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CHAPTER-I
INTRODUCTION

1.1 Introduction

Proper utilization of natural resources 15 central o the steady progress of a country like
Indiz Problems of scarcity of resources and associated degradation of the environment
are common all through the country. It is the seventy of such problems and the
consequences, which vary from one region o the other depending upon the physical,
hiological and socio-economic attributes, In view of this vanabihity, resource analysis at
local, regional and national level becomes equally important. Himalayan remon deserves
special anention because of extreme physical constraints for producton cnented land
uses, poor communication, strong dependence of hill people on the natural resources and
significant influence of the Himalavas on the adjacent Indo-Gangetie plamns,

Relevant mformanon on quality and quantity of natumal resources thus becomes basic to
development planning. Amongst a variety of natural resources, soil losses are the first
and the foremost problem m the Himalayas, which causes siltation problems in the plans
and cause reservoir sedimentation. The loss of productive substrata 15 both due to direct
human development actiens and indirect ecosystem changes. The direct human
development action pertams to cultivation and development activities like road
construction. The indirect human mduced ecosystem changes like change n land use,
excessive use of natural resources cause over the limits prescribed are causing ernsive

forces 1o erode most of the productive soil from the already depleted system



1.2 Soil Erosion — Definition, Factors and Types

Erozion may be defined as the detachment and transportation of soil. Mainly water is
responsible for this erosion, In many locabons, winds, slaciers, etc. are also the agents
causing sol erosion. In the catchment area of a hilly temam being considered for this
project, water erosion 15 the mostly prevalent and has been estimated It is estimated thar
33 3% of the total geographical area of the country 15 subject to varous land degradation
and eros:on problems like saline alkah soil, waterlogged areas, marshy and gullied lands,
area under shifting cultivation, desertification. etc.

Varnous tvpes of water erosion are as described helow:

i.2.1 Splash Erosion

When vegetative cover is stipped away, the soil surface s directly exposed 1o raindrop
impact. If the soil 15 on a slope, gravity will cause the splashed particles 10 move
downhill When mindrops stnke bare sol, the soil aggregates sre broken up. Fine
particles and organic matter are separated from heavier soil particles. This pounding
action destroys the sol structure, Splash erosion 15 closely related to rundrop size, the
impact increasing with the size of raindrops

1.2.2 Sheet Erosion

Sheet erosion is caused by shallow sheets of water flowing over the soil surface. These
very shallow moving sheets of water are seldom the detaching agents, but the flow
transports soil particles that have been detached by ramdrop impact

1.2.3 Rill Evosion

Rill erosion begins when shallow surface fAlow starts to concentrate in low spots in the

soil surface. The energy of this concentrated flow 15 able to detach and transport soil



particles. This action beings to cut tiny channels mto nlls. Rills are small but well-defined
channels that are mostly a few inches deep.

1.2.4 Gully erosion

Gully formation is an advanced stage of nll erosion. It ocours on a bigzer scale than nll
erosion. The crosssections of gullies frequently assume a V or a U ghape It usually
occurs, either where runoff from a slope increases sufficiently in volume or velocity to
cut deep ncisions or where runoff from a slope increases sufficiently in volume or
velocity 1o cut deep incisions,

1.2.5 Channel Erosion

Channel erosion occurs when bank vepetation 13 disturbed or when the volume or
velocity of flow in a stream 15 increased. Common points where erosion occurs are at
stream bends and at constrictions. Repair of eroded stream banks 15 difficult and costly,
1.3 Damages of Soil Erogion

The damages of seil erosion can be partitioned into costs on the site where s01l erosion 1s
taking place and off the site where sediment deposition 1akes place. Following are the
major damages of soil erosion:

1) Loss in production potential

i) Reduction n infiltration rates

i) Reduction in water-holding capacity

) Loss of nutnents

vy Increaze in tillage aperation costs

vi}  Reduced transport and storage capacity

Vi) Reducnon in water supply



vin)  Depletion of wildhfe, ew.

1.4 Catchment Area Treatment { CAT )

Assured water supply and electric power are the pnme necessities for increasing farm
production o meet the ever growmng demand for food, fodder, fiber and many other
commodities. As a result multipurpose niver valley projects are shill beng emphassed in
the development planning of the country. Such development projects, specifically those
targeting magnificent production levels are accompanied by vanous problems of
environmental degradation and may often negate the benefits accrumg from the
commissioning of such projects. The common environmental problems encountered
during execution and operational phases of major hvdroelectnc projects include land
degradation in the catchment area Also, reduction in life and efficiency of impounded
reservoirs and threat to life and property in downstream areas are the senous
manifestations of the increased silt load

Excessive erosion and sedimentation thus cause both environmental and economic
impacts Economic impacts may be more prominent and easier 1o assess, whereas
environmenial impacts build slowly for years, and may be wreversible,

Eroded soil contains nitrogen, phosphorus and other numents, which when camed inlo
water bodies, promote algae growths that reduce water clanty, deplete oxyoen, lead to
fish kills, and create odours. Frosion removes the smaller and less dense constituents of
topsoil, which are required for plant growth. The remammyg sub-soil & often hard, rocky,
infertile, and droughty. Thus, re-establishment of vegetation is difficult and the eroded

so1l produces less growth,



Preparation of Catchment Area Treatment (CAT) plan pertaing to preparation of a
management plan for the treatment of erosion prone areas in the catchment aren of the
proposed project. It has been observed from past expenence that the life span of a
reservoir is greatly reduced due to erosion in its catchment area. The costs of dredging
and disposing of the sediment increases, whereas the storage capacity of the resenvor
decreases. This effect is more prevalent in the Himalayas as the areas are generally
enstable, Effective preventive measures have to be taken for the treatment of the
calchment arca so that the area 15 stabalized against future erosion. This is thus a prime
concem for the project implementation authorities.
The areas, which are erosion prong, are also prone to natural disasters like landshdes,
rainfall runoff, washing away of crops due o excesive minfa.'ll; ete, Construction and
development activities also cause a large merease in erogion. CAT leads to the welfare of
the people living in the catchment area and guides them about the agncultural and
srazing practices w be followed for long tenn ocoie and growth, Iis effective
implementanon requires m-nﬁeratiﬂn from the local peaple.
Frosion and sediment control measures add to the costs of land development Control
‘2ng are prepared, which mvolve matenal and [l 2te Costs for various types of
raanagemen: and treatment are often hard 10 separaie lrom other land development costs.
If the trestment measures are prepianned, the erosion conrol costs can be minimal The
costs of these management measures represent the total costs to the developer, includig

|shour, equipment, materials, maintenance, overhe: g1



1.5 tveed of the study

The kol Dam Hydro-electne project proposed (4x200 MW) has been accorded approval
by Central Electricity Authority, Govemment of Indi m August, 1988 and also by
Minisiry of Environment & Forests from environmental angle which has been transferred
in NTPC's name from HPSEB. As per one of the conditions stipulated while according
environmental clearance, a catchment area treatment plan was {0 be prepared which is w
be undertaken with the pimary objective of amesune soil losses and dearadation of the
area. NTPC entrusted this job to WAPCOS o prepare a phase wise CAT plan and cost
estimates for undertaking vanous treatment measures. The primary objective 15 to ensure
that effective erosion control and best management practices are adopted. A digiul
elevation model (DEM) of the directly draining catchment 15 shown in Fig 1 1

1.6 Scope of work

The broad scope of the study 15 1o establish land wse pattern through satellite data and
boundaries of directly dramir ¢ nvers, development of slope map of the area, collection
and analysis of soil samples, preparation of drunage map, establishing soil erosion rate
and identification of highly erodible areas, suggeston of soil conservation measures, [ike
contour bunding and terrzcine. vegetated water ways, sinp cropping, paswre
development and protection, gully plugging, check dams and crop rotation, e, Detled
seope of work 15 given below:

Methodology

The methodology to prepare the congeptual CAT plan for Kol dam project 15 brefly
described in the following paragraphs. The following coverages are required for

preparation of Calchment Area Treatment Plan as required by MokEF.
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Landuse
Landuse pattern would be studied using the latest satellite imagenes. The digital saelhte
data for IRS 1CND satellites would be procured for LISS-TI and PAN sensors from
Mational Remate Sensing Agency. The digial data from both the sensors would be
merged to cnhance the reselution and iterpretability of the data. The caichment area
boundaries of the directly draming rivers would be digiised from the toposheets which
shall be arranged by NTPC. The catchment area boundaries would be digitized and
supenimposed over satellite imapery and the area of mierest will be taken out The
enhanced image would be classified m different landuse categories using the signatures
collected dunng the ground truth venfications.
The landuse map so prepared would be peoreferenced in the real -mnrdumtcs and area of
different classes would be calculated The landise catepories would include the
followrimg
- Vezenation Density (Crown Cover <1086, 10-40%, 447 )
- Built up area
- Agneuluml land

Water bodies
- Barmen land
- Any other specific/peculiar category,
The above exercise would be camied out inhouse using standard remote sensing and GIS

sofbwares like ERDAS — Tmagine, Arc/Info.



Slope map

A slope map would be penerated using the digitised area of directly dmining rivers,
Contours falling in the catchment boundaries would be digitised at 100 m interval The
digetised coverage would be imported into Are-View Spatal Analyst software to prepare
ilope map of the area

Soil

To compute soil erodibility factor, mimimum 40 seil samples would be collected from the
catchment area and would be analvzed for texture (sand, silt & clay and X Ray where-
pver applicable) and orpanic contents

Drainage map

A drainage map of directly draining rivers would be pf&palmd using the satellite
IMageries.

Soil Erdsion Rates

The layers would be used to denve ficiors wsed in Universal Soil Loss Equation (USLE )
to compute the 501l loss Fmrn. various landuse categones.

Based on the soil erosion rates, the directly draining catchment area would be classified
based on the soil erodibility. The «1 0 with high soil erodibility would be identified and
priontized. Based on the above estimstes, varous conservation measures like contour
bunding and terracing, vegetated waterways, strip cropping, pasture development and
protection, Gully plugging, Check dams, Crop rotation, afforestation, ete would be
warked out

The Catchment Area Treatmeni Plan would be divided mio various phases as per the

priofity based on the vulnerability 1o soil erosion. As g part of the study, the area 1o be



covered and the year-wise expenditure likely to be incurred for CAT in different phases

would also be estimated
1.7 Outline of the Report

The report comprises of the following Chaplers

Chapter2  Project description

Chapter 3 Charectenstics of the catchment

Chapter 4 Methodolagy for prepamation for vanous thematie layers and soil loss
modelling

Chapter 5 Watershed management — available techniques

Chapter 6 Identfication and pnomtization of watershed management

Chapter 7 Cost estimates
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CHAPTER 2
PROJECT DESCRIFTION

2.1 Brief Description of the Project

The Kol Dam Hydroelectric Project (4 x 200 MW) is located on Salluy niver, 6 kms
upstream of Debar Power Station of B.5 L. Project m Bilagpur Diswict of Himachal
Pradesh . The project envisages utilisation of a drop of about 140 mirs by constructing a
163 mirs high rock fill dam and a dam toe power station with an installed capacity of 800
MW Besides providing an annual energy generation of 3034 GWh, the Kol dam Project
would enhance the life of the Bhakra Reservoir by about |8 years A map depicting
vanous hydro-electric projects on Satlyj river has been shownm Fig 2.1

This project has been basically designed as a run-of-the nver Hyidro Power Development
with advantage of additional storage for the first 30 years.

The Project has the distinct advantage of bemng located only 6 km from the National
Highway-21 just upstream of the existing Dehar Power Plant which 5 having a very well
developed infrastructure.

2.2 Project Features

Kol Dam Hydroelectric Project comprises of the following

2.2.1 Rockfill Dam

A 163m high (above deepest foundation level) and 500m long (at crest) rock and gravel
fill dam across tiver Satlyj with impervious central clay core o provide a pondage of
o000 ham (90 M cum) between FRL 642m and MDD 636 m. The pondage would

reduce 10 3150 ha m afier 30 vears ol operation due to siltimg
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2.2.2 Spillway

A 420 m long chute spillway with a gated crest is proposed on left bank with a crest level
of 625m. The spillway has been designed  pass a Probable Maximum Flood of | & 500
cumecs

2.2.3 Diversion Structure

The river flow during the eonstruction period s proposed to be diveried through 2 No
14m finished dia horseshoe tunnels. The lengths of the tunnels are 870m and “10m
respectvely and these have a discharge camying capacity of 6500 cumecs,

2.1.4 Desilting Arrangement

A covered desilting arrangement in the approach channel of the spillway within the bodv
of the reservoir has been envisaged in order to eliminate all sadiment particles of size
0.25mm and above.

1.2.5 Power House

A surface Power House s located at the toe of the dam and has 4 Nos Franci- pe
vertical axis Generating Uni.ts-::nt‘im MW’ each. The Generating Units are being f2d by
independent 6 45 m dia underground penstocks each having a carrying capacity of 196
cumecs

2.0.6 Transmission

400 KV integrated transmission system has been evolved by Central Electricity Authority
for evacuation of Power from Naptha Jhakn {1500 MW}, Kol Dam (BOO MW) and also
from some of the other future projects likely to he constructed in the Satluj basir This

system of 1260 route Km lenuth of line to evacuate the power from these projects 1 load



centres at Abdullapur (Delhi), Bavana, Bhiwam and Jaipur has been approved by Gowr

of India for execution as a separate project in the central sector,

A 50 Km long 220 KV DVC line fiom Kol Dam power house to Kunihar 15 proposed 1o

meel the requirements within the sate. The cost of this 30 Km line has not been included

in the cost estimates.

13 Hydwolopy

The inflow data for Satlu) river a1 Olinda (Bhakm) is available since 1907 {contmuous

from 1911) A gauging station was established at Kasol (catchment area 53,700 sq.km)

near Kol dam site in the year 1966, Site specific data of Kasol for 34 year period (from

1966 to 1999) have been utilised to determine 10-daily inflow data. Though correlated

data 15 available since 1911, the earlier data has not been utilised, because site specific

data for 34 yvears 15 considered enough for project plannimg purposes.

The spillway has been designed for a .standard project flood of 11400 cumecs - and

‘deiuacy of free board has been checked fora PMF of 16500 cumecs. The design flood

for river diversion duning construction has been aken as 6500 m*5ec. While accepting

the PMF as proposed by HPSEB, CWC suggested that value adopted for PMF appears 10
i higher side and further studies may be camed out a1 dewiled desin stage after

cr'lecting short interval rainfall and rumoff data for storm studies o be camed by IMD

considenng catchment area upto Kol Dam only.

24 Cost

The cost of the project at March, 2000 pnee level 15 Rs. 2920 84 crores compnising Rs.

2373 26 croves on civil works Rs. 347 58 crores on Electncal works.



1.5 Benefits

kol Dam Preject with an installation of 800 MW will provide the much neaded peaking
capacity to the Northem grid and will generate on an average 3369 GWh duning a year,
The project will yield a average annual gross revenue of R, 237 56 crores {Incentives
sctra) with a tanff of Rs 255 f k'Wh (with projected completion cost) at power house bus
bars. The project will also increase the life of Bhakra Dam by about 18 vears by trapping
(1 46 MAF sechments in Kol Dam reservoir.

2.6 Construction Schedule

The project iz programmed to be completed n a period of 8 years and 2 months
comprising 2 years for pre-construction and 6 vear and 2 months for the main project
components.

1.7 Salient Features

The salient features of the project are grven as follows:



SALIENT FEATURES

Location

L1

Slate
Dhstrict

Dam Site

Hydrology

Li

Lii

Iv

Catchment

Mavimum annual  minfall  in
catchment

Minimum annual minfll o
catchment

Desipn flood for

(a) Spillway Prohable Maximum
Flood

(b) Desizn Flood for  niver
diversion durmg construction
{1 i1 200 years remm period)

{c) Standard Project Flood

D% aven iz le dscharge
(withow! starage)

Dam and Diversion Strochires

i)

Dam

(a) Tvpe

(b} Crestof Dam

{¢} Height of dam above deepest
foundauon

Himachal Pradesh
Bilaspur

I
i

On Satlyj River about 6 kms, upstream of
Dehar Power Plant of B.S L. Project

53700 sq.kms

2450 mm

370 mum

16,500 m"/s

6,500 m'/s

11 400 m/s

102 m'fs

Rock and gravel fill with impervious central
clay core

El. 648 m

163 m r



iii)

(d) Crestoflength
(€) Crest wadth

{fy Upstream slope
(2) Downsiream slope

Spillway

a) Type

b) Crest fevel

¢} Total width of crest
d) Mo. of gate bays
g} Length of chute

f) Type of gates
Diversion structure

a} Diversion funnel

b) Finished diameter
¢} Length of tunnels
d) Maximum velocity
Coffer Dams

a) Type

b) Height and crest elevation of
upstream coffer dam {included
in main dam fill)

¢} Height and erest elevation of
dorwnstream coffer dam

S0 m
14 m
225 Htc 10V

20H 1OV

Chute, gated crest

El. 625 m

1085 m

Six each of 15.5 m clear span.
420 m

Radial {15.5 m widex 17 3 m hugh)

2
14 m (horse shoe)
T-1=870m

T-2=9101m
20 msss

Gravel fill with imperaous core

60 m, ElL 5383 m

25m El 515 m



Vi)

d) Slopes
Upstream coffer dam
{including within mam dam)
Lipstream
- Dowsmstream

Dowmstream coffer dam
- Upsoeam

- Dowmnstream
Desilting Arrangemens

a) Type

b) Particle size removal
¢) Size

Reservolr
a) Top EL of dam

b} Maximum reséror

(MRL) comesponding to PMF

¢) Full reservoir level (FRL)

d} Mnmum draw down level
(MDDL)

&) Gross Capacity at FRL

) Dead storage capacity at
nDDL

g} Maximum reservoir depth

h) Livestorape after 30 vears

level

225H: 10V
15H:10V

I5H: 10V
15H: 10V

Surface, within the body of the reservorr

0,25 mm size

14 Chambers each of 18 m width

El 648 m

El 646 m

EL 642 m

El.63om

ST.a00 ha-m

48 600 ha-m

142 m

Abour - 350 Fa-m between El 645 m &
MDDIL 536 i



vii)  Power Intake 4 mtake bays each equipped with 645 m x
645 m shide gates

viii)  Pensteck Tunnels

a) Type Circular steel lined
4
b} No. of Penstock wnnels ‘
196.0 m'fs
¢} Maximum discharge through
each penstock munnel
G45m
d) Diameter of penstock wnnels
6.0 mss
g} Max. velocity throuch
penstock
164K m
fj Total length of penstock
tunnels
ix)  Power Plant
a) Type Surfice

07T mx dEmx48m
b1 Power house size
4
¢] No.of Umts
Francis, vertical shaft
di Type of turbines

=00 AW (200 MW

&) Installed capacity
1019 MW

f) Firm Power at 100% load

factor

127 m

g} Minimum gross head
40 m

h) Maximum gross head

1} Tailrace Channel



xi)

xii)

xiii)

Xiv)

a) Type

by Length

¢) Minimutn tail water level
dl Maximum tail water level
Power Benefits

a) Increase in Firm Capacity

1) $0% year
1) 50% year
b} Energy Generation

i) 90%% year
i) 50% year

Open channel
100 m
El 503 m

El. 520 m + 5 m (PMF)

1019 WAW continunus
1270 AW contmuous

3054 GWh
1369 GWh

Cost Estimate (March, 2000 Price Level)

a) 1) Unit1Civil works
1) Unit [Tl G-Generation
Total cost generahon
Cost per KW installed
(Genecration )
Construction Period
2 Units on Line
4 Units on Line

Financial Aspects

{(“ast of energy generation with
present day cost

Cost of energy generation at
projected completion cost

By 237326 lacs
Rs. 5478
Rs 292084 lacs
Rs 36511

7 wears 10 months
% vears 02 months

Rs. 1.0/ kWh

Rs. | 40/ kWh
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CHAFPITER-3
CHARACTERISTICS OF CATCHMENT
3.1 General
The directly draiming catchment area extends over an area of 122 000 ha. The caichment
area lies within coordinases 31° 28 54" 10 31° 5° 13" latitude and 76° 51° 3|'l' to 77° 23°
57" longitude, It has a length of 42 km and width of 49 km. Due to variety of adverse

biotec fictors mn the catchmen: area. the sediment production is on the increase within the
catchment.

32 Physiography

The major physiographic diviions observed in the catchment area include -

. Outer Himalayas or Srwalks

. Lesser Himalayas or Central zene
. River terraces
. Valleys
. Piedmont plains

The low hulls of Siwaltks oozupy the Western part of the catchment area. The southern
slopes are scarped and dip geatly 10 northemn structural valleys. The structural valleys are
known as "Duns’. A sequental complex of "Duns’ and flattered siwalik hillocks together
give an appearance of structurz| temaces in the western part of the catchment area. The
landscape 15 likely to yield biuh runoff silt yield as source matenial is generally loose and

arcillaceous.



The Lesser Himalayas consist of various ranges. There is an abrupt rise inalowde in the
nanhem porion However, within the southem part of the catchment, the nse in altrude
is gradual Within the Lesser Himalavas, valleys are generally namow and most of these
valleys are dynamically active vis-a-vis erosion and sedimentation. Both cyche and non-
cvelic wpe of termaces are observed along many of the streams, whach are generally well-
protected. Runoff and erosion s shight to moderate, except at few locabons, where
improper management promotes serous degradations.

33 Geology

The formation in the area is represented by the tertiary and pre-tertiary rochs which are
exposed on either side of the Main Boundary Fault with NXE-55W trend between
Sudarmagar and Mandi. The pre-terhary rocks are exposed arcund Sundamagar and its

adjacent arcas. The stratigraphical order of various rocks of the tract are as follows

——

Formation : :-tge

Shali formation U |J'|:"L.‘-J' Proteroz

Sundemargar .Upp;r ProOLEIozoIc i
Mandidaralan Upper proterozoic )
Salkhacs 1500 millwon year old

Salkhala formation

These formations comprise of quartz mica schist, gneiss and quarnzite The imesses are
light grev i colour, medinm gramed and well folisted. The quartzite colour vares from
arev 10 pink, fine gramed and contains magninte at places. The ather rock types are light
to dark grav phvilite with inter bands of quanzite and limestone This formanon 1s highly

foliated and water may penetrate along the foliation planes. leading to leaching and

PR pa——



Mandi Darala Volcanics

Isolated patchesbands of these rocks are exposed wittin the calchment area They

comprise vascularmon-vascular basic rock. 1e. basalt, which is filled with secondary

zeolite and caleite. These rocks are rich in feldspar and conam ferro-magnes um

munerals. As 4 result of us chemical composition these rocks on decomposition, produce

calcium, alurmmium, silicate and potassiumvsedium csicium silicate weathering by

products. These rocks are less resistant to weathering.

Sundernagar formation

These rocks are exposed i south Sundemagar area. They comprse of green dirty earth

shales, dark grey shales, slate, phyllie and quartzite. .

Shali formation

The major pan of the Sundemagar aren 15 occupied by the Shali formation,

4 Lithology

Lithology of the Sutle) catchment area comprises mainly alluvium, glacial deposits,

metamorphic rocks clays, sandstone and conplomerate belonging to Mimc:.:; a.nd

Phocene age The Siwaliks are o0 thills with heights rnging from 1000-1300 m 2nd

extend 8-50 km i width and comprise of the following formations:

. Lower-argillaceous pink shales and sandstones predominated by shales. low
collapsibility

- Middle-comprismg arenaccous gray sandstones with minor inclusions of gray

shales, high collapsibilitv and low resistance to evosion.



. Loosely cemented conglomeration locally referred w as pseudo- conglomeraies
comprising poorty soned, round to sub-round stones and boulders in 3 matrix of
brown so1l matenal At places stones and bouldess are replaced by pebbles and
gravel, which are locally known as Bajan conglomerates.

The metamorphic rocks like phyllites, slates and schists yield moderately fine texured

soils and have higher silt yields Geologically, these ranges comprises of granite gneiss,

quartzite and limestone, phyvllite slates and schists. The conglemerates and sandstones
have comparatively lesser siltyvield.

3.5 Meteorology

The Sutley catchment has sub-humid to mofderate type climate. The lower altitudes in

general have a sub-bumid wwpe of climate, whereas higher altitudes have lemperate

climates. The duration of varous SEASONS in the (wo zones i© as under:

i Season Sub-humd TEF[I]:EI;[.E:
i Wintar Mid-November to mid-March November to March
| Summer March to June - | May 1o June - ]
|1Eain3r Mid-July to mid-September Mid-July to mid-September
The wanter season 15 chamcrerised by heavy post in lower hills and fairfy ey snow fall

15 observed in higher clevanens. Within the valleys also, low temperatures are observed

Summers are quite hot in the lower belt, but pleasant i higher ndges. The mean annual
temperature 15 13 .6°C and the difference between mean summer and winter temperanures
exceeds 5°C (Refer Table-i 1). The annual precipitation is around 1480 mm. About 77%
of the rainfall is received under the influence of monsoons during the months from June

to September (Refier Table-3 1)




TABLE-3.1

Temperatare and precipitation data of the ealchment area

Month Rainfall {mm) .ll Temperature (°C)
C Maximum Minimum Average

January &5 1| B85 ’I 19 52
February 48 103 , 10 6.7
March | 58 || 144 | 68 | 1lioe
April 68 192 | 118 152
May 54 234 i 15.0 192
June 147 243 16.2 203
July 14 210 | 15.0 18.0
August 3RS 208 152 18.0
September 195 200 : 138 16.9
Ovctober as (79 108 143
November 7 15.0 ‘ 7.3 1.2
Drecember 24 113 i 42 F
Total 1480
[ Avemge 17.1 L 0 13.6

3.6 Water resources

e 1 or Bathiy orignates in the highlands of Tibet After # o wine for a distance of 400
km, aimost parallel to the Indus and it cuts right through bou the Zaskar range and the
Great Himalayas., The river crosses the Indo-Tibetan border near Shipkhila, whers it iz
jomed by river Spiti The niver then flows in south-westerly direction in Himachal
Pradesh and emerges from the mountains at the Bhakra vorge, where Govind Sagar is
impounded behind the Bhakra dam. The Transhimalavan ponion of the basis receives
litthe rain. The upper catchment of about 50,140 km' is locared above the permanent

snowling at an elevabon of about 45 000 m_ The towl caichment above Bhakra Dam in




Himachal Pradesh & about 20,200 km® It is anti cederant in nature has predonmuinantly

dendritic drainage pattern The drainage pattern is controlled by folds, thrusts and jonts

The average bed skepe from its source upto Bilaspur 1s around 1 an 150. The Satlu) nver

1 perennial in namre and carries substantizl flow even i summer season

3.7 Sails

Generally, soil dept: varies from shallow 1o modesately deep and very deep, pale veliow,

vellowish brown dark brown and very dark grey in colour. The texture vares from
loamy sand to clay loam. Within the catchment area, both calcareous and non-calcareous

soils are observed. In the limestone areas, only calcareous sols are observed.

Soils are broadhy clssified as Fluvents, Psmments, Orthents, Orhrepts, Udifs, and Udolls
Amongst these, sois with moderately fine texture, shallow to mu-;!erat:t:,' depth are most

erosive. Soils of fiver temaces, valleys and peidmont  plains are less erosive and
contribute comparanvelylesser silt yields.

< oils are under thick to medium forest cover, are dars brown to very dark grey in colour

and have a thick laver of leaf litter and organic matter on the surface. These soils have

developed grandes and crumb structure in surface and sub-soils. The mfiltration and
ereolation rates are high These soils are less vinorbie w0 erosion, both by vinue of
thesir vepetation cover and soil charactenstics,

3.8 Landuse pattern

The satellite data for the project area was procurred from National Remote Sensmg
Azency, Hyderabad. Detailed ground truth studies were conducted to identify the various

sigmatures. As a final step Supervised Classification was done to amive at the landuse



pattern of the directly draining catchment area, The landuse pattern of the directly

draining catchment area is summarized m Table-3.2

TABLE-3.2

Landuse patiern of the directly draining catchment

5 No | Landcover category Area (ha) Percentage of the
total area
1. Built up area 2RO 236
B Water bodies 183 005
3, ]] Exposed rock 122 Q10
4, Agriculturml area 25010 20.50
5, Dense vegetabion 18910 15.50 .
&, Open jungle 34245 4 2808
7, Sermibs 25254 20,70
B Barren 4404, 2 | 361
9. (rasslands 10980 EL
Total 122,000 100.00

It 15 clear from Table-3 2, that major landuse category in the directly dmining catchment

-m 12 forest land which account for about 43.58% of the totsl directly dramning
catchment, Dense vepetation s observed in only 15.5% of the area onder stdy ond he
balarce, 1.2 28.08% 15 under open jungle, A common feature observed in the catchment
area was that forest area adjacent to the settlements 5 generally open ungle, 1¢, 1t has
been degraded as a result of cressed level of human interferences
The land under agriculure 1s 25010 ha, which is about 20 3% of the directly dmining
catchment. Agriculture s the main occupation in the area The land holdings are
invariably small, The area under wnigation 15 insignificantly small and magonty of the
farmers are dependent on monsoons.

The arca under scrubs and pastures account for about 20.70% and 9.00% of the 10l

catchment. A small proportion of the land (3.61%) comes under the barren category.



3.9 Flora of the catchment arvea

The alttudinal differences of six hundred metres at the dam site and 2300 metres at Hatu
peak coupled with aspect and bioti influences are responsihle for a vanety of vegetation
varying from northem tropical dry deciduous forests to high level conifer forest. The
distinct zones of temperatures on these mountmns, which are sub-tropical at middle
elevation and temperate at higher elevation result in the development of two distind
primary types of forests, Le. Sub-tropacal and Temperate.

Micro-climatic chanpes due to aspect and exposure of local changes of rocks and soils.
however, ofien bring in vegetabion mversion viz. assosiation which otherwise ogcurs
higher elevations are found in the lower zone and vice versa. There is a preat diversity in
the vegetation of the tract starting with the nverain species ke Eﬁﬁlﬂ'ﬂﬂ 515500, Accacis
catechu, and Mallotys phillipinenses, and ending with the Abies pindrow, Pinus
wallichiana, Cidrus deodam, Picea smuthiana, along with the associates such as Juglans
rewia, Aesculus indica, Quercus meana, Quercus dilataia. Rhododendron arborium are
found scattered all over the forests withm the catchment The riverain species ges
replaced by the broad leaved species of northern dry mixed deciduous forests at places

ahove the tanks of Sutle) and are observed upto an elevation about 1800 m

The Chil forests are scattered in the catchment area. Bevond elevation of about 2000 m.

sub-tropical dry evergreen forests consisiing of Ban Oak, Moru Oak, Oak scrub, Moist

Dendar forest, moist temperate deciduous forest and low level blue pine forest are

available. Upper west Himalayan temperate forest of high level Oaks and Oak fir mixed

forests are Fowtd.



The details of forest types observed within the directly draining catchment are deseribed

in the following paragraphs

3.9.1 Tropical dry decidpous forests

The tropical dry deciduous forests are observed below 1200 m elevation in the catchment
arca, They are confined along the right bank of Satluj nver forming parts of the Karsog
and Shimla Divisions. The width of the zrea under this type goes on decreasing with
ncrease in elevation along the niver. Lower parts of the tract represents this type. The
major tree species observed in this forest type include Dalberma sissoo, Acacia catechy,

Mallotus phillippinensis, Salmalia malbaricum, Grewia oppositifolia, Bavhinia varigata,

Albwzzia lebbeck, Pistacia inteperrima, Celing australis, Emblica offeinals and Qugeenia
dalbergiodis, etc. |

Undergrowth consists of Murmayakoenign adha, Thoda vasica, Colebrookia opposotifolia,
Camissa opaca and Woodfordaia fruticosa. The common climbers found include Bavhmia

vahilli, Buerana fuberosa and Ceassl pinja s iana.

These forests have been badly degraded dus to heavy grazing by large flocks of sheep
and goats and also herds mamtaned by guyars. These forests provide fodder, fuelwood
and grass reserve for local inhabitants. The -rea being wamm, the growth rate is high and
also growing period longer. Presently the eniire area is subjected to severe degradation as
a result of human interferences.

3.9.2 Himalayan Chil pine forests

The Himalayan Chil pine forests are observed within an elevation of 1200 m to 1800 m,
overapping the dry deciduous forests at the lower elevation and temperate forests at

higher altiudes. This forest type lies mainky along the nver Satlyj and its tributanes Chil



forests are remarkably pure with practically no other tree species occurring in the top
canopy. There is only sprinkling of other species representing second siorey. The
frequent fres and Chil needles prevent the development of shrubs except on rocky and
very steep pradients. The broad leaved species observed include Cedrala serrata, Quercus
incana, Pistacia interripima. Grewia opposilifoha, Lyoma owalifolia, Rhododendron

arboriom, Cornus capitata, Symplocus cratesgoides, and Mynica sapida The common
shrubs forming the light under storey are Indigofers dosua Flemengia fruiticosa, Rubus
ellipticus, Vibermum conaceum, Leplodermis lanceolata, Prncipia utilis, Xanthoxvlum
alaum, Woodfordi fruiticosa, Barbens lyeium. Sarcocea saligna, Urtica dioca, etc. The
ground flora comprises mainly of Heteropoean goncortus, Arundinana intngata Fems in
declivities are comemon. Climbers, however, are almost absent,

These forests are suffenng from heavy mortality due to excessive grazing pressure and
periodic fires. Deep channels made m Chil trees during resin extraction make the base
weak and trees cannot withstand force as a result of strong winds, The trees of higher
diameter classes have more channels and are subjecied o maximum stress due o wind
action, The resultant forests are mainly pole crops with mediom density Some

regeneration 15 observed. but 15 inadequate n absence of proper protection measures

3.9.3 Himalayan Sub-tropical Scrub

Large part of the area bordermg the Chil zone and down to the mixed dry deciduous
forests have been badly degraded due to destruction of forests for meeting fuel wood and
timber requirementss The regeneration is further affected as a result of heavy grazing and
fires. Most of undemarcated protected forests on lower elevation of the truct represents

thus type. The vegetation 15 mostly xerophytic, thomy, and non-palatable o livestock. The



continuous inadeguate vepetation cover has also depleted the soi] and zoil nutrients
resulting thereby in shallow and under-productive soils. The common shrubs observed in
the Himalayan Sub-tropical scrub type of forest includes, Rhus parviflora, Plactrantius
rugosus, Carmisss opaca, etc. There is immense scope to improve this forest type so as o
make 1t more usable for penerating fodder, tmber and other valuable forest produce.

3.9.4 Sub-tropical Euphorbia Scrub

This type of forest occurs opio an elevation of 1200 m, on the drier southem slopes of
Kursog divizion, The soil 15 very shallow, and rhna rovlena s able w survive better
than other species. There is heavy grazing pressure from livestock, which does not allow
any other useful species to survive. On better protected areas with deep soils there are
small patches of Bauhinia, Ficus and Mallotus and even Grewia Emmmﬂﬁlim

32.9.5 Olea cuspidata Scrub Forests

Olea cuspidata occurs m pure patches scattered on flatter alluvial grounds and also on
larger alluvial fans, in the wact Patches of Olea cuspidata have been cleared up for
cultivation and generally the a:ea under this type is on the decline,

3.9.6 Ban Oak Forests {(Querqus incana)

The Ban Ouk forest type occurs between elevation 1500.230% m and occupies large tracts
in Shimla and Kurseg divisions. Patches of this forest type are observed at other locations
within the cawchment. These forests overlap Chil in lower limits and are replaced by
Deodar and Kail on the higher elevations, The other associates of Ban are the

Rhododendron arboreum, Litsea umbrosa, Myrica sapida, Cornus capifata, and Lyonis

overfolia Ruthless lopping of Ban Oak near habitstions has made the trees stunted,

malformed, poorly grown and under stocked. However the forests away from the



habitations are well stocked, tall and with clean boles. The undergrowth is generally
dense and consists of species including Mynsine afficana. Indigofera pulchels,
Gerardiana heterophvlla, Rubus nivus, Desmodium tiilisefolium, Berberis aristata,
Princepia utilitis, Sorcococn saloma, Rumex nepalensis, etc. The common climbers

obscrved i this forest tvpe are Hedm helix, Smilax parviflora Mins trifolia and Ficus

foveol

3.9.7 Moru oak forests (Quercus incana)

This torest type is found as small patches in scattered forms in shady portions of deodar
zone and also above the upper limits of Ban Oak. It occurs nearly in all ranges of the
tract Due to damp conditions and prolonged winter, the growth s very luwxurant. Moru is
found in association with the Rhododendron, Litses mh@,‘ Euvopymus and lex
species. The undergrowth consists of Skimmia laurcols, Sarcococa saligna, Vibemum
fagtens and Vibemum cotinifolium The trees are generally tall, clean boled except near
habitations, where they have been subjecied to heavy lopping for leaf fodder

3.9.8 Oak serub

The Oak Scrub vegetation 15 met within areas near habitations and extends both in Ban
and Mo ozk zones. Heavy biotic pressure has reduced the Baa-Moru and ifs associates
Lo stunted and poorly grown trees. The unpalatble vanetes found include Rhododendrons
arboreumn and Lvonia ovalifolia The hostile thormny bushes like Berberis princepia,
Plectrantnus and Gerardiang are lefl as ground cover. The repeneration is sparse except

of nen-palatable species.



3.9.9 Moist deodar forest (Cedrus deodara)

This forest type 15 the most important from economical point of view. It includes the
most valuable decdar forest which are found within an elevation ranging from 1800
2600 m, The forest are of almaost pure deodar with some blue pine and a little spruce. The
deodar forests occur on all geological formations but avowd badly draned heavy soils,
however, well drained loams denved from mica schists and carboniferous shale support
the best growth Best stands of this type of formations oceur in Kursog and Shimla
divisions of the tract In warmer places and also on areas which have suffered damage by
fires, Kl is the major associate species. Spruce occurs i depressions and on
comparatively cooler localities, Other associates are Quercus dilatata. Ouercus incans,
Populus cilata, Abies cindrow on higher limits and Pinus roxburahii on lower limits,
Bush growth 15 lew gxcept in younger plantations, and in open patches. Commeon shrubs
abserved are Vibumum colinifolium, Indigofera pulchels, Gerardiana heterophyla,
Lonizemra augustofolia, Daphnia cannabina. Rosa moschata, Jasminium officiz-:le

Clematis montana, Bubus niveys, Princepia wtilitis, ete. Due to the proximity to the
habitations, the areas are subjected to wemendous pressure as a result of livesiock

grazing. At places the excessive grazing has hampered the peneration and vast areas “ive

been rendered as open blrnks. Fires have also badly damaged the Desdar and Chal

forests in the past Due to timber bemng valuable, the undemarcated arcas have been

degraded as a result of over-exploimtion under the garb of private sales. Some of
demarcated protected forests are well stocked with predominance of poles to middle s2ed

classes. The forests being climatie, climax is regenerating well except, where biatic

pressure is high. Artificial regenemtion s also done to augment the nawml TEZEEs: 10



and to accelerate the stocking. With an effort to eliminate biotic pressure, the enure area
is capable of regenerating naturally.

3.9.10 Western mixed coniferous forests

This type occurs above deodar foresis e above 2400 10 3000 m. These forests hawve

varving mixture of coniferous trees such as Picea sruthiana, Abies pindrow, Pinus

excelsa and Cedrus deodara Broad leaved species such as Aescules indica, Acer
gaesium, Corylus columa. Prunus paddum. Juglans regia Betula alncides, Populus
cibiata, Taxus baecatta are also observed. Quercus semcarpifolia occurs along ndges on
upper himits and Cuercus diltata in depression and shady areas. The undergrowth 15
moderate and consists of Vibemum sp., Skimmia lawreols, Deutzia corvmposs,
Arundinaria falcate, Fragaria vessica Viola serpens, Germanium wallichisnum, Rubus
nivews, Anslia optera, Valinana wallichu and Asparagus filicinus, The commonly
observed climbers are Hedm helix and Vits tofolium. The Abis pindrow and Picea
smithuana were neglected species in the past due {0 less demand in the market As a rule,
Abies pindrow and Picea smithiang were allowed 1o be pirdled in favour of other species

But now with demand for packing cases and other industnal uses; these species too have
samed considerable commercial imporiance,

2.9.11 Moist temperate deciduous forests

Small patches of these foress occur in nallas and declivites within elevations ranging
from 1800 m to 3000 m on gentler slopes. The extremealy moist soil condibens have made
these sites unfit for conifers. The common species found singly or mixed are Agsculus

mdica, Acer caesesum, Acer pictum, Betula alnoides. Comus capitata, Juplans regia,

Quercus dilitata, Prunes paddum, Corpinus viminea, Populus ciliata and Taxus baccata.



The undergrowth is very thick and consists of Strobilanthes atropurpureus, Spireae
sorbifolia, Polygonum polyponatum, Rumex nepalenses, Impatiens and Anemone
obtusiloba, etc. These broad leaved trees have gained special importance due to
increasing demand of the wood for their various industrial uses. Patches of this type are

found near Ha tu peak m Shimla Division of the wact.

3.9.12 Low level blue pine forests

This senal type occupies the same altitudinal zone as Cedrus deodara.  Pinus excelsa is
the principal species. Being a poncer colonist and a prolific seed bearer it is the first
coniferous species to imvede fire blanks, land slips, abandoned fields and grass lands. The
growing stock 1s almost even aged in patches. The stocking is very good and the trees are
tall wath clean boles. The forests facing southem aspects when subjected to fires and
lopping are badly damaged and ulimately attacked by Tremetes pmi. These never attain
miaturity. Strict fire protection has caused some ecological progress and Pinus excelsa is
being replaced by Cedrus deodara and even Picea smithiana in depressions. Orher
associates of Pinus excelsa in this forest type are Rhododendron arboreum, Quercus
incana, Populus cilata Commeonly observed bush specics are Viburmum cotinifoliym.
Lonicera angustifola, Cleratis montana and Rubus niveus

3.9.13 General description of the growing stock

Among the conifers, the most economic species is Cedrus deodars followed by Pigus

wallichigna, Pinus roxburghii, Picca smithiang and Abis pindrow The broad leaved

species observed are Carpinus vimines followed by Betula utilitis, Juglans resia, Acer

ceaseum, and Dalbernia sissoo. Generally these are quality forests. The Cedrus deodsr

of this tract is of Class 1 and II quality forests. The density varies from 0.3 to 0.8 The



crop in ¢ undemarcated protected forests s open to fair canopied and in the demarcated
forests fur to close canopied. The forests are healthy and except Pinus wallichiana which
15 nfecid by Tremetes pini and also root fungus near habizions as a result of lopping
and extrzction of torch wood of southern aspeet. At few places as in Sarain and Kujao
forests, Cedrus degdara 5 also drying due to severe attack of Fomes annosus. The vanous
species wgenerating namre are Cedrus deodara, Pipys wallichiang and Pinus roxburghin.
The repmeratom of these species come i profusely with protection of area against
grazing wnd fires Picea smithiana also repenerates well at places, where the canopy has
cpened op keaving the soil exposed. The growth, however, depends upon the extent of
protecticn against grazing. Abis pindrow regenerates only where there is less humus and
bush grewth, On gentle slopes, lipht grazing seems to be helpful for the regeneration as 15
noticed o Shilla, Sarzo Nawni, Churath, mulno and lallon forests which are visited by the
guglars.  The regeneration of broad leaved species except that of riverian species is
absent. The age class distribution of the coniferous species 15 imegular, with middle age
classes predommating. The mature classes predommnate m the broad leaved species
except e miverain species which are of all age classes The growing stock of the

coniferoms species is degraded bacause of the heavy fellings in the past,
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CHAPTER-4

METHODOLOGY

4.1 Methodology — Broad Outline/Steps Involved

A detailed database on natural resources, temain conditions, soil type of the estehman
area, sOCIO-BLONOMIC SWEtS, ete, IS & pre-requisite to prepare treatment plan keeping in
view the voncept of sustainable development Various thematic maps are used in
preparation of the CAT plan. Due to the spatial variability of site parameters such as
soils, topography, landuse and rainfall, not all areas contribute equally to the erosion
problem. Several techniques hke manual overlay of spatially index mapped data have
been used lo estimate so1l erosion in comples landscapes.

Geographic Information systems (GES) are computensed resource data base systems that
are references w0 E'F:IfllE pecpraphic eoordinate system (real coordinate system in this
case) A GIS 1s primarily used to store, manipulate, analyze and display various spatial
data. In addition, GIS combine spa-ml hardware and software to perform numerous
functions and operations on the various spatial data lavers residing in the data base. GIS
provides the capability to analyze larnge amounts of data in relation o a set of establishad
critena.

In order to ensure that latest and accurate dats 5 used for the analysis, satellite dats has
been used for denving landuse data and pround sampling has been done to supplement
the soil data acquired from All India Soil & Land Use Survey (AIS&LUS)

The study has been demé using GISRemoe Sensing (RS) analysis and interpretation

techniques The steps involved are as follows



4.1.1 Definition of the Problem

The requirement of the study was first defined and the oulputs expected were noted. As a
Catchment Area Treatment Pan was to be prepared, all areas prone o srosion were
dentified vsing Maodelling as Zetaled later. The various data layers of the catchment area
required for the Modellmyg were identified as -

i} Slope Map

i) Soil Map

i) Land use Classification. Map

w) Famfall Erosviy Indes

V) Current Management Practices

Vil Catchment Area Map

4.1.2 Data Acquisition and Preparation

The data available from vasous sources was collected The ground maps. contour

information, etc. weie soannes. dipitized and repisterad as per the requirensen: itz wag

preparcd depending on the lev el of accuracy required and any comections required were
made. Non-5panial data, Iike sxi fexture was artached to spatial data, like smi map using

GIS techmiques 410 the laye:: were peoreferenced and brought to a come ¢ ale {real

coordinates), so that overlay could be performed. Programming was done for the required

Modellng to ealeulate the wuil losses, The formats of outputs from each laver were

firmed up to mateh the formzo of mputs in the program, The pnd size w be used was

also decided 10 match the =vei of accuracy required, the data availabiline and the

software and time himitations The format of cutput was finalized Ground Trutheng and

data collestion was also ncluded in the procedure. The soil samples collected from the



catchment were analysed. Satellite data was mosaced and merged 10 form a seamless
map of the project ares

4.1.3 Data Analysis

The input data was analysed for cach laver as detailed later. Land use classification was
done using Remote Sensing techmques. Digtized confours from toposheets were used for
preparation of Digital Elevation Model (DEM) of the catchment area and o prepare a
slope map. Data from All Indiz Soil & Land Use Survey and ground sampling results
were used for prepamiion of soil map, whercas data for Ranfall was collected from
Indian Meteorological Department (IMD)

Various layers thus prepared were used for Modelling. A sofiware was prepared to
caleulate the soil loss using input from all the lavers Uni‘-er.rlpa1 Soil Loss Eguation
{USLE) was used in the Modelling, The catchment area was divided in grids. Esch layers

was divided i grids of 0.0002 degress for the latitude as well as the longitude. The
USLE was apphed to each pnd and so1l loss in each gnd was caloulated.

4.1.4 DutputPresentation

The result of the Madelling was interpreted in pictorial form and was used to identfy the

crosion prone areas, This output and various other field and published data were used ta

prepare a management plan for the Catchment Area of the directly draining rivers.

4.2 Detsiled methodology for preparation of various data layers
4.2.1 Land use classification

4.2.1.1 Acquiring the data
Digital satellite data was used for inferpretation & classificaton. The choice of data is an
important factor. NRSA is the sole distnibutor of satellive daws i India. IRS-IC and [RS-

[ satellites which are currently in operation have WiFS, LISS & PAN sensors, The



present application required high resolution Multispeetral data Hence, data of both LISS
& PAN were acquired for the entire catchment area of Kol dam, LISS data is
Multispectral data with 4 bands Bands | to 3 have a spatial resolution of 23.5 m and Band
4 (1,55 to 1.70 p band width) has a spatial resolution of 70 m. FPAN is a sigle visible
hand data with a resolution of 5.8 m. The field of view can be titled upto 267 to either
side of the orbit path. Mulnspectral data is necessary for mterpreting the land use classes
on the ground. Varous land use classes on the ground can be identified using varying
reflections in different wavelenizihs and can be nterpreted based on their reflectance in
different bands. It is also possible to add, subtract, multiply and divide the pixel
brighiness from two bands of image data to form a new image. These are guite simple
wansformatiots to apply and can be used 1o highlight regions of change between two
images of the same anes _
For the purpose of ordening the salellite data, the primary requirement was catchment
aréa map. The sxteemes of ihe catchment area were used as reference points for
judiciously deciding the number of scenes required. The data received was corrected for
atmospheric noise. The data is raster data i.e. the mformation is in form of pixels
4.2.1.2 Referencing, Geocoding
i) Expressing imape preel addresses in terms of a map coordinate base s

ofie referred w0 a3 geocoding. As vanous thematic layers were 1o be

overlaid for this project, all the layers were georeferenced 1o real world

coordinates

An assumption 10 be made m this procedure = that a map of the region

comresponding o the image s available, that iz in the real world



codtdinates (expressed in the form of Labtudes and Longitudes, oriented
vertically in a north-south direction and to a geometne scals) A 150,000
toposheet can be used for the purpose of georeferencing. The two maps
(satellite imapes and the reference map) are in two different cartesian
coordimate systems and can be related via a pair of mapping functions, As
these functions are known for standard georeferencing procedures
{polynomials of first, second, third or higher degree}, we could locate a
point on the image knowing its position on the map. Unknown coefficients
were estimated by wentifying sets of fmum- on the map lflﬂmshﬂﬁl} that
can also be identified on the imapge. These femtures, often refered 1o as
ground control pomts (GOPS) are well :Hiw-i‘md spatiallv small and
could be road miersections, airport runway, bends in mivers, bridges,
existing :iams, eta, Emuﬁn of these were ch_men 50 that the polynomial’s.
coefficients can be estimated. The coefficients are evaluated using least
square eshmabon.

Resampling

Having determined the mapping polynomials explicitly by use of the
GCPs, the next step is to find paints in the image coresponding to each
location m the pixel gnd previously defined over the map. The spacing of
the grid is chosen according to the pixel size required in the comected
imiage and neéed not be the same as that in the aripinal in-uge The prcals
a:eﬁ-hiuﬁ;ﬂ i the apprepriate locations on the destination grid

(toposheet) to build up the rectified image. This process is known as



Hij

Resampling, A map projection system (real world) was also defined while
resamplng,

Interpolation

Grid centres from the map regstered o pical gnd wall not usually project
o exact pixel centre locations in the image, therefore a technigque is used
for decading what pixel bnghiness value should be chosen for placement
on the new gnd.

Mearest neighbour resampling is the technique generally used for landuse
application since the image 15 to be classified later. This technique simply
chooses the actual pixel that has its centre nearest the pont located in the
image. The pixel 5 then transferred fo the ﬂ-ﬂﬂ'l:ﬁ-[l;:ml:'i.ng end location an
the toposheet The onginal brightmess value of the pixel 1 thus

maintamed.

Choice of control poiiis

Enough well defined control pomnts must be chosen in rechfying an image

Lo ensure that accurate mapping poebynoimals are gpenerated. However, care

must alse be given 1o the locations of the points. The distribution of
eontra] points should be around the edges of the image to be comected

with a seattening of the pomts aver the entire mage This 15 necessary to

avord distortion of the image Any contral pomtz that contamn significant

position errors eithes on the toposheet or on the image should also be

avoided



4.2.1.3 lmage Enhancements

The guality of an image can be improved considerably wsmg vanous
enhancemenis technigues. Radiometric enhancements are generally applied 1o
improve the visual quality of an image whereas geometric enhancements modify
and enhance the geometne detail in an image.

Image anaivsis by photemterpretation 15 often facilitated when the radiometnic
nature of the image is enhanced to improve 118 visual impact, Specific differences
in vegetation and soil types, for example may be brought out by mcreasing the
contrast of an i/mage. Similarly, subtile differences in bnghtness can be ighhghted
gither by contrast modification or by assigming quite different colours. To improve
interpretation dunng image analysis some of the radiometric & geometric

enhancement techmigues those were used in the cument exercise are mentioned

below
5 e reduction & magnification.

Lincar and non-linear contrast enhancements.
- Histogram equalization.

- Mensn Sicng

- E dge defechion & enhancements,

- MNon-directional & Directional filters.
Intensity, hue and saturation transformation.
Buand mhomg,.
sormahized Difference Vegetation Index (NDVI)

Modified NDVI



4.2.14 Merging, mosaicing of the satellite data

The satellite data consisted of several adjacent maps that were digitally compibed
into a mosaic (o provide a seamless coverage of the project area. There is some
overlapming area m ad@acent scenes, and common points in this overlapping area
are used as reference points to mosaic these scenes. The contrast of the adjacent
scenes 15 matched and the two scenes are resampled and stitched weether.
Merging of data of LISS & PAN sensors provides higher resclution & better
interprelatihity. The scenes of the two sensors are georeferenced to form a merged
product. This merged product then forms the map of the project area. A digitised
map of the catchment ares was used to cul the catchment area from this map,
4.2.1.5 Unsupervised classilication

Prior to proceeding to the catchment ares for ground truthing, the satellite dat i
often classified | using unsupervised classificaton techniques. Unsupervised
classification 15 a means by which pixc’s | 10 ‘mage are assigned 1o spectral
classes without the user having prior knowledge of the existence or names of
those classes. It 13 performed most often using clustering methods. These
procedures can be used to determme = mbe- and location of the spectral
classes into which the data falls and 1o determine the spectral class of each pixel
The analyst then 1dentifies those chasses with aid of maps and information fram
ground visits. Some clusters may be meaningless because they represent mixed
¢lasses of Earth's Surface materials The analvst should understand the spectral

charactenstics of the termin well enougii to label certun clusters. The



unsupervised elassification lor this project was only used as a guiding tool for the
ground truthing

4.2.1.6 Supervised clussification

Supervised classification procedures are the essential analytical tools used for the
evtraction of quantitative information from remotely sensed image data 1t 5
nssumed in supervised classification that each spectral class can be described by a
probability distnbution n multispecrzl space. This 15 a mulovanable distnbution
with as many variables as dimensions of the space. Such a distnibution descnbes
the chance of finding a pixel belonging to that class at any given logation n
multispectral space. Gaussian or hormal disuibution s found © be the most
appropriate for this. It gives nise 10 iractable :mlhematnc&i descriptions of the
supervised classification process, and i3 robust as classification accuracy 15 not
100 sensitive if the classes are not normal, as assumed -

A muludimensional normal distribution 15 desenbed as a function of o velr
location in mulispectral space by -

Ploiw:) = L2 | E "2 *expl-1/2(x - m:)VEi(x - m))

where w are spectial Ciasses, ¥ i 2 vector location in the N dimensional |
space, m is the mean position of the spectral class ie. the position X at wha" o
pixel from the class is most likely 10 be found, and E 15 the covanance matnx of
the distribution, which describes its spread directionally in the pixel space.

As the multidimensional nonnal distribution 15 specified completely by its mein
veetor and its covarmance mains, if these are known, then it is possible to comr e

the set of probabilities that describe the relative likelihood of a pattern 21 a



particular location belongmg o each of those classes. It can be considered as
belonging to the class which indicates the highest probability.

This method, referred w0 as maximum likelihood claasification. 15 the most
common supervised classification method used with remote sensing image dat If
m and Z are known for every spectral class in an image, every pixel i the image
can be exarmined and labelled comresponding 1o the most likely class on the basis
of the probabilities computed for the particular location for a pixel Before
perfomung the classification however m and X are estimated for each class from &
represeniative set of pixels called a training set. These are pixels wiich the analyst
knows as coming from a particular spectral class. Estimation of m and E from
training sets is referred to as supervised leamning -

The essential practical steps followed for supervised classification were —

1. Dziwde the landuse das# mio which the image is 1o be classified. For

s particular project, the broad classes were eight

&

Choose representative or prototvpe pixels from each set of classes These
piels are sad to form tramning data. This data was collecied from site

sits or ground truthing and maps, wposheets, photoo ohs, ete. The no
7 raining sels required was judiciously chosen and spread over an area as

described later.

i

Lse the training data to define the parameters of the particular class, called
i sapnature.
+ L sing the raining classifier, label or classify everv pixel in the image into

one of the desired landuse classificanon type New clisses may be



identified while ground truthing, or a few classes may have 1o be clubbed
together based on ground venfication and requirement of the project. The
whole image area of interest was classified in appropnae landuse classes
The area under ezch landuse was computed.
5 Map compositions and tabular summary of the result was produced
4.2.1.7 Training (Ground Truthing) site selection and statistics extraction
An analyst may select training sites within the image that are representanve of the
land-cover classes of interest after classification. The tminmng data should be of
valee if the envitonment from which they were obtained 15 relanvely
homogenous. Dunng the preliminary stapes of a project, all significant
eavironmental facoors that contnbute 0 confusions m l:..'L':I:iSi.ﬁL'.a.l'I[m of sumular
appeanng ground data should be identified. There would be differences in il
tvpe, water depth and clanty, crop species, unusual soil mosture conditions, etc
Such environmental conditions should be corcfully annotated on the imagery and
the selection of training sites made based on the geographic sratificanon of these
data.
Once signamre  extensaon factors hove been considered, the analvst selects
representative tramng sies for each class and collects the spectral smnstics for
each pixel found withm each vaining site. Each site 15 usually composed of many
pixels, The general rule i that if traiming data are bemng extracted from n bands
then =10 n pixels of traming data are collected for each class. Thas s sufficient to

compute the vanance-covanance matnices required by some ¢lassification



algonthms especially maomum likelihood which 15 mostly used for landuse
classification

4.2.1.8 Reclassification:

After the supervised classification procedure, a lainduse map wag prepared and
given to the team going for the next site visit The landuse classification was
venfied by the team, and any erors or omissions were noted down, These were
conveved to the analyst who did a reclassification of the landuse catepories
implementing the details and corrections, if any. This reclassification nomally
gives the final land use ¢lassification map. This map afier due verificaion was
then composed and pnnted. &s desired

4.2.1.5 Qutput

The area in each land use class was calculated and s table was prepared for the
same The Iam:.l use classfication map of the catchment area was prepared and
important locations marked on i This map was used for presentation purpase in
the report.

For modelling pumose, however, this map was peo-referenced to real coordinates
& converted to & - cctor lzver and each landuse class was converted 10 4 - shvaon
i different layers with its land use class information attached to it

The drainage map of the directly draining catchment has also been prepared and
has been shown as Figure 4 1

4.2.2 SLOPE MAP PREPARATION

4.2.2.1 S]upe - A measure of change in the value of altiudes over distance which

can be expressed in degrees or as a percent for example. a rise of 2 m over a
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distance of 100 m descnbes a 2% slope and has an angle which measures 1| 15"
Mathematically, slope s referred to as the first denvative of the surface

The first step in generation of slope map is to create surface using the elevation
values stored in the form: of contours or pomis.

4.2.2.2 Surface: is a representanion of peopraphic mformation as a ser of
contmuous data i which the map faatures are not spatmlly discrete; that is,
berween any two locations, there are no clear or well defined breaks between
poasible values of the map feature. Surfaces can be represented by models, built
from regularly or imegularly spaced sample points on the surface. A surface can
be approximated by combining irmegularly spaced points, hnes and polygons, cach
hawing high mformation content. On the earth’s surface, ﬂme point and feature
comrespond to peaks ps, passes, pomts of change in slope, ndees. stream
channels and shorelines a2 features that define the frame of a surface. Thus. the
T+ {inangulated imegular network) concept was devised 1= an aliermative means
for representing surfaces effecuvely. Irregularly spaced data 15 not limited to point
data structhures.

17,23 What 5 TIN

Tr= un data structure 15 based on two basic elements @ points with % v, z values,
and a senes of edges jomming these points to form trangles. This mangular mosac
forms a continuous faceted surface much hike a jewel The tin mangular method
saTisfies the Delaunay cnternion.

D=launay triangulaton 15 a procormal method that sanshies the requirement that a

circle draw through the three nodes of a mangle wall contain no other point.



Restated, this means that all sample points are commected with their two nearest
neighbour to form tnangle. Delaunay miangulation his severz] advantages over
other tmangulation method. The triangles are as equiangular as possible; thus
reducing potential numernical precision problems created by long skinny inangles.
Delaunay mangulation also ensures that any point on the suface 15 as close as
possible to a node.

TIN : 12 2 representation of a surface derived from irregularly spaced sample
points and breakline features. Each sample point has an x, v coordinate and a
surface or z value. These ponts are connected by edges 1o form a set of non-
overlapping tmangles that can be used to model the surface

KisE coiivirting the ik and plyii vestical o pouts wilh & v, & valoss the
features amne developed inwo a senes of connected wraangles or facets. The nodes
comespond to the irregularly spaced locatons on the surface. Because the sample
points can be located at eptimum locations, 3t 1= 7osable for a fin to accurately
represent a surface with less pomnts than other data models.

Components of TIN

A tin data model 15 composed of nodes, edues =angles hull polygens and
topo ooy,

Modes : Nodes are the fundamental building blocks of the tin. The nodes oniginate
from the points and are vertices contained in the mypu data sources. Every node is
incorporated m the tm mangulation. Every rode m the un surface model must

have a ¢ value.



Edges — Every node i jomed with its nearest neighbours bv edges to form
triangles which satisfy the Delaunay criterion, Fach edge has two nodes, but a
node may have two of more edges Because edpes have a node with a z value at
each end, it 15 possible to calculate a slope along the adge from one node to the
ather. Each feature w the mput data sources used 1o build the un is processed in

accordance with its surface feature type

Breaklne features are ahways mantamned as edges in the tn tnangulation.
Triangles - Each tiangular faces describes the behaviour of a portion of the tin"s
surface. The = vz coordinate values of a tnangle's three nodes can be used
denve information about the facet, such as slope, aspect, surface area and surface
length. Considenng the entire set of tnangles as a whole, it is possible 10 derive
additional information sbowt the surface including volume surface profiles,
visibihity analysis, and surface views

As each facet summarises a ot = rface behaviour, it is important to ensure
that the sample pomnis are selected adaptively to ive the best possible surface fit
A nin surface model can yield poor results if important regions of the surface are
undersampled.

Hull ~ The hull of the tin &5 formed by one or more polvgons contaiming the entire
set of data points used o construct the tin. The hull polygons define the zone of
nterpolation of the tin. Inside or on the edge of the hull polygons, it is possible to
interpolate surface z values, perfonm 2nalysis, and gpenerate surface displays,

The hull of a tn can be formed by one or more polygons which can be non-

CONVEX,



Topology — The topological structure of a tin s defined by mamtaning
mformanion defining each mangle’s nodes, edge numbers and tvpe, and adacency
to other tnangles,

For each tnangle, TIN records -

I The tniangle number

2. The numbers of each adjacent triangle

L} The three nodes defiming the inangle

4, The x, v coosrdinates of each node

2, The surface z value of each node

The TIN alse maintains a hst of all the edpes that form the uns hull and
informanon definmng the tn’s projection and units of measure.

Interpolation of z values

Since 1t is impossible to store a z value for every location on the surface, TIN uses

interpolation w0 caiculate 2 values at surface locations where no amples have
been taken

Building TIN

Tin surface '“is can be build from a number of data sop--e ke spol

elevations, contonrs, photogrammetnically collected data, etc.

Slope map of the catchment area has been prepared wsing the elevation
information for the area from contour heights. Toposheets of the wale 1:50,000
were collected for the entire catchment area. These toposheets were then manually

pasted together o form a seamless mosaic of the area and the catchment boundary



tor the proposed Kol Dam was marked on them. This was done for contours of
upto the full reservoir level
Once the caichment area was marked, all the contours on the oposheel were
digihsed {40 m interval). The output of the digitsation procedurs were the
contours &5 well as points contours in form of x, y & 2 pomts. (x, v location and
their heights) All this information was in real world coordinaies (latitude.
longitede & ht. in meters above sea level).
A Dugnal Terrain Model (DTM) of the area was then prepared, which was used 1o
denve a slope map. The slope was divided in classes of slope percentages
4.2.2.4 Calculating slope angle and slope length
The catchment area 1s divided in gnds of size 0,0002° in ialitw.‘]t and longitude,
thus forming grids of length approximately 20 m X 20 m. The x. v, z for the
midpomt of each grid is stored as an attnbute. The coordinates x. v refer to the
iiitude and longitude of the point whereas 2 refers (0 the height of the point in
meters {above sea level). This information was used to calculate the slope angle
and the slope percentage for each grid
re lengih of the slope, which is also required for < -ulation of a parameter in
USLE, was calculated as follows:
Since the gnd is of app. 20 m length and breadth, average of the minimum slope
length (side of gnd) and maximum slope length (diagonal of grid) was taken as
te average slope length for all the grids.
For the purpose of making slope map of the area, the area was divided in 5 slope

classificanons as shown below
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A slope map of the catchment area was prepared using ArcView Spatial Analvst
software. Tt was observed that the catchment area mosily consists of areas of high
slope

4.2.3 S50IL MAP

Published data collected from All India Soil & Land use Survey (AIS&LUS) and
ground sampling were used to denve the soil map of the t;albthmtﬂt area,

For the preparation of the soil map of the area, AIS&LUS did systematic
interprotation of aerial photogpraphs. Soils informanon was inferred from e
photo-elements and conveigiie «vidences. A tentative legend was formed as a
result of photo-interpretation and traverses were planned for feld checks. To
begin with, field work was concentrated in the selected representative areas to
estabhsh comelation betwee: “oto elements and soils and to venfy photo
interpretation  unmits with ground treth  Photo  nterpretation  legend  was
consaquently refined and finalised This accomplished, mndom feld checks were
made throughout the catchment area to ascertuin vahidity of the mapping units. On
an average ahout 200 of the tomal surveyed area was subjected to ground checks
The available photographs in the scale of 1:15,000 were used for this purpose

Lack of photographs in the desired scale of 1:50.000 lad wo increase in the volume



of work The soil maps obtamed from AISELUS were mosaced together
manseally and digihised, Catchment area was marked on these and the soil texture
information was attached to each dvision of soil type

The soil map obtained from them was verified by WAPCOS 40 sampling
locatuons were chosen which were well dismibuted in the cawchment area Soal
samples for cach of these locatnons were collected and analvssd for gram size
distnbution and crpamie contents present in the soil. The map of the sampling
locations was digtised and overlaid on the soul map procured from AISELLIS,
All the sampling lecations were marked on the map and have been shown i Fig
4.1 The results of the analyses werne used w© verfy the soil texime m the soil map
and necessary correchions were made The exisbing soil Imap was found o be
mastly i conformty with the analyzed resuls. In additon to the analysis of soil
samples from the catchment area, Petrogmphy of four rivers sediments samples
was als o srded which 1 described below:

Microscopic pictures are shown in Fig 4.2 X-Ray graphs are aiso appended as
Fig 43

Lram milvais of soil and sediments from the catchmer- :-e¢2 and cryznic

carbon mensured i soil samples ane also given
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Sample 51
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Mare than 35 mesh size fractions contain quarlz, biotite, opaque and wery less rock

~§0) mesh size fraction contains mainly biotite, quartz, feldspar, rock pieces, and opazuc
in éeereasing order ol abu ndince. Rock picees include mica pmess, mic selass, quanzie

and greenschist (Fig 1). Rock pieces and biotite are pelatively maore.

~120 mesh size fraction con‘aing quartz, rock pieces, biotite, amphibole and opague
(Fig b). The rock pieces include mica schist, mica gneiss, quartzite and  greenschist.

Rock pieces, quUartz and opaque are more than hiotite and amphibole

~730size fraction consists of guartz, rock pieces, tourmaline, Kyamite, zircon. biotite,
opague and feldspar (Fig- ). Quartz and rock pieces are in aqual amounts. Opague and

bioite are relatively less. However, heavy minerals are slightly more in this fraction.
=770 mesh size contans quartz, feldspar, hombicnde, biotite, tourmaline, kyanite,
apatite, opague and rock picces (Fig. d). Rock pisees and opaque are very less. The

heavy and refractory minerals like tourmaline and kyanite are relatively more.

From the sediment petrography, the provenaice appeais o b from a metamorphic terrain

consisting essentially of granite gneiss, mica schist and o some extent amphibolite. In the finer

w:ﬂs, the hesvy minerals are relatively i good amounts than the coarse fraction.

The X-rav analysis of untreated finer clay size fraction reveals the preserice of maiely quanz

with the possible presence of illite to some exten Mo other cluy minerals are present

in the untreated snmple.

Sample 52

L



ESample 52

Pin:m:s.

a)

k)

ek

d)

More than 35 mesh size fractions contain quarz, biofite, opaque and very less rpek

=& mesh size fraction contzins mainly rock pieces, quanz, biotite and opague in
decreasing order, Rock picecs include mica gniess. miva sehist. quantzite and greenschist

(Fig 2). Rock picces and quanz are relatively more than other mincrals,

=120 mesh size fraction contains quarz, rock pieces, biotite, amphibole tourmaline and
opacue. (Fig. b). The rock pieces include mica schist, mica gneiss, quanzite and

greenschist. Rock pieces and quantz are more than other minerals.

=230size fraction consists of quartz, rock pieces, lourmaline, amphibole, biotite, opague,
zircon and feldspar (Fig. '©). Quartz and rock picces are in equal amounts, Opague and
biotite are relatively less. However, tourmaline and zircon a2 slightly more in this

fraction.
>270 mesh size coniains quanz, rock picces, tourmalice, amphibole, biotile, zircon and
opague (Fig. 'd). Rock pieces and opaque are ver: less. The heavy and refractory

minerzls like tourmaline and zircon are relatively more.

From the sediment petrography, the provenance appears to be from & metamorphic ferain

consisling s<entially of graniie gneiss, mica schist and to scone exten: emphibolic. In the finer

fractions. th: heavy minerals ere relatively in good amounts thzn the coarse fraction.

. quartz

The X-ray analysis of untreated finer clay size fraction reveals the presence of mainly
with the possible presence of illite to some extent . No other clay minerals are

~ present in the untreated sample.
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More than 35 mesh size fracezns contain guanz, biotite, opague and very less rock
[riceCs.
L]
a) =60 mesh size fraction contaizs mainly biotite. quanz, rock pieces and opagu# in
decreasing order of abundance. Rock pieces include mica gniess, mica schist, quarizite

and preenschist (Fig. a). Rock 7:2cer and hintile arc relatively murc,

b) >]20 mesh size fraction contain: rock pieces, quanz. hiotite. tourmaline. amphibole and
opaque (Fig. b). The rock pizces wnclude micz schist, mica gneiss, quanzie and

greenschist. Rock pieces and quemz are more than other minerals,

c) >250size fraction consists of quanz, rock pieces. tourmaline, kyanite, zircon. biotite.
opaque and feldspar (Fig. ©). Quartz and r-u-c:l: picces are in equal ainounts. Biotite is

relatively less. However, heavy rinerals are slightly mere in this fraction.

d) =270 mesh size eomiains quanz. rock pieces, toumaline, zircon, kvanite, amphibole,
_ biotite and opaque (Fig. ﬁ].. Rosk preces and opsquc are very loss. The heaiy znd

efraciory minerals like tourmalirz, zircon and kyanit 2-= relzric slv more.

From the sediment petrography, e provenance appears 1o be from a metamorphic terrain
consisting essentially of granite gneiss, mica schist and to some extent amphibolite. In the finer

fracticns. the henty oooorals ace relativels in pood amaunis o he &5 s fon =1ie

The Xeray analysis of unircaied Zner clay size frazion reveals the presence of mainly
quartz Witl the possible presence of illite io someéxtent: . No other clay minerals are

present in the untreated sample.



sample 54
sdare than 35 mash size Nnciions contain quartz, biotite, opaque and very less rock preces.

a) =60 mesh size fraction contains mainly bietite, quariz, feldspar, rock pieces, and opagque
in decreasing order of abundance. Rock pieces inclode mica gniess, mica schisi, quartzite
and greenschist (Fig a). Rock pieces and biotite are relatively more.

b}  >120 mesh size fraction contains quartz, rock pieces, biotite, amphibole and opague
(Fig.'b). The rock pieces include mica schist. mica gneiss. quartzite and  greenschist,
Rock pieces, quartz and opague arc more than biotits and amphibole

¢) »230size fraction consists of quanz, rock picces, wourmaline, kyanite, zircon biotite,
opaque and feldspar (Fig. c). Quanz and rock pieces are in equal amounts. Opagoe and
biotite are relatively lzss. Howewver, heavy minerals are slightly more in this fraction.

d) >270 mesh size contains quartz, feldspar, homblende, biotite, tourmaline, kyanite,
apatite, opaque and rock picces (Fig. d). Rock pieces and opague are very less. The
heavy and refractory s iinerals like Lourmaline 2nd kyanite are relstively more.

From the sediment petrography, the provenznce appears to be from a metamorphic werrain
consisting esseatially of pranile gneiss, mica schist and 1o some extent amphibolite. In the fincr
frzctions, the heavy _mimmls are relatively m good amounts than the coarse fraction.

The X-ray apalysis . unueated fimer clay size fractiom reveals the presence of Dainh
quartz with the possible prezonce of illite 10 some extent No other elay minerzls are
present in the unireated sample.
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Girain Size Analysis of Soil and Sediments from Kol Tham Project, Himachal Pradesh

o _{.r.um Size (in Mesh and millimeter — weight in prams)
Sample | 10Mesh | HMesh |38 Mesh | 60Mesh | 120 Mesh 330 Mesh | 270 Mesh | Pan
Pdew.
LT R T LT W25 s | DE2S e | 0AG3S 1 AN o |~ 0050 oy
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B 78.6 1218 13.4 14.6 0.5 3.3 i1 34
g 13.5 [ 203 04 224 120 4.4 | 02 [
(10 12.3 1.5 2.0 1.2 160 13.4 1.3 13.5
I 17.5 12.2 8.6 1.6 16.5 20.5 102 16.9
12 20.5 25.7 16.2 163 122 7.l 115 L5
E 17.3 289 190 0.2 253 8. 03 a5 ]
14 26.9 17.4 1.9 12.4 124 ;3 09 | 5.9
5 16.9 16.6 14.5 17.6 125 10.7 03 | 109
16 16.3 155 12.1 163 14.4 10.2 [E 149
17 15.7 16.4 13.4 24 298 9.3 [N 16
18 13.5 15.8 15.1 17.7 145 148 K 92
1% 25.8 191 1.9 14.8 14.4 123 06 | Lo
[ 20 1£.0 19.3 15.3 4.6 358 194 B |72
21 25.1 2.5 2.6 14.7 12.4 bz 21 ild
22 9.9 15.4 0.4 15.7 17.0 13.9 33 4.4
23 23.1 18.7 13 .4 19 H.7 13 02 5.7
74 24.8 218 15.9 159 |04 85 13 114
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40 16.0 19.3 128 50 |18 10 1.5 13 N
B. Sediment Samples
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Soil Annlysis

Sample No. Organic matter
q 223
52 279 I
53 244
o4 2.08
55 2.5
<6 3.11 |
57 > 93
S8 2.13 :
59 3.19
S10 3.60
511 221
512 3.07 |
513 2.12
514 3.02 I
515 184
sSl6 381
S17 2.59
518 298
S19 2.82
s520 2.76
a2l 1.55
522 2.34
| 523 2.48
= — 215
523 2.97
| 526 2.27
527 3.11
528 237 ;
S29 3.68 ;
510 382 .
B 1.01
5312 3.21
533 2.0 !
| 534 2.69
535 1.69
536 1.42
817 1.35
53R 248
519 2.9
S40 236




A corrected soill map was thus prepared. This map was in vector form waiih
polygons having soil texture mformation atiached to them,

4.2.4 Rainfall Erosion Index B

The Ramfall Erosion Index R 15 a measure of the erosive force and intensity of
rain in a normal year, The two components of the factor are the 1ol enerpy and
the maximum 30-min mtensity of storms. The rainfall erosion index is the sum of
the product of all the major storms n an area dunng an average year. R should not
bt considered a precise factor for any given vear or location. [is prmcipal value,
and that of the soil loss equation itzelf, is used as a predictive tool and nsk
evaluator, Construction activitics in areas with high R vai;res will require greater
attention to erosion control practices than construction i areas with lower R
values

B was caleulated by wsmp ranfall data Results of investigations show that R
values could be approximated with reasonable accuracy by using 2 year. 6 hr
ramfall data. Regression equations for three different storm types (1, [A and IT) are
used 1o calculate R values A storm type 15 distinguished by the rminfall
distribution within the storm. Type | and IA storms occur in maritime chmate
Type I swomns are characiensed by pradually increasing rainfall followed by 2
- strong peak in ramnfall intensity that tapers off to low- intensity rain (refer fig 4.4)

Type 1l storms are the one observed to be occuringe in Himalayas
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The differences in peak miensity are reflected in the coefficients of the equations

for the rainfall factor. The equation used for a type 1 storm is

1

H=¢L29p:]
Where pis the 2 year, 6 hr. rainfall i millimeters,

When the rainfall time distnbution curves and the comesponding R value
cquitions are compared 1 is evident that the stronger the cak iniensity of the
typecal storm, the higher the ramfall erosion index.

43 Estimating so0il loss with the Universal Soil Loss Equation

Soil conditions are a princapal factor in determining the erosion potential at a site,
Soil Loss estimates are used for erosion control planning —

L. To wentify erosion = prone areas on sie

2 To compare the effectiveness of different erosion control practices



Thus, by estimating soul loss, the erosion Catchment Area Treatment Planner wall
be able to avoid disturtbing baghly erodible areas and to select the most effective
control measures for a site

A number of methods for assessing soil loss have been developed. They vary
from simple gquahtastive models to elaborate watershed simulations. Qualitative
models rely on subjective evaluation of a series of criteria. Warershed zimulation
maodels, empincal models are best suited to estimating erosion from very large
areas and lack accuracy for use on small sites such as construction sites.

The Universal 501l Loss Equation (USLE) is an empincal model developed by the
U.S. Deptt. of Agnculture (UUSDA) to estimate sheet and nll erosion from
agricultural lands The equation has been tested wurl:lwi-:lr: In many countries
Some comections and assumplions have been made for the vanous factors
aceording to'Indian conditions. Reference for this purpose has been taken from
CWC's guidelines for sustanable water resources development & management
USLE uses the USDA system for classifying the properties of soil. The USDA
system of soil classification used by the US. soil Conservation Service (8CS) 15
directed at charactenstics of soils imponant for agriculural uses, such as texture,
organic matter and nutrient content. A particle size analyses is necessary before a
soil can be classified by using the USIMA sysiem.

Four soil characterstics that are important to the use of the universal soil loss
equation and that effect erodibality are --

- Texture

- Organic matier content



Structure
Permeability
4.3.1 Soil Texture
Soil texture depends on the proportions by weight of sand, silt and clay in & soll,

often referred 1o as the particle size disinbution.

LISDA Particle Size Classes
Particle Name Sme (mm)
Gravel Greater than 2
Sand 2—101
Very fine sand Ol -005
Silt 005 - 0.002
Clay Less thian 0.002

The above wbie lists the USDA particle size classes. A mangle is used to present

the soil texre names aocording o parhicle size content (refer g 4.5)

iz Pgrzenl Fand

Texturel classificotion of soils
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The percentages of sead, silt and clay in a soil add 1o 100, Sandy soils genesally
have a higher permeanility than fine-textured soils have. The amount of runoft 15
lower and singe the prticles are relatively large, they are not carned far in any
runoff that does occw Sand partucles will settle out of runofT at the bottom of a
slope or in & channel with a gentle slope.

Silt is the most mporent particle sze class when soil erodibility 15 evaluated. The
higher the silt conten: the more erodible a sl is. because silt-sized paricles arc
small enough 1o reduce the permeability of a soil and are also easily camied by
runofl. Control measures should be designed to prevent erosion of silt, or at least
to contain 1t on site.

Clay 1z the smallest prrucle size clags. A sonl with a high r;h}' eontent tends to be
quite cohesive. RunoT does not pick up clay particles as easily as it does silt
However, once clays e suspended ' nmoff, they will not settle out until they
reach a |aree, calm weer hody

It is easiest to preveni erosion of sandy soils, silts are most susceptible fo erosion,
but they can be recaprured on site by applving control measures. Clays are the
most il T e tap ince erosion has eccurred, 5o control measures must fogus
on preventing thetr ercsion in the first place.

Although, texture 15 & prncipal soil chameiensne affecting erodibility, organic
matier, soil simucture md permeability also have a strong influence on ET0SI0N

potenuia! of soil.



4.3.2 Soil Permeability

Soil permeability refers to the ability of the soil 1o allow air and water 1o move

througeh 1t Soil texture, structure and organic matter all coninbute to permeability.

Sites with highly permesble soil absork more ramfall, produce less runoff, are lss

susceptible 10 erosion and suppornt plant growth more successfully.

4.3.3 Using the universal soil loss equation (o estimate soil lnss

The general form of the universal sol loss equation 12

A=RxKxLSxCxP wheare

A= 3ol loss, tons | (acre)(year)

R = Ramfall erosion mdex, in 100 ft. tonsfacre x inhr

k = Sol erodibality factor. tons/acre per unit of R

LS = Slope length and steepness factor, dimensionless

P =  Emswon control practice factor, dimensionless

Che 201l loss 18 an estimated annual average. The minfa!l «rosion index contans

both an energy component and an intensity component. The LS, C and P factors

are ratios of soil loss from the site to soil loss from 2 unit arca of a standard plot
th the following characteristics —

211 m long, 9% slope, tilled, bare soil

To calculate soil loss, each of the factors 15 assigned a numencal value The five

factors are then multiplied together to produce an estimate of soil eroded from the

sIhC 10 &N AVETREEC VEAT



Carelul evaluation of site chamctenstics is important 1o obtain reasonable soil loss
estimates. To produce the most accurate estimate of vanous factors controlling
erosion, the entire catchment ares has been divided into gnds of 0.0002° in
latitude as well as longifude.
The methodology used for evaluating these factors and the assumptions made are
as follows :
43351 Rainfall Erogion Index, R
The equations used to calculate R 15 —
R = 00219 p™ (assuming type I storm a5 explained earlier)
where p 15 the 2 — vear 6 hr rainfall in mm
Ranfall Data has been collected from Indian Mntmmlu;rgrlu:a] Deparment {TMDY).
The data 15 fc_:u: Z meteorolegical stations at Mandi and Shimla and is the average
rainfall data for the last 40 years. The rinfall intensity has been estimated wsmg
the rmnfall data averaged over the total numiber of acual rainy days Average of
the rainfall intensities for Shimla and Mandi has been used.
4.3.3.2 Soil Ercdibility Factor, K
"'he sonl erodibality factor K is a measure of the = ceptibility of soil particles 1o
detachment and transport by minfall and runoff, Texture is the main factor

affecting K but soil structure, orgamc matier and penneabality also contribute, K

values range from 0.02 to 069



For Indian conditsons, an equation for caleulating K value has been formulated i
the CWC's gpusdelines for sustainable water resources development &
management’. The equation, derived by using a Trnangular Nomopraph 18 as
follows -

K = 007851 (% sand) ™™™ x (% clay) '™ x @4 sily) ©4
The assumptions made in this equation are
Content of very fimme sands (005 0 0.1 mm = 15%
Organic matter m soil = 2%
Rock content (%0 of soi! particles greater than 2 mm < 1 5%)
For the present catchment area, soil testing results shows that these assumptions
made are comect and no corrections nead to be made i the equation for
eveluating K.
3333 Length Slope Factor (LS)
The slope length gradient factor LS deseribes the combined effect of slope length
and tlope gradiemt. It s the ratio of soil loss per unit area on a sitc to the
comesponding loss from a 22.1 m long experimental plot with a 9 percent slope.
The slope gradiemt is attached to each gnd using the slope map of the catchment
area, whereas the slope length for the gnd of approx. 20 m length in vertical, as

well 3z honzontal direction,

i+ 220
| = e taking the average slope length for each grid.
2
65.41*% g2 456% S I
Ls= 4 e — -+ 0.065 memenn

(5 + 10,000) v (57+10,000) 725



LS = slope length factor
| = slope length (m)
S = slope steepnessi®e)
m = exponent dependent upon slope steepness
m = 0.2 for slope < | 0%
0.3 for slope 1-3%
0.4 for slope 3-3%
0.5 for slope =5
4.334 Caver Factor C
The cover factor C is defined as the ratio of soil loss from land under specified
crop or mulch condinons 1o the comesponding loss from tilled, bare soil. When
the soil is bare, € is 1.0, whereas € for undisturbed native vegetation 15 assigned

a value of 0.01 The value of C used for vanous landuse class s given as Table—

Landuase class Cover Factor,C
Barren land 1
Agriculurl land 02
Dense vegetation 03
Grasslands .01
Open Jungle 04
Scrubs 0.45
Built-up Area 0.01
Exposed Rock 0. 0]
Water bodies 0.0001

Landuse class — C factor

- P factor depending on the slope



4.3.3.5 Erosion Control Practice Factor P
The erosion control practice factor P is defined as the ratio of sonl loss with a
given surface condition to soil loss with up-and-down hill plowing. Practices that
reduce the velocity of runoff and the tendency of runoll 1o flow directly down

slope reduce the P factor.

-

The agncultural land in the catchment area is under Temace farming The P facior

for Terracing for vanving slopes i as follows:

Practice Land slope {5%) P

Temacmg 1.1-2.0 045
Terracing 2.1-70 049
Terracing 7.1-12.0 043
Terracing 121-180 O &
Terracing | [8.0-240 070

For non-agncultural lands, the value of P has been wmken as 1 as no erosion
control practice 15 being followed in the catchment generally

Combined effects of LS, © - ~d R factors of the five factors in the USLE, the ®
L5 and C factors have the widest range. Although R for a site is constant and E, |5
essentially a constant slope length and gradient, cover, and, to a limited extent
surface condition can be manpulated. Slope length and vegetative cover are the

maost effective and easily imp ementable measures,



Thus the rate of soil loss for each gnd was calculated using USLE. The rate of
soil loss obtained has been aftached to each gnd The map depicting sil loss in the
catchment has been shown in Map 3. Thus knowing the soil erosion intensity. the
areas susceptible at different degrees were wentified and could aid m formulanng
the approximate mitigatory measures depending upon the degree of suscepuibility
to degradation as a part of comprehensive and detailed Catchment Area Treatment
Plan for the propozed Kol Dam progect, These have been elaborated in subsequent

Chapters,
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CHAPTER-S
WATERSHED MANAGEMENT - AVAILABLE TECHNIQUES

5.1 Introduction

Watershed management is the optimal use of soil and water resources withm & given
seographical area 50 a5 10 enable sustainable production. It implies changes 1 land use,
vepetative cover, and other structural and non-structural action that are uken m a
watershed to achieve specific watershed management objectives. The overall objectives
of watershed management programme are to

increase infiltration mto soal;
- comtrol excessive nunoff;
manage & utilize runoff for useful purpose.

Watershed management is defined as the process of formulating and camang out a
course of action invelving manipulation of natural, agnicultural and human rescurces of a
watershed fo provide resource that are desired by and suitable 10 the watershed
community, but under the condimon thet sonl and water resources are not adversely
attached,

The watershed management measures have been classified under the following
categones:

* Engineering measures for erosion contrul in agricultural land.

* Erosion control measures for non-agncultural lands.
51.1 Engineering measures for erosion control in agricultural land

The various measures covered m their category are:
*  Contour cultivation

» Contour bunding



= (raded bunding
=  Vepetated waterways
Each of the above mentioned measures are explamed in the following paragraphs:
5.1.1.1 Contour Cultivation
Cultivation is done across the slope. 1.2 by keeping them on contour or nearly 50.The
contour farm so created would from a multitade of mini barners across the flow path of
the runoff which incresse the detention storage in situ. This will in turn increase the
opportunity time and hence, the nfiltration of min waer ino the soil profile, whereby
reducing the quantity and velocity of runoff and hence, its erosive potential is greatly
reduced. When the ploughing is done along the contour, the ndges alongwith the erops,
prevent the movement of water and soil. In case of high ranfall, ﬁnl;.- a parl of the water
is conserved and the EXCESS 15 drained with redvced erosive potential. The effectivensss
of contour planting and tillage in erosion control vares with slope, crop cover and soil,
Maximum effectiveness of .niour cultivation 5 on medium slopes and on deep
permeable soils which are either not prone to surface sealing effect or are protecied with
suttable cover from surface scaling The relative effectiveness decreases on the land
slopes belong very flat or ve toep The ratios of soil loss from contour cultivated plots
to those from up and down culivated plots on different slopes is given m Table-5 1
Table-5.1

Effectiveness of contour cultivation on different soil groups

Slope groups (%) Ratios of soil level of nom-contour
cultivation'up and down eultivation

<] {6

2.7 0.5

7-12 0.6

18-24 0.9




[t can be ohserved from Table-3 1. that contour cultivation remains the most effective on
the moderate slopes of 2 to 7%, wherein both on flat or steep slopes, the effectvensss 15
relatively less.

When the bunds are coastructed slong the contours, with some minor devianon to adopt
1o field/practical situation, thev are termed as comtour bunds 1f the bunds are constructed
with some slope, they are called as graded bund,

£1.1.2 Contour Bunding

("ontour bunding is one of the most popular conservaton measure in the country, Studies
have shown that contour bunding is useful for permeable soils to serve both as a water
and soil conservation measure. This method s unsutable for soil with poor intemal
drainage.  This method comprises of constructon of naﬁw based trapezmidal
embankments on contours and the impounded water is allowed to gradually recharge into
the soil profile for crop vse. A typical layout of contour bund 15 given in Figure-5.1.

The planning of contous hun: should essentially consider the determinaiion of spacing
between bunds, cross-section of bunds and type and dimensions of surplus systems. The
contour bunding is designed based on the empirical formulze. Spacing between bunds 15
an important factor. The hunds should be ideally spaced m such o way so as o mtereep
the erosive velocity. The basic philosophy mvolved m caleulating the spacing berween
rwo bunds is to keep the velocity of runoff below the cntical value.

In order 1o protect the contour bunds from breachmg and also for avoiding damage to the
dry land comps due to water sizcenation, outlet structures are constructed to dram away the
sicess water. These smuctures are usually constructed i the lowest space n a land

holding, where, due 10 the deviation of the contour bund to conform to field boundary,
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water stagnation occurs which has to be drained away rapidly  [If the ares 10 be drained
by a proposed weir excesds 3.5 - 4.0 ha, thexe 15 2 need for construction of masonty weir
in the bund.

Waste wear 15 located at depressions wath the crest of their body walls constructed a2 0.3
m above the contour. These are o be constructad in a staggered manner 2o that they wall
not cause gullying of field m between the waste weirs,

Vanous types of weirs are given as below:

Clear overfall weir : is made of masonry wall of a suitably designed length and with a
crest of 0.3 m above the contour.

Channel weir | is constructed of a stone wall underground with one end of the bund

pitched It s located at cne end of the bumd to prevent the nose of the bund pewing

breached.

Pipe outlet = consists of a RCC or C1 pipe of required diameter buried under the bund
with downs-ard slope. A vertical wall inlet of requisite height & proveded oo e upsiream
zide

Ramp cum waste weir - consists of an earthen bund, generally with 1s top 22 5 cm above

the contour <vel It has a very flai side slope of 10% on both upstream 24 Sownstream
sices

5.1.13 Graded bunding

Graded bunding is suitable in relanvely high rainfall areas, where the excess water 1s to
be removed safely out of the fields to avosd water stagnation. These are narrow based
version of the channel terraces. The objective is to divert the excess water from cropped

lands. throuch sutable outlets which are required to safely remove the water so draaned



nto them. The excess water to be drained out requires a vegetated waterway for
CONVEYance 10 a recetving water body. If natural water courses are not available or &re
tocated further apart, amificial courses need to be constructed and vegetated one or two
seasons ahead of the acual construction of the terraces 17 the condition are such that
grasses and vegetation cannot 1o be easily established, or are not sufficient to handle large
quantities of water, structural measures like drop struciures are required. Drop structures
oo can be constructed in case of sudden drops i the channel elevation and where
velocities of water would be too great 1o be handled by prass cover. A general lavout of
the graded bunding is shown in Fipure-5.2,

S L14 Grassed Waterways

Grassed waterways are outlets for channel type of terraces w cx:mvey the collected or
surface water safely o Inam.rai drainage courses without causing gully erosion
Grassed water ways need to be constructed in a natural depression or draimage |ine where
the slope is the flattest in the watershed. Natural slope confines the flow i these natural
depressions and moisture conditions are usually most Bavourable for vegetstive growth
If natural grassed waterways are not availahle. they are amificially comstructed and
aligned so that they cause minimum obstruction to forum operations

Normally, grassed waterways are constructed one or two season ahead of the CONStNIcthon
of channel tesraces and diversion so as o allow for growth of vegetation before the fow
of water takes place Grassed waterways con be construcied in three slopes, ie
trangular, trapezoidal and pasabolic. The parabolic shape is the maost mﬂ:lmm as it is

hydrologically most efficient and easy to construct
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s.1.1 Erosion control measures for non-agricultural lands
The non-agricultural lands requinng implementation of erosion control measures include
herbs & scrubs, and open vepetation These would require the following control
MeLsures

= Afforestation

*  Cully control

* Pasture development

5.1.2.1 AfMorestation

Afforcstation is proposed 1o be done in open arcas with moderate slope.  If the area
under plantation 15 gulhed, and cut up wath natural drainage channels, the planting has o
be supplemented with mgin&aring-“u&ge_mtwe works like gulby p!uégmg and check dam
The plantmg area should be closed for prazing, lopping, quanving, ete. For proper
profection, it 15 necessary that the area 1s fenced and the fence 13 maintained properly. It
has been generally observed (hat after some time, these fences get damaped, with (he
result that plants get grazed and damaged leading to failures. Plants need i be protected
il they atiain a height, which is above grazing level.

Pits to be dug should be 30 ¢ < 30 cm « 30 cm size. Planting distance should be 2.5 m
x 23 m Preference should be given 10 fuel and fodder species especually when the
plantmg area 15 m the vicimty of habitaton. Om exposed spurs, even Chil tree may also

be desimble. Depending upon the locality factors, species suggested for afforastation are



Nursery development

The total area to be afforested as a part of catchment area treatment is quite farge About
1500 saplings are planted per hectare. Thus, a large number of seedlings are required.
Many times, it is not possible to provide such a large number of saplings by the Forest
Department. Thus, it is necessary to develop nurseries which can produce such a large
number of seedlings, The nurseries can be developed and managed by the Forest
Department.

Selection of species for planting

The species selected for afforestation ghould cater to the I‘{:dder;fﬁ:mgr:, fuel wood,
timber, etc. The species should fit into the edaphic conditions, climatic conditions and
socio-economic realities. In hilly catchments, where the aim is to get maximum yield of
usable water in the streamflow, species with low transpiration rate should be selected.
Species with leaves containing growth inhibiting substance should be avoided. Mixture
of species at plantation site ensures natural resistance 10 insects, pests and fungi, Mixture
of species would be able to fulfil fodder, forage, firewood, food and small timber
demands of the community.

Selection of nursery site

The nursery site should be established on a slightly sloping fertile band Growth of
saplings in nursery requires continuous and sufficient source of water supply, hence, the
nurseries should be located close to the perennial source of water. Natural or artificial
fencing is needed for protection from stray cattle and others, If nursery is close to a road

then transportation of seedlings to plantation site would be easy,



The following critena should be bapt 1n mind for selection of site for RISINE NUTsery

. shightly sloping, fertile land.

. proscamity to permanent source of water for irmigation:

. natural or artificial fencing:

. shadow trees in proximity,

. proxamity to road for transportaton, znd

. closeness to plantation site

Size of nursery

It 15 important to estimate the number of seedlngs to be raised m a nursery. The nursery
size can be accordingly estimated The size of polythene container 1o be used should alse
e taken mto account. With 25 x 17 cm polythene bags of 150 gauge, usually 1 ha
nursery can support 200,000 seedlings.

Preparation of site .

The nursery site should-be eleaned 1 proced ing winter. The whole nursery shouald be
first ploughed and all stumps, rim-m. deeper grass roots and stores should be remowved
This needs to be done at the end of the rainy season and the land can be kept fallow ull
the following season In very lighi 50 . .op working should not be done Site which
needs draiming out in the beginnmg should ot be selected. In hilly areas, such as that of
the Kol dam mhﬂimmnwam preferable. These are partly filled in trenches.
Every species has an uptin-ml spacing, which depends on numerous factors. Wider
spacing 13 recommended for fast groving snecies, Wider spacing & also recommended
when three tiers of vegetation providing fuel, fodder and timber & envisaged



Soil preparanon

The optimal micure of sml, sand and manure in the nursery soil 1s 6:3:1 respectively.
Use of chemieal fermilizers should be as less as possible. Cheaper manures like leaf litter,
animal dung and wood ash are also easwr o obtain and are quite effective. A cheap
nursery manwore 15 made by piling alternate lavers. 1520 cm thick of soil, dung and
vegetable matter and covered with a layer of soil 20 cm thick lefi for a year When
mixed with wood ash, this makes an excalbent manure

Preparation of teed germination beds

Seed beds are prepared just before sowing Standard beds are of 1%10 m size, rectanpular
in shape. Sapling from one bed in nursery should be sufficient ﬁ:rrlplantau'm in 1 ha
Time of sowing

Seeds of most species where potted plant are used for planting, are sown berween
dauary and Mazch, and those where stumps are required. voruer Ly and June
Transportation of seedlings

The modern nwsery practices recommend planting the seedlings at site with ball of
earth. wrapped arowund the woodstock The procedus: of transplanting  involves
tunsfernrg of the germmated seedling from primary bed 1 a container, packed with
good mixtuse of earth. The seedlings establish iself in he polythene bag nurtured by
fernle soil and moisture. At appropriate time, the seedlings are transporied 1o the
planting site, where they are planted in the pits keeping the earthen ball undisturbed,

afier removmg the polyihene film.



Each seedline needs to e carefully separated from its neighbours. IF s roots arc
crushed, or are too long, they are trimmed. The seedling 15 then placed in the centre of
the polvbag, already filled with soil and kept moist for some period. The root portion of
the soil 15 gently placed in the hole and the soil s then hightly heaped around the seadhing
to cover the vacamt spaces m the hole and then watered

Weeding and soil working

The nursery area should be kept free of weeds from the time. the voung plants appear ull

they are finally transplanted. As soon as the beds are full of seedlings, they should be
thinned out 50 23 o avord competition.

Removing the planits from nursery for plantation

The stock 15 thoroughly watered 24 hours before transport They are transporied with

bags, but bags are tom off before plantng without disturbing the ball of earth.

5.1.2.2 Gully Contral

Due to iregulantses of the soil surface. he water 15 often forced to concentrate m small

and shallow canals when mill erosion starts.  The flowing water looses the soil partcle
and cames them away. Gullies are formed when many nills jom, which will mcrease the
volume and the erosive power of the wzter flow

Gullies can have different shapes U-shaped pulles are formed where the sub-soil erodes

as casily as the top soil. On the other hand, V-shaped gullies are formed when the sub-

soil i more resistant to erosion. A combination of both can be observed m soils with 2

very resistant layer below the surface In that case the trapezoidal shaped gully i

formed.



In a totally degraded land, gullies can make up for a laroe parnt of the area, The objective
of reclaiming these pullies 15 o prevent funther erosion. Effective closures and
afforestation promotes vepetanonal growth and retards further growth of pullies To
increase sedimentation to fill up the gully gradually, check dam may have 1o be
constructed where even seasonal water flow is expected. Brushwood plugs and loose
stones are some of the typical measures for reclamation of small gullies. There structures
trap the sediments so as to gradually silt up the gully

Largzer gullies have to be treated to prevent further deepening and widening, The purpose
of a check dam & to reduce the pradient and reduce the Rlow velocity. The water is
guided safely from a higher ¢levation to a lower elevation without causing erosion at the
pully/nallzh bed and banks The water pools behind the dam pmmnt:a the percolation
into the soils.

The ideal spacing of check dam should be such that the bottom of the upper check dam 15
m level wath the tep of the nevt lower one. In steep areas, this s difficalt 1o achee e as
may require too many check dams. Check dam must be well anchored to prevent
underscouning and scounng betwesen the dam, and the banks The flow = directed
through a water or wates spill m the centre of the dam, at the point of impac on the bed,
a protective apron must be constructed to dissipate the energy. The vanous tvpes of
check dams recommended in the caichment area of the Kol dam are briefly descnbed in

the followmg paragraphs.



Masonry Check Dam; are the most commonly used structures both 1in case of larger
gullies and small nzllahs/stream. These are generally constructed in upper reaches of
erodme nallahs o reduce the bed slope, stabilize the grade and check the bed scounng
and retamn silt. sand and pebbles. Layout of a typical checkdam 15 given i Fig 5.3

The depth of the foundabon may vary from 30-60 cm  Foundanon should be dug across
the nallah width extending well mto the banks. The laroest stones are placed in bottom
layers. In every laver of stones, a step of 15 10 20 cm is left on the downstream side, so
that the width & reduced from base to top. Two wing walls with appropnate foundations
are often constnected at the upper side to force the flow into the water spill or notch and
to prevent it from damaging the banks. The wing walls should form an angle of about
30" wath the banks. Below the dam an apron has o be constructed with stones. On the
upstream side, the dam has to get an earth fill for greater strenpth The structure is
supplemented. by planting seedlings and 1-:1.11:Ijngs of suitable species along the banks on
the upstream side, The general layoeut of Loose stione Check dam and Dry stone dam is
givenin Fig 54 and 5.5 respectively,

Solid Check dams: In boundary nallahs, the check dams may be constructed of gabion,
masonary with matier or concrete. The construction material may vary with the field
condibons.

5125 FPasture development

The mle of grass plants in potecting the soil is based on their ability to prolong the
hydrologic cycle from its inception as falling precipitation to its final disposal as runofl

mn streams, The grasses control water erosion through a three-tier action outlined as

follows:
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- Dense thatched roof action of the leaves and sems of prasses exposing
innumerable liole surfaces agoreganng an area several times preater than that of
the ground beneath,

. Grass provides resistance 1o erosion and runoff constituting mechamical resistance
by plant clump, siolom or runners and the protecive blanket of itter mass of
leaves and fragmenis of stem in various shapes, stages of disintegration,
performing double function of increased surface friction, which reduces velume
and velocity of unoff and absorbing a part of water for deeper pereolation,

. Emitting and binding effect of grass root and thizome system protect the soil from
detachment and washing. Grass holds the soil pamicles together and provides
mesh of reinforcement that both anchors the soil and resists the scouring action of
water flowing oyer it.

Management of grassiands

The management of crass requires the use of the vegetation 50 as to preserve it in its

highest state of protection and production. The other major ohjective of management 15

the harvesting of the products of the land Grazing by animals, exerts three important

nfluences, i e remo. | of herbage, dissemination of seed and trampling - f so0il, Unde;
certain conditions, grazing has a stimulating effect on growth, and as a seneral nule, if
the grazed plants are given sufficient opporunity to make substamtsal regrowth,

Balancing numbers of amimals with grazing capacity 1 probably the biggest and the mast

senous problem of prassland management



Grazng capacity is defined as the ability of a grassland unit 10 groe adequate support 0 4
constant number of livestock for a stated period each year without detenorating with
respect to this and/or other proper land use. The effects of grazing will depend largely on
the degree to which the forage 15 utilized. The quantity of herbage lefi after prazing will
povern the growth and development of forage plant roots. The rate of root development
depends on the asvarlabohny of carbohydrates manufactured by plant and not needed
immediately from op mrowth Heavy grazing reduces surplus carbohydrate production.
Those carbohydrates which are produced are pnmanly needed to replace the parts that
have been cropped The management of grasslands, and the balancing of numbers of
animals with grazmg capacity cannot be hased on individual plants alone but on the
aggregate of all the forage producing vegetation. Greater emphasis should be sccorded to
those species, which furmish a large pant of the forage,

These plants should not be grazed beyond their safe limits even through there appears to
be conswierable ungrazed herbage remainmg. Grazing capaci -hovld not mclude heavy
utithzation of the less desirable plants because under such s prctice, the more desirable
and palatable planis will be overgrazed. Considerable herbage fiom ungrazed or partially
grazed plants. left on the ground 15 mmporant in maintamnge o febolding good so1l and
watershed conditions.

In the beginning, before domestic hivestock began using the grasslands, the vegetation is
undoubtedly m a high stage of development But with the beginming of grazing by
livestock, the grasslands begins to deteriorate. The first impact 15 that the most palatable

and most desirable plants are overgrazed, their growth become: stunted. the rool reserves



are depleted and the roots become shorter and smaller. With continued pressure thee
desirable plants die leaving some part of the ground surface unoccupied momentarily
This space 15 soon nvaded by seedlings of less desirable types of plants. As the adve=e
practices continug, the next most desirable types of plants begin to be overgrazed :+d
trampled and they too are furcadlm give up their places. At this point, and parmicularl n
areas where the amimals tend to concentrate, the cover may become insufficient to held
and erosion begns As soon as the soil begins 10 move, the deterioration procsis
becomes more rapid and more difficult to stop and soon the grassland is producing vey
little -ﬁ:ra.ga for livestock and 15 providing very little protection to the soil surface.

Soil conservation techniques in Grasslands

Orvergmzing 15 the primary cause of degradation of grasslands in 'indta_ The miroduct:on
of proper grazing systems is essential © ensure higher sustained yields of grasses a~d
better erowth of animals.

Controlled grazing : s the direct utilization of grassland with livestock in a way that 1o
degradation of vegetation and s-ml occurs. Controlled grazing can be continuous of e
mtatm Continuous grazing needs careful decision on the number and type of livesinck
tor be zllowed to graze on a certain area. The maximum number allowed varies during e
year, being highest afler the rainy season when the soil is dry, but low during the rainy
season and especially at the end of dry season. Therefore, additional fodder has 1o e
produced through other sources to overcome shortapes in peﬁnﬁ;afﬁmhadnmm

grassiand



All forms of controlled grazing help o prevent degradation of grassland, o conscrve
soil, water and vegetation and to provide for betier animal fesd in amount as well as in
quality Controlled grazing can be done by means of herders controlling livestock by
fencmg. In both cases, it has to be managed by the farmers

Early vs deferved grazing: 15 posiponing or delaying grazing, either completely for the
entire growing season (early deferment) or for the later pant of the growing season (rate
department) 10 enable the vegetatwon to grow well, mamtain it vigour and produce
abundant seeds for regeneration of the pasture land. Grazing is allowed after seeding, b
may kave 1o be withdrawn to prevent overgrazing and exposure of seil afier few months.
Rotational grazing : 15 the yearly grazing of blocks or compartments in rotation. The
objective 15 0 provide an opportunity for vepemtion o grow a.nd develop well. The
simplest method is to divide the grazing land into two blocks and to allow grazing in

altemate years i each block, while m the closed block mange improvement 15 allowed

poor and fair range lands & a must for effective recuperation of the vegetation, This
method aims at achieving both objectives in one operation. In this system, the grazing
area 15 divulo? im0 three blocks and all the blocks are used each o= changing the
sequence of grazing in a way that each block is prazed for 1/3 vear and protected for 273
year. Thus, each block geis deferment once in three years with equal grazing stress in all

threeblocks during the three year period.



CHAPTER-6



IDENTIFICATION OF AREAS AND TREATMENT MEASURES FOR CAT PLAN

6.1 Genaral

Generally it iz not possible to treat all the detericrated areas in all the catchment
simultaneously due to physical and financial constraints. Moreover, some of the deteriorated
areas need relatively immediate atiention a: compared to others. Therefore, it becomes
necessary o arrive at some kind of pricritization.

Prioritization of various portions of the catchment areas can be made through weightage (o
different parameters affecting sediment production and transport. Varous parameters nommally
considered are.

- Areas of watershed.

- Drainage density

- Stream main truck length

- Discharge

- Slope

- Landuse/ land cover

- Sediment production rate
- Erosion intensity

In the present study, the weight to ercsion inlensity methed has been used, A factor of =eil
aresion of more than 2.5 Vacre/year was considered to arrive at the following areas falling
under various intensity zones, However, after discussions with Forest Department, H.P., the
::ntenacfnr soil erosion was changed to more than 1 t."EIGFE."]I'Eﬂr in order to bring more ar&as
under CAT.

6.2 Land Use and Slope Analysis:

In order to identify the different measures for soil conservation, land use and slope of the area
falling under soill erosion more than 1ton/acrelyear have been analyzed. Table 6.1 shows the
slope prevailing in the area. Table 6.2 shows the pattern of the land use. Area falling under
open forests, barren land and scrubs is around 29,600 Ha. Grassland covers about 2 619 Ha,
and agricultural land 1,958 Ha Dense vegetation has an area of about 12,214 Ha.

Table 6.1: Area under Various Slope Catagories
for Soil Erosion >1 tlacrefyear

Ares under various Arga under scrubs
5. M. Slapo landuse categories (ha) {haj
1 =30 deg. 18631 _ag74
30 deg. - 45 deg. 25084 3756
3 45 deg. - 70 deg. 2458 366
~ >70deg 8 2




Table 6.2: Area under Various Land Use Categories

A - - — S
B Con Fuesa e Area with
Diirectly Agricultural Denge Opean Barman Serubs Grass- Soil Loss >
ke, Division D aining Land Vagetation | Forest Land lands. TwachT
Catchmamnd ’
1 [milaspur 2316 10 “2e1 | 183 | wEa | @ | 0 798
2 |Karsog 38339 775 3477 3430 2691 |2695| 1,008 14336
3 |Kunghar 13,252 55 1017 1,725 1,217 | 620 165 4840
4 |Shimla 41,533 575 | 5008 #4433 | 2909 | 3026 [ 1,000 | 17041
5 |Suket | 15810 428 | 1613 | 749 | 2424 | 550 | 334 6567
B MNachan 1,325 10 337 183 i 55 24 BGS
7 [Theog 7293 | 64 431 464 789 | 433 | 98 2144
TOTAL 121,968 1,958 12,214 | 11,227 | 10,275 | 8,098 | 2,619 | 46301 |
Total 20600

6.3 CAT Measures:

As mentioned in 6,1, intially WAPCOS worked out the CAT Plan based on soil erosion rate of
more than 2.5 Vacredyear, With this criteria, most of the directly draining catchment was under
low erosion category, requiring no treatment. The area under moderate and high erosion
rates were estimated as 3,987 ha and 188 ha respectively. The total reatment area covered
was 4,175 ha (Table 6.3). However, after discussions with officials of Forest Department of
Himachal Pradesh, the CAT Plan was reworked based on soil erosion rate of more than
1tacrefyear. 1t has been worked out that an zrea of 46,391 ha is falling under this modified
criteria (Table 6.2).

Land use as shown in Table 6.2 has been considered while suggesting the type of treatment
measures. Only the areas having dense vegetation have besn excluded from treatment
Hence a Total Area of 34177 Ha. is to be treated out of which a total of 2000 Ha will be treated
separately under Reservoir Rim Plantation. The area having open forests, barren land and
scrubs amounting to about 296800 Ha. will be covered by afforestation. check dams and
reservoir rim plantaton. Grassland (2619 Ha.) and Agricultural land (1958 Ha ) as given in
Table 6.2 have been considered for Pasture Development and Terracing / Seil and Moisture
Conservation {Table 6.3) under CAT plan maasures.

The vast experience of the Forest Department in implementation of CAT Plan was considered
for calering to the overall requirement of conservation of scil. A total area of 32177 ha was
brought under the revised CAT measures. The detail of Treatment Measures are given in the
Annexure | to and are depicted in tha Map - 1.

In addition to the above, 20,000 check dams of various dimensions ware considered. These
check dams will be constructed based on appropriate technologies and availabilty of
materials. The check dams will be constructed on the tributaries and sub-tributanies of Sutlej
river. After detailed discussions with State Forest Department, it was decided that the location
of the check dams will be chosen by the Forest Department based on their field expenence.



The location of check dams will have to be selected in such a way that minimum area of
catchment for each check dam will be at least 0.5 ha. for small dams, 1 ha for mediom dams
and 2.5 ha. for big dams. Under this circumstances, the minimum area of catchment for
20,000 check dams from where the sedimants will be arrested is about 16,000 Ha,

Table 6.3: Details of Areas under Various Treatment Measures

5. Measures Area (ha) Area (ha) considered |
MNo. considered under under Soil erosion
Soil erosion =1 tfacrelyr
= 2.5 tlacrelyr
1 Afforestation 1,600 11,600
2. | Pasiure Development %0 2610
3. | Contour bunding 1.100 -
4. | Graded bunding = 915 [ — —
5 Temacing / Soil and —— 1,958
Moisture Consenvabon
measuras |
. |Tota 4,175 | 18177 .
& | No. of Check Dam 10 Nes, 20,000 Nos |
{Large Size Dams) (of various sizes,
covering an area of
s 16,000 Ha.)
Total Area Covered Under Treatment 32177 Ha,
7. | Reservoir Rim 2,000
Flantation*

* Reservoir Rim Plantation will be taken up separ;tefy

The number of check dams is indicative and kesping the overall area of control under these
check dams the number of big, medium and small dams may vary depending on the site
requirement. The detail of Check Dams Division wise / Range wise are given in Table 6 11{a),
6.11(b), B.11(c).

Originally, contour and graded bunding were also suggested as treatment measures.
However, Forest Depariment opined that in Himachal Pradesh, these may not be preferred
alternatives in view of the terrain condiions and therefore, graded and contour bunding have
been deleted as treatment measures. Instead, terracing and Soil and moisture conservation
has been proposed in agricultural area as per the site requirement

The implementation of the CAT Plan by Forest Depardment, H.P. will take & years and the
maintenance period will be spread over subsequent 5 years. It has been expressed by the
Forest Department H.P. that action plan identifying the achual locaton for providing treatment
and their proritization will be undertaken by the Department itself depending on their
experience in the figid

In order to ensure participation of local people in the implementation of CAT Plan and fo
strengthen the monitoring and evaluation mechanism, certain activities pertaining to Forest
Infrastructure Development and Rural Infrastructure have been proposed, (Table 6 10, 7.2 and



Annexure IV and V). These activilies are in addition to afforestation. pasture development, soil
conservation works on forestland and terracing/ scil and moisture conservation on private
tand. All the proposed activities are based on site requirement in the catchment

6.4 Prioritization

As explained in 6.3 above, the treatment measure are to be completed in six years. The area
o be treated under each phase is given below in Table 6.4.

Table 6.4: Areas to be treated in Successive Years

Year ~ Area (ha)

' 4070
1 L5 =11) 984
m_ 8258
& v 5105
. W 4380
Vi 4180
Total . 2177

In addition to the above, 2,000 Ha around the rim of the reservoir will be afforested separately.
Hence. {otal area of treatment is considered as 34, 177 Ha. Year-wise break-up of activities is
given in Table 6.5. The areas to be treated under various treatment measures in different
years are givan in Table 5.6 to 6.11(a), 8.11(b), 6.11{c).

6.5 ECOLOGICAL ASSESSMENT OF FOREST AREAS UNDER KOL DAM HYDROD-
ELECTRIC PROJECT

Plant communities are basically indicators of the total environment. They respond not anly to
one environmental factor but to interacting group of factors. Plant communities integrate these
influences and react sensitively to change in balance of the emvironmental stresses being
primary producers in the ecosystem, With time these plants communities bring lot of changes
even in soil system. Plenty of awareness has been generated recently on the conservation of
biodiversity because of the cument decline of biodiversity, which is mainly dus to the
unplanned activities. Efforts therefore, are eventually required to conserve this biodiversity at
all levels. Detalled knowledge of the diversity of the area will be helpful in managing lhe
caichment properly by developing in situ and ex-situ conservation practices, Therefore
ecologlcal assessment of forest areas in the catchment has been proposed and Rs. 10 lacs
have been earmarked for this purpose. Himalayan Forest Research Institute of India Council
of Foresiry Research and Education, Panthaghati (Shimla) is pioneer for such activities and is
sunggested for undertaking the propozed studies.



Table B.5: Areas to be treated with Various Measures in Successive Years

Treatment Measures Area (Hectaro)

| Yearl | Yearll | Yearill | YoarlV | YearV | Yearvi Total
1.600 1,800 2100 2,000 HOHE 200k 11,600

390 53R EET) 406 00 300 2,619

0 5149 A20 619 il i 1,958

Pig Size (No.) 20 | a0 [ 600 200 20 [ 20 2,000
area coverad) 1680 480 480 160 160 1&0 1,600
Medium Size (No.) 400 1200 | 1200 400 ) 4040 4,000
jarea covered) | 320 S60 550 amn 320 azn 3,200
Small Size (No.) | 2000 | 2000 | 4000 2000 20K 2006 14,000
yarea covered) | 1800 1600 3200 1800 1600 1600 11,200
Total area | 4070 5084 8,258 5,105 4,380 4,380 32,177

6.6 DOWN STREAM TREATMENT

Eleven dumping sites have been dentified by NTPC for dumping of excavated material. These
are indicated on map enclosed as Annexure -V1I. Eight dumping sites are upstream and on
completion of the dam construction, these will form part of dead storage of the reservorr and
the muck will not flow into the downstream of Satiyj river. Therefore, no treatment is required
for the upstream dumping sites excapt for the retaining structures and leveling etc.. which will
be camed out by NTPC. Three dumping sites identified in the downstream comprise of 2.8,
3.9 and 7 & hac. area respectively. NTPC will under take all adequate rahabilitation measures
to mitigate the adverse environmental effect as a result of dumping.

As per the approval of Ministry of Envirenment and Forests, Government of India conveyed
vide letter No.3/84/79-HCT-Env.lA (copy enclosed as Annexure V1), the progosal of dumping
has been approved subject to following conditions: -

1. Dumping site of excavated material should be rehabilitated by leveling, filling up of
burrow pits, landscaping and properly afforested with suitable plantation,

4. A ret@ining wall should be provided at all the proposed emergency dumping sites, which
are located in between road and river to prevent material going into the river.

To comply the above conditions, NTPC has earmarked Rs.50 Lacs for undertaking various
rehabilitation measures including planting of dumping sites.

In addition to above, afforestation and soil conservation measures around the dumping sites
have been proposed to counter the adverse effects of the project activities, The afforestation
works has been proposed in the downstream up o National Highway-21. The detail of the



areas identified for afforestation are as under; -

Tahle 6.6 Down Stream Treatment Areas

ﬁ;l:'gli:u.::r I._"’L Mo ﬁar!n:"_n[ arcia _ ﬂl‘ﬂfl} D]
Bilaspur I |DPE Chamyon 2
| 2 |DPF Jamthal C-2{a) i3]
3 [DPFhamhalC2(h) | .17.1
| 4 [UPF Jamithal 15
' Tatal 5|
Suket | |DPF Dhawal ~ | Ok
2 |UPF Dhawal 5
i |DPF Sanali if 10
4 [DPF Padhana 8
5 |UPF Padhana 5!
Total 3
Down Stream Treatment Areas
Total & 10

The soil conservation works will also be restricted to the above areas as per the sile
The proposed afforestation and soil conservation works on account of
Downstream Treatment in the CAT Plan have been shown in the Map-1 enclosed, the cost
details amounting o Rs. 0.671 Crores are given in table 7.3(i) -

requirement.

Table 6.7: Division wise Areas for Afforestation in Successive Years

Forest Area (Hectare)

Division Year | Year il | Yearlll | Year |V | YearV Year Vi Total |
 Karsog 411 544 703 | 921 | 410 452 3451 |
Theog 83 196 | 199 | 250 | 124 | 125 | @26
Machan 0.00 33 47 | 55 55 0 190
Shimla 604 | 644 | 754 512 643 650 3813
Suket 325 249 262 B7 406 407 1736
Bilaspur 13 28 16 26 26 135
Kunihar 164 286 199 | 140 330 330 1449 |
| Total | 1600 | 1900 | 2100 | 2000 [ 2000 | 2000 | 11600 |




Table 6.8: Division wise Areas for Terracing / Soil and Moisture Conservation in

Successive Years

Forest Area (Hectare) =
Division Year! | Yearll | Yearlll | Year IV | YearV | Year VI Total
Karsog 000 | 200 300 275 0.00 0.00 G -]
Theog 000 | 09 55 0.00 0.00 0.00 64
Nachan 0.00 0.00 0.00 10 0.00 0.00 10
Shimla 0.00 200 260 115 0.00 000 | 678
Suket 0.00 100 159 169 0.00 0.00 428
 Bilaspur | 0.00 0.00 0.00 10 0.00 0.00 10
Kunihar 0.00 10 46 | 40 0.00 0.00 96

Total 0.00 519 820 | 619 0.00 | 0.00 1958

Table 6.9: Division wise Areas for Pasture Development in Successive Years

Forest Area (Hectare) =
Division Yearl | Yearll | Yearlll | Year W | YearV | YearVl | Total
Karsog 160 232 758 125 119 116 1008
| Theog 0 35 13 27 11 11 o8
Nachan 0 0 .. 24 0 0 N
Shimla 120 183 318 125 121 123 1000
Suket 80 58 76 45 32 33 324
Bilaspur 0 0 0 0 0 [ o
Kunihar o | 36 35 B0 17 17 165
__Total 390 | 525 | 698 | 406 | 300 | 300 | 2619
Table 6.10: Division wise Expenditure of Rural and Forest infrastructure
Forest = CostinCroresRs. ]
Division/ Year| | Yearll | Yearlll | Year IV | YearV | YearVi Total
Circle S -
Karsog 0370 0370 0371 | 0.37M 0.271 0.256 2.009
Theog 0.100 0.100 0.100 0.023 0.000 0.000 0.323
Nachan 0000 | 0015 | 0000 | 0.000 0000 | 0000 | 0.015 |
Shimla o 421 D822 0421 0.422 0422 0272 2.38
Suket 0.200 0200 [ 0200 | 0200 | 0119 | 0160 | 1.079
Bilaspur 0.000 | D.063 0000 [ 0030 | 0.000 0.000 0.063
Kunihar 0148 | 0146 | 0148 | 0148 | 0147 | 0.147 0.886
Bilaspur 0.150 0.000 0.000 0.000 0.000 0.000 0.150
c’ rcI.E - SR
Total 1389 | 1.318 1.24 1164 | 0959 | 0.835 | 6.905




Table 6.11(a) : Nature of Check Dam

Nature of Check Dams (Nos.)

Name of Division Big _ Medium |  Small |  Total
Bilaspur , 35 A1 70 225 330
Shimba | 730 1480 5110 7300
Kunihar 235 470 v 1650 - 2955
‘Nachan 15 30 115 160
Karsog 625 1280 4365 5240
Theog 105 210 | 735 1050
Suket 255 510 1800 2565

Total 2000 4000 14000 20000

Tahle 6.11(b) : Datails of Check Dams Division wise

Forest Area (Hectare) =

Division Year| | Yearll Yearlll | YearIlV | YearV | YearVl Total
Hﬂrﬁng 811 ) 1186 1810 811 B11 811 o240
Theog 136 200 305 136 | 137 136 1050
Nachan 22 29 a7 20 21 21 160
Shimla 948 | 1388 2117 948 949 849 7300
Suket 334 485 743 334 334 334 2565
Bilaspur 42 B4 | 95 44 42 43 | 330
Kunihar 06 447 | BH3 307 306 306 2355

| Total 2500 | 3800 | 5800 | 2600 | 2600 | 2600 | 20000 |
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CHAPTER-7



CHAPTER -7
COST ESTIMATES
741 Total Expenditure

The total expenditure on Catehment Area Treatment is Rs, 65.23 crores including
maintenance of plantations, over-head charges and development of wildlife, the
details are givan in Table 7.1,

The final cost of Rs. 65.23 crores has been arrived at after discussions with the
Central and State Govt Officials held al Mandi, Chandigarh and Shimla. The
yearwise expenditure to be incurred for implementation of CAT Plan is shown in
Tabbe 7.2.

7.2  Maintenance and Administrative Charges :

The tentative period for implementation of CAT plan has been proposed for six
years. Maintenance will continue thereafter for 5 years, especially for afforestation
and pasture development Linit rate for each activity for successive years has been
calculated based on 6% increase over the unit rate for previous year.

For implementation of CAT measures, provisions for Vehicles, Computer, Fax and
Xerox have also been made which are to be provided by the user agency from and
through its budgetary mechanism. In addition to this, administrative charges @ 0.25
o on total capital expenditure have been provided. The details of the cost provisions
under these heads have been presented in Table 7.1 and Table 7.2,

7.3  Division wise Expenditure

Expenditure for each division for implementing the CAT Plan has been worked out.
It is found that highest areas fall in Shimla and Karseg Divisions and as such 20.564
and 19.153 Crore respectively have been allotted to them. Bilaspur and MNachan
forest divisions will have the smallest areas falling in the Catchment and as sueh
0.696 and 0 B85 Crores respectively have been allotted for them

Year wise expenditure of each forest division for each activity under CAT measures
hawve also been worked out and presented in Table 7.3.
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ANNEXURES



Annexure-I

List of areas proposed for Afforestation

Abstract
Name of Division Area (Ha)

Bilaspur 135
Shimla 3813
Kunihar 1449
Nachan 190
Karsog 3451
Theog 826
Suket 1736

Total 11600




Anmexnre-|

List of arcas proposed for Afforestation

r:;v:p::: 5 No Mame of ares Area (Ha) | 5. Mo MName of ares Ares (Ha)
Bilaspur I{Chamyon 2a 60 3|Jamthal C1d 35
2| Chamyon 2¢ 40 Taotal 135
|5himla =131 Masholwa 200 113{U 22 Palag 20
2{D-70 Maldehra 200 114{U &0 Farianda 36
3|D-72 Dhagog 5| 115[U 61 Dyangol 21
4|73 Mashobra 25| 116U 143 Kavar 23}
5| D-T4 Kamhali S0 117U 43 Berti 20)
& [2-80 Budfer I4 F1&fL 500 Shallu 4
TIU-140 Dharti 1of 119D 26 Biry 63
8lU-135 Jagyalru 3| 120{LF 53 Sarail 5
GlU 152 Kalyanpur 150 121|D 24 Domehar 45
LORLIT RO Annu 10 122|123 Chaprani 25
| H{LI15E Orddu 15 123{D 22 Himn 25
P21L 141 Kuni 200 124{D 21 Fulagalani 17
I3[ 8] Burmu f P25|LF 33 Seri LY
14][3 75 Janlog 10] 126|D2 Mahushaser 10}
[S]D 62 Kuifri | 127|u a2 Bhargun 15
I6{D 66 Seepur 200 123|D 6 Neel 45
17D 65 Kot 4] P20 577 Jaini mal 20
18]D 77 Annu 51 130U 578 Jood 10
19jU 177 Mehar i 13010 579 Déar E.I
20[U 159 Majhar 5| 132[U 580 Panival 17|
21U 163 Chakiu 5]  133{U 31 Gharivana il
23U 174 Badfar 5 134}U) 20 Reop 10
231U 176 Barma 5 13517 598 Maheot 12
24111 |78 Ragi 5| 13600 599 Pahal 33
25|U 179 Sharwag 51 137U 23 Chowki 10}
26[U 181 Janog 10| _138]U 24 Lunsumugna 30|
27|U 187 Pagog 4] 139]D 25 Kadhar 45|
28|L/ 184 Shanan 8] 140{U 144 Deothi 20}
2910 71 Baragsheel 3| 141U 145 Mool Bhagji EIZII
30[D 67 Paniali 10] 142[U 55 Dhandi Bag 0]
31|D 63 Matiar 5[ 143]D 26 Biru a0
32| D78 Sharwag 5] 144U 57 Bag 10
33|U 148 Mool Kot 5] 145]U 58 Deola ]-I‘.II
34{L1 149 Deathi 10f  146{U 54 Gurthani 20|
35|10 154 Panihartu 5 14710 20 Domehar 25
36U 156 Sawan Kair 10 14810 19 Greon 25
37|UF Baledi T 14313 Chaprali 35
JE|UFEhankoo 5 15040 17 Himiri [
391DF Sanghech 71 131000 15 Damol 5
40| DF Hapka Nal q 152{11 16 Karyali i |
41|DF Barli 2| 153|D 10 Mugh I
42|DF Bara Pandash 9] 154jU 11 Bagri Banuna 15




Annexure-1

List of areas proposed for Afforestation

H?TE v 5 No MName of area Area (Ha) | 5. No Name of area Area (Ha)
division
43|UF Deola 4] 155[U 9 Gulthai 15
441UF/ DF Badoo i13] 156U 5 Pabdoa 3
45|UF Sedan 8] 157|U 2 Aisha 10
46|UF Bainsh ol 158|023 Chapami 5
47|UF Medyan/Okhru 1590 19 Dauka 5
48|UIF Bakhrail 4| 160f0 12 Sal 15
49|DF Hiriki Baishk gl 161D || Mandor |3
01UT Bathmana 2| 162)0 15 Malwan 20
51 |UF Bohli 4] 163JU 8 Golan 20
52|UF Dhalaya 3| 164U 1 Annu Kialu 10|
53 |UF Darkot 6] 165U 13 Ogli Summa 1|
54|DF Shahal 6]  166{020 Lamb ki Dhar 13
35|UF Mahana 3 167D 19 Darabla [
56|0F Salaun 3 6| LF Paners T
57|R 19 Doomi 10 169U 3% Hiwan 20
38|R 70 lchhaser 0] 170)U 38 Nagar 200
59|GCL Kalot 3| 171G 40 Dadheog 20|
H0JGC L Manhail 5] 172]U 592 Bohli 20|
61{D 208 Gadaug 12| 173|U 586 Dishti 20
#2|R 27 Gadaug 12| 174D 32 Hiwan 10
63|GCL Laharb 5| 175[U 38 Nagar 15
4 |GCL Haro 3| 176{L 593 Shalli Seri 7
63|GC1 Janal 5] 177]D | Ratia 20
&6|GC L Raur 10] 1781035 Goaln 11 20
67|GC1 Larcchi 10] 179U 34 Ratia Il 30
68|GCL Beont 5| 180{U 41 Chatvarh 110
69|GCL Kaina 5] 181{U 583 Schal 65
TOIGCL Chewra 10] 187U 601 Nalag "Ti:ll
T1|GCI Chaili 5| 183[U 601 Nalag I1 20
T2{GCI Chaili Kalaun 5| 134U 599 Pahal II 1
73{R 26 Talgiri 10| 185D 260 Nalog 10
TGO Mern 21 [B&IL) 47 Jajher 80|
75|GCL Batol ol 187U 23 Chowki 30
76]|GCL Bhakho 5| 188JU 143 Kayar 35
77205 Naugolcha 10] 189D 64 Thuila 15
TEIGCT Thud 10{  190fL1146 Chakyara 25
791GCI Jholu 10f 191U 48 Berti 20
80]GCI Pancha 10 192[U 50 Shalli 30
§1|GCL Sheera 10] 193|027 Kanled )|
§2|GC1 Bugora 0] 194]L 52 Bani Jalog 20
$3|D210 Girb 10] 195U 53 Sarail B0 |
4413203 Meri 51 196{U 56 Tolos o]
X 831GC1 Dhar Ki Kufer 5[ 197|158 Deoln 20
B6)GCI Kajail 5| 198U 59 Dhandi Bag _ 15
§7|GC1 Sharog, 5] 199]D 12 Sal E




Annexure-1

List of areas proposed for Afforestation

I:i':;:“:r 5. No MName of area Area (Ha) | 5. No Name of area Arca (Ha)
BR|GCL Bhag 5| 20000 13 Aisha 20
BI|GC; Doomi 3] 201{D 14 Annu Kailu 12}
90|GCI Obna 8| 202[D 15 Malawan B
91|GCI Bharech 5| 203|D16 Biran 20]
92]GCI Dhanda 2| 204]u 12 Gadahu 25)
93|R Mornala 5] 205{U |4 Bhasara Drrabla 5]
941Ul 26 Basant pur ¥ 208{D 15 Dronl 10}
95|44 Nadukhar 30| 207|U 16 Karvali 35
06{L1 43 Embry 35| 208]L1 17 Himiri 35
BT 46 Mandialu 30| 209U 18 Chaprani 35
9g|Ul 34 Ratia §0] 210{UF Showali 9
99U 35 Golan 50| 211{U 37 Suni 3
100U 36 Madorh 45 212 U 34 Ratia I
101 |U42 Neen 401 2131 552 Bohli {1 |
102U 258 Bashchu 15]  214]Ur 42 Neen 1of
103U 581 Chanewag 1] 215]U 27 Sunni Shakrori 10}
104 (U 29 Reog 10]  216]U 29 Reog 10
105[U 27 Suni Shakrori I 217|U 599 Pahal 10
106|DPF Kaurpur 10  218|U 23 Chowki G
137U 595 Chandli 20] 21910 22 Palag i
108U 506 Bajhal 24|  220|UA47 Jajhes 10
10911 597 Basal 91 221U 14T Sharhi 2
1101 600 Sharog 16| Z221U 143 Mool Bhajji 4
111U 47 Jajher 68|  223|D 26 Biru 17
112|U 25 Kadhair 60  224|D 19 Darabla £l

Total 1393 2420]
Shimla Total 3813)
!
Kunihar 1|Bagga DPF 30| 17|Behi UF 20]
2|Samitivari DPF 15| 18|Suni UF i |
3[Bajnal DFF 20 19| Chainda I8
4|K.athpal DPF 130 )| Besal UIF 1
5|Matrich DPF 15 21} Seharh UF 30
6| Suin Masora DPF 45|  22|Kandhar UF 74
T|Sakor DPF 25 13|Sechanali LIF Bl |
8| Tarpt DPF 45 24|Dangail UF 10}
G{Banzula DPF 130 15 Matroh LIF '?E-I
|0} Seharli DPF 20  26|Sakor UF 135]
| 1| Samtivasi UF 53] 27| Ghumar UF 25)
1] Baga Mangal LF 13 28 )andoe UF 20]
| 3{Padyvar UF 30 29 Tun Badiyar UF |5
[ 4| Dhawta LIF 20|  30|Labrath UF 3
I 5{Mal UF 58 I1|Bir UF 20
I &{Kauli UF T (i}
Total 781 668




Anpezurel

List of areas proposed for Afforestation

E;::u': 5. No Mame of area Area (Ha) | 5. No Mame of area Area (Ha)
Kunihar Total 144

™ achan 1| Garignoo 291 3| Garignoo DPF 34
2| Halsigad 42 4|Halsigad DFF T

71 Slkhudarsilh 15

119]

MNachan Total 1590}

OD- 182 Mahdev-Ki-

Karsop 1N 12 Bhiyana 10 50{Banoni. C.1.a T
2IND 16 Chhattri band: 10 S1|OD 193 Katach T
3N 20 Hunjinal 20 52IND 198 Dhanyara | 2
WD T2 Restadhar C 111 20 S3|M.DU 190 Dhaniara-1] 25
5|00 72 Restadhar Cll{e) 30 410D 201 Aglidhar 200
GIMD T3 Crharlol 40 S5 203 Thach C 11 I3
THOD 73 Gharlohal a0 S6|ND 207 Gadhoi 1|
BlOD T3 GharlohalCIl 25 STIND 208 Majhod C 11 65
9] ND-74 Parwain a5 SE{0D 211 Sinjh 20

10{ND 74 Parvain 125]  59loD 213 Niharinal 85
1 1{NDTS Chatkar il GO DY 214 Jhunjan 991
12|ND-76 Kapdyas 75| 61|ND-219 Gannu C.1I 50}
13[N.D-77 Gujrudhar 10]  62[ND222 Poe C.IN 10|
14|MD 20 Kanda g0l a3 CV 30|
15N B6Lochhar 75 64{MND 22T Pog Sﬁl
16{ND 87 Saran 10§ 30D 228 Bhundashil 2U|
17[ND 91 Bhalingi 10]  66[ND 230 Thach 20|
18|ND 92 Sarour 25 67|00 233 Richhani C I{b) 20]
e b R X ThuEi_ 30y 680D 234 Sundru Clva 15
20{MD 94 Tattapani 20| GO0 236 Pathrevy O Ivb 204
21|ND 95 Jeuri 151 70loD 236 Pathrevi CIVa 10}
22[ND 96 Sahaj 10]  71{0D 237 KatandaClb 15
23IND 99 Braker 20] T2{0D 241 Kandloo CII (b) lﬂl
24100 10 Ghanger 65 TI!E‘II}E-#I Kandh C [T 2
25/ND 101 Nando 138]  74|OD 241 Kandhi C 1I{hb) 45
2600 102 Telehan 65 TSN 242 Buna i
ZTND 103 Telehan 15 To|ND 2435 Hiru C | IJ:II
28IWD 104 Besta 291 THHD 245 Haru C 11 ||;|-|
29|ND 105 Khadehan s0]  78[ND 245 Fimoo 20f
IO 106 Bhaura 0| 79{ND 245 lagol 20
FMND-10T Guma E4] BOIND 247 Sarnhand | fi
17j00 124 Kalhouta 20]  BIIND 247 Sarahand 11 1o
33NN 126 Kashua- 11 Sl B2IMNIX 247 Sarahan C 11 u;]
F4O0 12T Kashol 35 B30.D 24%-Makra Tl a :u|
I5|NO-1 TR Kashaot-11 §0] 84§00 249 Makra © 11la) 1)
T6IND 131 Parisd 25|l 8sIND 256 Bagridhia 20




Annexure-1

List of areas proposed for AlTorestation

I."-I.u‘nf of 5. Mo Mame of area Area (Ha) | 5 No MName of area Arca (Ha)
division
37|ND 133 Hiru 35 B6|ND 251 Kaveri 20]
38[ND 133 Hiru 45 7252 Nagnal 10}
I9ND 133 HIRD 35 $8|ND 252 'N'a.ganal 21]'
A0{ND 134 Maghan 15|  20|DD 255 Shagach C VI 20}
41|MD 135 Fafan 05 S0IND 257 Jagol 15
e L FﬂﬂnE 20} G1)CHY 259 Lodla O 1V 20
43|ND 136 Parlog 60  92[ND 264 Khattu 10}
44]01) 137 Nagaltha 30| 93[ND 278 Nadoun 35
45|00 167 Baju C.1M a 36]  94|ND 279 Nadoun C |l 25
46|00 70 Tikkerkarsog C () 30 95[ND 283 Raidhas 35
47[0.D 173 Dopha C.UL b 40|  96|ND 28% Ghanidhias 15
48|00 1 T4 Dopha ] QTIMED 299 Dhamot 20
49100175 Pehiran 15 ORIND 29T Sarohi 2
2148 M (MK apdyas 40
1303
Karsog Tuotal 3451
| Theog 11329 Shalli Teer Iﬂ| JHIEI.IEI- Kalen 1]
i 2[D.40 Narainty o] a2fusa Mal 20
3|43 Narail 10]  43JU.63 Kandi Bhalesth 5
4{2.52 Rohroo 10}  44|U.n6 Bhog Bhogra 20
5|03.51 Bhalech 10] 4S|LI_T-'L'I Ciadla i
AL 33 Khalashi 13 46[U1 %6 Shaln 15
TILL 134 Chehar L] ATILLBE Kathog 5
BlLL 13T Muthu Makhrol 11 JH L0 Pha.dg.uln 1
L TT Chowwvas koafta 1] 4210350 MNarguni ]Lll
0L 8T Lanoo 1o S0|D.58 Audh 11
| 1jL1_86 Shalvi 14 Al {D.61 Saroe 5
120,29 Shalli Teer 10 S2|L.104 Bandroo 0]
P30 30 Racha i 53105 Ghikhar 0]
14]02.32 Khul i 541U,107 Fap Jadeog |5
1531333 R Mals 1] S5ILLLOE Blalech £1]
161040 Marainty 5 S6|U 1 (¥ Thanda 1]
171039 Thalaroo 1 57{L1.117 Tunglu 10
1810031 Bhalcoth 1 58|U.122 Tatal |5
19]11.73 Gagan Gharti 15 59|1L0.123 Sainj Kufta 0
2001, 74 Bara Nal wl  s0jU124 Audh i
21]U.79 Sai il 61[U.129 Manal Sarog 20
22U 85 Gadah Kufar sl 62U 138 Khalashi I
2T E ol g BRLLIAS Tikkar Chaura [
(.53 Hllulr:ll‘lﬂ b AL T Chhatlaon 16}
2510054 Tungla [0 AL TZ Chilla 4
26{12.55 Jugoo 3| 66]LL.78 Kiaral 1)
217|056 Tatal 10| 671187 Chalawag 1)
18057 Sikloo L 68|11 97 Lanoo 10j




Annezure=1

List of areas proposed for Afforestation

Hm . 5. Mo Mame of area Area (Ha) | 5. No Mame of area Area (Ha)
divizion
29100102 Kathal 5 eou. 114 Chhwag 10
30[12.103 Runkali 5] 7o{u.125 Bagri 10]
J{UL 104 Bandroo 5 THU. 126 Kiary 10]
JI{UL 106 Gowal Sanana In T2IU. 131 Kandaghal 7
FFLL 102 Bhalech 11 T3 132 Hﬂ.gnt'l 5
EE ] e I O 25 TAILI 133 Khalazhi 10
35U 137 Sithu Makhrol - TEILL 13T Mithu Makrol 15
0L 138 Tahoo iy fepL 130 eer Mahasu |5
ITILL 134 Chehar 15 THUT18 Tikar 3
38D A0 Marninty 10 TS 1 Bhaleech L1
39{D.29 Shalli Tecr 10 79jU62 Mal Iﬂl
40|D.35 Bagain 10 422)
404 |
Theog Total 526
Suket LD 248 Daint 41 28D PF. Patia =0
2OTr 242 Kathiuni 31 2910.P.F. Jartoo Qg
FOLr 246 Manjhki 41 JO|D.PF. AhenSanvali 6l
4100 251 Shivshankar 16 JN 0P F. AhenSanvali Tl
AP0 256 Ranjhol 5l INDPF. Soja 5
6lO0 257 Baragaslon 26 33 D P.F. Behli 20
IO 265 Salam 20 34D P F, Katohar I
SIND 268 Khoondhar 3 33|D.P.F. Karangal S04
MM 264 Chanadbahan i | J6|D.P.F. Merad B |
MDD 269 Simoe 41 TGP F, Bugdiu 20
11N 234 Chehar i 3E{D.P.F. Bhallan 5
12{MID 235 Kharvana 6 39| D.P.F. Bragta 20
13D 241 Kamirah 6 40{.P.F. Hara 20
14 MDD 22T Marabuira | 4 1|D0.P.F. Tahali 25
15{MD 228 Marahara 41 42{DPF. Kahlind 20
16{ND 232 Marahara 2 43 D.PF. Thundhar 43
PP 200 Marabaars (1] 44 P F. Bhars ifi
[ B{MD 213 Barst 11 45D P.F. Jalah 3
19(ND 230 Helanoe 11 48[ 0P F, Karka 15
20000 222 Trechh 61 4T PF. Cheun :-'l]i
2N 218 S;q}adhﬂr 16 4R PF. Denli-1 0]
22N 21T Ropa 10 S0D.P.F. Deali-N |5
23N 212 Doghari 57 SNDPF. Chouwri )
MDD 2 Narchali &l S2DPF. Chalan KLY
I3|NE 203 Tarehar 32 AL PUF, Mehri Buopru 43
ZapLiE Foathls a4 B47
2V DPF Gehano g
" 59|
Suket Toial 1736
Tatal 11600




Anpezure-]

List of areas proposed for Afforestation

Name of 5. No Name of area Area (Ha) | 5. No Name of area Aren (Hay
division
Down Stream Treatmeni Arens
Bilaspur [|DPF Chamyon 20 J|DPF Jamthal C-2(b) 12
MDPF Jamthal C.202) I8 J{UPF Jamthsl L5
J8 7
Bilaspur Total [}
Suket FDPF Dk i HDPF Padinaina 5
2IUPP Dihawai 5 S{UPF Padhann 3
IDFF Samal 1
15 1]
Sukiet Total a5
Down Stream Treatment Areas Total 100

L. Total

11700




Annexure-II

List of areas proposed for Pasture evelopment

Abstract
Name of Division Area (Ha)

Bilaspur 0
Shimla 1000
Kunihar 165
Nachan 24
Karsog 1008
Theog 98
Suket 324

Total 2619




Anmexure-il

List of areas proposed for pasture development

ame ol Area Aren
division % Mo |Name of ares (Ha} |5 Mo [Mame of area {Ha)
Bilaspur Mil
imika | Jug [ 390258 Basherhu 13
2| Baldain 27| 40JU27 Suni Shakrosi I
3| Manju 3l 41|U594 Kotla 13
4|Shannel 4]  42|u2s Kadharghat E
5|Saunl 36)  43JUED Farinda 10
| Charain 15 M|LI48 Besti 10
7| Kanda E 45[L14 Ghamina 5
& Jagvalnu 15 46{U144 Madukhar 20
0| Dhar 200 47|U593 Shalliseri 16
10 K amhalti 200  48[DPF Eaulpar 10
11 |Shaiser 10 49[U5 Pandoa 10
121LF Bakrail 15 g 18] 10
| 3| PF Penihana il SH{LI2 Gadabu 10
14]UF Dhalaya 15 52{U1% Gram Jaishi 10
| 5|DF Lahagkidhar 15 33[U24 Lunsu Mugna 43
16|DPF Badoo 9] 54{U295 Skalli I3
17|UF Drhar 10} 55JU45 Jander 2
18| DPF Raledi 200 56[USTT Jaisunalli 15
19| GCL Facthi 3 57|U3) Gharayana 15
20{GCL Hiun 3 58[U594 Kotla E
21|R19 Doomi 8 59|U144 Deothi 20
22| B20 Ichhaser 5 GEHIIS] Drhalania 20
23GCL Kalhot 4 G Anmukazlh 25
2|GCL Meri ] 62|L17 Sandoa 25
25|GCL Bharai 7 63{U13 Olisuma 25
26|GCL Panthi 3|  t4]Li138 Chaprani 0
2TGCL Dh Dhainial 7165|1711 BapiBanauna 10
28|D207 Ta Talgiri 3] &6{LI 14 Bharasu i
29|GCL Sheera 12]  67UI0 Malgi 5
30|GCL Paneha Bl 68]LI6} Dhayangal 10
31|GCL Sharg 3 69JUISD Shalli 1
32[D211 ¢ 2| 70{D2% Banitalag 5
33{GCL Jablog 3 71{U145 Moolbhaiji 3
34{GCL Anji 2 72[U589 Mandri 5
351GCL Karondh 2 73[U578 Jood g
36|26 Basaatpur 17 14{LI2% Reoyr ]
IT|LES Goalan k] THH594 Kaotla 5
315|D3 Nin 13 761147 Jajher Is
Total 495 08
Shimla_ Tuotal 1041 |
Kunihar I Bajrol DPF n A Dhawia 1IF o
2 Kathpal PF 30 7| Mal UF 10
3| Hanaula 1PF 15 R Kandhar UF 1]
A sakor UIF 25 Ul Har LF [
5| Samtavari LIF 1T |0 Bagga DPF 5
Toial 124 A5
1




Annexare-11

List of arcas proposed for_pasture development
A

ame ol FeE Area
division 5. Mo |Mame of arca (Ha) |5 Mo |Name of arca {Hu}
Kunihar Tuoial 165
Nachan Garignoo DPF 4
Halsszad DPF 1]
Total 24
Machan [Tatal 4
Karsop 100D 73 Gharlel C 1 0 24 MDD 134 Magan 25
20 T4 Parvam ] FS5IHD 135 Falan 1%
3| NDTE Chackar I u’.&ﬂ.‘ 136 Parlogw )
4|=D 76 Kapdsas 15 2T{O0D 137 Nagnliba ELH
SMD B0 Kanda 0 2E|OD 138 I[Lngmlihari 11l ELL
&fND 86 Lochher C 1) I 2H|HD 198 Dhanvara | Lo
TI ML 42 Soumr 21 30|ND 207 Godho: C 11 _|-_|:l
B{MD 93 Thoei i} 0D 2E Singh 0
BINL 95 Jeuri 5 S2|0O0x 213 Niharinal C 11 15
IOyOD 100 Ghanger L] SEIND 204 Thunjan 55
11 [ND 101 Nandu. 50| 34|ND 222 Pog C I 10
12|00 102 Telehan C 1% I IS 222 Faj_.'ICI"-" I
15| 103 Telehan hal] 16100 233 Richham © k) b
[ 4| M0 104 Besta 4 AT 241 Kandla C© [1b) 1
| 5[ND 105 Khadehan 20[  38|ND 247 Sarahan C 1 5
16| WD 1 Bhowera 1] IN(ND 247 Si@wl C 1l 5
17[RD 107 Gumma 10[ __ 40[ND 247 Sarahan C 111 [0
FROD |24 Kalhowa © 1Y 16k AW 24% Makra C (b 5
1Sy =D |26 keashoui 11 45 A2 | WD 2350 Bagridhar i
FOIMEY | 28 Kashout 11 20 430D 235 Sagach C IV F{
71N 128 Kashour 11 50 44[ND 278 Nadoun Al
27[ND 131 Parmot 25| 45|ND 283 Raidhar 20
IOy 153 Hiru i5 A6 N0 Poge V il
S50 418
Karsog Tuatal 1AW
e [0.29 Shalli tees i 3|93 Kathog 3
2140 Mamaney 10 G133 K halashi ¥
SPULES Kalmshi b T 36 Teer Mahasu (11
AL 153 Ehalashi 21 27
Ti
T hieise Tdml a8
“uhet [ 223 Mundli 7 5D P F. Chori 48
2UF Kaihla a3z Gl nL D Geliroa 30
TUF Hey 52 0[ND Pata 20
HIUF Gadiu 26 | 1 M Ahansanali-1 ]
SIMI 247 F..'mu]ihm i3 124D Ahensonali-11 L
H]DPF Soja 5 13 ) Jar I
0. P.F. Thongdhar 47 122
[ 202
| Suket Tl 124




Annexure-IIl

Details of Terracing / Seil and Moisture
Conservation - Private Land

Abstract
Name of Division Area (Ha)

Bilaspur 10
Shimla 575
Kunihar 96
Nachan 10
Karsog Pl
Theog 64
Suket 428

Total 1958




Treatment of private areas

Annexure 111

MNameof | . Mame of Mame of Areca in Mame of g Area in
Division | Paochayat village Ha Panchayat Name of village Ha
1 2 3 4

A- Terracing

Bilazpur |Harnors Chamyon

Easol

Bilaspur Total 10

Shimla Masohra Chhabalri Diosormi Makraindz
Masobra Bagthal Bhaumnt Tagiali
Moolkot F.anda Bhawnt Haron
Moolkoti Purani Koti Basantpur Rasantpur
Moolkot Moolkozi Juni Madorghat
Moolkoti Dieothi Juni Sanjari
Masobra Ealavanpur Jumi Anu
Masobra Seapur Basantpur Jandal
Masohra {Bhog Nehra Paniyali
Chairi A Mehra Miehra
Chairi Bhawans Mehra Panohi
iChairi Mehari Mehra Sohal
Bairsh Bainsh Gharyana Gharayana
Bainsh Drhanesar Pahal Pahal
Darni _|Drageh Dipmehar Cianwi
Jalwri Kangti Domichar Ehchk
Decnagar Dalimu Drmchar Palag
Deonagar Dagoat [Domehar Eadhar
Shakrah Shakrah Chebri Mogna
Shakrah Chalog Mazjheor Jajchar
Chanmati Bagkanal Theila Chakyana
Cihannati Mataina Theila Farmda
Jabari Jabari Theila Dyangal
Dieonagar Neog [Khatnol Khatnol
Deonagar K hil Theila Deola
Dreonagar Balodi Khatnol Bagh
Bainsh Bakhrail K hatnol Dandibag
Bainsh Dhanesar Diamehar Domehar
[ihammi Dagoh Domehar Mavi
Dharmmi Jamog Chehri Padain
Jabari Kangti Himni (radahu
Decragar | Narihana Himri Himri
Deonagar Dochhi Hirnri (adheri
Shakrah [Yhar Bagh Kayalu
Shakrah shaich Rasantpur Ambry
Cihanrsti Hagkanal Basantpur Madukhar




Treatment of private areas

Annexure 1]

Name of Name of Nameofl |[Arcain| Nameof ) Area in
Division | Panchaya village Ha | Panchayat | Nomeofvillage | 0
1 2 3 4
Cihannati Sarog Shakrori Shakrori
Deonagar Khil Juni Kandula
Deonagar Kolukikawali Juni Bhargan
Deonagar Bari Juni Ciolan
Deonagar Hhainkal . Jurg Seri
| Jabari Dhalaya Juni Jamog
Deonagar Dalimu Ciehni Dhar
Shakrah Badu Chanawug Birkijayan
Channati Sarog Chanawag Judloo
{haili Kiargin Reog Reog
Chaili Batal {Gharayana Shil
|Chaili (iarog Thachi Sharog
Chaili Sarog {Chehri Chowki
Chaili Giiry [Chebri Mungna
C hxili Chalili Dignehar Khoh
Diocmi Marhon Majheor Jajer
Doomi __|Kamayna Theila Theila
Lsoomi |Sirdakhurd Theila Deothi
Drooami Sirdukalan Theila Kayar
[oomi Dnadali Ihela Runthal
[}oomi Oibna Majheor Sharch
Dihudaln Panti Majheor [Gulthani
Ihudalt Kiana Majhsar Belthi
Meri Anji [Majheor Sarail
Meri Ciolcha Karyali sal
Meri Seri Karyali Drraw|
Bhaurnt Bhaunt Karyvali Karyali
Bhaunt Reont Karyali Drrahan
Bhaunt Ragain Himri Nalah
Dhudalti Rouri Himiri Reop
| ¥hudalti Bhroi Dharogra sandca
Dhudalti Banoti Dharogra Dharogra
Meri MNeun Bagh Pangol
Meri Hiun Himri Gadabu
(Meri Bhung gl Tharu
[Meri Chanu Ogli Talah
Lr:{-. ' Karog Basantpur Kalvi
I]LH.!J'!ﬂi Shahal Jum F-;H:m'i
[ 0mi Drosoemi Cichnd Chatyad
Daonwni Thud Mehra Faniyali
Hhaienr Karechi Ciherana Cibwrana




Treatment of private areas

Annexure 111

Mame of Mame of Mame of Areain| MName of Area in
Division | Panchayat village Ha | Panchaym | emeofvillage |
1 2 3 4
Bhaunt Sanog |Gherana Drwarsu
Hhaurit |Chew]y Pahal Mehot
Bhaumnt Kawi Chebri Lunsu
Bhaunt Karond [Dwormehar {Lianvi
Meri Samri Thaila Moolbhaji
Meri Dalan Thaila Sadohi
Meri Diharkikuffar K hatnol Drilira
Mer Pencha Majheor Maiheor
Meri Bhakho Opli Malgi
Meri Karond Oigli Kothi
Chaili Kayar Himri Himri
Dioomi Bealidhar (K aryali Mandap
Doomi Beduti [Dharogra  [Aisha
Shimla Total 575
Kunihar |Barcl Score Kander Kander
Jandod Bhalog
Matrech Baga
Siharli MNuin
Beral Padyar
Suinuprli and Hawani
Michl Kol
Hoi Santyar
Barla Kavr
Kunihar Total T
MNachan  |Jamkali Babwar
Boong
Ml ajhwal
Nachan Total 10
Karsog Sarahan Firnu Shakra Shakra
Tehan Ko Jedvi
Eotlu Bindla Hinidla
Man) Munj Tallain
Tundal Mangan
Choa T'hali Thealli
Kehu Tattapani Randaol =i
Khenol Bapra | Bely Mhank Kidiva
Khryali T attapani
shout Thigi




Treatmen! of private areas

Annexure 111

Name of Name of Name of |Areain| Name of , Area in
Division Panchayat village Ha Panchayat Name of village Ha
I 2 3 4
Parlog Parlog Surour
Batan
Karsop Touatal 775
Theog Panchyat Marainty Kelvi Shalvi
~|Shari Matiyana|Mater Soc
Marel Kathog
Lanmy Kooti
Kathog [Yhanot Kathog Kathal
Kundli Ronkali
Bharara Bhalech Sandhoo Ronkali Diger
Tikkar Bundo
Sandhoo Khalashi Cawai
Majhar Chekar Jadensg Sanana
takrol Bhalech-1
Satyan |Gawas Bhalech-11
Bhog Dhaneut
Bharara Bhogra Godhan
Dharampur Manlog Chikher Rhariana
Challa Kundli
Rachhai Bharara Tungla
Kl Balow
Mahla Keet
Mhaleoth Tugoo
Fandi Silu
| Thalsu Tikkar
Rauni Kiartoo Tatal.
Rharana {Majurani-] Sarog Audh
|Bharana Shatayan Bithu
Bachloon-1 Bakrol
Bachlocn-11 Chehar
Majhrana-I1 Maghar Majhar
Rauni Chohar
Ranaraghati Shatyan Shatyan
Shari Mativana|Gadaha-1 Jaku
Cipdaha-11
Theog Total fi4 |
Subeet Batuara Batwara Shaogha Amnu
Dhwal Sanihan Shogha Srihan
Balag Majholi Jhuingi Harmog




Treatment of private areas

Annexure 11

MName of Mmme nf Name of Arca in Name of i Area in
Division Panchayat village Ha FPanchayai Name of village Ha
1 2 3 4

Balag Halag Jhungi Dharbar

Balag Chauri Giharot Pandhar

Bandh [Dhamboamn Mihri Bara

Dhanyara Do Radhan Kathachi

Haralwn Bragta JThungi Shendra

Shogha Bhulahan Jrol Ghahar

Shogha Balibatad Dhaniyara WNihri Ropru

Randli Kinder Ralog Pawao

Presi Presi Balog Bunga

Badu Badu Balog Sanchar

JThurg Thungi Balog K avyri

Ciharot Brodikr Bandli Fumaru

Mihri Nihri Handli Phapna

Badayan Badayan Ralog 3.P.F. Chauri

Jaral Jaral Dhanyara DYhanyara

Batulara Panjolth Harabod [Chalog

Dhaniyara Samoul Soja Soja

Dhaniyara Badu Soja Karngal

Bandli [LP.F. Kufiu Presi sharcha

Bandli Kayr Kandi (iharot K athuni

Randli Kyar Kandi 1 Prest Mahap

Bandli Bandl Ciharot Maryog

Bandli Charpg Badahan Muahreds

Harahol Boi Jaal Ropa

Haraboi Batol Jral Manjhagan

Suket Total 428




Annexure 1V

Activities under Forest Infra - Structure

ABSTRACT
Name of Division Amount (Rs.)

Bilaspur 540000
Shimla 7495000
Kunihar 3602000
Nachan 0
Karsog 12233000
Theog 1300000
Suket 3393500
Bilaspur Circle 1500000

Total 32063500




Activities under Forest infrastructure development

Mame of

Anpexure IV

Division Activity Location Quantity | Unit | Rate | Amount (Rs)
I 2 3 4 5 ﬁ

Bilaspur [A-Building
Inspection hut Chamyon 1Na LIS S400400
Bilaspur Total 540000

Shimla |Repair of FRH FRH Karyali Mo, | 100000 RIS
Repair of FRH FRIH Khgnol I {Ma. | 15000 | S0
Repair of FRH FRH Sunmi | |No. | 350000 350400
Fepair of MHut Insp, Hut Sainj I {PMo, | 1000 JEILENTEY]
Repair of [MHut Insp. Hut Thachi Mo, | 150000 | 50000
Repair of Range Office Sunni | Mo, | 200000 20000
Repair of Range Rown Badmain I [No, | 2000600 2D
Repair of Store Range Office | [Ma. 40000
Repair of Range Officer Office Totu 1Mo, 250N
Bepair of Range Clerk Residence 1 [No. 15000
Repair of R.(). Residence 1[MNo. 25000
RBepair of BA)Y gir Dhammi I Mo, S 35000
Repair of Mashobra Mo, | H5000 8 500)
Repair of 1) gtr CGhannati [[Nao, | 30000 30400
Repair of B0 OQer Khamol 1Mo, | 150000 | SO000
Repair of B Otr Sunni [ (Mo, | 100000 [ (00
Repair of B0 Residence 1Mo, 15000
Const. Fd hut Bharari [ [Mo, | 350000 3 5(41CX)
Caonst, Fed hut Baldain Mo, | 350000 3 500X
Maint. OF Fid hut Dhammi 1{Mo. | 25000 25000
Maint. Of Fod hut Kanhoi [No, | 75000 750040
Maint, OF Fpd hut Solamile 1o, | S0000 S
Maint. (f Fed hut Sanog 1{Na, | 15000 15000
Maint. OF Fed hut Ganeog Mo, | 15000 15000
hainr OF Fed hut Ghannati 1Mo, | 35000 35000
Maint. Of Fd hut Kialu [[Mao, | 150000 1 S0
Mmint. OF Fed Hlut Sandoa LMo, | 10000 (1K)
Maint. Of Fpd hut Basantpur LMo, | 150006 | SN)
Maing. Of Fd hut Khatnol | [Mo, | 100000 | (HR00
Maine OFf Fpd hut Chanaug | M, LT T R 1EH)
Mamt. Of Fed Hut Mandhol Mo, | 0000 S0
Blaing. Of Fed bt Hlimmr LMo, | 10000 REE ]
Maint. Of Fpd Hut Karvali I Mo, | 100000 | 0HMI0H)
Muaint. OF Fid hut Kadharghat [ {Bo. | 10000 (MR
Mew Constructinn Fid Hut Bajhiol [ [Ma. | 00000 A0
Maint. Of Fed Hut Gadaug Mo, | 20000 20000
Meing. Fed. Hut Banoti [ {Mo. 2OH0KD 20D

1 Muint. Of Fid. Hut (thyamana Mo, | 15000 1 504M)
Bt OF Fpd. Hut Tal | Mo 1 1D 1 1D
Bfuani. O0F Mushobra I |M, ECATE BN




Activities under Forest infrastructure development

Anpexure [V

];::;;r Activity Location Quantity | Unit| Rate | Amount (Rs)
i 2 3 4 3 f
Main. Of Chawakidar/ Peon Resi, 1| Na. | 5000
Maini, OF Mali Hur Mohranal 1{Ma, TOOD0| TOHOCE
Muini. OF Labour Hut Sunni 1iNo, | 60000 BRI
Maini. Of Rain Shelter Gadaug I|No. (LS [ 500K
Maint. OF Rain Shelter Baned 1[No. [LS | 5000
Repair of water supply  |Mandhoal Na, 1S 0000
Repair of water supply Chawled 1Na, LS S0
Repar of water supply  |Palag Mo, |LS TOC0)
Maint. OF Forgst roads  [Mashobra to Dhanain 1Mo, | 44000 44000
Maint. Of Forest roads  |Craignaine to Sharai 1Mo, | 45000 45000
Matelling of Road FRH Sunni I{Na, (LS STHIH
Matcling of Road Range Office 1|Na, (LS H500K)
Regair of BY Path Bharari 1o Keln L.5]Kkm | 12000 | B0
Repair of B/ Path Bharari to Anu JIKm | 12000 36000
Repair of B/ Fath Filla to Badfar 3[Km [ 12000] 36000
Repair of B/ Path Bharari to Chain 4{Km | 12000] 45000
Repair of BY Path Snowdon to Barmau IEKm | 12000 36000
Repair of B/ Path Mashobra to Shilroo {Em | 12000 12000
Repair of BY Path Panjali w Bakhrail 4| Km K000 312000
Repair of BY Path Kali Ghatt w0 Halog S| Km 3000 250040
Repair of B/ Path Dhalaya to Kangti 3 Km SO0 15000
Repair of BY Path Kanohoi to Jojavi B{Km SO0 1M
Repair of B/ Path Rawri 1o Badu 3Em | 10000 00
Repair of B/ Path {Ghannati to Sanog J{Km 5000 150100
Repair of BY Path Baladi o Nehra 61 Km 3000 30000
Hepar of B/ Path {Chewta to Nehra 4|Km S000{ 20000
Repair of BY Path |Ghannati 1o Moolbari 4{Km SEH]:II 20000
Repair of B/ Path Merni 1o Bains 2.5(Km R000)| 20000
Repair of B/ Path Hiri ki Besak to Lahog 3Em | S000| 15000
Repair of B/ Fath Jabri to Bohli 2Km | 7000| 14000
Repalr of IV Path Gharog to Gaancog 4{Km | 6000 24000
Repair of B/ Path Chhaundhar 1o Badu 2Km | 10000 2004010
Repair of B/ Path Cihannati to Mayawag 5[Km SO 25000
Repair of B/ Path Henkhal 1o Bhukbu 4{Km 0040 00
Repair of BY Path Cihannati to Luchhog 2.5|Km 1] | 504040
Repair of Bipath Basantpur to Himri 18| Km 7000 I 260MM)
Repair of Bipath Mautikhad o Shalli 20| Km 70040 L 40000
Repair of Bipath Malgi to Sandoa 9 Km T 30040
Repair of Bipath Bagh to Kavalu Blkm TOM) 42000
Repair of Bipath Malgi to Dhaugra Al Km TO0) 4200H)
Repair of Bipath Himri 1o Shalli LTOJKm | 100K [LLCET]
Repair of Bipath Mehra to Chanaug Al Km TUHH] 4211I|_:'I_I
Repair of Bipath Basantpur to Badmain Blkm TOM) SHAI0I
Repair of Hipath I'haila to Shalli IR Km ] 16200




Activities under Forest infrastruciure development

Annexure I'V

h““ of Activity Location Quantity | Unit| Rate | Amount (Rs)
Division
1 2 3 4 5 f
Repair of B/path Karyali to Hirmei 10(Km T TO000|
Repair of I/path Himri to Sandoa 15[Km | 7000 105000
Repair of B/path Malgi to Gaganshatti M| Em QO | B0000|
Repair of Bifpath Bagh o Dharogra 14 1Km TOM) SROM0
Ropair of B/path Sul 1 Aishal f1Km T} 4200
Repair of B/path Jadova to Banuna &{Km QO T200H)
Repair of Bfpath Palval 1o Mandhol 10 {Em RO BIHIH)
Repair of B/path Palvad to Devidhar 10| Km BO00 BOO00
Repair of B/path Palyad 1o Kamalpur 61Km FO00 42000
Repair of B/path Palvad o Kandaula fkm RO SR000
Repair of B/path Drevidhar to Sarog 6lKkm | R000 ARON0
Repair of Wipath Khamaol to Dandibag §|Km 0060 SOO00
Mew Construction Mali Hut at Sainj 1 |Km | 200000 200000
Repair of Forcst Road &
Path Pabo to Doomi ilkm LS 300K
Repair of Forest Road &
Path Range Office to FRH 03 |Em |LS 1500
Repair of Forest Road &
Path R-11 Gadaug Totu 15|Km [L% 15000
Repair of Forest Road &
Path <20 Ichhaser Banoti TIEm LS TO000
Repair of Forest Road &
Fath R-10 Tallgiri Summerhill 1.5 |[Em LS 15000
Repair of Forest Road &
Path R-17 Marhon 1.5|Km [LS 10000
Repair of Forest Road &
Path R-1% Pabo 21|Em LS 20000
Repair of Forest Road &
Path B=19 Dumi 0.07[Em |5 T
Repair of Forest Road &
Path Totu 1o Sharoo FlEm [L& S0000
Shimla Total T49S000
Kunihar| Bepair of  path/road Baga to Dangpil 20|Km [LS 0000
Baga to Tort 20[Km LS 40000
Bags Ser Schanli 12[Km [L.5 24000
Devrdhar o Pana 16(Km [L5 32000
K andhar to Boi IMKm |LS iR AT
kandhar to Suin i6|km |LS 72000
Senahli to Nanihas 16|Km |LS 32000
Kundher 1o Barc] a0|Km |5 B0000)|
i Kundhar Ghatti 1o Banola 60[Km LS 120000
Hira Mchia to Skore Skore 40{Km |LS |
Share 1o Barel 16[Km L% 32000




Activities under Forest infrastructure development

Annexure IV

;?:;:: Activity Location Quantity | Unit| Rate | Amount (Rs)
| 2 3 4 5 fi
Mew comstruction new buildings
Fgd Hut Labrath 1|No |LS A0
BOY Oer Kandhar Mo |15 SO0000
Fad Hut Bags Me LS 00000
Lonst ofStore Baga Baga 1Mo LS 1 50000
Store atl Labrath Labrath Mo (LS I 50000
Store at Kandhar Kandhar 1[Ne |LS I 50000
Range Chowkidar Darla INo |1LS 0000
er at Diarla,
Repair of Fed Hut Kandhar 1[No |LS
ai Kandhar,
W |Addition/alteration of arlaghat 1[{No |LS A 36000
FRH Darlaghat,
Inspection Hut Kandhar I|Me LS GO0
Kunihar Total 3602000
Nachan Nil
Range officeSert at
Karsog |Link road Chauridhar (L15|Km |L/S 00000
Link road mspection hut Katanda 0.2|Km |L/S 1 20000
Link road Irspection hut Tata Pam 0185 Km LIS 11 1004
Link read FRH Mahun Nag 0. 2|Em |L/S 1 200
Link road Irspection hut Bagshad 025|Km |L/5 1 500040
Link road Range office Carson 05 Km |L/S 3R]
Link road Forest Colony Chaura 0.1 Km |L/S G0
Link road Divisional Office 015 Km [L/S Q000D
Link road Divisional hut Sanaeli 0.2 Em  [L/S | 200000
Link read ]L‘l.l:‘lg.l.: mifice Pﬂ'l.'l.EE:l. Q.65 Rm (LS S0
Biridlbe Path Mumail to Kelodhar S{Km |L/S 19030
Bridle *ath Chhatri to Gattu Galla BEm |L/S 30400
Bridle Path Sapnot - Bagsiad 4{Km |L/S 15200
Bridle Path Khanuir to Sanikal I4]Km |L/S £3200
Bridle Path Kelodhar o Mahog (Part) 20]Km |L/S Taidi
Bridle Path Jong 10 Gariala 12/Km |L/S 45600
Bridic Fath Chhatri 1o Bagra IHKEm (1SS AAa00
Hridle Path Mahog 1o Shwad IN{Km [L/% 38000
Bridle Path Dhirmir to Sandruhal 15|Km [L/S S7000
Fridle Path Bakhrot to Shivadehea 41 Em |l | 5200
Hridlc Fath Shushan o Ashla GlKm |15 Angun
. Hridle Puth Bhaness - Saranda BlKm [L/% 1400
Hridle Path Rajogara 1o Panyary TIKm 175 ROTHIUE
Hridle Fath Thalli 1o Talehan 12 Km |L5%S 45K00
Firdle Path Allzind: to Badyog TKm |15 ZhdGTN




Activities under Forest infrastructure development

Annexure 1V

gﬂz‘: Activity Location Quantity | Unit| Rate | Amount {Hs)
i . 3 4 b &
Bridic Path Thensar 1o Scri Marain [2]km [L/S 44700
Forest Guard hut [elehan 1Mo, LS 00000
B. Oquarter Karsog 1Mo, LIS 400000
Frrest Ciusrd hut Karsoa M, LS 300000
Forest Guard hut Machhrod [Ma, (LS FOMMO0
Out Houwse T/pant Taltapani Mo, [L/S 0000
Forest Guard hut Chinds (Mo, [L/S JOR000
o |Forest Guard hut Diopha - 1Mo, LS JORO0H0
Forest Ciuard bt Parlog | Mo, LIS 00000
Forest Guard bt Bert | |{Na. |L/S J00000
Inspoction Hut Asla Mo, [L/5 JO0000
Forest Guard bt Luassi | No. |L/S 300006
B.0. Quarter Karwahachi 1No. [L/S 400000}
R.O. Quarter _hinda Mo LS 00000
Forest Giuard it Cihalaich Mo LS 300000
Inspecticn Hut Kandi 1Mo, |L/S 300000
4 |B.O. Quarter Bagshad I[{Mo LSS 40000
Forest Guard it Manj 1Mo, (LSS 300000
Forest Guard hat K- hadra M, (1SS 300000
Forest Ciwand hut Richharni 1Mo [LSS JOEN00
Fowest Guard b Pokhi 1Mo, (LSS FO0000 |
B.0). Cuarter {haura Mo, (LS SO0
Inspection Hut Mangarh 1{MNe. LS 3O
Frovrest Cruaard b Muhran 1|No. |L/S J00000
Frorest Guoard hue Kutwihachi = 1Mo, (LS 300000
Forest Guard n Eotkosh 1Mo (LSS 300400
Fesrest Gruard ha K athoundhar 4 1Mo, LS OO0
Forest Gruard hu Shagagi 1Mo, [L/S FOMHN
Forest Cruard Burakhi 1{MNa. |L/S 20000
Inspoction Hu Tattapani 1Mo, |LiS 0000
Forest Cagrd hui Sarahan [ [Mo, LS 00D
Forgst Ouard hul Pathrevi [ [ LSS SO0
B.O. Quarier Ml armail 1Mo, LS RO
[I"l:".|!||.‘a.'1.i:|!||‘t| Hu Sanarali 1| Mea, (LS | CSGUMOEE
Forest Cuard bt Mahog [ s | 32400
Forest Guard hut Shalog Mo, LS 30000y
Forest Guard hui Karadal F[Nao. [L/S 25000
Seed Store " hinudi 1[Nao, |15 10630
I Check Post Tattacpani I{Na, |L/S A0
Fowest Giuard huat Bagshad Mo, [1LAS A0
Forest Guard hat Mahunag I Mo |10% 2000H)
. RBest House Mahunag Mo (1S5 R
Inspection | lat Bagshad Mo |15 TIHHIEH]
Inspection Hut Kedlu L L E T (WK

&




Actvities under Forest imfrasirucivre development

Anmexure IV

——

:L";E:: Activity Luocation Quamtity | Unit| Rate | Amount (Ks)
| 2 3 4 5 &
seed Sore Kotlu 1N, [LrS 30100
Forest Guard hat Chaura LMo, (L% 23200
Forest Guard hut Thanser 1|No, LS 30000
Forest Guard hut Shorshan Mo LIS 250400
Forest Giuard hiut Belar 1Mo, |L/%S 2204
Forest Guard hul Sapnot 1|No, |L/S 20000
Forest Ciuard bt Sanaril [[No. [LfS 20000
Forest Guard hut Mamail ] 30000
Range Office Karsop | {No. [L/S 0040
Fesident Chearter Chaura [ Mo IS 4000400
H.O Ouarter Koila [ {Bo LSS 16200
Forest Guard hus Niharinal 1Mo (LSS 3000
Forest Guard Dhamoon 1|No. LIS F0000
Forest Guard hut Chauridhar 1[Ma, (LS 300005
B0 Cuarter Chauridhar 1{MNo. |L/S 25001
Range Office Chauridhar 1Mo, LS RO
Inspection Hut Katanda 1jNo. |L/S SO0
Farest Guard hut Gowalpur 1Mo, LIS 61200
Karsog Total 12233000
Theog  Pocpable road Theog L4|Km |L/S 300000
Repair of FG Hut Sarop 1Mo 1SS 130000
Repair of FG Hut Kuphri 1Mo |1/S 1 50000
Repair of FG Hut {Grodah 1Mo |L/S 1O
Repair of FG Hut R-ﬂ.gh.igh.at 1Mo |LsS 200K
Repair of FG Hut Bakelthi I{No |L/S 20000
I/ bt Dharampur Dibba 1{No JL/S 100K
Office Campound Theog 3No LIS 1000
Theog Total 13OB0H
Roads and Paths
Suket  |Repair of Bridle Path 1. Pandar - Fesidhar 10jkm |L/S SO
Repair of Bridle Path 2. Barokri - Kanjira 10|Km |L/S 50000
Kepair of Bridle Path 3. Mandi Giah- Dohan I0(Km (LS A0000
Repair of Bridle Path 4. Bandi Gali - Jayog 3|Km |L/S 15000
Eepair of Bridle Path 5, Shandra - Nandi 3|Km [L/S [ 5000
Repair of Hridle Path 6. Jhungi - Jhachh JfKm (LS L 5000
Repair of Bridle Path 7. Baduli - Kanda JKm [L/S [ 543w
Repair of Bridle Path 8. Gadog - Gangoti JHEKm LIS L 500
Rezpair of Bridic Path &, Jhungi - Galtu 12{Km (1J5% HWAMD
Repair of Bridie Path 10, Gadog - Darbar i Km (LS ETCHCH
L Hepair of Bridie Path 11, Chakral - Sarol 3Km |L/S 1 5050
Repair of Bridle Path 12. Mahap - Barog 4jKm LS 20D
Hiuir of ndle Path 13, Banthal - Sarcha 121Em (LS I
Repair of Bridle Path i4, Batoh Gali - Jabliloo IMKm [1/S ST




Activities under Forest infrastructure development

Annexare [V

g;_’_:s‘:: Activity Location Quantity | Unit] Rate | Amount (Rs)
| 2 3 4 5 f
Repair of Bridle Path 15. Dwarloo Dehra - Bhaka S[Km_|L/S 2500
Repair of Bridle Path 15, Bider - Chirl IKm |L/S 1540
Repair of Bridie Path |17, Sural - Sashan 10|Km (LS SO0
Repair of Bridic Path 14. Hoedyan - Heg | Km LSS 2500K)
Repair of Bridle Path 19. Jaral - Gali 5Km JL/5 2500
Repair of Bridle Path 20 Ropa - Mamhangan 10{Em (IS5 SO0
Repair of Bridle Path 21, Sheri- Kriva SlEm LSS 25000
Repair of Bridle Path 22, Bandli - Mundlidhar 1HEm LSS 0000
Repair of Bridle Path 23, Bandli-Kumaroo 5|Km |LiS SO0
Repair of Hridle Path 24, Bandli - Chorog S5{Km |IL{S 25004
Repair of Bridle Path 25, Kinder - Sojha 10{Km JL/S A0
Repair of Bridle Path 26, Kinder - Kayar slKkm |L/S 25000
Repair of Bridle Path X7, Kinder - Narili SIKm LS5 25000
Repair of Bridle Path 28, Charog - Jendrer S{km LSS 25000
Repair of Bridle Path |29, Dhanu-Kathla 5[Km [L/S 25000
H_q_."Fuu'i]' of Bridle Path 30 ]DE-IH'I - Buanas Jkm |L/S 15001
Repair of Bridle Path 31. Koophato-Kumaroo 3| Kim {L'S 15000
Repair of Bridle Path 32. Dharbar - Gohata Sikm |L/S 25000
Repair of Bridle Path 33, Barmog - Fesi Dhar 5|Em [I/5 25000
Repair of Hridle Path 14, Shandra - Shaya 3[Km (LS | 5000
Repair of Dridle Path 15, Kutachi - Thung 4{Em |1/S O
Repair of Bridle Path 36, Matyog - Ropa 20|Km |L/&S 100004
Repair of Bridle Path 37. Pandar - Kamronag 25iKm |L/S TR955
Repair of Bridle Path 38, Behli - Saror -« Blkm |L/S £
Repair of Bridle Path 39, Behli - Annu 6lkm |1/S A0
Rocpair of Bridle Path 40, Chandikar - Fondi SiEm (LS A (e
Repair of Bridlc Path 41. Boi- Tali BlKm |L/5 TO0H)
Repair of Bridle Path 42. Meri Khad - Badoh S5|Km |L/3 32360
Repair of Bridle Path 43, Mahala - Baari IEm |LIS 30040
Repair of Bridle Path 44. Thogri - Cheon #|Km. |L/S H5H00
Repair of Bridle Path 45, Barls - Meri Khad 2.5(Km |LfS 14006
Repair of Bridle Path 46. Dogri - Kumaru HEm JLIS B0
Repair of Bridle Path 47. Hara boi - Dogri TiEKm LSS 50000
Repair of Bridle Path 48. Neri - Balag 121Em [L/S HOHI
Repair of Bridle Path 49, Badoh - Bakhal 41Km (1§ 39633
Repair of Bridlc Path 50, Kol - Fafna £|Km |L/S KOS
Repair of Bridle Path 51. Kol- Balag GlKkm |L5S S0
Repair of Bridle Path 52 DRali - Bindlu 3[Km [L/S 25000
Repatr of Rridle Path 53, Bali - Mared 4ikm [L/S 0HI
Repaie of Bridle Path 54, Mhalin - Peloen HEm [1L/% M0
o Repair of Bridle Path 55, Batod - BF-H_E.I-EI- 4|Km |15 0000
Repair of Bridle Path 56, Badu - Chon 10| Km [1/5 TORICKD
Repair of Bridle Path 57. Fafna - (shan BlEm (L5 51700




Activities under Forest infrastructure development

Apnexure 1V

E:E:.: Activity Loestion Quantity | Unit| Rate | Amount (Rs)
1 2 3 4 5 f

Repair of Bridle Path 58. Ahain-Sanihan 4{Km [LrS 3500
Repair of Bridle Path 39, Sanihan - Dhar AHEm |55 35000
Repair of Bridle Path {60. Ropa - Batwara 5[Km [Lss 40000
Repair of Bridle Path 1. Dohru - Senihan Em [L/S 20000
Repair of Bridle Path 62, Ropa - Kandhi 2IlKm |L/S B0000
Repair of Bridle Path 63. Batwara - Jartu Blkm |L/5 SO0
Const of JRoad &4. Behli - Jadiun BlKm [L/5 224300
Total 2695048
i) Repair of Buiding 1. Fgd hut Kathuni 1{Mo (145 20000
2. Fpd Dharvwar Mo LS 20000
3. Range Store Jhungi I{No [L/S 20000
4. Fgd Hut Salani 1|No  |L/S 200000
5. Fgd Hut Nihri 1|No  |L/S SO
6. FRH Nikri |[Na  |I/S B
7. Fpd Hut Kanas [[Ha [L/S SHHD
B. Secd Store Jhungi | Mo J10s 13925
9. Fgd Hut Bandli No LIS 20000
10 Fpd Behli 1Mo |L/S 4001
11. B O Cuater Behli L{No |15 SO0
12, FRH Behli | [Na LSS A0000
13, ]-'Ed Hut Hara Boi l{Ne [L/S 40
14. Fd Hut Badu 1{iNo  [L/S 20000
153. Fgd Hut Dogri 1|No  |L/S R0
16. FRH Har Boi HNo |[L/S &O000
17, FEH Batwara Mo (/S /0000
Towal TO3Y25

i) Constroction of
Duilding 1. Fgdhut Barwara @ | |No JL/S 450000
= 2. Fgd hut Gehroo WP I[No |LS 543617
~do- 3. B.0. Quater Trachh L|{No JL/S SOM0
~do- 4. B.0. Quater Pandar v |[No [Lss 000
Tital 1993627
Suket Total S395500

[Circle

the conference hall.

Bilaspur |Comstruction of Conference hall at Bilaspur including furnishing and asccessries required for




Annexure ¥V

Activities under Rural Infra - Structure

ABSTRACT
Name of Division Amount (Rs.)
Bilaspur %0000
Shimla 16295000
Kunihar 5258000
Nachan 150000
Karsog 7859400
Theog 1930000
Suket 5393500

Total

36975900




Activity under Rural infrastructure Development

Mame of

Anmerure-V

Amaunt
Divislon | Panchayst Village Activity Quantity | Unit | Rate Rs
1 2 3 4 5 [ 7 &
[Bitaspur A-¥illage path

Hamom Kasol |Repair of path §[Em  [Ls5 30000

B- \"lll]l ponds T ankiother water sources T_
|Kasol Repair of ponds 1Mo LS 200K
Chamyen Repair of ponds INo  |I/S 00
Panali Repalr of ponds MHuo  [Lis 20006
Rilaspur Tutal G000

A-‘-"ﬂ]lg: pprli

[Shimia Halog to Kalaribag V Pathi{ Mint) 2Km | 12%00] 25000
Shakarahn  |Sedan v Path{ Mint) 2Km | 15000] 30000
Shakarahs Hadu V. Pathi hini) 1{Em 15000 3000
Gihanmeti Kufri Dhar Pakks Path (baind.) 0.5 Km SO0 23000
Mashobra Seapur Road (Maint) LAKm [LS 50000}
Mashobra arshi V_Path (Mint.) Km | 10000 30000)
Mashohes [Shurilis V. Path {Mint.) alKkm | 10000 20000}
Mashoben [Shawahal V. Path (Mint.} ilkm | loooof 3000}
Mashaobra Kalayanpar V.Path (Mint) alkm | 10000 40000}
Mushioihea Plagala V. Path {Minl.) 3| Km 1000 IO}
Mashobra [Kancla V. Path (Mint.) 3[Km | 10000 IO}
Mashobra [E3ecthi V. Palh (Mint.) 4Km | 10000 ADOO0
Bazhobra Crumama W.Fath (Mint.) &K 1 D0 M0
[Mashobea |Bagthal V.Path {Mist.) AfKm | 10000] 30000
{T3halli [Chaivan V.Paih (Mint.} Km | 10000 30000
Dol li [Bad fer ¥_Path (Mint.) 3|Km 10000 30000/
Drhalli Ajéhar V. Path { Mint ) Km | 10000 30000
Dialli Lindidhar V. Path {Mint.) 2Km | 10000 TO0{0)
Dhalli Kamahali V. Path (Mint.) AKm | 10000 40000
Dhalti Masech V.Path (Mint.) 3Km ln@I 30000
Moclkoti [Kanda V. Path (Mist,) 4{Km | 10000 A0
Moclkiti [Rachhol V.Paih (Mint.) 3Km | 1o00a] 30
(Moolkati |Chanari V.Path (Mint.} 3[Km | 1oooo] 30000
Moalkati Moalkati V. Pach (Mint) 4Km | 10000 40000
Moolkoti Flogi V. Path (Mint) 2Em | 10600 20004
Baldain Dihar W Path (Mint.) 3Km | 1o000] 10000
Fialdain Fagyalry V.Path (Mint.) 2| Km 1 CHn 00D
Baldain Bhagijubbar V.Path (Mint.) 3Km | 10 30000
Maldehra |ddu V.Path (Mint.) K | 10000] 30000
Naldehrn {Kogi V_Path (Mint.) Km | 10000 20400
Maldehra Swankayvar V. Path (Mint.}) HEm L 180 204D
Naldehra Saunthal V. Path (Mint ) 3| Em L{HID0 3OO0
Chiair Bhinwana V. Path (Mt ) S|Hm 10000 SO0(H}
Chaird Brheativar W Psth (Min) 3| Km 1 Oy IOMME
Chairi Ani W Path (Mind.) 3|Km 1 000 0000
Chairt Hehari W Path {Min. ) Z[Km 10004 AT
" Pagng V_Path (Mint.) IKm 10045 JAMHI)
P Badask V_Path {Mint.) HKm | tocoo JO000
= Ciharyana PalyarioRecg Comat of ool Path C I (W
Pahal Palyur o Nalsg Comat of foal Path alkm LS RO,
Majhiwar Tnjehnr 1o Majailo Counst of fool Pah dkm l1% LEI0KE
Jumi Sninjusi o Madbor Comsl ol Jool Fath F[Km L& A0
Juni Madher 1o Gollan Const ol fuol Path Km L% 0000
| livmai Giabou 1o Graxdberi Const of food Path 6lKm L% 10000
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Acthvity under Ruaral infrasiraciure Development

Name of A monl
Irivision Panchayat Village Activity Quantity | Unii | Hate K
I 2 3 4 5 A 3 #
Himri Ciadherd ip Reog |Cumed of el Fath km LS IHHH)
Diharogra Dharogra bo Eog |Const of foot Path o LA TURHH}
Majhivwar Ciuma 1o Romakan Const of foot Path AlKm LS AR
Changwag  |Bir ki Jain toJhankeri Const ol Tool Path ilkm  us P(RHM)
J hanawag to Harskingh
Chanawag ar Comst of Foon Path giken LS 200000
Ciomahar Movi 1o Sham Cionst of food Path dikm (L5 SO
Hymry Mavi o Himri Consd of fool Path YIEm LS T
(Gharyana Ciha ryana fo Kamalper Const of foal Fath blkm LS 10000
Majbiwar Jajhar 1o Matlod Comsl of foot Path 10|Km |LS 3000
Majhiwar Hajal 10 Thury Temple Const of foot Path IlKm |ILE 0000
Chanawag  [Chanawag to Dawary Comsl of loct Path iKkm LS 20000
Domehar [ K odhar Kadhar 1o Gunyi {Maini) 3|_Hm L0000 J00C0
Domehar Palag Ksdhar 1o Chebri 6 | K 10000 GO0
Basantpar Basantpur Basaatpur to Panera IKm | 10004 20001
Ehdaihimar Jajer Jajzr bo Makmin §|Em 10000 5000
| Domebar Domehar Kadbar to Donechar ghat 8lKm | 10000]  E0000
Pahal Kaotla Kotla to Nalag 4{Km | 15000 A0
{ihabni Cihain Chaini 1o 182 km | 10000 A0{H
Bagh Pandoa [Pandoa to Paneot | SEm | 10000] 50000
wshaimi Ghaini Devidher to Ghaini f1Km 1000 0000
Reag Reog Bomi tn Devidbar B Km 10008 0000
1Gagh Hathoera Bathorm to Panent 4|Km 10000 40000
(Gharayann __ jKamaal Sunni 1o Kamalpur 41 EKm OG0 S0
Chaily Dall to snji Repair of Vill. Paths 2K |LS 300D
[ haily Tall To Manyar it of ¥ill. Paths IEm |LS 300U
Do Doomsi 1 Sheera Repair of Vill, Path: 4[km_ |LS 10003
Doami Ghyamana T0) Bhoant Bipuir of Vill. Poths 2Km |LS 0000
Chaily {Gadsup to Kair Repair of Vil Paths 2lkm  [LS JO000
Chaily Dhasda to Sherog {Repair of Vill. Paths 2lkm LS 30000
Tyhudalts Bhoati 1o Mharcie Repair of Vill. Paths 2[km [ 30000
{Dibnedslti Dhadaili o Beant Bepair of Vill, Poths A|Em 3400
B Village Ponds’ Tank/Oiher soaroes

Duine el Water Ponud 1{Ma 20 SE0
Raninsh Hainsh Wuter Pond Mo | 50004 0000
Bairish Bakhrail Farm Pond I [No 4500 45000
[3harmrni Bngh Fars Pond 1|Ha S00G0 SR
Tabr [Kamgpti Farm Pund 1M 0400 SO0
|Deanagar Salong Water Fomd 1M T TEH0
Jahri Keali Bauri 1Mo SO0 SO00G
[becmsagir Ealw Ravri 1{Hu $0000 SO
[3eonagar Deoin Bari 1Mo S0 SR
Shakerako Mada Wmer Source | iNo SO0 SO0
- Cibnnnth Kufri Dihar wiiter sapphy Do | 1000 HID00
tdashobra Henpur Hamri i [l 25000 SO
Chair Chairi Pauri 1| 2 SENa TS0
+ Chairi Mahari Bauri 1Mo 15000 154000 |
| hairi A Mneri | Mo 254 TR
{Chuairi DBadish Huauri Mo | 25000 25000
f_"ll_ﬂ hﬂ_ LEETT g ] 1M FAHMY IS0IME
reabdehm Saunthal Heuri 1M 15000 35001
Faldehma l'..ug' I Ligi 1| Mar 15400 LR L]
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Anneture-V

Name of Ampant
Dhbwislan Panchayat Village Actviny Quantity | Unlt | Rate Rs
1 2 3 4 ] A 7 B
Mashobia Seapur Water Tank 1|Nn R0 ROGO0
Chadri Anu Farm Pond [N A0 BO000
[Pagog Badash |Farm Pond INe | 60000  S0000
Dhalli Hadler {Farm Pord Mo | s000d B0
TMaldehrn Oddu Farm Fand I[N Gk A0
Binkdain Hag Farm Fand 1{Ma L] &H00
Wkl Uiharaich Farm Pomd 1|Ma IO GO0
Shakrori Shakruri Reqair W iank 1[Ho LS $0000
ML hiw Jajhehar Regair Witank XNo LS B
Dharpra sandhoa Repair Whank I[Ne LS L (I
Juni Seri Hepair Witank I{Ho |LS 440000
Basantpist Mohars Mola Mew wiTank LMo [LS | S0
D Sandhoa New wiTank Mo  |L% 1 O]
Chanawag Manjali jam New wTank I{No LS 10004k
Charawsg __|Joad/Jodl New wiTank 1N L8 100000
Juni Hhargon MNew w/Tank 1[No L% 1 D000
Mgl vwar Jajhehas Mew wi/Tank 1fNe JLS 1 OO0
Khatnaoi Shalli Mew wiTank I |Ki u 5 W06
Shakrori Shakrori Repair Bawan Mo |LS 20008
Juni Eandoula Repair Dawari e [Ls 20000
| Gharvans Liharyna R epair Bawar Tr!-l-n. L5 20000
[Gharyana Diawarasu Repair Bawari Mo 15 25000
Pahal Ehamg R epair Bnwari I|Ma |LS 200000
Juni Madhar Repair Bawari I|Mo  |LS 2O
J-_]Jm i {R.epair Bawari | |Ma L% 2O{HH)
Ehntnal Khainal Fepair Bawari 1[MNo LS FHMHD
Khntnol Bag Repair Bawari I[Me |LS 20000
Gharmana Ghanmns Fepair Big Bawari iHe |[LE 35000
Jumi Golan Const af Farm Pond [Ma |15 RO
Dharogra Dhasogra {Caonst of Farm Pond Mo LS B0
Khaienl Taloti Repair of Spring Mo [L& 2000
Himr Cndher Repair of Spring Mo |LS 3000
Erharagrn Dharogra Repair af Spring Me 1S G M)
Majhiwar Ramshan Repair of Kuhal i[Em LS E )
Juni Tamcg Repair of Kuhal i Em LS A0
Karali Tnishi Blarara Repair of Euhal flEm  |Ls G000
Crgli (pali Eaohti Repair of Buhal 4|Km  |LS SOI00
Khatnol Ehatnal Water Storage Tank IjHe  |LS 00
Deols Deols Water Storage Tank ifNa (LS 100000
(Majhiwar Jubhar Water Stosage Tank IfHa LS 0000
| Diomehar Kadhar Water Storage Tank N s | OO
Chehri Chawki Water Storge Tank [|Ho 1.5 (HETIEE
Himn (aifahu Water Slomge Tank Mo LS 1000
I'.thu.mp_n AEDp Water Stomge Tank 1Mo s JﬂDﬂFﬂu
Ragh Alsha Water Siorapge Tank L i LT | LRI
Hasamtpur P alti Water Storage Tonk TWNe LS LI EIT]
Meen Chutyar W ater Storage Tank ¥ LS IiHEIn0
Thschi Katla Water Storege Tunk ] T (G|
Earali Jaahi Water Stosape Tank IMa  [LS 1000
K araki Dhareda Water Storage Tank IMa L% 1 EHOGI0
Chuily Cindlaug Consl ol Popds [[Ma 15 1 5000
Chaily Girk Comsl ol Fonds [{Ma 1.5 1 504kl
Chnily Kiar Lonsl of Fomds 1M Ls 0 S0k




Annexere-¥

Activity uader Rural Infragtrusture Development

Mame of Amount
[Ewksiom Fanchayai Villnge Activity Cuantlty | Unit | Rate Ha
1 2 3 d 5 & ) 5
Chaily Dhhar Ki Euffer Const of Ponds 1Mo LS I S0
Meri Anji Const of Ponds INo LS 15000
Doomi Oz Const of Ponds 1Ho  |us 15000
[hami Fabo Const of Ponds I Mo L5 [RLLIH]
ELL"[‘_I. Crwding Repair of Hawanes & W/S | i L5 I SECHN)
Chaily Blehas Dha 1 [ Bl LS 1 5004y
Meri Meri Do 1|Ma L% 15000
Chaily Kiar Do 1|No  |LS 1 500
Chaily Anji [ Mo LS 1EO00
Chally Chaily D | {Mo L% 1 4000
Mern Dihar Ki Buffer Do | [Bdan LS [RLL LT
gahanul Fihaam Do 1Mo [LS ]
Doomi Pabo Do i|ve iS5 1000
Donami (Fhna Do 1Mo LS 1030
[Haingh Ruinsh Checkdams 30| Mo Ls 300000
Deonsgar — [Salm {Checkdums BlNo LS 1 504K
Sakrnhn RBadunala Checkdams 1i|xo L& TO00i
DEDHE-I-B.I' Riedi WS | |Pian T L D000
Deonagar Engech WHS | [Mio 1 {00 LI
{Shakaraha Sedan WS I|Mo  flodooe|  poooon
{ikannati |Bagh ka rol W H3 | |Mo | D000 | 00
Chairi Hhawans WHS 1[N0 | 75000] 75000
Papop Parechi WHS IiND TS TEM
[Dhalls Barmii WS I o T 5} TG
Monlkati Dreciihi WIS 1 | Bakie T3 Ta00n
Ml owel bt Moolkodi WIS 1|Ma pi 11 L] TS000
Faldain Kanda WHS || Mo TE0G TE000
Naldehra Kogi WS 1Mo | 75000] 7000
Mashohea Tabbal Checkdums 15jNe [IS 150000
Maldehra Saunthal Chechdams [ L L 1000
Maoalkon Maroti Checkdsms M L8 100004
IPagog Pagog Clyeckdams I0{Ne LS 100000
fnati Malgi Comst of Har. Strug, 1[No IS HM000
luni Jamog Consl of Har. Stmoc, 1{Ma 15 2HH0D0
Wehars Dhirshib Cons of Har, Sirac. 1|Ma Ls 20000
Dieala Shadi Canst of WHS 1Mo 15 20000
Khatnal Craicla Const of WHS I{MNo L5 20000
Ihomehar [omehar Const of WHS IMe LR ED[H]I:TﬁI
Barali Malah Comst of WHS I[Mo |15 200
Himrs Gadah Conal of WHS 1|{Ma LS 200
Dharogrs Palger Makls Cunsl of WHS 1Ma |LS SO
Baph Bagain Const of 'WHS iMNa |14 20000
Basantpur [Kadog Const of WHS INo  [Es 20041}
[Sunni Ciharnt Malla Comet of WHS Mo L3 2000400
Meen Panchal Comat of WHES I|Me  [1LS 00
Chanawag  |Macharysna Medium 10N 1S RO00)
Mehars Pamihi BIE #| Mg L KOO
* Thachi Thuchi [hig INa LS A0}
Thachi Thachi [Mediam SiNo 15 A000H}
Thachi Bajhol Small Mo 1.5 R T
|haily B harog Ceomst of Harvesting Sir. HHe |15 SO0
[Chaily Calaug Const of Harvesling Str. e s BAMION
[H:r't Weri [ 1M L8 Gl WY




Annexure-V

Activity mader Horal infrastructure Development

Mame of A cin |
eivision Panchayat Village Aetivify Qusntity | Unit | Rate B3
i 2 £ 4 5 ] T f
Niri [Miun Do e LS A0000
Do | Dvin D 1Mo LS BO0
Bhoont {ihaont Do Mo LS AOMI0
Exoceni [Pabo |Const of Big Check Dam AlMe L8 ROUI0
Mari Maughalca Do N LS HOM0
Chadlly Miun D 4o LS BO0D
Chaily Sharog Girb Do Mo LS AOMIO
Doimi Fabo Dk B|Ho L5 FE0 i n]
Mexi Mauphalca (Canst of Medivm Check Dam BHa LS SHOD
Chaily Miuin [ka &|No LE G4
Chaily Sharag! Girh [k TlHo LS SR04
Hin Hin Repair of Cremoierin I|[Ho |LS 0D
hlajhiwar Rl Ciurnana Conat of Creolenia I|Ho [L5 1 000
Maojhiwer Majailu Const of Cremoteria 1| Hg s 1 O
Choppwag - [SainpKhud Const of Cremoteria I|He  |LS 1 EHMEHEA
Majhivear Tajher Fepair of tcmpls 1|He |[LS 10000
Supni Sunni Const, OF Community [all 1jHe  |LS 1 S0
el jlhivwar Hzjal Copst, OF Communiry Hall IjHa LS 1 (HE)
Dl vwer Berty Repair of Bauarl JfMo LS A0
Majhiwar Majas Coast. O Foot Bridge 1Mo (LS 1 SO0
Majhiwar Majhiwar Comst of Foot Bridgs 1Mo LS | 0000
Khatnol Sadoh Coaist of Foot Bridgs INo LS 1 50000
Dharogra Palpes Const of Fool Brides Mo LS L3000
Bagh Hagh Crmsl of Fool Bridge IjHo LS 130000
iharaing Kamalpur Community Cenitre [|Ho LS L 25040
Karali Karali |Communiry Cenire 1Mo LS 125000
Juni Madhorghal |Community Cenire I[o LS 123000
Sunmni Sunni Communily Cenlre I [Ho LS L 235040
Hridges
Majhiwar Majailu Khad Const of Foot Bridpe I[N L5 OO0
Chanawag Saln) Khad Hleqair o Foot Bridpe 1 | L% SO0
Mjhiwer Ciures Khud Canst of Fool Bridge I[N [L% ZCHI0
Shimia Total 162 S5MM}
A Village paths
[Kunihar  JHeral Matrech Const, OF Pucca path i Mir L3 14K
Mautrech Pucca path Hira Mehta S00{Mr  [LS 1 5040400)
Sakore Coast. OF Pucca path TiolMr LS 225000
Seharli Comst Of Puecca path Ti0{Mr  Ls 2250410
Beral [Coast. O Pucca path 750(Mir  |LS 225000
Parls Kayar fCoast. Of Pucca path 0 LS 150000
Bohi IConst. OFf Pucca path 1{KM 18 00000
Soin anst. OF Pucca path kM LS OO
Eandhnr Sarliyari Cemst. (OF Pucea path [ 1 I | IO
M anihas Const, OF Pucca path a67[Rmi (LS IO
= Drarsnrio & Const. OF Pucca path 667 [Rmt (L5 A0
2 Chandia
Bags Const. OF Pucca path A6l Rm |15 I T
Cimst of Pucen path Hawani
Haga Towti f67 (R, II.E 2004100
Const of Kacha path Sain to
{Deral Beral Beral [ (IS0 | | SO0




Anncxure-V

Activity under Rural [sfrastrociure Development

Mame of Amount
Division | FPanchayat Village Activity uantity | Unit | Rate H:
1 2 3 1 5 [ 7 ]
{Beral [Eacha path Chainds [ T 1 500100
[to Suin via Beral,
Matrech Kacha path Hani Ka INe  |LS L0
I__ Mal 1o dawari_
hairech Eacha path Hirs Mzhia 1M LE S00000
[ta Kathfial
Kandhar Kandhar (K mha path 1Ne L5 300000
B .'l'l“IIl- Pondy' Tank/Othier waler sources
Baral Mairech Woater tank a: Bir 1Hoe L3 10D
Seharli Wader faak. 1Mo LS 100000
[Eandhnr Baga wiater lank. I|Ha LS 10
Beral Seharl: Water pond (Harvest- 1Mo LS 300000
ling strscture) o1 Bang
Nala.
Kandhar Santyari [Foot bridge. 2|Nas  |LS 2N
Berzl Taldo Mew Kuhal 1Mo LS 205000)
Matrech [Kshal 1[N0 |18 1 50000/
Kandhar Torti (Baga) Kuhal 1lNo LS 220000}
Kunihar Tatal S2EA000 |
[Machan |B Village Ponda’ Tank/Cther waler sources
Janighali Bihalwar Const of pond sear Girigangoo _1fNo  |LS S0000
Const of pond near
Bihalwar Mangroognrh 1{Me  |ILE 50000
Boong Majhwal Cemst of pond 1|No LS 50000
Machan Total 150004
|Karsog A \riul_!;: paths
~ Kanos Sanarki-Thakhroo - Khanors |Repair to Village Paths 2 [k 3000 10000
K Sarkol - Santhal [Repair to Village Paths 4|EM $000 20000
Karsog Kashanl 1o Kandi [Reepair to Village Paths S{EM (M1 23000
Karsog Falindi to Shongi |Repair to Village Paths s[kM | seo0]  sowo
Sert Muonshana to Sikan| Repair to Villag: Paths KM S0 o N
Seri Ashla to Tebban Repair to Village Paths 61KM 000 30040
Seri Kool to Ketlu Repair to Village Paths SIKM M0 25000
Seri Musshana to Sihanj Repair to Village Paihs 6K ST 0]
Seri Dhamaion to Makosudbar  |Repair to Village Paths SIKM S000 25000
Seri Haglg 1o Mahavan Repair to Village Paths 3|KM 0000 15000
[Pagna Thali te Sewindbar Repair to Village Paths AEY SO0 30000
Fognn Thali to Jameoodhar Repair Lo Village Paths TIEM S000 35000
Pugra Thali Suni Repair to Village Paths E1[3Y] 5000 i $000
Pngna Sheogi 1o Takhan Repair to Village Paths GlKM S000 naon|
Fogna Jamowsdhar 1o Tellehan Repair 1o Village Paths [OjKM saon  s0000
Liri [Chekhwa to Sarshan Repair 1o Village Paths G KM 500} 30000
Beri Sarahan to Phanyots |Repair o Village Paths KM S0 15000
Seri Ashln o Koti |Repair 1o Village Paths 4| KM SO0 20000
" Seri Shaledi Khad to Jai [Repair to Villnge Paths KM | sopol 15000
Seri Chekbwa Naftan [Repsir 1o Village Paths 10| B SN} SO0
Sen Jai tp Shill [Repair to Village Paths ofeM | soal T sooo
Heri Kheneol bagrs - Mendi Repair to Village Pathy L LAY S0 A
Seri Bels o Kumna Repair o Village Paths E[KM SO0 LT
Seri Bels to Belhudhank |Repair 10 Village Paths 12[kM | soma|  s000a
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Activity under Rural infrastracture Development

Name of Amauust
Division FPanchayst Vilage Activity Quiamtity | Tkt | Hale K=
1 2 3 4 5 fi 7 '

Serd Belu dhank to Beludhank-0 |Repoir o Village Paths BKM S000 0000
Seri Manj to Sianj Repair 1o Village Paths 10[KM F000 50000
Seri Marj o Khaneol Bagra Repair to Village Paths 12[KM 00 SO0
Spri Manj to Trimhl| Repair to Village Paths & KM 00 000
Leri Tai to Ashls Repair to Village Paths & (KM 5000 000
Karsog |Gadar 10 Besta Repair to Villoge Paths 3{KM SO00 15000
Karsop |Bagsined - Kund via Gadari | Repair o Village Paths 12lkm | sooo]  soooo
Karsog {Bagsiad to Mahran Repair to Village Paths BIKM SO0 ID0M)
Karsog {Bagsind 1o Badyoe Repair to Village Paths 12{EM 30000 60D
Karsog | Bagsiad to Kashapasi Repair to Village Paths TiEM | soo0| 35000
Karsog Inshanag to Dagsied Repair 1o Villuge Paths KM SO00) 30000
Karsog {Mahunng to Sans - Inungroo| Repair 1o Villoge Paths B [KM S00] 40000
[Karsog hahanag to Seri Repair to Village Paths SIKM | so00] 25000
Mahunag to Sarioyala Repair to Village Paths [F{EM STHHy SO

Ciaryala to Thonali Eepair 1o Village Paths £ KB SiTHMD I

T'attapani to Sahaj Eepair o Villags Paths 5IKM 5000 15000

attapani (o Thog Repair to Villags Paths 1{KM SO0 00 |

Kot ta Rogri Repair 1o Village Paths 3KM | so00] 15000

Mithot to jossal Repair to Village Paths 4[EM STHM} 20430

Shakra to Dwaroo Regair to Village Paths B{EM A0 A0HI0D

Shakes o Bindla Repair to Village Paths B{KM SO0 3000 |

Shakra 82 Talchan Repair 1o Villags Paths AIKM S00n ATHHIN

Subol to Badvog Repair to Village Paths 11 KM SOHMY S5000

Bindla 1o Magan Repair to Village Paths olkM | somn|  asoon

Kujomal to Chindi R epair to Village Paths ] LA Ll 25000

Jhared 1o Chared Repair 1o Village Pathe ] LY 00 40000

Mavidhar 10 Skakehlar Repair to Village Paihs ] T plall ) A0

Seri 1o Luathan Repair to Village Paths 4 [KM SO0 20000

Seri Katanda to Bagoond  |Repair 1o Village Paths AT 5004 15000

Kashaul to mendi Repair to Village Pathe 7lM S0} 35000

Banthal tn Bahan CGadhiman [Repair 1o Village Paths 5 [KM 2004 250y

Diabent 1o Phinoo Repair to Village Paths & [ SO 30000

K areog Gothra ta Naswor Repuir to Village Paths 3[KM 5004 | 5000
Kareog Sartyola to Magas Repair to Village Paths slKM | soo0f 40000
[Warsog Sartoyala to Manju Repair to Villags Paths & (KM so00] 30000
[Karsog Punni 10 Bhanach Repair 1o Village Paths 2[KM 5000 10000
[K.arsog Purlog i Bartovela Ropair to Villags Paths a[KM S QUM
[Karsog Sartoyala 1o Magan Repair 1o Village Faths sk | sooo|  so000
Karsog Divastha to Kanda Repair to Village Paths 4lkM | so00|  zoooo
[Karsog, Mrarkanoo Gx Pamdli Eepair 1o Village Paths KM SOHMr 40000
(Karsog Makree o Kashmir Repair 1o Village Paths 1B S0 L5000
Kar Bag o Tikkari Repair 1o Village Paths KM | sood| 16000
Karsig Bagshaid 10 Aliysd Repair 1o Village Paths 4lkM_ | sooa| 20000
|Karsog dinryala - Jong Repair 1o Village Paths ﬁ]H.M SO0 30000
[Earsop Kao o Dabrol Repuir to Village Paths 5[KM S0k 2500
{Karsog Diharara 1o Kashol Repair to Villags Paths dlEM | sono|  zoooo
Koarsog Shalani to Kasho Repair to Village Paths [k 5000 | 5000
Z Sen Jua - Shill Repair to Village Paths EKM | Sooa|  soom
Seri Shala to Pokhi Reguar 1o Village Paths 10KM | so00|  soomo
Seri Kevi to Shill Repuir 1o Villags Paths BlKM | sono|  spomo
Ser Kevi to Shill Repair to Village Paths 7lkM | sono 3500M)
Beri IK:'FI' by Bhulln Fepair o Village Paths _;lm.-r S0MM 1A
Seri I'rl-l-l'l-dﬂ i P seri Fegarr o Village Paths J-lHH S0(H 1 000
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Activity under Rurnl infrastrociare Developmunt

Name of Amoont
Dhivision Panchayal Village Actividy Qruantity | Unit | Hate Ri
1 i 3 4 5 d] 7 L

(s Phayotn o Swin Keepair w Village Paths &M 541 00
Beri Drhamion o Ganng Kepair to Village Paths KM S0 40000
Sar Sianf o Eumarka {Repair to Village Paths b KM 500 30000
Seri Ganou 1o Tundal [Repair to Village Paths L |KM S0 S000
Seri Ciwvalpar Lo Tuman Hepair 1o Villoge Paths BiKM S0 S0
Beri Dhamaon 1o jomg Repair 1o Village Paths fi| KM SO0 0G0
senl Bahet 10 5ihan| Hepair 1o Villaze Paths a[KM s000] 30000
T Boar o Beju B.epair to "-"illlﬁ: Paths FEM SO 4 50010
S Ehaneoul 1o Jogi Repair to Village Paths 10 KM SO0 | SO0
Seri Rashop to Ashaln Repar to Village Paths &K S0 ENITTETS
Seri Rashog to Katly Repair to Village Poths b ]KM 000] 30000
Seri Tuman to Paloh Repair to Village Paths 5[KM 50000 25000
Sen Jai 1o Tehan Repair to Village Paths FIEY SO0 20004
Beri Pokhi to Shill Repair 1o Village Paths B A000 30000
St Sarshan to Phimoo Repair ic Viltage Paths 4| KM S0 2000
Hen Shushan 1o Gowalpur Repair 1o Village Paths 4 | KM 504 20001
Beri Shushan 1o Ashia Repair 1o Village Paths 4|EM 500 20000
S Tebhan 10 Phirneo Garari  |Repair to Village Paths TIEM S000 33000
Heri Bhurti to Chedu Repair to Villags Paths 1K S000 I 000
Seri Fhimoe 1o Dabroot Repawr to Village Patke 4 |KM 5000 20000
Seri Maganee 1o Dhanira |Repais to Village Fatks IKM S0 1 500
Seri Faksaladbaor - Fiarshaol [Repair to Village Paths 4]KM S000 200
Seri Charkupari to Dihawas Repair 10 Villoge Poths 4 I 2000 20
[Seri Sannrli Khad to Tikkar Madl| Repair to Village Paths alkM | soo0] 20000
SEr Jhakar 16 Talehan Repair 10 Village Paths R | S 10000
Pangna Thalli 1o Telehos Repair 1o Village Paths 12]Kn S0 G000
Pangna Farda i Mohry Reepair to Village Paths 3[EM S0 15000
Pangns Eandn to Resadhar Reepair 1o Village Paths 4 KM 040 20004
Pangna Kanda to Shegli Regair 1o Village Faths KM | sooe| 20000
[Pangna Kanda 1o Alsindi |Fepir to Village Faths fikM SO0 000
Pangna Bialmdi 1o Restadhar |Repair to Village Paths KM SO0 25004
| Pagaa Jeori 1o Sohaj |Bepair 10 Village Faths B 2000 300
[Fangna Sahaj 10 Sawindhar |Kepair 1o Village Paths 6[KM A0 300040
Fangna Jamodbar to Jassal \Repair 1o Village Paths SIKM SO00 25000
Pangan Saw ilhar « Jassal Hepair to Willage Paths 6| K S 000
Fongra Faoandol - Kiria - Tatapani epair 10 Village Paths KM HHKI 23000
Pangna Thali - Barod [Repair 1o Village Paths 4{KM SN 20000
| Pangna Thali to Khar=di Repair to Village Paths 4 kM S A
Pangna Thalli 1o Hag Repair to Village Paths 3KM S006 15000
Pangna Thogi 1o Sawindhar Repair to Village Pathy KM SO0 1 S
Pangna Pangna to Ghangli |Repair to Village Paths KM S000 (o)
Pangna Shorshan to Mashog |Repair 1o Villoge Paths KM 5000 I}
Pangna Belar to Mashog |Btepair 1o Village Faths BKM wo0]  30MM
Pargna Baju - Chowaridhar - GalondFesair 1o Village Puths 4| KM S 20HH]
Famgnn Sorta o Pangna Faths S[KM SibMI 250010
| Pangnn Thandapaei o Chitadhartu R Faths A|EM SimHl) 200410
P a Pangna to Cihangli epair 1o Villape Patha 3|KM SiHm 10060
i Piu:ya F-rgli (4] El:;%dhm' Repair tix b’illaaﬁ_]m:w L | S 2 H0n
Pangns Chindi to Mahog Repair b Willage Paths e 4 54140 100
Pangna Durican to Dachhor Hepnir b Village Paihe 4[KM fuon| 20000
Pangna Dachhor to Majhagan Repair to Village Paths 6K M ) ECTT
{Pangna Finkhirahi o Bakbrol Hepair to Villoge Paths KM son0| i
[Pamgna Bakhboahi to Thandapani  [Repair 1o Vilkuge Paths SIKkM | 2500




Activity under Rural infrasiructure Development

Annexare-Y

Amount
Diwision Village Mctivity COunntity | Unit | Rate Hs
i 3 4 ] & 7 B

Hagra to Fangna Repair 1o Village Paths b LA Jumig J0000m|

S¢ri Katonda to Chhayora  |Repair to Village Paths i Kb 1] 30000

Havidhar to Baidarh Repair o Village Faths b LA S0 25000

Magron Sevi b0 Chatri Repair 1o Village Paths ol L S0 35000

Kakrndhar o Chlar Repair 1o Vilkage Paths ] AT A000 2500{

Chhatr W Lassi Fepair 1o Village Paths 4KM SO0 200y

Chhatr 1 Catlu Reepair 1o Village Paths 4|KM SO0 20000

Lassi 1o Ruhmaoni Repair 1o Village Faths 51K S000 25000

Sert (o Manshana Repair 1o Village Paths fi|KM 3000 30000

Seri 1o Paindua Repair o Village Paths KM SO 30000

FKhaneri 1o Rathinla Repair to Village Paths 3K S0 L5000

Fendu b0 Dhioral Repair 1o Willage Paths AKM S0 15000

Bhurtl 1o Serl Repair o Village Paths 4 KM S04 20000

Bakal o Ser Repair io Village Paths f|KM SO0 30000

Dhermon to Pokhi Reepair to Village Paths BlEM S{HI0 A0000

Ashla v Swin Repair to Village Paths 13{KM 50400 &5000)

Bagridhar to Paloh Repair to Village Paths KM 3000 30000/

Ashla w Hashog Repair to Village Faths 10 KM S0 SO000H
{iwalpar tx Shakehor Repair 1o Village Paths Kb S0 30000
Chamanpus to Pangna Repar te Village Paths 7[KM 000 3%000
Mahola to Jamnoe Repair to Village Paths 121 040 60000
Mahola to Crujrodhar Repair to Village Paths SIEM 5000 25000

Jeori to Badyopi Repadr i Village Paths 15[KM S0 TG00
finj 1o Maghsch Repam to Village Paths SIEM L L] 25000|

Mahog - Shwsd Repair to Village Paths TIEM $0 35000

Havidhar to Bag Repair to Village Paths 4|KM 5K 20000

Bag o Gopalpur Repar to Village Paths (KA 5000 ELUAell]

{Galu to ach Repair to Village Paths KM 3000 40000

Mahog 1o Pokhi Repair to Village Paths #{EM 5000 40000
Bethwan 1o Dhawar Repar to Village Paths TEM S0 35000

B ¥illage Ponds’ Tank/Other waier sources

Pokhi Village Ponds & Tanks 1{No, |L/S 10000

Sihan) Willage Ponds & Tanks I|No,  [LSS 10000

Ashala Village Ponds & Tonks IjMo. LIS L0000k

Chakhwa Villoge Ponds & Tanks IjHo, (L% L0000

Sarahan Village Ponds & Tanks 1{Na, |LVS 1000

Tebban Village Ponds & Tonks Ijio. L& BEE

Sarnil Villnge Ponds & Tonks IfNo. |/ LRl

Jai Villape Ponds & Tanks 1Mo, [Ls L0

{anj et YVillage Ponds & Tanks 1N, [L/S 10000
[Bien] Kanj Village Pends & Tanks Mo, [L/S 1000
{Khaneol Bapra |Shahot Village Fonds & Tonks 1Mo, [L/S | R
[Khaneol Begrs |Khamarla Village Ponds & Tanks [ R P 10000
{Parlog Parlog Village Ponds & Tanks 1No, |l 10000
[Frarleg Beludhank Village Ponds & Tanks 1No. |18 10000
Satyola Satvola Village Ponds & Tonks 1N, (L% 1000
Sanyols Magan Willape Ponds & Tonks I{No,  [LiS T
¥ {Bndia Bindia Village Ponds & Tanks Mo, |L/S 1D
[Shakea Shakra Village Ponds & Tanks Mo, 1w 10000
Shnkra ladvi Willage Ponds & Tanks I{No, LS 10000
| Shakra Dawaron Village Ponds & Tanks Ijho,  |L/S 10000
Thalia Thalli Willage Fonds & Tanks 1Mo, LS LNV
Thalli Dro-Uiaan Village Ponds & Tanks 1Mo, |15 [EITNTR]I




Activity under Rural infrastructure Developmenid

Annexare-¥

Mame of Amount
Divislon Panchayat Village Activity Quantity | Unit | Rate Hs
1 2 E 4 5 ] T A

Tattapani Sulbsat Yillape Posds & Tanks [ L 1 (ol
Taltapan Jeaim Yillage Pooyds & Tanks I |Ha, L% 1 G
| Eahnu Enhnu Village Pomds & Tonks I[Na, |L/S 1 DK
Kihnu Dachhaher Village Pomds & Tanks I[Mo,  |L/S 1 O
Mashog [ Yillage Ponds & Tanks 1Mo, [I7% 1 Colid
M-IFHDE Felar Village Pomds & Tasks 1| Ma, 1S 1 Gl
Twhlidhar Sninj Villngs Fonds & Taaks 1M, [-l..":'«i- 110000
Hehlidhar Faridhar Village Fonds & Tasks 1Ha. |l 1006
[Chouridhar Biarush Village Ponds & Tanks 1|Na LS (T
{Chowridhar  |Mahasudhar Village Pands & Tanks 1Ma. LIS 1000
Mehandi Cenjeha Villnge Pands & Tanks 1Mo, L& 1000
Mehandi Serti Village Ponds & Tanks 1o JLrs L0
[Hingela Hageln Village Ponds & Tanks e [Lis F B0
B:g-::li. Caaw Ty Uill.nﬁe Pomds & Tanks 1Mo LIS (R0
Hhanera Khaduhan Village Ponds & Tankes ) L 100
{Mahunag Shehandal Village Peads & Tanks 1Mo, [Lrs 1 GOKH)
IHn'Iwnng Ghomi Village Pomds & Tonks I | Mo. LS 1 Ol
[Saprot Diharkandloo Villape Peads & Tanks I|Ha, |L/R 1 CHp40
{Mehran Mehran Village Ponds & Tanks 1[No. |L/& 10003
{Behran Kakanu Village Pends & Tanks 1Mo, fLrg 16004
|Bagshad Kund Village Ponds & Tanks 1|[Mo. 108 16000
|5ehaj Kot Villnge Ponds & Tanks 1Ma.  JLi8 16000
Sewidhar Sovidhar Village Pends & Taaks 1Mo, JLsg 10000
Soawidhar Jamna Village Ponds & Tanks 1Mo ]!..1'5. 10000
Kands Famda Villoge Ponds & Tenks 1Mo, [L'S 1 o
Balindi Scpali Village Pands & Taaks 18e.  [LIS 10000
alindi Halind: 'v':'llu.Eu Punds & Tanks 1§ iR |I..|'5 1000
M amai | Musmail Village Pands & Tanks 1Mo, Ls3 1000
bl amail Iandiah Yillage Ponds & Tanks WMo, LS 1 (WHH}
[Upper Carson  [Ehanom Willage Ponds & Tunks 1Mo, |L5E 100y
'l]pp:r Carson  [Mawa "-"i.'lllE Pomds & Tanks I |Ho. LS 1 0o
Upper Carson | Dghiari ¥illags Fomds & Tanks I|No. [I75 1 010
Livwer Carson | Lalog Viltags Pomds & Tanks I[Ha. L5 18000
Marehal Foulthamwy Village Ponds & Tanks 1o ILiS 10060
Matehal Menshal ‘u?iﬂ.uﬁc Fomds & Tanks 1Mo 1[.!'5 1000
Churag Manola Willnge Ponds & Tanks 1Mo, LIS e
Churag Karadal Village Ponds & Tanks |[Mo. LS 10000
Eheel Kheel "l."iIJHEI: Fonds & Tenks 1 §M0. |I..|'E L
Ma.lmE Mavidhir ‘I.I’il'lnﬁu_f“vu'ru.bz & Tanks [ T | P (R IEH
Mehag Bag Willege Ponds & Tanks [ A | B (R
{Kuther Seri Katands W illape Fonds & Tmnks b Mo, L3 B (HRHY
Kuoiker Shiihiserd "-’I.Il;lEE_J’-uDdﬁ-ﬂ Tanks I|Ho,  |LfS 1 (M0
Caowalpur E_Eﬁl‘id]ur "-’[Il:ug,! Pords & Tanks 1Mo, L% 1 De{eih
Crovwnlprur Eh:l.l.'ll:IE "nfi.ILaE: Ponds & Fanks I[N Li% 10
Hhanihal Rikki Villoge Ponds & Tanks [ e o 33 1000
Hhanihal |Rehdi Wallage Ponds & Tanks [ O 10000
& Flakhrea |Chind: Village Ponds & Tanks 1Mo 105 1000
Feakhroa Heal Village Ponds & Tanks IiNe. LS L0
[Sorta Madidhar Villags Fonds & Tanks |Ne. LS 10004
Pangna Godan Village Ponds & Tanks e LS 100}
Pangna Suin Village Ponds & Tanks Mo, 1S 1000
hangarh Beni WV illage Fonds & Tanks Mo LS LG0T
ﬁm;uh Rihami W illape Ponds & Tanks [ L L Nk




Actvity ender Rural Infrastrocture Develspment

Anpexire=Y

Mame of Amount
[Hivisisn Panchayai Village Activily Duantity | Unit | Rate Rs
1 2 3 i b L] 7 g
Jharehd Thiza Village Ponds & Tanks 1|No,  |L/S 100040
Giati {zakiu Villnge Ponds & Tanks IjNo, L& P00}
Diabrot Khashoul Village Ponds & Tanks 1Mo, LS 10000
Dabeot Kandi Village Ponds & Tanks 1No. (s 10000
Seri Leri Village Ponds & Tanks 1N, LS 10000
Sen Jun Village Fonds & Tanks 1iMe, L% 1O
Thokurthann  |Kamehrl Village Ponds & Tanks 1jHo, LS 10K
Thakurthane  [Delag Village Ponds & Tanks 1|Ho,  L/S 100K
Jatha Pathrevi Villnge Fonds & Tanks 1{Mo,  |LfS 10K
Jutha Richhmmi Willage Ponds & Tanks IjHo, LS 10K
Kelodhar Pendu Willage Ponds & Tanks [ 100404
Kelodhar Kelodhar Village Ponds & Tanks 1jHo, LS 1 M)
Surahi Luchhadhas Village Ponds & Tanks 1fNo._ |L/S 1 G
Chatiri Knrsai Village Ponds & Tanks I{Ho,  |LiS 1 0K
Barengi Gagan Willage Fonds & Tonks 1{Ma, |18 10K
Barengi Mahorti Village Fonds & Tanks 1{Ma, LS 1 Gl
Kakmhar Khattu Willage Pomds & Tanks I{Mo,  |LiS 1001
Kalashan Ealashan Willage Fonds & Tanks 1Mo, |15 1 CHlel}
Kalazhan Kaneri Villnge Ponds & Tanks 1{Ma. |18 1 (s}
| Pokhi Kutlanal Villnge Ponds & Tanks 1{Mo, |18 1Cin1
Sarshan Phirmco Village Pomds & Tanks [ L S 10000
Sarahan Pharmeata Village Pomds & Tanks 1[Ma.  |L/S 110
Tehban Rashog Willage Ponds & Tanks 1|Ma. |15 1 Chisl)
{Manj CGialu Willage Fonds & Tanks Mo, L% 10004
Mamj Purana Village Ponds & Tanks I{Ma, |L/S 10000
Ehaneo] Bagra [Sainjli Village Pomds & Tanks 1|[Ma.  |LiS 1000
Khaneal agra |Miran WVillage Ponda & Tanks 1Mo, |L/S 1 s}
Parlog Parlag I Village Fonds & Tonks 1[Ma, |L/S 100k
Rartvala hanju Villags Ponds & Tanks 1|Ho, |18 00
{Bimdla Talzhan Village Ponds & Tanks 1|Ma.  |L/S 1 CHell)
Shakrn Jedvi=Tl WVillage Ponde & Tanks 1| Ma. LS 1 el
Thalti Thali-T Village Ponde & Tanks I|Wa. |15 100041
Thalli Barad Village Ponds & Tanks [[Ma,  |L/S 10000
Tattapasi Tatapani Willage Ponds & Tanks 1|Ha. |13 10
Tattopari Kirn Willage Fonds & Tanks Mo, LS 1 EHwi0
Kahmnua Jomwyon "'«'""]i-!t Fonds & Tanks 1| Ma. L5 1000
Mushog Ehadoon Villags Fonds & Tonks 1Mo, |L/S 1000
| Pahlidhar Mahavan Villoge Fonds & Tanks 1|, L= 1 CHOs)
Imnuridhu.r Bhunds Village Ponds & Tanks 1| Ha. LS 1000
[Michandi fEot Village Ponds & Tanks 1[Ma.  [LiS 10000
[Mchandi [ Garyala Village Ponds & Tanks iNa. JLis 1M
Iﬂau {Kanda Village Ponds & Tanks [ L0001
Ihancry |Bagnin Millage Fonds & Tanks [ L | 10004
{Mdahunag {Bukhari Village Ponds & Tanks HMe. s 1 D000
Sagool {Bago Village Fonds & Tanks Mo, |L/S 010
Sagmot lingle Willzge Pands & Tanks ] L P LU0
i [Mehran {Kandi Willage Ponds & Tanks o, LS 10001
Nagshad |ciadari Village Ponds & Tanks [[Mo. LSS [LEAEY
Ssha Ciyjarcdhar Village Fomds & Tanks [ L 1000
| %ahaj {Chanyana Village Fonds & Tanks Mo (LS {300
Saxwidhar |Kakanpar Village Fomds & Tanks ] T [ o)
Kanda |13haun Village Fomds & Tanks e 158 [T
Halimdi | [ Willage Fonds & Tanks Fibdin, 108 pOam
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Aetivily usder Bursl infrastructure Development

Mame of Amolinl
Division | Panchayst Village Axtivity Quantity | Unit | Rate Hs
i 7 3 4 ] & 7 H
Iamail Ertalababal Village Ponds & Tanks Mo |LJS [ OO
Upper H'.u:pu:E Hayara Village Ponds & Tanks [|MNe.  [LiS [ O}
Upper Karzog | Pathron Village Ponds & Tanks Mo, [LaS 1O
Lower Karsog | Chalalru ¥illage Ponds & Tanks [ [ T T
Chursg Churag Villnge Ponds & Tanks Mo [1JS 10
Khesl Dharmoar Village Ponds & Tanks Mo LS 10004
Mahog Shamehar Village Ponds & Tanks Mo [Lis 100040
Kuther Thasi Nala Village Ponds & Tanks |Me LS 10000
Ciowalpar CGiawalpur Village Fonds & Tanks 1Mo 1S 1000
Bhanthal Nehma Village Ponds & Tanks 1jWo [L/S 1000
Bakhrot Bajho Village Fonds & Tanks 1Mo LS 10000
Sorta Begli Village Poods & Tanks 1Mo, [L/S 10000
Pangna Nagron Village Ponds & Tanks 1Mo [Ls M0
Mangarh |Behii Village Ponds & Tanks 1o [LS 10000
Jharchd Mahing Village Ponds & Tanks 1{No  [LS 10004
Jharchd Hall Village Ponds & Tanks 1No LS 10004
Ciadly |Chapland Viliage Ponds & Tanks [ L 1000
Drabrot |Ghaniara Village Ponds & Tanks 1|No. LS 10004
Seri Khaneri Village Ponds & Tanks 1|_N-|1 LS | )
Thakerthana | Thakurthana Village Ponds & Tanks iNo LSS 100
Tatha Jatho Village Ponds & Tanks 1Mo LS 1000
Keelodhar Kwapla Village Ponds & Tanks 1Mo [L/S 1000
Surahi Bah| Village Ponds & Tanks [ T 100040
Chhastri Lassi Village Pends & Tanks 1Mo LS 1000y
Bareugi Haryogi Village Ponds & Tanks 1Mo [ 10000
K.akradhar Kandi Village Ponds & Tanks 1Mo, [LiS 10000
Kalashan Eapidyas Village Poads & Tanks 1No LS 100
Repair of Spring Bawaries and
Pokhi Eatands dther waler sources | Mo |LE 32
Repair of Spring Bowarics and |
okl Hadar other waler solrees 1Mo (LS 4200
Repair of Spring Bawarkes and
Sarnhan Kot other waler sources L [ 4200
Repair of Spring Bawaries and
| Saraban Chekhwa other waler sources [ [ 4200
| Repair of Spring Bawaries and
IS.amhan Sarahan ather water SOUrees l|Wa LSS 4200
r Repair of Spring Bawaries and
Tekban Eoths ather waler sources | {Mo LS 42000
Roepair of Spring Bawaries and
Tebban Barail other water sources 1|Mo  |LJ8 4200
Repair of Spring Bowarkes nnd
Tebban Jai aither waler sources [ [ LS | ¥ 4200
Repair of Spring Bawarkes asul
Manj Mateha other wader sources [ [ Lo | 4300
B Repair of Sprnng Bawaries and
Manj HManj other waler sources 1|Ma [/ 4200
: Repair of Spring Bawartes and
Manj Tundal ather waler sources [ L O { 4200
Repair of Spring Bawarics and
|Khanee! Bagra |Duwawal nlher water sources Mo s 4200
Kepair of Spring Bawarfes and
{Khaneol Bogra |Khamarla olher waler sources |5 | T | ] 4200
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Activity under Rural infrasiructure Dievelopment

Mame of Amasunt
THvislon Panchayat Village Aetivity Duantity | Unit | Rate Rs
| 2 3 4 5 & T i
|Repair of Spring Baweries and
Ehaoneol Bagra |Bagail other waler sources 1{He. |LI% 4200
Repair of Spring Bawarics and
Parlog Paulog 1 ather walcr sources IIH':-. Il.-"ﬁ 4200
Repalr of Spring Baweries and
Parlog Feludhank 0 viher waler sparces 1|Ne. L7 4206
Repair of Spring Bawarics and
Sarmyoda Santycln OLBER WalET SOUCEs 1[{He. |L53 AZ00
Kepakr of Spring Bawaries nnd
Sartyada Bgan other waler sources I[Me.  |L4S 4200
Reepair of Spring Bawearies and
Bindla Bhaura buther waler sunces IjMe, LIS 4 2010
Bepalr of Spring Bawaries and
Bindla Marola oiliver WRbsT SOurces 1Mo, |LSS 40}
|Repair of Spring Bawaries and
Shakrn Ehadyan Other Waler Sounces 1|Mp.  [L4S #II'.'H:I‘
Reparr of Spring Bawaries and l ]
|Shakra Jadvi | oiher waler sources 1Mo, LS 42
it of Spring Bawaries and
Shakra Draow e oilher waber Sources 1|Ho. |L/& 4104
’Rtpalr of Spring Bawaries and
Thalli Thalli otief waber SoUrsEs 1|Ma. LS 4100)
§ Repair of Bpring Bawaries and JN
Thalls Dio-Gaon ofher wiler 30UTCES LMo, (LS 4200
Repair of Spring Bawaries and
Thalli Dol oiher water soarces I|Ha, |L/E 4204
[Repair of Spring Bawaries and
Tastapani Subat aller Walsr spirses 1|Ma. |LJS 4100
[ Repalr of Spring Bawaries and ]
Tanapani Randol ather water sources 1. L8 4200
iRﬂHI' of Spring Bawarses and
TaHapan Jeori oiher waler Sources l|No, (L/S 420
'Rnpalr of Spring Bawaries and
Kahnu Eahnu otfier waler sources 1|MNe. LS 4200
Repair of Spriag Bawaries and
K.shnu Durkans other waler sources | |[No. LSS 4200
Feepair of Spring Bawarses and
Kahnu Dackhaher other waber sources I{No, |L& 420
{Repuir of Spring Bowaries and 4’_
Mashog {Mashogla ather waler sources 1|Ne. LIS 4200
Repakr of Spring Bawaries and
Mashag Belar other waler sources 1Mo, LSS 4200
Repair of Spring Bawaries mnd
Rahbidhar Sninj cther waler solrces F[Ho, |L4S 4 200
|Repair of Spring Bawaries and
Hahlsdhar Ihldhw ather waker sources 1jHo. LIS 42000
Repair of 5pring Bawaries and
» Pahlicther Fhamala other waler sources 1Mo, LS 4200
Repadr of Sprmg Bawanes and
Chouridhar Bl olher whler sources I[Ho,  [L58 4200
Repalr of Spring Bawan ez and
Chouridhar Bdahasudbar ciher waler spuries 1 Ihl'u. L% 4200




Annexare-%

Activity under Hural infrastrocture ]]Irw:'ln?-ut

MNume of Amaunt
Mivkad an Panchayst Village Acetivity Qruamtity | Unit | Rate R
L 2 3 4 5 & 7 kS
|Repair of Spring Bawarscs and
i huridhar Raial cilbier waer sources Ll JLAS 4200
rREpair af Spring Bawaries and
Mehands | Bl aheansadi cilhicr welor sources [l P | ] L]
Repair of Spring Bawarics and
Mehandi | Cranjeha otier wiler s0urces Mo, LS 4200
Bepair of Spring Rawaries and
Tchancd: Thanala ether waler sources 1Mo, 175 4200
Bepair of Spring Bawarics and
| Bagela |Bagsla other wilsr sources 1Mo, |LiS 4100
RBepair of Spring Boawaries and
E.EEIH. Kukanos oher waler solrces 1 MG, LIS 100
Repair of Spring Bawaries and
In Sawan other walsr sources 1Mo, LS 4200
’E‘ Bepeir of Spring Bawaries and
Brhanery Bhanern oiher waler sources Mo, [L4S 4201
Repair of Spring Bawaries and
Eihanera Kubshan other Wakce SOl 1Mo, LS 420K
Bepnir of Spring Bawarics amd
hnhunag Ralbouia ciher water spurces | [Mer. LIS 4204
Repair of Spring Bawaries and I
Mahunag Seri oilser Waley SOdroes Mo, LS A20M]
|HL1mi.f of Spring Bawaries and
Mahunag Shebamdal oiher wialer soarces Mo, [LIS 4204
|H=p|ir of Spring Bawaries and l
Muhunag Cifani olhier wiler scuress Lo LIS 4 20H]
Mepair of Spring Bawaries and
SapinM Ihanger other wiler soarces I M, |L.'E 42041
|Repair of Spring Bawaries and |
Sopnnd | Dharkandlo alher water sourees Ko, LIS 41
]{E]}H.Ir afl Epri.ng_ Bawanes and
Mehran B ebran alhes water sousees 1Mo, LIS 4200
Repair of Spring Bawaries and
Mehran Kakanu ather walsr sourcey 1Mo, |L/S AT00
Repair of Spring Bawasies and
| Hlagshad K otfver wiber sowrees 1|No, |L/& 4200
Bepair of Spring Bawaries and
Bapshad Shumgi other waler sources L 1 | 4200
Repair of Spring Bawarics and
fHagshad Bagshad cther water sources 1[Na, |LiS 4304
Repair of Spring, Bawaries and
Suhaj Mahoein ciher waler Sources 1Mo LS 4204
Hepair of Spring Bawaries and
Sahnj Sahaj niher wiles sorges |[No. [L/8 42040
Hepair of Spring Bawaries and
Sahay Kot albier waler sources ] 5 E A2
" [Repair of Spring Bawaries and
Saw idher Jamumis other waler sources I{No. JL/S 4200
Kepair of $pring Bawarics and
Saw idhar lranetn glher waler sources Mo, (IS 4700
Bepaar of Spring Buwaries and
Sawidhar Kanda sither waler soiTees I{Hn. IS 42010




Apmerare-y

Activity under Rural infrastructure Development

Mame of Amouni
Diivision | Panchayat Village Activity Cunntity | Unit | Rate Rs
1 2 3 4 3 f 7 ]
Peepair of Spring Bawaries and
Kandn TELod other waler smirbas 1Mo, L% 4°Hii
Bepair of Spriang Bawarics and
Babind: {Bah other waller pousces I|Ho, |48 4140
Repair of Spring Bawaries and
Ralindi Segali piher waler sources 1|Ma. |1 & 100
Repair af Spring Bowariea and
JHaliudi Balindi oller waler aoures 1Mo LIS 4200
Feepair of Spring Plawaries and
Bl nmiil M amail other water scaross 1]Ma, LS 4200
Rezpair of Spring Bawarles and
Melamaail Mandiah ofhar waler SoUrees i|Ma, IS5 4200
Repair of Spring Bowaries and
i mmeail Kani oilver water souwrces 1M, LS E )]
Repair of Spring Bawartcs and
Upper KARSO Ebanrn other walsr souriess IMe  [LE A200
|Pcpair of Spring Bawaries and
Upoer KARSC Nowa other waler scarces I[MNo. LS 4200
Repair of Spring Bawarios and
Upper KAR SO Fohar uther waler sources i[He. (LS 420}
Repair of Spring Bawarkes and
Lower KARSOYLalag oileer waler sources L L | % A200
Repair of $pring Dawaries and
Lower KARSCHSbopa ciher waler saurces Lo LS 4200
|Repair of Spring Bawaries and
harethal Kulthany ClliEr WALET SHITEEs [ e 4200
Bepair of Spring Baewaries and
Matchal Matehal other waler spurces I[Ho. (LS b
Repeir of Spring Bawarkes and
il:huﬂ Bancla viler waler sourees 1Mo, [LJS 4 (W
Hepalr of Spring Bawaries nnd
Churag [¥hawos ciher water saurces Mo LIS 4200
Repair of Spring Bawaries and
Churag Eaaradal cilher waler Sunoes 1o LS 4200
Repair of Spring Bewariss and
klhesl Eheel other waler sources I[Ho. L3 4204
Fepair of Spring Dawarres and
Kheel Jamarda veher waler sources 1Mo, L& 4200
Repair of Spring Bawaries and
bAahog Mavidhar cihier WaLEr Sournces Mo LS 4200
Repair of Spring Hawaries and
Mahag Bag ather Waler SHUTOES Ijido. /S 4200
Kepair of Spring Bawaries and
Mahog Haula DLIET WIEr SOLTCEs 1Ha, L5 4 200
Repair of Spring Bawarice and
Euther o ook oifcr Waler S0urces I|Mo.  [L5S 4100
{Repair of Spring Bawaries asd
L K ulher Syl b clher waler sourcés IfMe.  |[45 4204
Repair of Speing Bawaries and
Kuther lCchowks atler WalEr SOUTCEs 1Mo, LS 4200
Repair of Spring Bawaries and
Growal par Bapridhar pier waler sourees 1|Ma.  I/& -IIDIJI




Activity under Rursl infrastruetors Development

Annexnre-y

Mame of Amoual
Diivisiom Fanchayat 'l-’lllllt Activiky Quaptity | Unil | Rate R
] 2 k| 4 5 & 1 ]

Repair of Spring Bawaries and

Chowalpur Shanog other waler soarces 1o, |LAS o 20H
Bepair of Spring Bawarles aml

igwalpar Tuman cilicr Waler souress o, LA 4200
Bepair of Spring Bawaries and

Ciowad pur Thinrmi {ulker waler souTces I[N |L4S d200
Fepair of Spring Bawasics and

Bhanihal Hikki other Waier SOurces 1Mo, LS 4100
Repair of Spring Bawanes and

Hkanihal |Puni other woler sources 1Mo, IS 4 20H)
Repair of Spring Bawaries and

Bhanthal Rehali oher waler soupces LiMa,  |LiS 42(H
Repair of Spring Bawaries and

[Bakhrot Chindi oiher water sources Mo, LSS 4 20
Eepair of Spring Bawari2s and

Rakheot Mewt ciher waler soirces 1Mo, |L/S A
Repair of Spring Bawaries and

Bakheat Dalag ciher water sources 1Mo, LSS 4200

Repair of Spring Bownsies and J

Sorla Sarte ather water sources 1|Ha. L5 42400
il Toepair of Sprng Bawaries and

Sarta B adidhar atlser waler souries 1{Ho, (/& 420
R.epair of Spring Bawarics and

il"_mg.lu Gidan othier waler spurces L O 4204
Repair of Spring Bawaries and

Pangns Suim ciher waldr spurces I|Ho, |LUS A0
Bepair of Spring Bawaries and

Mangarh Seri other water sources I{No. LIS 4200
Repair of 5pring Bawaries and

Mangarh Bilumi ather waler soUfces 1{Ha. LIS 4200
Repair of Spring Bawaries and

Tharehd Thua other waler sources 1{No, LA 420}
Repair of Spring Bawaries and

Tharehd Dinghar other waler sparees IIM.:. LSS A 200
Bepair of Spring Rawariss and

Gittu Gakla oiher water sources Mo, LIS 400
Repair of Spring Buwaries and

{inftu Shavan cither WalEr Sokices 1Moo [LIE 4200
Repair of Spring Bawarics and

it Karpanu ather woier sources 1Ma, LSS 4340
Repair of Sprng Bawaries and

W pbrot Fhamshioul ather waler sources | {He. LSS 4200
Repair of Speing Bawarics and

Tk Eoarli rther water spurces ) L i 4300
Repair of Spring Dewarics and

Dabeoi Chlsani wlher walcr sowrces 1| ™an s 200
|Repair of Spring Bawarics and

Seri Serl other water sources 1Mo, |15 4200
Roepair of Spring Bawarics apad

Seri Jua olher wler sources 1Ho, (LSS 4 20k
Repair of Spring Bawaries and

Thakurthann  |Kamelr offser Wiler souncey I IHI:L. juﬁ 4200




Anmnexure-Y¥

Activity under Rural infrastructure Development

Name of Amsuni
Division | Fanchayat Village Activity Quantity [ Unit | Rote Hs
1 2 3 4 5 i T i
Repadr of Spring Bawarics and
Thakerthana  |Deelag other water sources I|No.  JL/S 4200
Pepair of Spring Bawariss and
Jatha Pathreyi olther walsr sousces Mo, |LiS 4200
!I?tq-.air of Spring Bawaries and
Juiha Hichhani cibier waker sources Mo, LS 4200
Repair of Spring Bewearies and
Felmthas Pendu oiber waler sources 1iNo. LS 410
Repair of Spring Beawaries and
Keladhar Kekxlhnr odber water sources 1Mo [LSS 4200
Bepair of Spring Dawaries and
Surahi Surahi other wates solrees 1Mo, |15 4200
Repair of Spring Bawaries and
Surahi [.wchhadhar ather waler sources [ T 4200
Repair of Spring Bavrarics and T
iﬂhl:m‘l.ri Karsai other water sounces I{Mo. LS 4200)
i Repair of Spring Bawaries and |
Chbattri Raidher other waler sources {MNo, (LS 4200
Foepair of Spring Bawarbes and
Barcugi Ciagan other waler sources I|No. LS 4200
Repair of Spring Bawaries and
Hareugi Mahorti olfier waler sparces L{dn, (L% 4200
Fepair of Spring Bawaries and
Fakradhor Khatiu other water sources 1o, (L5 4200
mﬁ ol Spring Rawsaries and
Kakradhar Laharishil WHLET KOUTCES i EE 4300
]. epair of Spring Bavanies ond
Kalashan Kalazhan [oibar waber Bounces 1Mo |1i% 43400
Repair of Spring Pawasics arl
|Kalashen Kaneri olber walsr sourses 1Mo, |Lis 42400
| Repadr of Spring Bawaries and
Kalashan Bhanal other waler solfees 1|Ha. |15 4340
Hepair of Spring Bawarfes amd
Pokhi Cradaran other waler sources iMa, s qzml
Repair of Spring Bawaries and
| Pk i Khaneog other water sources L{Mo. LS 4200
Repair of Spring Bawaries and
Sarahan Phirmoo sther waler snarces [{Ma, LS 4200
Repair of Spring Bawaries and
Sarnhan Chalaha her water spurces 1Mo (L5 1300
Fepair of Spring Rawaries and
Sarahan Chberi miker waler spurces Mo, (L5 4200
Reqnit of Spring Bawaries and
Tebhan Chebser her water spurces 1Mo L% 1300
Repair of Spaing Bawares and
Tebhan Paorln ber water sources 1|Ma.  [L45 $200
Repair of Spring Bawaries and
L Tebhan Nasalisn ather wiler sourees IMe  |Lég 4200
Repair of Spring Bawaries and
e Kehu alher waler saress iNa L% 4300
Rapair of Spring Bawortes and
Ihd=ni IPirsnn AR NSl i ram—. FEET PN T s S e




Annexure-y

Activity under Rural Infrastructure Development

Name of Amoont
Drivisian | Panchayat Village Activity Qunntity | Unit | Rate Hs
i Fi 3 4 . & 7 k|

Repair of Spring Bawaries and

Menj Flauti other waler sources IMe LS 4200
Repair of Spring Bawarise and

Khaneol Bagra | Sainjli other water sotirces 1|Ma.  |L/S 4100
Beepair of Spring Bawaries and

Khaneo! H Riran Foler wiler sources: L s | ﬂﬂl'.ll
‘ Repair of Spring Bawsrics and

Ehaneo Pagrs {Kuwrmna adbver waoles saurces Mo JL7S 4200)
Repair of Spring Bawarics asd

Farlog [Parlog I ather waler sources I|{Mo. [L5% 4100}
Repair of Spring Bawaries amd

Parlog Beludhank 11 other walsr sources 1{Ma, [LiS 4 hiky
mi of Spring Bawares and

Sartyols Manju WHLST SOUrCes 1|No. |L/S 4200/

Bepair of Speing Bawaries and i

Sartyola Chimontiy other water sources ine. s 4300
Repair of Spring Bywaries and

Bindla Talchan Gther waler sources [Me. L& 4200

Repait of Spring Bawaries asd ]

Hindin Talefan =1 other water soufces 1Mo LIS A200
Repair of Spring Bawaries and

Shakra Jedvi - I er waller soaICes 1|No.  |L/S A
Repair of Spring Bawaries and

Shakra Shakra - 1  waler sources ANe |uis 4200
Repair of Spring Bawaries and

Thalli Thali-If alher water solrees e LS 4200
Repair of Spring Bawaries and

Thalki Barod other water sources || Me, LS 4200
Repair of Spring Bawaries apd

Tattapani Tattspani other woler spurces 1 Ma. |18 F L)
Repair of Spring Bawaries and

Totiapani EKiria waler sources 1Mo, LS 42040
Repair of Spring Bowaries and

Eehna Jumiaoe water sMEregs 1|Ma LS 4200
Repait of Spring Bawarics and

Eezhnu | Faal ]y other water ssurces 1Mo |Ls5 4200
Repair of Spring Pawaries and

Mashog Ehadoom ather water spuirces 1Mo,  [L/S 42k
Hepair of Spring Bawaries and

Machog Muoshog cther walir sources I{Ma.  jLs A2
Ropair of Spring Bawaries and

Hizhlidhar Trebli ihor waler sources 1|We, L& 430
Repair of Spring Dawaries and

Bahlsdhar lh!ahwm ather waler sources 1Mo LS 4200
I Repair of Spring Bawasies and

Hahlidhar Mambli alligr waker soarces 1M LS -lzﬂl]l
Repair of Spring Bawaries and

. Chouridhar Maglog olfer water sources I[Ha.  [L05 A2
Reqair of Spring Bawaries and

Chourkdhar Maknen cllier waler sdlroey F[Mo, LS 4 2
Repair of Spring Hawaries and

Chouridhar ll'lhundu other wader sounoes {Ho, L/ 4200




Activity under Hursl Infrastruciure Development

Annexure-¥

MName of Amount
Division |  Pamchayat Villape Activity Dunntity | Unit | Rate Ets
] 2 ] 4 5 (/] 7 B

Repair of Spring Bawarics and

Mehandi Koot uther waler soarces [ [ [P 420K
Fepadr of Spring Bawnries and

bechandi Jong ather waler soiurees 1Ko, LS 42410
Bepair of Spring Bawares ans

Mehamdi Cinryalm ather waler suarces L LT 4200
Bepair of Spring Rawaries ane

| Pageln Fanda ather waler sounces e, L A2
Repair of Spring Bawaries and

| Hagela Saned aither witer sources ] o 4200
Repair of Spring Rnwaries and

| Bagela Chalabin ather waler soibrces 1Mo, LS 4205
Repair of Spring Bawanes and

Hhnnera Bagain ather waler snurces L 1 4200
Hoeparr of Epring Bowaories and

Bhanera Enn gither waler stirrces e, L% 4200
Repair of Spring Bowaries nnd

Makuiag Bukhar ather waler soumrees 1jHo, IS8 4209
Repair of Spring Bowarics ansd

'Huhunu.ﬂ Rapan ather water sources 1M LS 4200
Eepair of Spring Bawaries aned

Mahunag Bans aither wiler sourcey IiNo.  (I4S 42010
Repair of Spring Bowaries and

Mahurnag Jhungros aither water sources [jivo, LSS 4200
feepair of Spring Bawares and

Surn ol Tl sy ather warer solrees 1§ T 5.1 420
Kepair of Spring Bowares and

Sapnod Jingk aLher wabier SiErces e, LSS 420
Repair of Spring Bawanes ans

hzhran Fandi gther waker soarces || Mo !IL."'_-. 4200
Repair of Spring Bawaries add

b hran Jsumjar ather water soarces ke, LS A2
Repair of Spring Bawaries and ]

Hapshad Cindari ather water sources LiKo, |l45 4200
Repair of Spring Bawaries and

Bagshad Ehadenl uther waler soarces I{Ho,  |L/S 4204
Bepair of Spring Bawagies and

Blagsbhnid Thnkioo other waker soaraes [|No,  |lis $24{Ki
Beepair of Spring Bawaries aml

Sahaj Ciujarcdhar uther waler soances %o, L& 2
Fepair of Spring Bnwaries and

Sahaj Chanyana piher waler soaroes I Mo, LS 424K
Repair of Spring Bawarics and

Saha) Kopdyns b waker scarces | Mo, [L/S 4244
Repair of Spring Bawaries and

Swiidhar Ealangar obleer wakir sources I Wo,  [1JS 420
Repair of Spring Bawaries and

Swidhor Alias yiher waler sounces I Ko, LIS 4
Repair ol Spring Bawaries amd

Swidhar Ihad i ubhver naler sounces I{We, (1% 4248
Bepair ol Sprimg Bawarics and

K imida Hhaniss v hver walier soarces I MNa,  |1JS R




Activity under Reral infrasiructure Development

Annexure-¥

MName of Amoont
Division | Panchayat Village Adtivity Quantity | Unit | Rate [
] 2 3 4 i & 7 H
Repair of Spring Bawarics and
Balindi Kot other waler sources 1{Mo. |LF% 4200
Fepair of Spring Hawaries and
| Balindi Samlod iher waler soufees I[Ma,  [1/% 4200
Repair of Spring Bawarics snd
Blalindi Alsindi udher walkr sources f[WNo, (LS 4200
Bepair of Spring Hawaries and
b amail Bialobakal odher waler sources [ IO | 4260
R epair of Spring Hewaries and
M amazl Sursi ather waler sources LMo, |L4's L300
Rpair of Spring Hawories and
M amnil Bay Shalann ather waler sounoes 1Mo, [IL/8 4200
Repair of Spring Bawariés and
Upper Karsog  |Nayoea ather waier sources Mo, |45 4200
Reepair of Spring Hawuries and
Upper Karsog  [Bhadamu other water sources [ [ T | L 4200
Reepair of Spring Bawarics and
Upper Karseg  [Pathron ather water sources [ T £200
HRepair of Spring Bawaries and
Laovwer Barsog,  [Chalalrs ather WaEr sources 1 Ma,  |LIS 200
Regpair of Spring Bawaries and
Lowwer Karsag  |Fanjrmt ather Waler sources [ | E O | 2 420
Reepair of Spring Bawaries and
Maishal Shirgal ather waler souroes [ [ C | ¥ 4200
Repair of Spring Bawaries and I
Matehal Batheri cither waler sources | Mo 45 200
Repair of Spring Bawaries and I
Churag Kot other water sources L L | ¥ 4204
Repair of Spring Bawarkes and |
Churig Churag ather wiler sources |[No. I8 4200
Repair of Spring Bawarizs and
Churag Harash other water staroes [ LT 42040
Repair of Spring Bawaries and |
| Ehes| [T harminur other waler soarces 1[Ma L% 4204
Repair of Spring Bawaries and
Kheel Agoil other waber soairees 1Mo LA A2
Repuir of Spring Bawaries and
Mahop Shamehar other water sourees 1Mo, fLo% 304
[Repair of Spring Bawaries and
Mahag K har other waler souirces I M. LS 420}
|Reepoir of Spring Bwarics and
bahoy Hhanadsl ihor waler soarces L L DO (0 4200
|Repair of Spring Pawaries d
Kuther Thani Hala other walsr suurces LN L Lo 420y
Repair of Spring Bawaries and
Fouithies Fashog ULBET WALET SiHarces I{Mo. LS 4200
|Repair of Spring Fawaries and
- Kuther Lastla viber waler sMarces 1Mo, LSS S20db
Bepair of Spring Bawaries and
Ciowalpur Cporwalpuar vlber wiler sources 1[Wa, [l7% 420
Repair of Spring Bawaries and
Gl paur Shushan oiber waler sources HMa, lss 4700




Anmexore-¥

Activity under Rural infrastructurs Development

Mame af Amoarni
Division | Panchayat Village Activity Quantity | Unit | Rate s
1 i 3 4 ] 4 T £
Repair of Spring Bawaries and
Licewalpur Kaneog Odher water sources 1Mo, LS 4200
Repair of Spring Bawaries and
Cowalpur Maur odher waler sources I [Ha, 1I_..I':E'- A200)
Repair of Spring Bawaries and
Bhasthal Mehrn olher waler sources 1Mo, [LS 4200
Repeir of Spring Bawarics and
Bhanthal Lobarli other waler sources I|Ho, |15 4 2000
Repeir of Spring Bawonies ond
Phaathal g |ather water sources 1Mo, [L/S 47200
Repair of Spring Bawaries and
Bakhrod [Bajho ather waler sources 1|No. |L/S 4200|
Repeir of Spring Bawaries and
Blnkhrot Bakhras tulh:r e sounies 1|No.  |L/S 430y
IF.-:piir of Spring Bawaries and =
Sorts Begli aother water sources 1Mo, |LiS o 2(y
] Repair of Spring Bawarics and
Sorte Badar other waler sources 1Mo, [L/S 4200
Repair of Spring Bawaries and
|Pangna Magron ather water sources 1No. LIS 4200
Repeir of Spring Bawarics and
| Pangna Pam ather waler sources o, LS 420
! Repair of Spring Bawaries and
Mangnrh Bkl other wWiler souros 1Mo, [L05 4200
Repair of Spring Bawaries and
Mangarh Thmach aother waler sources 1Mo, [Ls 4200
Repair of Spring Bawanies and
Tharchd Mahini 1 other water sources 1|¥e, |15 4200
Repair of Spring Bawaries and
Tharehd [Hall ather waier sources I {Ma, [Li& A 200
Repair of Spring Bawnsies and
Craittis Chapland odlser waler soinces 1Na. LS A0
Repnir of Spring Bawasles and
|Gt Bethwa olher waler sources 1Mo, |15 4200
'_ Repair of Spring Bawanies and
{Drakrod Fimuo oilier waler sounoes iMoo, L% 4200
Regair of Spring Bawanes and
{Diabrod Cihaniara oiher waler sources 1Mo, |L/% 4200
Repakr of Spring Bawanies and
| Dabrot Chasnog oiher water sounoes 1{Mo, L/ 4200
Repair of Spring Pawasics and
Seri K haneri olfer wiler sources 1|Ho, LS 4300
Repair of Spring Bawaries and
i Manshams oibier wates sonifess 1|Ma, e 47200
Hepair of Spring Bawaries and
Thakaribass  |Thekashana alber waler sources 1Mo, !l_,.'::. 4200
Repair of Spring Bawarnies and
Thakarhoss  |Shamabar oilfier wates sonifoes 1Mo, (145 4200
Repair of Spring Bawarivs and I
Juiha tatha olher wier sources 1Mo, 15 4 201
Repair of Spring Bawarics und
Kebodhar Kwagls oiber wader sources I|Ha, (15 4200




Annerore-Y

Activity wnder Rural infrastructure Developmest

Mame of Amaani
Divigion Panchayat Village Activily Crmantity | Ulnit | Hate Hs
1 2 3 4 5 th 7 ®
Reepair of Spring Bawasies and
Fochodhia Cihaliach ather waler e 1Me LS 400
epair of 5pring Bawarnics and
Surahi Bahi Ilill-ihﬂ' WHIET SOUTCes 1jHe, |L/5 42400
Repair of Spring Bawaries and
Chhattri Choara DARET WALET SHIIEES LMo, LS 400
Regair of Spring Bawarbes and
Chhattrs Ly oiher waler sopuroes | L L 420
Hepair of Spring Bawaries and
Harsugl Harvogi ather waler sorees 1[No. |L¥& 4200
Fepair of Spring Bawaries and
Barcugi Ruhkmani Lather waler Sources 1Mo, LS 4200
Repair of Spring Bawaries and
{Kakrsdhar Kandi waltf sources 1Mo, L& 4200
|Repair of Spring Bawaries and
Kakradhar Kadradhor olher woker sources [ 1 4204
Repair of Spring Bawarics and
K akmdbar Kapas cither water smprces 1Mo LS 42040
Roepair of Spring Bawarics and
Kakradhar Thnsamdi jother water souTces 1 JHn 1.5 4 M0
Pakhl Eandal cestruction of fool bridge 1™ TH000 7500}
Karsog Bepair to F/B Khanora Cemstmaction of (et bridge | Mo T A000) TS0
Pokhl Drhurmoss Comstroetion of foct bridpe 1Mo |LS 1 (el
M amail Repair to Foct Bridge Mama{Constroetion of foot bridge 1[No. | SO0M S0000
Gt Seri Mangarh Caonstruciion of fool hebdpe I|Ho SO0MY SO
Karwog Mayara Chhodeu Comstruction of Foot bridpe 1|{Hao LS | £
Kariog Tatal THEGAB
{1 heog A Village Paths
Enthog Il_.:ELI.EhB.rl Repair of vilage path jlkm |L/5 000K
Shateyam Lambidhar Dak Bunglow km LS 10
Shateyai Tikkar X[EKm [L7S 1 (MO
Shnteyam Hithu IEm LS 1 (eRCHON
Hharra Kunadli' Karyal IEm LIS 1 G000
B Village Fonds! Tank'Other water sources
Shaievam Khali Baun Const of village tank 1M LS LOD000
Bharan; Gawas Kuphta Const of village Pond 2iNo LIS AOC0
Hharars Funclli Comst of village tank o D | Qe
| Ehaleyum Bithu Censt of village tank i [Ma LS 1 (R
| Sollconservation works
Bharars Pharvana MNala Sail works 2[Km {Ls5 {000
Theag Tatal 19300
A- Village Paths
[Fuhet p— Pandar Mathyog vy Const. of illage Path IR[Km [i/5 RES)
Pradan Barts - Kheel ~da- Blkm LS AR
Beamdli llla.n.-l.il.: Kol =dio= 5Km LS 45500
[Kinder Dhalsth wchir= 4lKm LS 44400
x Jhungi Chadeg, - Shandra - 4|Km (I8 Ad400)
Jhung - Shandra i AlKkm  [L% 24400)
Hhungi - Bamog siliim GlKm (LS il
atwun Dol - Giehgroo <= alkm LS5 SrieHl
Hohal - Fanjolis -t slkm  J1es 400




Activity under Kural infrastructure Development

Annexure-¥

MName off A mauni
Division |  Fanchayai Yillape Activity Chaantity | Unit | Rate Rs
1 2 3 4 5 & 7 E
Panijolth - Suin -di= 4Em LS 35000
Balag - Kathla = GlKkm |18 SO4000
Preni - Galu -dn- SIEm |0 AIHI00
Jarar - Galn -tfi= 4|Km |8 S0
Cichroo- Jindri Dhar eifii= GlKm L% SO
Jipdri- Prali i~ SEm |IL= 40100
B Village Ponds! Tank/Other water sources
Cihar 1. Cialamdi ¥ular i1 Censt, of Village Fond 1[Na L% RO
Tadan 2. Mundli <ln- 1|{Mn L5 LAl
Bandli 3. Dulala Kufar =l 1Ha [LJS AAE )
Jaru) 4_Kandidhar i 1Mo [uis BEOI}
Jhungi 5. Knthobai e 1{Ma |LJ8 ee i)
Bandli &, Devidhar e 1Mo L5 FA=Tin T
Presi 7. Saleni - 1Mo |l el
Heatwara &. Dl Dhar - 1Mo LS 20000
8. Sanihan == I|Ma |TiS HO
10, Batwarn - LB 2 Lis At
11. Batwarn 1 ~di- iHo  |Li8 A0B00
pl} Comst. of Waier
Hatwara 1. Direg Tank W .H.E, 1Mo LS SO0
2. Reoch -dio- 1Mo L5 TR
3, labal R I Mo Li5 T30
1. Bodwoss -do- LMo L45 TH0
Saqa Plueni &£ Reundi iv} Repmr of Bouries Tio  JLiS 4734
Cilassi, dbarli. Shendrn,
Tycm, Tikri, Pandar, Mathar,
Barid Tehia, == BiMo L% BRI
Shandra-Ml, Shandr-11,
Chodaop, Khobla, Jedu,
Fhangi Dharmehar. =il Mo 5 AT451
Kinder, Rakel, Bandli,
Dandki Willages. i b o | 1281 1%
Jarnl Foral, Ropa, Janol - JMNo LS 00y
Dhuti Mala, Upper Mihri,
Mibr Cibarla, Chirl. =go= i [ me L5 A0}
Badan Kool Ghnr, Berelli i IMo (LS BN
Slearcha, Basthal, Badu,
Enidiy Salanl, Charkri = SMe LS SO0
Fresi, Bansoila, Bajarthi,
Prosi archi par, [ Sl s L A0
IKathlz, Fafna, Tikker,
Halag Balag, Khoun do- shhe s SO000
¥} Consl of Foot Bridee
Jhungi Shendrn Waal Faod Rridpe ¥ S | F 111440
{rarol Ahal =ifin- 1 o | 118490
Mandli Shari Khad - Mo |Lis 111490
Jaral Rapa Khad - UNe s 111490
i Nihri Kamrot Nala b | T 55610
Dhanhera Badu Khad - Mo [0S 250010
{Batwarm Suin =it Mo LS AHEKIN
C Canst, of Sall & Water Conservation Stracture =]
|ihacot 1. WHS BrokriNala ___[Snil works N Jis uan)




Actlvity under Rural infrestructure Development

Annezure-Y

Mame of Amouni
Division | Faschayat Village Activity Quantity | Unit | Rate | Rs
] 2 3 4 5 f 7 b

|Badas 2. Kod Nala =i i{Mo [L/S o0

Mihn 3. Dulah Nala == o LS 42000

Jhanps 4. Barmog Mala =lig- I[N [LS Y204l

Biamdli §. Kuiaroo Nala -lia- LMo (1S i 2 e}

Thungi 6. Jhungi Nala - | 1 ET 78570
Riererenthening  of iy

¥hanvars path =dn- Y [0 120870

Suga Siererenthening of Bari path [-fo- 1| Kms | 0RRE]
Path in Bhalan Village | #|Kms 20000
[Deviopment of Neri-Badhu
FRoad. 4LKrn= R0
Development of Kanda -

Fhungi Chanad Head =ty= I [ Kmye 126430

Dhanyara i. D¥harat vii} RepainiConsel.of Kuhal || B S0}
ii. Badu L5 Kms T
il Badnu || Ems SO0

Soja iv, Marcd - 1|Ems 34T}

B v. bahls 1|Kms 11700

|Batwar Vi Reoch =y 2 Kma ETI46)
vii, Kandhi 2 Kms ET146
will. Suin MKmsx 87144
Suket | Fatal 5303500




i

L i

Talnfrens @ PEAYAVA LA
MEEVY DELII g

FEsTY

Talsohana ¢ &30 2827
iy

Talax : W-SEREE DOE Ief Hie
FAX : 4380678 R0 e
"FlTT.H' .m- T s it '.‘l.'
2T gu ey Hwer H
- SOVERMMENT OF HWOLa
MINISTRY OF EMNVIROMNMENT o FHIRESTS
ey

TANTE WarT, WY, =y
F.ﬂ.H‘r‘Ah:lﬂ.i.h EHAVAM, C.G 0, COMEL e
WIS T, A€ Fewdt-110003

LOOHE ROAS, NEVY DELHI-i 10003

T

MNo BATO-HCT-Env A

May 15, 2002 z

Shri M H. Rao ' ; <

- Dy, Gen. Manager(Env.Engg) 3

NTPC s

Engineering Office Complex *‘-?ﬁ.ﬂ*-

Piot Mo, A-Eﬁ, Sector-24 A

Post Box No. 13 gt

NOIDA-201301. i,

_.E'.ébj:-:r.::ul':ul dam Hydroelectric Project — Dumping of excavated material n;ga.n;[iug,' L“:#":
Sar,

o g
-

. This has reference to your letter No. CCEACS S0LR200ZGEN/ 12D dated ob May, “’E*
4002 on the subject. It is noted that the area identified for disposal of excavated material
couning out from diversion tunnel, is located at.an clevatiomof 530 m which fe § mit above

. than maximum flood level of 521 m. Tt is alen noted that after the construction of dam is ;
campleted the muck disposal sites will form 2 part of the dead storage of the reservor and .
will not flow into the Aver, Temporary dumping arca for cmergency dumping, identified
between road and river, will be provided with a masonry wall, if required _ to prevent :.‘
matenial poing into the river. - 3 : L e

[n wieaw of the above we have no nhjection for the preposed dumping sites mbjc;;:' o ’!1'"
thee combition that - : %

¥ Dumping sites of excava filling up 'l:"
i

ted matesinls should be rehailitated by levelling,
afburrow pits, Inidscaping and

properly afforested with suigable plantation.

1
-
s
-
-



b i

W)

- 7 T T R

Hy R e

T
T : iy . :
w. PR LT .-'.- . N Ay = !

A retaining wall should be provided et all the proposed emegency du
¥ which are located in between road and river to prevent matenial gong inta the river,

dumping sites
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