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CATCHMENT AREA
TREATMENTPLAN

NEEDFORCATCHMENTAREATREATMENT

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 catchmentadversely affects the land productivity in the area.
Thus, a well-designed Catchment Area Treatment (CAT) Plan is essential to
amelioratethe above mentionedadverse 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 (land use pattern).
Therefore, study of erosionand sedimentyield from catchments are ofgreat
importance. Soil erosion leads to:

e loss in productionpotential -
e reduction in infiltrationrates

e reduction in water-holdingcapacity

¢ loss ofnutrients

e increase intillage operation costs

e 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 essential to ameliorate the above mentioned '
adverse process 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.

2. Prioritizing the areas for treatment using Silt Yield Index (SYI).
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2.2

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

RIVER SYSTEM

2.3

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.

CATCHMENT AREA

2.4

The catchment area of the project up to the proposed dam site is 1490.72
km?. 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.

METHODOLOGY ADOPTED FOR THE STUDY N

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

e Defining data requirement

e Data acquisition and preparation

e Qutput 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 Irrigation 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.

RS Envirolink Techinologies Pvt. Ltd. 27
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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 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 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
(2C3C7) Watersheds; and 17 sub-watersheds. The detail of sub-watersheds
delineated for the free draining catchment area is given below (Table 2.1 and
Figure 2.2). :

‘Table 2.1: Names and Codes of Watersheds Delineated

s Water Sub- Sub- Sub-
] Resource Basin Catchment Watershed | Watershed | Watershed

No. : Catchment

Region Code Area (ha)
1. 2C3Ceb 205.77
2. 2C3C6e 764.91
3. 2C3Ced 11160.79
4, 2C3cef 9535.63
5. Karawan 2C3Ceg 6679.24
6. i (2C3Co) 2C3C6h 8285.59
2 Yamuna | confluence Betwa 2C2CH] 901
8. Ganga (2) (2€) VS RITRG (2€3C) 2C3Cén 4208.34
9 (2C3) 2C3C6p 6851.02
10. 2C3Ceq 12922.02
11 2C3C7a 8196.92
12 Kotigt 2C3C7b 4927.39
18 (2C3C7) 2C3C7c 9922.75
14. 2C3C7d 7695.45
15. 2C3C7f 8723.35

RS Envirolink Technologies Pvt. Lid. 5 24
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2.4.2 Defining Data Requirement
Soil loss has been calculated through RUSLE (Revised Universal Soil Loss Equation)
model 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/ha‘VMJ"/mm‘l), 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
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P is Conservation 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 already 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://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.

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
prepared by National Remote Sensing Centre (NRSC), Indian Space Research

RS Envirolink Technologies Pvt. Lid. S 26
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Organisation (ISRO) of Dept. of Space with Remote Sensing Applications Centre,
MP Council of Science & Technology as partners has been used.

2.4.3.1 Rainfall Erosivity (R) Factor

Figure 2.3: Average Anhhél R

R factor is a function of the falling raindrop and rainfall intensity and is estimated
as the product of the kinetic energy (E) of the raindrop and the maximum intensity
of rainfall (Is) over duration of 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 (R); therefore, the relationship between seasonal value
of R and average rainfall has been used. The rainfall erosivity factor has been
defined as R = 81.5 + 0.38X, where, R is the average seasonal erosivity factor (M)
mm/ha’/h"/year?), 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 2.3). In the absence of site specific periodic data, TRMM data
from the year 1998 to 2009 has been used for the calculation 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
sones 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 651.5
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.
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Figure 2.4: R Factor Values Map of Free Draining Catchment Area

2.4.3.2 Soil Erodibility (K) Factor

The K factor is an expression of the inherent erodibility of the soil or surface
material at a particular 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. 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 (18.17%), 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.

P
i

S

E

nvirolink Technologies Pvt. Ltd. 2.8




EENENENENENENENNENNENENESRNENNENNENDHSENRNHENRNHRE N

Bina Project Management Unit

Draft EIA/EMP study for Banda Major Irrigation Project

Table 2.2: Description of Soil Units in the Free Draining Catchment Area

| Sail 4 Area
J_Uni : Main Group Sub Group Area (ha) (%)
\- Loamy, kaolinitic, hyperthermic, Fine-loamy, _kaollsmtlc,
Lithic Ustorthents hyperthermic, Lithic
Very shallow, well drained, loam i
| 200 soi[!.: o mod;ratel G in’ hills Y Slightly deep, well drained, 1021.04 | 0.86
: ¥ S5 loamy soils on gently sloping
| with escarpments with severe ; :
B st wiih: with moderate erosion and
i : slightly stony.
. Y 2 1 i Cal.
Fine-loamy, mixed, hyperthermic, Clevey, mlxa:d, (. - )
Typic Ustochrepts hyperthermic, Lithic
Deep, well drained, loamy soils on Ustuchrepts :
305 : ] : Shallow, well drained, 3135.18 2.63
gently sloping hills with upper :
. : : calcareous, clayey soils on
pediments with moderate erosion, : :
Necckited with: gently sloping with moderate
- erosion.
Fine-loamy, mixed, hyperthermic, -
Typs Ustocheepts h ertherr;licT i:: Haplustalfs
Slightly deep, well drained, loamy P yeietap -
306 <ol on toderately sioping hills Slightly deep, well drained, 14550.55 | 12.20
with upper pediments with severe - ".w SDJ!S on very gently -
aasion Heehdak A sloping with moderate erosion.
; :
Fme,_ mixed, (Cal.), hyperthermic, Comtiny, itk Byderthanuis,
Vertic Ustochrepts
: Lithic Ustorthents
Deep, moderately well drained, N sl walldrstnad
307 | calcareous, clayey soils on gently Ioarrvn sl O’n it lo i;1 4675.34 3.92
sloping hills with upper pediments it rnoderategeros?!on aidg-
with moderate erosion, associated ;
iy slightly stony.
Loamy, mixed, hyperthermic, Loamy, mixed, hyperthermic,
Lithic Ustorthents Lithic Ustochrepts
Very shallow, somewhat Shallow, well drained, loamy _
309 | excessively drained, loamy soils on | soils on gently sloping with 3563.80 2.99
moderately steep sloping hills with | severe erosion and moderately
narrow valleys with severe erosion, | stony.
associated with:
Loamy-skeletal, mixed,
Fine, montmorillonitic, hyperthermic, Lithic
hyperthermic, Vertic Ustochrepts | Ustorthents
Deep, well drained, clayey soils on | Very shallow, somewhat
3l gently sloping plateau with excessively drained, loamy- Sadis 847
escarpments with moderate skeletal soils on moderately
erosion, associated with: sloping with severe erosion and
strongly stony.
:;:t‘zc:rlzsfs: HYPCISRAVIRIC, TYPIC Fine, mixed, hyperthermic,
Siightly deep, vill drained, cayey. | YRIC Hapusterts :
312 soils on very gently sloping plateau Deep, moderately well drained, 9823.94 8.24
with escarpments with moderate daygy sou}s S HGE Eyately :
S AR sloping with moderate erosion.
z :
Fine montmorillonitic, (Cal.), Fine, montmorillonitic, (Cal.), :
s hyperthermic, Typic Ustochrepts hyperthermic, Typic ¢1667.19 | 18.17
RS Enviralink Technologies Pvi. Lid. 2.9
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Ss:lt Main Group Sub Group Area (ha) ‘p(‘,:f )a
Moderately deep, well drained, Haplusterts
calcareous, clayey soils on gently | Deep, moderately well drained,
sloping plateau with escarpments calcareous, clayey soils on
with moderate erosion, associated | gently sloping with moderate
with: erosion.
Fine montmorillonitic, (Cal.), Fine, montmorillonitic, (Cal.),
hyperthermic, Typic Haplusterts hyperthermic, Vertic
Deep, moderately well drained, Ustochrepts
315 | calcareous, clayey soils on gently Deep, moderately welldrained, | 34221.81 | 28.69
sloping plain land with narrow calcareous, clayey soilsonvery
valleys with moderate erosion, | gently sloping with moderate
associated with: erosion.
Fine montmorillonitic, (Cal.), : —
hyperthermic, Typic Haplusterts tF‘me, rTI:J ntm_orllbor:it'flc,
Deep, moderately well drained, L e e
317 | calcareous, clayey soils on very Eschrapts : 16874.22 | 14.15
ety ¢l fn intervening basin Deep, moderately well drained, ’ §
vgﬁth %ode?atg erosion, associated clayey soils on very gently
e : sloping with moderate erosion.
TOTAL 149072.08 | 100
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Bina Project Management Unit Drajft
soil can be

As per the soil map of the free draining catchment area, the

classified in three major categories. deep with moderate erosion have low K
values i.e. 0.15 because of high infiltration resulting in low runoff even though
these particles are easily detached. Slightly to moderately 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. Very shallow
with severe erosion have high K value i.e. 0.325. Various classes of soil and the
values of K are shown in Figure 2.6 and given in Table 2.3.

Table 2.3: Soil Erodibility Factor for different Soil Types
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2.4.3.3 Topographic (LS) Factor

of
assumption that runoff accumulates a
direction. Digital Elevation Model (DEM)
prerequisite for

area, the slope ranges from 0° to
free draining catchment area is given at Fi

LS factor. As already discussed, SRTM
DEM and the sae DEM has been used for the preparation
slope map in degrees prepared for the free dr
at Figure 2.6. As can be seen from the figure,

The LS factor is an expression of the effect of topography, specificall
slope length and steepness, on rates of soil loss at a particular site. The value
‘Ls’ increases as hill slope length and

y hill

steepness increase, under the

nd accelerates in the down-slope
and Slope of a particular area is

gure 2.7.
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data has been used for
of slope map. The
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Figure 2.8: LS Factor Map of Free Draining Catchment Area

2.4.3.4 Crop Management (C) Factor

The C factor 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 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
has been used in the allocation of C factor for different land use classes.

RS Envirclink Technologies Pvt. Ltd. 213
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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 Table 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,
agricultural 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 6.55%.
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Table 2.4: Area falling under different land use/ land cover classes

Landuse/LandcoverClasses | Area (ha) Area (%)
Deciduous Forest 24169.97 20.26
Scrub Forest 3346.55 2.81
Scrub Land 13007.80 10.91
Barren Rocky Land 464.39 0.39
Agricultural Land 74289.23 62.28
Fallow Land 1795.95 1.51
Settlement 765.98 0.64
Mining 230.76 0.19
Waterbody 1203.20 1.01

2 Total 149072.08 100

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 management factors givenat Figure2.10.
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Table 2.5: Crop Management Factor
S. No. Land use/ Land cover Type C Value
1 Deciduous Forest 0.02
2 Scrub Forest & Scrub Land 0.03
3 Fallow Land 0.05
4 | Agricultural Land & 0.01
o Barrenrockyland Settlement, MiningArea&Waierbody| 0.00

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 ata particularsite. Itis 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.

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). The free
draining catchment area under different Erosion Intensity
categories is given in Table 2.7. As can be seen from the figure and
table, around 78% of the catchment area is prone to less than 1
tons/ha/annum 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

S. Soil loss in Erosion Intensity
No. | tons/hectarelannum Category
1 <1 Negligible
2 1-5 Slight
3 5-10 Very Low
4 10-20 Low
5 20-40 Moderate
6 40-80 Severe
7 >80 Very Severe
Table 2.7: Area falling under different Erosion Intensity Categories
Erosion Intensity Category | Area (ha) Area (%)
Negligible 93135.40 78.09
Slight 16530.60 13.86 -
Very Low 5597.86 4.69
Low 2896.79 2.43
Moderate 916.45 0.77
Severe 177.19 0.15
Very Severe 19.53 0.02
Total 149072.08 100 :
Banda major project 16
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Figure 2.11: Erosion Intensity Map of Free Draining Catchment Area
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2.5 PRIORTIZATION OF WATERSHEDS USING SILT YIELD INDEX (SYI)
METHOD

*Silt Yield Index’ (SYI), method has been used for prioritization of watersheds
in the catchment for treatment. The Silt Yield Index (SYI) 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 Model (SYI) 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 (SY!) was calculated using following
empirical formula:

syl =X (Ai *Wi)*Di*100; wherei=1ton

Aw
where,
Ai = Area of ith unit (EIMU)
Wi = Weightage value of ith mapping unit
n = No. of mapping units
Aw = Total area of watershed.
Di = Delivery ratio

2.5.1 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 watershed-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 watershed.

2.5.2 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
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indicative of deposition possibilities. The weightage value assigned to erosion
mapping unitin a watershed ranges from 11-20.

2.5.3 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 stream. The
criteria adopted for assigning the delivery ratio are as follows:

Nearest Stream Delivery ratio
0- 0.9km 1.00
1.0- 2.0km 0.95
2.1- 5.0km 0.20
5.1-15.0km 0.80
15.1-30.0 km 0.70

2.5.4 Silt Yield Index
The area of each of the mapping units is computed and silt yield indices of
individual watersheds are calculated using the equations mentioned above.
The SYI values for classification of various categories of erosion intensity rates
are given in Table 2.8.

Table 2.8: Calculation of SYl in Watersheds

F Sub- EIMU E(l:'l l:t::z)a Weightage (;};Z'EE* Delivery SYl =
Watershed | factor (WF) Ratio (DR) (SY*DR*100)/SA
(EA) (WF) ey
1 0.00 20 0.00
2 0.00 20 0.00
B 0.00 18 0.00
2€3C6b - 57 i€ 5 0.9 1082
5 1.67 14 23.38
6 203.83 12 2445.99 A
Total 205.77 2473.69 1082
1 1.17 20 23.42
2 1.23 20 24.58
3 3.53 18 63.45
2C3C6¢ = T & T 09 - 1101
5 42.87 14 600.17
6 702.09 12 8425.03
Total 764.91 9361.07 1101
1 2.29 20 45.89
. 2 15.27 20 305.42
3 101.90 18 1834.23
2€3C6d 345.59 16 5529.44 0= 1108
5 683.38 14 9567.32 '
6 10012.35 12 120148.19 |
Total 11160.79 137430.49 1108
| 2c3cef 1 5.61 20 112.14 0.85 1059
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Sub- EIMU E(I::z l:t:::)a Weightage é::;:':ﬂ, Delivery SYl=
Watershed factor (WF) Ratio (DR) | (SY*DR*100)/SA
(EA) (WF)
2 63.99 20 1279.77
3 203.05 18 3654.85
a 385.77 16 6172.26
5 54717 14 766041
6 8330.04 12 99960.53
Total 9535.63 118839.96 1059
1 1.08 20 21.53
2 8.70 20 17391
3 41.80 18 75241
Lot 4 123.28 16 1972.48 o 1098
5 261.90 14 3666.57
6 6242.09 12 74909.88
Total 6679.23 81496.77 1008
1 1.89 20 37.76
2 21.16 20 42314
3 169.60 18 3052.76
20506h, 4 522.47 16 8359.45 68 1009 |
% 754.90 14 10568.59 |
6 6815.58 12 81786.99
Total 8285.59 104228.70 1006
1 0.00 20 0.00
2 0.01 20 18.20
: 3 10.41 18 187.33
2C3C6;j - = = = s 0.85 1032
5 103.16 14 144421
6 3255.85 12 39070.14
Total 3420.62 41524.66 | = 1032 |
1 0.50 20 9.95 |
2 1.2 20 20.40 |
3 4.03 18 72.59 |
2C3Cen 4 17.49 16 279.85 L 1085 |
5 51.45 14 720.28 '-
6 4133.65 12 49603.77 .
Total 4208.34 50710.84 1085 |
1 1.28 20 25.54 |
2 19.58 20 391.62 |
3 94.71 18 1704.78 |
2C3C6p 4 212.96 16 3407.29 0.9 1110
5 347.32 14 4862.53
3 6175.17 12 74102.09 |
Total 6851.02 84493.84 1110 |
1 0.09 20 1.80
2 2.39 20 47.88 |
3 41.48 18 746.72 |
2€3Ceq 219.41 16 3510.49 0.8 o |
5 576.68 14 8073.54
6 | 1208197 12 144983 .62 __
Total 12922.02 157364.05 974 |
1 0.09 20 1.80 |
2 0.64 20 12.73 '
2C3C7a 3 571 13 102.75 0.9 1085
4 47.75 16 763.99
5 97.03 14 1358.40
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Sub- EIMU E(I:l l:t:::)a Weightage (:g; :':Ld* Delivery SYl =
Watershed (EA) factor (WF) (WF) Ratio (DR) (SY*DR*lDO)/SA

6 3045.70 12 06548.45

Total 8196.92 08788.13 1085
1 0.09 20 1.80
2 2.34 20
3 15.00 18

23 = = 0.85 1032
5 156.98 2197.75
6 4678.24 12 56138.84

Total 4927.39 59851.02 1032
1 0.98 20 \ 19.62
2 1.22 20 2439
3 6.67 18 120.10

2637 3 4885 | e — e 0.9 1084
5 103.05 14 1442.71
6 9761.97 12 117143.69

Total 9922.75 119532.12 1084
1 0.72 20 14.39
2 11.75 20 235.00
3 72.40 18 1303.23

2€3C7d 5 L | % = amo 0.85 1051
5 560.49 14 7846.82
6 6757.69 12 21092.26

Total | 7695.45 95170.21 1051
1 0.05 20 1.06
2 2.62 20 52.35
3 15.54 18 279.67

2C3C7¢ a 90.72 16 1451.53 088 L
5 332.27 14 4651.75
6 8282.15 12 99385.79

Total 8723.35 105822.16 1031 |
1 0.46 20 9.15
2 6.58 20 131.64
3 42.69 18 768.45

203C78 g 146.72 16 2347.59 e 1045
5 296.14 14 4145.98
6 4553.02 12 54636.18

Total 5045.61 62039.00 1045
1 3.24 20 64.77
2 17.60 20 351.96
3 87.93 18 1582.76

2€3C7h 4 304.05 16 4864.75 G:e 984
5 631.41 14 9539.68
6 0634.21 12 115610.57

Total 10728.43 132014.49 084 |

255 Prioritization of sub-Watersheds
The sub-watersheds are subsequently rated Into various categories
corresponding to their respective SYI values. The criteria followed for priority
categorization of sub-watersheds depending upon their SYI values is given
below and the priority classification of individual watershed is given in Table
2.9 and Figure 2.12.

2.21
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Priority categories SYI Values
Very high > 1300
High 1200-1299
Medium 1100-1199
Low 1000-1099
Very Low <1000

Banda Major
,¢ Imigation Project
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Figure 2.12: Sub-Watersheds Priority Classification Map of Free Draining

Catchment Area
Table 2.9: Priority Number as per SYI Classification
5. Sub- e Priority
No. | Watershed 1 Friofty Number
1 2C3C6b 1082 Low 2
2 2C3C6c 1101 | Medium 1
3 2C3C6d 1108 | Medium 1
4 2C3C6f 1059 Low 2
5 2C3C6g 1098 Low 2
RS Envirolink Technologies Pvt. Lid. g 2.22
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' S. Sub- s Priorit
No. | Watershed o i Numb:r
6 2C3C6h 1006 Low 2
i 2C3C6j 1032 Low 2
8 2C3C6n 1085 Low 2
9 2C3C6p 1110 | Medium 1
10 2C3Ceq 974 | Very Low 3
11 2C3C7a 1085 Low 2
12 2C3C7b 1032 Low 2
13 2C3C7c 1084 Low 2
14 2C3C7d 1051 Low 2
15 2C3C7f 1031 Low 2
16 2C3C7g 1045 Low 2
17 2C3C7h 984 | Very Low 3

2.6 TREATMENT PLAN

2.6.1 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 196.72 ha. Thereafter, area
considered as treatable area is 196.72 ha (or say 197 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 be treated 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. It is proposed to prepare micro plans for micro-
watersheds, establish administrative setup and implement other entry point
activities in the first year itself. It is proposed to implement treatment
measures in sub-watersheds falling under medium priority in the second year
itself, followed by implementation of treatment measures in sub-watershed
falling 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 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 taken in a watershed to achieve specific watershed

RS Envirolink Technologies Pvt. Ltd, 5 2.23
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management objectives. The overall objectives of watershed management

programme are to:

e increase infiltration into soil;

o 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 Table 2.10.

Table 2.10: Basis for selection of catchment area treatment measures

Treatment measure Basis for selection
Afforestation Scrub forest land
Enrichment Deciduous forest land
Energy Plantation Scrub land and Fallow land :
Brushwood Check Dams Gullies formed around the streams
Dry Stone Masonry Check Dams | In the streams of 3" and 4% ordér
Gabion Check Dams Whgrever loose boulders are not stable in
particular stretch of a stream
] /
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