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CATCHMENT AREA

TREA ENT PLAN.

N EE D FO R CATCHMENTAREA TREATM ENT

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, transpodation, depositionand
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 soilfrom catchmentadverselyaffectsthe land productivityin thearea.
Thus, a well-designed Catchment Area Treatment (CAT) Plan is essentialto
amelioratethe above mentioned adverse effects of soilerosion. Soilerosion
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. Soilerosion is mainlyaffected by rainfallintensityand runoff, slope
gradient and length, soil erodibility and vegetation cover (land use pattern).

Therefore, studyof erosion and sedimentyield fromcatchments are ofgreat
importance. Soilerosion leads to:

. loss in productionpotential

. reduction in infiltration rates

. reduction in water-holdingcapacity

. loss of nutrients

. increase in tillage operation costs

. reduction in watersupply

To control the rate of soil erosion in the catchment, Catchment Area
Treatment (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 sustainable. Thus, a well-designed Catchment
Area Treatment (CAT) Plan is essentialto ameliorate the above mentiongd

adverse process of soilerosion. CATplan essentially consistof following steps.

Calculation of soil erosion using Revised Universal Soil Loss Equation
(RUSLE), combined with Remote Sensing (RS) and Geographic lnformation

System (GlS) technologies.
Prioritizing the areas fortreatment using Silt Yield Index (SYl).

1.

2.
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3. Planning of suitable erosion control measures.
4. Cost estimation for CAT plan.

2.2 RIVER SYSTEM

River Dhasan is a right bank tributary of river Betwa, ultimately part of
Yamuna Basin. This river originates near village Bankori of Begamganj tehsil in
Raisen district of Madhya Pradesh. The river forms the southeastern boundary
of the Lalitpur District of Uttar Pradesh state. Total length of the river is about
365 km, out of which around 240 km lies in Madhya Pradesh, around 54 km
common boundary between Madhya Pradesh and Uttar Pradesh and around
71 km in Uttar Pradesh.

2,3 CATCHMENT AREA

The catchment area of the project up to the proposed dam site is t490.72
km2. The elevation of the catchment varies from about El. 435.0m to about El.

715.0m. Length of Banda river up to the proposed dam site. is around 103.0
km. The major left bank tributaries of river Dhasan in the catchment area upto
dam site are Pateria Nala and Sandhani Nala while, the major right bank
tributaries are Kongra Nala, Kadan River and Barel Nala. Map showing
catchment area of Banda major irrigation project is given at Figure 2.1.

2.4 METHODOLOGY ADOPTED FOR THE STUDY
The various steps, covered in the study, are as follows:
o Defining study area
o Defining data requirement
o Data acquisition and preparation
r Output presentation

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

2.4.1 Defining Study Area
Purpose of the study is preparation of CAT plan for the catchment of Banda
Major lrrigation Project. Since Kadan medium irrigation project is proposed on
river Kadan, a right bank tributary of Dhasan river therefore, study area is
defined as free draining catchment area of Banda major irrigation project.
Free draining catchment area has been delineated as catchment area of
Dhasan river upto the dam site of proposed Banda major irrigation project
excluding the catchment area of Kadan river upto the dam site of proposed
Kadan medium irrigation project. Map showing free draining catchment area
of Banda major irrigation project is given at Figure 2,1.

llS $,"lyir*/in& I*r***J*ryirs Pr'f. lfd. 2.2
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Figure 2.1: Catchment Area and Free Draining Catchment Area Map of Banda

fiS *nyri-*lr*& trer&n*l*oiE"E frv{; lid.

Major lrrigation Project
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Bino Project Management Unit Droft EIA/EMP study for Banda Major lrrigotion Project

In order to plan watershed management and to formulate action plans it
requires sub-watershed delineation, therefore, free draining catchment area

was further delineated into sub-watersheds. For the delineation of sub-

watershed, Watershed Atlas of India prepared by Soil and Land Use Survey of
India (SLUSI) has been referred.

Soil and Land Use Survey of lndia {SLUSI) has Watershed Atlas of India under

digital environment using GIS and produced a Digital Watershed Atlas (DWA)

where the delineation and codification of sub-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 Banda

major irrigation project falls in 17 sub-watersheds. Out of these 17 sub-

watersheds, 13 sub-watersheds fall completely within the free draining

catchment area while 4 sub-watersheds fall partially within the free draining

catchment area. The nomenclature of sub-watersheds has been assigned as

follows: Ganga Region (2); Yamuna Basin (2C); Betwa confluence to Yamuna

Catchment (2C3); Betwa Sub-Catchment (2C3C); Karawan [2C3C6) and Kongra

l2C3C7l Watersheds; and 17 sub-watersheds. The detail of sub-watersheds

delineated for the free draining catchment area is given below (Table 2.1 and

Figure2.2).

Table 2.1: Names and Codes of Watersheds Delineated

s.
No.

Water
Resource

Reeion
Basin Catchment

Sub-
Catchment

Watershed
Sub-

Watershed
Code

Sub-
Watershed
Area (ha)

t.

Ganga (2)
Yamuna

(2c)

Betwa
confluence
to Yamuna

(2c3)

Betwa
(2c3c)

Karawan
(2c3C6)

2C3C6b 205.77

2. 2C3C6c 764.9L

3. 2C3C6d L1L60.79

4. 2C3C6f 9535.63

5. 2C3C6e 6679.24

6. 2C3C6h 8285.59

7. 2C3C6i 3420.62

8. 2C3C6n 4208.34

9. 2C3C6p 5851.02

10. 2C3C6o 12922.O2

LL.

Kongra

l2c3c7l

2C3C7a 8L96.92

L2. 2C3C7b 4927.39

L3. 2C3C7c 9922.75

L4. 2C3C7d 7695.45

15. 2C3C7f 8723.3s

fS 2.4
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2.4.2 Defining Data Requirement

soil loss has been calcutated trrrough nuslE (Revised Universal soil Loss Equation)

model which is computed by the following equation :

soilloss (A) = R*K*ls*c*P

Wherein;

A= Soil loss (Tons/ha/Year)

R is Rainfall & Runoff Erosivity Factor (MJ mm/h 
^-t16't/year1), 

which depends

upon the annual average rainfatl in mm. Data required for R factor is rainfall

intensity.

K is Soil Erodibility Factor fions/ha/h/havtvtJ4/mm-1), 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 stope in the area. Data required for 15 factor is slope

lenglh and sloPe gradient.

C = Vegetation Cover and Crop Management Factor (dimensionless), which is the

ratio of bare soil to vegetation and non- photosynthetic material' lt is a constant

varue for each rand use category. Data required for c factor is rand use/ land cover.

P is Conseruation Supporting Practice Factor (dimensionless), which takes into

account specific erosion control practices like contour bunding, bench terracing

etc.

2.4.3 Data Acquisition and Preparation .

The base map of study area as ttt"tOy discussed was prepared from Survey of

India Toposheets at 1:50000 scale. The data on various aspects was collected from

different sources. The rainfall data in the Study area was procured from the

Tropical Rainfall Measuring Mission (TRMM) of NASA from their website

https:/'omm.nasa.gov/data-access/downloads/trmm'soilmapofthestudyarea
*r, pr.pareo from soil map of Madhya Pradesh procured from Regional

Centre of National Bureau of Soil Survey & Land Use Planning (NBSS&LUP),

New Delhi.

For the preparation of DEM and preparation of slope map, shuttle Radar

Topography Mission (SRTM) 3 Arc-Second Global Digital Terrain Elevation Data

(DTED) data has been used. For the preparation of land use/ land cover, map

pr"priuu by National Remote sensing centre (NRS[), Indian space Research

RS Envirolink Technologies Pvt. Ltd'
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Bina Proiect Management Unit

Organisation (ISRO) of Dept. of Space with Remote Sensing Applications Centre'

MPCounci|ofScience&Technolog:yaSpartnershasbeenused.

R factor is a function of the falling ,.'totop .nd rainfall intensity and is estimated

as the product of the kinetic energy (E) of the raindrop and the maximum intensity

of rainfail (rso) over duration of 30 min in a storm. The erosivity of rain is carcurated

for each storm, and these values are summed up for each year'

In this study, the storm wise rainfail data were not avairabre for the computation

of rainfall erosivity factor (R); therefore, the relationship between seasonal value

of R and average rainfall has been used. The rainfall erosivity factor has been

definedasR=81.5+0.38X,where,Ristheaverageseasonalerosivityfactor(MJ
mm/ha-1/h-lfYeartl,and X is the annual average rainfall (mm)'

For the estimation of rainfail erosivity in the free draining catchment area, average

rainfa, of 10 years has been taken from the Tropicar Rainfail Measuring Mission

(TRMM) data (Figure 2.3). In the absence of site specific periodic data' TRMM data

from the year 199g to 2009 has been used for the carcuration of R factor. As can

be seen in the Figure 2.3, the free draining catchment area comprises of three

average annual rainfall ranges i.e. <500 mm/year, 500-1000 mm/year and 1000-

2000 mm /year. Similarly, free draining catchment area was'divided into three

zones and was assigned with X values 1500 mm, 750 mm and 250 mm for the

average annual rainfall range of 1000-2000 mm/year, 500-1000 mm/year and

<500 mm/year respectively. The R factors thus arrived are 176'5' 366'5 and 551'5

for the zones having average annual rainfall range of <500 mm/year' 500-1000

mm/year and 1000-2000 mm/year respectively and zones have been shown on

study area map given at Figure 2'4'

Figure 2.3: Averae" nn;;tl Rainfall Yt"Rro^lttee 
Draining Catchment Area as per

Rainfalt ErosivitY (R) Foctor

flap oT
TRMM

2.7
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2.4.3.2 Soil Erodibility (K) Fador
noftheinherenterodibi|ityofthesoilorsurface

material at a particular site under standard experimental conditions' lt 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. The dominant soil unit is 315 (28'69%\, which is

characterised by deep, moderately well drained, calcareous, clayey soils on

sloping plain land with narrow valleys with moderate erosion; followed by soil

unit 314 (L8.17%1, which is characterised by moderately deep, well drained'

calcareous, clayey soils on gently sloping plateau with escarpments with

moderate erosion. Soil map has been shown in Figure 2'5' The legend for soil

unit classes is given in Table 2.2'

R5 FrvrraJlnf< Iecf:nc:fr:gies Fvf" ltd'
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Table 2.2: Description of Soil Units in the Free Draining Catchment Area
Soil
Unit

Main Group Sub Group Area (ha)
Area
(%l

200

Loamn kaolinitic, hyperthermic,
lithic Ustorthents
Very shaHow, well drained, loamY

soils on moderately sloping hills
with escarpments with severe
erosion, ossocioted with:

Fine-loamy, kaolinitic,
hyperthermic, lithic
Ustochrepts
Slightly deep, well drained,
loamy soils on gently sloping
with moderate erosion and
sliehtlv stonv.

LOZL.O4 0.86

305

Fineloamy, mixed, hyPerthermic,
Typic Ustochrepts
Deep, welldrained, loamy soils on
gently sloping hills with upPer
pediments with moderate erosion,
associated with:

Clayey, mixed, (Cal.|,

hyperthermic, Lithic
Ustochrepts
Shallow, welldrained,
calcareous, clayey soils on
gently sloping with moderate
erosion.

3135.18 2.63

306

Fine.loamy, mixed, hyperthermic,
Typic Ustochrepts
Slightly deep, welldrained, loamY

soils on moderately sloping hills
with upper pediments with severe

erosion. associated with:

Fine-loamy, mixed,
hyperthermic Typic Haplustalfs
Slightly deep, well drained,
loamy soils on very gently
sloping with moderate erosion.

14550.55 L2.20

307

Fine, mixed, (Cal.), hyperthermic,
Vertic UstochrePts
Deep, moderately well drained,
calcareous, clayey soils on gentlY

sloping hills with upper pediments
with moderate erosion, ossociated
with:

Loamy, mixed, hyperthermic,
Lithic Ustorthents
Very shallow, well drained,
loamy soils on gently sloping
with moderate erosion and '
slightly stony.

4675.34 3.92

309

Loamy, mixed, hyperthermic,
Lithic Ustorthents
Very shallow, somewhat
excessively drained, loamy soils on

moderately steep sloping hills with
narrow valleys with severe erosion,
associoted with:

Loamy, mixed, hyperthermic,
Lithic Ustochrepts
Shallow, well drained, loamy
soils on gently sloping with
severe erosion and moderatelY
stony.

3563.80 2.99

311

Fine, montmorillonitic,
hyperthermic, Vertic UstochrePts
Deep, well drained, clayey soils on
gently sloping plateau with
escarpments with moderate
erosion, associated with:

Loamy-skeletal, mixed,
hyperthermic, Lithic
Ustorthents
Very shallow, somewhat
excessively drained, loamy-
skeletal soils on moderately
sloping with severe erosion and
strongly stony.

9740.75 8.t7

312

Fine, mixed, hyperthermic, TYPic

Ustochrepts
Slightly deep, well drained, clayeY

soils on very gently sloping plateau

with escarpments with moderate
erosion, associated with:

Fine, mixed, hyperthermic,
Typic Haplusterts
Deep, moderately well drained,
clayey soils on moderately
sloping with moderate erosion.

9823.94 8.24

314
Fine montmorillonitic, (Cal.),

hvperthermic, Typic UstochrePts
Fine, montmorillonitic, (Cal.),

hvoerthermic, Tvpic
2L667.L9 L8.I7

ftS Envirolink Tethrtsl*gles Pvt. Ltd. 2.9
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Haplusterts
Deep, moderatelY well drained,

calcareous, claYeY soils on

gently sloPing with moderate

Moa;AelY deeP, well drained,

calcareous, claYeY soils on gentlY

sloping plateau with escarpments.
witir m-oberate erosion, associ ated

34221.81

Fine, montmorillonitic, (Gal'),

hyperthermic, Vertic
UstochrePts
Deep, moderatelY well drained,

calcareous, claYeY soils on very

gently sloPing with moderate

Fi ne m o nt-m o ri | | on iti c, (Cal'),

hyperthermic, TYPic HaPlusterts

Deep, moderatelY well drained,

calcareous, claYeY soils on gentlY

sloping Plain land with narrow

vatleys with moderate eroslon'

16874.22

Fine, montmorillonitic,
hyperthermic, Vertic
UstochrePts
Deep, moderatelY well drained,

clayey soils on very gentlY

stoping with moderate erosion'

f ine rnontmoriltonitic, (Cal')'

hyperthermic, TYPic HaPlusterts

Deep, moderatelY well drained,

calcareous, claYeY soils on very

gently sloping intervening basin.
ilritn moOerate erosion , ossociated

figure f Gatchment Area
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these particles are easily detached. it,utat, to moderately deep with moderate

erosion have moderate K value i.". oio, because they are less susceptible to

particledetachmen.,natheyproducerunoffatmoderaterates.Verysha||ow
withsevereerosionhavehighKva|uei.e.0.325.Variousc|assesofsoi|andthe
values of K are shown in Figure 2'6 and given in Table 2'3'

Dam Site
Kda Me6@
tfiJation Pmjed

K Factor Vatue

tlj o-rzs

i$ o.mo i

i i- ; 0-150 r,y!**-.--'

ffi'
?8'at0"f

,,r raining Catchment Area

Table 2.3: Soil Erodibility Factor for different Soil Types

2.71
.-- n..t f f^

ES Envirolir'k Technologres YvL' Lt\r



t
O ,,ro ,,or"n *onon"'"" un" *f"'N'*' "uo'fo' 

uo'oo *oio''""not'o! "oi

o
lrnErr-r,ao,i---n"*p,"ssionoTtn".tr".tottopos''phy,specifica||yhi||c :iTr"ff::":::,'-.",ffi"#;T::';;:":!"n+i$"i::[::rJffi:'l;:o :;u*:,;[:t J':l:*jn*JI,Hd"iJ::iii:l':i i"dli.:i:r;::';
lprerequisiteforLSfactor.Asa|readydiscussed,SRTMdatahasbeenusedforo til*:;xk::Yi:ru:l*::::fiH1:::t*i:".rui: 

-I::

2.72

78"50trE

Banda Maior

'*'*,li''"" t't

M*A



a
o
o
o
o
O

c
o
o
o
o
)

o
o

ia
Ic
lolrlr
ll
lrlo
lc

S$ suuwaeaneuBoutdary

LS factorValue

G 
Hish:527'414

ffi Lo*,o

&
01.53 6 I 12 15

@or Map of Free Draining catchment Area

2.4.3.4 crop Monqgemen' lvt ruu""

The C factor is an expression of tf," 
"tt"tt 

of surface cover and roughness' soil

;i;;r;;and soir_disturbing activities on rates of soir ross at a particurar site.

The value of c decreases as surface cover and soil biomass increase' thus

protecting the soil from rain splash and runoff. In the present study' the land

use/land cover map 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

hasbeenusedinthea||ocationofCfactorfordifferent|andusec|asses.

Crop Management (C) Fador

2.7i

Droft EIA/EMP study for Bando Maior trrigotion Proiect

nS f nvirolink Teth*olagies Pvt' Ltd'
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Bina Project Manogement Unit Draft EIA/EMP study for Banda Maior lrrigation Proiect

The classified land use/ land cover map of the catchment area is shown as

Figure 2.9. The land use/ land cover pattern of the catchment area has been

given in Tabte 2.4. As can be seen from the map and table, the land use/ land

cover pattern can be classified into nine classes, out of these nine classes,

agricuftural land covers the maximum area i.e.62.28%, followed by deciduous

forest, covering 20.26% and scrub land, covering 10.91%. Rest all the other

classes covers the remaining 5.55%.

78"s0 0'E

Banda Maior
hrigation Project
Dam Site N

:**4
z

(]3 suuw"t"t"hed Boundary

Landuse/ Landcover Class

ffi DeciduousForest

, .': Scrub Fotest

W Scrubland

:::., Banen Rocky Land

Agriculiural Land

Fallow Land

;l{S r',lining nrea

W settement

ffi uaterbody

78'30SE

Figure 2.9: Land use/ Land cover Map of Free Draining Catchment Area
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Bi na P roiect M an a7e ment U nit

'0.. *"" r"'t"*nder different |and usel land cover c|asses

-l^^,r,^ollan.le-t.rverGlassgs

Area (ha) Area (%)

24169.97 20.26
3346.55 2.81

Scrub Forest
13007.80 10.91

Scrub Land
464.39 0.39

74289.23 62.28
^v 1795.95 1.51
Fallow Lancl

- 765.98 0.64
Settlement

230.76 0.19
Mining

1203.20 1.01
WaterbodY

149072.08 100Total

Table 2.5 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 managementfactors given at Figure 2'10 '

Caflrhmanf Araa
Finrrra 2 4f,' e tr;rtt t"lrto man nf Froa Jlrainit
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Table 2.5: Grop Management Factor
i'. NO Lano use, Lano cover lvDe u value

1 Declduous Forest v.uz
z itcruo Forest .t 5cruD Lano U.UJ
J Fallow Lancl U.UC
4 Agrlcultural Lancl & U,U1
c Uarren rocKy lano i'efl ement, Mr nrng Area & waterbody U.UU

Conseruation Support Practice (P) Factor
The P factor is an expression of the effects of supporting conservation
practices, such as contouring, bufferstrips of vegetation, and terracing, on soil
lossata particularsite. ltisthe ratioof soillosswith specificsupportpractice
to the corresponding loss with up- or down-slope cultivation. ln the present
study, the P factor has been considered as 1

OutputPresentation
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 2.6 & Figure 2.11).Thefree
draining catchment area under different Erosion Intensity
categories is given in Table 2.7. As can be seen from the figure and
table, around 78o/o of the catchment area is prone to less than 1

tons/halannum soil erosion, i.e. under negligible erosion intensity
category. Almost negligible i.e. 0.17% of its ar€a is prone to Severe
and Very Severe soil erosion.

Table 2.6: Soil Loss Range and Erosion Intensity Categories
u.

No.
50il loss rn

tons/hectare/annum
Erosion Intensity

Cateqory
<,I Negltgtble

2 1-5 Sllght
3 5-10 VCry LOW
4 'tu-zu LOW
c 2U4g Moderate
6 40-u0 severe
I >E0 Very Severe

Table 2.7: Area falling under different Erosion Intensity Categories
Erosion Intensity Gategory Area (ha) Area (%)

Negligible VJl JC,4U 76.09
sIght 10b3u.ou 13.U6
Very Low 559/.U6 4.69
Low 2896.79 2.45
Moderate v10.4c U.T I
Severe 1t t.1v u.1c
very uevere r9.53 o.o2

Total 149072.08 100
$ern#c mc;cr praiert
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2.5 PRIORTIZATION
METHOD

oF WATERSHEDS USING SILT YIELD INDEX (SYl)

Sin f,UU Index' (SYl), method has been used for prioritization of watersheds

in the catchment for treatment. The Silt Yield lndex (SYl) is defined as the

yietd 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 Model (SYl) considers

sedimentation as product of erosivity, morphometry and delivery ratio of a

particular watershed 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 (SYl) was calculated using following

empirical formula:

SYI =>(Ai *Wi )*Di *100; where i=1ton
Aw

where,

Ai =

Wi =

n=
Aw=
Di =

2.5.L Erosion lnte Mapping Unit

Erosion lntensity 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 watershed-wise SYl. Erosion

lntensity 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 watershed.

2.5.2 Weightage Value

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

collectivety, 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

Area of ith unit (EIMU)

Weightage value of ith mapping unit

No. of mapping units

Total area of watershed.

Delivery ratio

RS Enviralink Techr'ologies Pvt. Ltd. 2.18
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sibi|ities.Theweightageva|ueassignedtoerosion

mapping unit in a watershed ranges from tl-z0'

2.5.3 Delivery Ratio '

Delivery ,rtior-t'offi*t"O t* ""h oithe erosj:l-,ll--t:1Y':l: *:uellvely rcrlr.,J '"-:'---.::'-:-::.-^- naterial that finally finds
delivery ratio suggests the percentage of eroded r

entry into reseruoi, o, river/ stream. Delivery ratios are assigned to all erosion

intensity units depending upon their distance from the nearest stream' The

criteria adopted for assigning the delivery ratio are as follows:

2.5.4 Silt Yield lndex

The area of each of the mappingJnits is to*pui"d and silt yield indices of
-^-| ^lranra

ilffi;'i"rr."n.ds are calculated using the equations mentioned above'

The sYl values for classification of various categories of erosion intensiw rates

are given in Table 2'8'

Table 2.8: Calculation of SYI in Wateisheds
Silt Yield

(SY) = 
gg *

IWFI

Delivery
Ratio (DRl

SYI =
(sY*DR+loollsASub-

Watershed
EIMU

EIMU Area
(hectare)

(EA)

Weightage
factor (WF)

0.9 1082
2C3C6b

t 0.00 20 U.UU

2 0.00 20 0.00
0.00

3 0.00 18

4 o.2l 16 4.32
23.38

5 L.67 t4
203.83 t2 )L4\ 99

b 10822473.6e
Total zo.5.t t

0.9 1101
2C3C6c

t t.t7 20 23.42

2 t.23 20 24.58

3 3.53 18 63.45

4 L4.03 16 224.4t

5 42.87 t4 600.t7

6 702.09 L2
1101

Total lost.JL
45.89

0.9 1108
2C3C6d

L 2.29 20

2 L5.27 20 305.42

3 101.90 18 L834.23

4 345.59 16 5529.44

5 6R? 18 t4 9567.32

12 41n1L9 1q
6 LUUlZ.5) id 1108

^+al 11160.79 IJ
1059

1 5.61 20 LL2.l4 u.6)
ZLJI-tJI

2.79

n--rn uito lin t r* *fu n * loqt irs P vf " l f d"
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Weightage
factor tWF)

Silt Yield
(SY) = gg *

IWF}

Delivery
Ratio (DR)

SYl =
(sY'fDR*100)/sASub-

Watershed
EIMU

EIMU Area
(hectare)

(EA}

2 63.99 20 L279.77

3 203.05 18 3654.8s

4 385.77 L6 6L72.26

5 547.L7 L4 7660.4L

6 8330.@ L2 99960.53
118839.96 1059

Total 9535.53
2L.53

0.9 1098
ZC3CG+

1 1.O8 20

2 8.70 20 t73.9t
3 41.80 18 752.4L

4 t23.28 16 L972.48

5 26L.94 L4 3656.57

6 6242.49 L2 74909.88
8t496.77 1098

Total 6679.24

0.8 1006
2C3C6h

1 1.89 20 3 l.t6
2 2L.16 20 423.L4

3 169.60 18 3052.76

4 522.47 L6 8359.45

5 754.90 t4 10568.59

6 6815.58 12 81786.99
to4228.70 1006

Total 8285.59
20 0.00

0.85 1032
2C3C6j

L 0.00
2 0.91 20 L8.20

3 10.41 18 187.33

4 50.30 L6 804.78

5 103.16 | L4 1444.2L

6 3255.85 L2 39070.14
4t524.66 t to32

Total 3420.62

2C3C6n

L
2

0.50 20 9.95

1085
L.22 20 24.40

3 4.03 18 72.59 0.9
4 L7.49 16 279.85

5 51.45 L4 720.28

6 4L33.65 t2 49603.77
50710.84 1085

Total
25.54

0.9 1110
2C3C6p

t t.28 ZU

2 19.58 20 397.62

3 94.7t 18 t704.78

4 2!2.96 L6 3407.29

5 347.32 L4 4862.53

6 6t75.L7 t2 74tO2.O9
84493.84 1110

Total 6851.02

2C3C6q

1 0.09 20 1.80

0.8 974
2 2.39 20 47.88

3 4L.48 18 746.72

4 2t9.4L 16 3510.49

5 s76.68 t4 8073.54

6 L208L.97 t2 L44983.62
157364.05 974

Total L2922.O2
1.80

0.9 1085
2C3C7a

t 0.09 20

2 o.64 20 t2.73

3 5.7r 18 LO2.75

4 47.75 16 763.99

5 97.O3 t4 1358.40

RS E nvirolink Technolagies Pvt' Ltd'
2.20
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2.5.5 prioritization of sub-WateFheds : -^:;^-
The,ub-*rtt"hEdi-ot *U"q--*ntty ttt"O^-.i:t:- r:l':::t ;lt::;l;;
::;J#;fffil;:",,.;;o;;;-syr u,ru.s. rhe criteria rorrowed ror prioritv

categorizationofsub-watershedsdependingupontheirSY|valuesisgiven
below and the priority classification of individual watershed'is given in Table

2.9 and Figure 2'12'

SYI =
(sY*DR*100)/sAEIMU Area

(hectare)
{EA}

Weightage
factor (WFl

silt Yietu
(SY) = EA *

,r tFl

DeliverY
Ratio (DR)Sub-

Watershed
EIMU

-6 --8045.70 12 9b546.+f
1085

98788.138195.92

1032

Total 20 1BO

0.85
zc3c7b

1
20

2 2.34
269.9s

3 15.00 18
16 1 1qq 91

4 74.14

5 1q,6 qR L4 ZLJI.T)

4678.24
1) 56138.84

6
-59851.02

LV'1
4927.39

1084

Total 20 19 62

0.9

u.96

2 r.22 20 L+.JJ

7C3C7c

18 1?n 10
3 6.6t
4 48.85 t6 /or.t,

L4 L442.7t
5 103.0s

!L7L43.69
6 976t.97 1084

-t19532.12o,oa) 7\

1051

I oral 2A 14 ?9

0.85
2C3C7d

L tJ.l z

2 11 7\ 20. z5).vv
18 L303.23

3 72.40
4678.52

4 292.47 1b
t4 7846.82

5
t2 gloq?.26

6 95L7s.2L
- Total

0.85 1031

2A

2C3C7t

1 o.u5
52.35

2
', A) 20

18 )7q 67
3 L5.54

1451.q3
4 on -l) 16

L4 Laql 75
5 33Z.Zt

99385.79
6 8'282.L5 L2 1031

8723.35Total

0.85

0.46 20

2C3C7g

L L3r.64
6.582

20
18

-7R9.4S 1045g | 4-6e'
4 t46.72 t6 LJ+T

14 4!45.98
5 296.14

54636.18
6 4553.0? 1045

62039.00EnaE 61

984

I oral 20 6', -17

0.8
2C3C7h

J.Z4

2 L7.60 -- 20 5)r.vo
L582.76

3 87.93 1U

16 4864.75
4 304.0s

L4 -9539.685 681.41

6 9634.2t LZ
/r tt 984

tfizs.qg L)LVt-.-t
Total

i;E r; rrl; rk r",h nologie s P vt' Ltd'
2.27
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Figure 2.t22 Sub-Watersheds Priority Classification Map of Free Draining

Catchment Area

Table 2.9: Priority Number as per SYI Classification

s.
No.

Sub-
Watershed

sYt Priority
Priority
Number

L 2C3C6b 1082 Low 2

2 2C3C6c 1101 Medium t
3 2C3C6d 1108 Medium 1

4 2C3C6f 1059 Low 2

5 2C3C6e 1098 Low 2

PrioriW categories SYlValues
Very hieh > 1300

Hieh LZOO-t299
Medium 1100-1L99

Low 1000-1099
Verv Low <1000

RS Enviralink Technolagies Pvt. Ltd. 2.22
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s.
No.

Sub-
Watershed

sYl Priority
Priority
Number

6 2C3C6h 1005 Low 2

7 2C3C6i 1032 Low 2

8 2C3C6n 108s Low 2

9 2C3C6p 1110 Medium L

10 2C3C6q 974 Very Low 3

L1 2C3C7a 1085 Low 2

t2 2C3C7b LO32 Low 2

13 2C3C7c 1084 Low 2

t4 2C3C7d 1051 Low 2

15 2C3C7f 1031 Low 2

16 2C3C7e 1045 Low 2

t7 2C3C7h 984 Very Low 3

2,6 TREATMENT PLAN
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2.6.L Area to be taken up for Treatment

Area under severe and very severe erosion intensity category in all the 17 sub-

watersheds will be taken up for treatment. To arrive at such an area, area

under severe and very severe erosion intensity category was extracted for

each sub-watershed, which comes out to be L96.72 ha. Thereafter, area

considered as treatable area is !96.72 ha (or say t97 ha). Out of the total 197

ha to be treated, it is proposed to treat 104 ha by biological measures and the

rest 95 ha by engineering measures. Area proposed to bctreated by biological

measures will be well supported by proposed engineering measures.

The period for implementing CAT plan interventions including maintenance

has been taken as 9 years. lt is proposed to prepare mlcro plans for micro-

watersheds, establish administrative setup and implement other entry point

activities in the first year itself. lt is proposed to implement treatment

measures in sub-watersheds falling under medium priority in the second year

itself, fotlowed by implementation of treatment measures in sub-watershed

falting under low priority in third year and sub-watershed falling under very

low priority in fourth year. Maintenance period will be subsequent 5 years for

afforestation as well as enrichment, whereas, maintenance period will be

subsequent 3 years for energy plantation

2.6.2 TreatmentMeasures
Watershed management is the optimal use of soil and water resources within

a given geographical area so as to enable sustainable production. lt implies

changes in land use, vegetative cover, and other structural and non-structural

action that are taken in a watershed to achieve specific watershed

{lS Envirolink Tethn*logies Pvt. lfrf, 2.23
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management ouectives. The overall objectives of watershed management

programme are to:
o increase infiltration into soil;

r control excessive runoff;

r ffi?flCIge & utilize runoff for useful purpose'

The basis of site selection for different engineering treatment measures under

CAT are glven in Table 2'10'

Table 2.10: Basis for selection of catchment area treatment measures

Scrub forest land

Deciduous forest land

Scrub land and Fallow land

Autties formed alsgldlbs strg3g
Brushwood Check Dams

tn ttte itreams of 3'd and 4

ffiers are not stable in

rticular stretch of a streamGabion Check Dams
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