19 x19=1140m'
H-Sep 60 18 x 05 fodm'
2Mw 3204 m | 613 1964 37
(@ | Coblection uf 3204 F430 | 238698
{e) | Camiage of bouldel average lead | km by ponies 2 W | 28508 | 913621
0| Costol Gl wite 225 Qi | 00 | 11250.00
(@) | Carriage of .1 wite fo an average lead of S Am, by | 228 QL | @& | v Sk
ponies 1
TotalRs. | 2610066
Mﬂ-%m T*307
Grand Total Ry, | 26914.58
Say Re. | 2692000
3 Vegetative spur with loose boolder
. Excavation foundation 3x2x1 10 o' 5156 W
b Cuming asnd prepantion of wvegetative post | 44 No 550 24000
1741744+5)
ﬁwdwmnmmmuz a No. LEL 41140
. Digging of holed for vegeutive pos ] No. A m.’d'J
« Fixing of vegetative post # o, 285 12080
I Cutting preparstion of vegetative beacing 6 No. "E u&
& Fixing of bracieg with post (Sx4x2) + (2xdx2) ] Y 6.00 13600
W St paching ihside spur 230 Cum | 6131 199298 |
Iostep 1x8x2x] = 10.00 + [l-step 1 3 S x 1.5 x 3= 2280
~3250m' .
i, Collection 7 stome 3250 Cum | 74.50 24135
j- Carvinge of uverage lead | km by ponies 0230 | Cum | 28505 | 926038
Total Ry, | 1547249
Add 3% contingencies | 46417
Grand Total Rs. | 15936.66
67
—— — o —
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Bench termacing / hn excavation 12 | Cum 81.56
Contow staggered bes / ha excavation 100 | Cum 81.5%6
Caech water drain / RM
Average dimension ~ 1, x 0.5m. x 0.5m,
:nducl.h_o.n)Els 084 |Cum [ mse 6851
Labour charges for dry ghame tasonry 050 |[Cum | 10038 71469
Total Rx. | 14030 |
Grand Total Ra. | 140.00
& Custing of conversiont of vegetative posts 0 [No. | 55036 pa 027
b. Carviage of posts to 5 k. distance 40 Rs. | 40 | No, 115928 per® | 46370
207,95 per hundred perkm.
©. Digging of holes for yegetative poss W INe, [ IS 154,18
W Firing of vepeiative posts W [ Ne | Mivdper 11828
 Fixing of vegetative spurs double row o M 2481 90240 |
1 Filling of gaps Tows of brush wood with the | 1job | 1.8, | 21000 21000
bundies of bushes mnd tied with rope of eulaliopsis
binnats grass
Totsl s, | 215888
Say Rs. | 2160.00




‘Table 1.13 Cost Estimate for Engincering ¥

Cont & Hs Cow @ W

Mo, 19940 N Ne TIIWN.
) Tei0 16s 119
290 FIETT) Tos (LX)
T4 3L 300 3138

- Ta4i0 | eesal | 0e0 | 72308 |

5% - [’ 150 10843
3 7) s 1% T30
Y] [ TTH ) o
[T “ 7013 ot - & (013
a “ 701 E] 12652
b1} 3 1988 © 1M

2 57} 3985 W i
30 3 s % EXTE)
3 3 13,708 130 08
1320 1320 | 200408 | 3480 | 2%00%
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110 Treatment of Private Land

m

The silt contribu of private land holding is very significant. The
agriculture land, ¥ not developed properly and coupled with faulty
agricultural p like interrupting the natural drainage, contributes heavy
soil erosion as
forest/open forest. ore, better land management shall help in reducing

“soll cover and increased soil moisture content.

it is proposed to provide treatment (o private holdings for development of
and private pasture development. Some parts of the

cost of works : under this head work out to Rs. 569.838 lakh and is
shown in Table 1.1
Table 1.14: Cost of private land treatment
SNo | Particular Quantity | Unit | Rate Amount (Rs .
Lacs)
m W 720 ha | 25000 180.00
=) Privite 00 ha | 25000 150,00
Sub T 2077
®) =
DRSM ns No. | 7920 .10
Bench T 00 ha 14030 126270
Contour 300 ha 8156 24,468
Ti
Sub Total FOrT)
Grand T . 569838
COST OF OTHER NENTS OF CAT PLAN
Apart from the Fo works and the drainage line treatment in the

catchment area thete are other aspects of the CAT plan to be addressed and
their cost included in the overall plan. The eco-restoration works, livelihood
support  works, mobilization, documentation and  publication,
monitoring and ev are some of the integral ingredients which have to
be considered and included while formulating the CAT plans as per
suggestions made from time to time by the MOEF and the Forest Department
of Himachal Pradesh.
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1111 Implementation of

house, at Rs. five lacs each has
of mule path / bridle path, foot paths in
i of Rs. 50 lacs has also been

stay of inspecting
Renuka has

Infrastructure Cost

repair and
also been provided.

been made for purchase of office
and 8 cars with O & M charges for 6 years. Besides
officers at site, provision for
construction of 6 ‘wmmmnmmm
been made at Rs. twenty lacs each. In

upgradation of ten number rest
For improvement / repair
the catchment area a slump sum
earmarked. The cost estimate is

presented in Table-1.15.
Table 1.15: Cost Estimate for Support Infrastructure
[S.No | Particular Unit Amount
(A)_| Office Equiy ;
1| Parchase of TPC Complete | 80 No 050 | 3000
yith accessories and Laser printer 36
for range 24 for division
wd
2 of Machine 12 No 200 200
3 12 No 015 1.80
[ Purchase 0 vehickes 17 No, | 700 119.00
E O& M Charges for vehicles @ R 06 [ 17x6 | No. | 06/yess 6120
o No. 20,00 120.00
10 No. 500 S0.00
LS 0.
456.00
fuel wood exerted

who are in the ares fallin
2C6CH(2), ) and 2C6CH4).
project affected

ing, under micro watersheds 2C6CA(1),

shall be given to

mmummmmmenm

n




people of other watersheds on the similar basis. For repair of devices
trainire should be imported to ITT certificate holders who will also be
provided with seed money. The cost debitable on this count is shown in

Table-1.16,
1113 Training and on Programme
There is a 1o keep local people in center stage in programme

implementation s that they can play an active role in the implementation of
the CAT plan by associating with the development work in their areas and
carry the work fn a scientific manner. For this purpose people have to be
trained in of different measures especially for agriculture lands under
the CAT with thrust (o the local technique making use of indigenous
material wﬂndddmﬁmlbmb‘ymmdﬂmm
work needs to be explained properly so that desired results are achieved, For
this purpose training programme has to be carried out at each of micro-
watersheds for which a provision @ 1.5% of the cost of
engineering and work is being made to the tune of Rs. 67.00 lacs,

1"rbleu& Cost of Fuel Wood Saving Devices

< Sl rfmam Quantity | Unit | Rate | Amount
e o
1. [LPG gas with 1| 4000 No 3000 1
cylinder for BPL families
2 LPG gas M with 1 4000 No 1500 60.00
<y for APL families
3| Solar 4000 No | 1800 7200 |
4 Pressure 4000 No 800 3200
5. | Training andl seed movey LS No 16.00
0000 |
1114 Provision for F of Micro Plans

Based on the graund truth reality in each of the Village Forest Development
Committee or Society falling under the different sub-watersheds,
comprehensive plan for execution of the work has to be prepared as per
norms. For this purpose a provision at 2% of the cost of biological and
engineering , amounting to Rs. 90.00 lacs is being made.

1115 Provision for h\Lo Documentation

Emphasis be laid on the visual publicity of the work proposed under
the plan and carried out on annual basis so transparency is
maintained and the proper documentation of the work also carried out for
future reference mﬂneﬂkwydﬂnwmkhdngmdﬂum
this count a prov @ 1% of the cost of biological and engineering measures

n
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alia include  implementation report, progress reports, photography,
videography efc. Publication for public awareness would be made and

panchayat and Village Forest Development

LIL6 Gender Support

By far the women folk ire more industrious than man in the hills, There is a

related to NTFP cultivation, animal husbandry, gardening and farm works
etc. shall be imparted for which a provision @ 1% of the cost of biological and
engineering ummnrwmg to Rs, 45.00 lacs.

LIL7 Funds for Educational Activities related to Medicinal Plant Sector

Inkaph;wilh&cpnlrﬂmundupanlblo‘Hhmdanudathuy
mmwmhw,m..pwmanmmmum;

earmarked for various conservation and educational activities related 1o
medicinal plant sector,

L1138 Monitoring of Silt

mmsdemt;ﬁmduCATPhnmh&umdbyﬂnm
in vegetal cover over | slopesmdt!nmlmiplmmpy.
Vuknuengineeda‘adbhkwalmhnebemdmednhmﬂn
degaduimdpo&nﬁdmsolmmlovuymmnﬂmby

mereasing the soil capacity and thus reducing the sediment flow in
the flowing water, ore.lorm:dhgnllmdﬁndahunguln
mdmmmm/mmmmumwh.dn
pmﬂmlmmm%m:ummwmunmdhhrgudd&
sbumﬂuﬂlhobemﬂlomLmeblan;Maprwﬁm.hmm
lacs per site for B sites Rs. 160 lacs is being made.
1119 Development of Eco-To

The trekking routes camping facilities can help to boost eco-tourism in
the area. Concept of * ads” can be promoted. Such host families who
are enterprising and reasonable traditional accommodation in the




and lodging of eco-tourists. Thus poor families can get wage earning by
porter or other small works, Eco-tourism societies can be formulated under
the overall control of the special purpose vehicle (SPY) for anchoring the eco-
tourism activities. There is a lot of scope for eco-tourists for beholding the
nature in its wild virgin and pristine glory and catching the ev

enthralling moments in their mind while enjoying and learning the nature. In
keeping with the Revised Policy on Development of Eco-tourism in Himachal
Pradesh, 2005, and guideline issued by the Forest Deptt, H.P., vide letter No,
Ft-45-124/94 (FCA), one percent of the CAT plan should be earmarked for
eco-tousism purposes, However, a provision of Rs 75,00 lacs Is being made on

this count as it seems to be meaningful and purpaseful for establishing a
certain asset.

1L1L10Provision for Floristic Surrey

Though adequate provision of Rs 20 lacs & 15 lacs have already been
provided in environment monitoring plan  for |

13
constructional stage, yet a provision of Rs 11.0 lacs is being made for carrying
out floristic survey of the area after complete of implementation CAT plan ie.
immediately after the fifth year of maintenance.

L11L11Eco- Force

The concept of Eco-Task Force (ETF) scheme was by the Ministry of
Defence in 1980 with a view to involve ex-service in afforestation and
eco-development schomes in for flung and difficult places to under take
restoration of degraded eco-systems through afforestation; soil conservation

and  water resource management  techniques. the scheme the
establishment and operational expenditure on Task Force or Eco-
Battalion raised by the Ministry of Defence is by Ministry while
the input such as sapling, fencing etc. as also the and managerial *
gnﬂamkmﬂdbyﬂanMDTWu

The state of Himachal Pradesh has also raised Infantry Battalion TA
(Ecological) in March 2006 with sole purpose of of employment
opportunities for ex-servicemen of the state afforestation and soil

conservation work. The Eco- Battalion is engaged in Satluj basin in the task of
rim plantation in Tatapani area of Karsog Forest Division. There are a number
of an-going and proposed HEP in Satluj basin whose CAT plan are either
being implemented or being formulated. In the light of the fact that the state
has already mooted a proposal for raising two more’ Eco-Battalions one each
lorkavimulseuutwﬂmmhlmmhbpooledbw
meexismandthMOlibomburM Therefore,
with a view to pool in resources to support ETF, nptovldonalsxclmnol

| 7
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biological and ﬁngmmnmﬁgwlhns.whahbdn;
made on this in the CAT Plan,

1.11.12Provision for Monitoring and Evaluation

In keeping with guide lines for preparing and implementation of CAT
mmwmhmtwummwuvmmnw
m/umnmmmmmemmmoss

has to be on this count. Therefore, a provision if Rs 225.00 lac is
being made on this L.
1.11.13Provision for ing Environmental Services

In Keeping with gﬂdcﬂmmdmmhmnWOIMof
the cost of works under CAT shall have to be earmarked on this count.
Therefore a prov of Rs 450 lacs is being made under this sub-head. The
scheme has been ived as drinking water supply scheme. Thus the
concerted efforts shall be required for mainly water environment. The most of
villages near the oir and also near other major streams forming parts of
catchment have no sewage treatment plants, which shall have to be provided
from this head. Besides this due to ownership limitation of private land near
reservoir the activities leading to erosion of soil can not be controlled easily
albeit the problem be addressed through by adopting incentive schemes.
Besides this the people shall be motivated to desist from tree felling, excessive
grazing and digging and setting fire in private land besides forest.

|
112  INSTITUTIONAL MECHANISM
1.12.1 Role of Project

The forest would implement the Catchment Area Treatment plan.
The joint inspecti group would be formalized which would include officers
from State Forest t and Officials from the Environment Group at

HPPCL. The management will have liaison with the forest officials as far as
the financial ddbunemu is concerned. The soil conservation and

1122 CAT lmpmu[hun

Environmental or Manager (Environment) of project proponent would
coordinate with department for the implementation of the proposed
Plan. The Env officer would evaluate/monitor financial aspects at
Site Office. The of financial disbursement every quarter in a year
need to be taken care of, The implementing agency shall have to submit
completion certificate in the light of guidelines fixed by CAMPA. The

75




implementation of CAT Plan should have enough and should be
subject to changes as per requirements and periodic gains. gains. A monitoring
committee as per the MOEF guidelines such as Renuka CAT plan Society with
its headquarter at Shimla should be instituted for the project
mmwmmam

g

L1123 Project Monitoring and Reporting Procedures

113

Meetings would be held every three months to ' rgh&pmblmh
plan implementation. A Joint committee would be formed with the

Environmental Cell of Himachal Pradesh Power Lid (HPPCL)
and State Forest team members to ensure

and monitoring of the CAT works and reviews the time
time. Quarterly npommd would
submitted to HPPCL, for evaluation and disbursement of In addition,
mmmmumwm campaigns.
Vbudu\dprﬂnndhmdbbenndbmhukén benefit by
direct and indirect beneficiaries. Such efforts conflicts which ¢
otherwise are potential sources for project gestation. %
SUMMARY OF COST OF WORKS

The cost of NMWM&CATMB in Table
1.17. Year-wise Tentative Bresk-up of Engineering Measures

and other components under CAT plan is shown in I::'

= ' 11%1.17:&9& of CAT
] 1
I , |t
1 Treatment Works Undes free draining catchment ;
@) | Biokogital Measures [P | |
b) | Engineering Messures. 1000368 [“
2 Treatment Works under private land I 4] 4
o) | Bcogea ewe T |
5 £} ‘1“% b |
SeTeeme| z [
B , L i
3 ' Infrastructure Cost [']
4| ol wiod saviggdevices. l (L
5 qu. Programme 1 l 67.00 :‘
6 w H | m ‘
7 Mﬁh | 4500 ;
$ |Odwpeppnt | RN ':
‘ |
i !
| LHEEE e
| FIZ 16T
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