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Avg Per
AIC Akola
BCM

BCR

BIPC Buldhana

CAD
CADA A’bad
CBIP
CCA
CIPC
Chandrapur
COoT
CRT
DIRD
ERR
EAP
FAO
FRL
FRR

FY Avg
GCA
GOl
GOM
GOS

Ha

HW
ICID
IMD
INCID
IPTRID

IRR

IWMI

JIPC Jalgaon
KIC Ratnagiri
M

M cum/ Mm3
MDDL

MERI

Mha

MKVDC
MKVWRC
Mm

Abbreviations

Average performance

Akola Irrigation Circle, Akola

Billion Cubic Metre

Benefit-Cost Ratio

Buldhana Irrigation Project Circle, Buldhana
Command Area Development

Command Area Development Authority, Aurangabad
Central Board of Irrigation & Power

Culturable Command Area

Chandrapur Irrigation Project Circle, Chandrapur

Cut-Off Trench

Converted Regular Temporary

Directorate of Irrigation Research & Development
Economic Rate of Return

Emergency Action Plan

Food & Agriculture Organisation

Full Reservoir Level

Financial Rate of Return

Five years average

Gross Command Area

Government of India

Government of Maharashtra

Gate Operation Schedule

Hectare

Hot weather

International Commission on Irrigation & Drainage
Indian Meteorological Department

Indian National Committee on Irrigation & Drainage
International Programme for Technology and Research in Irrigation and
Drainage

Internal Rate of Return

International Water Management Institute

Jalgaon Irrigation Project circle, Jalgaon

Konkan Irrigation Circle, Ratnagiri

Metre

Million Cubic metre

Minimum Draw Down Level

Maharashtra Engineering Research Institute, Nashik
Million Hectare

Maharashtra Krishna Valley Development Corporation
Maharashtra Krishna Valley Water Resources Corporation
Millimetre
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MWIC

NI1C Nagpur
NIC Nanded
NIPC Dhule
NKIPC Thane
NPV

O&M

Past Max
Past Min
PI1C Pune
PIM

PIP

PLBC

PRBC

RBL

PWD

ROS

RoR

SIC Sangli
Sg km

State Tar
SGRY

TIC Thane
UWPC Amravati
WALMI
WRD

WUA

WUE

YIC Yeotmal

Maharashtra Water & Irrigation Commission
Nagpur Irrigation Circle, Nagpur

Nanded Irrigation Circle, Nanded

Nashik Irrigation Project Circle, Dhule
North Konkan Irrigation Project Circle, Thane
Net Present Value

Operation & Maintenance

Maximum value observed in Past

Minimum value observed in Past

Pune Irrigation Circle, Pune

Participatory Irrigation Management
Preliminary Irrigation Programme

Paithan Left Bank Canal

Paithan Right Bank Canal

Reservoir Bed Level

Public Works Department

Reservoir Operation Schedule

Rate of Return

Sangli Irrigation Circle, Sangli

Square Kilometre

State target

Sampurna Gramin Rojgar Yojna

Thane Irrigation Circle, Thane

Upper Wardha Project Circle, Amravati
Water And Land Management Institute, Aurangabad
Water Resources Department

Water Users’ Association

Water use efficiency

Yeotmal Irrigation Circle, Yeotmal
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Chapter 1. Main System

1.1 Salient Features of Jayakwadi Project

Name of project: Jayakwadi Project
Location: Paithan; Dist: Aurangabad.
Catchment Area 21750 Sg. Km
Gross Storage 2909 Mm?
Maximum height of dam from river bed 37.73 m
Length of dam 10280 m
Length of Spillway 417 m
Type of Dam Earthen
Submergence Area 35,000 Ha
10 Earth Work 13 Mm’
11  Masonry 0.33 Mm?
12  Concrete 0.80 Mm?
13 Gates of Dam

a. Number 27

b. Size 12Xx7.9m

c. Type Radial

d. Designed Spillway Capacity 6,41,000 cusecs
14 Power Generation 12 MW
15 Lowest River Bed Level’ 432.206 m
16 Maximum Draw Down Level? 455.524 m
17  Spillway Crest Level 455.981 m
18  Full Reservoir Level® 463.900 m
19 Maximum Water Level 465.583 m
20 Foundation Level of Masonry Dam 427.640 m
21 Top of Dam 468.980 m
22  Cut-Off Trench* Level 419.917 m
23 Sill Level of Canal 452.171 m

CONOUAWN P

1 Henceforth called as RBL
2 Henceforth called as MDDL
3 Henceforth called as FRL
1+ Henceforth called as COT
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1.1.1 Related Terminology

[1.]

[2.]

[3.]
[4.]

[5.]

Carry Over Storage: Storage left over in a reservoir at the end of the
depletion period of a year, which is available for use in later years. This
storage is also called ‘Over Year Storage’.
Conservation Storage: Water impounded in a reservoir for conservational
uses such as irrigation, power generation, industrial use, municipal supply,
etc.
Dead Storage: Storage below the lowest outlet level of a reservoir, which
is not susceptible to release by usual outlet means.
Depletion Period: The period during which available storage in the
reservoir is released or depleted for meeting various water demands. This
period lies outside the filling period of a year.
Design Flood/Reservoir Design Flood: The magnitude of flood adopted
for design purpose is called design flood. It may be the probable maximum
flood (PMF) or the standard project flood (SPF) or a flood corresponding to
some desired frequency of occurrence, depending on the type of structure
and the extent of calculated risk the designer is prepared to accept.
Dry (Bad) Year: A year during which the precipitation or stream flow is
less than that in the normal year.
Filling Period: The period during which inflow into the reservoir is likely to
be more than the water demand and the surplus flow is impounded to build
up the storage.
Flood Control Storage: Storage space provided in the reservoir for
storing flood water temporarily in order to reduce peak discharge and to
minimize flooding of downstream locations.
Full Reservoir Level (FRL): The highest reservoir level which can be
maintained without spillway discharge or without passing water through
under sluices. This level is also called highest controlled water level'.
Induced Surcharge Envelope Curve: This is a curve representing the
maximum water level that would be allowed in a reservoir, at different
rates of spillway discharges, when operating under the induced surcharge
plan. This curve is drawn from a point, corresponding to the maximum
permissible flood control release at the FRL, to a point corresponding to the
elevation when all spillway gates are fully opened.
Induced Surcharge Storage: The storage between the full reservoir
level ( FRL ) and the maximum water level ( MWL ) of a reservoir, which
may be induced by regulating the outflow rates, after the reservoir is filled
up to the FRL.
Live Storage: Storage capacity between the lowest outlet level of
reservoir or minimum drawdown level (MDDL) to the highest controlled
water level or full reservoir level (FRL). This storage is also called ‘Live
Capacity’.
Maximum Water Level (MWL): The level likely to be attained in a
reservoir at the dam face, while negotiating the adopted design flood. The
Page 10 of 101
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level is also called ‘Highest flood level’, <Spillway design flood level’ or
maximum water surface elevation’.

Minimum Draw-Down Level (MDDL) It is the lowest level up to which
the reservoir may be depleted for meeting various needs. In power
projects, releases are allowable up to MDDL only instead of dead storage
level, so as to maintain the minimum head required for power generation.

[15.] Normal (Average) Year: A year during which the precipitation or stream
flow are within + 20 percent of the long period average value.

[16.] Reservoir Routing: Flood routing is a process of determining theoretically
the outflow pattern from reservoirs, for any given pattern of inflow, storage
and tail water condition.

[17.] Rule Curve: Rule curve is the target level planned to be achieved in a
reservoir, under different conditions of probabilities of inflows’ and/or
demands, during various time period in a year.

[18.] Wet (Good) Year: A year during which the precipitation or stream flow is
more than that in the normal year.

1.1.2 Classification of Reservoir

For the purpose of regulation, reservoirs are classified into following types:

2 Single Purpose Reservoirs

N
N o Multi- Purpose Reservoirs

\) e System of Reservoirs

I. Single Purpose Reservoirs :

These reservoirs are developed to serve only one purpose, which
may be flood control or any of the conservation uses such as irrigation,
power generation, navigation, industrial use, municipal water supply,
etc.

II. Multi-purpose Reservoirs :

These reservoirs are developed to serve more than one purpose
which may be a combination of any of the conservation uses with or
without flood control.

System of Reservoirs :

These consist of a group of single/ multiple purpose reservoirs,
which may be operated in an integrated manner for optimum utilization
of the water resources of the river system.
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1.1.3 Spillway Operation Schedule

Spillway Operation Schedule is divided in three Parts-

SE (Mechanical-Gates)

A4

CDO (MD) Nashik

Reservoir Operation Schedule
Previously Field Officers

1.1.4 Introduction of ROS & EAP?

Almost all dams of Maharashtra are primarily meant for storage of water
for irrigation, water supply of power generation. While mainlining the required
storage in the dam to the safe limit, in case of floods, it is necessary to manage
the water level in the reservoir such that the downstream flood can be avoided
and reservoir will be completely filled. The reservoir operation involves a careful
coordination between the flood disposal and the building up of the conservation
storage.

1.2 Introduction to Gate Operation Schedule

The GOS is generally supplied by MERI*> by model experiments. At present
spillway gates are standardized of size (12 x 5 m), (12 x6.5 m) and (12 x 8 m).
The discharge rating curve for the above radial gates under free flow condition
and under partial opening of gates of gates at various heads have been
developed by MERI.

While building up of storage or while planning releases from the reservoir, the
outflow for different spillway gate openings and for different heads above the
crest can be worked out from the above curves.

I Emergency Action Plan
2 Maharashtra Engineering Research Institute, Nashik
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The GOS must be prepared based on site conditions, the results of model studies
& the regulation schedule of the reservoir. The GOS should clearly indicate the
complete sequence and stages of operations of various gates corresponding to
various lake levels and the flood situations. These details should also be
incorporated in Standing Operating Procedures of the reservoir along with the
regulation schedule and maintenance schedule of gates. A

1.2.1 Necessity of ROS and GOS

1.

Water Resources Department had obstructed natural flow by construction
of dams across river for irrigation, water supply and for other remarkable
benefits.

. Accumulation of incoming flood in reservoir, safely release of flood without

damage to structure and life of people with their property on down stream
of dam.

. Accumulation of incoming flood in reservoir, safely release of flood will be

done with the help of Approved Reservoir Operation Schedule, Gate
Operation Schedule and Emergency Action Plan.

. Sectional Engineer and Deputy Engineer with staff related to maintenance

of dam must stay at dam during emergency period. i.e. 15" June to 31%
Oct. Concern Executive Engineer related to dam keep watch on hourly
increase in water level and release of flood during emergency.

. At the time release of water through dam 48 hours before inform to

Emergency Cell. Also inform to Emergency Cell at the time of actual release
of water and rate of flow with depth of water and obtain the receipt.

Following are some of the common principles of reservoir operation.
I Single Purpose Reservoirs

1.

Flood control - Operation of flood control reservoirs is primarily governed
by the available flood storage capacity, discharge capacity of outlets, their
location and nature of damage centers to be protected, flood
characteristics, ability and accuracy of flood/storm forecast and size of the
uncontrolled drainage area. A regulation plan to cover all the complicated
situations may be difficult to evolve, but generally it should be possible
according to one of the following principles:

. Effective use of available flood control storage - Operation under this principle
aims at reducing flood damages of the locations to be protected to the
maximum extent possible, by effective use of flood control storage capacity
available at the time of each flood event. Since the release under this plan
would obviously be lower than those required for controlling the reservoir
design flood, there is distinct possibility of having a portion of the flood control
space occupied during the occurrence of a subsequent heavy flood. In order to
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reduce this element of risk, maintenance of an adequate network of flood

forecasting stations both in the upstream and downstream area would be

absolutely necessary.

. Control of reservoir design flood - According to this principle, releases from
flood control reservoirs operated on this concept are made on the same
hypothesis as adopted for controlling the reservoir design flood that is the full
storage capacity would be utilized only when the flood develops into the
reservoir design flood. However, as the design flood is usually an extreme
event, regulation of minor and major floods, which occur more often, is less
satisfactory when this method is applied.

. Combination of principles (1) and (2) - In this method, a combination of the
principles (1) and (2) is followed. The principle (1) is followed for the lower
portion of the flood reserve to achieve the maximum benefits by controlling
the earlier part of the flood. Thereafter releases are made as scheduled for
the reservoir design flood as in principle (2). In most cases this plan will result
in the best overall regulation, as it combines the good points of both the
methods.

. Flood control in emergencies -- It is advisable to prepare an emergency
release schedule that uses information on reservoir data immediately
available to the operator. Such schedule should be available with the operator
to enable him to comply with necessary precautions under extreme flood
conditions.

2. Conservation -- Reservoirs meant for augmentation of supplies during lean
period should usually be operated to fill as early as possible during filling
period, while meeting the requirements. All .water in excess of the
requirements of the filling period shall be impounded. No spilling of water
over the spillway will normally be permitted until the FRL is reached.
Should any flood occur when the reservoir is at or near the FRL, release of
flood waters should be affected, so as not to exceed the discharge that
would have occurred had there been no reservoir. In case the year
happens to be dry, the draft for filling period should be curtailed by
applying suitable factors. The depletion period should begin thereafter.
However, in case the reservoir is planned with carry-over capacity, it is
necessary to ensure that the regulation will provide the required carry-over
capacity at the end of the depletion period.

1l. Multi-purpose Reservoirs

Operation of a multi-purpose reservoir should be governed by the manner in
which various uses of the reservoir have been combined. While operating the
reservoirs to meet the demands of end users, the priorities for allocation may be
used as a guideline. In general five basic zones of reservoir space may be used in
operating a reservoir for various functions. Typical storage allocations for various
uses are indicated in Fig. I. The various storage zones often identified are:

a. Spill zone - Storage space above the flood control zone between FRL and
MWL, is generally referred to as spill zone. This space is occupied mostly
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during high floods and the releases from this zone are trade-off between
structural safety and downstream flood damages.

. Flood control zone - This is the storage space earmarked as temporary
storage for absorbing high flows for alleviating downstream flood damages.
This should be space emptied as soon as possible to negotiate next flood
event.

. Conservation zone - This storage space is used for conservation of water
for meeting various future demands. This zone is generally between FRL
and dead storage level.

. Buffer ZOHP -- This is the storage space above dead storage level which is
used to satisfy only very essential water needs in case of extreme
situation.

. Dead storage zone -- This is also called inactive zone. This is the lowest
zone in which the storage is meant to absorb some of the sediments
entering into the reservoir. The storage in this zone is not susceptible to
release by the in-built outlet means.

1.2.3 Catchment Area of Paithan Dam

The catchment area of Jayakwadi Project is shown below.
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1.2.4 Existing River Gauging Stations

Name of  River Catchment Distance Travelling
River Gauge Area (sqgq. km) | from dam  time form
station site dam

Godavari NMC 4247 154 km 30 hours
Pravara Devgarh 7273 54 km 6 hours
Shivana Solegaon 2505 36 4 hours

1.2.5 Proposed River Gauging Stations

Sr. Name of River Gauge Catchment Distance Travelling time

) . f dam | form d
No | River station Area (sq. km) | SoT am | form aam

Godavari NAUR 4310 76 km 12 hours
Shivana Lasur 2267 48 km 6 hours
Kham Tembhapuri 613 36 km 5 hours
Nani Wadule 527 33 km 3 hours
Dhor Jalgaon 456 48 km 4 hours

1.2.6 Competent Authority for Approval

Major Project

* ROS & EAP : CE (WRD)
« GOS : SE (MD) CDO, Nashik

Medium Project

e ROS : CE (WRD)
¢ GOS : SE (MD) CDO, Nashik
e EAP : SE of Project

Minor Project

e ROS & GOS : Not Applicable for Ungated Waste Weir
e EAP : EE of Project
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1.2.7 Guidelines for preparing ROS

ROS contains following data-
1. Monthly planning of accumulation of incoming inflow on the basis of
observed data of previous years.
a. July End:
b. August End:
c. September End:
d. October End
. Reservoir levels were fixed on the basis of observed data at dam site
before impounding reservoir. Revision is necessary after 10 vyears
experience of flood accumulation and release.
. On the basis of observed data preparel0 day runoff series for 90% and 75
% dependability by deducting projected utilization form 10 day runoff.
. Prepare guide curves for 90% & 75% dependability.
. Surplus flood can be routed safely without damage to life and property of
villages on down stream of dam as per approved ROS.

1.2.8 Guidelines for preparing GOS

Following are general guide lines for the gate operation-
. If the dam has got stilling basin at two different elevations, then generally

the gates with stilling basin at lower level need to be operated first.

. The end gate should normally be opened first to prevent cross flow striking
against guide walls and junctions.

. At any time during the operation of different gates, the difference in gate
opening for any two consecutive gates should not exceed 0.5 m.

. After opening the end gates, the gate/gates at the centre should be opened
and the other gates should be opened in symmetrical manner starting form
the centre towards the end through gradual increase in the opening.

. While closing the gates, the gate that was opened last should be closed
first. The procedure to be followed for closing the gates would generally be
the reverse of the procedure followed for opening of gates. Complete
closure of the gates should be accomplished by gradual lowering of the
gates by 0.2 to 0.3 m in the proper sequence.

. An efficient and reliable system of flood forecasting should be estimated at
dam site to facilitated-

a. Formulation of accurate forecasts of rate of inflow and volume of
floods at the dam site and
b. Regulation of the gates for efficient flood disposal.

. While surplussing the floods when the reservoir is at or near about the FRL
towards the end of mansoon,

a. The reservoir level should not be allowed to encroach up to free
board.
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b. No part of conservation storage is allowed to spill towards the later
part of the mansoon.

1.2.9 Guidelines for preparing EAP

. EAP contains location of dam, river details such as slope, drainage area
details, approach to dam, note on dam, necessity of EAP.

. It also contains the list of Departments & action to be taken up during
emergency situation (Mainly Irrigation/Revenue)

. Details of communication system to convey daily and hourly water levels
and release of flood to Revenue Department, convey alerts, Action warning
system.

. List of phone numbers related departments of EAP.

. List of villages with population affected due to normal flood, spillway
discharging capacity and dam break flood.

. Mark affected villages with contour of Normal flood, Spillway discharging
Capacity and Dam Break flood on Index Map to the scale 1:50,000 or
2cm=1km. Also shelter village places of stay for affected people and
necessary requirements due to loss.

1.2.10 Some Important Points

CONSERVATICN ZONE

FiG. 1 RESERVOIR STORAGE ALLOCATION ZONES
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1. With restraints on downstream channel capacity and likely damage to
towns and villages on downstream, the flood releases form the spillway
shall have to be planned and regulated judiciously; on respect of forecast
warnings of heavy precipitations and/or releases form upstream storage if
any, and with due considerations to the reservoir level and flood absorption
capacity etc.

. Based on the discharge rating curves and the general principles of
operation of gates given above it will be possible for the field officers to
finalize the GOS for individual projects to meet the flood situations.

1.2.11 Real Time Operation of Reservoir

1. The operation of reservoirs based on fixed operation rules, which are
developed taking into account the demands and historic/synthetic time
series data, often poses difficulties in making appropriate reservoir release
decisions due to the uncertainty in the probability of occurrence of the
flood event exactly similar to the past event, though the demands could be
fairly stable. Operation of reservoirs, therefore, becomes an operation in
real time in which water control decisions have to be taken at each instant
of time.

2. The real time reservoir operation control decisions are made quickly, for a
finite future condition of the system at that instant of time and the forecast
of the likely inputs over this time horizon depending on the purpose of the
reservoir operation that is flood control,

. Use of systems engineering techniques using computer technology should
be employed and a computer model be developed for real time operation.
Some of the important aspects of real time reservoir operation are listed
below:

a. Collection of catchment hydrological data and water demand data
and transmission of the data to the operation manager at the control
station through suitable logistics such as hydrological sensors, data
loggers and telemetry network;

b. Availability of a computer system at the control station;

c. A real time data base management system; and

d. A computer model having capability of flow forecast, control
decisions forecast with flexibility for modified data entry and
updating, preferably in an interactive mode, in shortest possible
execution time.
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1.2.12 Guide Curve for ROS

- . o . ol 8102009 (132200 9
e—__90% Dep. Proposed RO.S UPFEW
0—-——_._.__0__,_._4;———-—-—5—-—71-me- LOWER GUIDE CURVE

1.2.13 Development of GOS

1. In many earlier projects where the FRL and MWL are the same and even in
projects with provision for induced surcharge operation, it may .be
imperative to utilize a portion of the storage space below the FRL in order
to meet the requirements of 5.5 under operating conditions. The volume of
inflow, however, must be predicted before releases can be determined.
Although forecasting of runoff from reports of rainfall and river
stages/discharges provides a sound basis for operation, schedules for use
in spillway design and by operational staff under emergency conditions
require a more conservative approach. During very severe floods
communications may fail and the only information available at the dam
may be reservoir water levels and the rate of rise. The minimum volume of
inflow to be expected during flood at any instant may be predicted by
assuming that the inflow has crested for computing the volume under the
recession curve of the hydrograph. The assumed recession curve should,
however, be steeper than the normal observed recession for conservative
results and may usually be patterned after the spillway design flood
recession. Once the minimum volume expected with a given inflow is
known, the outflow required to limit storage to the capacity

. A complete schedule of releases in the form of a chart may be developed
that will allow the outflow to be regulated on the basis of the current inflow
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and storage space available by making a series of computations with
various assumed values of inflows and amounts of storage available as
below:

a. Calculate a constant Ts (in days), that is the time required for the
discharge to recede to 112.1 of its initial value, by reading from the
assumed recession curve.

. Compute Sa/Q, values for the project, by multiplying Ts with the Sa
/Q2, values derived by assuming Ts = 1. The Sa/Q, values
corresponding to Ts = 1 for a set of Q1/Q ratios are given below:

Q]_/Qz SA/Qz(forT5:1)

1.2 1 363

1.6 10 023

2.0 23 657

2.5 45 006

3.5 96 163

10’0 548 856
Where Sa is the amount of storage required in cubic meters to
impound a flood inflow of Qi (in cumecs) with Q. (in cumecs) as the
constant release from the reservoir.

. For an assumed range of inflows Qi ( for example 3 000 m3/s to

spillway design flood peak ) compute a set of Q. for the entire set of

Qi1/Q> ratios by dividing Q1 by Q1/Q:>

d. Lastly compute a set of Sa values for each selected value of Q; by
multiplying the project Sa/Q2 values by Qa.

A convenient computational form is given in Table I.

Table 1 Computation for Spillway Gate Regulation Schedule
[ Clause A-2.1 (d )]

Project Q, = 3000 m¥s @, = 6000 mys
i/ SA/Qy Q: = EB%"I_) Sa =col(2) x col (3) 0 = 66?(1 5 Sa =col (2) x col (3)
) )] 3 ) ) (©)

NOTE — Columns will extend with various values of @, considered.

A family of curves Sa versus Q; such as in Fig. 2 may be then plotted for
each assumed values of inflow Q;
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I ] I

FULL AND MAXIMUM
/ RESERVOIR LEVEL

= = - =

ri T
sarpZ AN
/
/

FREE OVERFLOW

RESERVCIR LEVEL —

RESERVOIR SPACE AVAILABLE (Sp)
g

RELEASE (Qy) ——o~
FiG. 2 SpPiLLWAY GATE REGULATION SCHEDULE WITHOUT INDUCED SURCHARGE

For reservoirs having no induced surcharge storage provision, SA values can be
transformed shown in Fig. 3. Thus the point b corresponding into reservoir
elevations by subtracting SA to the schedule with induced storage will be
obtained by raising point a of the dotted curves values from the storage capacity
at FRL and reading corresponding elevation values from ( without induced
storage ) by an amount cd, the amount of surcharge storage at the given the
elevation-capacity curves. outflow. In case of reservoir with induced surcharge
These curves are useful in deciding the provision, the points located as above
may be required releases for reservoir regulation based raised vertically by the
amount of surcharge on the inflow and available storage space at storage
permissible at the particular outflow as any instant.
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A | I I I I
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Fig. 3 SriLLwAY GATE REGULATION SCHEDULE WITIl1 INDUCED SURCHARGE

1.3 Approved ROS for Jayakwadi Project

The present sequence of operation of gate is as under-

. The end gate should be opened first to prevent cross flow striking against
the guide walls or divide walls.

. After opening the end gates, the gate/gates at the centre should be opened
and the other gates should be opened symmetrical manner starting from
centre towards the end through gradual increase in the opening.

. Wile closing the gates, the gate that was opened last should be closed first.
The procedure to be followed for the closing of gates should be the reverse
of procedure followed for opening the gates. Complete closure of gates
should be accomplished by gradual lowering of gates by 0.15 to 0.30 m in
proper sequence.
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. The GOS will be started when the Reservoir level starts rising above FRL
(i.e. 463.906m). All the 18 gates in the right guide bay would be gradually
and progressively operated maintaining the water level at FRL till the
opening is 4’. The discharge at this stage is 70,362 cusecs that is the river
channel capacity.

. For further tendency of water level to rise above FRL all the 9 gates in the
left side bay would be gradually and progressively opened till the opening
is 3'. The water level is maintained at FRL all the while discharge over
spillway at this stage is 70,362+26,865 = 97,218 cusecs.

Now water level in the reservoir is allowed to rise up to RL 464.521m. The
discharge passing now is 1,00,089 cusecs. The increase in water level from
RL 1522 to 1524 feet would generally take 24 hours even though the inflow
is of the over of 2,00,000 cusecs and outflow of about 1,00,000 cusecs.
The content between RL 1522 and 1524 is 250.06 Mm?

. For further tendency of reservoir to rise above RL 1524 all the 18 gates on
Right side bay are further opened so as to give total opening of 20/,
keeping the water level all the while at RL 1524. The discharge at this
stage is 2,71,404+27,657 = 2,99,061 cusecs. This is approximately
3,00,000 cusecs, the 25 years return period.

. For further tendency of reservoir level to rise all the 9 gates in the left bay
are further opened by 3’ so as to give total opening of 6’ above the crest.
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The water level is maintained at RL 1524. The discharge over the spillway
at this stage is 2,71,404+52,731 = 3,24,135 cusecs.

For further tendency of reservoir level to rise all the 18 gates in the right
side bay are fully opened maintaining the water level at RL 1524. The
discharge at this stage is 3,11,994+52,731 = 3,64,725 cusecs.

Now allow the water level to rise gradually from RL 1524 to RL 1526 feet.
The content between these two levels is 273.825 Mm?>. The discharge over
spillway would now be 3,31,326+54,198 = 3,85,534 cusecs.

. For further tendency of reservoir level to rise all the 9 gates in the left bay
are fully opened maintaining water level at RL 1526 feet. The discharge at
this stage is 3,31,326+1,65,663 = 4,96,989 cusecs.

n reserveir

leec.
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1.3.1 ROS for Jayakwadi Project

DETAILS OF RESERVOIR OPERATION SCHEDULE
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18t Aug

15th Aug

151 Sept

15th Oct

463 300

463.300

463 300

463 400

463 550

463 800

463,850

463 850

461.906

evels 88 per ROS

apgrove

463 300

463 300

463 300

463 400

463.550

463 800

463.850

463 850

463.906

——

Levels o per u-u‘._l
spproved n 1000

Statement showing Reservoir operation Schedule of Paithan Reservoir

spprovved in 2004

Levels s par RO S

Larvmin an par caloutatesrm fos 2007

A Par 00% Upper
Gusde Curve

As Per T5% Lower
Guade Curve

T

463.350

463.390

463.390

463.440

463.580

463.790

463,840

463 880

463.906
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1.3.3 Existing GOS for Jayakwadi Project

1.3.4 Advantage of this ROS

1. In the initial stage the outflow is restricted in the river channel and when a stage is
reached where outflow and inflow is more than 1,00,000 cusecs, the reservoir level is
allowed to rise by 2 feet. This gives a warning time of about24 hours for the Paithan town,
even when inflow is 2,00,000 cusecs (2,00,000 cusecs inflow is normal capacity inflow for
a duration of 24 hours)

2. The gates in the left bay are not allowed to be over topped.

1.3.5 Standard Performa

Proforma 1 — Rainfall and Streamflow Data

Wame and Location of
Raingauge..............

RiIVEr SAUBG. v riiisiivsnmraarssansrnmmsnnen
R. L. of Zero of gauge .c..coovvevnvivann

Observed Rainfall in mm Catchment Gauge in Discharge Remarks
]}.ill::n'i“ A Rainfall Metres Estimated /Observed

r_étn-l Stn. 2 Stn.3 | mé/s
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Proforma 2 — Forecast Computation Sheet

( Using Rainfall, Ruroff co-axial relations and unit hydrographs )

e e i

Stream Runoff Com gu?azions
and
Station

Discharge in m3/s
9

A

7

“Date 6 8 10 I 2

{S-KM 8PM 8AM 8PM 8AM 8PM BAM 8PM 8AM 8PM 8AM §PM 8AM 8PM

Station
A on
river X

Total duration.......ee...

Total rain. ..o.ooianas
Total runoff.. ... .......

Prev. runoff . ..........€
Runoff increment

Antecedent precipitation

Hydrograph
{ Prev. Period )

12-h unit
hydrograph

Direct
Runoff

Total flow

Local

area

between Total duration. ...... ...

station

A and B Total rain .c..ccvvvimn
Total runoff..... «.eeen

Antecedent precipitation

Prev. runoil
Runoff increment

Hydrograph
( Prev, Period )
12-h unit
bydrograph
Direct
Runoff

Total flow

Local

area

between Total duration. ...... ... h

station

A and B Total rain .....oveiimes
Total runoff..... e ©

Antecedent precipitation

Prev. runofl
Runoff increment

Hydrograph
{ Prev. Period )
12-hh unit
hydrograph
Direct
Runofl

Total flow

Station
B on
river X

Routing

Routed flow
from Station A
Local flow
Total flow

Adjusted flood

.("liliilslijrl‘l“]”_”. Computed
{ Month ) ( Date )

For storm beginning ..oeees i

Computed by
(Year { Hour j ( Month ) ( Date )

Checked by.........
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Proforma 3 — Daily Reservoir Operation Data
( Clause 7.11)

Time Pool  With- Spillway Estimated Dam Site Weather Remarks
inh Eleva-. drawals Dis- Inflow —— & A 5
tionin  m3/fs charge!) Precipita-  Temperature Wind
Metres tion, mm - A y ———r )
above Max Min~  Speed Direction
MSL km/h

3 B 9 10 11

1.3.6 Concluding Remarks

1. The GOS for desighed capacity is not yet tested.

2. Although ROS is generally prepared in case of Flood situations, it might be
useful in case of water deficiency.

3. It is observed that the ROS is prepared by referring the past data which is
based on the old methods of analysis.

4. Now a days rainfall prediction is possible with help of satellite observations
and by performing rigorous analysis of meteorological data, using high
speed computer, accurate prediction is of yield possible. Such techniques
should be preferred for ROS and GOS.

1.3.7 References

Chief Engineer Circular No. MIP 2273/21473-1IP(3) Dt: 25.06.1974

Dam Safety Manual Chapter-7: “Flood Forecasting, Reservoir Operation
and gate Operation,” 1984

Discharge Characteristics of Spillway Radial Gates in Maharashtra based on
Model Data Analysis-Paper Presented to 52" Annual Session of CBIP by
MERI Officers.
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WALK THROUGH SURVEY

PAITHAN LEFT BANK CANAL

DISTRIBUTORY NO. 10

MINOR NO.1 (0.00 TO 5500 M)

GENERAL REPORT

The Minor no. 1 is of taking from @ 0.27 KM (DY. 10 of PLBC) & The DY no. 10 is of taking from
@ 24.5 KM (PLBC)

1.4.1 Details of minor No 1 are as follows:

Length of Minor

Total no. of structures
HR

SWF

OUTLETS

H.P.C.

V.R.B.

1.4.2 Design details of Minor No. 1

Sr, No. Chainage BW  FSD  FB SS BG N Q
B m m m m H:V Cusec
0 to 1500 1.5 0.6 0.3]2:1 1:2000 0.02 32

1
2 1500 to 4020 1.2 0.45 0.3 2:1 1:3000 0.02 24
3 4020 to 5500 0.6 | 0.3 1 0.3 2:1 1:3000 0.02 13

1.4.3. Existing Cross-Section of Minor No.

Page 31 of 101




15" Induction Training Course WALMI, Aurangabad

1.4.3 Cross-Section as per Design

o

0 TO 1500 M

c/s

12C0
”

1500 TO 4020 M

C/S — 4020 TO 5500 M
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1.4.7 LINING IN GOOD CONDITION IN INITIAL STRETCH
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1.4.8 Damaged Canal Lining
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1.1.10 MS Gate in Damaged Condition
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1.4.12 Slight Silting With Vegetation

1.4.13 Breach of C
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1.4.14 Stagnation of Water Due to Weed Growth

1.4.15 H.P Drain Silting
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1.4.16 Heavy Silting Observed
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TYPE OF LOCATION Condition

STRUCTURE RD. IN M. | Good Repairable Unservice
able
HEAD REGULATOR 0

STANDING WAVE 60
FLUME

OUTLET OR-1 60
OUTLET OR-2 270
OUTLET OR-3 350
VILLAGE ROAD 650
BRIDGE

OUTLET OL-1 660
OUTLET OR-4 720
OUTLET OR-5 1280
OUTLET OR-6 1450
H.P DRAIN 1550
VILLAGE ROAD 1600
BRIDGE

OUTLET OR-7 1620
OUTLET OR-8 1770
OUTLET OR-9 2010
OUTLET OR-10 2110
OUTLET OR-11 2200
VILLAGE ROAD 2300
BRIDGE

OUTLET OR-12 2450
OUTLET OR-13 2610
OUTLET OL-2 2660

VILLAGE ROAD 2770
BRIDGE

OUTLET OR-14 2880
VILLAGE ROAD 3000
BRIDGE

OUTLET OL-3 3010
OUTLET OR-15 3210
OUTLET OL-4 3220
OUTLET OR-16 3750
OUTLET OL-5 3840
OUTLET OR-17 4140
VILLAGE ROAD 4170
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BRIDGE
OUTLET OL-6
OUTLET OR-18
OUTLET OL-7
CANAL FALL

CANAL FALL

OUTLET OR-19
OUTLET OL-8
OUTLET OR-20
OUTLET OL-9

1.4.18 Abstract of Vegetation

SR.NO Heavy Vegetation Medium Vegetation
Total @ Chainage/RD | Total
Length (m) Length
(m) (m)

Chainage/RD
(m)

3000-3480

© 00N O DMWINIIE

P
RO

TOTAL
PERCENTAGE WITH
RESPECT TO TOTAL

LENGTH

60-510 300
510-990 340
990-1560 325

2490-3000

4980-5200
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Chainage/RD
(m)

0-60

1560-2010
2010-2490

3480-4170
4170-4980

Total
Length
(m)
50
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1.4.19 Abstract of Weeds

SR.
NO | Chainage/RD

(m)

1560-2010
2010-2490

3000-3480

© 00N O_WNIE

IR
@)

11
TOTAL
PERCENTAGE WITH
RESPECT TO TOTAL
LENGTH

Heavy Vegetation

Total
Length

(m)

190
3.60%

1.4.20 Abstract of Silting

Sr.

No. Chainage/R

D (m)

720-900
1530-1980

2700-3000

© 0N JMWNIE

[EEY
o

11 4980-5280
TOTAL
%0 w.r.t Total

Length

Heavy Vegetation

Total
Length

(m)
180
250

300

300
1030

19.51

Medium Vegetation
Chainage/RD Total
(m) Length
(m)

990-1560

2490-3000 140
100
185
210
725

13.70%

3480-4170
4170-4980
4980-5280

Medium Vegetation
Chainage/R Total

D (m) Length
(m)

270-720 210

1980-2700 330
330
240
270

3000-3480
3480-4170
4170-4980
1380

26.14
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Slight Vegetation
Chainage/RD | Total
(m) Length
(m)
0-60 5
60-510 110
510-990 190

Slight Vegetation

Chainage/R Total
D (m) Length
(m)

0-270 270

990-1530 540

2010-2490 480
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1.4.21 Priority of Repairs for Earthwork

Sr.
No.

Particulars

REMOVAL OF SILT

REMOVAL OF
VEGTATION & WEEDS

RESECTIONING OF
CANAL

EARTH FILLING IN
CANAL BANKS(
S.R./I.P.)

LINING REPAIRS

FIXING CHAINAGE
STONES,BOUNDRY
STONES

FIXING INFORMATION
BOARD

REMOVAL OF
ENCROACHMENT

RD (From-To) M&R | Special

Repairs

270 -900,
1530-5280
60-1560,
2490-3480,
4980-5200
1700-1900

500-520
650-660,

30-60. 250-
260, 370-380,
720-780, 1380-1410

THROUGHT THE
MINOR

1 NOS.

Almost throught the
length on IP Side.

\$/

1.4.22 Priority of Repairs for Structures

Sr. No. Particulars

Head Regulator 1
SWF 1
VRB 6
Outlets 29

Fall 2

No.

Special
Repairs

Proposed New
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1.4.23 Recommendations

Urgent removal of silt, vegetation & Weeds.

Murum topping on service road.

Repairs to structure, Reconstruction of damaged structure (Earthwork).
It is Proposed to construct SR Outlet where reconstruction is required.
Repairs to Existing Damaged Lining.

Resectioning & Lining of remaining length

Providing chainage, boundary stones and information board on minor.
Encroachment of Agri. farming on the minor network should be removed.

1.4.24. Conclusion

Urgent removal of silt, vegetation & Weeds.

Murum topping on service road.

Repairs to structure, Reconstruction of damaged structure (Earthwork).
It is Proposed to construct SR Outlet where reconstruction is required.
Repairs to Existing Damaged Lining.

Resectioning & Lining of remaining length

Providing chainage, boundary stones and information board on minor.
Encroachment of Agri. farming on the minor network should be removed.
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Chapter 2. Evaluation of Standing Wave Flume (SWF)

2.1 Introduction

Flow measurement is important aspect in irrigation water management.
Generally Standing Wave Flume (SWF is used to measure the flow. It is
designed using procedure given in IS Code No. 6063 - 1971. This procedure is
tedious and time consuming. It involves computation of height of hump by
establishing the stage discharge relationship of a given cross section maximum
head, throat width and then remaining dimensions using long formulae and
limits.  Similarly, after construction if proper hydraulic conditions are not
maintained for proper functioning of SWF, it gives incorrect results. It is
therefore necessary to evaluate the performance of such SWF periodically and
improvements / rectification are made to bring back the flume to function
properly. It involves some computation. Sometimes discharge table of the
flume is not available.

(1) Design of SWF

(2) Redctification of SWF by increasing hump height

(3) Preparing discharge table of SWF.

2.2 Methodology
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Gauge Chamber

SIDE SLOPE
L4

SWF PLAN

1 in 20 Glacis
CBL

SECTIONAL VIEW
2.3 Design of Standing Wave Flume as per 1S Code:

Step No 1: The Canal data viz design discharge, normal depth, cross sectional
details of channel, bed slope, Mannings N ,upstream & Downstream canal bed
level etc must be given in metric units.

Step No 2: Decide discharge range for which flume is to be designed (full to
2,Full to 1/3,Full to Y4 etc).

Step No 3: Assume Loss of Head 15% or 20 %.

Step No 4: First of all a stage discharge relation i.e. Q = c*d ~x is established
for a given cross section by calculating the discharges for various depth of flows
and calculating the value of X by the following formula.

X =S5S(Log Q. Logd) - ((SLog Q) (S Log d)/M)

S(Log d)~2 - ((S Log d)~2)/M
Where, d = Normal depth of flow in metric
Q = Discharge in cumec
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M = No. of depths of flow considered
Step No. 5: Calculations of Height of Hump

The height of hump depends on the normal depth for the design discharge
fraction of the design discharge considered in establishing the stage discharge
relation.

Q = Cd~™x and the exponent X, calculated from the above formula and is given
by the following formula.

Z1 =DN.m~™(1/x) *(1 - (1/m~(1/x) - 1)/(1/m~(2/3) - 1))
Step No. 6: Computation of Maximum Head (Hmax):

The gauge reading and maximum head for the design discharge are calculated as
follows.

1. Area of flow corresponding to the normal depth of flow and design discharge

A = B1*DN+Z*DN~"2
. Velocity of Approach
VA = Design Discharge/Area of Flow
. Approach Velocity Head = (Velocity of Approach)”2/15.2
. Gauge Reading = Normal depth - Height of Hump
. Maximum Head = Gauge Reading + Approach Velocity Head (Hmax)
Step No. 7: Computation of Throat Width:

The standing wave flume being a modified broad crested weir, the discharge
equation is as follows.

Q =2/3*v2/3g* CF*¥B2*HA"1.5
Where Q = discharge in Cumecs
g = acceleration due to gravity
CF = Coefficient of function its value depends on the discharge Q

Knowing Qmax and Hmax, the throat width is calculated, by substituting the
values of Qmax, Hmax, coefficient of discharge in the above equation.
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The throat width is calculated using,

Q = 1.705 Cf B2 Hmax'?

B2=Q/(1.705*Cf*Hmax>"?

Step No0.8:Checks for throat width:

Whether B; > 1.5 Hmax

Fluming ratio i.e. B2/B1 < 60%

Step No.9:Converging the inlet portion:

The radius of the bell mouth entrance is given as

R = 3.6 Hmax ~1.5 when Hmax > .3 m

R = 2 Hmax when Hmax < .3 m

Step No.10: The length of the converging section :

L1 = Sqrt(2R-B1-B2/2) (B1-B2)/2

Step No.11: The length of the Throat section & level of Hump:
L2 = 2.5 Hmax

The level of Hump = Upstream C.B.L. + Height of Hump

Step No.12: Length of Diverging Outlet Portion:

The length of diverging outlet portion is given as

L3 = 4 Hmax

Step No0.13: Calculation of Diverging hyperbolic expansion:

The side walls of this portion are given hyperbolic expansion, to join the d/s
channel for better function of flume. The width of the diverging section at a
distance y from the throat is given by.

By = B1*B2*L3/B1*L3-(B1-B2)"y
Step No.14: Downstream CBL:

Level of Toe of Glacis = D/s C.B.L. = U/S C.B.L. - Loss of head (fraction)*Hmax
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Step No 15: Sloping Glacis:

(1) The slope of glacis is fixed by the following considerations 1. When 4 Hmax
> 20 height of hump above the toe of glacis. The provided slope of glacis is
flatter than 1 in 20 where height of hump above the toe of glacis = Level of
hump - D/S C.B.L.

(2) When 4 Hmax < 20 *(Height of hump above the toe of glacis) then for half
the length of diverging portion a slope of 1 in 20 is provided. Beyond this a slope
steeper than 1 in 20 is provided.

Step No 16: Location of Gauge Chamber & zero setting:

The gauge chamber is located at a distance of 4 Hmax upstream from the start
of converging section. The zero of the gauge is at the sill level of the hump.

Step No 17: Preparing Discharge table:

Q = 1.705 Cf B2 H*?

Where Q = discharge in Cumecs
Cf = Coefficient of friction its value depends on the discharge Q
H= head

2.4 Evaluation & Improvement of Standing Wave Flume:

It is observed, in most of the cases, that Standing Wave Flumes are not
hydraulically functioning properly due to some defects either, in construction or
maintenance. If the hydraulics of the flume is disturbed, it gives incorrect
discharge. It is, therefore, necessary to evaluate the performance of SWF
periodically and identify the problems related to non-functioning of the same so
that remedial measures can be taken to improve the performance. The
procedure for evaluation and one case study for improvement is given below.

2.5 Procedure for Evaluation and Improvement of EXxisting Standing
Wave Flume:

1) Obtain original drawing and discharge table of SWF.

2) Before releasing the water in the channel, take actual dimensions of all the
components of the SWF and draw plan.

3) Take control levels from U/S to D/s, which should include U/s CBL, entry
and exit levels of converging inlet, hump level at three locations, entry and
exit levels of diverging outlet, D/s CBL, level of the zero of gauge.
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4) Check whether there is any obstruction on d/s of flume for considerable
length (like silting, rock out crop, bund, CR, bridge, CD work, etc.). Take
details of the same i.e. distance, its afflux etc. Check whether the affluxed
full supply level has been considered while designing the SWF. Sometimes
some structures are added on the d/s after the SWF is constructed. This
may result in affluxed water level, which increases the submergence of
SWF, and thereby accuracy is affected.

5) Collect the details of the gauge chamber with reference to its location,
physical condition, connecting pipes, scale, etc.( Gauge should be located
at 4 h max. U/s of the flume)

6) Check zero setting of the gauge i.e. compare hump level and level of the
zero of the scale in the gauge chamber. Actually they should be at the
same level, if there is any difference, it will give incorrect discharge.

7) Compare actual dimensions with the design one particularly throat width,
hump height and gauge location. If actual throat width is different than
the designed width, same discharge table will give incorrect discharge.
Similarly if gauge location is not correct, it will result into incorrect
discharge.

8) Compare existing U/s and D/s conditions with the original one. Afflux due
to silting or any other obstruction on D/s side results into increased
submergence. Similarly, silting on U/s side reduces hump height,
increases approach velocity and fluming ratio thereby increases
submergence.

9) Verify original discharge formula and table i.e. whether correct discharge
coefficients, actual throat width etc. have been used or otherwise?

10) After releasing water, observe formation of standing wave or
hydraulic jump i.e. whether the jump is formed or not. Formation of
standing wave indicates that flume is functioning well hydraulically i.e. it is
under free flow condition. Take water level on U/s and D/s of the flume.
Calculate depth of water above the hump on U/s and D/s. side calculate
hl & h2. Calculate actual submergence i.e. h2/h1. If actual submergence
is more than 85%, the functioning of the flume is not proper i.e. it is under
submerged condition and it will not give correct discharge.(discharge
recorded is more than actual under submerged condition).

11) Read the discharge from the available table. If actual
submergence is less than or equal to 85%, compare this discharge with the
computed one using discharge equation of SWF, putting correct coefficient
and actual throat width. If jump or wave is not seen and actual
submergence is more than 85%, discharge measured is not correct.
Rectify the defects and prepare new discharge table.

After evaluation, all the data and results are to be analyzed to find out
defects/deviations so that remedial measures can be suggested, if necessary.
Following are the common deviation/defects.
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2.6 Common deviation/defects:

Variation in throat width and height of hump

Incorrect gauge location

Difference between hump level and zero of the gauge

Damaged gauge plate, silting in gauge chamber, and chocked pipes
Non-availability of discharge table

Non formation of hydraulic jump

The deviations/defects other than non-formation of hydraulic jump are easy to
rectify and should be rectified immediately. However if hydraulic jump is not
formed or it is very weak, it is necessary to improve the functioning by adopting
remedial measure, so that jump is formed. Following remedial measures can be
taken, in this case.
1. Removing slit and weeds from U/s and D/s so that required hump height is
available.
2. Removing obstruction on d/s side e.g. balanced rock cutting, temporary
bunding/crossing etc.
3. If obstruction on d/s side cannot be removed, increase humps height
keeping throat width same which is economical and can be done within
short time during closure period.

2.7 Preparation of Discharge Table:

If the flume is functioning properly i.e. hydraulic jump is formed and discharge
table is not available, the same can be prepared using actual throat width.

2.8 Common Problems and Solutions

PROBLEM SOLUTIONS

Non availability of  Prepare new discharge table using Actual Throat

discharge table ) ) o )
Width (provided hydraulic jump is Formed)

Gauge is not at Water level from proper location be connected Gauge
proper location
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Chamber through pipes .

Damaged gauge Repaint/Replace the gauge plate
plate

Zero setting not Correct the zero setting by shifting the gauge Plate
proper

Actual Throat Prepare new discharge table using actual throat
width and Throat | width Formula are not same (Provided jump is
Width used in the | formed

discharge

Thus the maintenance of the flume is neither difficult nor expensive. What is
needed is careful observations and timely actions. Ignorance or lack of
commitment or malafied intention for not keeping the proper water account
results into non-maintenance and non-functioning of the device.

2.8 Design of SWF Based on Procedure in I1S-Code

(This Procedure assumes provision of loss of head in canal)
Name
of
Project

Jaikwadi

Name
of canal M-1 Dy -10 Of Chainage :
: PLBC

Full Supply discharge (
a) Qmax )
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Full Supply Depth (d)

!

Bed Width of canal ( B; )

Canal side slope

il

Canal bed slope (S )

Manning Ruogosity Coeff (
n)

u/s canal bed level

Gauge Interval For
Discharge Table

Hil

Discharge range for which
Flume is to

be designed( 1 to .25)

Loss of Head

_

2.9 Data Collection

PARAMETER
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Full Supply discharge ( Qmax )
Full Supply Depth (d)

Bed Width of canal ( B1 )
Canal side slope

Canal bed slope ( S)

Manning Ruogosity Coeff ( n )
u/s canal bed level

Gauge Interval For Discharge
Table

Step 2

0.906 m?3/s

0.6 m

1.5 m

2

1

ag) Discharge range for which Flume is to . depth | 0.2799

be designed( 1 to .25)
Step 3

h) Loss of Head

2.10 Step 4: Calculations of X from Stage Dischagre relationship

Sr | d (m)
0.6
0.564438
0.528876
0.4933139
0.4577519
0.4221899
0.3866279
0.3510659
0.3155038

0 0.2799418

Log Q x Log d
0.0037
0.0171
0.0344
0.0561
0.0833
0.1169
0.1586
0.2103
0.2747
0.3556
1.3107
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2.11 Introduction

M = Number of sets
= 10

To establish discharge relationship with
respect to d

Q=Cxd"

LO(LogQxLogd) - (Log Q) x O(Logd)
M

X = O(Logd)?

O0( Log d ) 2
M

1.890

Calculations of Hump height Z
Z= 0.082945 Mtr

Rounding Z to next
fraction
Z= 0.09 Mtr

Step 7
Calculation for Total head ( Hmax

):

Velocity of approach (
Va) =

Approach velocity head
(hv) =

At Qmax gauge reading
D = d-z

Total head ( Hmax ) =
Step8

Computation of Throat Width B>
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Qmax \‘ 2X(g
3

X C¢ X B2 X (Hmax) L

Where, Cs = Coeff of friction

Cs 0.97 = to 0.3 m3/s
Cs 0.98 = : to 1.5 m3/s
Cs 0.99 = : to 15 m3/s
Cs = 1 = and above m3/s

Step 9

Condition 1: B2 should be at least 1.5 x
Hmax

Minimum B, = 0.79982 m

Throat width O.K.

Calculated B, =

Condition 2: B2/B1 should be less tha
60%

Desighed B, = . 92.89

B2 is reduced to 60% of
bed width

Calculations of Radious Of Bell mouth portion:

If Hpax > 0.3 M, R = 3.6 X Hynax > 1.40171
or

If Hnax < 0.3 m, R = 2 X Hpax
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L1 = Length of converging section

I J

2.503413208
Step 12

Design of Throat section

Length of Throat section 2.5 X Hpmax

Design of diverging section

1) Lz = Length of Diverging section

Step 14

Design of Fluming section ( By)

B1x B2 x L3

(B1xL3)-(B1-B2)xY
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Location Width (By)

Step 15

Down stream CBL

=U/S CBL - (Loss of Head x
D/S CBL Hmax)

D/S CBL
= 99.92001762

Level of Hump =U/S CBL + height of hump

100.09
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Height Of hump Above toe of glacis

=Level of hump - D/S/ CBL

100.09 - 99.92001762

20 time of Height of hump above galcis

Drop provided in first half of glacis

2H
max/20

Remaining level difference=

Location of gauge chamber = 4 x H max

2.1328635 mitr

0.16998238 mtr

3.39965

2.13286

0.05332159 mtr

0.11666079 mtr
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Gauge Chambsr

FLOW

SIDE SLOPE

SWF PLAN

¥

0.
100,00

—

T

SILL

Gauge
Reading (m)
00.100
00.110
00.120
00.130
00.140
00.150
00.160
00.170
00.180
00.190
00.200
00.210
00.220
00.230
00.240
00.250
00.260

Dichagre
Cumecs
00.052
00.060
00.068
00.076
00.085
00.094
00.103
00.113
00.123
00.133
00.144
00.155
00.166
00.177
00.191
00.202
00.215

t 1in 20 Glacis
0.08 \ 89.920

SECTIONAL VIEW

Gauge
Reading (cm)
00.480
00.490
00.500
00.510
00.520
00.530
00.540
00.550
00.560
00.570
00.580
00.590
00.600
00.610

Page 73 of 101

Dichagre
Cumecs
00.535
00.552
00.568
00.586
00.603
00.620
00.638
00.655
00.673
00.691
00.710
00.728
00.747
00.765




15" Induction Training Course WALMI, Aurangabad

2.12 Proforma

WALMI, AURANGABAD

PROFORMA

Evaluation and Improvement of flow measurement device(SWF)
Canal / Dy. / Minor: PLBC, Dy NO 10, MINOR NO 1

Project JAYAKWADI .

SWF at Ch.: 0/59

zate: 17/05/2008 .

Design details:

Type of canal (Lined/Unlined)- partial lined /unlined
Design details of canal

Capacity -0.906cumec=32cusec.

Bed Width -1.50m.

Side Slope-2:1

Full Supply depth-0.60 m.
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Bed Slope -1 in 2000.

Manning’s n =0.02.

Original design and drawing of SWF - Not available.
Discharge table of SWF -yes

Discharge equation used for preparing table —N.A

Whether Velocity head considered while preparing table?- N.A
Measurements and observations:

Distance from HR -59.70 m

Availability of straight and uniform reach on U/s and D/s-u/s 59.7 and D/s 100 m
U/s bed width (5 m U/s) -1-50 m

Converging section:

Length (L1) -1.00m

Width on U/s side.-1.50m

Throat:

Length (L2) -1.30 m

Width (m)  -Avg width 0.90 m

Bottom Top

U/s end 0.87 m
Middle 0.91m
D/s end 0.89 m
Diverging section:
Length (L3) - 2.10 m

Width on D/s side - 1.50 m
D/s bed width (5 md/s) -1.50m
Guage chamber: No guage chamber
Location - nil
Size -nil
Silted or clear -nil
Condition of guage plate -painted wrongly and placed at start of converging
section
No. of connecting pipes and dia - nil
Pipes silted or clear -nil
Details of Obstruction on D/s side:
Type of obstruction - Silt, weeds ,immediate turn
(Silt, weeds, bunding, CD work, rock, CR, etc.)
Location -D/S 85 m
Afflux - N. A
Reduced Levels:
U/s CBL (5 m U/s) -98.265 m
U/s TBL -99.325 m
U/s start of converging section — 98.310 m
Throat
U/s end -98.390 m
Middle -98.390 m
D/s end -98.390 m
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D/s end of diverging section -98.250 m

D/s CBL (5 m D/s)
Zero of guage - -----
Intake pipes -

Formation of hydraulic jump -

Water level:
— 5m U/s —nil
- 5 m D/s -nil

-98.210 m

no formation of hydraulic jump

Guage reading and discharge using available guage & table.
Physical condition of SWF structure.

2.13 Comparison

Particulars

e Hump height
e Throat width
e Guage location

¢ Availability of guage
plate
Hydraulic jump

Fluming ratio

Submergence ratio
Zero setting
Length of converging
section
Length of Throat
Length of Diverging
section
e D/s obstruction

¢ Availability of
Discharge

table
e Whether velocity
head

considered, while
preparing

Design
Requirement
0.09m

0.90

4 H
Max=2.24m

Must required
Must form
B2/B1=0.9/1.5
=0.6

H2/H1

0.38m

1.33m
2.13m

Must be
available

Yes

Actual

0.04m
0.90m
Painted on
converging
section.

Not
observed

1.00m

1.30m
2.10m

Immediate
outlet,turn

at 85m d/s.

Yes.
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discharge table?

2.14 Problems / defects ldentified:

>
>

>
>
>

SWF not constructed according to I.S code design.

Submerged flow condition due to heavy silt and weeds on the down stream
side.

Bed gradient in between chainage 0 to 0/100 is observed reversed.
Location of gauge plate is not proper.

Hump height is less than the designed hump height.

2.15 Remedial measures suggested:

>
>

>
>

>

SWF should be constructed as per 1.S code design.

Silt and weeds on the down stream side and on up stream side up to H.R
should be removed.

Bed gradient should provide properly.

Gauge plate must be provided at the distance 4Hmax from the start of the
converging section.

Hump should be constructed as per the design.

2.16 Photo Gallery
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2.17 Conclusion

. Maintenance of SWF & CANAL in which it is located should be carried out

regularly for its proper functioning.

. It should be ensured that the SWF is constructed according to its design.

. Training should be imparted to the field engineers to maintain SWF
properly.

. To ensure proper maintenance, periodic inspection at suitable interval
should be made.

2.18 References

. "FLOW MEASUREMENTS IN IRRIGATION CANALS”, 5th EDITION,

PUBLICATION NO. 36
. "METHOD OF MEASUREMENT OF FLOW OF WATER IN OPEN CHANNEL

USING STANDING WAVE FLUME”, IS CODE NO. 6063-1971

. "SMALL HYDYAULIC STRUCTURE", FAO 26/2
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Chapter 3. On Farm System

3.1 Theory

On Farm Development (OFD) it includes all the works below out let. There

are two distinct part of it.

The work of Field Channel which carries the water to a specific area, and in
second part development of the area it self.
Once we decided the criteria for chak, we have to study the CA and divide

it into small pieces called Chak.

Then according to the topography, the size, shape of Chak we have to

decide the position of OL

From OL alignment of FC is laid so that there will be minimum water loss
and maximum area covered, with soil conservation aspect.

As per alignment the FC is to be constructed with standard C/S and
structures required as per the layout e.g. TO, Falls, Road Crossing, Escapes

etc.

3.2 Salient Features

A)
B)
<)
D)
E)
F)
G)
H)
D
J)
K)
L)
M)

Chak No.

Chainage

C.C.A.

Chak Map
Structures

Gate

Condition Of Gate
Measuring Devices
No. of Beneficiates
Field Channel Length
Last Irrigation Rotation
No. Of Wells

R.W.S. Functioning

OL-3A

1/350 m.

30.75 Ha.

Attached Seperately.
One Road Crossing.
300mm Lift type.
Working Condition
Not Existing.

34 Nos.

1020 m.

HW 2007-08.

2 Nos.

Yes.
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3.3 Reconnaissance Survey and Observations

1. Outlet No. OL-3(A) of Minor No. 1 has 300mm dia. Pipe with a gate of size
300mm x 300mm. The head wall on U/S and D/S of Outlet are constructed in
masonary ( UCR ) and found in good condition.

2. The section of FC for the whole length silted and more vegetation, bank work
of FC is improper and is not uniform.

3. The regular irrigation is partly carried out through operation with outlet and
the farmers taking water by breaching the earthwork of FC.

4. The existing bed gradient of FC is nearly about 1: 500 , the actual discharge
carrying capacity of FC could not be observed due to non availability of
measuring device.

. Chak boundaries under OL-3(A) are verified and are well approachable by
road.

. The irrigation under OL-3(A) lies under the jurisdiction of Dharamveer

Sambhaji WUA, Takli, Tal. Paithan, Dist. Aurangabad.

. There are two open wells in the chak under the command of OL-3(A). Farmers

do not use the well water for irrigation.

3.4 Field Channel Walk Through and Levelling

Sr. | Chainage Reading Rise | Fall RL Remark
No.
1 0 1.550 100.000 @ Canal Bed
Level at OR3
Add
30 0.000 99.925 Channel in
Embankment

60 0.000 99.840 Channel in
Embankment

90 0.000 99.780 FC C/S
widened
0.000 99.740 Turn Out 1
structure
doesn't exist
0.000 99.715

0.000 99.675 Vegetation
in FC

Page 82 of 101




15" Induction Training Course WALMI, Aurangabad

0.000 | -0.025  99.650 Turn Out 2
structure
doesn't exist

0.000 -0.005 | 99.645 Vegetation
in FC

0.000 | -0.025  99.620 Turn Out 3
structure
doesn't exist

0.000 -0.170 99.450 FC C/S
widened

0.000 | -0.100 1 99.350 Turn Out 4
structure
doesn't exist

0.000 -0.100 99.250

0.000 -0.195 | 99.055

0.000 -0.185 98.870 Turn Out 5
structure
doesn't exist

0.000 | -0.110 98.760

0.000 -0.115 98.645

0.000 | -0.105  98.540 Turn Out 6
structure
doesn't exist

0.000 -0.125 98.415 FC C/S
widened

0.000 | -0.125 98.290 | Vegetation
in FC

3.5 Field Channel Walk Through and Levelling

Sr. | Chainage | Reading Rise | Fall Remark
No.

21 480 2.505 0.000 -0.125
22 | 510 2.630 0.000 | -0.125

23 535 2.650 0.000 -0.020 Turn Out 7
structure
doesn't
exist

0.000

0.000
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0.000 | -0.155 97.640
0.000 -0.150 97.490
0.000 | -0.150 97.340

0.000 -0.145 97.195 Turn Out 8
structure
doesn't
exist

Turn Out 9
structure
doesn't
exist

Turn Out 10
structure
doesn't
exist

35 870 0.000 -0.100 96.700 @ Tail Channel

36 | 900 0.000 | -0.105 96.595 | and escape
37 930 0.000 -0.095 96.500  ©Nalla
38 | 960 0.000 | -0.110 | 96.390

39 990 0.000 -0.110  96.280

40 | 1020 1.825 | 1.720 | -0.105 | 97.895

3.6 L-Section of FC

101.000 -
100.000 4
99.000 -
98.000 -
97.000 -
96.000 -
95.000 -

400 600

Chainage in M
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3.8 Definition of Evaluation of Land Forming Works

It is the process of developing surface of land to a planned grade to provide

better water application, drainage and soil conservation.

3.9 Purpose of Land Forming Techniques

Uniform distribution of water over the field

Economic use of water

Draining of excess water, either from rain or from irrigation, without
damage to the crops or soils.

Uniform distribution of fertilizers along with irrigation water if necessary.
Bringing some uncommanded portion under irrigation by moving soil to the
lower elevations.

Increasing yield and quality of crops incidentally.

Obtaining better and more uniform plant population.

Effecting saving of labour in all farming operations.

3.10 LAND FORMING is applicable to

. FLAT LAND

. IRRIGATED CROPS

. MEDIUM TO DEEP SOILS

. MEDIUM TO FINE SOIL TEXTURE

. ADEQUATE WATER AVAILABLE

. NO MUCH LOSS OF SOIL FERTILITY

. BASIN, BORDER AND STRAIGHT FURROWS

3.11 LAND FORMING is not applicable to

. SHALLOW SOIL DEPTH

. COARSE SOIL TEXTURE

. STEEP LAND SLOPES

. HIGHER COST THAN SPRINKLER AND DRIP SYSTEMS
. DRY LAND AGRICULTURE

3.12 LAND FORMING TECHNIQUES

A. LAND SMOOTHENING
B. LAND GRADING
C. LAND LEVELLING
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3.13 LAND FORMING TECHNIQUES is based on

1. CROPING PATTERN
2. WATER AVAILABLE
3. METHOD OF SURFACE IRRIGATION

3.14 LAND FORMING PLANNING PROCESS

SOIL SURVEY: SOIL TEXTURE & DEPTH
CONTOUR SURVEY

IRRIGATION DIRECTION

EQUALIZER ALIGNMENT

ALIGNMENT OF FARM DRAIN

DECIDE IRRIGATION & CROSS SLOPE

3.15 CRITERIA FOR SUB DIVISION OF FIELD FOR LAND FORMING

SR. | Land Slope along Field Channel or
Equalizer
0.0 - 0.5
0.5-1.0
1.0 - 2.0
2.0 - 3.0
3.0 -4.0

Width of Sub field
along the equilizer
90 - 120

60 - 90

30 - 60

15 -30

10 - 15

3.16 DESIRED SLOPE CRITERIA FOR LAND SMOOTHENING
TECHNIQUE

Sr. Soil Texture
No.

1. COURSE

2. MEDIUM

3. FINE

(MAINLY USED FOR STRAIGHT

IAIA A
0o °e
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3.17 DESIRED SLOPE CRITERIA FOR LAND GRADING TECHNIQUE

Sr. Soil texture Irrigation Cross slope,

o

COURSE
MEDIUM

FINE

w N o
A IATIA | @

BORDER IRRIGATION

3.18 Optimizing cuts and fill

> Earth Cut
» Earth Fill

NINN

IA [IA [IA
Y oloo
“ooo

(MAINLY USED FO

» Earth Transport

Cut-fill Ratio (Compaction Factor)

Sr. Soil Type Cut-fill Ratio
No.

1. Course Texture 1.1-1.2
2. Medium texture 1.2-1.3
3. Fine Texture 1.3-1.5

3.19 DESIGN OBJECTIVES

» Minimum quantity of soil handling

> Minimum distance of soil transport

3.20 DESIGN METHODS

» Uniform slope in direction of irrigation
» Uniform slope in both the direction
» Non uniform slope in both the direction

» Zero slope in both directions
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3.21 Calculation for Land Smoothening Of Gat No. 486 of Village
Vihamandva

(All other calculations are attached separately)

» Total Cutting ( Excavation ) = Sum of Cut X 10 X 10
= 571 Cu.M.

3.22 Hence cost of Land Smoothening

» Area of Land to be Smoothened = 80 X 130
= 10,400 Sg.m = 1.04 ha
» Assuming rate of cutting Rs.15/Cu.M
» Therefore Total Cost = 571 X 15
= Rs. 8565/-

3.23 CONCLUSION

» The field channel alignment is proper.

» The FC is not maintained properly hence there are heavy losses.

» TO should be constructed and maintained properly.

» The equalizer should be constructed in N-S direction and furrows are to

be E-W direction. These are shown on map
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Chapter 4. Soil and Cropping System

4.1 Introduction

Soil survey is a procedure for the orderly examination & classification of soils in
the field location of soil boundaries plotting them on a map.

Soil survey is essential as it provides detail information on soil condition in the
command for evaluation & improvement of an irrigation system,

4.2 objective of soil survey

To determine extent of irrigable area

To determine overall land levelling needs.

To determine drainage needs of specific soil types

To determine land reclaimation needs of specific soil types
To design irrigation scheduling programmes

To determine suitable cropping pattern in project area

soil survey of PLBC -DY-10,M-1,0R-3 was conducted .
Survey no map of the command is used as a base map , soil texture is identified
by surface field technique and is confirmed in lab by mechanical analysis

» During field exercise soil & water samples are collected & thereafter tested
in laboratory.
» Interactions with farmers regarding existing cropping pattern

It is found that the textural classes are-
1. Clay -31.26 %
2. Silt -53.70 %
3. Sand -15.02 %

Soil depth is varify by discussion with farmers and by observing wells from
command area.

Depth of soil is 18 m

Dominant soil boundary is silt clay loam very deep

Soil samples for determination of physical & chemical properties collected by core
method from 0- 30 cm depth

All physical & chemical properties are determined in lab; they are presented in
table no 1

Field capacity, permanent wilting point, moisture content is determined by
pressure plate apparatus
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The field capacity - 29.88%
Permanent wilting point - 12.56 %
o Bulk density - 1.27 gm/cc

Available water capacity of soil is determined by following equation
Awc =((field capacity — permanent wilting point)/100 )*
Bulk density * soil depth
= ((29.88-12.56)/100) * 1.27 * 100
= 21.99 cm/m
= 219.9 mm/m

4.3 Fertility status of soil

It is determined in lab by IARI soil testing kit
J Nitrogen content in soil is low

J Phosphorus content in soil is low

o Potassium content in soil is very high

4.4 Salinit

Electric conductivity of soil is determined by conductivity bridge method
It is 0.35 mMhos/cm

4.5 Sodicity
Sodicity
It is determined by PH meter and it is 7.93

4.6 TABLE NO 1: Determination of soil irrigability class

Sr | Soil Credit Observed | Irrigability  Marks to Total
No ' characteristic allotted @ Soil Classes irritability | marks
properties classes earned
Effective. Soil 5 More than A 5 25
depth 90 cm
Dominance soil Silty clay B 4 20
texture
Available water 219.9 mm 25
capacity
Salinity 0.35 15
mMhos/cm
Sodicity 7.93 12
Coarse Approx.10 12
fragment %
Erosion 1 % 15

TOTAL TOTAL
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Aggregate index = (total marks earned/ total credit alloted)
= (124/27)
= 4.59

Soil irrigability classes
Aggregate index- 5-4 =A
Aggregate index- 4-3 =B
Aggregate index -3-2 =C
Aggregate index- 2-1 =D
Aggregate index-<1 =E
SO IRRIGABILITY CLASS OF THE SOIL IS =A

This means soil has none to slight limitation under sustained use under irrigation

4.7 LAND IRRIGABILITY CLASS

Sr. Soil characteristics | Land classification

I IT | III V VI
Soil irrigability class | A AB ABC Temp-orarily | More
undeci-ded than 15
Topography (% <1 1- | 3-5 10-15 >15
slope) 3
Depth to ground More 2- | 1-2
water table than3 3

Soil irrigability class is - A

% slope is - 1%

Depth of ground water table - below 3 m

For the above land land irrigability class - II

This means moderate soil limitations for sustained use under irrigation

4.8 Quality of Water

Water PH | Ec COo3 HCO3 Ca+Mg Na RSC SA
sourc mmhos/c | meqg/li meq/li meqg/li | meqg/li meq/li
e m t t t t t

Dug 7.7 1 0.24 1.15 1.7 1.9 2.17 0.95
well 6

Canal | 7.9 0.14 1.10 2.20 . 1.96 1.20
0
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From the above table it is clear that water from the command area is safe for
irrigation purposes.

4.9 Values

Soil from command area is medium in texture
Soil from command area is very deep

Available water content of soil is more than 21 cm
Depth of ground water table is more than 3 m
Soils are rich in available potassium content

Soils are free from salinity and sodicity problem
Quality of water is good for irrigation

4.10 Constraints

» Soils from command area are low in available phosphorus and nitrogen
content
» Moderate soil limitation under sustained soil irrigation.

4.11 Recommendation

1. soils from command area are very deep and medium texture. To maintain
physical properties of soil and fertility status, ph of soil farmers should apply
recommended doses of organic manures to sustain the crop production and
crop growth.

2. To get optimum yields of the crop farmers should increase 25 % more
recommended doses of phosphorus and nitrogen and may reduce by 25%
recommended doses of potassium.

Crop Survey

4.12 Objective of crop survey

> To evaluate the performance of various crops w.r.t. existing soils &
availability of water in the command area

> To study existing package of different crop followed by farmers

» Assessment of crop yields
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4.13 Name of Crop: Sugarcane (Pre-seasonal)

Sr. Particulars Farmer’s Recommended
No Practices Practices
01 Varieties used Co-86032 Co-86032,94012,VSI-
434,
02 Date of sowing November November
03 Seed rate (kg/ha) 25000 three eye | 25000 three eye Budded
Budded setts setts
04 Spacing (cm) 90 90
05 Method of sowing Planting Planting
06 Plant population (/ha) 120000 100000
o7 Fertilizers 125:325:325 350:170:170
used(Kg.NPK/ha)
08 Method of fertilizer Placement Placement
application
09 Organic Manures 10.0 20.0
used(g/ha)
10 No. of irrigations 20 20-25
11 Method of irrigation Ridges and Ridges and furrows
furrows
12 Irrigation interval 25 days 15-20 days
13 Crop yield (t/ha) 65 90

Values:
1. Date of sowing, seed rate and spacing used by the farmers was
appropriate.
2. Method of irrigation and no. Of irrigation was appropriate.
Constrains:
1. Organic and inorganic manure supplied were inadequate.

4.14 Name of Crop: Wheat

Sr. Particulars Farmer’s Recommended

No Practices Practices

01 Varieties used HD(M)2189,G-496 HD-2189,2489,Lok-
1,DWR-162

02 Date of sowing November November

03 Seed rate (kg/ha) 125 100-125

04 Spacing (cm) 20.5 22.5

05 Method of sowing Drilling Drilling

06 Plant population (/ha) 2000000 1600000-2000000
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Fertilizers 27:69 150:50:50
used(Kg.NPK/ha)
Method of fertilizer Broad Drilling
application casting/Drilling
09 Organic Manures 2.0 10.0
used(g/ha)
10 No. of irrigations 5 6
Method of irrigation Border Border
12 Irrigation interval 21 days 21 days
13 Crop yield (t/ha) 16.0 30.0-35.0

Values:
1. Date of sowing was correct,
2. Method of irrigation was appropriate.

Constraints:
1. Use of organic and inorganic fertilizer was less,
2. No. Of irrigation given were inadequate,
3. Seed rate used was high.

4.15 Name of Crop: Gram

Particulars Farmer’s Recommended
Practices Practices
Varieties used Kabuli,vijay,local | Vijay ,virat,PKV-Kabuli-
2
Phule-G-5
Date of sowing December November
Seed rate (kg/ha) 50 70
Spacing (cm) 45x15 45x15
Method of sowing Drilling Drilling
Plant population (/ha) 150000 150000
Fertilizers 6.25:16.5:16.5 25:50
used(Kg.NPK/ha)
Method of fertilizer Drilling Drilling
application
Organic Manures 1.5 5.0
used(g/ha)
No. of irrigations 2 3-4
Method of irrigation Border Border
Irrigation interval 30 days 25-30 days
Crop vield (t/ha) 3.75 20.0
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Values

1. Method of sowing and irrigation was appropriate.
Constraints:

1. Date of sowing was late,

2. Seed rate used was less,

3. Use of organic and inorganic fertilizer was inadequate.

4.16 Name of Crop: Cotton

Sr.No Particulars Farmer’s Recommended

Practices Practices

o1 Varieties used B.T-Banni H-10,NHH-44,B.T-

Rashi,Banni

02 Date of sowing June June

03 Seed rate (kg/ha) 1.9 2

04 Spacing (cm) 120x90 120x90

05 Method of sowing Dibbling Dibbling

06 Plant population (/ha) 9260 10000

o7 Fertilizers 37.5:37.5:37.5 100:50:50

used(Kg.NPK/ha)
08 Method of fertilizer Ring Method Ring Method
application
09 Organic Manures 1.0 15.0
used(g/ha)
10 No. of irrigations 5 5
11 Method of irrigation Ridges and Ridges and furrows
furrows
12 Irrigation interval 20 days 20 days
13 Crop yield (t/ha) 20 25.0-30.0

Values:
1. Date of sowing, seed rate and spacing used by the farmers was
appropriate,
2. No. Of irrigation and method of irrigation was also correct.
Constraints:
1. Use of organic and inorganic manure was inadequate.
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4.17 Designed crop pattern for Jayakwadi project and Existing cropping
pattern of Dharamveer water users society, Navgaon (Dy.No0.10, Minor
No.1l) PLBC, Jaykwadi Project.

Sr.No | Crops Designed Percent Existing Percent
Area Area

KHARIF SEASONAL

Bajara 12.00 46.00
RABI SEASONAL

Wheat 25.00 39.00
Jawar 15.00 5.29
Gram 5.00 1.45
TWO SEASONAL

Cotton 25.00 9.00
Tur - 2.00
H.W.SEASONAL

Bajara 5.43
Fodder 3.62
Ground-nut 2.00
Maize (grain) 1.00
PERENNIALS

Sugarcane 31.00 43.50
TOTAL 116.00 158.29
CROPPING INTENSITY 116.00% 158.29%

=P

o= NlwlNn

IR —
o © ® N -

B(<

From above table it is clear that designed cropping intensity was 116.00%
and existing cropping intensity is 158.29%.

4.18 Conclusion

Overall cropping intensity under existing cropping pattern has been up to
158.29% which was 116% in the design crop pattern.

The area under the crops namely Wheat ,Kharif-Bajara, Groundnut,Maize
has been significantly increased.

This may be because of adequate availability of water

Application of water user association
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