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PREAMBLE

Dhamwari Power Company Private Limited (DPC), New Delhi, process 1o
construct 2 x 35 MW “Run-of-the-River" Dhamwan Sunda Hydro Electric Project
(OSHEP) on River Pabbar in Tehsil Chirgaon, District Shimia, Himachal Pradesh.

As per Pabbar Valley Master Plan there are five major Hydro Electric Projects
(HEPs) (above 10 MW) on River Pabbar each of these HEPs will have effective
sub<atchment area from its bamage fo the barrage of immediate upstream
Project.  Accordingly, Dhamwari Sunda will have effective sub-catchment area of
56.48 sq km for treatment. However, the overall catchment area of the Project at
Diversion Structure is 212 48 sq km. Out of this, 156 sq km will be the effecive
sub-catchment treatment area of upstream Tangnu Romai — | HEP.

CAT Pian estimated cost of Rs. 300.15 lacs including contigency has been
provisioned, to be implemented over a period of ten (10) years commencing with
financial year 2010 — 11. The CAT Plan will be implemented through State
Forest Depantment. As per the Govemment of Himachal Pradesh, the
involvement of the local inhabitants in the implementation of CAT Plan will
ensured.  This would provide them employment and generale awareness
towards their environment.

The overall objective of the CAT Plan is reduction of soill erosion cum its
conservations mitigation of sedimentation, land siide, afforestation, pasture
developmen, re-storation of degraded area and re-generation, plantation
(Timber, NTFP, Fodders etc ), Alpine pasture development, conservation and re-
generation of revefine tree SPP elc. though suitable Engineering Measures and
Bio-logicial Measures so as to reduce Biotic pressure on Forest and thus help
improving the overall eco-system in the area.

Dhanmewri Sunda Hydrovtectric Project (2 x 35 MW) Catchment Aren Treatment Plan
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EXECUTIVE SUMMARY

1.0 INTRODUCTION

The total Hydro power potential of the five River Basins of Satluj, Beas, Ravi,
Chenab & Yamuna, n Himachal Pradesh is of the order of 20,070 MW, out of
which major part remains unexploted. Yamuna Basin in Himachal Pradesh has a
Hydro power potential of 622 52 MW.

As per Master Plan prepared by Himachal Pradesh State Electricity Board in
collaboration with M/s Swed Power, Sweden, Pabbar Valley has a Hydro power
potential of 402 MW comprising 44 MW Tangnu Romai HEP-1, 8 MW Tangnu
Romai HEP4I, 70 MW Dhamwari Sunda HEP, 3 MW Gumma HEP, 46 MW
Chirgaon Majhgaon HEP, 24 MW Paudi Tal Lassa HEP, 17 MW Andhara HEP,
111 MW Sawra Kuddu HEP and 81 MW Tuni HEP. Out of this, 2 x 35 MW
Dhamwari Sunda HEP has been aliotted M/s Dhamwari Power Company Private
Limited The Project i located in the middie reach of River Pabbar, a tributary of
River Tons, which itsa¥f is a tributary of River Yamuna It is & “Run-of-the-River”
scheme in Chirgaon Tehsil, Shimia district, Himachal Pradesh.

20 PROJECT DESCRIPTION

21 Location and Approach

The Project is located in Chirgaon Tehsil, Shimla Distnct, HP. and is 165 km
from Shimia and is approachable by Nationai Highway NH-22 up to Theog and
by Theog - Rohru State Highway followed by fair weather motorable HP PWD
road up to Romai, The area is located in Great Himalayan ranges and lies
between Longitude 301508 N to 31°-15'-42" N and Latitude 77°-57-10 E 10
77°-50'-20" E and is covered in the Survey of india Toposheet Nos. 53E/15,
S3E/16, 53 I/3 & 53 I/14. The nearest Radl Head on Narrow gauge is Shimia and
Broad gauge is Kalka. The nearest Airport is Shimia.

[Wvasmwari Sunda Hydroclectric Project (2 x 15 MW) Catchment Area Treatment Man
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22  Project Features

The summary of the main features of the Project are a5 folows.

221  Catchment Area

cm“umsmsunmzﬁu km with a flood flow
(SPF) of 1300 m*/sec.

2.2.2 Diversion Structure
rmmmm.mmmumm
mamwmmmmmmmmmw
River bed leve! at EI 2160 m, maazmmmmuams&sm The
ﬂmm*unamewmmmm
maawm.uhmmmwmwwmmm
ummummw.

223 Diversion Tunnel and Coffer Dams
MMMMWM.WMTM. 37m
mxzaommmimmwvoonmmmmm
at the Diversion Structure.

2.2.4 Feeder Tunnel
D-shaped Feeder Tunnel, 3.oma.xm.esmwmmmmm
mmbmmmnmnummamu-w
flow rate of 19.83 m¥sec. mmnm.:muamn.«mmum
i El. 2167274 m

2.25 De-silting Basin

Surface De-siting basin, 120 x 17.5 x 25.1 m (length x width x depth) with
Wm&mwmmmbmmm
2020mm. The outlet dameter is 700 mm.

MMMMR:”M Catchmens Area Treatment Plan
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2.26 Head Race Tunnel

The water from De-silting basin will be conveyed through D-shaped 3 m dia. x
10.14 km long Head Race Tunnel on right bank of River Pabbar for a discharge
capacity 19.83 m”s. (ts invert level at intake is EL 2164 m and at surge shaft is
2147 m. Four No. of Adits have been proposed 10 expedite the construction work
of Head Race Tunnel.

2.2.7 Surge Shaft

An open to air restricled orifice, concrete ined surge shaft of intemal 87 m
diameter x 61 m height with an orifice of 1.5 m diameter has been provided at the
end of Head Race Tunnel to accommodate the surge effect during the operation
of generating units. The surge shafl has been designed for maximum upsurge
level at EL 2197 50 m and minimum down surge level at E1 215340 m.

2.2.8 Pressure Shaft (Penstock)

Water from surge shaft will be conveyed to Power House by an underground
circutar steel lined. 2.10 m diameter x 451.6 m long horizontal and 492 18 m long
inclined pressure shaft. Thereafter, it will bifurcate nto two branches with 14 m
diameter x 30.2 m and 24 3 m length, each branch to feed the two Pelton Whee!
Turbines, 35 MW capacity each, installed vertically in the Power House.

2.29 Power House

Dhamwar Sunda Hydro Electric has proposed mstaliation of 2 x 35 MW Peiton
Wheel Turbines in a surface Power House located on the right bank of River
Pabbar. The center line of the vertically installed turbines will be at EI 1752 m.

2.2.10 Tall Race Channel

Water from each turbine unit will be discharges back to River Pabbar through a
combined open 4 m wide x 233 m long Tall Race Channel. EL of the confluence
point is at EI. 1748 m and the HFL is at EL 1751 m.

Dhamowuri Sumda Hydrocleceric Project (2 x 15 MW) Catchment Area Treatment Plax
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2211 220 KV Switch Yard

mmnuwm.mmmmm.mtwmx
75 m on its downstream. Both step up power transformers (11 KV / 220 KV) and
step down transformers (11 KV | 440 / 220 Volts) will be installed in the switch

yard.

2.212 Design Head
memmmummmummwumm

2.2.13 Diumal Storage
mmmmwm-mmaomaucuu
minimum 3% hrs. of peaking power.

2.2.14 Energy
mmwmﬂA.muuwmmm-mw
year 2000-01. mmwmawcw%umn 12 years from the
cmmwwua(ooo)nwummw)
mwmmgmmnmm.mmmumso
MUNMMMLMFWOIM.&%.

HPPMTMMWLWMT&)WIU-W-
Wamw.mmwmwmummmmem
p«qmnpmva-ywumunwrmnmusm.euw
rmmmm.nuwmmmp.suwomm.n
WWWHEP.”MWMTdMHEP. 17 MW Andhara
HEP. 111 MW Sawra Kuddu HEP and 81 MW Tuni HEP. HPPTCL will establish
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State Gnd at Nalagarh. The voltage will be stepped up to 400 kV at Nalagarh
and interconnected to Gad Power Corporation Lid. Sub-station Reera Majra. In
this connection, letter dated April 16, 2009 has been issued by Special Secretary,
(MPP & Power), Govemment of HP.

2216 Project Cost

The Project is estimated fo cost Rs. 537,33 crore as on January 2010 price level.
This includes Rs. 281.30 crore civil and hydro mechanical works, Rs. 11580
crore for electro-mechanical works, Rs. 81.86 crore for IDC and financing costs,
Rs. 40 44 crore s escalation during construction period and Rs. 7 94 crore for
Local Area Development Charges (LADC). Lavelised tariff for 90% dependable
year energy for 40 years operation at 9.78% discounted rate works out to Rs.
4 .15 par units without considering COM benefit.

2.2.17 Construction Schedule
The Project is programmed 1o be completed in a perod 42 months from the day
of the commencement of work.

3.0 PHYSIOGRAPHY

Catchment area of the Project falls in the Dhauladhar (North), Gobri, Khashar
Dhar originating from the North-Eastern comer of Dhauladhar & Sundru Bhali
Dhar ranges in the Himalayas. Of these three mountains ranges, Dhauladhar has
comparative higher alttudes. The average elevation is generally around 4840 m
and the highest elevations being 5145 m.  The lowest altitude of 2160 m is
around the Diversion Structure ste about 5 km upstream of Dhamwan village.
The valley is wider in upper portion and namows to the minimum around the
Diversion Structure ste.  The width of the valley in upper part is around 15 - 18
km whereas at Diversion Structure site is about 4 km.  Slopes along the River
banks are steep. However, the stretch in between the higher reaches and from
level lithe higher than river bank has moderate slopes. This part is thickly

Dhamvwari Sumida Hydroclectric Praject (2 x 35 MW) Catchment Arew Trenowent Plan
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populated and hostly about 21 villages. However, these villagers do not depend
upon River Pabbar lo meet ther domestic water and water needed for
agricufture, animals etc  The requirement is met from nearby tributaries,
streams, khads, nalahs etc

40 GEOLOGY

In the uppermost reaches of the Pabbar River, around Tangnu, the bedrock
consists manly of gametiferous gneiss and mica sciust with some micaceous
quartzite. Somewhat downstream, around the villages of Ambot and Romai,
massive quartzite with bands and Intercalations of Schist dominate. Again around
Dhamwari and Tikkri villages, gneiss and mica schist occur. At Sandhasu and
Chirgeon villages. thinly-bedded quartzite and mica schist predominate.

4.1 Geology of Project Components

4.1.1 Diversion Strutture is in gorge bounded by rocky abutments on its etther
banks. The right abutment has steep slope with grey close quartzite exposed on
both banks.

4.1.2 Head Race Tunnel will be excavated in formation D and E of the Pre-
Cambrian Jutogh group. Both the formation contains rocks lke massive

413 Surge shaft will be excavated in bed load comprising inter bedded
quartzite and mica schist.

4.1.4 Penstock bed rock consists of altemative beds of gquartzite and mica
schist

4.1.5 Power House is situated on river terrace with its right side touching debris
siope. The deposits consist of stoney gravel and has a good stability.

Dhanesri Sunida Hydmelectric Project (1 x 15 MW) Carchment Arew Treaonent Plan
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5.0 SEISMICITY

The Project area hes in a seismically active region where moderate to great
earthquakes have occurred around the area in the past. The Diversion Structure
lies in Seismic Zone - IV according to the Seismic Zoning Map of India as
ncorporated in Indian Standard Criteria for Earthquake Resistant Design
Structures {IS:1893 (Parn 1) — 2002},

Study of the records reveals that comparatively few earthquakes have occurred
in the immediate vicinity of the Project Area, Based on the study regarding the
seismotectonsc, regional geology, local geology and earthquake occurrence
around the Project area, Indian Institute of Technology (IIT), Roorkee has
recommended estimated Peak Ground Acceleration (PGA) as 0.36 g (Horizontal)
and 0.18 g (Vertical). These recommendations will be used during the designing
of Project components so as to make them earthquake resistant

60 METEOROLOGY

6.1, Meteorology

The climate of the region is temperate and has four seasons. The ares
expenences severe winter from December to March, summer from April to June,
monsoon from July to September and autumn during October & November.

6.2 Temperature & Humidity

The daily maximum temperature in the EIA Project study area was observed 10
vary from 6°C to 12°C in winter season, 28°C to 33°C in pre-monsoon season
and 19°C to 25°C in monsoon season. The daily minimum temperatures ranged
from -1.2°C to 25°C duning winter reason, 9°C to 12°C during pre-monsoon
season and 6°C to 8°C during monsoon season. The relative humidity ranged
between 26% and 39% during winter, 32% and 48% during pre-monsoon season
and 55% and 80% during monsoorn season.

Dearmwari Sunda Hydrocleceric Project (2 x 15 MW) Catchment Aren Treatmeny Plan
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63 Rainfall

mwmmmnmudnmdtsm mm, Highest
mummmmwwum

7.0 CATCHMENT AREA AND LAND USE PATTERN

mmmuuupmummmnn.wnmn
p«mmuumsammwoscmmwa
mmmmum.mdlmxh

land use is summarized in Table ES — 1.
TABLE: ES -1
LAND USE DETAILS OF CATCHMENT AREA
S. No. Type of Land Use ‘“';; of Total
Area

@ [Cutivation (Cropland) 480 226
| b) | Orchards | 42 020

Moderately Thick Forests & Moderately
9 Thick Forests and Grasslands ston i
d) | Grazing Land with Trees 1235 581
€ | Grazing land without Trees 223 1.05
f) | Thaches 300 141
9) | Ghasnis (Grassiands) 40 192
. N[ Gair Mumkin 129 061
) [Alpine Pastures 14854 G897
L—D Glaciers 28| 012
Total 21248 100,00

(mﬁnmmhmmmumm
mnm&wutuwmw

Dhamwari Sunda Hydroelectric Projec (2 x 35 MW) Catchment Aren Tecasment Plan
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7.1 Soll Quality

Soil samples were collected at 10 locations and analysed The soils in the ares
vanes from sandy loam to sandy clay loam. Soil test results show that pH of the
soil in mmuwmmnmmmmw
mmmumn.o.mmo.«.wmmm
mmmmmmwmmml
mmmmammmmwa.smm
mmmo,wmmmmmdmmm
medium to moderate fertiity.

7.2 Land Required for the Project
nmsmmwuwmmﬁwmmdm
anmumamm.
Quarry sites, contractor area, labour camps, workshops and stores. Out of the
WZS.WSW.MW!O&M‘.&!MHOMGOW
W(CWumFmtm)bummmuwm.b
18,1230 Ha. The details are summarzed in Table ES - 2.

R

TABLE: ES-2
DETAILS OF LAND REQUIRED FOR THE PROJECT
S, No. Description Area (Ha
Underground | Surface
a) T Owned Land -1 51785
b) %um Land (Classified as -1 132578
Uniisted Forest Land)
c) | Land falling underground works such as 48652 =
HRT, Feeder Tunnel, Diversion Tunnel,
Adits Access Tunnels, Surge Shaft Pen
Stock ete
Total 48852 | 184373
Grand Total 23,3025

Catchmont Ares Treatment Plan
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7.3 Forest Types

According to the classification given by Champion and Seth, the forests in the
Project catchment area fall under the following types

Type 12 CUDSI/lc - Moist - Deodar Forests (Cedrus Deodara)
Type 12 CUDSIld - Westem Mixed Confferous Forests (Spruce.

+ Type 12CUDSVle  Moist Temperate Deciduous Forests

o Type 12CUDSII . Low lever Blue Pine Forest (Pinus Waikichiana)

o Type12Cl . Birch Rhododendron Scrub Forests

8.0 OCCUPATIONAL STRUCTURE OF THE PROJECT AREA

8.1  Population

According to 2001 census there are 2294 households with a total population of
12158 persons in the Project area.  There are 953 females for every 1000 males,
The average family size ranges between 5 10 8 (L.e. 5.3) persons.  Similarly, the
population of the six effected villages is 3142 persons with 1675 males and 1467
females in 808 households with an average family size of 5 1o 6 (le 52)

persons.

8.2 Occupational Structure in the Project Area

The Project area has 6694 working poputation (55.06%) comprising 5066 main
workers (41.66%) and 1628 marginal workers (13.39). In addition, the Project
area has 5464 non-workers (44 84%). Similarly, the Project Impact area |e. six
villages has 1357 main workers (43 18%), 278 marginal workers (8 84%) and
1507 non-workers (47 96%).

The majority of population is cultivators and labourers working in the agricultural
fiekis. Besides, inhabitant work in Govemment offices, schools, tounsm
depariment, construction & repair of roads, petty business like roadside hotels,
repair shops, photography and other mercantie. Annual income of 50%

Dhasrervuri Sunda Hydroelectric Project (2 x 15 MW) Carchment Arew Treaonent Plan
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population range between Rs. 50,000/ 1o Rs. 1,00,000/- per annum and the
remaining 50% eam only less than Rs. 50,000/~ per annum.

8.3  Agriculture
mmmMMbcmmdw The major crops
mmmmmmm.mmw. Vegetables include

8.4  Minor Forest Produce

The iocal people coliect medicinal plants and other valuable produce of
mwmmwwwmmmmmam
cones, Guchhi (for whole Rohnu Forest division)

85 Livestock
eum.wmmmnmmmammm
in the Project area. Mwmmhm“m1mm.
1ozhanlm..43hm.3zaomwm.2soom.

8.6 Sources of Fuel Energy
Thommalpetnwmmmbmwmuﬁmd
fuellenergy mﬁmmmmmmmwa
wmummmmmmaumw
anmumifm’mumdhmm.m
wmmmpmumcuapmmmmmx
therefore stands at second place. om-smmm.umao-mu)m
smaller proportions.

Divarmvari Sunda Hydroclecwrsc Project (2 x 35 MW) Cotchment Aros Treatment Plan
1
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9.0 EFFECTIVE SUB-CATCHMENT

As per Ministry of Environment & Forest (MoEF), Government of India stipulation,
any Hydroelctric Project where capacity exceeds 10 MW would have its own
Catchment Area Plan.  As per Pabbar Valley Master Plant, there are five HEPs
viz Tangnu Romai - | HEP (44 MW), Dhamwari Sunda HEP (70 MW), Chirgaon-
Majhgaon (46 MW), Paudi Tal Lassa HEP (24 MW), and Sawra Kuddu HEP
(111 MW) on River Pabbar Each of these HEPs will have its effective sub-
catchment area covering the area from its bamage and the extending upto
barrage immediate upstream HEP. However, Tangnu Romal — | HEP would
obviously have its sub-catchment area extending upto the ridge from where
Pabbar River orginate.  Accordingly, the effective sub-catchment area of the five

HEPs is tabulated in Table CAT -ES:3.

TABLE CAT -ES3
Effective Sub-Catchment Area of Hydro Electric Project - Pabbar Valley

"Sr. No. Description of HEP Capacity Effective Sub-
(Mw) Catchment area
(sq.km.) 3R
a) | Tangnu Romai~ | a4 156.00
b) | Dhamwan Sunda 70 5648
c) | Chirgaon-Majhgaon 45
d) | Paudi Tal Lassa 24
e) | Sawra Kuddu i1 19730
TOTAL 40078

Sawra Kuddu effective sub-catchment area comprises 8570 sqkm between its
barrage to the barrage of immediate upstream Paudi Tal Lassa HEP and 131.60
sq km between Sawra Kuddu HEP barrage and its immediate downsiream area.

Dhasmwari Sunda Hydroclectric Project (2 x 35 MW)
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9.1  Treatable Catchment Area
Dhamwarni smmpmmmommﬁanm
will be its treatable catchment area.

10.0 mmmnmpmvmcammrm
mepohmumv*ymthMMnm
Mbmnmw%bmutommmmmmm

11.0 LAND USE IN THE PROJECT CATCHMENT AREA
mmmmumz«mmmmm
om.wmum.wummmlm
mamm,mwmmmmw
M)g&-mm.m;mw.m:otc.

120 SOIL IN THE CATCHMENT AREA

MWMaMdm.mmmhw.
WMMWWW Besides water, sod is another
w.mmwmmmhmmm. Most
ampmpmmbmuwwnmmmmmupm
mmmwum.

gneiss, schist, sandstone and phyfite, Thuppormwmmm
Moommmmnmmmumm
mMmmmemmbmmm brown colour and have a
mmaummmaumm. The soil profiles met within
hm(lmuwmwmm)nmmdwmmdur
denmmndm. mm-mmmwm
Mm-mmmbmmmm.

MMMMR:”M Catclmens Arew Trestment Plan
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Spruce and fir grow on a wide range of soll especially brown solls and podsols.
Kall and Deodar thive on brown soils. Large quantities of
decomposing vegetative material enrich the forest sois with a good deal of
humus. mm@muumummnmmm
area

a) Loam or clayer loam in Jakhi, Khashdhar area.

b) Sandy loan in Kuddu and Batar forest area.

©) Loamy clays with black color as in oak bearing areas.

d) Loamy soil with & cover of humus sulted for Fir and Spruce.
As n Larot, Guas Chhachpur area, on ridges precipitous slopes and
southem aspects, the tend to be shallow and dry. It is 8 common feature
around wvillages of frequent fires and excessive grazing.
Extracts of the on ‘Demarcation of Priority sub-watersheds’ in he
catchment of upper iYmeyAllndaSol“Lmdeum
Organization, Govemment of India (Report No, Agri830) indicating important
Wm*muwmmmmurm
wwuuuvammm
WVMWEMH\T“CATES:G.

| TABLECAT-ES:4
DETAILS OF SOILS OF UPPER YAMUNA CATCHMENT

8. No. ~Soll Type Percentage of Catchment
a) | Sandy - 20%
b) | Loamy | 15% |
c) | Coarse Loamy Sod 25%
d) | Sandy b Coarse Loamy Soi 3%
e) | Clay 5%
TOTAL 100%
Diawwwari Sunda Hydvoelecerbe Project (2 x 35 MW) o Cotchment Area Trewowent Plan
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13.0 SOIL EROSION

Lack of proper sol and water conservetion measures, coupled with
WWM&IM:MM.MMW
flow in Pabbar River through gullier and streams Grazing pressure n the
calchment area contributes soil degradation and severs run-off and soil erosion
At present, the load in the catchment area of the Dhamwar Sunda
Hydroelectric Project to the tune 35960 MT per year Calchment Area
Treatment cum? Engneerng Measures and Biological Measures will
weduce the sitation.

131 Sediment Load
MMMWtMWWGWIWdeu
Mandiay and Andhra Khad in the past, it was obversed that the percentaga.of
coarse aggregate is comparatively low whereas the fine particie straws a higher
perpentage. Dhamwan Sunda Hydro Electric Project has set up hydrological
station for measurement of sedimentation load. Analysis of sediment collected
mnwmﬁbnmnmammmm
msmwmomm.

14.0 PRIORITY OF TREATMENT

All India Soil & Land Used Survey (AIS&LUS) Agriculture report No. Agri 830,
Mary 1991 compiled by Department of Agriculture and co-operating Ministry of
W.walmmmmummm
various sub watersheds and has assigned priority of treatment for each sub
watershed. This authenticated Govemment document would serve &8s an
effective guide for implementation of the Catchment Area Treatment Plan

15.0 JOINT FOREST MANAGEMENT

As per state of Forest Report 1997, published by Forest Survey of India, country
has recorded forest area of 76.52 Million hectare and the actual forest cover is

|

WMMMQ:BM Catchmont Aren Trewtment Phen
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‘\
mwes.aauhnm.mmmwmammws
geographical area.

mubalmunqmdmmmhmmmmw
resources for meeting their Iivelyhood needs, The avaiiable forest biomass in the
MWdumumaomwmwuw&
mwmqwmuomuum.m
forests are under tremendous biotech pressure Besides, country's forests are
mtoﬁuvuygur. Such factors have iead o sever degradation and
depeletion of our forest resources. The trend of degradation can be reversed
mluﬂMmbmwmmma
local communities in its protection and further development Joint Forestry
um(ﬁu)fubmmmmnbdbmmw
qum;

151 msmmnmw T
mumwmmmWWW'w
Van Yoman — 1998" At present these are nearly 700 villages forest committies in
NS&&M“% mmmhmmmnw
instiutions such as| Gram Panchayats, Yuvak Mandals, Mahia Mandas
Schools, Ex-Service men's bodies, Vilage Forest Development Socieites
(VFDSs), Community Based Organisations (CBOs), NGOs etc. in sustainable
management of forest resources

The objectives include re-generation of degraded forest areas, conservation and
sustainable use of befter forest, creation and enhancement social, physical and
financial capital of ;“ paricipating communities for reducing poverties
addressing problem of rural un-employment, increasing productivity of forest

|

|
m-ms-amma:nm Catchment Area Treatmens Plan
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institutions to become mere pro-active n Sustanable Forest Management (SFM)
etc.

The forest officer and village forest protection committees will jointly prepare
micro-plan for SFM by taking into considerations, comsumption & lvelyhood
needs of the local communities, planning higher income, generating, produces,
productive potentials of the forest commensurate with their conservation bio-

152 Joint Forest Management in Dhamwari Sunda CAT Plan

VFDs will be formed for the implementation of Dhamwari Sunda CAT Plan. It
would encourage panicipation by active Mahila Mandals, Yuvak Mandais, NGOs,
besides concemed Gram Panchayat. Plantations of degraded forest land, NTFP
Plantaions, Bomboo and shrub plantations etc. will form the basis for involvement
of local committees n JFM.  Besides this, the major thrust of the Dhamwari
Sunda CAT Plan will be on Income Generation Activites (IGA) for better
livelihood of inhabitants without having to enter into the forest,

16.0 ONECTNE;OPGA'I’PI.M‘

Dhamwar Sunda Hydro Electic Project CAT Plan has been prepared n
accordance with Govemment of Himachal Pradesh (Forest Department
Notification No, FFE-B-F {(2)-72/2004-Pt-ll dated September 30, 2009, endevours
to improve the overall environmental conditions through treatment of degraded
forest land and sever soll erosion potential areas in the effective catchment area.
Varous Engineering and Biological Measures will be adopted to maintain eco-
system. reduce soil erosion and improve soll conservation measures, rehabilitate
degraded forest areas through afforestation, treatment of pasture land and
faciitate natural regeneration, demonstrate good practice in agrculture and
horticuliure land treatment. conserve forest based fuels, conserve & rehabitation

Dhwrmwnri Sunda Hydroolectric Project (2 x 35 MW) Carchment Arew TVewatwront Plan
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16.1 Engineenng Measures

Various Engineering Measures will include various types of check dams, stream
bank protection, contour staggered trenches, control of land slides, catch water
drains, retaining walls, stepping or temacing, bench temacing eftc. A sit
observatory as mentioned above will be established upstream of Dhamwar
Sunda Diversion Structure but downstream of Tangnu Romai barrage.

162 Biological Measures

Blological Measures such as restoration of degraded areas by plantation of
locally useful plant species (Timber, Fodder, Fuelwood, Medicinal Aromatic,
grasses shrubs, jagumes etc ), sultable nurseries would develop in the area to
faciltate treatment and raising of plantation in different pockets. Similarly, Alpine
pasture developments & conservation and regreneration of riverine SPP for
generation of fuel and fodder will be instituated  Biological Measurement will be
undertaken both in Govemment land and private land.

163 Fuel Conservation Measures

Since the sugpesed Biological Measures will take time 1o mature and reach
harvestng stage, ft is imperative that altlemate measures are also adopted to
reduce impact of fuel requirement on the forest. The alternate measures wouid
include construction of improved crematoria, LPG connections and (ssue of
pressure cooker to deserving famies, nstallation of water heater and room
heater etc. in the effective catchment area.

164 Forestry Research and Studies

Forestry research and studies for flora, fauna, ecological. socio-economic etc. in
the Projct area will be entrusted to ieading organisation like IHRI, Shimia, W1,
Dehradun, leading recognise universities elc.

Dihmrowari Sumdu Hydrooleotric Project (2 x 15 MW) Caschment Area Tremoment Plan
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165 Training of Forest Officials

Fmtmmwmwmwmmmm
MWUWNCATMMNMQ“W”-!O
augment their existing skills, none thew professional knowledge and capacity
building

166 Protection of Forests

Varlous measures such as controllied buming of forest debris / disposal of
slashes will be taken off in dry season in dried off Nalaha, path In accordance
with washing plan, rdes acts, forest departmental instructions etc. The Forest
Department will be equiped with necessary fire fighting kits. Such Naiaha and
path willl act as fire bumier. New firelines and felling of green trees will be
avoided in compliance with honourable Supreme Court Order vide CWP-202/85
dated December 12, 1996 and February 14, 2000

18.7 Eco-Tourism Development

Potential scenic beauty of the area will be developed for eco-tounism. Eco-
tourism, wildemess travel, adventure travel etc. Eco-tourism will be implemented
through various Eco-tounism societies, called Eco-Task Force,

168 Monitoring & Evaluation

Implementation of the CAT Plan will be effectively evaluated and monitored by
Pabbar Valley CAT Pian society. Pending constituion of such society, a
Monitoring Committee compnsing Conservator of Forest. Shimia (Chairman),
Assistant Conservator of Forest, Rohru, Divisional Forest Officer, Rohru
(Member Secretary). representative of Panchayati Raj institutions (i.e. Pradhans
of affected Gram Panchayat), Representative of DPC and other experts /
eminent personalities co-opted by Chaiman of Monitoring Committee.  The
Committee will meet alteast oncé a year 1o assess and evaluale effectiveness

D i Sumda Hydroclevtric Project (2 x 35 MW) Catchment Arew Trewowent Plan
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and progress of CAT Plan Implementation and insttute comective measures as
mmmmmwuwnmm
monitoring efforts of Monitoring Commitiee

17.0 PAYMENT FOR ENVIRONMENTAL SERVICES

Payment for Environmental Services (PES) is a new concept expected to
galvanise, stake holders, Govemment, local communities, local institutions. for
the forest plantation, local imgation, community based forest management SO as
tomwmoddmm.wmmmm
ensure effactive incentives to multiple stake holders. It will aiso encourage local
communities to modify land use practices, evolve, control and mitigate siltation,
grew and maintain varity of plantation specially medicinal plant, heip manage
local forest eco-system etc. Involment of local communities and instution will
mmmmmymnummmmmmmu
experience ganed will be pumed on from generation to genaration.

However, PES being a new concept, it is natural and necessary that a pilot
Project planned, m,wwmmmm
pettter results by considering scope and design of various models.

18.0 CAT PLAN COST ESTIMATE

Based on the prevailing schedule rates as per financial year 2005 - 06 as
applicable in Shimia Forest Circle, Forest Department, Himachal Pradesh an
estimated cost of[Rs. 300,15 lacsjhas been provisioned for the implementation of
CAT Pian in the effective Project Catchment area

19.0 ORGANISATION STRUCTURE AND IMPLEMENTATION STRATEGY

Execution of CAT Plan will be camied out through State Forest Department under
the overall administrative and financial control of the Conservator of Forest (CF),
Shimla. However, the actual implementation will be affected by Divisional Forest

Dhamnwari Sunda Hydroolectric Project (3 x 15 MW) Catchmont Area Tremtment Plan
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Officer (DFO), Rohau DFO will compile Annual Plan of Operation (APO)
recommended by CF, Shimia and approved by Prncipal Chief Conservator of
Forest (PCCF) Any subsequent modifications / altemations / additions /
deletions / 1o the approved APO shall be approved by PCCF.

like Civil. Administraion, Agriculture, Horticulture, Animal Husbandry, Art &
Culture, Social Welfare and Panchayati Raj participation of the local inhabitants
will be ensured so as to provide them employment and create awarness towards
the environment,

191 Placing of Implementation

CAT Plan will be implemented over a period of ten years commencing financial
year 2010 — 11 to financial year 2018 — 19. Afforestation, pasture development,
soi conservation activities will be implemented duning first five 1o six years and
maintained til the completion of plan period  Similarly, necessary infrastructure
and estabishment nursenes will be compieted during the first year of plan penod

192 CAT Plan Implementation Staff and Its Headquarter
Exisiting Staff of DFO, Rohru and Eco-Task Force will be nvoived in the
implementation of CAT Plan. Their headquarter will be established as per their

termitonal junsdiction.

193 Cost Escalation

CAT Plan Projections have been computed using prevailing wage rates as
indicated above. Escalation of wage rate and material cost would have
comresponding effect on the computed estimates. Such differential amount will
be met from the provisioned contigencies in the CAT Plan Cost Estimate.

Divarweari Sunda Hydroolectric Project (2 x 15 MW) Catchmont Arew Treatsment Plan
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1.0 GENERAL DESCRIPTION OF THE PROJECT AREA

1.1 INTRODUCTION
111 CATCHMENT AREA

Pabbar River Is a tributary of Tons River which is a major tributary of Yamuna
River nmuwwmdmmpummda
5100 m in Himachal Pradesh. The total catchment area of Pabbar River in
Himachal Pradesh is 1200 km® The Diversion Structure of the 70 MW Dhamwar
Sunda Hydro Electric Power Project is proposed near village Romal down stream
of Tall Race of 44 MW Tangnu Romai Hydro Electic Project The total
catchment of the Project above the Diversion Structure is 212.48 km®

The catchment area of 21248 km® is situated in Khashdhar Forest Range,
Chirgaon Tehsil. District Shimia, Himachal Pradesh. The location of the
catchment area is between longitude 31°-15'-00" N 10 31°-15-42" N and latitude
77°-57-10" E to 77°-59'20" E. The outline of the catchment area and delineation
of sub-watersheds above Romai Diversion Structure Site is shown in Fig 1.1.

Dhauladhar forming the Northem boundary of the calchment area separates it
ﬁp.uneommemm‘Onemw.ummw
Dodra Kawar Forest Range and on the Southem and Wastem side by the
remaining part of Khashdhar Forest of Rohru Forest Division.

Pmawmmmwmaummmwu
mmm.mmma.wwam.
uwmmmsmdmnweuwmby
Swedpower, Sweden in 1988-90, Pabbar River has a power potential of around
300 MW and had recommended establishing five Hydro Electric Projects on the
main Pabbar River in HP. The uppermost being Tangnu-Romai (44 MW)
WWWWOOM.WM(BM.PW
Lassa (24 MW) and Sawra-Kuddu (111 MW),

Dhanwari Surda Hydrvolectric Projoct (2 x 35 MW) Catchment Arva Trentment Plan
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Figure 1.1 de Pabbar River at the proposed diversion dam site

Divamowari Sunda Hydrocdectric Project (2 x 15 MW) Catchment Arew Treatment Plun
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112 EFFECTIVE SUB-CATCHMENT

mmmmdmanmsmmw
mmwuw.mmdmnmemmmm
MMWWTWM(CATM)-med
|mm.m.ummamhwmu
mmwmummummmmmp
m.unmhwmtpbmwmdm
WﬂﬂEP,MM“bMM Effective sub-
mdmwrﬁPa-.Tmmi(«WnHEPum
TmumﬁMMMwbhmmumm
originates Total effective catchment area of Tangnu Romai HEP is 156 km®
mmmmma«:mmmmm
the barrage site of lower most Project (ie Sawra-Kuddu (111 MW) HEP at
ma)hnpmmuwmmmmmm. This
sixth zone / sub-catchment area is 65.7 km®. The effective sub-catchment of
Dhamwari Sunda HEP accordingly, will be the area draining between the barrage
motmeirMuuMPmpa(lonmrlEP)Mbtm
Diversion Structure location of Dhamwar Sunda. The area of effective sub-
mmummnmzam’-wsmﬂsgu.gw

113 DOWN STREAM EFFECTIVE SUB-CATCHMENT

mwm;mmm.mmwum
Electric Project downstream of Dharmwari Sunda Hydro Electric Project
Diversion Structure as follows:

(a)  Chirgaon-Majhgaon (46 MW)
The Catchment area down stream of Dharmwarl Sunda Hydro Electric
nwmsmwummmnm
reservolr

(b) Paudital-Lassa (24 MW)
The catchment area down stream of Chirgaon-Majhgaon Barrage
Structure to its own Bamage

(c) Sawra-Kuddu (111 MW)
The catichment area down stream of Paudital-Lassa Barrage Structure
10 its own Barmrage. It is understood that this area of effective sub-
catchment for Sawra-Kuddu works out 10 19730 km”.

Dhamwari Sanda Hydrodevtric Project (2.2 35 MW) Cotchment Ares Trestment Plan
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114 TREATABLE CATCHMENT AREA

memdmsmwmemmuum
effective sub-catchment and measuring 56 48 km® as enunciated under sub-
section 1.1.2 above.

1.2 TRIBUTARIES OF PABBAR RIVER AND ITS GRADIENT

The gradient of the Pabbar River over the entire stretch ranges 15-40m/km, but
reaches values up to 200m/km in the upper most regions.  The river valley In
upper region Is very nammow and located between steep and high mountain
ranges while along the lower stretches i is wider. The Pabbar River is joined by
various Nallahs / Khads in the course from its origin to Dharmwan Sunda Hydro
Electric Project Diversion Structure near village Romai, Numerous tributanies
known locally as Khads / Nallahs join Pabbar River in its course in HP up to the
Diversion Structure of the Project These include Supin khad, Sundru khad,
Surkhi khad. all from the right bank of the Pabbar River. Incidentally upstream of
Surkhi khad, the catchment area is snow bound.

1.3 HYPSOMETRIC OF THE DHARMWARI SUNDA HYDRO ELECTRIC
PROJECT CATCHMENT

Table 1.1 shows the hypsometric details of the catchment at the proposed
Diversion Structure of Dharmwari Sunda Hydro Electric Project together with
hypsometric covers at figure 1.2 and figure 1.3 showing elevation range (m) vs,
cumulative catchment area (km’jand relative height (hVH) vs. relative area (a/A)
respectively.

Divarsmwniri Sunda Hydrodlectric Project (2 x 35 MW) Carchmens Area ['reatmens Plen
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The catchment area of the Pabbar River at the dam site lies between lattudes
31*150" N to 31°258" N and longitudes 77°57'10" E to 78°040° E The
caichment area of the Pabbar River at the location of the proposed Diversion
Structure site is 212.48 km’.  About B0% of this area lies above elevation 3200
meters and about 50% above EL 3800 meters. The permanent snowline
encompasses about 14% of the catchment area at the proposed Diversion
Structure site.

1.4 SLOPE CLASS ZONES IN THE CATCHMENT

The siope in the total Pabbar valey catchment area in Himachal Pradesh varies
greatly between gentle to extreme of gradients given in Table 1.2 and depicted
Figure 1.4

TABLE1.2

GRADIENTS OF CATCHMENT AREA

| S.No. Classification of Slopes | Percentage of Catchment
a) | Very gently 1o gently sioping 1-10%
b) Moderately steep to steep 15-33%
o) [Swsptovery sep 1533%
d) Very steep to very very steep >33%

1.6 LAND USE IN THE PROJECT CATCHMENT AREA

The land use classification and coverage in the Project catchment area, as per
the land use map (Source: Forast Department, Revenue Department, Survey of
India Topo-sheet and others) cultivation (Cropland), Orchards, moderately thick
forests, degraded or scrub land, evergreen / semi with and without grassiands,
grazing land without trees, thaches, ghasnis (grass lands) gair-mumkin, alpine
pastures, glaciers efc. are given in Table 1.3

Dbasovari Sunda Hydroclectric Project (2 x 35 MW) Carchment Area Trewsment Plan
10
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TABLE 1.3
mmummummm

S. No. Type of Land Use ‘p:; ""’,‘;':f""
1. | Cutivation (CroPland) 480 2
Orchards 020
Moderately Thick Forests & Moderately Thick
3 adbball. a750 17.65
4 | Grazing Land with Trees 1235 581
5 | Grazing land without Trees 223 106
6. Thaches 300 1.41
7. | Ghasnis (Grassiands) 407 162
8 | Gak Mumkin 128 0.61
8 | Alpine Pastures 14654 8897
0. [Gedee | [ T T 28| 812
Total 21248 100.00

1.6 SOIL IN THE CATCHMENT

umwm-mam.mmmnw.
wmmmmwm Besides water, soil is another
w.mmwwnmhnmm Most
d“m“bmmmmmumolm

mewﬂl”m Catchment Area Treamment Man
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Spruce and fir grow on a wide range of sod especially brown soils and podsols.
Kal and Deodar generally thrive on brown soils. Large quantities of
dacomposing vegetative material enrich the forest sois with a good deal of
humus. The following textures of soil generally of good depth are met within the
area.

a) Loam or clayer loam in Jakhi, Khashdhar area

b) Sandy loan in Kuddu and Batar forest area.

c) Loamy clays with black color as in oak beanng areas.

d) Loamy soil with @ cover of humus suited for Fir and Spruce.

As in Larot, Guas and Chhachpur area, on ridges precipitous siopes and
southern aspects, the soils tend 1o be shallow and dry. It is a common feature
Mvmmummmmmm

Extracts of the Report on ‘Demarcation of Prionty sub-watersheds' in he
caichment of upper Yamuna river by All India Soil and Land use Survey

Pabbar Valley catchment is shown in Table 14
TABLE 1.4

DETAILS OF SOILS OF UPPER YAMUNA CATCHMENT

S. No. Soil Type Percentage of
Catchment

a) ‘Sandy 20%
b) Loamy 15% |

c) Coarse Loamy Soll 25%
d) Sandy to Coarse Loamy Soil 35%

e Clay 5%

TOTAL 100%

Divarweari Sunda Hydroclectric Project (1 x 35 MW) & Catchment Areu Treatment Plan
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2.0 PROBLEM ANALYSIS AND OBJECTIVES

21 SOIL EROSION

Lack of proper soil and water conservation measures coupled with
anthropogenic activities in the catchment leads to Increase in silt flow in the
Pabbar River The increased run off from the denuded mountain siopes and
others finds its way into the river through @ network of gullies and streams
carrying sediments with its flow. The most important sources of this sediment
flow immediately entering into the rivers are gully and stream back erosion,
Another important factor that adds to sediment load and which contributes to
soll degradation is the grazing pressure. A large number of animals graze the
pastures, due to this pressure - the productivity of the pasture is also
decining further. The lack of proper vegetal cover is a factor to cause
degradation and thereby results in severe run-offfsoil erosion and
subsequently prematura siltation of the reservoir. The path / road construction
mmmwmmmummmwu
huge debris in the beds of river and call for sultable control measures.

Thus, the soil erosion in the catchment would reduce the productivity of land,
effect adversely the local water supplies, cause aridity in the climate and
increase the frequency of land slides / siips beside contributing to sediment
load to the reservoir. Instead of undertaking expensive and difficult de-silting
operations treatment in the catchment of the River will reduce the silt inflow
and require lesser efforts and expenditure.

Al present the sediment output of the catchment above tha Diversion
Structure of Dhamwari Sunda Hydro Electric Project is to the tune of about
35960 tonnes/year as per details given in the succeeding paragraphs under
sub-section 7.8. The conditions obtaining in the calchment leading to the
generation of silt are not static.  The catchment is a dynamic entity bustiing
with human and non-human activities. As such the silt generation is greatly
Influenced by the scale of these activities.

22 SEDIMENT LOAD

Measurament of suspented sediments transported by River Pabbar IS a direct
indication of soil erasion taking place in the catchment area.  Based on the
sediment load measurement hydrological station set up at Mandiay, the
available sediment data collected between 1979 to 1988 is given in Table 2.1
(Monthly suspended Sediment load in terms coarse, medium and fine), Table

3
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TABLE 2.1
SUSPENDED SEDIMENT LOAD AT MANDLAY AND AT ANDHRA KHAD

(in tonnes per month)

Year /

WMANDLAY
Course | Med | Fine | Total |

“ANDHRAKHAD |

HWWWMNM)NYﬂZS(M
mmw-hwwm).

Course | Med | Fine | Total

e

e

e

e

e

e

e

o

e

e

e Month

e 1979

- March [ 3| 72| @1 > : : 3
April 199 174| 1757 2130 1 10| 379 400

e May a1 a17| 2702 3590 85| 64| 552| 701

” June | 1971 1 3379| 7004| 332| 270| 577| 1179

° July 5405| 3024 | 6066 15485| B47| 617 | 1080 2544
August| 4219 3129| 3593| 10941 744| 27| 650 1921

@ Sept 213| 154| 598| 965 46 24| 180 230

- Oct 10 4| 203] 217 = a2 @
Nov - S - = e - - -

e Total | 12584 18470 | 40513| 2065| 1512 3447 | 7024

el 1980
April 28| 25| 354| 407 - i a2

e May 136| 121] 1109 1368 - -] 186] 185

- June 1940| 1810| 3389 7139 277| 260| 497 1034
July | 40880 | 15160 | 7545| 63304 | 19796| 6108 | 1461 27385 |

e August | 30508 | 34458 | 9915 | 83881| 10140 8394 | 2911 21445

~ Sept 402 5| 1061 1798 122 79| 298| 500

- Oct 19 M| 202| 232 - - 63| 63
Nov - - - - - - - -

L Total | 82713 | 51929 | 23675 | 158217 | 30335 | 14841 | 5458 50634

I 1981

° March 4 3] 120 127 = ~ > r:
April 121 1115 1328 . -| 85| 65

e May 425 1575| 2350 - - 48] 149

- June 370| 373| 2256| 3007 40| 39| 320 399
July 7371 6194 | 5246| 18811 7374 | 6195 5239 | 18808 |

4 Avgusi | 24374 | 12285 7580 | 44238| 3756 2167 | 1195 7088

- Sept 443| 298| 587| 1428 14| 82| 145| 351

° oct 24 15 18| 1 > ) %

® 4

e

L
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Nov I - = 2 = . - =
otal 19710 | 1 1 8483 | 7169 | 26916
1982

March . -| 7] 187 - -| 18] 18
April 145| 110/ 660] 915 - - - -
May 322 228| 988 1538 51 32| 179| 282
June 421| 1116 2080] 38| 1171 261 4
July | 3285| '2765| 2146 B8iee - . - -

August | 20643 | 14118 | 5390 40150 3827 | 4183|1004 | 9014
Sept 1 1015 798| 3000]  208] 72| 139 520

" Oct 76| | % 391 = -] 60| e0
Nov - - 35 - -1 10 10

Total | 26201 18713 | 19589 | 86503 . Sk -

1983

March - -6 67 - - - -
April 7| 01| 368| 586 29|  19] 17| 165
May 560| '514] 866 1940 138 118 485
June 806| 1746| 933| 2485 246 235 300 1
July 4998 2688| 11648| 1273| 1036| 695

August | 16558 | 1 5181 33a28 - - - -
Sept | 8389 & 2759| 16837 | 2049| 1361 834 4244
Oct 782] B73| 485| 1820 179 | 17| 37
Nov 351 2470 129 - -] 38| 33

Total 13417 | 69138 - - - -
1984

March - -| 168] 1e8 - -8 8
April 64| 49 316] 429 - -l 74| 74
May 418 3 645 1429 2| 61| 145 278
June 948 9| 80| 2507 213 i80[ 90 593
July 5165 2255| 10474 1717| 840 734 3291

August | 13007 | 4014| 24100] 3315] 1 1 18
Sept | 4176| 2127 | 2100| 8403 1052 | 527 2167
Oct 07| 282 388| 837 46| 32| 0| 788
Nov 8 6| 44 58 = afs % 3

Total | 24183713642 | 10780 48585 6418 12700

1

March - -3 31 - . . .

April 19 ! 125 151 - -| 47| &
May 129 96| 37 seg 35 14| 20 17

June 33| 240 489 1082 95| 83| 147 205

5
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July 9755| B527| 4566| 20848] 1928 1248] 1012 41
August | 12049| 7161 | 5406 24706 2303 1311 1041 | 4655
 Sept 2113| 1751| 1920| 5784 200| 253 289 841
Oct 1211 B98| 1464 | 3573 185| 135| 243| 583
Nov 7 m_& 63 73 : = = x
 Total | 25646 14521 | 56847 | 4845 3014 10760
1986 [
March < -] 152 152 - = 3 =
Apni 39| 35| 328 402 . -| 68| 68
May 193] 163| 588 944 86| 31| 204| 291
June 685| &21| 1011 2217 81 54| 1561 191
July | 12958| B362| 5707 | 27027| 1183| 817| 660 2660
August | 27418 | 19157 | 12903 | 59478| 3770| 2770 | 2146 8688
Sept 1097 1077 | 3081| 1097| 887 1077 | 3080
Oct 211| 172| 331 714 211| 72| 331] 714
Nov 7 3 40 53 7 6| 40 83
“Total | 42608 | 20303 | 22137 | 94048 6405 4605 | 15837
1987
March - -] 90 %0 . s . =
Apnil 51 33| 254| 338 - -1 88| e8
May 662| 328| 1194| 2184 120 47| 268 444
June 734 B8] 1273| 2628 68| 50| 136| 254
July 3166| 1604 2634 | 7404 453| 207 | 421 1081
August | 8610| 4678| 4530| 18113| 1215 603| 606 2424
Sept 2346 | 1156 2228| 5729 201| 124| 303| 718
Oct 36| 270| 507| 1093 18| 14| 43| 75
quw 19 1 67 a7 = = S z
otal | 15904 i?il‘ (12777 | 37674 2174| 1045 1845 | 5064
1988 ‘
March = - > D
April 65| 4b| 403| 508
May 247| 188| 778 1213
June 699 408| 1054| 2162
July | 27964 | 19198 | 13772 | :
August| 15086 | 10340 | 9067 | 34473
" Sept | 71158 51153 | 27851 | 150162
" 0a 791 605| 1230 2626
Nov 8 4| 60 72
Total | 115998 | 81938 | 54215 |
1]
4
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TABLE 2.2
MNUALSMTLOADATIANDLAY
mmmm)
[ Year L Coarse  Medium Fine Total |
Tonnes W’_h. Tonnes Tonnes
centage centage contage centage
1979 | 12584 311 233 18470 456 | 40513 100.0
1980 | 82713 523 51928 233 23575 149 | 158217 | 100,

1981 | 33140 464 19710 3281 18e57 260 71487
1982 | 26201 %64 | 18713 z7e | 1isEe | 253 56503 | 1000
1963 | 32285 466 23498 | 331 34171 ioa 69138 | 1000
1964 | 24183 488 13642| 340 To760 335 48585
1985 | 25646 | 451 16680 2811 1agzs 256 | 56847 1000
94048

1986 | 42608| 453| 29303| 293 2137 738
1987 | 15604

coarse particies In suspension

The same nﬂlithmmmm
wwb);1h7¢b25hmwmwamfwhio
year
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TABLE 2.3

MSMWLOADATWYFORWW

DURING THE PERIOD 1979-88
(in tonnes/month and percentage)
Year Coarse " Medium Fine Total
onnes | Per- | Toanes .| Tonnes | Per. | Tonnes -
centage centage centage contage
March 1 10 i1 oel 99| esa| 101 1000
Aoni| 85| 118| 67| 93| 68| 149| 720| 1000
May | 356| 208| 277| 161] 1081 260 1714| 1000
June| 907| 280| 761| 235| 1573| 205| 3241 1000
July| 12084| 405| 7076| 290| 5262| 19.4|24422] 1000
August | 18154 | 486 12470| 333 6767 | 221 37391| 1000
Sepi| O152| 464 | 6466| 328/ 4098| 256| 19716| 1000
Oci| 373| 322 263| 227 S523| 339[ 1159] 1000
Nov 9| 162 5| 104| 38| 215| 52| 1000
Yotal | 41120 46.6 27386 309 20101| 226 88516 100.0

WWMWMMO\QW«MW‘&M
jow in the beginning of the year (March, April, May). It increases continuously
1o @ maximum in July — August. Then it decreases again until the end of the
wmm.mmmm-mm.mu
mmmmwm-mmmmmmu
mmmmwummm.mnmmm
20%. The mean values for the 10 year period are: coarse material 46 5%
medium 30 9% and fine-grained material 22 6%.

mcmmmmmmawmmenam
aaswmp-r-ymumm'rmza As the area of drainage
m(mm)ammm’.nmmm

amounts to 169 tonnes/km’. Accordingly, the sediment foad at Dhamwar|
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23 momwdlnwmem
mdMWhmmdUpprm
mtmmgmmmammv«mww
mmwaumwumwwmw
&uvoyws&LUS).lWofmmCoom.mtyof
m.mdmmmmmms. Findings are
given in their Report No. Agri.830, May 1991,

MMMW§MWWM),WRWM
mm.mimgmmmumnmamu
treatment susceptibility 1o soil erosion This report categorized Pabbar
Watershed into various sub-watersheds. Priority of treatment has
been assigned to Mumwmmuw
potential as inTable251027.

|
mmm;mhmmnwmmwwm
symbols 11, M1, M2, M3, P1, P2, U1 ammmmm
MMRMMWMMm(MM)

The run-off product meﬂmdmmm
mu-vno\r:m-onmmluummw
mmumwumm'

|

{ 3 AR x WR
RPI =

AS
Whereas |
RPI =W9mum1wnswmm.
AR =MadWPmMmm
WR = Weightage value of Run-off Potential Unit
AS = Total Area of the Sub-watershed

9

l




brown to very dark greyish brown,
shaliow to moderately deep, coarse loamy
soils, 1 rock out crops, moderate to
severe with occasional land shides

Very 1o very very steep (more than 33%

slopes, snow bound for S 1o 8
months in a year, thin grassy cover, brown 1o
dark brown, very shallow to shallow,
mmmw-mmmm;

1o severe erosion which occasional
land

Very to very very steep (more than 33%)
siopes, glacier etc; permanent snow

cover |
231 EROSION ITY MAPPING UNITS
The differentiating of the erosion intensity mapping units which
were followed in Report No. Agri 830, May 1991 are given Table

25,

lo
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\
Higher the run-off potential indices, higher will be the prionty. A detailed
mduwmmwhmmrmu

TABLE 24

RUN-OFF POTENTIAL MAPPING UNIT LEGEND

Mapping Description ~ Approved Run-Off
Symbol Potential Value

h Vmwﬁybmmu-m%nw 50

S|

M; | Moderately steep to steep (15-33%) mountain
“W;MWW(M
and grass lands, brown o dark
brown, shaliow to moderately deep,
sandy to coarse loamy soils, 10-25 rock out
crops, moderate to severe erosion with

P, Very steap to very steep (more than 33% 80

P, | Vary steep to very very steep (more than 33% 75
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The indices used in Table 2.5 above have been and are siill in vogue for deciding
the priority of treatment under River Valley Project (RVP) and Food Phone River
(FPR), schemes of Ministry of Agriculture, Government of India. Although some
of the water sheds may have been treated in the past yel as mentioned
slsewhere, the situation in the catchment is dynamic and proneness to sol
erosion keeps varying with time.  Moreover, due 1o this scheme’s own limitations
entire watershed in many cases could not be treated as norms provided for hilly
regions were kept at par or even below those of plain areas. Physical norms for
number of Plants per hectare of treated land were also reduced considerably to
obviate incurring expenditure beyond the cost nonms.  For the same reasons
barbed-wire fencng was not prowded to the Plantations and instead live hedge
fencing was attempted. Effectiveness of live hedge fendng has been and is
debatabie in these regions as it was created in the same year as that of main
species Planting. Owing 10 siow growth rates in these colder climes the fencing
has by and large remained ineffactive. This seriously compromised the quality of
treatment provided.  Relative Prionity Index has boqt classified as per
requirement of this CAT Plan and may be at variance with those foliowed in RVP
! FPR scheme, Without passing any value judgement on the success or
otherwise of the treatments done in the past, effort would dgain be made In this
Plan to treal all sub-watersheds afresh with new Initiatives to reduce silt flow
which remains one of the objectives of this Plan. ’

The prionty classes vis-a-ws run off potental index is given as under:

TABLE 2.6
RELATIVE PRIORITY INDEX CLASS
S.No. Relative Priority Index Class | Treatment Priority
1 >80 Critical
2 56-80 | VeryHigh
3 46 - 55 | High
4 31-45 Medium
5 <30 Low

Divarerwewri Sundu Hydroolectric Project (2 x 15 MW) Catchment Aren Treatment Plan
4
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A word of caution needs 1o be added here that the AISELUS despite being the
only authentic survey ever laken to cover all the wate: may have
become dated for some areas in view of fact conditions in and
dynamics of the catchments. As such some deviations may have to be made at
the time of implementation. The implementing agency would use s own
obsefvation, experience and judgement while making departure from this
priodtization of sub-watersheds for treatment.

TABLE 2.7 |
CHARACTERISTIC OF YAMUNA BASIN - PABBAR VALLEY
PRIORITY SUB-WATERSHEDS
SNo.| Sub- |Symbol|Areain | Run-off | Productof | Run-off | Relative
Watershed Ha | Potential | Areaand | Potential | Priority
Code Values Run-off Index
(RP1)
Ym3m Iy 825 50 | 41250
M 125 70 8750
=2 475 80 38000
Uy 125 80 7500
Total 1550 95500 86
2 [ym3n I 25 50 1250
M 50 85 3250
Py 1150 80 92000
i Py 1325 © 75| 99375 il
Uy 400 60 W
Total 2950 219875 751
3 |ym3p P, 900 80 72000
Py 300 75 22500
Uy 1425 60 85500
Total 2625 LT

Dhasowari Sumda Hydroctectric Project (2 x 35 MW) Carchment Arva Trestwent Man
15

-
~
~
-
¢
-
-
-
-
-
®
-
L
-
L]
L]
®
-
® 1
L]
“
-
-
¢
-
e
~
-
-
-
-
-
-
-
-
~
-




Company Private Linvited

ym3a

Total

Dhavrvari Puser
New Diellsi - | 10044




YA

1]

Area T

GOYAL GROUP #n

ol

=

Divaewart Sunida Hydroclectric Project (2 x 13 MW)

1

n-“*».ﬂ- h. ‘

R LN
1 -*w.. 4

Uisamwart Power (Company Private Limvited

Noew Delivi




New Delhi - 110044 Dhammeari Power @

CHAPTER 3
JOINT FOREST MANAGEMENT (JFM) IN THE CAT PLAN

TABLE OF CONTENT
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Dhasrwari Sunda Hydrosleceric Preject (2 x 35 MW) Catchmrent Arew Trewtment Plan
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3.0 JOINT FOREST MANGEMENT (JFM) IN THE CAT PLAN

3.1  INTRODUCTION

Forests play a vital role in maintaining ecological balance and in the socio-
economic development of the country. Forests are an important resource base
for meeting subsistence needs of millions of rural poor especially the tribals and
forest dwellers. As per the State of Forest Report published by Forest Survey of
India (FSI, 1997) the recorded forest area of the country is 76.52 million Ma.,
whereas the actual forest cover is estimated to be 8333 million Ha, which
constitutes 18 27% of the country’s geographical area

Dense forests (crown density above 40%) constitute only about 11 17% and
forests with more than 70% crown density exist only over 6% of the country's
land mass. Total forest cover in the tribal districts as per the 1897 assessment of
Forest Survey of India is 41.72 million Ha., which constitutes about 85 86% of the
total forast cover of the country,

Loss of forest cover in tribal districts of the country as compared to 1985
assessment has baen noted fo be 04888 millon Ha Growing stock has been
tentatively estimated by the Forest Survey of indka to be 4,740 million cum , with
an average volume of 7442 cum per Ha India is one of the 12 mega
biodiversity countries of the world and is supports 16 major forest types.

India’s human population constitutes about 16% of the world's population and its
cattle population s about 18% of the world's population, whereas the
geographical area is only 2 5% Per capita forest area in Indian s only 0.08 Ha.
as agains! the worid's per capita forest area of 0.64 Ha. and an average of 05
Ha. for the developing countries. The rural population is heavily dependent on
the forest resources for meeting its livelihood needs. Per capita avaiability of
forest resources for meeting its livelihood needs. Per capita availabilty of forest
biomass n the natural forests of the country is only about 6 ton as against an
average of 82 ton in developing countries. As a result of this imbalance Indian
forests are under tremendous biotic pressure. More than 50% of country's forest
area is annually prone to fires causing a loss of Rs. 440 crore (only replacemeant
cost of seedings).

Dhamovari Sumda Hydrodtectric Project (1 x 35 MW) Catchment Arva Treatment Plan
2
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These factors have led to severe degradation and depletion of our forest
resources. This is tum is making the lives of rural poor very difficult besides
threatening the environmental stabllity. The dense forests are loosing their
productivity and more than 40% of country’s forest cover has degraded. Main
cause of degradation is use of the forest resource beyond its carmying capacity
and without much consideration 1o s sustainability The trend of degradation of
forests can be reserved only ¥ this precious resource is managed sustainably
with the involvament of local communities in its protection and development of
forest resources and JFM Programme has come out as an important
managemant intervention for sustainable forest management.

3.2 JOINT FORESTRY MANAGEMENT IN HIMACHAL PRADESH

The Govemment of Himachal Pradesh its JFM Programme, Sanjhi Van Yojan in
1908, thers are nearly. JFM Programme in the present form can be traced to the
Arabari experiment inttiated by foresters in the State of West Bengal This
expenment provided a strong feedback for Incorporation of the system in the
National Forast Policy of 1888. In many locations peopie’s voluntary groups
were engaged in protection of forests without any initative from the Govemment.
Subsequently, based on the expenence, the process of institutionalizing people’s
participant in forest protection and regenerafion began. This type of collective
endeavour in protection and management of forests through people’s
involvement was later termed as JFM. At present there are nearly 700 Village
Forest Committee constituted in Himachal Pradesh under this scheme. At
present, the JFM Committees are being registered under different names in
various States as per the provisions contained in the resolutions. Memorandum
of Understanding, with clearly defined roles and responsibiiities for different work
or areas shoulkd be separately assigned and signed between the State
Govemments and the Committees. All aduits of the village should be eligible to
become members of the JFM Committees. It has following objectives

a) Involvement of grass root level institutions such as gram panchayats,
mahilamandais, yuvak mandals, ex-sefvicemen's bodies, schools, Village
Development Societies (VFDSs), User groups, other Community Based
Organizations (CBOs) and NGOs in Sustainable Management of forest
resources

b) Grant of 100 % income from Planations 10 the VFDSs and Panchayat,

c) Grant of total usufruct rights to the VFDSs.

Dhwewari Sunda Hydroclectric Project (2 x 35 MW) Cuwschment Arew T renmnent Plan
3




Dhasmwari Power Covmpany Privase Limvited
New Delhi - 110044

d)
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9
h)

)

K

m)

33

a) If the existing working Plans are in force (till their revision in future), for
incorporation of micro Plans in the working Plans, a special order may be
issued by the PCCFs for implementation of the micro Plan
areas, micro Plan should am at ensunng a mulll product and more NTFP

Regeneration of degraded forest areas and conservation and sustainable
use of better forests through community involvement,
Involvement of local communities in the choice of species 1o be Planted

under scheme.

Creation and enhancament of social, physical and financial capital of the
participating communities for poverty reduction
smmummmdmnum

Address problem of rural unemployment by utilizing degraded forest fand
for large scale Plantations.

Establish linkage between Food for Work Programme and the prasent
schame by making payments in the shape of food grains under the

scheme

Increasing productivity of the Forest areas by improvement of nursery
stock and adoption of mixed Plantations.
Training of forest staff, VFDS members and CBOS/NGOs for faciltating

MMMhSWFmW

To help VFDSs achieve financial viability and sustainability by introducing
proper mix of short and long duration cropping pattems as a shont and
long term objective to ensure their continued participation in the scheme.

PREPARATION OF MIRCO PLAN

The micro Plans should be prepared by the Forest Officers and Village Forest
Protection Committees after detailled PRA exercise and should reflect the
consumption and livelihood needs of the local communities as well as provisions
for meeting the same sustainably. It should utiize locally available knowledge as
well as aim to strengthen the local institutions. It should also take into account
marketing linkages for better return of NNTP's 1o the gatherers and should also
reflect the needs of Jocal industries / markets. This should be done with due
regards to the environmental functions and productive potentiais of the forests
and their carrying capacity as atso thelr conversation and biodiversity values.

Divamwesrri Sumdu Hydroclectric Praject (2 x 35 MW)
K
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Cuschmont Area Treaonent Plan
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councll areas of North East,
c) lmlwmmmmmam
mwmmnmmmw.m

34 JFM AND DHAMWARI SUNDA CAT PLAN

mm:wmmnmrmnummmcmwnmwdd
JFM._ The various activities Planned are in consonance with the JFM. Provisions
mmmmmhmwww.msppm
and Bamboo / shrubs Plantations. Besides this, the major thrust of the CAT Plan
is on Income Generation Activities (IGA). So that people get their kvelihood
without entering in the forests. VEDC will be formed for this specific purpose
besides this, the active Mahia Mandals and Yuvak Mandals and NGOs will be
womwmwmvm\mudmutm Considenng the
immense potential and genuine need for wumms participation In JFM
Programme, following guidelines are suggested for ensunng meaningful
participation of women in JFM. For Plantations, however, the forest department
mﬂemmwauMPmeNVFDSfmmmdm
for three years including the year of Plantation. Therefore, for any more supply
of Plants price shall be charged from the VFDS

ummmdnmwmm be women For the
mmmnmdawmmmmm
.wwmmmmm. Local people and
mwumwumrmmm-awm
maintenance etc_ instead of hiring the labour. The wages will be met out from
the provision incorporated in the norms.

Divamweari Sumdu Hydroclectric Project (2 x 35 MW) Cutchment Ares Treatment Plan
3
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CHAPTER 4

OBJECTIVE AND PROPOSALS
FOR
CATCHMENT AREA TREATMENT

TABLE OF CONTENT
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4122 | Stream Bank Protection

;

.
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41241 Catch Water Drains

41242 Check Dams / Rataning Walls (RAW)
41243 Siope Modification by Seeping or Terracing
41244 Bench Temacing

4125 | Establishment of Sit Observatory

413 | Biological Measures

Dhamwari Sunda Hydrelectric Project (2 x 35 MW) Catchment Arca 1'reatment Plan
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CHAPTER 4
ouemssmlbwmcnwmmmm
40 OBJECTIVES OF THE CAT PLAN

The CAT Plan targets the overall improvement of the environmental conditions in
the region Mumnmummmwwm
potential areas of severe soi erosion in the Project effective Catchment area
mmmmunmymemnm.mn
utiity in maintaining the eco-system. It aiso aims to reduce fusl wood
consumption at least during the interregnum till the time Plantations become
utiizable

tnwmmhm.mmtmmmmmm
area has following objectives:

8  Reduce sol erosion and fand degradation by taking up adequate and
effective soil conservation measures in erosion prone area (severe and
very severe)

b) mwmmmmm.wa
pasture lands and facilitating natural re-generation.

c) Reduce / control cultivation practices in the effective catchment area
through sultable and appropriate afternatives acceptable to local
residents.

d) mmmhmmmw
treatment

@)  Save and conserve forest based fuel
f m&nmmmmmnmm
Pabbar streiches between Dhamwan Sunda HEP Diversion Structure

|
nmm&-nmmnmmmm
wmmwmdm.mmmmm

'\
M“Mhﬁuﬂx”m Carchment Area Treanmens Plan
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anthropogenic, keeps generating sitt of considerable proportions. A lot of silt
load is found right at the point where the niver and its tributaries leave the
glaciers. Complete stoppage of silt is, therefore, a uloplan expectation, as it
would also mean complete freezing of all activities al the base level / time.
Hence, Project Proponent’s bottom line in this respect is stabilization of silt flow
50 that it does not increase any further and endeavour to mitigate it, if it cannot
be completely stopped.

41 PROPOSED TREATMENT

Proper gully treatment and walter harvesting structures are required to be
provided in the effective catchment area so as to reduce runoff and sediment
flow. To check siltation, it is imperative that massive afforestation programme is
aiso taken up In the area.  Thus, the caichment treatment involves both
Biclogical and Engineering Measures for amesting the soll erosion process and
controlling the sediment transfer to a cerain extent The Catchment Area
Treatment (CAT) Plan envisages controfing the soil erosion process &
mmmwmmmu.mm.
flow in the flowing waler

4.1.1 ACTIVITIES IN THE CAT PLAN

Muwm,ww.m,mmmwmm
the catchment area. the following Engineering and Biological Measures have
been proposed to be undertaken with the aim to check and control the soll
erosion

4.1.2 ENGINEERING MEASURES
4121 Gully Control Check Dams

Mbsmnﬂiymmmmdmw.dwmmm
interference in an afea  The scounng of streams at their peak flows and
sediment laden run off cause guilies. The guilies would be required to be treated
with Engineering / Mechanical as well as vegetative methods. Check dams
mubomw-nmdhmbmmuwm
will consequently lead to the stabilization of siopes / area and prevention of
further deepening of gullies and erosion Different types of check dams wouid be
mmmummmmm

Dhamwari Sunda Hydroelectric Project (2 x 35 MW) Caschment Area Treamment Plan
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avalable materials (stones) at local level and transport accessibiity.  State
Forest Department will decide the area 10 be provided with Gully Control Check
Dams. The types of check dam recommended for treatment are as follows:

a) Model | - Dry Rubble Stone Masonry (DRSM) where gully slope
is gentle

b) Mode! 1| - Combination of DRSM and crate wire for moderate 1o
deep gullies.

c) Model |ll . Combination of DRSM walis, check dams and crate
wire where gully siop is very steep.

4122 Stream Bank Protection

Stream bank erosion is caused by a vanely of reasons such as destruction of
vegetative cover, mass movement on unstable bank slopes, undermining of top
portion of lower bank by turbulent flow and sliding of slopes when saturated with
water  The stream bank protection would include wire crates and vegetative
spurs. State Forest Department will decide the area 10 be treated with stream
bank protection. |

4123 Contour Staggered Trenches

Contour staged trenches are mainly provided to trap the silt and control runaff
This is also done to prepare a fedile base for Plantation It acts to conserve both
sol and moisture in situ and also reduce run off.  State Forest Department will
decide the area (o be provided with this type of treatment in dfferent sub-
watersheds under the Plan.

4124 Landskdes Control

Rainfall pattem of the area, water seepage coupled with geological formation
results in landslides under natural conditions. Human interference may aiso
trigger it by disturbing the slopes like by digging and by earth cutting Water
plays an important role in triggering of landslides and mass wasting processes
along with other factors such as siope and nature of soil / and cover / land use.
However, most of the landshides are caused by human negligence or
interference. Road construction, overgrazing of hill siopes, felling of trees for
timber, fuel and fodder and up slope extension of cultivation are some of main

Dhamvwuri Sunda Hydrodevtric Project (1 x 35 MW) Catchmont Arew Treatment Plan
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causes of landslides. State Forest Department will decide the landsiide prone
areas to be taken up under the following treatments:

4.1.2.4.1 Catch Water Drains

Among the most effective, practical and least expensive measures of Landsiide
muthMdMNwGMMNmm
surface waters in the identified hazard-prone zone so that no or little water |s able
to infiltrate into the ground. Al the streams and minor water courses would be
mmmmanu«mmmmm
catch water drains with an adequate gradient. The caich water drain when
Wmmwbmwmmummwu«b
WWMMWmmummmle
roads. mmmaw-uumuwmu
depressions where water can accumulate. State Forest Department will decide
the area to be taken up under this category of treatment.

41242  Check- Dams / Retaining Walls (R/W)

Brush Wood check dams are useful in arresting further arosion of depressions,
channels and gullies on the denuded landslides. In addition, retaining walls
would be constructed to provide support at the base of threatened slopes. State
Forest Department will decide the area to be taken up under this category of
treatment.

41243  Slope Modification by Steeping or Temacing

To avoid rolling down of the earth mass along landsiide areas and to reduce the
run off speed of rainwater, the slope is modified to Increases its stability
considerably by grading . The construction of steps or leraces (o reduce the
siope gradient is one of the measures. State Forest Department will dacide the
area 10 be taken up under this category of treatment.

41244  Bench Terracing

Tmmmmwmmmumtowm.
The local people would be convinced to follow this type of terracing for
mwwwmmmckum. Moreover, in
number of habitations in the catchmant such practices ane aiready visible While
making bench terraces, care will be taken not to disturb the topsoil by spreading

Dhamwari Sunda Hydrodeotric Project (2 x Jurl_)' Catchoment Arew Treatmeret Phes
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earth from the lower terraces to higher terraces. The vertical Intervals between
terraces will not be more than 1.5 m and cutting depth may be kept at 50 cm.
mmwmdmmmuwmmwsmhm
to enable usage of prolong hinge. The shoulder bunds of 30 x 15 cm would also
be provided smmmnmwn-mmmu
terraces. smrm‘mtummmbmmmm
category of treatment.

4125 Establishment of Sit Observatory

mmmmhmmmm«umdm
classic vagaries of the nature on large scale The terrain and geology of the area
nmumam:wnmmmmm
of soil erosion takes place due 1o scoring action of water running off the surface
during melting of snow. The runoff water first forms locakized channel which in
tum form bigger gullies leading to serious Sail erosion probiem. This increases
the silt content in all across the rivers in Himachal Pradesh. The problem of silt is
causing serious concems in the various Projects in the stale. This has caused
consideration damages to machinery and power generation in Nathpa Jhakri
Project. To avoid such an eventuality, establishment of a Silt Observatory
WdTmRmmmmmeWm
Pabbar River throughout the year Simitarty, another Silt Observatory will be
established upstream of Dhamwari Sunda Hydro Electric Projpect Deversion
Structure but downstream of Tangnu Romal Hydro Electric Project barrage

An amount of Rs. 113.19 Lacs has been kept for all the engineering measures
including maintenance,

4.1.3 BIOLOGICAL MEASURES
4131 Restoration of Degraded Areas

mmmymm.wamummmm
Plant species such &s tmber species, fodder species, fuel wood species.
m.m,w.mmmmmum.
State Forest Department will decide the area proposed to be taken up for various
WMMMMMNQTMIM
penod, &MWMMNW&\“MM
Plantation & facilitating treatment in different pockets  The Piantations

MMHMW{Z:)‘I“‘ Catchment Aren Trewonent Plan
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mmmwmumuumu-m
of five years.

Choice of Species.

In ail the Biological Measures, suggested for the forest land and pasture land
whmmwmmmummm
of exotics shall be avoided NTFP shall also be Planted in the afforestation areas
besides being introduced as ground flora in the appropriated forest areas.

4132 Afforestation

mwwmummwamwmn
mmmmmmmunmlmmwowm
keeping such areas under permanent vegetative cover, State Forest Department
mmn-mmwmmummw
under this component. The degraded areas wouk! aiso be brought under some
vegetaton cover by way of timber Plantation. The aim of raising afforestation
need not be eiaborated for it is 100 obvious. It would not only fulfill the purposes
of silt reduction but aiso help the local populace to fulfill its needs. The
mmmmm“umm-md-m
years.

4133 Timber Plantation

rmmnmmummmmmumm
mmnmmmmmmnumum
trees. With the increase in population and also increase in the Incomes and
living standards of the local people, demand for house construction and also for
other purposes has increased manifold leading 10 greater pressure on forests.
This in tum leads to denudation and increased silt flow. Thus & need has been
felt to make special efforts for raising exclusive Plantations to meet the timber
demand of local inhabitants. Accordingly, State Forest Department will decide
the area to be developed as timber Plantation

4134 Fodder Plantation
mmmmmmgm)mmmm

Poputation in the State and the bumed due to cattie population on the catchment
area IS no different. mmmumnwum

Dhvameari Sumida Hydroedectric Project (2 x 35 MW) Catchmens Aren | reatmens Plan
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\
identifiable causes of degradation of vegetation. To help ameliorate the situation
of scarce availabilty of fodder, substantial area needs to be brought under fodder
Piantation with Indigenous species.  State Forest Department will decide
the area 10 be under this component.

4135 NTFP Plantation

A number of families supplement thew income by collecting and seling NTFP
(Non-Timber Forest ) Including medicinal and aromatic species) besides
consuming some qui for their own use. Over a period, due 10 increased
bictic pressure, the availabiity and re-generation of the species of NTFP is
reducing.  To sustain their growth and contribute to the economy, suitable
Plantations of appropriate local species of NTFP need to be raised. State Forest
Department will decide the area 10 be covered under this component

4136 Pasture DTvd)wm

There are high aititude alpine pasiures in the upper most parts of the catchment
and temperate 10 sub-tropical pastures in the zones lower than Alpine zone. The
second type of is owned separately by private individuais / families and
Gavernment. Under this component, both alpne and lower zone pastures would
be treated with suitable measures.

4137 Appine Pasture Development

As mentioned in sub-section 4.1.3 4, the number of cattle, sheep and goats is
very high and consequently the grazing pressure is also high. This causes
degradation of pasture lands. There are two types of pastures in the catchment
aren, mmu@mmummmmmu
mbmhmmbwnmummmhma\
this lond of land. The latter one is found nearer to the habitations. Both these
types of pastures are subjected to grazing beyond their camying capacities
leading to varying degrees of degradation. Appropriate measures will need to be
adopled to encourage deveiopment of healthy pasture areas for the use of cattle
herders. |

|

The Alpine zone pastures would need 1o be treated will grass sowing, grass sip /
needed Medicinal herbs and other NTFP spices that grow in this zone would

Muwﬁmalﬂm Caschmens Area 'reatmont Plan
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mum! State Forest Department will decide the area o be
developed for alpine zone pastures.
\

4138 Lower Zone Pasture Development
\

MMmanmwmmmm
famibes / individuais  These pastures are nearer to the habitations and bear the
bnndomob\nmmumyw. It is proposed 1o treat pasiures
both under private hoklings also under Govemment ownership  In the lower
zone pastures, a silvi-pasture model would need to be adopted and suitable
species of grasses and tree fodder. and leguminous Plant species Planted.
mmmmmnumumdmmm
Govemment owned pastures. The owners of the pastures in private holdings
would also need to ke the protection measures of his / her own conveyance
and cost.

Before any new area is taken up, eradication of weeds and unpalatable grass
species is equally important. Some parts of the pastures need to be closed for
seeding purpose only. State Forest Department will decide the area to be
coverad privately owned and Govemment owned pastures undar this
component.

4139 Conservation and Reganaration of Riverine Tree Spp.

To raise successful Plantations, i is necessary 1o have a good Planting stock. It
is proposed to establish nursery at UF — Barsheel The nursary shall be raised in
mwmdmmmwummunmdn
HEP Project. Nursery should be located in planting zone. Exposed windy ridges
would be avoided. It would have adequate imigation facility. The nursery should
be jocated in low elevation in Deodar Zone for Planting Deodar,. Seed is
coflected from healthy, middie aged, self pruned trees of good form and quality.
Cones are collected during October / November and dried in sun after these
have been opened Seeds would be stored in sealed polythene bags and kept in
cool dry place

In addition, it is also proposed to bang about effective closure of pasiure area
with the prior consent of the local people for raising of seed locally. This would
rnpcdbcﬁonofspdmududm The local grass spps le
marchunang and parchunang is available and would be consulted from the

Div ri Sumdu Hydro ol Project (25 15 MW) Catchrment Arew Treatment Plan
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Scientists of UHF Nauni, Solan for choice of local spps, coflection of seed and
Planting techniques etc. during the first two years of the Project period.

Rs. 189.51 Lacs has been provisioned for the total biclogical measures which
also includes the maintenance of biological measures.

4.1.4 ADMINISTRATIVE / INFRASTRUCTURE SUPPORT

Implementation of CAT Plan places greater responsibility and additional work
joad on the State Forest Department as the Exscuting Agency. In case of the
Compensatory Afforestation, there is a levy of 17.5% Departmental Charges and
5% as contingency charges State Forest Department is likely to use the funds
for creating necessary additional office equipment and infrastructure such as

computers, photocopiirs, fax machines, vehicles, elc

An amount of RS, 248.00 Lacs has been kept for Administrative/Infrastructure
support.

4.1.5 PUBLICITY AND AWARENESS

Creating awareness through publicity of the works being carmed out under CAT
Plan is aiso impontant s it shows the comect picture to the masses, Besides, it
also reflects on the environmental responsibilities being discharged by the
Dhamwari Sunda Hydro Electric Project. Hence, supporting publicity and
awareness about the activities of CAT Plan in particular has aiso been identified
as one of the activities in CAT Plan.

To support monitoring (by the CAT Plan Executive Agancies), it s also propased
1o provide sign boards / hoardings for each work done in the field. Cost element
has been depicted under the Administrative and Infrastructure.

An amount of Rs. 10.00 Lacs has been kept for this purpose
4.1.6 PRIVATE LAND TREATMENT

It has been expenenced that ercsion takes place from the privately owned land
also. Silt contribution from the private holding is, therefore, significant. Although
change of land use is not the mandate of the CAT Plans yet it can heip
betterment of the cument land uses and attempt to encourage better land
management thus help to reduce sit flow. Treatment to private holdings for

Disammwnri Sunda Hydrodlestric Project (2 x 15 MW) Catchmant Area Treatment Plan
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horticulture  development, Agriculture development and also for pasture
development need o be provided Fencing and maintenance costs are not
provided under this activity as these are to be contributed by the land owners.

4161 Plantation for Horticultural and Agricultural Land Development

Parts of the effective catchment area are under private ownership and have the
potential for development to increase tand productivity and help enhance income
of the individuals or families owing such lands. Under this treatment Plan,
suitabie horticultural crop species fike apple, plum, apricot and walnut etc. shall
be Planted in select areas adjacent of the villages. The species listed here are
only indicative and not conclusive. The treatment would also inciude soil and
moisture conservation measures wherever needed  State Forest Department will
decide the area 10 be earmarked for this treatment. However, the owners will be
called upon to shoulder the cost of fencing and maintenance.

4162 Private Pasture Development

mmmmmmummmam
model  Sultable spesies of grasses and tree fodder and leguminous Plant
species shall be planted. No expenditure on account of fencing can be provided
hmdwmm.ummdnmhmmm
o undertake the protection measures at their own convenience and cost
Similarty, the maintenance costs, if any, shall be bome by the owners

Bdouanymwmbwmup.uwumtmmmcm
species s equally important. Some parts of the pastures shall be closed for
seeding purpose only. State Forest Department will decide the area for
treatment of privately owned pastures in the CAT Plan.

An amount of Rs, 27.80 Lacs has been kept for this purpose.

4.1.7 FUEL CONSERVATION MEASURES

The riverine trees are locally used primarily for two purposes | e fuel and fodder
Since their regeneration is likely to be adversely impacted and the new plantation

Whﬂh%bgﬂnh'w'mbmm.ﬂlb
necessary that devices be instalied 1o reduce their requirement for fuel purposes.

MMMwmum’ Cotchment Area Treatment Plan
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AMBMM&W(!MW&H:MM
nearer the cremation grounds nvarnably located on riverbeds or riverbanks.
Therefore, construction of improved crematoria is provided in the CAT Plan.
Mnmoslmmmmopmurummum
wmmmmmmmnmumwmwcnu
also an iron grill for ventilation from below to facilitate quicker buming. Thesr
wummmummmnsmmw
mmsmrmwnmwmmum
MM(&MM“MMMWIM!W
anglie) along the riverbanks to save them from floods.

w.mmmmmmumnmm
umm:mmmmmnmm
wmwmmmmmmm
risks. MFMW“MNWMNMM«
one time non-recurming assistance.

An amount of RS, 45.00 Lacs has been kept for this purpose.
4.1.8 FORESTRY RESEARCH AND STUDIES

nsmwmmmmwm«mmmmm.
Wlmu.mmmmnmmmmm
conservation action Funds will be allotted to Implementing Agency, who will
mummmmmmmmmmm.
mlmmﬂﬂwmm.gu\cy.mmw
conduct their research activites from the insttution HFRI, Shimia, Wildife
institute of India (WIl) Dehradun, and any recognized University in India. Priority
will be given to undertake research studies in the folowing subjects.

a) Floristic studies

o)Ammm.mmmwmuwm
the Project area.

¢) Ecological studies of Pabbar River Catchment

d) Socio-Economic studies of the villages in the Project area.

memmmgmwnmmmmnmm
and experience on forestry management and conservation. The research and
studies will be conducted through the Wil Dehradun.

m--is-anmma-ul!l) Cuschment Aren Trentment Plan
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An amount of Rs. 20.00 Lacs has been kept for this purpose.
[

419 TRAINING OF FOREST OFFICERSIOFFICIALS IN INDIA AND
ABROAD

The specialized training and study tours in India and abroad shall aiso be
amanged for forest officiais / officers who are implementing the Plan.  The
objective of this training component would be 1o provide the officars and the staff
working In the Project area 1o augment ther existing skills, professional
knowledge, capacity building to share experience and ideas on different fields,
The basic components of capacity building include:

a) Develop human resources through training and education

b) Generate new Information for better knowledge and understanding.

c) Provide an adequate institutional framework and material support 10
enable acquired skills 1o be fully utilized.

mmtommmmbymmummr
Mmmnmmmmmbwm

4191 Wikife institute of India

mnmmalmmnmmmmwmm
NMudume The calendar of the courses is released
annually

Therefore, it is imperative that the forest officers and frontine staff in wildiife
should get the opportunity to leam vanous skills though these courses for better
managemant of wildiffe particularty endangered and threatened species

4192 Traning in Sail and Moisture Conservation'

The training programme for a group of field staff would be organized by Central
MWWMMMTMWWW
DdﬂdmandltoDyFTl Chaill. The trainees would be exposed 10 the
Engineering and vegetative works by way of presentation, fiek! demonstrations
mmmwmmmmnmm. The trainees would be
taken for visit to a neafby soil eroded area, nallahs and river bank area in Pabbar
Valiey and heiped in identification of site problems and their solution / control
method etc

|
MSMM&T&MQ:”M Catchement Arew Trowtment Plun
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4193 Training in JFM

Training in JFM for field staff and exposure visit in JFM area within State and
other States L.e. M P, West Bengal, Kamataka and Kerala etc

An amount of Rs. 5§0.00 Lacs has been kept for this purpose.
4.1.10 PROTECTION OF FOREST

The Forest must be saved from forest fires. The forest fires do damage 10
Deodar ~ Kail forests during November to December and April to June. This
problem has aggravated in last few years as the population has grown
Controlled buming of forest debris / disposal of siash is recommended in dry
season in dried up nallahs / paths and along with cultivated private land / Govt.
land In accordance with the working Plan, Rules, Acts and Departmental
instructions. The nallahs and paths will act as fire barriers. No new fire lines and
green felling will be camed out ncompliance of the Apex Court in CWP 202/95
dated 12 12 1996 and 14.02 2000,

In order to protect the forests from fire, the following works are proposed to be
undertaken along the Pian penod:

a)  Controlled buming of grass land and debris elc. to facilitate growth of
fresh grass. Removal of vegetation, either siash and debris,
Clearance and maintenance of fire lines.

b)  The forest staff will be adequately equipped with the fire fighting kits
which will be purchased from out of the funds provided under this sub-
head.

¢) Incentive 10 Mahila Mandais / self help groups.

An out lay of Rs. 65.00 Lacs has been kept for this purpose.
4.1.11 ECO-TOURISM DEVELOPMENT

The area is also known for its scenic beauty. The area has a very high potential
for development of eco-tourism but poor infrastructure, low publicity, trained
manpower and inadeguate financial resources have been the main constraints in
the proper development of eco-fourism. There /s prionty need to promote and
deveiop aco-tounsm, wildemess travel and adventure travel in the fandscape

Dhanewari Sunda Hydroolectric Project (1 x 15 MW) Catchmont Aeow Treatment Plan
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The eco-tourism shall be implemented through various eco-lounism registered
societies. The local people are not aware of vast eco-tourism potential and they
need fraining and awareness / importance of the conservation of wild ife along
with eco-tournsm.

An out lay of Rs. 97.75 Lacs has been kept for this purpose.
4.1.12 MONITORING AND EVALUATION

Effective monitoring of the implementation of the CAT Plan is equally important
and need not be emphasized. During the interaction with local PRI
representatives (some of whom were accompanied by local residents) expressed
to be associated not only in the monitoring process but also in the approval of the
annual Plan of activities for the CAT Plan. A separate paragraph has been
devoted on the implementation mechanism as well as the monitoring aspects.

The funds being aliocated under this head ars meant for carmying out mid-term
and end of the term appraisal by hinng professional individual / agency.
However, the expenditure incurred on the meeting of two committees as
prescribed in this Plan shall also be met with from the funds being provided
under Monitoring and Evaluation.

An out lay of Rs. 48.88 Lacs has been kept for this purpose.
Income Generation Activities (IGA).

One of the major factors impacting on the effecting bio-diversity conservation Is
the dependence of people on the natural resources for their ivelihood Local
people have a right to collect / extract of NTFP in and around area under the
provision of Forest Settiement Report 1921, Although, a four year felling-Cycle
has been prescribed by the H.P. Forest Department and the Apex Court Order
dated 14.02.2000, prohibited the removal of dead, deceased, dying and fallen
trees, drift wood and grasses, but the existence of the rare and endangerad
species of medicinal herbs Venmi composting culture, bee keeping, are one of
the alternative sources of income generation which is easy to adopt and can
bring fast income retums to the local people ecologically. Forest Department and
WthTMﬂMMWﬂdmﬂm
composting and organic farming for its vast network of forest nurseries. Women
can adopt these activities as a part time without compromising with their day to
day work

Dhusowari Sunda Hydroelootric Project (2 x 15 MW) Cutchmont Area Treatment Plan
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Animal husbandry is an important occupation of the people of the area. Live
stock practices are rather primitive in the Project area.  Moslly open grazing Is
practiced with little stall feeding and minimum fodder cultivation. A large number
of unproductive cattie are trampling the grazing land, which results in severe
damage 1o the vegetation and soil productivity. It is, therefore, suggested that to
keep iarge herd of unproductive cattle is reduced by demonstrating benefits of
improved breed cattle to the local people and strengthening the animal
husbandry infrastructure support so as 1o change with the passage of time

An out lay of Rs. 35.00 Lacs has been kept for this purpose.
4.1.13 ECO-SERVICES TO LOCAL COMMUNITIES

It Is essential to develop rural infrastructure development Le. village paths, repair
/ construction of Cattie pond for the optimum conservation of natural resources.
It is necessary to immunize the domestic cattie against contagious diseases like
foot and mouth efc. It will prevent disease from spreading from domestic cattie fo
Wild animals and vice-versa

An out lay of Rs. 97.75 Lacs has been kept for this purpose.
4.2 CONTINGENCIES

Outlay in the CAT Plan for vanious components has been worked out on the
wage rates of labour, market rates and as per H P Forest Department schedule
rates. The lump sum provision has been made n the Plan for Engineenng works
for sofl and moisture conservation. These works are 10 be undertaken after
preparation of detalled estimates and as per the actual work & depending upon
the sites / location required to be deveioped. The model / design prescribed in
the proposed Plan is suggestive in nature efforts has been made to restrict the
expenditure but access and deficit may occur as per the allocation of funds and
escalation of wage rates and cost of material etc, Since the CAT Plan is to be
implemented over a period of ten years. Contingency amount of Rs. 27 29 lacs
has been proposed during this Plan period to cater for escalation and other
unforeseen exigencies

An out lay of Rs. 120.89 Lacs has been kept for this purpose

Dhsaswwari Sunda Hydroelocstric Project (2 x 35 MW) Caschment Area Trentment Plan
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‘ CHAPTER S
PAYHEN‘+ FOR ENVIRONMENTAL SERVICES

50 PAYMENT FOR ENVIRONMENT SERVICES

Payment for Environmental Services (PES) is a new concept which is expected
to galvanize all the stake hoiders including the Govt, local community living in
the Project area as well as the varlous local institutions which can be involved in
providing the service for environmental upkeep. In order that the
concept is developed In an actionable plan, it requires earmarking of funds for its
avolution, planning impiementation. Accordingly, a provision of Rs. 756.00
Lacs has been made for implementing this novel concept of performance based
PES in the CAT Plan.

5.1 nwtm.d‘:r

Being a new concept, it is natural and necessary that a Pilot Project is planned,
designed and expenmented by considering scopes and designs for various PES
models. |

|
5.2 summg; INVESTMENT

Amdmmuﬁmmwmmmmw
mechanism which provide affective incentives to multiple stake - holders
from the landed to landiess o community organizations to the State Gowt
This s expected to complement reguistion and help make large public
investment sustainable in the fields of forest plantation, local irigation and
community based forest management. This will also result in better livellhood

|

The balance fund be utilized to work the model, armve at under the scoping

of work in the field. This is pamarily to encourage local communities to modify

their land use practices. Major contribution of local stake holders is expected 1o

mu:mmhab.!m&mﬁ&.mtyum-am&y“

Medicinal Piants. Another important aspect is in enhancing infiltration in forests
|

|
Dhasewari Sunda nwhwa:sun; Catchment Ares Treatment Plan
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benefits, the local community and institutions will provide continuty and help in
mmmanmmmw‘

|
Under PES. there is need to create a relation and resource flow between
environmental service and beneficiaries. Incentive based mechanism
can be In cash or ,mmmmm“bmm
investments and mmmnummmm
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CHAPTER 6

DEVELOPMENT OF DUMPING SITES FOR SOLID
WASTE MANGEMENT

6.0 DEVELOPMENT OF DUMPING SITES

The pressure of population growth is stressing the existing system for Solid
Waste management in most of the towns of our state. The Govt of Himachal
Pradesh has taken & conscious decision to cater the need of funds for this
activity by making suitable provisions in the CAT plan of the Hydro Electric
Projects being developed within the state. Accordingly a provision of Rs. 45.00
Lacs has been mada in this CAT plan which will enable investment for planning
and implementing the solid wasta management programs of some towns in the
vicinity of the Project area. Three dumping sites are proposed to be developed in
the urban settiements of the state.

D i Sunda Nydrovletric Project (2 x 35 MW) Catchment Arew Treatmont Plan
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CHAPTER 7

DEVELOPMENT OF DUMPING SITES FOR SOLID
WASTE MANGEMENT

7.0 PROTECTION AND MANAGEMENT OF WILDLIFE

The influx of outside labourers and project people will increase in the area. This
poses a senous danger to the wildife in the catchment area  As the habitats of
wild animais may get disturbed due 10 heavy influx of project people and the
biggest threat is poaching of wildlife in the area. To avoid these circumstances
following measures are proposed for wildlife protection in the CAT Plan

7.1 CONSTRUCTION OF WATER HOLES

The Scarcity of drinking water in the catchment area prompts the wild animals
and monkeys 1o venture towards the habituated area and water sources of local
people, this sometimes result in human wildlife conflict and damages of crops in
the fields. To avoid this water holes should be constructed wherever is required.
Water holes needs 1o be tonstructed at various points as per management plan,
The recommended sze of water ponds is 7m X 6m X 2m (with stone masonry
inside) R is strongly emphasized that all this water point must be kept under vigil
of patroling staff. This I8 to preempt any suspected poaching attempt at the
water ponds/holes

An outlay for Rs.6.00 Lacs has been proposed to be incurred during the pian
perod. '

7.2 SIGN AND SLOGAN BOARDS

nmwummmmmmmmmum
sites. All these sign and slogan boards must be in Hindi and English languages in
the form of an appeal to the local peopie, telling them the imponance of wikiiife
(Protection) Act, 1972 and IFA, 1927 and FCA, 19880 etc. All such

works which are taking place in the project area must be properly displayed at
the site of execution e.g. plantation work, nursery, pasture development, soil
conservation works eic therefore, an amount of Rs.5.00 Lacs has been
proposed for this purpose during the plan period.

|
M“ﬂmma:”“’) Catchmont Ares Treonnens Plan
2
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7.3 WILDLIFE CENSUS OPERAATION

Camping Equipments . Alpine Tents 10 nos., kitchen Tents 2 nos., Toilet tents
10 nos., Dinning Tents 2 nos., Sleeping Bags 10 nos., Rucksacks 10 nos., Snow
boots 12 nos., trekking sticks 10 nos., Gloves 12 nos, Search Iights 5 nos.,
Binoculars 6 no., Pedometer 1 no., Compass, altimeter, GPS (in kind).

i
83
!
g;
:
iy

Dhaweari Sunda Hydrodoctric Project (2 x 35 MW) Carchmrvent Area Treatment Plan
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CHAPTER 8
ORGANISATION STRUCTURE AND IMPLEMENTATION
STRATEGY

8.0 wmmmw
8.1 PHASING OF IMPLEMENTATION OF CAT PLAN

cnmm-mnumhuuwww.u.wmzmo-ﬂm
likely to be completed in financial year 2019 — 20. The implementation of CAT
Pmmlumwmmwmmummdswo
FthswmmdconwmyAM Fund
MUWNMAM(CAMPA),WBWIMWM
Hon'ble Supreme Court by MoEF, Govt. of India, New Delhi

Ammwummmmwsmoymm
maintenance done up o five years, therefore Swmilarty, NTFP / pasture
wnmwmmsbemdpmm. The soi
wmwumhmsummmwm
completion of Plan period. Necessary infrastructure and establishment of
mmmmnummmmmmam
Plan penod All the works will be carmied out after the approval of Annual Plan of
Opuwon(APO)bthawAwutymuHmwbd.

8.2 ORGANISATIONAL STRUCTURE AND IMPLEMENTATION

EMMdCATPﬁ\thODOMMMMHP Forest
WM“MIWWMNWWU
Forests (CF) Shimila memummwummw
MDFO.MWMMMMMNWMN
CAT Plan. TMdeATanﬁboMmmm The
Amwummwo.mmnuumwwmw
CwmmrdFauu(POCF)mummofCFsm, He shall
be empowered 1o modify the activities under the Plan or include the works which
nmmmnm.lmmnmwmw
resolve Issues or to fulfill the objectives of CAT Plan. Any major modification, If

Divurrwari Sunda Hydrodectric Praject (2 x 35 MW) Cinich Arew Tre Plan
2
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fequired with the passage of time it shall be from executve body

84 WOFMCATMMEWATDN"AFF

Mh&fﬂmbbmwmu‘a Rohn, the headquarters of
all alled mnuuwmmmmnmmu
EwTManuhdmwMMdm

85 COSTESCALATION

submitted to the user agency by the implementing agency and differential
mwumwmwwmh%m.

M“Mh*axum Catchmpnt Arew Treuoment Plan
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CHAPTER 9

COST ESTIMATES

70 COSTESTIMATES
7.1  TOTAL CAT PLAN COST

Based on schedula rate for the financial year 2005 ~ 08, as applicabie in Shimla
Forest Circle, HP. Forest Deptt., cost of the various CAT Plan components has
been worked out The details of expenditure for varous components are
tabulated in the Annexure, The summary of total CAT Plan cost for 10 years will

be as under.

7.2 ANNUAL PHASING

qu.p_p ~ Year Period Amount (Rs. in Lacs)

1 2010~ 11 1*Year 260 63
2 201011 2" Year 24387 |
3 2011-12 3" Year 190.01
4 2012-13 4" Year 164 37
5 2013-14 5" Year 163.32
6 201415 6™ Year 8147 |
7 2015-16 7" Year 4867
] 201617 8" Year 4832
g 2017 - 18 " Ye: 51.15
10 2018-19 10" Year 5168
] | “TOTAL Rs. 134277

The schematic planning for the execution of 2 x 35 MW Dhamwari Sunda Hydro
Electric Project CAT Plan will be as enumerated in the Annexure

Diharwuri Sumda Hydrodectric Project (2 x 35 MW)
3

Catchrment Area Treanment Plan



ENGINEERING MEASURES

1 MOBEL -
GULLY CONTROL CHECK DAMS

Mode! | — Dry Rubbie Stone Masonry (DRSM) Check Dams in gullies that are shaliow to
moderate by using locally avallable stone at site Consider an area of 5 Ha for estimating

the unit cost

No of DRRM Dams to be constructed
Average dimension of DRRM Chack Dam
Rate for construction of DRSM Check Dam

=8
=Bmx15mx2m=24m’
= Rs 325Lm*

Amount for construction of DRSM Check Dam =24 X325 =Rs. 7 800/ par No.
Total amount for 8 nos. of DRSM Check Dam = 8 x 8700 = Rs. 62 400/-

Cost of DRSM Check Dam per Ha
Say

2 MODEL -1l

= 624D0V5 =Rs 12 480/- par Ha
Rs. 12,500/- per Ha.

Combination of DRSM and crate work for moderate lo deep guibes by using locally
available stone at site, consider an area of 20 Ha for estimating the unit cost | e cost per

Ha

() GULLY CRATE WALL
No. of Gully crates to be consiructed
Average dimansion of Gully crate
Total quantity of stons raquired
Crate wire required

() Cos! of crate wire

(1) Camiage from Road Head to Site

(1) Cost of crate with local stones
@ Rs 225/ porm’

Total cost (1) + (i) + (w)

(b) CHECK DAMS FOR SIDE NALAH

=9

=8mx15mx2m= 24m’
=249 =216m’
= 8 quintals

=Res 8800/ x 9= Rs 351004
= Rs 4 500/-

|
= Rs 325x 216 = Rs. 70,200/

= Rs 1.09.800/-




| ANNEXURE

No of Check Dams 1o be consiructed = 40
Average dimension of side Nolah Check Dam =8mx15mx1im= 12m’
Total quantity of stones required =12x40 =480 m*
Cost of Chack Dam with local stones =480 % 325 = Rs 1,56,000/-
@Rs. 325-parm’ |

(¢) CHECK DAMS FOR MAIN NALAH
No. of Check Dams 10 be constructed =9
Average dimansion of main Nalah Check Oam =8mx15mx2m= 24m’
Total quantity of stonas required =24x9 =216 m’
cauumoa?mwm =216x;325 =Rs 70250/
@ Ra. 325/ par m
Total cost (a) + (b) + (c)

(i@ Rs 100800/- + Rs. 158000/- + Rs. 70200/-)=Rs. 3,36,000/-

Hance, cost per Ha. for combmation at DRSM
and crate work = 338000/20
=Rs 16,800/~

3 MODEL -1
Combination of DRSM check walls, DSRM Check Dams and crate work in area with

#toding slopas with locally avaitable stone st site  Consider an area of 20 Ha 1o estimate:
the unit cost Le. cost per Ha

(a) GULLY CRATE WALL
No, of Gully crates 1o be constructed =9
Average dimension of Gully crate =Bmx15mx2m= 24m’
Total quantity of stone required =24x9=216m"
Crate wire required = 8 quintals
(iv)Cost of crate wire = Rs 3,0004-x 9 = Rs 35 100/
(v) Carniage from Road Head to Site = Rs. 4,5000-
(i) Cost of crate with local stones =Rs 325x216 = Rs. 70,200/

@ Rs 325/-parm’
Total cost (i) + (i) + (i) =Rs 1,08 800%




ANNEXURE-|
(b) CHECK WALLS
Na. of Check Walls 10 be constructed = 50
Average dimension of Check Wails =10mx08mx05m=4m’
Total quantity of stones required =50 x 4 = 200 m’
Cast of construction of Check Walls = 200 x 325 = Rs. 65,000/~
@ Rs. 3254 parm”
(c) CHECK DAM
Na. of Check Dams 1o be constructed =30
Average dimension of Check Dam =Bmx15Smxim=12m
Tolal quanity of stones requirad =12x30=380m’
Cost of Construction of Check Dam = 360 X 325 = Rs 1,17,000/
@ Rs 325(-perm’

Total cost (a) + (b) + (c)
(L& Rs 109800/~ + Rs 85000V- + Rs /-117000) =Rs. z._m.m-

Hence, cost per Ha for combination at DRSM,
Wails, Check Dam and crate works = 291800720
=Rs.14,590/-per Ha




COST ESTIMATE FOR STREAM BANK PROTECTION
CRATE
of WireCrate - 15mx2mx2m
S. No. | ftem Unit Qty. Rate (Rs) | Amount (Rs.)
1_|Crate wire an. 2.5 3500
2 from Road Head to Site 10| 125
3 of Stone, fill & tie Cum wf 325
TOTAL
|VEGETATIVE SPUR
5. No. tem Unit Qty. Rate (Rs.) MB
of brushwood material with 40 Per
1 in two layer bundie | 25| 1000|
2 ]CuthnP*sG‘l“ndﬁ'm No. 12 45 ﬁ
3 |Supply Man-days af 125
TOTAL al’
NOTE :
] flench terracing and contour stagger fenching rates are taken as Rs. 11,500/ and Rs.5,500/- per Ha.

respectively with prior experiences which may be analysed by executing agency for execution.

Catch water deain rate is taken as Rs. 1,800/ per Ha. with prior experiences which may be analysed by
executing agency for execution.




BIOLOGICAL MEASURES
| AFFORESTATION COST MODEL

Per Ha. Cost Model for Afforestation of degraded forest land

w
-
«
«
-
-
® (Colculated at Wage Rate of Rs. 120/-) |
< [Assumption: Per Ha. Cost Model for afforestation of degraded land, calculation s based on average of S Ha. plot of|
|dimension 250 x 200 m.
= s.No. | Particulans of Works Unit Qty. | Rate(Rs) Amount (Rs.)
and demarcation of plantation area
- making sections path and Ha 1 82 189538462
ete.
: and preparation of wooden posts
1.80 m long and 8 to 10 cm dia including
e 2 b oA % Nos. &l 1036 62181
shape
. of fance post upto2 miongand 8 | o, o iy 80| 545} 2122
- Digging of holes 20 - 30 cm dia and 45 cm = “l = o
- % Nos. 80| 557 334.12
® Qths.fkm 1 136{ 136.4861538
-
o 5 " ::.muow-;nmv L <sl Y m“’l
@ [ cutting in the plantation site Ha. 1 9 954.46/
° . of throng bushes in based wire - 150 3r 59151
® 10 Inmdnmmwm-m Rm zsol 9I a7
- 11 of pits over 1 Ha. Ha. 1 136} 136.2830769)
@ 2 Im:u‘,d""s""“““”"m % Nos. 40| 764| 3359704615
P of pits 30 om x 30 cm x 30 om (60% % Nos. oo 2520387692
- of pits 45 cm x 45 cm x 45 om % Nos. 318] 96267
® of pits 30 cm x 30 cm x 30 cm % Nos. 660] 153} 1007667692
° 16 SFRRMUIRIL PR Sver Sance 2 | o tack Aom nuul ul usssxsa;l
Carriage of plants in polythene bage over
® | 2 el % Nos./Km mI 14 244272
> ge | [FRPURaofentve plents raondIn ploythens | o mos. ml 175 1222 135385
- 19 of naked root plants % Nos, 200] 147 588 7753846)
® 20 |Nursery cost of plants Per Plant 1100| 4| A180|
-
-
-
[
[




'

TOTAL (5. No. 25 + 5. No. 29)

o| | [26lE | 2
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Maintenance Norms of First Year (25% Mortality)

5. No. Particulars of Works Unit ary. Amount
1 USRI ORES ] | o Mok 1 38188 42006
offelre shs O oM 0MXI0 | o e umnl ml 31497
[Filling of pits 45 cm x 45 cm x 45 cm % Nos. 110.00] 218.7 24067

2
3
4 of pits 30 em x 30 cm x 30 em % Nos. ﬁ 1&-‘ 251.92
of plants ralsed in polythene bags _|
5 EE % Nos. 1 17459 305.53
m

of plants with ploythene bags over a| w/Nos./km us.q I‘M—B[ ““4
%/Nos. fkm mwl l"l
Per Plant | 275.00] 4.00(




Maintenance Norms of Second Year (20% Mortality)

S No. | Particulars of Works Unit ﬁi“i Amount (Rs.) |
of tadure pits 45 om x 45 cm x 45 % Nos.
E: 1%

v

of tallure pits 30 cn x 30 cm x 30 ml
218,

=1
m.l

of pits 30 cm x 30 em x 30 o % Nos,

B

2
3 of pits 45 cm x 45 om x 45 om % Nos.
1
S

j_iﬂﬂé_ﬁ_i

of noked root plants including % Nos. n""l
of plants with ploythene bags over /oA § ‘d
of naked root plants over a distance /s fem I)m[ a1
Per Pant 220.00
RM 180,

1=




Maintenance Norms of Third Year (15% Mortality)

SAY

S.No. | Particulars of Works Unit Qry. Rate Amount
: E.dmnsmusm. = = 2% _.;‘g
- of tailure pits 30 cm x 30 cm x o ik, ’“’I m”l m.d

% Nos. 66.00] 218.79]

% Nos. 99.00| 152.68] 151.15)
% Nos. uuo] m.nl FETES]
% Nos. umnl m.ul 8892
%/Nos.fkm aun[ nul 1.8
Per Mant | 165.00| 4.00{ 660.00}
AM 200.00) 1.29] 258.46|
LS 300.00
Ls s00.00]
=




mmummmm

s.No. | Particulars of Works Unit Qry. | Rate(Rs) Amount (Rs.) |

1 Eﬂdbﬁuﬂodm-“mu % 38188 25200

3 a.:m.uuuunsoannmx ‘: ”ml ml l_'qJ
3¢ em

:stumaaucauca- % Nos. 6.00] 2u§ 134 40|

4 |Filling of pits 30 cm x 30 cm x 30 cm % Nos. 93.00] 1 15115

5 % Nos. msml nusl 1832

% Nos. m.ol‘ w.ul 8832

%/Nos. /km wsmr vull 366.41

NNos | 60,00 19| 5|

Per Pant |  165.00( 4.00| 660.00|

M 200.00] l-‘u’l :m

N seace]

SAY %




Maintenance Norms of Fifth Year {10% Mortality)

T

S.No. | Particulars of Works Unit Amount
demﬁn:&ml % Nok. - se1ss

2 [:':"""""'""'”“‘"”“' % Now. ﬁani mal 125,58

3 of pits 45 cm x 45 om = 45 cm Nos. 24.00] 218.79| 96.27

4 of pits 30 cm x 30 om x 30 em Nos. 100.77

s [Panting of plants rained in polythere bags | o o 70 ) 12221

5 Planting of naked root plants induding = Nos. “ml w.‘,l "
Carriage of plants with ploythene bags over|, . m-* ““l

o » distance of 2 km [ i

N """":';‘: rothuntctohe %/Nos.fem uml uul 2258

9 cost of Per Plant 110.00{ 4.00|

10 of Barbed wire fence M %

11 of path LS

2 Hepair of ol and mofsture conservation s ‘i“l
works

13 |TOTAL (Serial No. 1 TO 12) 2037.43|

SAY

mwmmmmum@mm
s No. | Particulars of Works Amount [Rs.)

1|New Norm for Plantation ﬁ
o0




U TIMBER PLANTATION COST MODEL

ANNEXURE-II

Per Ha. Cost Model for Timber Plantation

at Rate of Rs. 120/-) {
mnmmmummmuunmdsumd
S No. Particulers of Works Unit Gy, | Rete(Rs) | Amount [Ns)
and demarcation of plantation ares
including making sections path and Ha. 1 75, 5.6
of pits over 1 Ha. Ha. 1| 125 8153846 1258153646
and preparation of Wooden Fence
Posts 1.80 m long and 8 to 10 cm dia
Including debarking and fastening the top i o oo
rring and Coaltaring of the ends of
4 |Wooden Fence Posts 45 cm bottom and 15 | % Nos. nl
om conical
Carriage of Fence post up to 2 m long and 8
: to 10 om dia over distance 5 km oo ’4 m‘l ‘m“]
DégRing of holes 20 - 30 om dia and €5 cm = . n‘ “"'l nl
T | of fence % Nos. 514.06 15984,
Carriage of barbed wire over average
® | distance of 10 &m up has L e ‘I EEI 101
Stretching and firing of Barbed wire with V-
) kil et SOG4 B irondt rm m*ulmqnl zsaul
10 lmdmuﬁﬂm“ R xsol wl WII
u m"""""""“’"‘"“"""‘"“" #em nnlmmul 548,31
of pits 45 cm x 45 om x 45 em % Nos. 800} ;’%
13 |Filling of pits 45 cm x 45 om x 45 cm X Nos. 800| 20196523 1615.75
"J ml 104123
lnl uusl 1087.015385
| LS. 450.00)
| 18977.68
1 3900.00
1 45 56.25
LS. 7000 00|
13356.25
3233393
SAY]




’

/ -
S, No. Particulars of Works Unit Qty. ‘Rate(Rs.)
1 of failure pits 45 crm x 45 om x 45 % Nox. 35252
Of pits 45 e x 45 cm x 45 em % Nos. 200.00| 20197
% Nos. !mm, «.u,
% Noa. l\m’ sa.u{
X/Nos.fem nml 503,45,
8 Digging of holes for fixing of Fence posts X Nos, !044 669
] of Fence posts % Nos. 30.00] 514.06)
10 |'nterdacing of throny bush wood in Barbed oot =
11 AL(S. No. 1 TO 10)
16 |Cost of Plants Nos. 3
17 |Cost of g ___%—ﬁ
18 TOTAL (5. No. 15 70 17)
|




Maintenance Norms of Second Year (20% Mortality)

s, No. | Particulars of Works | Unit Qty. Rate(Rs.) Amount (Rs.)
1 J::Mo"-lmmlsmnﬁunﬂ % Mox. 8252 564.04
of pits 45 cm x 45 cm x 45 em % Nos 201.97 32315
Carriage of naked root plants over » %/Noshm| 1 26.03 240;
[FIAIIG OF AUl font plants schuding % Nos. munl 135,83 n7.40|
Mulching/weeding of plants in planting %Nes | sonoo) “wn o
lmmmdmm mJ
Posts 1.80 m long and & to 10 cm dia +
€ lincheiting debariing nd amening thesop | T M .. "
15 cm conical shape
Carringe of Fence posts over & distance of
7 10hm ughil %/Nos./km nnll 503.45/ mnul
8 |Digging of holes for fixing of Fence posts % Nos. nool 669.78 mul
9 |Fixing of Fence posts % Nos. 30.00] 514.06 154.22
3 l:mammmnw s m_n’ 208 PR
11 |TOTAL (S. No. 1 TO 10) 4513.32
16 |Cost of Plants Nos. 3.00] Ed
17 Imd& g 22 50}
18 |GRAND TOTAL (. No. 15 10 17) 5015.82
| SAY, nﬂ




Maintenance Norms of Third Year (15% Mortality)

S.No. | Particulars of Works Unit Qty. | Rate(Rs) Amount (Rs.)

R Lu:mdmuncmncmus % o — o

of pits 45 cm x 45 cm x 45 cm % Nos. 120,00 20197 242.36

W/ Nos. /km mml 2&03' lﬂ.ﬂl

x Nos. mm[ 136 28| 163.05

% Nos. 900.0 4402 39711

% Nos. ml# 956.68] uux#

Whos/km|  30.00| 503.45 1510.34f

8 [Dhgmig of holes for Ring of Fence posts % Nos. mnl 669.78} ml

9 of Fence posts % Nos. 30.00] 514.06 154,22

10 :.:mdmmwnw o~ md 208 ”ﬂ

11 |TOTAL(S. Ne. 110 10) a17a.70|

16 Ig.omnu Nos. 120, 360,
17 [Cost of U/stapples Xg

TOTAL (5. No. 15 70 17) | 4557.

SAY| 4557.




Rate(its.) Amount (Rs.) |

282 42303

20197 24236

ln.ﬂ] 26.03 187.42

mnﬂ 13588 163.05

s r‘m"'""""m % Nos. nﬂ a2 397.11

and praparation of Wooden Fence

Posts 1.80 m long and 8 1o 10 cm dia m{

. ng debarking and fastening the top e o o

15 om conical shape
of Fence pouts over a distance of

7 10 krm uphil %/ Now Sk ‘.ﬂ* 50345 WJ
L] lmamumumm % Nos. 669.78| mnn!
9 |Fixing of Fenca posts % Nos. 514.06, 15422
%0 lnmmdmmwnw o | 208 ‘°’~”|
15 Mu&numg 417470}
16 [Cost of Plants Nos. 3.00 360.00]
17__|Cost of U/stapples S 45.00] 2250|
18 lc_nomugu:stom wg
SAY| A557.




Maintenance Norms of Fifth Year (10% Mortality)

-

-

-

[

@ S.No. | Particulars of Works Unit Qty. Rate(Rs.) | Amount (Rs.)

@ % Nos. asz.sa' 282.02

® * Nos. 80.00{ 201 97

® N/ Nos. fkm uoul z&ual 124.95)

® % Nox. um{ usal 10870

[ % Nos, mm[ 4412 397.11

«

6 % Nos. 30, mnﬁ m.ml

®

. %/Nos. /km aoanl 503,45/ xsmu]

® 8 quumumamm % Nos. aoml mnl mu]

. a ‘wam % Nos, 30.00| 514.06} 154.22

o 10 WdMMMhW o manl 508 “"”j
11 [TOTAL(S. No. 17O 3836.08|

- 16 |Cost of Mants - Nos. 3.00] 240.00|

Py 17 of Xg 050] 22.50]
18 TOTAL (5. No. 15 10 17) I 4098.58|

® SA £099.00]

ABSTRACT OF COST MODEL FOR TIMBER PLANTATION

® [ ] Particulars of Works Amount (Rs.)

. 32334.00

: e

-

: =

Py esw;l

. Cﬂ-l

P TOTAL | $6037.00|
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-~ BOLDGICAL MEASISES
(4 W FODOIN FANATION COST MODEL
™ n.o-- for
. -a::‘mwbun-m o & beied wn swetage of 5 Ha piot of]
3 o Purtiiutars of Works U :
and demar Lation of plantatios
. 1 mating ssctiom paih and K| e
: - ::’Mlu-
e | Ha Ma =
‘ Wil prepastion of Weode fecce b = e
A 1.0 1 long #ed § 19 10 om dhe
Y S dobrin i esng o o0 . .y o 20
. anit Caataring of the ench of
® . " Fance Posss 45 cm bonom wed 15| % Nen. 4 :ul uml
of fance
- 3. (IS RN S | 2 s w s 151034
= of holes 20 - 30 cm d a0 45 on
° - e nl ) w01
ol fency
(] :nn e, - ? ::; £
it — Q. fim 1260
@ ” -.u-:a:‘u-;"“ o -
» sy IRI5.54
[ 10 [Preparstion of ingection puth 80 e wite | e vol sof 120463
® 1 [ eing o8 Whrene B i Rarbed ] °|
‘ s L SAR3Y
13 [Oageg oF s 45 o x 45 O & &
. 13 [Owggng of .-l--:': :—E %
® I8 [Fifing of pits 45 cm « #5 cm x 45 om ™ e 200 s
15 [Fiming of pits 30 om « X0 om & X0 N e AL} [
® 1 JRROE o0t Phiuits I SUonts | ot pivs. At nl ol s
L)
o plants i Pulythere
¢ L v 32 | ey Do v s | o Nos/xm -:l w1 |
° " Poed roat Mimis nioiive B | [P P
]
° ol o "..-.w.. % s o w13 Im s1%77)
‘ 2 m-h.. e 1 sonns! a1
31 [Comnstrue du-‘ Wen 3 ﬂﬂ
. n rose Patches 30 o x 30 o 2001
@ 3 Vot (5 . 130 e
Tt | 3
17 |Matertsl ct of Rarbed was aiL_ 1
® FpEas i
20 [Cost af Plan
e 3t JCostal : =
& : E:'L‘." Cowt (5. No. 17 10 3
e
®
>
-
“
-
-
-
-




&h-—nuu—dh\&mlw

S. No. | Particulars of Works | Unit Qty. Rate{Rs.) Amount
i md%m”mln“l”’ % Nox: 12000] 1522 21148
2 Ra-digging of fallure pits 45 cm « 45 cm x 45 % Nos. ml :252 0
3 120.00] 141.01 169.21
E) 20097 16158
5
-ml 260 aes
mu{ 16117 1
)

oy

=

&
el B _LE

=

ElE

12 [Digging of holes for fixing of Fence posts % Nos. &m,

13 of Fence posts % Nos. 15.00{ 514,06] 711
14 of wire Fence. M 200.00} 2

15 Interfacing of throny bush wood in Barbed M 305 1
16 __[TOTAL(S. No. 170 15) ﬁ
19 of Plants Nos.

20 of 0.50) 45.00

n TOTAL (5. No. 18 TO

2 SA




Maintenance Norms of First Year (25 % Mortality)

-

-

-

-

@ S.No. | Particulars of Works [ Uait Amount

® 1 Ll:mdﬂnuh”a-:”cmlnl % s 1200 =5 53A (

® 2l [T eiiremeianateans el e u.dn[ 190.9 xsgl

& 3 % Nos. 120,00} 76 91.66
[ % Nos. 80,00] 109. 8152

® 5 %Nos. /km mol 8725

= . s

© %ios. nnml §7.30 mn]

‘ T T T T

- stos | sl 23%0] 191.20]

™ and preparation of Wooden Fence

o |« BRI | e el o

15 cm conical |

® 1 c"":&"”"""‘"""""‘"' Nos Am uml 27270 6136

[ ] 12 |mumumamm % Nos. xm] 362. 54.42

- 13 % Nos. 15.00] 27845 41.77

° ) "M | 20000.00] 065 130,
15 AM : 165 moul

. e s

o B T -
2 SAY %gl

-

-

-

-

@

-

-

-

-

-~

®

L

-




Maintenance Norms of Second Yesr (20 % Mortality)

-~
L]
L
-
@ |She Particulars of Works Qy. | Rate(Rs.) Amount (Rs.)
® 1 ;"""""""’”“"”"" | %m0 u.ai 176.22 169.17
¢ 2 l;""“"""’““'““' XNow. uml 352,52 2561
3 of pits 45 cm x 45 cm x 45 om & 14100 135.37]
® 4 of pits 45 cm « 45 cm « 45 cm % Now. % 201.97 ng
e 5 %Nos./km sual 161 309.2
-
® %Mo fkm aun] 26.03 1332
® *Nos. su:ol 16117 154.72
@ wnl 13588 lusl
® mnl ouuf uzsol
-
P mnl 50345 113.28|
. 12 |Digging of holes for fixing of Fence posts % Nos. u.wl 669.78 10047
13 |Ficing of Fence posts % Nos. 15.00| 514.06 77.11
¢ 14 of Barbed wire Fence. M 20000.00} 1.20| 240.00
& - ;:mammmuw =N M R “””I
® 16 AL (5. No. 1 10 15)
® 19 of Plants Nos. 160,
_A_%‘.‘m ""}
21 TOTAL (5. No. 18 TO 20) 3382
b 22| SAY Eﬂ
-
-
-
®
‘-
-
-
-
[
L
-
-
-




5. No. Particulars of Works Unit
1 of failure pits 30 cm x 30 em % Nos.

_Rate{Ry) Amount (Re) |
 wen

om
]:mdum.uauusm:c P

of pits 45 cm x 45 cm x 45 cm % Nos.
of pits 45 om x 45 om x 45 em % Nos.

%Nos. /km
Carmiage of naked root plants over KNS/

14101

L B L)

I.‘l.al 231.9%

Planting of plants raised in Polythene bags %Nos.
amming,
Planting of naked root plants including % 13588

[
s
72.00|
2.00|
|
s s
nai 11601
s ]:'W“M“m % Nos. u::[[ aan 35298
4 i
15.00] 11328
=
15.00(
20000 00|
20000
mﬂ-ﬂf
1

161.17]

2 |Mdhdahrl~dh¢m % Nos,

13 |g$dhuu& %
14 [Repair of Barbed wire Fence.

|mtertacing of theony bush wood in Barbed

669.78 10047

E

wire.
TOTAL (5. No. 1 10 15)

. SCE:

28|58 =

>




Maintenance Norms of Fourth Year (15 % Mortality)

S.No. | Particulars of Works Unit Qty. Rate(Rs.) Amount (Rs.)
1 L_"‘"'“'u'""”“"”""” % Nos. 7 176.22 126.88
Re-digging of fallure pits 45 om x 45 om x 45 o “‘4 a2 182
of pits 45 cm x 45 cm x 45 cm % Nos, 72.00| 141.01 101.53
‘of pits 45 cm x 45 cm « 45 om % Nos. 48.00 201.97 96.95
*Nos /km ruq 231.95]
NNos. nu* 16117, uual
% Nos. n.m{ nzz]
% Nos. mn{ u.u! m.u]
g and preparation of Wooden Fence
1.80 m long and 8 10 10 om die
10 Hnchuding debarking and factening the top. | ™ ™O* o ”“’1
15 am conical shape
of Fence posts over & distance of
1 1.5 tom uphit %MNos fkm u.m] 503.45 1
12 Imamumumm % Nos, u.nnl mni 100.47
13 fence % Nos, 15.00| 514.06] 77.11
14 of Barbed wire Fence. RM 20000.00] 2
1 intertacing of throny bush wood in Barbed - mno[ %08 m;,
16 Ne. 1 TO 15)
= = —
20 g asol
21 TOTAL (5. No. 18 TO 20) | 295183
22 SAY




Maintenance Normes of Fifth Year (15 % Mortality)

-

-

¢

y: 1 |
| S.No. | Particutars of Works Unit Gty | Rate(hs) Amount (Rs.)

: 3 Re-cigging of fallure pits Vcmx Vama 30 | o .‘4 ‘”‘nl .uJ

2 Wumwem-cm-a o n‘* nuz‘l yad

® 3 ?'p.dg“annﬁmxdm % Nos. 4R.00| :m 67

= N . of pits 45 om x 45 &m « 45 om % Nos. 2.00{

. s :umumu-wwm Sotes ‘ml ““4

® NS Am n.a:l 2609 u;'

[ promy uu* 16117 ruq

e % Nos, :unl unJ

b % Nes. mili aull

[

[ % Nos. ¥5.00) u-l 142.50{

“

. ot |  sw| s s

® % Mos, uml aa.nl 10047

® !s: 15,00 77.31

(9 am i nuzl

® Now. 300

¢ s osu} as.oq] n

¢ ]

Py ABSTRACT OF COST MOOEL FOR FODDER PLANTATION

-~

~

[

~

-

-

® an.

¢ yoraL |

[ ]

-

e

®

-




BIOLOGICAL MEASURES
Wl NTFP PLANTATION

Per Ha. Cost Model for NTFP Plantation

‘ (Calculated at Wage Rate of Rs. 120/-) |
wnummwmmun—uamasmndﬁnq

250 x 200 m.
S. No. Particulars of Works Unit Rate (Rs.) Amount (Rs.)
Survey and demarcation of plantation area
1 making sections path and Ma B.Gl 5.6
of Map etc.
2 |Lsyout of Pathes over 1 Ma, [ 125,
Cutting and preparation of Wooden Fence
Posts 180 m long and & to 10 om déa
3 including debarking and fastening the 1op % Nos. 956.7 s7401
15 om conical shape
Carriage of Fence post up 1o 2 m long and 8
. 10 cm dia over distance 1.5 km e . 45330

5 lmumn-nmauum

% Nos.
% Nos.
% Nos.

Qths. fkm

Stratching and fixing of Barbed wire with V.
stapple In each strand (3 strands)

7
§l8lelsl 9| lolslelel o [f. f
:

3 Iumdmmhwm o 30

fence
1n lmmdmmwmﬁo Rm 80 120462
12 I::nuﬁmdhdm”an”un-zs . 2412

PManting of Medical plants in Patches x
13 it Nos. m.o‘

Carriage of naked root plants ovar distance
| e % Nos. /Kkm mu]
15 [Total (5. No. 1 to 14) 17849.82]
18 |Cost of Medical fach 3.00
19 |Material cost of Barbed wire Qs
20 _|Cost of U-Nails Kg 1 45,

56.25

21 of Fence Posts LS. 6720,
2 Material Cost (5. No. 18 to 21) mg
23 TOTAL (5. No. 17 +5. No. 22) 43526.07]
43526.00]

SAY




Maintenance Norms of First Year (25 % Mortality)

$. No. | Particulars of Works Unit Qty. Rate(Rs.) |  Amount (Rs.
1 Re-digging of Patches 30 cm x 30 o x 25 % Mox. 250, 12089
nsani 135.88
26.03 65077
% Nos. 15,00 uaﬂ msoT
15
Cartiage of Fence posts over a distance of
5 Ighw %Nos/km Lun| 503.45 u.usi
[ Imdhd-hmdf-um %Nos. uﬂ 334,89 sua]
7 of Fence %Nos, 15.00{ 514,06] 7%
8 of Barbed wire Fence. RM 200.00] [ 240,
» mmdmmmhw e 280, 5o s‘iﬂ
10 _|TOTAL (S. No. 110 9) 3823,
19 |Cost of Plants Nos. 3750.00]
20 Kg
n

&
:
i

R e =—2s
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Maintenance Norms of Second Year (20 % Mortality)

S.No. | Particulars of Works Unit Qty. |  Rate{Rs.) Amount (Rs.) |
% Nos. 12083 NQ
% Nos, mn* 135 1358.77)

% Nos./km xmm' 2603 52062

% Nos. 15.00 956 68| 14350|

ANos fhrn 503.45 us.zll

WMos. xsml scm]
KNos. 1500 514.06] 77

M 20000

M 3.05 54831

3293.47|

Nos. 1000.00| 2000.00)

0.50] 45.00] 22.50|

| | 6315.97|

sav] 6316.00]




Maintenance Norms of Third Year (15 % Mortality)

S.No. | Particulars of Works Unit Qry. m Amount (Rs.)
3 l::undmmcu:Nuns % Mok 13003 18125

2 I:n‘dwmumm Stk mml m_l ma]

v T

:i;l? .
%s
ii
i

!
:
|
s
;
SR EHE
HoH
£
H

3|65
-
i

TOTAL (5, No. 18 TO 20)

-
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-

]

L

L

®

¢

© ko uphill
®

]

-

-~

~

o

. —

e of 050 45.00] 2250
- ﬁ I o3
® 2 SAY|
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Unit Qty. l. Rate(Rs.) Amount (Rs.)
» Nos. auq 12083 18125
% Nos. mu‘ usnl mq
%Nosam|  750.00] mnl mq
s I -
XNos. /um 503.45 1
wor |l =
%Nos. 1500 S514.06] 77.
KM
M 305 54831
Nos.
("8 CED 4500
| 5035.71
say 5036.00]




Maintenance Norms of Fifth Year (10 % Mortafity)

S No, | Particulars of Works Unit Qty. Rate(Rs.) Amount (Rs.)
1 Re-digging of Patches 30 cm x 30 cm x 25

2 S Ntot phvntn Iy SO0 SR o sami usnl

e e >

Igggdwmm
Interlacing of throny bush wood in Barbed
wire.

TOTAL (5. No. 1 T0 9)
of Plants

240.00|
54831
Im%g&y_- 0.50] 45.00
22
‘ TOTAL {S. No. 18 TO 20) | nﬁ
SA

SRIEEs

|
!
i
]

TOTAL |
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Por ia Cout Model for Pacture Devwiopment

mhpuwhwm it based on bdllh.*t
ot [ Amowst () |
b Bﬁl
i o
5| Nl
1 ) %0.00|
15415/




Maintenance Norms of Frst Year {25 % Mortality)

S. No. | Particulars of Works Unit Qty. | Rate{Rs) Amount (Rs.)
1 o ation of strips 100 cm x 0.30 cm x % Nos. 2 35G.77 70154
-2 701.54|
5 of Seed Xg r 38625 386.25)
2 #mxgucm 1087.79)
22 - SA 1088.00|
Malntenance Norms of Second Year (20 % Mortaity)

SNo. | Particulars of Works Unit | Qty. | RatelRe) | Amount(Rs)
1 b::-uﬂmdmlmml&nun- % Now. 2 35077 m]
%mj 561.23|
|Cost of Seed g 100{ 386.2% 386.25)

2
s

n #m&gn 470 5) 1 947.48|
2 SAY! 947.00|




BIOLOGICAL MEASURES
Nl REVERINE LINEAR/STRIP PLANTATION
Per Ha. Cost Moded for Reverine Linear/Strip Plantation

| %ghd!g |
Pet Ma. Cost Model for Reverine M“b*‘.mdﬂl#d‘

250 % 200 m.
T ory. T waefis) | Amount ife)
Ha 1 75.6{ 75.60|
% Now, 0| 56.7] Sra08

% Nos.

*
:
g§l88! 8

;

AAHHEHE:

z
1818

:
LA

e fesfis
g
e
i

:
i
i

AND TOTAL {5 No. 18 + 5 No. 24)




Maintenance Norms of First Year (25 % Mortality)

[ Particulars of Works Unit__
of patches 60 cm x 60 om x 25 :

-:-E
|
E!

H

:
g

° t:*dmmmoﬁmdl

10 Digging of holes for Fence posts for 45 cm

2
AHELE

intertacing of bushes in barbed wire fence.
TOTAL (S. No. 170 12)
[Cost of Plants
af Seeds
of U/stapples

SAY

AE| S| B

3.00 195.00|

WlNos. /e
HNos.
of Fence posts including strutting. WNos.
™M
Nos.
Kg
Kg

-F

1EIHHHH BRI HH
"




she | Particulars of Works Gry. T Wasehs) T Amount (i)
3 I:mdmﬂm-ﬂmla B 5”4 2 11956
5 50,00 176.22 8811
% Nos. 50.00] 0 L
% Nos /km soml 161.08) “‘“I
%Nos. 50.“4 161.17 “—s‘l
WNos. 50.00] 139.02 6351
i 200.00§ ooy

|

1,80 m long and 810 10 cm dis Inchuding | 143.50]

. & fastening of the top 15 cm ‘“]

s of Fence posts over a distance of 1 wNos./km ‘54 503,45 %5

% |omdmbvmmh'6°l *Nos 154 669 100.47

1 |mummumm Fohos. ‘5‘4 A iaes

12 [interiacing of bushes in barbed wive fence. |  AM 180.00f 305 gy

T [TOTALS. Na 110 13] I

16 |Cost of Plants Nos. !

17 of Seeds L :
B e ol . & ‘
C2 o ow i &= S5 !

i SAY




Maintenance Norms of Third Year (15 % Mortality)

S.No. | Particulars of Works Unit | aty. | Rate(Rs.) Amount (Rs.)
R Ll:ﬁndmtoculmmns S uq — =
of pits 30 om x 30 cm x 30 cm % Nos. 40.00} 176.22 70.
% Nos. 40,00 141.01 56.40]
% Nos./km om] 16
Whos. Ann[ 161.17 54,47
KiNos. 40.00{ 139.02 5561
RM 200.00
WNot un-l ua] 14350
%Nos./km xsml 503.45) 75.52
10 |PEing of holes for Fence posts for 45 cm S “ﬂ o 10047
11 |Fiwing of Fence posts inchuding strutting. WMos. 5!4 514.06 7
12 lmmah-unb-mmm. KM mwl 3.05 s4831
13 |TOTAL (S. No. 170 12) 1656.37)
16 of Plants Nos. 3.00
17 of Seeds Xg 0.20]
18 of Kg 050
19 TOTAL (5. No. 18 TO 20) 1|
20 SAY|




Maintenance Norms of Fourth Year (15 % Mortality)

S.No. | Particulars of Works Unit Qty. | Rate(Rs) Amount (Rs.)
‘ 235.11 95.65
17622 70.
141.01 56.40
161, xusl
16117 64.47!
139.02 5561
‘ e
wo uuog
S03.45 7552|
10 lmdhﬂuhmmhﬁm oo “‘4 ey 10047
deep. !
1n |mammmm %hos, u.nl su.osl 7711
12 |mdwm-mdmm. am 180, 3.05 548,31
13 {5. No. 170 12) 1656.37'
16 |Cost of Plants _Nos. 120,00
17 |Cost of Seeds g 0.20| 120.00| 24.00f
18 of [ 050 2
TOTAL {5, No. 18 1O 20) 1
SAY




Maintenance Norms of Fifth Year (10 % Mortality)

5. No. | Particulars of Works Unit Qty. | Rate(Rs.) | Amount(Rs) l
I:mdm?wquﬁ- | %nos .ad 23011 59.
ofpits0cmxI0cmxIem | %Now |  J5i 17622 4405
em x 30 cm. % Nos. 3525
% Nos./km :ﬁ n.scl
Aios. zsml 161.17 aal
os. 34,75
M
Hlos 15.00| mu‘ m.u]
shape.
s t‘d%mmaﬁmd! oA 0348 7552
1 lxndmhmmhcsm tes. 54 sea.78l 10047
1n IMMWMMW Wos. )S.OOI 514,06/ 7
12 Imumuw-&-m RM 180.00| 105
13 |TOTAL(S. No. 110 12) 1479.57|
16 |Cost of Plants Nos. 25 3.00{ 75.00|
17__|Cost of Seeds g 0.20] 120.00] 24,
18 |Cost of U/stapples g 050] 45.00(
19 |GRAND TOTAL [S. No. 18 70 20) 1
20 SAY| 1601.00|
REVERINE LINEAR/STRIP PLANTATION
Amount (Rs.)
-
i
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