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i |Satellite imagery shows the presence of
agricultural fields within the forest area
proposed for Submergence and presence
of Settlements in the forest area proposed
for Canal. This needs clarification.
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ii | Calculated area of KML file of forest land
proposed for diversion is 347.0262 ha
(GIS software calculated) instead of 349
ha. Therefore, the correct KML file shall
be uploaded.

e [IINT §RT UG 349.00 SICIR
I B KML file § GUR PR AT
IN—1 B g HHABG—C(i),(2) H IJTAS B
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The KML file in Polygon form of the
Canals proposed in the instant proposal
has not been uploaded on PARIVESH
portal.

iii

AMSH [OUNT gRT URTad T8l Pl KML
file § GIR R IAFAST 9—1 @ 95
HHB—C(ii),(2) T TS BT T8 T

As per the KML file, the total project area
is 357.710 ha [347.0262 ha (Forest land)
+ 10.6839 ha (Non-forest/ Revenue land)]
whereas as per details submitted on
PARIVESH portal total project area is
mentioned as 354 ha which includes 349
ha forest and 5 ha Non-forest land.
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v | As per DSS analysis, out of 10.6839 ha
area of Non-forest/ Revenue land which is
coming under the submergence zone,
approximately 2.68 ha area is forest land.
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The State Govt. has selected two sites in
the Forest land for carrying out plantation
work and total area of CA identified in the
Forest land is found 127.306 ha (GIS
software calculation). The justification of
proposing the forest land for CA may be
submitted.
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vii -

As per DSS analysis, the area of the non-
forest land proposed for CA is 364 ha
against a requirement of 349 ha, which
may be clarified. Further, a major portion
of the non- forest land appears to be
barren and devoid of any vegetation. The
suitability of the area for plantation is
therefore required to be examined again.
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viii

The approved copy of Catchment Area
Treatment (CAT) plan is not submitted as
per Para 9.2. (vi) of Handbook, 2019 of
FC Act.
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ix

The Cost Benefit analysis is required to be
revised as per the guidelines of the
Ministry and keeping in view the revised
rates of the NPV. A detailed calculation of
thé Cost-Benefit ratio is required to be

submitted
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The State Govt. in Part-II has reported
that the Forest density is 0.5, whereas
only 3204 number of trees have been
enumerated in the 150.098 ha forest land.
This needs clarification. Moreover, total
numbers of the trees getting affected may
also be clarified.
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Sangaths {Aer} Mediun Irrigation Project

Catchment Ares Treatment Plan

1 INTRODUCTION

1.1 General

The proposed Sangatha (Aer) Medium irrigation Project is to be developed on Aer River.in
Pichhore Tehsil of District Shwpun in the state of Madhya Pradesh The project location

map is enclosed as Figure 1.
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Figure 1: Location Map of Sangatha (Aer) Medium Irrigation Project

1.2 Salient Features

The prbject proposes construction of a 23.2 m high and 570 m long earthen dam across Aer
River near Rajor (Mahukheda) village to irrigate a total designed area of 4,630 ha of
Culturable Command Area (CCA). Total 15 villages of Shivpuri district are to be benefitted
by the implementation of proposed project. The creation of reservoir due to construction
of dam will lead to submergence of 350 ha of land, of which, 345 ha is forest fand and 5 ha
is private land. The project is envisaged to have a live storage capacity of 21.87 MCM.
Provision for dead storage is 1.10 MCM. Hence, gross storage is 22.97 MCM.

The salient features of the proposed Sangatha [Aer) Medium Irrigation Projeet are given in

Table 1. An index map of the project is given at Figure 2.

R S Envirolink Technologies Pvt. Ltd.
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Table 1: Salient Features of Sangatha (Aer) Medium Irrigation Project

1 | GENERAL

(a) Name of the Project

SANGATHA (AER) MEDIUM PROJECT

(b) Type of the Project

Irrigation

(c) Location

Near Village Rajor (Mahukheda)

(d) Latitude

25°14'00°

(e} Longitude 77°53'15"
(f) River Basin Sindh basin
(g) Located on River ‘Aer River

(h) Sub Basin

Aer River sub basin

2 | HYDROLOGY

(a) Catchment area 381.00 Sqkm
{b) | Intercepted catchment area 141.087 sgkm
(c) Net catchment area 239.92 sgkm
. R (Kolaras, Badarwas, Khaniyadana,
d) .
(d) Rain Gauge Stations Pichhore)

(e) Period of Data Availability

24 Years, (1992-2017)

{f) Gauge & Discharge Site

Akajhiri Tank

(g) Period of Data Availability

(1982-83 to 2015-16)

(h) Rainfall Runoff Equations
(X is Rainfall & Y is Runoff in cm)

Developed

(1982-83 to 2015-16)

Available Annual Yield at Dam Site (75%

) Dependable)

22.73 MCM

{i Number of existing & proposed U/s Project

03 Nos {Akajhiri, Madhar & Gopalpur
Tank) |

_ (k) Planned Utilization by the U/s project 1] 23.27 MCM
3 | HYDROLOGY '
(a) Record of Observed Floods Nil
(b) Type of Dam Intermediate
(c) Design Flood Probable Maximum Flood
(d) Estimated SPF 4301.46 cumecs '
(e} |-Flood Lift

4 | SEDIMENT ESTIMATION

1.50m -

(a) | SedimentRate

{0.75 Acft/sqmile/Yr)

(b) Net catchment area

239.92 sgkm

{c) Sediment Inflow in Reservoir {100 Years)

857.07 Ha-m

(d) New Zero Elevation (With FRL 406.50 m)
Sediment

-100 Yrs

395.50 m (used to fix Sill Level)

5 | PRINCIPLE LEVELS

(a) Lowest Sill Level (LSL) 395.50 m
{(b) Minimum Draw Down Level (MDDL) 395.50 m
{c) Full Reservoir Level (FRL) -408.20 m
(d) Maximum Water Level (MWL) 409.700 m
(e) | TopBund Level {TBL) ~ 411:70 m
{f} Dead Storage ) 1.10 MCM-
{(g) Gross Storage 22.97 MCM
(h) Live Storage 21.87m
(i) Submergence at FRL 350.00 Ha
6 | IRRIGATION ) -
| (@) | Gross Command Area 5800.00 Ha
(b) Culturable Command Area 4630 Ha
(c) | Annual Irrigation Proposed 4630 Ha

R S Envirolink Technologies Pvt. Ltd.
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(d) Existing Cropping Pattern
O ' Kharif :| OHa
@) Rabi
- Wheat Ord : | 1000 Ha
O Wheat Hyd ' ' 700 Ha
O Gram : | 400 Ha
Total. . : | 2100 Ha
O (e) Proposed Cropping Pattern
Kharif . :| OHa
O Rabi
®) Wheat Ord : | 1530 Ha
Wheat Hyd : | 1600 Ha
O Gram : | 1500 Ha
0O Total : | 4630 Ha
{f) Intensity of {rrigation : | 100.00%
O 7 UTILIZATION IN 35 YEARS (Working Table)
(a) Period of Study 1| 1years
O (b) Average Annual water Utilized for Irrigation - : | 14.66 MCM
o ' (c) Average Annual Reservoir Evaporation ;] 2.95 MCM
‘ {d) Domestic Water Suppply - Yearly .: | 4.00 MCM
®) (e) Average annual Utilization . 1| 21.61 MCM
{f) CCA : | 4630.00 Ha
@ Intensity of Irngation : | 100.00%
O . 8 DAM DATA
Earth Dam
®) (a) | Type of Dam -: | Earthen Dam
(b) | (i) Length of Dam : |1 570.00 m
O (ii) Maximum height above GL :123.20m
O Spill Way
(c) | Type of Spillway CENTRAL Spillway
O (i) | Length of Spill Way :]174.25m
- (i) | No of Gates(including standby) :1-6.00m -
O {iii) | Deepest foundation Level . :1383.90m :
®) _ (iv) | Crest Level : | 403.20m
' (v) | Maximum Height above foundation :119.30m
@) (vi) | Peak flood Discharge . : | 4301.46 Cumec
(vii) | Routed flood Discharge : | 3964.00 Cumec
O (d) | Non overflow Dam
@) (i) Length : | 50.00m
(ii) Maximum height above foundation 1] 27.80m '
@, 9 | CANAL
o (a) Length of Rising Main : | 3.85 km
Length of Gravity Main 5.00 km
o Total no. of Gravity Main T 12
(b) Total GCA : 1 5800.00 Ha
O {c) Total CCA : | 4630.00 Ha
®) (f) ' Head discharge Required ' : | 1.053 Cumec
{g) Head discharge Designed _ 11 1.158 Cumec
@) N (i) No. of villages benéfited 1115 -
O. K Pipe System ’ Main, Minor, Sub Minor, Field Channel
. and Water Course.
O 10 | SUBMERGENCE DETAILS
O R S Envirolink Technologies Pvt. Ltd. 3
O
@)




29999

0000000000929 22020339FO0

S

t

0000

{

09

Saagatha {Aer} Medium Yrigetion Project

Carchment Area Treatment Plan

{a) Private Land
{i} Irrigated Land : | 5.00Ha
{ii} Unirrigated Land 0.00 Ha
(b} Govt. Land 0.00 Ha
{c) Forest area 1 | 345.00 Ha
(d} | Total submergence area : | 350.00 Ha
-1 11 | ESTIMATE .
{a} _B land 5264.500 Lakh
{b} | Unit-1 : | Rs 8922.49 Lakh
Unit-2 : | Rs4654.51 Lakh
Total Cost 1 | Rs 13577.00 Lakh
{c) Cost Per Ha 3.14
{d} | B.C.Ratio 2.2.@ 10%
{e) No. of Villages Affected 0
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Figure 2: Index Map of Sangatha (Aer} Medium Irrigation Project
R S Envirolink Technologies Pvt. Lid. 7 i 4




7 x
“ a

Sangartha {Aer) Medium Irpgation Project Y Catchment Area Treatment Plan

0Q0QQQQ9990000300000000,00099FXIAYOIO00QO

13 Scope of the Study

Scope of the present study is to prepare Catchment Area Treatment {CAT) Plan for the
catchment area of Sangatha {(Aer) Medium Irrigation Project. The total catchment area of
the project up to the proposed dam site is 381 km?. Since there are 3 existing projects at
the upstream of proposed Sangatha {Aer) Medium lrrigation Project hence, the catchment
area has been delineated as catchment of Aer river between the dam site of existing
upstream projects and dam site of Sangatha (Aer) Medium Irrigation Project. The
catchment area thus arrived is 239.92 kmZ. The catchment area map for present study is
shown in Figure 3.
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Figure 3: Drainage Map of Catchment Area showing Subwatersheds
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2

NEED FOR CATCHMENT AREA TREATMENT

It is a well-established fact that reservoirs formed by dams on rivers are subjected to
sedimentation. The process of sedimentation embodies the sequential processes of
erosion, entrainment, transportation, deposition and compaction of sediment. The steady
erosion and 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 land productivity in the area. Thus, a well-designed
CAT Plan is essential to ameliorate the above mentioned adverse effects of soil erosion.
Soil erosion can be defined as detachment, transportation and deposition of soil particles
from one place to other by means of transporting agent like air, water or animals. Soil
erosion is mainly affected by rainfall intensity and runoff, slope gradient and length, soil
erodibility and vegetation cover (landuse pattern). Therefore, study of erosion and
sediment yield from catchments are of great importance. Soil erosion leads to:

e loss in production potential

e reduction in infiltration rates

¢ reduction in water-holding capacity
e loss of nutrients )

e increase in tillage operation costs

e reduction in water supply

To control the rate of soil erosion in the catchment, CAT is an ineluctable part. The CAT
plan pertains to preparation of a management plan for treatment of erosion prone areas
through adequate preventive measures. An effective CAT plan is a key factor to make the
project eco-friendly and 3ustainable. Thus, a well-designed CAT Plan is essential to
ameliorate the above mentioned adverse brbcess of soil erosion. CAT plan‘essentially
consist of following steps.

1. Calculation of soil erosion using Revised Universal Soil Loss Equation (RUSLE), combined
with Remote Sensing (RS) and Geographic Information System (GIS) technologies.
Prioritizing the areas for treatment using Silt Yield Index (SYI).

Planning of suitable erosion control measures.
Cost estimation for CAT plan.

METHODOLOGY ADOP_TED FOR THE STUDY

The various steps, covered in the study, are as follows:

e Defining study area

e Defining data requirement . .
¢ Data acquisition and preparation

e OQutput presentation

R S Envirolink Technologies Pvt. Ltd. ' 6
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3.1

The above mentioned steps are briefly described in the-following paragraphs:

Defining Study Area

As stated above, purpose of the study is preparation of CAT plan for the catchment of
Sangatha (Aer) Medium Irrigation Project. Since there are 3 existing projects at the

" upstream of proposed Sangatha (Aer) Medium Irrigation Project hence, study area is

defined as free draining catchment area of Sangatha (Aer) Medium Irrigation Project i.e.
catchment of Aer river between the dam site of existing upstream projects and dam site of
Sangatha (Aer) Medium Irrigation Project. In order to plan watershed management and to
formulate action plans it requires subwatershed delineation, therefore, free draining
catchment area was further delineated into subwatersheds. For the delineation of
subwatershed, Watershed Atlas of India prepared by Soil and Land Use Survey of India
(SLUSI) has been referred.

Soil and Land Use Survey of India (SLUSI) has Watershed Atlas of India under digital
environment using GIS and produced a Digital Watershed Atlas (DWA) where the
delineation and codification of watersheds in the country has been undertaken in GIS
environment. The delineation for DWS has been done in seven stages starting with Water
Resource Regions and their subsequent.division and subdivisions into Basins, Catchments,
Sub-catchments, Watershed, Sub watershed and Micro-watersheds in decreasing size of
the delineated hydrologic unit.

As per Watershed Atlas of India, the free draining catchment area of Sangatha (Aer)
Medium
subwatersheds have been assigned as follows: 2 (Ganges Region); 2C (Yamuna Basin); 2C4
(Sindh to"Chambal Confluence Catchment); 2C4D (Khair Sub-catchment); 2C4D2 (Aer
Watershed); and 7 Subwatersheds. Out of the 7 subwatersheds, 3 subwatersheds falls
completely within the free draining catchment area while the rest 4 falls partially. The

Irrigation Project falls in seven subwatersheds. The nomenclature of

detail of subwatersheds delineated for the free draining catchment area is given below
(Table 2 and Figure 3).

Table 2: Names and Codes of Subwatersheds delineated for the Free Draining Catchment Area

s Water Sub- Sub- Sub- Sub-

" | Resource Basin Catchment Watershed | watershed | watershed { watershed
No Region catchment Code Area (ha) Area (%)
1. 2C4D2b 3232.29 - 13.47
2. 2C4D2c 3300.21 13.76
3. 2C4 (Sindh 2C4D2d 4970.83 20.72
4. 2 2C to Ch(ambal 2C4.D 2caD2 2C4D2f 1419.02 5.91
5, | (Ganges) | (Yamuna) | g ence) | (Khair) (Aer) 2C4D2g 4788.55 19.96
6. 2C4D2h 1220.01 5.08
7. 2C4D2j 5061.54 21.10

: TOTAL 23992.46 100

R S Envirolink Technologies Pvt. Ltd. 7
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Sangaths (Aer) Medium Irrigation Project Catchment Area Treatment Plan

3.2 Defining Data Requirement

Soil loss has been calculated through RUSLE (Revised Universal Soil Loss Equation) mode! which is

-

computed by the following equation:
Soil Loss (A) = R*K*LS*C*P

Wherein;

A = Soil loss (Tons/ha/year)

R is Rainfall & Runoff Erosivity Factor (MJ mm/ha?/h™/year?), which depends upon the annual
average rainfall in mm. Data required for R factor is rainfall intensity.

K is Soil Erodibility Factor (Tons/ha/h/hal/Mi/mm™), which depends on the organic matter,
texture permeability and profile structure of the soil. Also, it is a constant value for each soil type.
Data required for K factor is soil type.

LS is Topographic Factor (dimensionless) which depends upon flow accumulation and steepness
and length of slope in the area. Data required for LS factor is slope length and slope gradient.

C = Vegetation Cover and Crop Management Factor (dimensionless), which is the ratio of bare
soil to vegetation and non- photosynthetic material. It is a constant value for each land use

category. Data required for C factor is landuse/ landcover.

P is Conservation Supporting Practice Factor (dimensionless), which takes into account specific
erosion control practices like contour bunding, bench terracing etc.

3.3 Data Acquisition and Preparation

The base map of study area as already discussed was prepared from Survey of india Toposheets

H

D000I22020000020002000000002020000D200000 0

at 1:50000 scale. The data on various aspects was collected from different sources. The rainfall

3

data in the Study area was procured from the Tropical Rainfall Measuring Mission (TRMM) of
NASA from their website https://pmm.nasa.gov/data-access/downloads/trmm. Soil map of the

study area was prepared from soil map of Madhya Pradesh procured from Regional Centre
of National Bureau of Soil Survey & Land Use Planning (NBSS&LUP), New Delhi.

1

For the preparation of DEM and preparation of Slope map, Shuttle Radar Topography Mission
(SRTM) 3 Arc-Second Global Digital Terrain Elévation Data (DTED) data has been used. For the
preparation of landuse/ landcover map, land use/landcover maps prepared by National Remote
Sensing Centre (NRSC), Indian Space Research Organisation (ISRO) of Dept. of Space with Remote
Sensing Applications Centre, MP Council of Science & Technology as partner were referred. |

. 3.3.1 Rainfall Erosivity (R) Factor . .

R factor is a function of the falling raindrop and rainfall intensity and is estimated as the product
of the kinetic energy | of the raindrop and the maximum intensity of rainfall (o) over duration of

)

R S Envirolink Technologies Pvt. Ltd. ) 8
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30 min in a storm. The erosivity of rain is calculated for each storm, and these values are
summed up for each year. In this study, the storm wise rainfall data were not available for the
computation of rainfall erosivity factor I; therefare, the relationship between seasonal value of R
and average rainfall has been used. The rainfall erosivity factor has been defined as R=815+

0.38X, where, R is the average seasonal erosivity factor (MJ mm/ha- h 1/yeari) and X is the
annual average rainfall {mm).

For the estimation of rainfall erosivity in the free draining catchment area, average rainfall of 10
years has been taken from the Tropical Rainfall Measuring Mission (TRMM) data (Figure 4). In
the absence of site specific periodic data, TRMM data from the year 1998 to 2008 has been used
for the calculation of R factor for both the periods i.e. prior and post implementation of CAT plan.
As can be seen in the Figure 4, the free draining catchment area comprises of two average
annual rainfall ranges i.e. < 500 mm/year and 500-1000 mm/year. Similarly, free draining
catchment area was divided into two zones and was assigned with X values 500 mm and 750 mim
for the average annual rainfall range of < 500 mm/year and 500-1000 mm/year respectively. The
R factors thus arrived are 271.5 and 366.5 and for the zones having average annual rainfall range

of < 500 mm/year and 500-1000 mm/year respectively and zones have been shown on free
draining map given at Figure 5.

mean annual rainftall
from TRINVIN 2B31 =
{1998-2009) i mmiyear

< S00
31 soo-1000
T .] 1000 - 2000
2000 - 3000
3000 - 4000
IEEE - 4acoco

data processed Dy 8 Boakhoagen -

Renmes!

Figure a: Averagé Annual Rainfall Map of the Free Draining Catchment Area as per TRMM

R S Envirolink Technologies Pvt. Ltd. ) 9
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Figure 5: R Factor Values Map of Free Draining Catchment Area

3.3.2 Soil Erodibility {K) Factor

The K factor is an expression of the inherent eradibility of the soil or surface material at a

pariicular site under standard experimental conditions. It is a function of the particle-size
distribution, organic-matter content, structure, and permeability of the soil or surface
material. Prior to deciding the K values, soil map for the area is prerequisite. Soil map
procured from NBSS&LUP, Nagpur was digitized. Soil unit is 452 (29.40%), which is
characterised by slightly deep, well drained, loamy soils on moderately sloping undulating
plateau (slightly dissected) with severe erosion and moderately stony is the dominant soil
type in the free draining catchment area. Soil Unit 374 (23.94%) characterised by deep,
moderately well drained, calcareous, clayey soils on gently sloping plain land with

_moderate erosion is the other dominant soil type. Soil map has been shown in Figure 6.
The legend for soil unit classes is given in Table 3.

Table 3: Description of Soil Units in the Free Draining Catchment Area

Soil Area Area
- i - b -
Unit | Main Group Sub Group (ha) %)
Fine, montmorillonitic, {Cal.), Fine, montmorillonitic, {Cal.),
350 | hyperthermic, Typic Ustochrepts hyperthermic, Chromic Haplusterts 314.64 131
R S Envirolink Technologies Pvi. Lid. 10
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Soil
Unit

Main Group

Sub Group

Area
(ha)

Area
(%)

Deep, moderately well drained,
calcareous, clayey soils on very gently
sloping  intervenial plateau  with
moderate erosion, associated with:

Deep, moderately well

gently sloping with moderate

erosion.

drained, |
calcareous, clayey soils on very |-

374

Fine, montmorillonitic, (Cal.),
hyperthermic, Chromic Haplusterts
Deep, - moderately well drained,
calcareous, clayey soils on gently sloping
plain land with moderate érosion,
associated with:

Fine, montmorillonitic, {Cal.),
hyperthermic, Typic Ustochrepts
Deep, moderately well drained,
calcareous, clayey soils on very
gently sloping with moderate
erosion. '

5744.90

23.94

396

Fine montmorillonitic, hyperthermic,
Vertic Ustochrepts

Deep, rhoderately well drained, clayey
soils on very gently sloping plains with
valleys with moderate erosion,
associated with:

Fine, montmorillonitic,
hyperthermic, Chromic Haplusterts
Deep, moderately well drained,
clayey soils on gently sloping with
moderate erosion.

4181.78

17.43

427

Loamy, kaolinitic, hyperthermic, Lithic
Ustorthents

Very shallow, somewhat excessively
drained, loamy soils on moderately steep
sloping hills with escarpments with
severe erosion and strongly stony,
associated with:

Fine-loamy, kaolinitic,

hyperthermic, Typic Ustochrepts
Slightly deep, somewhat excessively
drained, loamy soils on moderately
sloping with severe erosion and
slightly stony.

3303.39

13.77

437

Loamy, kaolinitic, hyperthermic, Lithic
Ustochrepts

Shallow, well drained, loamy soils on
gently sloping residual hills with isolated
hillocks with  moderate erosion,
associated with:

Loamy, kaolinitic, hyperthermic,
Typic Ustochrepts

Shallow, well drained, l6amy soils on
gently sloping with severe erosion.

55.62

0.23

¥

445 -

Loamy, kaqlinitic, hyperthermic, Lithic

- Ustochrepts -

Shallow, somewhat excessively drained,
loamy soils on moderately sloping
undulating plateau with severe erosion
and moderately stony, associated with:

Loamy, kaolinitic, hyperthermic,
Lithic Ustorthents

Very shallow, somewhat excessively
drained, loamy soils on gently sloping
with severe erosion and slightly
stony.

640.71

2.67

s

452

Fine-loamy, kaolinitic, hyperthermic,
Typic Ustochrepts

Slightly deep, well drained, loamy soils
on mederately sloping undulating
plateau ({slightly dissected) with severe
erosion and  moderately stony,
associated with:

Loamy, kaolinitic, hyperthermic,
Lithic Ustorthents

Very shallow, somewhat excessively
drained, loamy soils on gently sloping
with severe erosion and moderately
stony.

7052.94

29.40

461

Fine-loamy, mixed, (Cal.), hyperthermic,
Typic Ustochrepts

Moderately deep, well drained,
calcareous, loamy sails on gently sloping
intervening  basin  with moderate
-erosion, associated with: .

Fine, mixed, {Cal.), hyperthermic,
Chromic Haplusterts

Moderately deep, moderately well
drained, calcareous, clayey soils on
very gently sloping with moderate
erosion. -

1439.29

6.00

544

Fine, mixed, (Cal.}, hyperthermic,
Chromic Haplusterts
Deep, well drained, calcareous, clayey

Fine, mixed, hyperthermic, Vertic
Ustochrepts

Deep, moderately well drained,

1259.20 |

5.25

R S Envirolink Technologies Pvt. Ltd.
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Soil . T Area | Area
Unit Main Group ] Sub Group (ha) (%)

.soils on gently sloping upland with | clayey soils on gently sloping with
hummocks with moderate erosion, | moderate erosion.

associated with:
TOTAL 23982.46 | 100 ”
- rabeE )
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Figure 6: Soil Map of Free Draining Catchment Area
{For details of Soil Unit legend refer Table 3)

As per the soil map of the free draining catchment area, the soil can be classified in three
major categories. Deep with moderate erosion have moderate K value i.e. 0.20, because they
are less susceptible to particle detachment and they produce runoff at moderate rates.
Moderately deep to shallow with moderate erosion have slightly high K value i.e. 0.25.
Slightly deep to very shallow with severe to very severe erosion have high K value i.e. 0.325,
Various classes of soil and the values of K are shown in Figure 7 and given in Table 4.

Table 4: Soil Erodibility Factor for different Soil types in the Free Draining Catchment Area

Q2000003020000 0002000000000 0 2,0 0

- S. No. SoitUnit -~ | Sail Type | Erosion Intensity | KValue | -
1 350, 374,396,544 | Deep ) Moderate 0.200
2 437,461 Moderately deep to shallow | Moderate .| 0.250
O" 3 427, 445, 452 Slightly deep to very shallow | Severe 0.325

O~ R S Envirolink Technologies Pyt. Ltd. T ’ 12
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Figure 7: K Factor Value Map of Free Draining Catchment Area

333 Topographic (LS} Factor

¢

The LS factor is an expression of the effect of topography, specifically hﬂl slope length and
steepness, on rates of soil loss at a particular site. The value of ‘LS’ increases as hill slope
length and steepness increase, under the assumption that runoff accumulates and
accelerates in the down-slope direction. Digital Elevation Model {DEM) and Slope of a
particular area is prerequisite for LS factor. As already discussed, SRTM data has been used
for DEM and the sae DEM has been used for the preparation of slope map. The slope map
in degrees prepared for the free draining catchment area is given at Figure 8. As can be
seen from the figure, in the free draining catchment area, the slope ranges from 0° to
around 13°. The LS factor prepared for the free draining catchment area is given at Figure 9.

'
1
.
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O~ 3.3.4 Crop Management (C} Factor
O The Cfactor is an expression of the effect of surface cover and roughness, soil biomass, and soil-

disturbing activities on rates of soil loss at a particular site. The value of C decreases as surface
cover and soil biomass increase, thus protecting the soil from rain splash and runoff. In the
O™ present study, the land use/land cover map prepared by National Remote Sensing Cenire

o (NRSC), indian Space Research Organisation (ISRO) of Dept.” of Space with Remote Sensing ~
) - Applications Centre, MP Council of Science & Technology as partner has been used for the
O preparation of land use/ land cover map. : .

O&(

The classified land use/ land cover map of the free draining catchment area is shown as
Figure 10. The land use/ land cover pattern of the free draining catchment area has been
given in Table 5. As can be seen from the map and table, the land use/ land cover pattern

O( O{

{

can be classified into seven classes, out of these seven classes, agricultural land covers the
maximum area i.e. around 54%, followed by deciduous forest i.e. around 26%. Scrub forest,
scrub land, fallow land, settlement and waterbody covers rest of the 20% of the area.

Figure 10: Landuse] Landcover Map of Free Drainihg Catchment Area

R S Envirolink Technologies Pvt. Ltd. 15
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Table 5: Area falling under different Land use/ Land cover Classes

Land use/ Land cover Classes Area {ha} Area {%)
Deciduous Forest 6133.53 2556
Scrub Forest 2854.95 11.90
Scrub Land 1557.75 6.49
Fallow Land 18.05 0.08
» | Agricultural Land -13025.15 54.29 -
Settlement 119.48 0.50
Waterbody -~ 28354 1.18
Total ' 23992.46 100

Table 6 describes the cover management factors used in the model under different land
use/land cover categories and the same is shown in the map of cover management factors given
at Figure 11.

Table 6: Crop Management Factor used for the Free Draining Catchment Area

S. No. Land use/ Land cover Type € Value
1 Deciduous Forest 0.05
2 Scrub Land & Scrub Forest " 0.10
3 Fallow Land ‘ 0.20
3 Agricultural Land 0.01
4 Settlement & Waterbody 0.00
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Figure 11: C Factor Value Map of Free Draining Catchment Area
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3.3.5 Conservation Support Practice (P) Factor

The P factor is an expression of the effects of supporting conservation practices, such as
contouring, buffer strips of vegetation, and terracing, on soil loss at a particular site. It is
the ratio of soil loss with specific support practice to the corresponding loss with up- or
down-slope cultivation. In the present study, the P factor has been considered as 1.

-

D000 0000000020230 000020030D09090000O0

3.4 Output Presentation

A thematic map for soil loss of the free draining catchment area has been prepared using
RUSLE model mentioned in the above section. The free draining catchment area was then
demarcated into different soil erosion intensity mapping units or classes based upon the
extent of soil loss {see Table 7 & Figure 13). The subwatershed wise as well as free draining
catchment area under different Erosion Intensity categories is given in Table 8. As can be
seen from the figure and table, around 45% of the free draining catchment area is prone to
less than 1 tons/ha/annum soil erosion, i.e. under negligible erosion intensity category.

Only around 5% of its area is prone to Severe and Very Severe soil erosion.

A thematic map for soil loss of the free draining catchment area has been prepared using
RUSLE model mentioned in the above section. The free draining catchment area was then
demarcated into different soil erosion intensity mapping units or classes based upon the -
extent of soil loss (see Table 7 & Figure 12). The free draining catchment area under
different Erosion Intensity categories is given in Table 7. As can be seen from the figure and
table, around 79% of the free draining catchment area is prone to less than 1
tons/ha/annum soil erosion, i.e. under negligible erosion intensity category. Only 0.23% of

its area is prone to Severe and Very Severe soil erosion.

Table 7: Soil Loss Range and Erosion Intensity Categories

S. Soil loss in Erosion Intensity EIMU Code | Area (ha) Area (%)
No. | tons/hectare/annum Category
1 <1 Negligible 6 18995.67 79.17
- 2 1-5 Slight 6 2866.49 11.95
3 5-10 Very Low 5 1141.03 4,76
) 4 10-20 : Low 4 674.53 2.81
. 5 20-40 ' Moderate 3 258.32 1.08
O 6 40-80 Severe 2 50.59 0.21
- 7 >80 Very Severe 1 5.82 0.02
@) Total ] 23992.46 100
O
O
O
O
O
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Figure 12: Erosion Intensity Map of Free Draining Catchment Area

n

4 PRIORTIZATION OF SUBWATERSHEDS USING SILT YIELD INDEX {SYI) METHOD

“silt Yield lndex’. {SY1), method has been used for prioritization of subwatersheds'in the
free draining catchment for treatment. The Silt Yield Index (SY1) is defined as the Yield per
unit area and SYI value for hydrologic unit is obtained by taking the weighted arithmetic
mean over the entire area of the hydrologic\ unit by using suitable empirical equation. The
Silt Yield Index Maodel (SY1) considers sedimentation as product of erosivity, morphometry
and delivery ratic of a particular subwatershed and was conceptualized by Soil and Land
Use Survey of India (SLUSI) as early as 1969 and has been operational since then to meet
the requirements of prioritization of smaller hydrologic units within river valley project
catchment areas. Silt yield index (S¥1) was calculated using following empirical formula:

SYI =Z(AI*Wi)*Di*100; where i= lton

Aw
where,
Ai = Area of ith unit {(EIMU)
Wi = Weightage value of ith mapping unit -
n = No. of mapping units i
Aw = Total area of subwatershed. .
R S Envirolink Technologies Pvt. Ltd. 18
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Di = Deli\iery ratio

4.1 Erosion Intensity Mapping Unit

Erosion Intensity Mapping Units (EIMU) are demarcated and defined as per the soil erosion
intensity map prepared above. Various EIMU categories, such as Very Severe, Severe,
Moderate, Low, Very Low, and Negligible & Slight (clubbed together), were then used to
calculate subwatershed-wise SYI. Erosion Intensity Mapping Units (EIMU) is a composite
expression of physiography, land use, -and conservation practices adopted. While
computing soil erosion intensity in a catchment all the factors (physiography, land use, and
conservation practices) are already taken into consideration. Therefore, EIMUs are

assumed as per the soil erosion intensity in the subwatershed.

4.2 Weightage Value

Each erosion intensity unit is assigned a weightage value. When considered collectively, the

weightage value represents approximately the comparative erosion intensity. A basic
factor of K = 10 was used in determining the weightage values. The value of 10 indicates a
static condition of equilibrium between erosion and deposition. Any addition to the factor
K (10+X) is suggestive of erosion in ascending order whereas subtraction, i.e. (10-X) is
indicative of deposition possibilities. The weightage value assigned to erosion mapping unit
in a subwatershed rangés from 11-20.

4.3 Delivery Ratio

Delivery ratios were adjusted for each of the erosion intensity unit. The delivery ratio
suggests the percentage of eroded material that finally finds entry into reservoir or river/
stream. Delivery ratios are assigned to all erosion intensity units depending upon their
" distance from the nearest stréam. The criteria adopted for assigning the delivery ratio are

as follows:
Nearest Stream Delivery ratio
0- 0.9 km 1.00
1.0- 2.0km 0.95
2.1- 5.0km 0.90
5.1-15.0km 0.80
15.1-30.0 km 0.70

4.4  SiltYield Index

The area of each of the mapping units is computed and silt yield indices of individual

subwatersheds are calculated using the equations mentioned above. The SYI values for

classification of various categories of erosion intensity rates are given in Table 8.

:

Q000
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Table 8: Calculation of SYI in Subwatersheds in Free Draining Catchment Area

Sub- EIMU EIMU Area | Weightage | Silt Yield (SY) | Delivery SYl =
Watershed (ha) (EA) | factor (WF) | =EA* (WF) | Ratio (DR) | (SY*DR*100)/SA
1 1.06 20 21.23
2 20.87 20 417.44
3 84.28 18 1517.01
204020 176.74 16 2827.83 0.9 1151
5 215.60 14 3018.44
6 2733.74 12 32804.88
Total 3232.29 A 40606.83 1131
1 3.93 20 78.52
2 10.22 20 204.45
3 33.35 18 600.34
2cabe 107.37 16 1717.91 0.9 1112
5 218.79 14 3063.12
6 2926.55 12 35118.55
Total 3300.21 40782.89 1112
1 0.00 20 0.00
2 5.60 20 112.03
3 38.56 18 694.05
2c4p2d - 97.36 16 1557.75 0.8 976
5 175.05 14 2450.77
6 4654.25 12 55851.06
Total 4970.83 60665.65 976
1 0.84 20 16.73
2 12.25 20 244.92
3 66.87 18 1203.64
2capaf 4 85.44 16 1367.04 0.8 . 1016
5 72.09 14 1009.30
6 1181.54 12 14178.48
Total 1419.02 18020.11 1016
1 0.00 20 0.00
2 1.65 20 33.05
3 _11.57 18 208.20
2C4D2g 4 100.51 16 1608.16 0.5 1101
5 313.02 14 438231
6 4361.80 12 52341.56
Total 4788.55 . 58573.27 1101
1 0.00 20 0.00
2 0.00 20 0.00
3 0.00 18 0.00
2C4D2h " 033 T =78 0.9 1080
5 0.48 14 6.73
6 1219.20 12 14630.42
Total 1220.01 14642.44 1080
1 0.00 20 0.00
2 0.00 20 0.00
: 3 23.70 18 426.56
2C4D2] 4 106.78 16 1708.49 0.9 1055
5 145.98 14 2043.70
6 4785.09 12 57421.03
Total 5061.54 61599.77 1095

R S Envirolink Technologies Pvt. Ltd.
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Figur:e 13: Subwatershed Priority Clas'siﬁcation Map of Free Draining Catchment Area
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O — 4.5 Prioritization of Subwatersheds
oy The subwatersheds are subsequently rated into various categories corresponding to their
A respective SYI values. The criteria followed for priority categorization of subwatersheds
depending upon their SYI values is given below and the priority classification of individual
O~ subwatershed is given in Table 9 and Figure 13.
oh .
i Priority categories SY! Values
O~ Very high ) > 1300
O,u-, High 1200-1299
Medium 1100-1199
OV' Low 1000-1059
Very Low <1000
oN .
O‘“’ Table 9: Priority Number as per SY| Classification in Free Draining Catchment Area
- Subwatershed | 5Y1Value Priority | Priority Number
O 2C4D2b 1331 |* Medium 1 :
O‘u 2C4D2¢c 1112 Medium 1
2C4D2g 1101, Medium 1
O‘“’ 2C4D3] 1095, Low 2
2C4D2h 1080 | Low 2
S -
O 2C4D2f 1016 Low 2
o\—' 2C4D2d 976 _Very Low 3
‘\/ = l‘x‘( had sS’.rv ""—}3&'? "'S&ﬂ 7'59‘
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5 TREATMENT PLAN

5.1 Area to be taken up for treatment

Area under severe, very severe and 50% of moderate erosion intensity category in all
the sub watersheds will be taken up for treatment. To arrive at such and area, first of all
area under severe and very severe erosion intensity category was extracted for all the
sub watersheds, which comes out to be 185.58 Ha.
Thereafter, area under severe, very severe and 50% of moderate erosion intensity
category falling under settlements, agricultural land and water body classes of land
use/land cover have been excluded as they are not being disturbed. The sub watershed
wise and area under severe as well as very severe erosion intensity falling inside other
classes of land use/land cover thus arrived at and considered as treatable area is 185.58
ha (or say 186 ha) and is presented below in Table 10. Out of the total 186 ha to be
treated, it is proposed to treat 26 ha by biological measures and the rest 160 ha by
engineering measures.

Table 10: Sub-Watershed wise treatable area under different Land use/Land
Cover

Classes in Free Draining Catchment Area

Sub watershed Wise Land use/ Land cover
Sub- Total
Watersheds Classes Area (Ha) Area (Ha)
Deciduous Forest | Scrub Forest | Scrub Land

2C4D2b 32.92 41.29 0.00 74.21
2C4D2c 26.65 16.70 0.00 43.35
2C4D2d 2.60 16.67 0.00 19.27
2C4D2f 2.88 41.88 0.00 44.76
2C4D2g 0.00 3.99 0.00 3.99
2C4D2h 0.00 0.00 0.08 0.00
2C4D2j 0.00 0.00 0.00 0.00

Total 64.13 120.53 0.08 185.58

It is evident from the above table that out of the seven sub watersheds, treatment is
required in only five sub watersheds. The period for implementing CAT plan interventions
including maintenance has been take as 8 years It is proposed to prepare micro plans for
sub watersheds, establish administrative setup and implement other entry point activities
in the first year itself. It is proposed to implement biological treatment measures in sub
watersheds falling under medium priority in the second year, followed by implementation
of biological treatment measures in sub watershed falling under low and very low priority
in third year Maintenance period will be subsequent 5 years. Since engineering
measures provides immediate control of erosion therefore it is proposed to implement
them in the second year itself for all the sub watersheds.

5.2 Treatment Measures

Watershed management is the optimal use of soil and water resources within a given.
geographical area so ‘as to enable sustainable production, it implies changes in land
use, vegetative cover, and other structural and non-structural action that are takenina

R S Envirolink Techonologies Pvt. Ltd. 0y
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watershed to achieve specific watershed management objectives. The overall objectives of
watershed management programme are to:

» Increase infiltration into soil;

e Control excessive runoff;

e Manage & utilize runoff for useful purpose.

The basis of site selection for different engineering treatment measures under CAT are given
in Table11.
Table 11: Basis for Selection of Free Draining Catchment Area Treatment Measures

Treatment measure Basis for selection

Normal Afforestation Scrub forest under severe and very severe
erosion intensity )

Enrichment - Deciduous forest under severe and very severe
erosion intensity

Dry Stone Masonry Check Dams in the streams of 3 and 4" order

Gabion Check Dams and Walls Wherever loose boulders are not stable in
particular stretch of a stream '

5.2.1 Biological Measures

The biological measures would comprise of:

« Normal Afforestation

e Enrichment.
5.2.1.1 Normal‘Afforestation
A well stocked forest is the best insurance-against soil loss as well as for ecological
rehabilitation. It is therefore proposed to increase the vegetation cover in the tract. For
this, patches of scrub forest falling under severe and very severe erosion intensity
category shall be brought under afforestation. The locality factors prevalent in the area
such as fires, gazing etc. are fairly adverse to the establishment of plantations. Thus,
special and intensive efforts are needed to ensure the success of afforestation work.
Owing to the above enumeration factors, the plantation will require higher levels of
maintenance also. This will include raising of multi-tier mixed vegetation of suitable local
species. 1000 plants per hectare will be planted under this scheme. Planting will be
done in pits. Earth work should be done well in advance. Plants should be healthy with
strong stems. Plants should be healthy with strong stems. Planting 'should be done in
June when the water supply starts. Dry rubble boundary wall, interlaced with thorny bushes
will be done in the plantation areas. Further, if is assessed that it is essential to make
provision for soil and moisture conservation measures in the areas proposed for
afforestation. Provision had been made for undertaking various necessary soil and moisture
conservation measures in these areas. Provision is also made for five years maintenance of
afforestation undertaken as part of the free draining catchment area treatment for providing
the maintenance it is assumed that mortality during first year will be 25 percent during
second year and to15 percent during third, fourth and fifth year. The unit cost for

R S Envirolink Techonologies Pvt. Ltd. 23
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afforestation including maintenance cost for five years in estimated to be Rs. 168,100 per ha
consisting of Rs. 127,100 for plantation and Rs. 41,000 for maintenance for five years. The
detailed break-up of item-wise cost for afforestation is furnished in Annexure 1. Te area to be
brought under afforestation and its unit cost is given at Table 12.

5.2.1.2  Enrichment plantation

Maintaining and enhancing existing forest cover reduces soil erosion to a great extent It is
therefore proposed to increase the vegetation cover of the existing forests. for this, patches of
deciduous forest land falling under severe and very severe erosion intensity category shall be
brought under enrichment plantation. 700 plants per hectare will be planted under this scheme.
The plantation will be maintained for subsequent five years. Dry rubble boundry wall fencing,
interlaced with thorny bushes will be done in the plantation areas. The unit cost for enrichment
plantation including maintenance cost for five years is estimated to be Rs. 146,300 per ha
consisting of Rs. 113,300 for plantation and Rs. 33,000 for maintenance for five years. The
detailed break-up of item-wise cost for enrichment plantation is furnished in Annexure 1. The
area to be brought under enrichment plantation is given at Table 12.

5.2.2 Engineering Measures

The engineering treatment measures require less time to be put in place and can provide quick
solutions. These would comprise of Dry stone masonry check dams and Gabion check dams.

5221 Dry Stone Masonry Check Dam

Dry stone masonry check dams can be made of boulder piled up across the streams if they are
locally available. Such structures for damming a stream to refine the flow velocity and to control
bank erosion are called dry stone masonry/ loose bolder check dams. The number of dry stone
masonry check dams suggested is given at Table 12.

5.2.2.2 Gabion Check Dam

If dry stone masonry check dams are considered not to be stable in particular reach of the
stream, Gabion structure can be installed. The number of gabion check dams suggested is
given at Table 12.

Table : Sub watershed wise Summary of Treatment Measures

S-No. Treatment Measures 2C4D2b2c4D2c2C4D2d]2C4D212CaD2g O
1 | Normal Afforestation (ha) ' 6 2 2 6 1 17
2 Enrichment Plantation (ha) 5 4 0 0 0 9
3 Dry stone Masonry Check Dams (No) 35 29 12 24 12 112
4 Gabion Check Dams (No) 12 12 6 12 6 48
R S Envirolink Techonologies Pvt. Ltd. (1) ) 24
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Summary of Treatment Measures

Sub watershed wise areas indentified for freatment with different freatment measure is
given in Table 12. The total cost required for the treatment of 186 ha. y the means of
different treatment measure is Rs. 89.22 lakh. The summary of treatment measures and

their cost is given in Table 13.

Table 13 : Summary of Treatment Measures and their Cost for CAT Plan

Treatment Measures Quantity | Unit Cost (Rs.)* | Total Cost (Rs.)
Normal Afforestation (ha) 17 168,100 2,857,700
Enrichment Plantation (ha) 9 146,300 1,316,700
Dry stone Masonry Check Dams (No) 112 22,300 24,97,600
Gabion Check Dams (No) 48 46,875 + 22,50,000
Total 8,922,000

Note*: Unit cost has been taken as per the cost norms given Annexure 1

OTHER COMPONENTS OF CAT PLAN

6.1

Apart from the biological and engineering treatment measures in the free draining
catchment area there are other aspects of the CAT Plan fo be addressed and
their cost included in the overall cost estimate of the plan. The charges for
operational support, forest protection, social mobilization, documentation and
publication, monitoring and evaluation and providing environmental services are
some of the integral ingredients which have to be considered and included while

formulating the CAT plans.

Administrative Charges

6.2

For an efficient management of forest resources, it is essential that operational
support to the Forest Department is adequately developed Similarly, in remote
localities there are no places for shelter for the staff people and trekkers.
Therefore, a budgetary provision of Rs. 1.78 lakh has been kept for this

component.

Provision for Micro Planning

6.3

The year-wise areas requiring freatment measures have been suggested but
have not been marked. The spatial location of specific treatment to be carried out
in the free draining catchment area would require extensive detailing during the
implementation of CAT and a provision for micro-planning has been made in the
total CAT financial allocation. For this purpose a provision of Rs. 0.89 lakh is

being made.

Monitoring & evaluation

Monitoring and evaluation will be undertaken as a part of project management. A
process of self-evaluation at specified intervals of time wijll ensure that field level
verification of suggested treatment measures and efficacy of the CAT plan.

S Envirolink Techonologies Pvt. Ltd. €))
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The year-wise areas requiring treatment measures have been suggested but
have not been marked. The spatial location of specific treatment to be carried out in the
free draining catchment area would require extensive detailing during the
implementation of CAT and a provision for micro-planning has been made in the total

. CAT financial allocation. Thereafter, annual work plan would be prepared well in
advance after undertaking initial ground surveys during micro-planning, specifying
physical and financial targets, sites, locations and beneficiaries of each component of
the project activity. Month-wise work schedule of various items of each component for
the financial year would also be prepared in advance and its timely implementation
would be ensured. Monthly progress report on all activities would be submitted by the
Range Officers to Divisional Forest Officer. The monitoring committee shall be
constituted at the project level for this purpose which too would monitor on a regular
basis the quality and quantity of works being carried out under t_he CAT plan area.

A provision of Rs 1.78 lakh has been made for this component.

e

6.4 Contingencies

A provision of Rs 4.46 lakh has been kept under this component for some
leeway to adjust any unforeseen expenditure.

7 COST ESTIMATE

The estimated cost of implementation of CAT plan including monitgring and
evaluation is Rs. 98.14 lakh and is given at Table 14. The phasing of physical
and financial targets is given in Table 15.

Table 14: Estimated cost of CAT plan implementation

S. ltem Rate |Unit Target
No. (Rs) Physical|Financial (Rs)
Biological Measures )
1 Normal Afforestation ha
i) Creation 127,100 17 2,160,700.00
ii) Maintenance for 5 years 41,000 17 697,000.00
2 | Enrichment | ha
i) Creation 113,300 9 1,019,700.00
if) Maintenance for 5 years 33,000 9 | 297,000.00
Sub Total | (1+2) 4,174,400.00
Il | Engineering Measures
3 | Check Dams (DRSM) 22,300| No 112 24,97,600.00
4 | Gabion Check Dams 46,875| No 43 22,50,000.00
Sub Total Il (3+4) 4,747,600.00
A | Treatment Cost (Sub Total I +II) 8,922,000.00
Il | Administrative Measures
5 | Administrative Charges @ 2% of Total . 178,440.00
6 | Micro planning @ 1% of Treatment Cost ' 89,220.00
7 | Monitoring & Evaluation Cost @ 2% of 178,440.00
Treatment Cost
R 86 Envirolink Techonologies Pvt. Ltd. 0
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_Sangatha (Aer) Medium Irrigation Project s Catchment Area Treatment Plan
b S. item " [ Rate |Unit Target |
No. (Rs) Physical |Financial (Rs) |
8 | Contingencies @ 5% of Treatment Cost 446,100.00 |
B | Sub Total il _ 892,26000 )
Total CAT Plan Cost (A+B) 9,814,200.00 ‘
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Sangatha (Aer) Medium Irrigation Project P Catchment Area Treatment Plan
' ¢
. ANNEXURE |
1. Per Hectare Cost Norm for Normal Afforestation
S. Particulars of Work Unit Qty. Rate Amount
No. ’ {Rs.) {Rs.
1. | Survey & demarcation and preparation of Map ha. 1 450 450.00
2. | Bush Cuiting in the plantation site ha. 1 750 750.00
3. | Preparation of inspection path 60cm wide Rmt. 150 15 2250.00
4. | Layout of Pits ha. 1 700 700.00
‘5. | Digging of pits 45x45x45 cm (40% of Total) 00 4 1900 7600.00
6. | Digging of pits 30x30x30 cm (60% of Total) 00 6 1200 7200.00
7. | Filling of pits 45x45x45 cm (40% of Total) 00 4 200 800.00
8. | Filling of pits 30x30x30 cm (60% of Total) 00 6 150 900.00
9. | Carriage of plants in P/bags over a distance of 0.5 km. up hill | 00 5 150 750.00
" 10. | Planting of entire Plants raised in P/bags 00 10 350 3500.00
11. | Nursery cost of Plants Nos. | 1000 16 16000.00
Total 40900.00
12. | Soil & Moisture conservation works (25% of initial planting 25% 10225.00
cost)
13. | Add cost of Dry rubble boundary wall . LS 76000.00
Grand Total 127125.00
‘ Or Say - [ 127100.00
I 1st Year Maintenance - 25% Mortality .
1. | Re-digging of pits 45x45x45 cm 00 1 . 1900 1900.00
2. | Re-digging of pits 30x30x30 cm ‘ co 1.5 1200 1800.00
3. | Filling of pits 45x45x45 cm 00 1 .200 200.00
4. | Filling of pits 30x30x30 cm 00 1.5 150 225.00
| 8. | Planting of P/bags plants 00 2.5 350 875.00
6. | Carriage of plants in P/bags over a distance of 0.5 km up hill 00 1.3 150 195.00
7. | Nursery cost of plants . No. 250 16 4000.00
8. | Repair of fence Rmt. 180 2 360.00
9. | Repair of inspection path LS 500.00
10. | Repair of soil and moisture conservation works LS 1000.00
Total | . _ 11055.0
Or Say . 11100.00
| lind Year Maintenance - 20% Mortality '
1. | Re-digging of pits 45x45x45 cm 00 0.8 1900 1520.00
2. | Re-digging of pits 30x30x30 cm 0 [ 1.2 1200 1440.00
3. | Filling of pits 45x45x45 cm 00 0.8 200 160.00
4. | Filling of pits 30x30x30 cm 00 1.2 150 180.00
5. | Planting of P/bags plants 00 2 350 700.00
6. | Carriage of plants in P/bags over a distance of 0.5 km up hill 00 1 150 150.00
7. | Nursery cost of plants No. 200 16 3200.00
8. | Repair of fence Rmt. 180 2 360.00
9. | Repair of inspection path LS . 500.00
| 10. Repair of soil and moisture conservation works LS 1000.00
Total 9210.00
Or Say 9200.00
|
R S Envirolink Techonologies Pvt. Ltd. (1) 29
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e ) Sangatha (Aer) Medium Irrigation Project
O Iil | liird Year Maintenance - 15% Mortality
O 1. | Re-digging of pits 45x45x45 cm 00 0.6 1900 570.00
2. | Re-digging of pits 30x30x30 cm g0 r 09 1200 .540.00
O 3. | Filling of pits 45x45x45 om 00 | 06 200 60.00
o 4. | Filling of pits 30x30x30 cm 00 0.9 150 67.50 ’
5. | Planting of P/bags plants 00 1.5 350 525.00
@) 6. | Carriage of plants._ in Plbags over a distance of 0.5 kmuphill | 00 | 08 150 120.00
s 7. | Nursery cost of plants No. 120 16 1920.00
O 8. | Repair of fence Rmt.| 200 2 400.00
9. | Repair of inspection path 1S 500.00
O ' 10. | Repair of soil and moisture conservation works LS 1000.00 -
O Total | 6940.00
Or Say _ . 6900.00
@) IV | IVth Year Maintenance - 15% Mortality
1. | Re-digging of pits 45x45x45 cm L 00 0.6 1800 | 570.00
O 2. | Re-digging of pits 30x30x30 cm R o0 | o8 1200 540.00
3. | Filling of pits 45x45x45 cm o 0o 0.6 200 60.00
O 4. | Filling of pits 30x30x30 cm o 00 0.9 150 67.50
C; 5. | Planting of Pfbags plants . 00 | 15 350 525.00
: 6. | Carriage of plants in P/bags over a dxstance‘of 0. 5 km up hill | 00 0.8 150 120.00
®) 7. | Nursery cost of plants _\. . No. 120 16 1920.00
) - 1 8. | Repairoffence S Rmt. | 200 2 400.00
O 9. | Repair of inspection path o LS 500.00
10. { Repair of soil and moisture conservation works NS LS 1000.00
O Total | S 6940.00
Or Say e 6900.00 .
O V | Vth Year Maintenance - 15% Mortahty ]
@) 11..| Re-digging of pits 45x45x45 cm B B 00 0.6 1900 570.00
12. | Re-digging of pits 30x30x30 cm Lo 00 0.9 1200 540.00
O 13. | Filling of pits 45x45x45 cm o 00 0.6 £ 200 60.00
14. | Filling of pits 30x30x30 cm . 00 0.9 150 6§7.50
O 15. | Planting of Pjbags plants 00 | 15 350 525.00
16. | Carriage of plants in P/bags over a distance of 0 5' km up hill 00 0.8 150 120.00
O 17. | Nursery cost of plants . No. 120 15 1920.00
e 18. | Repair of fence : _ Rmt. | 200 2 400.00
19. | Repair of inspection path ) s | 500.00
@ 20. | Repair of soil and moisture conservation works LS 1000.00
Totall 6940.00
O . . Or Say §900.00
Total Maintenance Cost 41000.G60
O Grand Total 1 168100.00
O
a
O
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Sangatha (Aer) Medium Irrigation Project
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2. Per Hectare Cost Norm for Enrichment
S. Particulars of Work Unit | Qty. Rate Amount
No. (Rs.) (Rs.
1. | Survey & demarcation and preparation of Map ha. 1 450 450.00
2. | Bush Cutting in the plantation site ha. 1 750 750.00
3. | Preparation of inspection path 60cm wide Rmt. 150 15 2250.00
4. | Layout of Pits ha. 1 700 700.00
5. | Digging of pits 45x45x45 cmi (40% of Total) 00 28 1900 5320.00
6. | Digging of pits 30x30x30 cm (60% of Total) 00 42 1200 5040.00
7. | Filling of pits 45x45x45 cm (40% of Total) 00 28 200 560.00
| 8. | Filling of pits 30x30x30 cm (60% of Total) 00 42 150 630.00
9. | Carriage of plants in P/bags over a distance of 0.5 km. up hill | 00 3.5 150 525.00
10. | Planting of entire Plants raised in P/bags 00 7.0 350 2450.00
11. | Nursery cost of Plants Nos. 700 16 11200.00
Total 29875.00
12. | Soil & Moisture conservation works (25% of initial planting 25% 7469.00
cost
13. Add)cost of Dry rubble boundary wall LS 76000.00
Grand Total ‘ 113344.00
Or Say 113300.00
| 1st Year Maintenance - 25% Mortality
1. | Re-digging of pits 45x45x45 cm 00 0.7 1900 1330.00
2. | Re-digging of pits 30x30x30 cm 00 1.05 1200 1260.00
3. | Filling of pits 45x45x45 cm 00 0.7 200 140.00
4. | Filling of pits 30x30x30 cm 00 1.05 150 157.50
5. | Planting of P/bags plants 00 1.8 350 630.00
6. | Carriage of plants in P/bags over a distance of 0.5 km up hill 00 0.9 150 135.00
7. | Nursery cost of plants No. 175 16 2800.00
‘| 8. | Repair of fence Rmt. 180 2 360.00
9. | Repair of inspection path LS 500.00
10. | Repair of soil and moisture conservation works LS 1000.00
Total | 8312.50
Or Say 8300.00
Il | lind Year Maintenance - 20% Mortality.
1. | Re-digging of pits 45x45x45 cm 00 0.6 1900 1140.00
2. | Re-digging of pits 30x30x30 cm 00 0.8 1200 960.00
3. | Filling of pits 45x45x45 cm 00 0.6 200 120.00
4. | Filling of pits 30x30x30 cm 0o 0.8 150 120.00
5. | Planting of P/bags plants 00 1.4 350 490.00
6. | Carriage of plants in P/bags over a distance of 0.5 km up hiil 00 0.7 150 105.00
7. | Nursery cost of plants No. 140 16 2240.00
8. | Repair of fence Rmt. | 180 2 360.00
9. | Repair of inspection path LS 500.00
10. | Repair of soil and moisture conservation works LS 1000.00
Total | 7035.00
: Or Say 7000.00
Il | llird Year Maintenance - 15% Mortality - ,
1. | Re-digging of pits 45x45x45 cm 00 0.4 1900 760.00
2. | Re-digging of pits 30x30x30 cm 00 0.6 1200 720.00
3. | Filling of pits 45x45x45 cm 00 0.4 200 80.00
4. | Filling of pits 30x30x30 cm 00 0.6 150 90.00
5. | Planting of P/bags plants 00 1.0 350 350.00
R S Envirolink Techonologies Pvt. Ltd. (1) 31
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8. | Camiage of plants in P/bags over a distance of 0:5 km up hill 00 05 150 75.00
7. | Nursery cost of plants No. 120 16 1920.00
8. | Repair of fence |} Rmt. 200 2 400.00
9. | Repair of inspection path LS ' 500.00
10. | Repair of soil and moisture conservation warks LS 1000.00
Total | r . 5895.00
Or Say ) 5900.00
IV | Vth Year Maintenance - 15% Mortahty
1. | Re-digging of pits 45x45x45 cm 00 0.4 1900 760.00
2. | Re-digging of pits 30x30x30 cm 00 | 0B 1200 720.00
3. | Filling of pits 456x45x45 cm 00 0.4 200 80.00
« | 4. | Filling of pits 30x30x30 cm ' 00 0.6 150 90.00
5. | Planting of P/bags plants 00 1.0 350 350.00
- 6. | Carriage of plants in P/bags overa distance-of 0.5 km up hill 00 0.5 150 75.00
7. | Nursery cost of plants T | No. | 120 16 1920.00
8. | Repair of fence ' - ‘Rmt. | 200 2 400.00
9. _| Repair of inspection path L | s 500.00
10. | Repair of soil and moisture conservatlon works - LS 1000.00 {
Total | = - 5895.00
, Or Say 5900.00 |
V | Vth Year Maintenance- 15% Mortallty -
I 1. | Re-digging of pits 45x45x45 cm R 00 04 1900 760.00
: 2. | Re-digging of pits 30x30x30 cm s - 00 06 1200 720.00
3. | Filling of pits 45x45x45 cm , L, 00 04 200 20.00
- 4. | Filling of pits 30x30x30 cm s 00 0.6 150 90.00
5. | Planting of P/bags plants ’ : 00 1.0 350 350.00
6. | Carriage of plants in P/bags over a dlstance of 0: 5 km uphit | 00 0.5 150 75.00
7.. | Nursery cost of plants e .| No. 120 16 1920.00
8. | Repair of fence R IRmt. § 200 2 ' 400.00
9. | Repair of inspection path o LS 500.00
- ‘| 10. | Repair of soil and moisture conservahon,works - | LS 1000.00
Total | . 1 5895.00
Or Say T '5900.00
Total Maintenance Cost I 33000.00
Grand Total 1 146,300.00
32
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Table-A: Cases under which a cost-benefit analysis for forest diversion are required.

e

involving forest land upto 20
hectares in plains and upto 5
hectare in hills

S. Nature of proposal Applicable/ not Remarks
No. _ applicable :
1. | All categories of proposals | Not Applicable | These  proposals may be

considered on a case-to-case basis
and value judgment.

2. | Proposal for defense
installation purposes and oil
prospecting (prospecting
only)

Not applicable

In view of national Priority
accorded to these sectors, the
proposals would be critically
assessed to help ascertain that the
utmost minimum forest land is
diverted for non-forest use.

Habitation, establishment of
industrial units,  tourist
lodges complex and other
building construction.

LI

Not applicable

These activities being detrimental
to protection and conservation of
forest, as a matter of policy, such
proposals rarely entertained.

4. | All other proposals involving
forest land more than 20
hectares in plains and more
than 5 hectares in hills
including roads, transmission
lines, minor, medium and
major irrigation  projects,
hydro  projects, mining
activity,  railway lines,
location specific installations
like micro-wave stations,
auto repeater centers, TV
towers. etc. :

Applicable

These are cases where a cost-
benefit analysis is necessary to
determine when diverting the
forest land to non-forest use in the
overall public interest.
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SANGATHA MEDIUM PROJECT
Cost of Benefit Analysis
(As per GOLMOEP4CC No.7-69/2011 dtd. 01-08-2017)

Table-B : Estimation of forest diversion:

diversion

1. | Ecosystem services losses due to | Ecosystem services due to diversion by the
proposed forest diversion central powered committee as per the forest
classification report of proposed Sangatha
medium lift irrigation project is Rs. 9.58
Lakhs/ha. Cost of land = 349x9.58=3343.42

‘ Lakhs

2. | Loss of animal Husbandry As per the cost guideline i.e. 10% of N.P.V.
productivity including cost of 0.96 Lakh per Ha. =349 x 0.96=335.04 Lakhs
fodder

3. | Cost of human resettlement There is no human resettlement due to

proposed Sangatha medium lift irrigation
project. Hence cost of Human resettlement is
: Nil.

4. | Loss of public facilities and There is no loss of public facilities and
administrative infrastructure administrative infrastructures of forest land due
(Road, building, Schools, construction of Sangatha medium lift irrigation
dispensaries, electric lines project. No cost has been added on this
railways etc.) on forest land if account.
these facilities were diverted due
to the project.

5. | Possession value of forest land The possession value of forest land diverted is
diverted. taken 30% of the N.P.V. due to loss of forest

ie. Rs. 2.87 Lakhs/Ha. = 349 x 2.87 = 1001.63
Lakhs
6. | Cost of suffering to oustees. Not applicable
7. | Habitat fragmentation cost Forest land is being acquired for submergence
" of Sangatha medium lift irrigation project.
There is no amount taken under this account

8. | Compensatory afforestation and | The cost @ Rs. 4.00 Lakhs per Ha. is taken for
soil and moisture conservation compensatory afforestation and soil moisture
cost. conservation. Hence amount will be: = 349 x 4

= 1396 Lakhs

9. | Total cost due to forest land Total cost due to forest land diversion for

Sangatha medium lift irrigation project will be:
= 334342 + 335.04 + 1001.63 + 1396 =
6076.09 Lakhs

Water Resources Surpvey Sub Division

Pichhore Distt. ilivpuri (M.P)

EEJAL-~SDO~WR~Survey Sub DN Pichhore

Ex d{(iieﬁl@ineer

Water Resources Division
Shivpuri (M.P.)
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Table-C : Existing guidelinfes for estimating benefits of forest diversion in CBA

I.

Increase.in productivity attribute
to the specific project

Increase productivity will be 2 or 2.5 times
more than before. Due to this project ground
water level will increase in surrounding
irrigation of 4630 ha. of command area will
also increase the productivity. Project also
reserves the water for Drinking purpose for
block Pichhore

Beefits to economy due to the
specific project

Sangatha medium lift irrigation project will
trigger economy development about Rs. 3850
Lakh benefitted per year

No. of population benefited due
to specific project

Project is located in backward area of the
village. After completion of project approx
15000 Cultivators will be benefitted and water
level will be increased in surrounding areal
This project will also facilitate drinking water
supply to Pichhore.

Economic benefits due to of
direct and indirect employment
due to the project.

The project will Dbe provided direct
employment for approximate 40000 man-day
during construction period (24 Months)

Economic benefits due to
compensatory afforestation

An economic benefit due to compensatory
afforestatioin has considered as per the benefit
of C.A. guidelines of Ministry for N.P.V
estimation.

Sub Divisional Officer

Water Resources S’urvey Sub Division

Pichhore Distt. Shivpuri (M.P.)

EEJAL-~SDO~WR~Survey Sub DN Pichhore

e/ "
Ex uév v r
Water R&Sources Division

Shivpuri (M.P.)
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SANGATHA MEDIUM PROJECT

Benefit cost. Ratio of project:- |.22

@ 10% interest on capital -

14

MM
B ,
Sub Divisiona] Officer
Water Resources Survey Sub Division Watey/Résources Division
Pichhore Distt. Shivpuri (M.P.) ,S‘Hﬁpuri (M.P)
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