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2. PROJECT DESCRIFTION

The Malana river is a tributary of Parbati river, which in tum flows into river Beas below

Bhuntar. The Malana-11 hydroelectric scheme envisages, the diversion of inflows of Malana

Mallah near village Weichin. It iz proposed to construct 2 45 m high concrete dam across

river Malana and divert the water through a 5.13 km long power tunnel on left bank. The

power house is proposed to be underground located just upstream of the barrage site of
existing Malana-1 HEP. The discharge from Power house will be discharged back into

Malana nallah, just upstream of barrage of Malana-1 hydroelectric project by a 0.415 km long

Tail Race Tunnel (TRT). The Malana-TI hydroelectric project is proposed to generate (2x50)

100 MW of power, with an energy generation of 428 mu at 90% dependable year. The

general layout of project map is at Figure 2

The salient features of project are briefly described as below:

. A concrete gravity dam about 45 m high above river bed across Malana Mallah about
3 km up stream of Malana Village with 2 Nos. of breast wall type spillway bays of
size 4 m x 5 m to spill down design flood of the order of 650 cumces.

. The FRL and minimum draw down level have been proposed at EL+ 2543m and EL
+ 2528m respectively, to obtain a live storage of about 2 875 lakh cubic meter to meet
diurnal peaking requirement during lean season.

. An Intake provided in the non-over flow section of the dam for 3.0 m diameter pipe
and about 100m long from intake to Desilting Basin. The 3.0 m dia pipe takes off at
EL + 25230 m at intake and it bifurcates indo two 2.2 m dia pipes to feed the two
troughs of Desilting Basin

. A surface desilting tank comprising 2 troughs of size 3.0 m x 6.0 m and x 130 m long,

designed to exclude silt particles down 1o 0.2 mm size.

. AT
gt "Ru
i Delh T'-:'-:
' Mew Delhi o
=
f




A ad g prvos roadeet of soe 1 o ox ETY D obapal asall B0 Do) e e g
Do, Futier: b Tomoed Femad

A w7 m Deabepod, + 48Tk koag Soad niax fure o bl Bk of Wil
P hétinml o e 210 owmers ch vy i ety of 2T o Vilscay
Teers ikt daddi iw poopmnl by e of Homl Baor Tamal
(HETL

AR crbmgrop § wcky el 30w g rape sl b and o HRT. At 1w

il i of Torgr Shaily s poprend 1 el e casreoon o mEps da f
el v

A bsrorfier e e s o R B 00 R s i i e Al
prmmmea ginl Feegleg 8 benally o B cmapiemy derss ol e fme
mmmieaure of prmece £ popecs

Aorwrals i b e 2 A e by 8 B e b aag
paveey hedn @ & cebksane aTd OF e O wfin will e prreraled 0 wop

wll prvead e Bl 18 i d i el i il i’y o sl D e R
P M ﬂii#ﬂlhpﬂu—i-ﬂiﬂﬂl&uhi-l-ﬁ.—{-ﬂ-d’u-
il ek T ew kng k dp ' ol pud I 1 e 3 el il W)

e pe bas

A el pirey teomer 2 e 2N el 5 G g e 31 bagh i
laf) Bk ¥ o sdoding. Holloh boames 1 B of soviicdd ann Prfios wboc] drsem
e i, w8 P e prcade bkl e B Gy ol T B

Tt waediorney w8 nba by hesind i g e cosern. Ty arslingrosrd Pewe
e 1 s ppomerin b oy w A w8 o nbow 00 1 fiong: e merc nemacl Tha




construction adit at the top of Power House Cavern will serve as a Ventilation

Tunnel.

. A 5 m x 5 m D-shaped, Tail Race Tunnel (TRT) + 415 m long discharges the water

back into Malana Nallah immediately upstream of diversion weir of Malana-I
hydroelectric project. The Tail Race Tunnel will also serve as Cable Tunnel,
3. NEED FOR CATCHMENT AREA TREATMENT
It is a well-established fact that reservoirs formed by weirs on rivers are subjected to
sedimentation. The process of sedimentation embodies the sequential processes of crosion.
entrainment, transportation, deposition and compaction of sediment. The study of erosion and
sediment yield from catchments is of utmost importance &5 the deposition of sediment in
reservoir reduces its capacity, and thus affecting the water availability for the designated use.
The eroded sediment from catchment when deposited on streambeds and banks causes
braiding of river reach. The removal of top fertile soil from catchment adversely affects the
agricultural production. Thus, a well-designed Catchment Area Treatment (CAT) Plan is
essential to ameliorate the above-mentioned adverse process of soil erosion.
Soil erosion may be defined as the detachment and transportation of soil. Water is the major
agent responsible for this erosion. In many locations, winds, glaciers, etc. also cause soil
erosion, In the catchment area of a hilly area like that being considered for the proposed
project, water erosion is a common phenomenon and the same has been studied as a part of

the Catchment Area Treatment (CAT) Plan. Soil erosion leads 1o

lass in production potential
reduction in infiltration rates
reduction in waler-holding capacity

loss of nutrients




» ingrease in tillage operation costs

* reduced transport and storage capacity and

* reduction in water availability

The Catchment Area Treatment {CAT) plan pertains to preparation of a management plan for
the treatment of erosion prone areas in the catchment area of a water resources project. It has
been observed from past experience that the life span of a reservoir is greatly reduced due to
erosion in its catchment area. The cost of dredging and disposal of the sediment increases,
whereas the storage cepacity of the reservoir decreases. Thus, adequate preventive measures
are necded for the treatment of catchment area so that the area is stabilized against future
erosion,

As a part of the EIA study for the proposed Malana [l hydro-electric project, a Catchment
Area Treatment (CAT) plan for the catchment area has been prepared for arcas with high soil
ETOSION rates.

4, APPROACH FOR THE STUDY

The catchment area treatment involves

- Understanding of the erosion characteristics of the terrain and,

. Suggesting remedial measures 1o reduce the erosion rate.

In the present study "Silt Yield Index® (SYT), method has been used. In this method, the
terrain 15 subdivided inte various watersheds and the emdahility is determined on relative
basis. 3Y1 provides a comparative erodability criteria of caichment {low, moderate, high,
eic.) and do not provide the absolute silt vield. 8Y1 method 15 widely used mamnly because of
the fact that it is easy to use and has lesser data requirement. Maoreover, it can be applied to

larger areas like sub-watersheds, ete,




The total catchment area of Malana Nallah intercepted by the weir is approximately 15 800

ha.

A detailed database on natural resources, terrain conditions, soil type of the catchment area,

socio-economic status, efc. is & pre-requisite to prepare treatment plan keeping in view the

concept of sustainable development. Various thematic maps have been used in preparation of
the CAT plan. Due to the spatial varisbility of site parameters such as soils, topography, land

use and rainfall, not all areas contribute equaliy to the erosion problem. Several techniques

like manual overlay of spatially index-mapped data have been used 10 estimate soil erosion in
complex landscapes.

Geographic Information System (GIS) is a computerized resource data base system, which 15
referenced to some geographic coordinate system In the present study, real coordinate
system has been used. The GIS is a tool to store, analyze and display various spatial data, In
addition, GIS because of its special hardware and software charactenstics, has a capacity to
perform numerous functions and operations on the various spatial data layers residing in the
database. GIS provides the capability 1o analyze large amounts of data in relation 1o a set of
established criteria. 4

In order to ensure that latest and accurate data is used for the analysis, satellite data has been
used for deriving landuse data and ground truth studies too have been conducted.

The varicus steps involved in the study are as follows:

. Definition of the problem

- Data acquisition and preparation
. Data analysis

. Qutput presentation

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




4.1 Definition of the Problem
The requirement of the study was first defined and the outputs expected were noted. The
various data layers of the catchment area used for the study are as followe:

. Slope Map

. Soil Map

. Land use Classification Map

. Current Management Practices
. Catchment Area Map.

4.2 Data Acquisition and Preparation

The data available from various sources was collected. The ground maps, contour
information, etc. were scanned, digitized and registered as per the requirement. Data was
prepared depending on the level of accuracy required and any corrections required were
made. All the layers were geo-referenced and brought to a common scale (real coordinates),
s0 that overlay could be performed A computer programme was used to estimate the et
logs. The formats of outputs from each layer were firmed up to match the formats of inputs in
the program. The grid size to be used was also decided to match the level of ACCUTACY
required, the data a\railab'tli;-;.r and the software and time limitations. The format of output was
finalized Ground truthing and data collection was also included in the procedure,

4.3 Data Analysis

The input data was analysed for each layer as detailed later. Land use classification was done
using Remote Sensing techniques Digitired contours From toposheets were used for
preparation of Digital Elevation Model (DEM) of the catchment area and to prepare a slope
map. Various layers thus prepared were used for Modeling. Software was prepared to

calculate the soil loss using input from all the layers.




4.4  OutputPrescntation

The result of the Modeling was interpreted in pictorial form to identify the areas with high
soil erosion rates. This output and the other primary and secondary data collected as a part of
the field studia? was used to prepare a Catchment Area Treatment (CAT) Plan for the

catchment area of the Malina-11 hydro-eleciric project.

i METHODOLOGY USED FOR THE STUDY

3.1  Data Acguisition

For the present study [RS 1C-LISS I digital satellite data was used for interpretation &

classification. LISS data is multi-spectral data with 4 bands. The spatial resolution of bands

1, 2and 3 is 23.5 m and that of band 4 (1.55 1 10 1.70 1 bandwidth) is 70 m. Multi-spectral

data is necessary for interpreting the land use classes on the ground. Various land use classes

on the ground can be identified using varying reflections in different wavelengths and can be

interpreted based on their reflectance in different bands. It is also possible to add, subtract

multiply and divide the pixel brightness from two bands of image data to form a new image.
These are used to highlight regions of change between two images of the same area.

For the purpose of ordering the satellitz data, the extremes of the directly draining 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 Le. the

information is in form of pixels.




Referencing & Geocoding

) Selection of Ground Control Points

Expressing image pixel addresses in terms of a map coordinate base is often refermed 1o as

geocoding. As various thematic layers were 10 be overlaid for this project, all the layers were

georeferenced to real world coordinates.

An assumption to be made in this procedure is that 3 map of the region comresponding to the

image is available, that is in the real world coordinates (expressed in the form of latitudes and

longinudes, oriented vertically in a north-south direction and 1o a geometric scale). The
1:30,000 scale toposheets of the directly draining catchment area were used for the PUrPO&E
of peoreferencing. The two maps (satellite images and the reference map) Were in two
different Cartesian coordinate systems and were correlsted using a pair of mapping functions.

As these functions arc known for standard georeferencing procedures (polynomials of first,
second, third or higher degree), point on the image was located, using its known position on
the map. Unknown coefficients were estimated by identifying sets of features on the map
(toposheet) that can also be identified on the image. These features called ground control
points (GCPs) are well defined and spatially small and could be road intersections, bends i
rivers, bridges, existing weirs, etc. A large number of GCPs were selected for reasonably
accurate georeferencing/geccoding,

i) Resampling

The next step was to find points in the image corresponding to cach location in the pixel grid
previously defined over the map. The spacing of the grid was chosen according to the pixel
size required in the corrected image and need not be the same as that in the original image.

The pixels were transferred to the appropriate locations on the destination grid (toposheet) 10




build up the rectified image. This process is known as Resampling, A map projection system
(real world) was also defined while resampling.

i)  Interpolation

Grid centres from the map registered to pixel grid will not usually project to exact pixel
centre locations in the image, therefore a technique was used for deciding what pixel
brightness value should be chosen for placement on the new grid.

MNearest neighbour resampling technique was used for landuse application, since the image is
to be classified later. This technique simply chooses the actual pixel that has its centre nearest
to the point located in the image. The pixel is then transferred to the corresponding grid

location on the toposheet. The original brghiness value of the pixel is thus maintained.

Unsupervised classification

Prior to ground truthing, the satellite data was classified using unsupervised classification
technigque. This technique assigns the pixels in an image to various spectral classes without
the user having prior knowledee of the existence or names of those classes. This technique is
used to determine the number and location of the 5p=ﬂl.;'n| clasges into which the data falls
and to determine the spectral class of each pixel These spectral classes were identified using

visual observations during field survey,

Supervised classification
Supervised classification 15 an essential analytical tool for the extraction of guantitative
information from remotely sensed image data. It i1s assumed in supervised classification that

each spectral class can be described by a probability distribution in multi-spectral space. This




15 4 multi-variable distribution with as many variables as dimensions of the space. Such a
distribution describes the chance of finding a pixel belonging to that class al any given
location in multi-spectral space. Gaussian or Normal distribution is generally used for
analysis.

As the multi-dimensional normal distribution is specified completely by its mean vector and
its covariance matrix, if these are known, then it is possible to compute the set of
probabilities that describe the relative likelihood of a patern at a panicular lfocation
belonging to each of those classes. It can be considered as belonging to the class, which
indicates the highest probability. This method referred to as maximum  likelibood
classification, is the most common supervised classification method used with remote
sensing image data and the same was used in the present study.

The essential practical steps followed for supervised classification were!

I, Idemtification of landuse classes into which the image is to be classified. For the present

study, cight broad classes were used.

L

Preparation of training data, i e. selection of represantative or prolotype pixels from each
set of classes. This data was eollected from site visits or ground truthing and maps,
toposheets, photographs, etc

3, Use of traming data to define the parameters of the particular class, called its signature,

4, Using the training classifier, every pixel in the imape was classified az one of the desired
landuse classification type, The whole image srea of interest in the image i.e. directly
draining catchment was classified in eight landuse classes. The area under each landuse
class was computed.

5 Map compositions were then produced.




Training (Ground Truthing) site selection and statistics extraction

Tramning sites within the image that are representative of the land-cover classes of interest

were selected after classification. The training data should be of value, if the environment

from which they were obtained is relatively homogenous. During the preliminary stages of a

project, all significant environmental factors that contnbute 1o confusion in classification of
similar appearing ground data should be identified. There could be differences in water depth

and clarity, crop species, unusual soil moisture conditions, etc. Such environmental

conditions should be carcfully annotated on the imagery and the selection of training sites
made using geographic stratification of these data.

Once signature extension factors have been considered, representative training sites for each
class were selected and the spectral statistics for each pixel found within each training site
were estimated. Each site is usually composed of many pixels. The general ruie is that if
training data are being extracted from n bands then >10 n pixels of training data are collected
for each class. Thiz is sufficient fo compule the variance-covariance matnices required by
some classification algorithm especially maximum likelihood that is mostly used for landuse

classification.

Reclassification

After the supervised classification procedure, a landuse map was prepared which the team at
field verified, and any errors or omissions were identified. A reclassification of the landuse
categories implementing the details and corrections, if any, was done. The reclassification
output was used for the preparation of the final landuse classification map. This map after

due verification was then composed and printed, as desired.




Output

The landuse classification map of the directly draining catchment area was prepared and
impaortant locations were marked on it. For modeling purpose, this map was geo-referenced
to real coordinates and converted 1o a vector layer and each landuse class was converted to a
polygon in different layers with its land use class information attached to it. The classified
land use map of the catchment area using satellite data is shown as Figure-3. The landuse
pattern of the catchment area is summarized in Table-1,

TABLE-1

Landuse pattern of the catchment area

8. No. Category Area (ha)
(1, Water bodies 264 BS

1 Mixed vegetation 146.1

: 7 Diense vegetation 1476.23

| Scrubs 239453

5. Grasslands ' 51017

6. Seitlements 667,92

7. Barren / Snow T332.53

8 Rocky outcrop | 2807.59

5.2 Slope map preparation

Slope: A measure of change in the value of altitudes over distance, which can be expressed
in degrees or as a percent. The first step in generation of slope map is to create surface using
the elevation values stored in the form of contours ar points

Surface: It is a representation of geographic information as a set of continuous data in which
the map features are not spatially discrete, ie., between any two locations, there are no clear

or well defined breaks between possible values of the map feature. Medels, built from




regularly or irregularly spaced sample points on the surface can represent surfaces, A surface
can be approximated by combining imegularly spaced points, lines and polygons, each
having high information content. On the earth’s surface, these point and feature correspond
to peaks, pits, passes, points of change in slope, ridges, stream channels and shorelines as
features that define the frame of a surface. Thus, the TIN (Triangulated Irregular Network)
concept was devised as an alternative means for representing surfaces effectively. Irregularly
spaced data is not limited to point data structures.

TIN: It is a representation of a surface derived from irregularly spaced sample points and
breakline features. Each sample point has %, y coordinate and surface or z value, These points
are connected by edges to form a set of non-overlapping triangles that can be used to model
the surface.

After converting the line and polygon vertical to points with x, v, z values, the features sre
developed into a series of connected triangles or facets. The nodes correspond to the
imegularly spaced locations on the surface. Since the sample points can be located at

optimum locations, it 15 possible for the TIN package to accurately represent a surface with

less points than other data models.

Building TIN Surface Models

Tin surface models can be built from a number of data sources like spot elevations, contours,
photogramatrically-collected data, etc. Slope map of the catchment area was prepared using
the elevation information for the area from contour heights, Toposheets of the scale 1:50,000
were collected for the entire catchment area. These toposheets were then manually pasted
together to form a seamless mosaic of the area and the directly drained catchment boundary

tor the proposed Malana-11 hydro-electric project was marked on them,




After marking the catchment area, all the contours on the toposheet were digitised (100 m

interval). The output of the digitisation procedure was the contours as well as points contours

in form of x, y & z points. (x, y location and their elevation). All this information was in real

waorld coordinates (latitude, longitude and height in meters above sea level).

A Digital Terrain Model (DTM) of the area was then prepared, which was used to derive =

slope map. The slope was divided in classes of slope percentages. The slope map of the

directly draining catchment is shown in Figure-4.

6. ESTIMATION OF SOIL LOSS USING Silt Yield Index (SYI) METHOD

The Silt Yield Index Model (5YT), considering sedimentation as product of erosivity,

erodibility and arial extent was conceptualized in the All India Soil and Land Use Survey

(AISLUS) as ecarly as 1969 and has been in operational use since then to meet the
requirements of prioritization of smaller hydrologic units within river valley project
catchment areas.

The erosivity determinants are the climatic factors and soil and land attributes that have
dircct or reciprocal bearing on the unit of the detached soil material. The relationship can be
expressed as;

S0il erosivity = T (Climate, physiography, slope, soil parameters, land usefland cover, soil
managemeant }

Silt Yield Index

The Silt Yield Index (5Y1)is defined as the Yield per unit area and SY1 value for hydrologic
unit is obtained by taking the weightage arithmetic mean over the entire area of the

hydrologic umnit by using suttable empirical equation.




Prioritization of Watersheds/Subwatersheds:

The prioritization of smaller hydrologic units within the vast catchments are based on the Silt

Yield Indices (SYT) of the smaller units. The boundary values or range of SY1 values for

different priority categories are arrived at by studying the frequency distribution of SY7

values and locating the suitable breaking points. The watersheds/sub watersheds are

subsequently rated into various categories corresponding to their respective SYT values,

The application of SYI model for prioritization of subwatersheds in the catchment areas

involves the evaluation off

a) Climatic factors comprising total precipitation, its frequency and intensity,

b) CGeomorphic factors comprising land forms, physiography, slope and drainage
characteristics,

c) Surface cover factors governing the flow hydraulics and

d) Management factors.

The data on climatic factors can be obtained for different locations in the catchment area

from the meteorological stations whereas the field investigations are required for estimating

the other attributes.

The various steps involved in the application of model are:

- Preparation of a framework of sub-watersheds through systematic delineation

- Rapid reconnaissance surveys on 1:30,000 scale leading to the generation of a map
indicating erosion-intensity mapping units.

- Assignment of weightage values to various mapping units based on relative silt-yield
potential

- Computing Silt Yield Index for individual watersheds/subwatersheds,




- Grading of watersheds/subwatersheds into very high, high medium, low and very low
prionty categonies.
The area of each of the mapping units is computed and silt yield indices of individual

subwater sheds are calculated using the following equations:

a. Silt Yield Index
SYI =T (AixWi)x100: where i=1ltoen
Aw
where
Al = Area of ith unit (EIMLU)
Wi =  Weightage value of ith mapping unit
n = MNo. of mapping wnits
Aw = Total area of sub-watershed
The SY1 values for classification of various categories of erosion intensity rates are given in
Han TABLE-2

Criteria for erosion intensity rate

Priority Category SYI Values
1. Very High > 1300

2. High 1200-1299

3. Medium | 100-11599

4. Low 1000-1099

5. Very low < 1000




7. WATERSHED MANAGEMENT — AVAILABLE TECHNIQUES
Watershed management g the optimal use of soil and water resources within a given
geographical area s0 as to enable sustainable production. [t implies changes in land use,
vegetative cover, and other structural and non-structural action that are taken in a watershed
1o achieve specific watershed management objectives. The overall objectives of watershed
management programme are to:

- increase infiltration into soil;

- control excessive runoff

- manage & utilize runoff for useful purpose.

The watershed management measures have been classified under the following categories:
L Biclogical measures
II. Engineering measures

Biological Measures

The various measures covered in this category are;

»  Afforestation

*  Pasture Development

v Vegetated waterways

Engineering measures

The various erosion control measures in this category are :
= Gully plugging

' Contour cultivation

*  Contour bunding
*  Graded bunding
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The species recommended for afforestation are given in Table-3,
TARBRLE-3

Recommended tree species for afforestation

Botanical name Lacal Name

Alrrus nitida Kosh
Celtis australis Khink
Pinus wallichiana Kail
Populus ciliata Fuls
Codar

Daks

Medicinal Herbs

8. CATCHMENT AREA TREATMENT MEASURES
The area under various erosion intensity rates is given in Table-4 (Refer Figure-5).
TABLE-4

Erosion intensity rates of catchment area

| Intensity E Area (ha)
Very high 1 :
Snow bound IR55.3
Unculturable areas : 602,10
Culturable Areas 32541
High
Snow bound 3400.00
Uneculturable areas | 595 25
Culturable Areas 144510
Medium
| Snow bound 2277.23
Unculturable areas ] 3019.24
Culturable Areas | 048 67
Low -
Yery low 231.7
Total 15800.00




The objective of the SY1 method is to prioritize sub-watershed in a catchment area for
treatment, The area under high erosion categories have to be treated first, followed by areas

under medium erosion category. The major landuse categories in the catchment ares and the

suggested treatment measures are listed in Table- 5
TABLES

Suggested treatment measures for various land use categories

S. No. | Landuse category Treatment H
| Settlement/unculturable Mo treatment
areas

2 Mixed vegetation Rehabilitation of Degraded forest or
densification of low density forest .

3 Fastures Pasture
1} Grass Sowing and Planting,
1) Mauring

ii1) Moisture retention intervention
i) Soil Moisture conservation

4 Diense vegetation Mo treatment
5 Water Streams Check Dam
Check Walls
Gully Plugging 1
6 Scrubs Pasture development/afforestation
7. | Blank Lands Afforestation
8. Agricultural Pvt. Land Land Development, Horticulture.

Total Catchment Area of the project ie. the catchment above diversion is 15800ha, out of
which 7532 53ha is snow bound area and 5216.5%ha is unculiurable areas ie. rocky outcrop,
dense vegetation, settlements and water badies, This has left the culturable areas limited to
<B19.18 ha. As per our site visits with Forest Department most of the culturable areas are not
accessible because of steep hills in between and remoteness which would make any treatment

untenable. After exhaustive site visits it was found that only an area of 595 ha out of the

cultarable areas can be treated in the following manner:

%
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s Afforestation

= Rehabilitation of Degraded Forest

+ Pasture Development

In addition to the sbove, the following measures are proposed which would improve soil

conservation of the catchment area:
e Check Dams
*  Check Walls
The following infrastructure for the Forest Department has also been proposed:
» Construction of Forest Rest House near Malana Village
= Construction of Forest Guard hut near Dam Site
+ Forest Rest houses furnishing
«  Supply of photo copy machine, computers
* Telephone EPABX
In addition to the above, some social infrastructure development measures for the only
village in the catchment area i.e. Malana village are also proposed. In summary it could be

concluded that all the possible measures to improve the characteristics of Malana catchment
above the diversion site of Malana-11 HEP are being attended to. It 15 also pertingnt to

mention that Part of the Malanz catchment is already being treated under CAT plan of

Malana - | HEP of MPCL.

The cost details of various treatment measures of CAT plan are outlined in Table -6. The

Forest Department, State Government of Himachal Pradesh, may implement the CAT plan




The expenditure for the same is to be bome by the project proponents, i.e. Everest Power

Privare Limited.

The various caichment area treatment measures are shown in Figure 6.

B.1 Afforestation:
8. No. Name of the Forest Area Area in (Ha)
L. 2/31 Tangrol DPF
a) Thalbelit area. 30,00
b) Harsingahr arca 30,00
c) Saraphat area 20,00
d) Muni arca 15,00
2. Nagar-1il UPF 20.00
Total | 115.00Ha
B.1 Rehabilitation of degraded forest
5. No. Mame of the Forest Area Area in (Ha)
1 | Himakpih Thach &0.00
2 Hare Thach 10.00
3 Motagran Thach 22.00
4 Mihari Thach 10,00
5 Talberi Thach 8.00
6. Muni Thach 20.00
Total 130.00
8.3 Fasture Development
S. No. Mame of the Forest Area Area in (Ha)
01 Anganat Thach 60
02 Himakpih Thah 45
03 Shilong Thah 65
04 Totu Thah 20
(5 Raali Thach 40
(6 Tumber Thach 45
07 Saraphat Thach i0
08 Muni Thach 25
09 Bhalang Thach 20
Total 350
Ties
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5.4 Soil Conservation Works.

=
P

Name of the Forest Area

Between Nihali Nallah £ Khirof Nalla
LUpstream of Bare Malla

In the tnbutary of Riali Thach
Tributary in Dudru Thach
Tributary in Tumber Thach
Tributary of Bakar Thach

| Tnbutary of Saraphat Thach
Tributary of Muni Thach
Tributary passing through Choharpat Thah
Trbutary of Bare Thach
Tributary of Anganat Thach
Trnbutary of Shupu Thach
Trnbutaries passing through Sumbha Thach
Taotal

Check Walls
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-5 COST ESTIMATES

The total cost required for Catchment Area Treatment is Rs.310.1775 Lacs. The details are
given in Table-6.

TABLE -6

COST POR CATCHMENT AREA TREATMENT

5 No. | Treatment measure Oy Uimit cost (Hs) | Tatal cost (Rs.
In lacs)
L Afforestation (1100 wees/ha) including 7 years | 115ha 523500- 6. 2025 =
mauntenance § i
= Rehabilitation of Degraded forest and densification | 1300a | 365500 37515 |
of low density forest (600 treesha) including 7 vears
mainlenance J
3 Fasture Development including 5 years mantcnance | 350 ha 21020 13.57
4. 30il conszrvation works
a Check Dam 39 Nos. | 250000 9 Tsfff
b Check Walls . | 108 Mes. | S5004- 5,
5, Mursery Development Works and Nursery Cost Lis 1NN - 10,00
0O _Infrastructure Development Waorks
i Telephone EPABX 50 Lincs amd | Telephone | | St L M- |
: Connection for Parbai Division
BL Telephone EPABX 50 Lines for circle office Kullu I Sei TODOO - .70
ik Photo copicr machine 1 Mos. | 0000 3.0
. Foresl Rest House Fernishmg
a. Jan Forest Rest Housc I Mo 1R 1.0
b Dharm Forest Rest House 1 Mo, LM [KEL
W F;n!:i Guard hut near Dam Sie Admcent 1o read | 1 Mo, S LT 4.4
BHIE
Computer with all socestarioes 6 Mos, S 300

,% gy Dijvigidynglt Forast Q ffigar
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il Forest rest houss mear Malana village inclading | | Nos, | 2000000 20,00
furnishing

7 Social Development Works

i Construction of permanemt Hospital  building at | 1 Mo, 1 SN - 15,06
Malana village** .

il Construction of storage tank for drinking water in | 1 No. SO0 3.00
Malana Village

i Construction of PCC Path ways and PCC drains in | LS B0/ 800 .
Malang Village

v Strengthening of existing Pathway berween Malana | LS 10O 000/ - 160,000
Villape and proposed dam site

v, ‘...f' hmm_mgc ion of Commumity fodlets in Malana | 4 Mos. 1 500004- . L

1
vi, Renovation of existing building of Malana Gram | LS 4 500HN- 4,50
- Fanchayai
vii, Construction of Dharamashala {Sarai) for pilgrms to | LS A SO0 430
the local Devia of Malana villape '

vili., Construction of Pucca Platform {utak) for Local | LS OB 500
Devia of Malana Village

ix Dish Antensa for cable TV for Malana village LS 150000 1.50

R Development of Private Land (Construction of | LS Vi 1000
Ehm]: Dam, Check walls, Siomage Tanks, Water "
Distribution system for Irrigation and providing gas
connections o the affected people)

Total JLA.1TTS

** The permanent building will be !:uilt at the existing hospital in the Malana village. In case
of difficulty in this regard the hospital would be built in private land by hiring it on lease or
rent. In no case additional forest land would be sought for this purpose.

The year-wise programme of works, planting and abstract of cost are outlined in Table-7

Table -7

Details of cost estimate for CAT plan

Year

Name of Area Quantity

Rate in Rs /Amount (Rs.

In Lakhs)

Maintenance
LCost

18t year

A. Plantation

{2/31 Tangrol DPF

i Thallseldi 30 Hae

ii. Saraplkal Area 20 Hac

Tutal

2195

13975

B. Rehabilitation of degraded
rest

i Himakpih Thach i

. Biare Thach I

Total 40

19530

1812

IC. Pasture Develapment

=
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Year IHHI'I"IE of Area Quantity [Rate in Rs ourt (Re.|Maintenance |
Lakhs)  |Cose

i. An Thach 0 Hac

Himakpih Thach 45 Hac
Total 105 127304 13,

ID. Soil Conservation Works
of Bare Nalla

. Check Diam (in Nos) 1.75

ii. Check Walls (in Nos.) 5 5 0.275

Tributary of Barc Malla

Ji. Check Diam 25000 0.50

iil. Check Walls 5 5500 0.275

:

B

2nd
Year A, Plantation

2/31 Tangrol DFF
li. Harsingahr Area 30 Hac

Hi[‘l"ﬂliﬂ.‘l‘ﬂ 15 Hac

Tatal 45 27950 125775

wmuw

li. Mihari Thach 10 ba
lii. Talberi Thach [8 ha
iii. Motagran Thach 22ha
Total 10 19530 1812

IC. Pasture Developoaeat
Shilong Thach 65 ba
Totu Thach [20ha
Total BS 12730 108
{D. Seil Conservation Works
Eﬂmn Nihali MNalla & Khinf
alla

i, Check Dam (in Nos.) 5 250000 1.25
il Check Walls (in Nos.) i 55000 0.33

| Tributary of Riali Thach

i. Check Dam  (in Mos.)
i. Check Walls {in Mos.)
Tributary in Durdu Tlach

& 50ebid i,75
MM 385

=t

i. Check Dam  (in Mos.)
ii. Cheek Walls (in Nos.)

Tributary of Shupu Thach
i. Chieck Dam {in Mos.} 1 2SO0NK 075
ii. Check Walle (in Moz ) 12 S50y {06

[

pRILY 0.5
S5O0 0385
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Year |Mame of Area Quantity Fﬂa in Rs l:-:m I‘.H!‘nlg'lainlenlm
Lakhs} ost
{Mantenance of Plantation
|E. 15t year plantatisn
i Plantation in Hac s 4470 2.233
1l Rehabalitation of degraded forest ‘4
in Hac 7T 1. 108
fii. Pasture Development in Hac 105] 2430 2.5515 5.8945
3rd
Year A. Planiation
i, Magar-Il1 UPF H ha
TOTAL L | T30 5,59
B. Rehabilitation of degraded
[Torest
li.Muni Thach in Hac 20 19530 3,006
L. Pasture Developaent
i Fials Thach 44 ha
{1i. Tumber Thach 45 ha
Total 85 12730 10,8205 B
D. Soil Conservation Works
Tributary in Twnber Tach
i Check Dam in Mas, z 2500 .54
i. Chack Wall in Mos. [ 5500 0,33
ributary in Bakar Thach
1. Check Dam in Nos 2 25000 0.5
lii. Check Wall in Nos - el 55000 11,385
Tribetary in Saraphar Thach
i Check Dam _in Nos. 3 25000 0.75
i Chack Wall in Mas, 4 55040 .22
Tributaries Passing through Sumbha
Tach
i, Check Wall in Nos. i | 55400 1.265
Maintenance of Plantation !
| 5t year Planigivon
i. Planiation in Hac 50 3780 18]
il. Rehabilization of degradidd fores)
{m Hac 40 230K LI R R
‘iii. Pasture Development in Hac 105 1910] 2, (M55
nd vear Plantation
i. Planiation in Hac 45 440 20115
ii. Rehabilization of degraded fores
in Hac +0| 2770 I 1os
iii. Pasture Development in Hac 35 2430 20655 100005
.
Cpwlsmio ast Officer
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Year [Name of Area Quantity [Rate inRs [Amount (Rs.Maintenance

n Lakhs) ast
ath Rehabilization of degraded
ear F;mn i
li. Himakpith Thach 30 Ha
Total 30 19530} 5.859
|B. Fasture Development
li. Saraphat Thach 30 ha
lii. Muni Thach 25 ha
ifi. Bhalang Thach 20 ha
Total 75 12 9.5475
C. Sail Coaservatiom Works
Ijﬂiﬂln Dam)
Tributary in Muni Tach
i, Check Dam in Nos. 2 25000 0.5
it. Check Wall in MNos. 5 5500 0.275%
Tributary passing through Chohar
Tach
i, Check Dam in Mos, i 25000k 1.5
il.Check Wall in Mos. | 5 50K) 013
i Thach
i. Check Dam in Mos. 2 2 0,508
lii.Check Wall in Nos, 15 5 0.825
!h‘liht:uﬂ:: of Plantation
15t vear Planiation B
i Plantation in Hac 50 219 1.395
ii.Relabilization of degraded forest
in Hac ' 40 1370 0,548
iii. Pasture Development in Hac 105 1450 1.5124
2nd vear Plantation
li.Plantation in Hac 15 3780 1.701
ii. Relabilization of degraded forcst
Hag 40| 2300 0.92
liii Pasture Development in Hac B3 191 1623
ird vear Plantation
fi. Flantation in Hac 2 £470 0554
ii, Behabilization of degraded forest
in Hac 20 2170 u}ﬁ
ru Pasture Development in Hac 85| 2430 2.0653 112235
5th
Year  |Mantenance of Planiation
|Iﬂ veear Plantation

7
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Year |[Name of Area Quantity [Rate in Rs |Amount (Rs.Maintenance
n Lakhs) Cost
1. Planiation in Hac 30 2420 1.21
ti_Rehabilization of degraded forest
in Hac A 137K {348
iii. Pasiure Dipvelopement in Hae 105 1450 L5225
Znd year Plantation
i, Flantation in Hac 45| 2790 1.2553
Eliiﬁzhabj]iﬁ'a!jnu of degraded forest
in Hac 40 1370 0548,
it Pasture Development in Hac 83| 14501 | 2325
- 3rd year Planiation
i, Plantation in Hac 200 ITED 756G
Iti.hhﬂ:ﬂiﬂﬁm of degraded fores
in Hac 20 2300 0, b
ifi, Pasture Development in Hac 85 1910 1.6235
41h vear Flantation
i.Rehabilization of degraded fores in!
Hac 30 2770 0831
lii. Pasture Development in Hac 75 2430 1 8225 11.8095
Gth year [Mantenance of Plantation
15t yoar Plantation
i. Plandation in Hac 50 1540 093
il Relabil mation of degraded fores
ifi Hic 40 107K 0428
Jiii. Pasture Development in Hac 105 1050 11025
Ind vear Flantation
i Plantation in Hae 45 24200 1089
1.Rehabilization of degraded fores
in Hac 40 1370 0548
iii. Pasture Developrient in Hac 85 1450 1.2325]
Ird vear Planiation
i. Plantation in Hac il 2TH i.558)
1. Rehabilization of degraded lorest
in Hac 20 (7 I 12
i, Pasture Development in Hac BS 1450 1.2325
4ih year development
1. Plantation in Hac 30 2300 069
ii. Rehabilization of degraded fores
1 Hag 75 1910 14325 Q507
[
|
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Year [Name of Area Quantity [Rate in Rs |[Amount (Rs.|Maintenance
n Lakhs) ost
Tth vear [M aintenance of Plantation
I 21 year Planlation
fi. Plantation in Hac 0| 1550 0,775
il. Fehabilization of degraded fones
in Hag 40| [ [1) 0418
Ind year Plantation
i. Plantation in Hac 45| 1840 0.828)
|ii.1=.-:1ubi1.i:|ft-un of degraded forest
in Hac 40 107 0428
liii, Pasture Development in Hac 85| 1050 0,8925]
3rd year Planiation
Plantation in Hac 0 2420 0454 5
ii. Rehatvilization of degraded foresa
in Hac 13700 0,274
fifi. Pasture Development in Hac 1 12325
4th year development
i. Rehabilization of degraded forest in
Hac 3 1370 0411
ii. Pasture in Hac 75 1 1087 6.8405
#ih jﬂ[;ﬁ[ﬂlﬂlm of Planiation
151 year Plantation
i. Plantation in Hac | 1550 0.77
ii.Rehabilization of degraded forest
in Hac 400 1070 0.42%
. |1n:| year Plantation
i.Flamtation in Hac 1550 06975
i1 Rehabilization of depraded Forest
im Hac 40 | 0.4
Ard year Plantation
i. Plantation in Hac 1840 0.363
ii. Rehabilization of degraded Forest
in Hac 20 10T 0214
i, Pasture Development in Hac 85 1050| 0.£925
Ath vear development
i, Plantation in Hac - 30 1370 0411
‘ii.ﬂduhitimiun of degraded fores!
in Hac TH | 4508 'I..IZI'-'E-T.'J 5.3015
th vear |Maintenance of Plantation
[ 2nd vear Planiation
fi. Plantation in Hac 45 153 0.6975
ii. Rchabilization of degraded forcst
40 5 1070 0428
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| Year Name of Area Ouantity Rate in Rs. | Amount (RS. | Maintenance
in lakhs) cost
3 Year Plantation g
i. Plantation in Hac 20 1550 031 o
ii. Rehakilitation of 20 1071 0214
degraded forest in Hac
4" Year Development
| i. Plantation in Hac (30 1079 0.321 ]
| ii. Rehabilitation of 73 1050 07875 T. 75
. | degraded forest in Hae ]
L1 | Maintenance of Plantation ! |
| Year | 5 e
' 3™ Year Plantation ! 1_ ﬂ
I ", Plantation in Hac 0 1550 031 . ]
ii. Rehabilitation of 20 ¢ | 1070 0.214 ! i
S dg:ﬁgrndr.:ad forest in Hac - , | !
4" Year Development i JiEg |
i. Rehabilitation of i1 | 1070 0.521 | 0LE4S
. degraded forest in Hac = P o
[LEE | Maintenance of Plantation | |
¥ 4
e 4™ Year Plantation A
0 i. Rehabilitation of 30 1070 0.321 0,321
o degraded forest in Hac .
I_ Total B 182.277 | 64.5M

The year wise physical and financial targets are given in lable-3
TABLE-8
Year wise physical & financial targets for CAT Plan

5. | Treatment e Year | Year 2 Year 3 Year d |
Mo, | measure ¥ i
' PHY | FIN PHY |FIN PHY | FIN PHY FIN (Rs,
{ha) [R5, In {ha) (Bz. In | [ha) (Rs. In | (ha) in Laesy |
lacs) Lacs) Lacs) | . L. i
B Afforestation 50 16975 | 45 152775 | 20 6.79 . I ;
T Rehzbilizzation of 40 10212 (40 10212 | 20 5106 | 30 7,659 l
Degraded forest B PO
3. | Pasture Development | 105 | 13,3665 | B3 10,820 | 83 10,6205 | 715 §as
i
4, | Check Dam INo, | 2.25 13 325 7 .95 10 ES |
5. Check Wall T 0,55 12 1.76 40 k) 26 .43 !
. ] 12 :
i, Mursery I 10.0 . - - -
{Mu) _ S R
7 Infrastruciure - 13.70 = 20,00 - - -
Development Works : i Egs et
8 Social Development | - 15.00v |- 10,00 |- 1900 |- 1550 |
works I
3. | Development of 2 . . £.00 - 5.00 |
Private Land - o 8
Total 82.053% | 366365
)
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Operation & Maintenance Cost

The D&M would be done at the project cost for 7 years afier implementation of the CAT
measures. The total O&M cost will be Rs.64 501 Lacs. The details of year wise O&M cost

are given in Table-9

TABLE-9

Details of year wise O&M costs

| Year

D&M Cost (Rs. In Lacs)

5 8945

| 00005

11.2235

11 8095

0.507

6.B405

5.3015

2758

__u:._lm | | b |k | | —

-

0,845

o]
2
=

0.321

64.501

The 1mal cost for CAT (including O&M & Escalation) is Rs. 337.8233 Lacs, The year wise

expenditure on CAT Plan including O&M cost is given in Table-10.

TABLE-1D

Year wise expenditure for Catchment Area Treatment Plan
Including O & M Cost & 5% Escalation

Year Expenditure (Rs. In | With Escalation 5%
Lacs) annually

1 820535 82 0535
2 §2.2145 86,3252
3 60 667 66.7337
4 47 86 55.039
5 1180495 14,1714
i 0507 11.8837
7 O, 8405 B.BS2G
B 53015 71570
9 2.758 318612
0.845 1.225

0.321 0481

J01775 337.8233
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ESTIMATE FOR CONSTRUCTION OF CHECK DAM

5 Description N | Measurement Qty | Ratein | Amount

N . L B H/D Rs. in Rs.

i

1. | Site clearance LS 15000

2 | Excavation in foundation

i Foundations of check 1 |10 1.5 0y | 126
dam

ii | Sides of check dam 2 |05+252 | 1.8 15 |81
Tatal ) 20.7cum | 90 1863.00

3 | Hammer dressed ER
masonry in CM 1:6 for
check dam

i Check dam 10 064152 [ 1.8 189

ii | Deduction of spillway 5 0.6 03 | (-9
Tatal 180cum | 120 216000

4 | 200mm Thick stone 1 |5 1.0 0.2 | 1.0cum | 54.90 34,90
packing apron

5 | Collection of boulders & 18.0cum | 37 666.00
stones L

& | Collection of sand 2.5 cum | 37 _203.50

7 | Breaking of boulders & 180cum | 38.20 | 687.60
sbone

& | Dressing of bonlders & S0cim | 3820 | 191.00
shorne

9 | Carriage of stones over a 18.0cum | 255/cu | 4590.00
distance of 1km my'km

1} | Carriage of sand overa 3Scum | 235fcu | 1402.50
distance of 1km my/ken

11 | Filling of sides of check
dam

i Foundation 1 |10 0.3 0.7 | 21

i | Sides 2 [0.5+252 (0.3 15 [1.35
Total 3.45com | 18500 276,00
Total 12244.50
Add 2745% of increasze 336110
i labour cast
Total 15605.60

12 | Cost of material

i | Costof cement (including 27bags | 200.00 | 5400.00
ransporiation)
Total 21005.60
Add 17.5% administrative 376.00
EXPENSES
Total | 24681.6
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COST ESTIMATE FOR PLANTATION (AFFORESTATION) OF 1 Ha. FOR CAT

PLAMN
8. No. | Particulars of works Qusntity Rate Amount
l. | Survey and demarcation of plantation area | 1 Ha. 44.36 por Ha, | 44.36
including marking of sections, patch and
preparation of map
2 | Cutting and preparation of wooden posts 180 mir | 60 Nos. 561.36 per 336,81
lomg and 8 to 10 cm dia including debarking and hundred
fastening the top 15cm in conical shape
i | Carriage of fence post upto 2 mir long and & to | 60 295.41 per 177.24
em dia over distance 1 Kms Nos. hundred per
km.
4, | Preporation’digging of holes 20-30cm dia and | 60 Hos, 393,02 per 235.81
A5cm deep hundred
% | Fixing of wooden pﬁsL-hmluding sirulting 6l Mos. LG4 per LB, 98
hursired
6, | Carriage of Bfwire over average distance of 1 | 1 gils. ﬁ'ﬁliwp:rﬁlh 7393
km. Up hills per km,
7. | Stretching and fixing of barbed wire with U- | 540 Rmt 105 per Rmt. | L107.00
slaples in each sirand (3 stands)
8, | Bush cutling in the plantation sile 1 ha S17.00perha | 51700
9, | Inerlacing of thormy bushes in Biwire obtained | 180 KEmi 178 per RmL | 320.40
from planting site
1 | Preparation of inspection path Gikcim wide 2300 Bmi. 4.7 per Bmit. LT3
Ll. | Layvout of pits over 1 ha 73.82 7382
11, | Digging of pits 43x45x45cms] 40 % of Total) 4401 N, 413,60 per LB19.284
hundred
13, | Digging of pis 30x30x300cm (60 % of Toll) i) 206,83 per 1365.21
hurdred
14, | Filling of pits 45x45x45cms 4400 Na. [18.51 per F21.44
hurndred
15. | Filling of plts 30230x30 cms 660 No. 82.70 per 545,82
hundred
1o | Carriage of naked root plants over distance 2 | 400 Mo. 15.27 per 122.16
ks, Up hills (BL a weell ag coma fers) hundred  Em.
17. | Carriage of plants in P/ bags over dislance 2kms. | 700 No. 04.51 per 1323.14
Lp hills. bundred / p
Em,
18| Planting of entite Plants radged in P/ bagrs T Mos., 94,57 per hi51.94
hundred
14, | Planting of Maked root plants 4000 MNos. 79,73 per 31892
hundred
20, | Nursery cost of Planis 11060 Nos, & 00 per plant | 4400000
21.| Total 1532337
22| Sodl and moisture conservation works {259 of | 1 ha 25 % of initial | 3830.,75
initial planting eost 2t serial no, 213 Planting cosi
23| Total 1915412
24, | Add cost of Biwire including cost of T Mails T2 kg _23.00 per kg, 1725.00
25, | Lovoul of paiches over 1 Ha I Ha 73.82Mha 73.82
26, | Preparation of paiches 6dxtlx25em 350 2B0.64per 98224
LS huﬂd!’:d
27, | Planting of grass seods in paiches a5 B2.7I per 200,44
Bumdred
EASOL el ticer
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28, | Costof grass seeds 1400 .75 35000
29. | Carriage of grass seeds over a distance of 2Kms | 0.5 Qi 64,99 per fid 00
up hill hundred /Em
30 | Tuotal 2263965
3. | Add 17.50% Deparimental Charges 306193
32 | Tatal 26601 58
33. | Add: 5% contingencies 1330.08
34. | Tolal 27951 .66
35. | Or say 217950.00
MAINTENANCE COST
1* vear maintenance 25% mortality
1. | Re-digging of pils 45x45x45 cms 110 Mos, 20685 per 22753
hundred
2. | Re-digging of pits 30x 30030 cma 165 Muos, 103,40 per 17061
hundred
3. | Filling of pits 45x459%x45 cms 110 N, 118 51per 130,45
hundred
4, | Filling of pits 30x30%30 cms 165 Mas, E2.70 per |36.45
hundred
3, | Planting of Polvihene bags plants 175 Maos, 9457 per 165,49
St humdred
6, | Planting of Naked root plants 10} M, T9.73 per 79.73
hundred
7. | Carriage of Polythene bags plants over a distance | 175 Nos. 04,51 per 330.78
of 2 kms, up hills, humdred
B Can—lag-e of Maked root planis over a distance of | 100 Mo, 15.27 per 30.54
2 kms up hills hundred
4, | Mursery cost of plants 275 Nos, 400 per plant | 1100,00
10, | Repair of fence 150 Bmt. 070 per Bmi. | 126.00
11. | Repair of inspzction path Lis 300,00
12, | Repair of soil and moisture conservation works L= A000.00
13 Mnhtenan:e of pasture
14, [ 1" year year maintenance 15 5% mortality
15, I'repurallnn of patches 60x6h23m Ha ZB0.64 per 24696
hundred mos,
L. | Planting of grass seods in paiches BE E2.70 per 1277
hunired nos.
17. | Cost ol grass seeds 332 .25 each H8.00
18. | Carriage of grass seeds over a disiance of 2Kms | 0.125 64,99 per 16.24
up hill hundred Kimns
19. | Total 621,53
20, | Add 17.5 % Departmental Charges 633,77
21.| Total 423532
Add: 5% contingencies 212,76
4458, 08
Or Say 44 T0,00
Second year maintenance 20 % mortality
1. | Re-digging of pits 45x45x45 cms AR Maos, 206,85 per |82.02
hundred
2. | Re-digging of pits 3ox 330 cms 132 Nos. 103,40 per 136,48
hundred
3. | Filling of pits 45x45x45 cma HE Mos, 11851 per 10425
huridred
4, | Filling of pits 3030x30cms 132 MNos, E2.70 per TR
hundred




5. | Planting of polythene bags planis 140 Nos, 9457 per 13239
huandred
6. | Planting of Naked root planis B0 Mos. 79.73 per 63,78
handred
7. | Carriage of Polythene bags plants over a distance | 140 Nos, 94,51 per 264,652
of 2 Kms up hills hundred
. | Carmage of Naked root plants over a distance of | B0 Mos . 15.27 per 2442
2 Kms up hills hundred
9. | Mursery cost of plants 230 Nos., 400 per plant | £80.00
10 | Repair of fence 130 Emt. 0.70 per Rent. | 126,00
11. [ Bepair of inspeciion path Lis 00,00
12. | Repair of soil and moisiure conservation works Lis A0,
13. | Maintenance of pasture |
14, | 2 year maintenance 20% mortality
15. | Preparation of patches 60x60%25¢m T 28064 per 196,44
= hundred
16. | Planting of grass seeds in patches L B2.70 per 759
handred
17, | Cost of grass seeds 280 025 each T0.00
I8, | Carriage of grass seeds over a distance of ZKms | 0.1 Qtls 654,90 pay 12.99
g hill hundred,/ Km
19. | Tonal a7
20. | Add 17.5% Deparimental Charge 335.58
21. | Toual A50005
22, Add: 5% contingencies 179 80
235. | Toal ATTS85
24. | Or Say JTHNLO0D
Third year maintenance 15% mortality
1 Re-digging of pits 45x45x45 cms 06 Nos. 206.85 per 136.52
huendred
Re-digging of pits 30x30x30 cms. Y Mo, 103.44) per 10236
hendred
3 Filling of pits 45x45x45 oms it Mos. 118.51 per 78.21
hundred
4 Filling of pils 30x30x30 cms S Mios, B2 per #1.87
hundred
3 Planting of polythene bags plants 105 Nos. 94,57 per 95,29
hundred
A Planting of Maked root planis 6l Mo, 7073 per 47.83
husndred
7 Carriage of Polythene bags plants over o distance | 105 Mo, 94,51 per 198.46
of 2 Kms up hills hundred
A Carringe of Naked root plants over a distance of | 60 Nos. 15.27 per 18.32
2 Boms up hills hundred
H Mursery cost of plants 165 Mas. 4,[6) per G000
Tumdred
10 Repair of fence 200 Rt 0.70 per Bmi, | 140000
i1 Kepair of inspection path Lz 30000
12 Repair of soil and modsture corseration works L 4000 .00
13 Total 2262.86
14 Add 17.5% Departmental Charge 30600
15 Taotal JE58. B
14 Ald: 5% contingencies 13204
g I Taval P 27010.80
18 OrSay [ 2790.00
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Fourth year maintenance 15 % mortality
1 Re-digging of pits 45x45x45 cms b6 Mo 206,85 per 136,52
hurnadred
2 Re-digging of pits 30x30x) cms 95k Mos, 103.40 per 10234
hundred
3 Filling of pits 45x45x43 cms 66 Nos, 11851 per 7821
hurnadred
4 Filling of pits 303030 cms 099 Mos. B2.70 per B1E7
hupad red
5 Planting of polythena bags plants 105 Mos. 84,57 per 9924
hundred
& Planting of Naked root plants i Mos, 79,73 per 4783
hundred
7 Carriage of Polyihene bags planis over a distance | 105 Nos. 94,51 per 193.47
of 2 Kms up hills hundred
B Carriage of Naked ot planis over a distance of | 60 Nos, 15.27 per 13.32
2 Kms up hills hundred
] Mursery cost of plants 165 Nos. 4.00 per plant | 660,00
10 Repair of fence 200 Rmi. (.70 per Rmt, | 140.00
11 Repair of inspection path LJs 20000
12 Repair of soil and moisture conservation works L{s 1 200,00
13 Total 196287
14 Add 17.5% Departmenial Charge 34350
13 Total 2306.37
| 16 Add: 5% contingencies 115.31
17 Tolal 2421608
I8 Or Say 2420.00
Fifth year maintenance 10% mortality
1 Re-digging of pits 45x45x45 cms 44 Nos, 206.85 per 4TH3
hundred
2 Re-digging of pits Mx30x30 cms 66 Nos, 103,40 per 6424
hund redd
K| Filling of pits 45x45x45 cms dd Mos, 118.51 per 5214
hundred
4 Filling of pits 30x30x30cms. 66 Nos, 52,70 per 54.58
harndred
5 Planting of polythene bags planis TO MNos, 94.57 per G149
hundred
6 Planting of Maked root plants 4} Nos, 9537 per 31.B9
hundred
37 Carriage of Polythere bags plants over a distance | 70 Mos, #4.51 per 132.351
al P Kms up hlls hwdﬂ
B Carrtage of Maked root plants over a distance of | 40 Nos, 15.27per 1221
2 Eoms up hills hundred
4 Mursery cost of planis 110 Mo, 400 par plant | 440000
{1 Repair of fence 200 R, .70 per 14050
Rmit,
11 Repair of inspection path L= 2600
12 Repair of soil and moisture conservation works Lis 20NL00
13 Total 148857
14 Addd 17.5% Departmental Charge i), 40
15 Tzl 1744, 06
16 Add: 5% conlingencies HT 45
17 Touial 183651
. O Say 184000
E L]
Forent Offlcer
KASOL
Civislonal | Ticer
HAABAT] ForostlBivision




Sixth year maintenance 10% maortality
1 Re-digping of pilts 45x45%45 cms 44 Mns. 206,85 per aL.m
hundred
2 Be-digging of pils 30x30x30 cms 6 MNos. 10330 per 6,24
hurndred
k! Filling of pils 45x45x45 cms dd Mog. 148.54 per 5214
hendred
4 Filling of pits 30x30x30 cms fii Mns. 81,70 per 54.58
hundred
5 Flanting of polythene bags planis T Mos. 9457 per 66,19
hendred
i Planting of Maked root plants 0 Mos. T9.73 per 31.549
hundred
7 Carriage of Polythene bags plants over a distance | 70 Nos. 94.51 per 13231
of 2 Kms up hills hundred
8 Carriage of Naked rool plaats over a distance of | 40 Nos. 15.27 per 1221
2 Kans up hills hundred
] Mursery cost of plants 110 Mos. 4000 per plant | 44,00
aly Repair of fence 150 Rmi. 0.70 per Rmit, LS
§ Repair of inspection path Lis LR, CHD
12 Repair of soil and modsture conservation works Lis 10,008
13 Total 12%3.57
14 Add 17.5% Deparimental Charge 21937
14 Todal 147295
13 Mdd; 5% conlingencics 73.04
16 Toial 154,59
17 Oy =ay 155004
Seventh year maintenance 10% mortality
1 Re-digging of pits 45345%x45 cms 4d Mos, 204,85 per 9101
lundred
2 Re-digging of pits 30x30x30 cms G Mos, 103,40 per 6824
hundred
3 Filling of pits 45x45%45 cms #4 Nos. 118,51 per 52.14
hundred
4 Filling of pits 30x30x30% cms G Mo, E2. 70 per 54.58
hundred
5 Planting of palythens bags plants T Mo, 9457 per 645,19
hundred
f Flunting of Maked ool planis ) Mos, 79,73 por 1189
hundred
7 Carriage of Polvihens bags plants over a distance | 70 Mo 9451 per 13231
of 2 Kms up hills hunidred
8 Carriage of Maked root plants over a distance of | 0 MNos. 15.27 per 1231
2 Kms up hills humnadred
9 Mursery cost of plants 116 Nos, 4.00 per plant | 440.00
10 Repair of fence 1500 B, (L70 per Bmit. | 105.00
11 Repair of mspection path Lis LiN0.0O0
12 Repair of soil and moisture conservation works Lis 10000000
13 To1al 125357
14 Add 175% Departmental Charjre 21937
15 Tuatal 147294
It Add: 5% conlingencies Ti.64
| 1T Tuatal 546,59
15 | Or Say 1550.00
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COST OF WOODEN FENCE POST

S.No. | Particulars Oy, Rate Amaounl
1. Waooden Fence Post 60 Nos. per | 100 .00 each 000,00
- hac,
TAL HAC
S5 NG DESCRIPTION OF WORE AMOUNT
1 Cost of plantation including grass sowing 27950.00
2 First year maintenance of plantation and grass 44700
| 3 Second year maintenance of plantation and grass 3TROLO0
4 Third year maintenance of plantation 279000
5 Fourth year mainienance of plantation 242000
5] Fifth year maintenance of plantation 1E40.00)
i Sixth year maintenance of plastation 1350.00)
i Seventh year maintenance of plantation 1550.00
9 Cost of wooden fence puost SOOI
“Total 52350.00




COST ESTIMATE FOR REHABILITATION OF DEGRADED FOREST

FOR 1 Ha. (600 TREES PER Ha) FOR CAT PLAN

5. Mo, | Particulars of works Dusntity Rale Asmount
1. | Survey and demarcation of planwation area | ] Ha, 4436 per He. | 4436
including marking of sections, paich and
preparation of map - =
2. | Culting and preparation of wooden posts 1,80 mitr | 60 Nos. 561.36 per 336,81
fong and B to 10 cm dia including debarking and hundred
fastening the top 15cm in conical shape
3. | Carriage of fence post upto 2 mtr long and 8 to | 60 29541 per 177.24
E0cm dia over distance 1 Kms Mos. hundred per
km,
4. | Preparation/digging of holes 20-30cm dia and | 60 Nos. 393,02 per 235.81
d5cm desp hundred
5. | Fizing of wooden posts including strutting 60 Mo, 30164 per L 098
hundred
. | Carriage of Biwire over average distance of 1 km, | 1 qils, T395 per Qils | 7393
Up hills pei ki
7. | Swretching and fixing of barbed wire with U- | 540 Rmt. 205 per Bmi. | 1107.00
staples in cech strand {3 stands)
B. | Bush cuiting in the plantaton slie 1 ha 517.00 per ha | 517.00
9. | Interlacing of thomy bushes in Biwire obiained | 180 Rmt, 1.78 per Rt | 320,40
from plantiag sile
10, | Preparation of ngpection path 6lcm wide 250 B, 4,71 por Rimi 1177.50
11. | Lavout of pits over 1 ha T3.82 T3R2
12. | Digging of pits 45x45x45cms( 40 % of Total) 240 No. 413,60 per 20764
hundred
13, [ Digging of pits Mx30xM) cm ( 60 % of Total) 360 20685 per T4, 66
fundred
14, | Eilling of pits 43x45x45cms 240 Mo, 118.51 per 284 42
hunadred
13, | Filling of pits 30x30c340 cms 360 Mo, 82,70 per 297,72
.......... hundred
16, | Carriage of naked root plants over dislance 2 | 240 No. 15.27 per 36.64
kms. Up hills (BL as well as conifers) hundred | Km.
17. | Carriage of plants in P/ bags over disance 2kms. | 360 Mo, 3451 per 344,23
Up hills. hundred | p
- s F:m- -
18 | Planting of entire Plants raised in P/ bags 360 Mos, 24,57 per 340,45
hundred
15. | Planting of Naked root plants 740 Mas. 79.73 per 191.35
hundred
200 | Mursery cost of Plants 00 Mo, 4,00 per plant | 2440.00
21. Tutqj QBT A6
22.| Soil and moisture conservation works (25% of | 1 ha 25 % of initial | 246824
inilial planting cost at serial po. 21) _Planting cost
23. | Total 12341.20
24. | Add cosi of Biwine incleding cost of U Mails 75 kg. 2300 per ke 172500
25, | Lavoul of patches over 1 Ha 1 Ha T1.82ha T1R2
\lsatofficer
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26. | Preparation of patches 80x60x25cm 350 TED.64per 082,24
hunedred
27.| Planting of gracs seeds in patches 350 271 per 180,48
hursdred
28. | Cost of grass seeds 1400 0.25 350.00
29. | Carriage of grass seeds over o distance of 2Kms | 0.5 Ot £4.99 per 64.99
zp hill hundred/Km
3. | Tokal 1582673
31.| Add 17505 Departsmental Charpas 276067
32.| Tiokal 18505.40
33.| Add 5% conlingencies 420,82
3d.| Taotal 16526,22
35| O say 19530,
MAINTENANCE COST
1" yeor maintenance 23 % mortality
L. | Re-digging of pits 45x45x45 cms 60 Mos, 206.85 per 124,11
hundred
2, | Re-digging of pits 30x30x30 ceng Ol Mo 103,440 per 3.0
bundred
1, | Filling of pits 45x45x45 cms o0 Nos 118.51per TL10
hundred
4, | Filling of pits 30x30x30 cma L) No= B2.70 per T4.43
Bundred
5. | Planting of Polythene bags plants 00 Mos. 04.57 per 85.11
hundred
8. | Planting of Naked root plants 80 Nos. 79.73 per 47.83
hundred
7. | Carriage of Polythene bags planis over a distance | %0 Nos, 94.51 per 2505
of 2 kms, up |_'I'1£ hundred
B. | Carriage of Noked root plants over 8 distance of 2 | 60 No. 15.77 par 0,16
Ems up hills hundred
9. | Nursery cost of plants 150 Nos 4.0 per plant | GO0.00
10. | Repair of fence 180 Rmit, 0,70 per Bmt. | [26.00
11.| Repair of inspection path Lis 200,00
12.| Repair of soil and moisture conservation waorks Lfs 300,00
13.| Maintenance of pasiure
14.] 1% year maintenance 25 % maortality
15. | Preparation of patches 60x60x25cm ER 18064 per 246,94
hundred
16, | Flanting of grass seeds in palches ER 2.0 per LFAE
hundre:d
17.| Cost of grass seeds 152 0125 each ER.00
18. | Carriage of grass seeds over a distance of 2Kms | (1125 64.99 per 1624
up hill hundred Kms
19. [ Total 223082
20. | Add 17.5 % Deparimental Charges 191,946
21, | Total 2631.78
12, | Add: 5% constingencies 131.58
23, | Total 276336
24, | Or Say 270,00




Second year maintenance 20 % mortality
1. | Re-digging of pits 45x45x45 cms 48 Mos, 206.85 per 99,258
hundred
2. | Re-digging of pits Jox 30x30 cms 72 Maos, 103,40 per Tadd
hundred
3. | Filling of pits 45x45245 cins 48 Mas, 118.51 per 5658
hundred
4. | Filling of pits 20x30x30cms 72 Nos, 82.70 per 5954
hunared
5. | Planting of polythene bags plants T2 Mo, 9457 per GE.09
hundred
6. | Planting of Maked root plants 48 Mos, T9.73 per 3627
hundred
7. | Carriage of Polythene bags plants over a distance | 72 Mas, 9451 per GE.04
of I Kms up hills hundred
B, | Camriage of Naked root plants over a distance of 2 | 48 Nos, 15.27 per 7.32
Kms up hills hundred
9. | Nurmsary costof plants 130 Nos. 400 per plant | 480000
I0. | Repair of fence 180 Rnt. .70 per Rmt. | 126.00
L1. | Repair of inspeciion path L 150,00
12, | Repair of sodl and modsfure corservation works I 200,00
13, [ Maintenance of pashure
14. | 2" year mainienance 20% mortality
15. | Preparation of patches Glxalx25om 0 28064 per 19644
humndresd
16, | Planting of grass sceds in patches T #2.70 per 57.80
humnadred
17.] Cost of grass sceds 280 0.25 each 70.00
18, | Carriage of grass seeds over a distance of 2Kms | 0.1 Otls .99 per 12,99
up hill B hundred/Km
19.| Total 156518
20n | Add 17.5% Deparimental Charge 32640
21.| Total 219158
22.| Add: 5% contingencies 109.57
23.| Tol = 230115
24.| Or Say . 23000
3™ year maintenance 15% mortality
L Re-digging of pits 45x45x45 cms 36 Mos. 206,85 per T4.446
hundred
Re-digging of pits 30x %3 cms, 54 No. 103_40) per 55,43
hundred
kK Filling of pils 45x45x45 cms 36 MNos, | 118.51 per 47,656
| hundred
4 Filling of pits 30x30x30 cms 54 Nos. | 82.70 per 44.65
hundred
3 Flanting of polythene bags plants 54 Mos. 94.57 per 51.08
hundres
fi Planting of Maked root plants 36 MNis, 79.73 per ZE. T
hundred .
¥ Carriage of Polythene bags plants over a distance | 54 Nos. 04,51 per 51.03
of 2 Kems up hilis hundred
8 Carriage of Naked root plants over & distance of 2 | 36 Nos. 15.27 per 549
Kms up hills hundred
2 MNursery cost of plants 91} Nos. 4.6 per 360,00
hundred
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10 Repair of fence 20 Rt (.70 per Rmid. | 140.00
11 Repair of inspection path Lis 100.00
12 Repair of soil and moisture conservation works Lis 150 .00
13 Total 1103.88
14 Add 17.5% Departmental Charge 193.17
15 Total 125705
16 Add: 5% coptingencies 4,85
17 Total 1361.90
1% Or Say ~ 1370.00
Fourth year maintenance 15% mortality
1 Re-digging of pits 45x45x45 cms 36 Nos, 206.35 pes 7446
hasnafred
2 Re-digeing of pits 303030 ems 54 Ma. 103,40 per 35.83
hunsdred
3 Filling of pits 45x45%45 cms 36 MNos. 11E.51 per 42.66
hunedred
44 Filling of pits 30x30x30() cres 54 Nos, E2.70 per 4465
hundred
5 Flanting of polythene bags plants 54 Mos. 94.57 per 5106
humsired
f Flanting of Naked root plants 36 MNos, 79,73 per 28.70
hundred
7 Carriage of Polythene bags planis over a distance | 54 Nos., #4.51 per i
of 2 Kms up hills hunired
2 Carrtage of Noked root plants over a distance of 2 | 36 Nos, 15.27 per 5.49
Kms up hills hundred
G Mursery cost of planis 20 Mos, 4,00 per 360,00
hursdred
10 Repalr of fence 200 Rmt | 0.70 per Remt. | 140,00
11 Repair of inspection path Lis 10, ()
12 Rapair of aodl and moedsture conservation works L= 1540 00
13 Total 11403 B8
14 Add 17.5% Deparimental Charge 193.1%
15 Tuital 1207 .05
1 Add: 5% contingencies 4,85
17 Taotal 1361, %)
13 Or Say 137004
Fifth year maintenance 109 mortality
1 Be-digging of pits 45xd5x45 cms 24 Mo, 206.85 per 49,54
hund red
2 Re-digging of pits 30x30x30 cms 36 Nos, 103,40 pes 22
humnred
3 Filling of pits 45x45%45 cms 24 Nos, 118,51 per 2644
hundred
4 Filling of pits 30x30w30cme, 36 Nos. 270 per 29,77
hundred
5 Planting of polythene bags plants 36 Mo 44,57 per 3404
humdied
fi Flanting of Naked root plants 24 Mo, T95T pex 14,1
hundred
T Carriage of Polythene bags planis over a distance | 36 Nos. 04.51 per 34052
of 2 Kms up hills hundired
B Carriage of Naked root plants over a distance of 2 | 24 Nos, 15.2Tper 366
o Kmis up hills hunsfred
9 Mursery costof plants A Nos, 400 per plant | 240.00
R e [
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10 Repair of fence 200 R, (.70 per ETEEN Y]
Emi.
i1 Repair of inspection path Lis 100,00
12 Repair of soil and moksiure conservation works Lis 150000
13 Todal 5588
L4 Add 175% Depanimental Charge 151.52
15 Total 1017.40
L6 Add: 5% contingencies i S0.ET
17 Total | 106827
LE Or Say i 107000
Sixth year maintenance 10% mortality |
I Re-digging of pils 45xd45x45 cms 24 Moz, 205,85 per 40,64
hundeed
2 Re-digging of pits 0x30e30 cms 36 Nos, 103.40 pes 3.2
hendred
3 Filling of pits 45x45%45 ems 24 Naz. 118.51 per 28.44
hisndred
4 Filling of pits 30x30x30 cms A6 Mas, B2.70 per 20.77
hundred
5 Planting of polythene bags plants 36 Mos. 04.57 per 34,04
hundred
fi Planting of Naked ront plants 24 Mos. 79.57 per 19.09
hundrad
7 Carriage of Polythene bags plants over a distance | 36 Nos. 04.51 per 14,02
L of 2 Kms up hills hundred
& Carriage of Naked rool planis over a distance of 2 | 24 Mos. 15.27per 366
Ems up hills hundred
Mursery cost of plants 6l Mos. 400 per plant | 240,00
1] Peepair of fence 200 B, | 070 per Bt | 140,00
| 11 Repair of inspection path Lis_ 100000
12 Repair of soil and modsture conservation works Lis 150.00
13 Total H55 BE
i4 Add 17.5% Departrmental Charge 151.52
15 Total 10007400
16 _Audd: 5% contingencies SOLET
17 _Total 106827
18 Or say 1070.00
Seventh year maintenance 10% mortality
| Re-digging of pits 45x45x45 cms 24 Nis. 2685 per 49 64
hunadred
2 Re-digging of pits 3030330 cms 36 M, 103,40 per 32
hundred
3 Filling of pits 45x45x45 cms 2d Mo, 118.51 per 28.44
hundresd
4 Filling of pits 30x30x30x% cms 36 Nos. B2.70 per 29.77
hundred
5 Planting of polythene bags plants 36 Nos, 0457 per 3404
hundred
[ Planting of Naked root plants 24 Nos. 79.57 per 19.09
hendred
7 Carriage of Polythene bags plants over 2 distance | 36 Nos. 94 51 per 34002
of 2 Kms up hills e hundred
B Carriage of Maked roo planis over a distance of 2 | 24 Nos. 15.2Tper 166
a1 Kms up hills hendred
] Mursery cosg of planis A Mo 4.0 per plant | 240.00
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10 Repair of fence 200 Rml. (L7 per Rmit. | 140,00
11 Repair of inspection path Ls 1000
12 Repair of 501l and moisture conservation wiorks Lis L5000
13 Total 255 438
14 Add 17.5% Departmental Charge 151.52
15 Taotal o 1017.40
1] Add: 5% contingencics S0.87
17 Total 106827
18 Or Say 10T,
COST OF WOODEN FENCE POST
5 Mo, | Paniculars Oty Rate Amount
1. Wooden Fence Post 60 Moz, per | 100 00 cach | G0N00.00
kac.
TOTAL COST ABSTRACT PER HAC
5. Mo, Description of work Amount
| Cost of plantation including grass sowing 1953000
2 First year maintenance of planiation and jarass 2T
3 Socond year mainienance of plantation and grass 2300000
4 | Third year maintenance of plantation 1370.00
5 Fourth vear mainenance of plantation 1370000
& Fifth year maintenance of plantation L0700
i | Sixth year maintenance of plantation 1070.00
K] Seventh year maintenance of planiation 107000
b Cost of wooden fence post AO0.00
e Total J6550.00
rfl- r’:i_'i_-__g*
R i

Q 7,

EASOL

:" Hew Delbi -rn-'T'I
™ i~ Bivigic!
e & PARDATY

N':E_d,g {'_f&-*h




COST ESTIMATE FOR PASTURE DEVELOPMENT FOR 1HAC, FOR CAT PLAN

SdanSHEl

5. No. | Particulars of works Cuantity Ruta Amonni
1. Survey and demarcation of pasture development area | 1 Ha 4436 per Ha. | 44.38
inchuding marking of seclions, paiches and
preparation of map
2| Bush cutting in the pasture development site 1 Ha 517.00 perHa | 517.00
3 | Preparation of inspection path Glcm wiide 250 Bmt._ | 4.71 per Rmt 1177.5
4. | Layoutof paiches over | 1Ha 73B82perHa | 73.82
5 Preparation of patches $0x60x25 cm 1100 Mos, | 280064 per 3087.04
I . hundred
f, Planling of grass Tufts in patches [ 4 tufts in cach 1100 B2.71 per 909,51
patch I hundred
(2 Carriage of grass Tufts over distance 2 Kms, Uphills | 22 Quls. | 64.99 per 285,95
| hundred / Km.
g Mursery cost of orass Tufts | 4400 Nos, | 0L50 [ each 2200.00
4, Total (N T438.38
1. Soil and modsture conservation works (25% of Initial | 1 Ha 254 of mitdal | 185959
planting cost at serial no., 21) Flanting cost
11. Total 919797
12 Add 17.50% Departmental Charges F627. 14
13, Total 1m25.11
14 Add: 5% contingencies | 60594
15 Total | 1272477
15, Or say 12730.04
- MAINTENANCE COST
First year maintenance 25%
L. Re-preparation of paiches Glxt0x25 cms | 275 Nos, 280,64 per TTL.76
| hundred
2, Planting of grass Tafis In patches | 275 Nos. | BL7TI1 per 217435
I hundred
i Carriage of grass Tufts over adistance of 2 Kms up | 0.55 Quls | 64.99 per Qil7 | 71,48
hills Ems
4. Mursery cost of Grass Tulis 1100 Mos. | L5 cach S50.00
3, Bepair of inspociioa path L 1 50,04
[ Repair of soil and mosivre conservation works Lis 20000
7. Todal | 197069
[ 8. Add 17. 5% Dopartmental Charges | 344.87
i, Todal | 231556
100, Add: 5% contingencies 115.77
11 Tuotal 2431.33
0. | Orsay B 2430.00
Seconid vesr mainlenance 2 % mortalily |
L Re-preparation of patches Slbofllx2s 220 Nos, | 2B0.64 per B17.40
! hundred
5 Planting of Grass Tufls in patches 220 Nos. | 82,71 per 181.56
hundred
3. Carrage of Grass tufts over a distance of 2 Kmaup | 044 Qils. | 64.99 per Oitlsf | 57.19
hills Kms.
Mursery cosl of Grass Tuofiz HEO Mog. | (0L57 eack AT
Repair of inspection path Lk 10000
Repadr of soil and moisture conservation works L 1 50100
Total 1546.55
Aidd 17.5 % Departmental Charge 270,64
Total 181719
Ot ;
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10 Add 5% contingenciss 2085
11 Total 1940804
12 O say e 1910.00
Third year maintenance 15% mortality
| Re-preparation of patches d0uxfin25 165 Nos. | 2R0.64 463.05
| 4 Planting of Grass Tufls in patches 165 MNos. | 82,71 136.47
3 Carriage of Grass Tufts over 2 distance of 2 Ems up | 033 Quls, | 6499 per Q. | 42,59
hills i K,
4 Mursery cost of Grass Tufts 650 Nos. | 0,50/ each 330.00
E] Repair of inspection path Lis 100 006]
L] Repair of soil and modsture conservation works Lis 104001
7 Todal = 117241
b Add 17.5% Deparimental Charge 205.17
9 Total 1377.58
10 Add: 5% contingencics 6887
11 Tedal 1446.45
12 Chr say 1450.00
Fourth year maintenance 15% mortality
! Re-preparation of paiches 60x60x25 165 Mos. | 280.64 461.05
. Planting of Grass Tults in patches 165 Nos. | B2.71 per 136.47
hundred
3 Carriage of Grass tufts over a distance of 2 Kmsup | 033 Otls. | 6499 per (. | 42,89
hills ! Km,
a Nursery cost of Grass Tulls 660 Nos. | 0.50 /each | 330.00
5 Repair of inspection path Lis 1000
(s Repair of s0il 2nd moisture conservation Works Lis 100, 04
13 Total - 117241
14 Add 17.5 % Departmental Charge 20517
15 Tatal 1377.58
16 Add: 5% contingencies HERT
i7 Total L4446, 45
] O =ay 14 50,00
Fifth year maintenance 10% mortality
1 Re-preparation of patches 60x60x25 110 Mow, | 280064 per J0E.TD
hundred
2 Flanting of Cirass Tulls in paiches 110 Nos. | B2.71 per .98
hundred
Carriage of Grass Tufts over a distance of 2 Kms up | 0022 Quls, | 64.99 per CHLL RS9
hilts / Km.
4 Nursery cost of Grass Tufls 440 Nos. | 0.50 / each 120.00
5 Repair of inspection path Lis 1 CHD, e
fi Repair of s0il and moisiure constrvalion works Lis 100, 0
7 Tonal B48,27
d Add 17,5% Depanimental Charge 148.44
9 Tonal | Wh6,71
10 Add: 5% conlingencies | 4933
i1 Total L046.54
| 12 O say LOE0.040
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TOTAL COST ABSTRACT PER HAC

5. Na. Dregcription of wiork Adnounit
i Cist of grass sowing 12730,00
2 First year maintenance of grasa 2430000
3 Second year maintenance of prags 1010100
4 Third year maintenance of graes 145000
5 Fourth vear maintenance of grass 1450L00
[ Fifth_year mainienance of grass HE0.00
Total 2102k

Bivisioro Barest Officer
FPARASATI Forest Division
Seaiia Rl
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Bivisio “arezt Officer

f'AHEATI Forest Division .
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EVEREST POWER PRIVATE LIMITED
HIMLA (H.P.)

MALANA - II (100 MW)
HYDRO POWER PROJECT

TITLE SLOPE MAP
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