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A NOTE ON PREPARATION OF LIFT IRRIGATION SCHEMES
1.00. INTRODUCTORY

1.01. Preparation of plans and estimates for a lift irrigation scheme involves a few engineering principles.
If these are properly understood and apprec:ated it would not be difficult even for an Overseer to propare
these . :

1 02. Aocordmg to the recent Government orders, lift i 1mgat10n schemes costing less than Rs. 5 lakhs
are to be undertaken by the Zilla Parishads. These are supposed to be understaffed and therefore as much
guidance to the lower technical staff as is required may not be available. This note will help them in
preparing the schemes as well as help others entrusted with the scrutiny and power of technical sanction.

1.03. It is to.be clearly understood that this note is for general guidance and would be applicable
10 a large majority of cases. There could however be cases whlch wﬂl not conform to the general pattcrn
and these will need special consideration.. R

2.00. AVAILABILITY OF WATER

201. The first and the most important consideration is to ensure that the source of water is reliable
and can be depended upon. The source is usually a river or a big nala. Small nalas cannot be depended
upon unless there are storages above and release of water from them is agreed to by the authorities concerned,
or there is a guaranteed regeneration flow from irrigation in the catchment of the nala. There are various
agencies which carry out gauging of important streams and data about water flowing in them at differont
times of the year would be available. Where such data is not available, it would be worthwhile carrying
.out the gauging to ascertain the availability. Enquiry with local people if made judiciously would also
help to form an estimate. This however has to be very carefully made as their information is many times
influenced by self-interest.

2.02. For gauging a stream a straight channeliséd portion should be selected. The gauge run should
be marked by pegs on either side. Cross-sections at the ends and one in the centre of this gauge length should
be obtained by levelling. The average of these sections will give the aréa “A°.  Velocity should be measured
with conical shaped wooden floats and stop watch. The float should be run from end to end and the time
taken to travel measured by-stop watch. The observations should be taken in three compartments of the
channel, two near the bank and one in the middle. Three observations in each compartment would suffice.
The average of these nine observations gives the surface velocity * V’. The discharge is given by—

Q=07 AV
For small discharges a triangular notch can be vsed. -

2,03. If the scheme is to cater for perennial crops, obviously the lowest discharge in the stream in
a year will determine the acreage of perennial crop. Where the source is not perennial the scheme will
have to be restricted to two seasonal crops only. Such schemes would rarely be economical unless two
crops are taken every year .in every acre. As the Kharif crop is usually harvested by the end of October
the follow on crop can be sowed by the end ,of November. It would therefore mature by the end of March
next year and would require-its Iast watering in February, The Rabi area WOuld therefore have to be
restricted to the dlscharge available at.the end of February.

2.04. It is many times argued that although there is no flow of water there is a big *“ doha ” havmg
vnlimited supply of water. This argument is usually deceptive. Even a big doha say a mile long 100 ft.
wide and average eignt feet deep holds 4 M.ftc. of water which can irrigate only 14 acres of sugarcane during
Rabi and Hot Weather or.9] acres of Bhusar crop not taking into account the evaporation losses. It is
therefore always necessary to roughly estimate the quantity stored in a doha. It should also be understood
that in order to utilise the entire contents of the doha, it would be necessary to lay a pipe line reachnig
to the loweimost point of the doha which would be mear the centre of the stream. Such an operation of
laying the pipe line would be difficult. A doha cannot therefore be depended upon unless there are good
underground sprmgs which would replenish it after depleting the same is sta.rted
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- 2,05, While determining the availability of water it is important to take into account the existing
commitments and established irrigation by flow or by lift both upstream and downstream of the site. Under
no circumstances should a scheme be planned which would adversely affect an existing irrigation or
water supply scheme, .

., 206, After itis ascertained that the supply of water is assured permission from the competent autho-

ity to utilise the water for lift irrigation should be obtained. This authority in respect of notified streams
{5 the Executive Engineer in charge of irrigation management in whose jurisdiction the source falls and in
respect of non-notified streams the Collector of the district. As there are usually restrictions on types of
crops to be grown the permission should be asked for specifying the crops contemplated to be grown under
the scheme, - . _

. 3.00. SELECTION OF SITE -

' .30L. -An examination of topo-sheets (with contours) gives indication of suitable sites for lift irrigation
schemes,” Such sites are where the tip of 2 contour loop comes clos¢ to the, river (see figure below).
In such cases the length of rising main is short and iffigatioh channels cad be taken on both sides along
the contour loop.
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. " 3,02. -The post-monscon flow in .Deccan rivers ‘usually hugs to one bank. The site for jju:hping
plant has therefore to be located where the water flows along the bank. If the water is at the opposite
bank, it will necessitate laying pipe line in the river bed which would not only be expensive but may-also
give trouble. ' The site for the well should be such as will necessitate a short inlet pipe and be above the high
flood level. It is not always possible to satisfy the latter requirement and in such cases the dry well or
the jeckwell should project above the ground level its top, being above the high flood level! | '
. .t ] ' I . LY L
. 3.03. For a permanent scheme, it is not advisable to provide mobile pumpine upi i
as the water rises or recedes and are fixed on foundation blocks construbtzd ail'.) di?i‘e.::nt: ;;3‘5? arf.on;:ﬁv::
‘pumping units in a dry or jackwell is a much more satisfactory arrangement. .

"' 3.04. 'The location should be such that the length of rising main is the shortest. ' The alignment ¢
. o ~ e ali t of
the rising main should also not traverse any depressions or high mounds. These will cause eithe?::;nssi:e
‘cutting due to the need of lowering of pipe line below the depressions or require provision ;
rising main which is not desirable. < - - AT provision of bends in the
3.05. The site should be eithar in the centre of the command or at the u stream enti. F .' 1
position channels can b, taken on either side so that the length of each is sm:'ll and irrig,at.ionrc:i::l1 :eﬁttlt-:r

ma:nagad.‘ If the site is sitvated towards the downstream end of the command jt would be upnatural
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run the channel contrary to the direction of the flow of the river as the command area would normally be

rising from the dowmstream end towards the upstream. This is however a general observation and each
site may have its own peculiarities.

' 4.00. FIELD WORK AND SURVEY

4.01. No field work should as a rule be started unless the site is inspected by the Executive Engineer,
A thorough visual inspection is necessary to fix the sites for inlet, jackwell and the delivery chamber and
to determine the extent of the command. These should be determined with such finality that only minor
adjustments should be necessary after the detailed survey. It has been the experience that much effort is
likely to be wasted if the site is not so inspected and subordinates are not properly and sufficiently instructed.
They should be told exactly what surveys are to be carried out and the area to be covered. The S. D. Q.
should pay a visit atleast once while the survey is in progress. This helps in solving the difficulties if any
of the survey parties and also in detecting and correcting the mistakes. In these days when the subordinate
staff is inexperionced it is of vital importance that both the Executive Engineer and 8.D.O. pay proper
attention and in proper time rather than blaming the mistakes and omissions on the inexperience of the staff.

4.02. The first sine qua non before the survef work is started is to obtain copies of village map or
maps in which the area is situated. Eventhough only part of a village area is to be brought under irrigation

the entiro village map should be obtained or copied. Where more than one village is covered by the scheme
a combined tracing should be prepared.

- 4,03. After the sites for inlet jackwell and delivery chamber are tentatively fixed the survey work
should be taken in hand. It is always a good idea to have the entire area contour surveyed. It not only
determines the area under command accurately but also helps in choosing an economical lift. It is also
useful in planning and constructing field channels. The survey does not take much time or effort and the

short cut of designing the scheme by visual inspection is not advisable except in very flat areas where contours
do not have much meamng

4.04. For contour survey the usval procedure of fixing a base line and taking levels at equal intervals
on lines at right angles to it is to be followed. Sometimes the expedient of taking levels at corners of survey
numbers is adopted. This is not always possible as it is not easy to know the corners with accuracy.
Villagers are not able to show them and the Talathi cannot be expected to be available all the time during
‘the survey. Usually one base line would suffice but where the shape or size of the command warrants it
two or more base lines can be adopted. In moderately flat country levels should be taken at interval of
80 metres (262 ft.). Where the slopes are steeper the grid should be of 40 metres (131 ft.) in very steeply
sloping ground or at local depressions or maunds levels may be necessary at closer interval say 8 metres.
“The contour interval should normally be one metre but may be increased to two metres in flat areas and
reduced to 0° 5 mefre in very steep areas.

4.05. One very important thing which is not unfortunately sufficiently appreciated and followed is
that the base lines must be fixed with reference to survey boundaries. The surveys carried out are to be
plotted on village maps. The plotting is many times done by bearings and goes wrong in almost cent per cent
cases. The bearings taken in the field are rarely correct and the north line on the village maps also is many

" times inaccurate. Particularly in these days when overhead electric lines cross the commanded area the
bearing cannot be very much depended upon. Fixing the base line with reference to survey bandhs there~
fore is the only sure method. The points of intersection of the base line with survey bandhs should be
located by measurements from survey corners. This should be done for the starting and end point of the
base line and for a few intermediate points. This does not, however, mean that bearings are to be done
away with. They are to be taken in the field and should serve as a check.

4.06. Plotting of the survey work should be done immediately the survey work is completed preferably
in the camp of the survey party if possible. Mistakes are revealed only after the levels are plotted and
contours interpolated. If this work is done immediately while the memory is still fresh they can be rectified,
If the contours reveal any peculiar feature, it can be verified on site. If the work of plotting is delayed
and done in the office long after the survey is completed, there is reluctance to go back to site to rectify

mistakes detected and the tendeucy is to manipulate and “ cook up ** figures rather than verify and correct
the levels on site.
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407. After contouring is completéd the sites chosen for the jackwell and delivery chattber should
be checked, adjusted if necessary and confirmed. -After this the L-section for the inlet pipe and rising main.
should be surveyed. This should be done judiciously taking levels at all points of change of ground
slope and not necessarily at fixed intervals. They should depict a correct profile of the ground surveyed.
The levels should invariably extend beyond the edge of water at least about eight metres (25 ft.). The
plan of this profile which would usually be a straight line should also be drawa giving location according .
o the procedure prescribed for fixing the base line for pontoming. L o

' 4.08. The lowest water level and the highest flood level must be marked accurately on the L-sectjon.
‘Unfortunately the only way of doing this is by local inquiry. The inquiry should therefore be done with.
.searching cross questioning and corroborated by questioning different individuals independently. In many
.cases H.F.L. can be found recorded on a nearby structure like a bridge. The ordinary flood level should

also be marked where it varies much from the maximum H. F. L. S -
4.09. A village map is available to a scale of 1" = 660’ or 1 = 330’." Having changed over {6 metric
system the survey instruments dre now supplied in metric system only. Plotting of survey work done with
metric measurements on village maps, however, does not present any problem. It is not necessary to convert
all the metric measurements into feet, ' The scale of the village maps may be taken as 1 : 8000. (17 = 660)
or 1 24000 (1" = 330") and plotting done with a metric scale i.e. by adopting 1 cm.=80 metres or 40 métres
as the case may be. ~The inaccuracy involved in this is negligible and in any case the accuracy of plotting -
is never greater. B L

4.10. The centres of the inlet chamber, the well and delivery chamber should be.marked with long:
;headers (at least 750 m.m. long) buried flush into ground. If the stones are not kept projecting above
ground, there is less danger of their being removed. Where there is danger of these stones being removed
-small but deep pits may be excavated at these points. As the centre of inlet chamber would be usually
Jin water the marking stone or pit should be located a little away clearly indicating its chainage. Where
the rising main has kinks all such points should be similarly demarcated. These markings are extremely -
useful for all future reference and should be clearly shown both in the field book and on drawings.

5.00. CROPPING PATTERN AND REQUIREMENT OF WATER -

_ 501. The cropping pattern will depend upon the agro-climatic conditions of the area and the -
nature of the source of water. Perennial crops are possible only if the source is perennial. ~Otherwise

‘the scheme has to be designed for two seasonal itrigation only. According to the agro-climatic conditions -
the Maharashtra State is divided into eight zones (see map drawing No. 1). "Table 1° gives the general
existing cropping pattern of these zones. ' S T

5.02. The cropping pattern has necessarily to change after iirigation is provided. -However it must
not be radically different from the pattern to which the farmers have been used to for generations; parti-
cularly the pattern in Kharif must not change much as the crops do not entirely depend upon irrigation .
-and there would generally be reluctance on the part of the cultivators to adopt a radically different pattern.
-For example where groundmut or cotton are established Kharif crops, they should not been tirely done
‘away with under the plea of “ grow more food . Schemes have known to have failed when such - cash
crops were prohibited. Paddy should not normaily bé recommended in area’ where rainfall is less than
75 c.m. (30 in.) Wayanagan paddy can be grown only in coastal regions where the weather in -summer is
‘humid and temperatures are not excessively high. R - ‘ -, .

5.03. The percentage of sugarcane is at present restricted to' 20 for. co-operative schemes - by
Government orders. The same percentage should be adopted for Government run schemes also, . Where
other perennia}ls such as fruit gardens are established in the area, they should also find a place in the cropping .
pattern by suitably reducing the area under sugarcane. For optimum benefit from irrigation, it is essential
to take at least two crops from every acre under command except the land under perennials. - Wheii two
cereal crops are taken_successively in two seasons in the same piece of land, it is necessary to take a
Crop of green manure in between to maintain fertility level. On the basis of 20 per cent sugarcane there-
fore the pattern should be 20 per cent sugarcane, 70 per cent Kharif seasonals and 70 per cent Rabi
seasonals, 10 per cent area being left out for overlap. The cropping pattern should be decided taking all

the above factors into account and be fipalised in consultation with the Agricultural Department
authorities in the distiict. ]
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5.04. After the cropping pattern for the whole year is fixed the discharge required in each of the
three seasons should be calculated. This is done by dividing the area under various crops by the duty
and adding up these discharges. A lift scheme should be designed on the basis of pumping for 16 hours
a day. This is done for the following reasons :(— - —

(¢) Irrigators are generally aveise to work for longer hours particularly at mght

(ii) As no standby is provided the pumping units can be given rest only by working for less than
24 hours a day.

(éii) In case of break down of a unit remaining units can be worked longer so that loss of
irrigation is minimised. : :

(iv) This allows for future expansion w1thout increasing the pumping capacity by increasing the
numbers of pumping hours to say 18 or 20.

(;:) Any shortfall in pumping capacity due to non-realizations of assumptions made in calculations
can be made good by mcrea,smg the hours of pumping.

5.05, The duty is calculated by workmg out the area irrigated per day cusec (day of 16 hours) and
multiplying it by the interval between two waterings. The inch depth per watering, the number of waterings
per season, the interval between waterings and the duties based on 16 hours pumping for various crops
are given in Table II. The inch depth required and the interval of irrigation will depend upon the rainfall
and climatic conditions and will vary from place to place. T he information given in the table is however
intended for desngn purposes and for calculating the water rates.

In monsoon, part of watering is done by rain and therefore the number of walermgs is less than those
obtained by dividing the season period by the interval of watering. In zones I, 2, 3 and 8 no irrigation
is required in monsoon in a normal year. In working out this table, the following seasons are assumed :— ..

Kharif .. . .« 90 days July to September.
Rabi . .. .. .. 150 days October to February.
Hot weather .. . .. 120 days March to June.

-~ 506, Generally a lift irrigation scheme has a small and compact command area. The losses of water
due to canal seepage therefore are small. The inch depth given in table IL is including the losses.  If pipe
line is provided for distribution of water in the field, f the mch depth may be reduced by IO per cent i.e. the
duties increased by 10 per cent. v

5.07. In calculating the discharge the overlap of sugarcane area has to be taken into account,
This overlap is due to the lag between planting of new cane and cutting of old matured cane. The overlap
area may be assumed as 50 per cent. in Rabi season for * suru” cane. Where adsali cane is planted an
overlap of 50 per cent. both in Kharif and Rabi seasons should be assumed.

6.00. CHOICE OF DESIGN

6.01. . As already stated the arrangement of shifting pumping units to foundations to different levels
as the water level rises or falls is not recommended except for purely temporary schemes or for very small
schemes. The arrangement is cumbersome, and if the management is not alert and active much damage
could be caused by accidental submergence of the motors or engines. In the -case of electric drive, the
power line may also have to be removed if it gots submerged which is not easy and the local persons
managing the scheme may not be able to handle it.

. 6.02. For permanent schemes therefore a well should invariably be provided for locating the pumping
units. The wells are of two types :—

() Dry well..
(ii) Wet well or jackwell.

6.03. A dry well is a wsll constructed on the bank of the river which protects the pumping units
from flood water. It is recommended for small schemes upto a discharge of five cusecs and on rivers or
streams for which the flood lift is not excessive. Only centrifugal pumps can be used in a dry well and
with only electric drive. Diesel engines cannot be used as the exhaust would be a problem.

T 3441—3
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;' The dry well has the disadvantage that if it is not made waterproof, water, may leak in and damage
the motors. A small dewatering pump can be fitted to keep the well dry during. floods. The well has t6:
be situated at a distance of not more than 100’ from the edge of lowest water as'longer suction pipes: 'gr&
not desirable, : . S S ey

TR

6.04. Whore time for construction of a scheme is roughly the same as the time for delivery of turbine
pumps, one should invariably go in for a jackwell. . ] ey P N

6.05. A jackwell is the best arrangement and is recommended for all §chein'es' eiqept.where choice
is guided by urgency and centrifugal pumps can be procured more ea‘s.;ily‘than =)turbine'.p-umps‘.'--lt can be
located on a high ground with & suitable length of inlet pipe. b L

6.06. All these arrangements are shown on drawing Nos. 3 and 4.

L L T

7.00. INTAKE CHAMBER AND INLETPIPE’ ¢

7.01. It is always advisable to provide an intake chamber as it has several advantages. In any case,
a head wall would be necessary to fix the river end of the inlet pipe and the difference in - cost between
a head wall and a chamber would not be much, As entry of water to-the inlet chamber is provided towards
the dfs, it prevents the silt and floating matter to enter the chamber.. A grating is also provided which,
further helps in keeping out undesirable matter. If grating is to be provided at the end of the pipe (doing
away with inlet chamber) flaring would be necessary to maintain the same area. A silt pocket is also
provided at the bottom of the chamber, With all these arrangements only fine silt would enter the jack-
well which would ordinarily be pumped out. -

. 7.02. Ifadry well is provided no inlet pipe is heoesséry a.nd'fho-'s’uct'ihdﬁ' pipe_ itself is taken .fron‘g. the
pumps to theriver. In this casealso it is advisable to provide an inlet chamber as it provents clogging of the.
foot valve which would otherwise happen if it is left unprotected in the river. '

7.03. A design for intake chamber is shown in drawing number 2. In designing .._thi,s, it is
assumed that the depth of water in small rivers and streams at the lowest level is l’-6‘" . ‘For most of the
sites, this would be the caso. 'Where larger depth is available, the size of the chamber can be rediiced.

7.04. The intako chamber has to be taken down to hard strata which would not .scour - .away.
Good hard murum or compact couglomerated sand layer would meet the requirement. In such strata
foundations should be taken down two fest. Where such a strata is not met with and. the river bed consists

of sand for a large doj th, the foundations must be taken two feet below the scoring depth. The scoring
depth D measured down from the H.F.L is given by the formula—

\ - D-=0'5Q* e

where Q is the.discharge during highest flood. For finding out Q the cross-section of the river upto H:F.L:-
- and the river bed slope should be found out by survey. Then— . ' o ’

Q=Av
and V=190 yrs_

. 105, The diameter of an inlet pipe should not be less than 450 m.m. (18"').‘..: Smaller pfpes r;lay get
choked up and in worst cases may require removal and relaying of the. entire ,pipé line. . The diameter
apd the slope of the pipe are given in table YII. These depend upon the available 'd':iving' head at-. the
river end above the top of pipe and the table gives values for a driving head of 75,150, 225 m.m., (3;6 and
9 inches). From table IV diameter of suction pipe for centrifugal pumps can be found out.. . : ... .
o ‘_7.06. The non-pressure spun concrete pipes (A or NP-2 class) can be used for an overbnrden upto
3m. (10 ft).." They are not however recommended for inlot pipes as they do not stafid well in handling.
As the cost of excavation of trench for laying the pipe forms a considerable part of the total cost of inlet,
the use of slightly costlier pip

_ 0 is justified. The special extra thick pipe (pipe having more reinforcement
and larger shell thickness) is therefore recommended for inlet where overburden exceeding 10 ft. . ;

.- 2:07 . It is not necessary to provide concrete below or round the joints, Tt is sufficient to ensure that
the pipes rest on their entire length and the soil is : § A

he pipes rest o Properly compacted on sides. Where the pipe is Jaid ix
rock cutting a good murum bedding 150 m.m. (6% thick should be provided and de Bilin er}
compacted with special care, , ) thick should bo provided and the side filing properh
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8.00. THE WELL AND THE PUMP HOUSE‘

8.01. As Ireaady remarked, it is considered advisable to locate the pvmping units in a well to protect
them from flood. Twa types of wells have already beem indicated. The two typical layouts are
shown in drawing numbers 3 and 4. On these drawings, the diameter of the well for the number of
pumping units and the horse power are given. The steining thickness have also been indicated.

8.02. The well should be located as close to the water as possible.  Although it would be an advantage
to locate it on high ground above the H. F. L. This is rarely possible without increasing the inlet length
and consequently the cost. It may therefore be cheaper to locate it near low water evon if a good portion
of its height remains above the ground level. In such a case, access should be provided by a simple but rigid
stop ladder and no elaborate arrangements are necessary. ' The well is not required to be approached during
floods asmo irrigatioﬂ would then be neccssa.ry. " High floods also do not last for more than a few hours.

(L o

8.03. The th:ckness of the well stemmg below G. L. is governed by the earth pressure and the super-
imposed load. The values given on drawing numbers 3 and 4 are based on the coefficient of earth pressure
at rest assumed as 0.6, the weight of earth 1915 Kg./cu.m. (120 Ibs/cft.) and compressive strength of masonry
as 6-8 Kg./sq. c.m. (6 tons/sft.). The super-imposed load that can be allowed has also been indicated.
This load cousists of the pumps, motors, valves, other accessories, live load and load of pump house. In
order that this load be evenly distributed over the entire steining, an R. C. C. ring 300 m.m. (12”) thick
should be provided on top of steining masonry. The thickness of the steining above G. L. will be controlled
by requirements of stab:llty .

. . 8.04.: The well should be founded on a hard strata with a bearing capacity of not less than 4-3 Kg/em?
4 tons /sft) In, rare cases where such a strata is not met with an R. C. C. raft may be provided at the
~ bottom. Even when the well is taken down in rock it is desirable to provide masonry lining. It would be
necessary to get down to the bottom for maintenance and desilting operations and this would be hazardous
“if uneven rock is left in ‘the sides. The bottom of the well for turbine pumps should be kept 3 5 metres,
(1-5 ft.) below the lowest water leirel in the well to accommodate the bowl assembly, suction pipe and
strainer and allow for a s:lt pocket _ For centrifugal pumps this may be only 1- 8 metres (6 ft.).

8.05. Steps of M. S. bar 20 m.m. (3/4") diameter hent in the form of U-emboedded in masonry should
be provided for getting down the well. The details are given on the drawings. Two M. 8. girders should
also be provided at mid height between L. W. L. and floor level. These will enable erection of a platform
during erection and maintenance of machinery. A dry well should be provided with plaster both inside

. and: outside to make it water tight. A mortar made of 1 part of cement, 2 parts of slaked lime and 8
parts of fine sand is recommended. In addition the well may be painted with bitumen from outside,
nladt
_ . 8.06. 4 The pump house is most conveniently located on top of the well. In the case of the jackwell,
“this will house the vertical motors of the turbine pumps, the starters and the switchboard) (With dry
* well'it will house only the starters and switchboards, the motors being located at a lIower level. )

- 8,07." A square shape of the pump house would be more convenient than a circular shape. It gives
more room for locating starters etc. Inthe case of dry well, however, much space is not required
as motors are not located at the. same lovel and it would be miore convenient to continue the steining
masonry i.e. adopt the circular shape. The square shape can be obtained by providing guders over the top
of steining and cantilevering them out suitably. The details of the arrangement are shown on drawing
number 5. The walling should consist of corrugated G. I. or asbestos coment sheets fixed to angle iron

* frame as thiat would be lighter. The roof should also consist of G. I. or asbestos sheets. Where round
shape is adopted it may be more convenient to provide an R. C. C. slab for the roof. This should be given
a slope of not less than 1 in 30 on one side as it helps drainage of rain water and prevent leakages.

e 78,08. The pump house floor should be made of teak wood planks as they would be cheaper than

- chequered plate @nd also minimise possibility of electric shock due to any accidental leakage of current.
The planks should preferably be fixed to girders with bolts or clamps than laid loose. They should be

- protected by proper painting on all sides. A lightening conductor should mvar:ably be provnded on top
of the pump house where it projects for more than 20’ above the ground. . ,

- T 344124
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9.00 HORSE POWER AND NUMBER OF UNITS

9.01. The horse power is calculated by the following formula—
5QH
where Q = discharge in usecs -
H = total head from all causes in ft.
e = efficiency expressed as a fraction

HP. =

The following efficiengies may be assumed :—

B Jertical turbine pumps eee, . .08
o, Directly coupled centrifugal pumps . .. 0-7
| Belt driven pumps . e s 06
The following formulae are also useful— ' '
K.V. = 0-746 HP
KV.A = W _ -
power factor |
0:746 HP '
o T UREP

9.02. The total head comprises of static head (i.e. the difference between the full supply level in the
delivery chamber and the lowest water level in the river) plus the losses on account” of various causes,
' These losses are enumerated below :— . , _ -

(i) Frictional loss in suction and delivery pipes. A nomogram published by the Indian Hume
Pipe Co. based on the Scobey's formula is enclosed (drawing number 6) from which the loss can be
found for concrete pipes for a given discharge and diameter of pipe. For galvanised or black steel
pipes used as suction or delivery table TV gives the values. of frictional loss. |

(ii) Loss of head in foot valve of centrifugal pumps.

(i) Loss of head in bends. _

(iv) Loss of head in sluice and reflux valves. _

(v) Loss of head in reducers and expansion pieces.

The loss of head in foot valves and reflux valves may be taken as equivalent of loss of head ina

44 ft, length of pipe of the same diameter. A nomogram (drawing number 7) is enclosed giving the losses
for other fittings and valves. ~

9.03. Usually for a lift irrigation scheme unless the area is-'la.rge (say more than 3,000 dcres) it is
not possible from economic considerations to provide a standby. This can however be patrtially provided
by breaking up the required horse power into a number of units. If one of the units breaks down the others
can be worked for longer time thus restoring the loss at least partially. Thus a minimum of two units

~must invariably be provided. The following number of units are recommended :— '

Upto 300 H.P.

. s .+« 2numbers.
300 to 500 H.P. .e . <« 3 numbers,
Above 500 H.P. . s «- .4 numbers.

9.04. Thc manufacturers usually pro{ride tables givihg the type of ‘ ‘ i
. . ! pump and horse er ired
for a given discharge and total head. These should be consulted for selection of Pumpigg ‘:';ni:qu

10.00. PUMP LAYOUTS AND CONNECi‘IONS

10.01. In a dry well, pumps and motors are installed on, concrete f; :
y -on, oundati t £
the well. They should be kept at least about 1.2 metres (4 ft.) above the bottomos?as t‘llmtt::e::gtem:at:r

if any can collect for some time before it is pumped out. Usually installati £ -
in'a dry well is not advised as the cost of suction pipes would bg on of more than two units

on grinders embedded in well steining at suitable level, - large In a jackwell they are installed
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.. 10.02. The layouts for pumps and motors for dry and jackwells are shown on drawxng numbers
3and 4, N .

10.03. The manufacturers advise that best results are obmined when the static suction head is
limited to 10 ft. Wherever possible this should be done. It may not however in some cases be possible

to do so but i no case, should the statlc suctlon head exceed 15 ft. and the total suction head 26 ft.

10 04. The delivery pipes of the pumps are to be connected to the rlsmg main in such a manner that
the flow is smooth and dismantling of connections for maintenance and repairs is easy. With centrifugal
pumps they are connected through a Y piece. With more than two units a multiple Y piece would be neces-
sary. The Y pieces can be of cast iron but it would be much more easy and expeditious to fabricate them
in ms. plate by welding.

" 10.05.  With turbine pumps these connections can be made in two ways. In one method the delivery

“pipes are taken out of the jackwell and connected by Y piece to the rising main. In the second method
the rising main itself is faken into the jackwell and the delivery pipes of the pumps directly connected to it,
The latter is a more neat layout and the losses are also a minimum as bends and Y pieces are avoided. It
may however be more costly. The valves are required to be located within the well and hence a larger
diameter may be required. For turbine pumps the delivery pipe can be taken out at any level. It is there-
fore convenient to take it out at the level of the rising main so that bends are avoided. All the pipes and
valves are thus located below the floor level and the floor remains neat and clear of all obstructions.

10.06. On each pump a sluice and reﬁux valve must be fitted. The latter prevents emptying of the
rising main and the sluice valve permit.regulation of the discharge. The various types of connections
described are shown on drawmg numbers. 3.and 4.. -

1L 00. THE RISING MAIN -

11.01 Drawmg number 6 gives the data required for calculating the diameter of a rising main for

.the given discharge. The.frictional loss should be normally restricted to 3 ft. per 1,000 ft. On this basis

-table V is worked out giving the diameter for a given discharge. The type of pipe will depend upon the

pressure or the head it has to.withstand. ‘The head at any point is calculated by plotting the hydraulic

gradient between the starting and the end point of the rising main and measuring the ordinate at the required

-pomt. As the head redutes a lower.class of pipe should be progressnvely used. Table VI gives the class
of plpe to be used for different pressures.

ORDINATE GIVES THE PRESSURE
1N FEET OF WATER AT THE POINT

mcnomu;
LOSS

FULL SUPPLY LEVEL

HYDRAULIC
GRADIENT

GTATIC

RISING MAIN

Fig. &

Table VII gives the cost of pipe line i.e. cost of pipe and transport and cost of laying and jointing but
excluding cost of excavating the trench. The cost of transport is broken up into two parts, one is the fixed
charge which includes loading and unloading and transport over katcha road which is always involved in
a lift irrigation scheme and the other is variable depending upon lead and is given as the cost of transport
per ft. of pipe per mile. The actual cost of transport should be obtained by multiplying by the number
of miles over which the pipes are required to be carted and adding the fixed charges. The cost of
excavation of trenches should be separately estimated.
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11.02. As only concrete spun pipes or steel pipes coated with concrete are recommended to be used
for rising main, as they are always full of water and as they are burried underground there is no need for an
expansion joint. No sluice valve is also necessary on rising main as sluice and reflux valves are provided
on invididual delivery pipes of pumps before they are connected to the rising main. As far as possible
‘'the rising main should bo a continuously rising straight line. Where however ground profile -does not
permit of this, bends would be necessary in the vertical piane at change of gradients. These beds should be
of mild ste«] plate coated with concrete if possible, otherwise heavily painted with anticorrosive bituminous
paint. The bends should have plain ends connected to concrete pipes at each end by collar joints in the
ordinary way. A concrete block should be placed over the bend to take the thrust due to change of direction
of flowing water. At summit points air valves should be provided. - 5 T

At tho pump end tho last pipe should be of concrete coated steel (hume steel) with flanged end. To,
this flange, can be bolted eithor the Y-pieco, the taper piece or the steel pipe coming fromthe jackwell accord-
ing to pump layout and connections (see para. 10). On this pipe can also be fixed the pressure release valve.
A thrust block of concrete should also be provided at this end to protect the pumps from water hammer. | At
the delivery end the pipe should be simply embedded in the wall of the delivery chamber and left open. |

11.03. Therising main should be buried in ground with a cover of at least 600 m.m. ) on foi). A s[irii)
about 3+ 5 metres (11°-6") wide over the rising main should be left uncultivated so that it can be approached
for repairs at all timos. This strip can also sorve as an approach road to the well and pump house.

11.04. In many cases the command is divided by a valley. Between the valley and the river is a ridge
generally running parallel to the river In such cases two off-take points on the rising main are necessary
one at the intermediate ridge and the other at the end of the rising main. Such intermediate off-take may
also be moro advantageous when the command is Jarge so that the entire discharge need not be lifted to the
entire height. When the intermediate off-take is not far from the river the best arrangement is to provide
an independent rising main. Providing a sluice valve at an intermediate point on the rising main is not
a very efficient arrangement. - When this valve is opened there is a fall in pressure and water does not

“reach the upper delivery point and therefore ofi-take at the . two points cannot be simultaneous. This
-means that full discharge has to be run at both the points for a shorter period and: larger - irrigation
channels are required at both ends. Moreover the pumps are required to function at two radically
different heads and therefore the overall efficiency would be low.. The range of heads over which the
pumps can normally function satisfactorily are given by the manufacturers and if the heads at the end and
intermediate off-take fall within this range the loss in efficiency may not be much; otherwise the pump
would be working at low efficiencies and running costs would increass. However, when the intermediate
off-take is away requiring a very long sccond rising main its cost may off-set the disadvantages and it may
bo cheaper to use only one rising main and provided a sluice valve at an intermediate point. -

——

. _ ~——— BLUICE VALVES
RISING MAIN
WITH REDWED

DIV\AMETER e INTERME DIATE

OFF TAKE POINT
»

§

— % v
e st i

. Flg x
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... With such an arrangement (see figure above) it is not desirable that the intermediate off-take suddcnly
discharge into the atmosphere. Such a sudden djscharge causes a release of pressure in the rising main

w:th the result that water cannot travel further up the rising main. Instead the intermediate off-take should
have a certain Iength of plpe “1” which is given by the formu!a—

v : .
Ié = HB h‘ -_ h -_ h1
where
"V = velocity at the off-take

4
= “Q Q= d:scharge and d = diameter of the off-take p:pe)

Hy; = Pressure head at the bxfurmtlon pomt in the rxsmg mam
h, = Loss of head due to chango of direction at the off-take -
h, == Loss of hea.d in tho sluice valve on the off-take pipe

hy = Loss of head due to friction in the off-take pipe

Hence—
16QQ2 _ . 16Q*
= (Hp—h,—h)n?d" g _d

32fQ® - T 4f
f may be taken equal to 0" 01.

_ The length “I”* should neither be too short nor too long. *“d” should therefore be so chosen that
a proper length “l” of the off-take is obtained.

12.00. DELIVERY CI-IAMBER

12.01. . The rising main should end into a masonry delivery chamber. At all intermodiate points

" also where valves are provided the exit of water should be into a masonry chamber so that the flow into
the channel is gentle and with the required low velocity. From 4 delivery chamber channels-would take
off on one, two or three, sides depending upon the topography and lie of the command. The size of the

chamber will also depend upon the size of the channe[s Drawing numbers S8A,B&C give typo designs
for dxﬂ'erent cases.’ ' ‘

12.02. As there is hardly any load on the foundatlons they need be taken down to only 2 stablo
strata. Good murum or shadu mixed with kankar will serve the purpose. It should however never be

founded on black soil. If soil is deep, an R. C. C. raft may be provided if it is cheaper than taking the
_foundatlons deoper. :

13.00. DISTRIBUTION SYSTEM -

- 13.01. The distribution system should be marked on the contour plan in dotail down to field channels.
‘The main channels are usually contour channels taking off from the delivery chamber in different directions.
In some cases the chamber is located on a ridge in which case the main channel would be taken along the
ridge. Both the contour or ridge channels can be marked from contours and no separat surevey is necessary.
Outlets for field channels should be located where the main channel crosses subsidiary ridges. Where
falls are provided they are sultablo positions for outlets.

13.02. Table XI gives sections to be adoptod for irrigation channels for different dlschargos taking
off from the delivery chamber. The best arrangement would be to locate the channel such that about
one-third the depth is above ground and two-thirds below. The side slopes recommended are as 1:1 in
cuttingand 1: 1} inbank. This table is worked out ou the basis of non-scouring velocity. In the case of
a ridge channel, the ground slope may be stoeper than the bed slope of channels. A number of falls would
?.hen be necassa.ry to avo:d the channel nmnmg into high ba.nks
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13.03. Use of pipes for distribution system is not recommended unless it is unavoidable as it is very -
expensive the cost ranging from Rs. 160 to Rs. 430 per acre. This forms as much as 50 to 100 per cent of
the cost of the remaining portion of a scheme. In very deep soils where maintenance of channels is difficult
or in highly pervious soils where losses would be heavy, use of pipes may become necessary. Even then
alternatives of lining the channels with brick or any other suitable material should be tried.

The best arrangement is to run a large pipe along the higher contour and run a system of smaller pipes
running parallel to each other but across the contours. These should be 300 m. (1000 ft.) apart  and
should have sluice valves and chambers every 150 m. (500 ft.). In this way water is not required to travel
on surface for more than 500 ft. ' I

DELIVERY PIPE LINES
l CHAMBER Lot

o aln ' > [ 4’# '
w00 ™ g00 M 300M

RISING MAIN

e 4

14.00. PLANS AND ESATIMATES -

14.01.' There should be two stages in preparation of plans and estimates. ' The first stage should be
an approximate estimate for administrative approval. The form of this estimate is given in Appendix IL
Th.e estimate should be accompanied by an index map and village map showing contours and positions
of inlet chamber, jackwell, rising main and delivery chamber. The commanded area should also be distinctly
shown. The estimate should be accompanied by a descriptive note fully explaining the various provisions.
A_ form of such a note is also given in Appendix III. In this note the water availability should be fully
discussed giving reference to gauge data if available. In this estimate each item of the work is provided
on a lump sum basis. The data for pipe line is given in Table VII, for other features, the rough cost is

shoﬁ\:? on respective drawings and for pumps and motors and other accessories the following will be
use r— " R ' < r . R

) 7 T

Approximate cost of -

Horse power pumping machinery:
with all aceessorirs in
. , . oo . Rs. per H.P.
Centrifugal pumps - .. UptolSHP. - e
"16to 60 500, .
6110200 asp .
Turbil}e pumps . Upto25 850
261050 700 '
51 to 200 650,
above 200 600’

The distribution system may be estimated at Rs. 50 ; hen channels an 7 s. 16
: : . 50 per acre for earthen channels and between Rs. 160
and Rs. 430 for concrete pipes depending upon the area and shape of command. -
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14.02. After the estimate is submitted for administrative approval, the work of preparation of detailed
plans and estimates should be taken in hand. This estimate should serve not only for technical sanction
but also as a working estimate for construction. The estimate should be sub-divided into the following
sub-estimates:—

(i) Intake chamber
(ii} inlet pipe
(iii) Well and pump house
(iv) Rising main
() Delivery chamber
"y (vi) Distribution system
(vii) Land acquisition
(vi:i) Pumpmg machinery and acoassones

For Intakd chamber, adequate provision should be made for a ring bund and dewatering. For dis-
tribution system, only the main channels need be estimated in detail and for field channels, a provision
of Rs. 8 per acre would be sufficient. If pipe line is to be provided for distribution system, the length
of pipe varies between 40 and 90 ft. per acre the diameters varying according to discharge. The cost varies
‘between Rs. 160 and Rs. 430 per acre at present-day prices. For land acquisition a strip of land 11 ft.
wide over the rising main, a piece of land 110’ 99’ for the well and 55’ x 49 5’ for delivery chamber and
a strip as required for main channels should be proposed. The extra land near the well is useful for
locating -transformer etc. and ‘as sforage'space. A powaer line will be required from the transformer tc
the pump houvse. This may be estimated at Rs. 7 per metre. -In the case of L. T. supply, a length of
300 metres is given free by the M.S.E.B. and only additional length need to be provided for. For transport
and installation of machinery, a provision of 16 per cent of the cost of machinery would be adequate.

14.03. The following should be the drawings attached with every detailed estimate:—

(i) Index map (scale 1: 63360).

(i!) Village map with contours (scale 1: 8000 or 1 : 4000).

(iil) L-section and plan showing the L: W. L. the ordinary and extra-ordinary H. F. L. the intake

- chamber, inlet pipe, well, rising main and delivery chamber. Suitable scales for this are horizontal

1 : 1000 and vertical 1 : 100. As a rule all L-sections which are across the river should be drawn
looking down stream i.e. a section on the right bank will extend from left to right on the crawing. The
chainages should always extend from left to right.

(:v) Details of intake chamber well and pump house and delivery chamber,
) Pump layout with detalls of connections to rising mam

. . (vi) Longitudinal and cross sections of channels and cross dramage works. The L-section of the
channels should be drawn in the direction of the channel from left to right. ,

14.04. The index map should show the approach road to the site, dista.nca to the nearest railway
station the position of existing grid line giving its.voltage and the nearest diesel depot in case of a diesel
scheme. It should also clearly show the position- of rising main and the commanded area. It should show
at least one latitudinal and one longitudinal line. The toposheet from which it is traced should also be
indicated. The village map should show the positions of main irrigation channels as well as indicate the
positions of field channels with the command area of each. The plan below L-section should show the
position of all features like intake chamber, well etc. with their location from corners of survey number -,
The rising main should also be similarly located at two or three points. . Detailed drawings for all cross
drainage works are not necessary; but type drawings should be included.

14.05, The most important drawing is the village map showing the commanded area with contours
and proper attention should be paid to its preparation. Different colours should not be employed for
showing different contours. In fact colours should not be used at all on tracings as they are not reproduced
on prints and much labour is involved in colouring every individual print. When different features are
to be distinguished different types of lines (e.g. full, dash, dash and dot, dash and cross etc.) should be
employed. It is convenient to read a drawing if alternate contours are shown differently one by a full and,
the other by a dash line. Values of contours should be given in bold figures at their both oxtremities; but
where a counter is long, the value should be written at an mtormedmte point also. i

T 34413
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14'06. 'The following sizes of drawings are fecommended -
‘Index map — 340 X 210 mm.: (13} X 11 inJ), or 340 x 360 mm. (13} x 22in.).

All other drawings—
520 x 1016 mm. (22 x 40 in.).
508 x 762 mm. (20 X 30 in.).

Drawings larger than 520 x 1016 mm. should be exceptional and used only‘dvheﬁ a‘bsb’hrt’e’tj mavoidable.

14, 07 ' Plain simple lettering should be employed and ornamentation avoided. " The nﬁrth line should
also be shown with a single arrow without any decoration. "Different sizes of lettering can be-employed
for relative emphasis. All lines on the drawing should be bold and dimension lines should be thin to distin-
guish ‘them from the lines of the feature. ATl necessary dimeisions for ‘the exectition of 'works should be
'gtven on the drawing and it should not be necessary ‘to deduce dmiensions from mher dimensxons

‘14 '08. The drawings should have copious notes So that ordmanly reference to ofher documents
should not be necessary duiimg execuuon of work.

15.00. WORKING OUT WATER RATES

.15,01. .The water rates are the.actual cost of water supplied to 'érofép during a yéar.ar Saa'soh.,‘:lii-is
calculated by determining the total acre inches required by a crop from sowing to its-maturity.-and multi-
plying by the cost of pumping one acre inch. The cost per acre inch comprises of two parts :—

(i) Fixed ‘charges.
(ii) Running charges

15,02, ! Fixed charges comprise of the interest .on ‘the tapital, depreciation: for loan instalments for
co»oparartwc scheres), maintensince and repairs and-cost-of staff for running thescheme. The present rate
- - of interest on loans to Co-operative Societies is 5§ per-cent. and the same 1y be taken-as rate of interest
on tapital for Government schemes also. .:The depreciation should be warked out as:annual-centribution to
a sinking fund for redemption of capital at the end of & fixodl mumber-of wears. :This period may beitaken
as 40 years for civil works and 15 years for machinery. When a scheme is $0 -be qun: by & Co~operative
Society, the loan is to be returned in 15 years. The Society also.gets a subsidy of 25 per cont. In such
a case, depreciation should not be provided for but 1j15 of the 75 per cent of the estimated cost should
be ‘taken ks-annual loan instalment. "The provisivn for M and' R 'maxy be 13 ‘per vent. per: year for civil

works and 3 per cent. per year for machinery. "The cost of staff for romning the scheme may 'be taken as
Rs. 2750 per acre with a mlmmum of Rs. 7 500 per year.

'15.03. "The runnmg coytis 'ﬂwactuai charges foreleotrical: consumptmn'urcust ofidieselail 'itt rospect
of diesel schemes. In addition 'an amount of Rs. T000-1500 per Pump mdy be added for lubricating il
amd dther sundry materials for oil lubrichted tarbine pumps and for:diesel schemes. 'A: note .on theterms

und cenditions and the present rates for supply-of electricpower by the M.'SFEB. is‘given in 'Appeﬁ&ﬂ: IW
Typicsl waloulations for water rites Bregiven in Appendix V. -

16,00 "LFEKSI'BILTI'Y" OF A'SCHEME

16°01. Government has at present prescribed two criteria for determining the economic feasibility

of a scherhe. One is that the cost should not pxceed to Rs. '1000'por acre irrigated and'the bther "tha‘t the
bencfit cost ratio should not be less than one. ———

16.02. ‘The benefit cost ratio is defined as ‘the ratio of annual. addmcna‘l benefit on account of irriga-
tion divided by the annual cost of providing those benéfits. "The additional benefit is the difference between
the value of agricultural produce after irrigation and that before irrfigation. "The annual cost is the cost of

. funning a scheme comprising of fixed and rimning-charges as explained in paragraph 15 a’bOVe'plus a&mmxs-
trative expenses calculated at Rs. 5 per acre irrigated.
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16,03. For working out the value of agncultural produce before irrigation, it is necessary to know the
existing cropping pattern. As a lift irrigation scheme is mostly confined to a village the existing pattern
%a;s/tg_be obtained from the revenue records.” When thiscannot be-easily obtained, the taluka pattern-may—

- ;lfggpmg_gg,publlshed figures for-all the talukas ix Maharashtia are available._Table VIII gives the
values of produce for unirrigated crops per acre or per quintal. al, Table X gi gives the average yield for different
unirrigated crops. By using these two tables and knowing the cropping pattern for the village in which

the scheme is situated, the net value of produce before iirigation can be determined.

16.04. The value of agricultural produce after irrigation can be found out from the cropping pattern
adopted for the scheme and the net values of produce given in table IX. A typical example is worked out
in Appendix VL

T 3441—3a
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TaBLE I

General cropping pattern in the various agro-climatic zones of Maharash{ra in 1957-58

ZONES OF RAINFALL

005 010

teas P

—ene

Crops IS0 0 100 100t 4pto 25t Mo Syt St 5%
B 1A N I IvVB IVA VB VA VI
1. Rics . . 1588 2073 346 02T 024 003 005 0% 4163
2 Wheat .. . 016 O46 02 125 247 M5 o2 225 on
3. Khatif Jawar .. e OI1 025 OS2 038 048 1763 050 002
4, RabiJawar .. . 003 049 034 077 060 057 026 044 o0
S Bahe v e e Gl 030 e 03 -+ e - Odoen - o-z7ne-oa-::‘:-m-*
6. Maize . . 001 005 002 002 007 ... .. . 003
7. Ragl o . 036 937 034 006 001 ... . )
8 Other food crops 025 sz odi- :o'-{;'i 020 001 001 002 002
9 Gram _ .. . 005 008 008 006 007 012 T 005 .1:04 1.04
I Tue | e 008 005 005 005 040 | 209 34 040 042
11. Othee pulsos .. 011 015 013 010 027 024 116 222 S22
12. Sugarcane .. e e 02 006 001 001, ..' .
13. Groundmut .. . 00l S 023 02 03w ol ois
14. Other oil sseds . 08 018 018 010 031 015 009 - 427 305
15. Condiments .. e 001 001 002 00t oos 0-01 - .
16. Fruits and vegetables « 009 010 004 008 008 0-02 003 0-02 0-01
17. Cotton . e weee 008 04 034 059 037 008 ...
18. Other fibre crops e e e e lhe 001 005 . .
19. Foldet - « 056 058 158 055 007 001 | ) ..
Other crops (Tobbaco eic.).. .0431 . |




TABLE ]I
Water requiremém of crops and duties to be adopted

: : :  Imterval betweep . Inch depth- .37 . Duties on 18 hours S
) - x - - ‘“  waterings (days) per watering Number of waterings + working in acres oy s
Serial : Name of crop Period ‘ - Remarks
No. . K R H.W. K \ R HW K R HW. K R H.W. S
1 2 3 04 5.6 78 9 0. 11 g2 .13 14 15 - 16
*1 Supar Cane— L » .
a) Adsall .o 1st July to 3lst October 12 12 . 10 3 3. s 45 444 1245 12 65 55 35 @'I;he ‘;ddiggnin(ih :f,}" wzt;rnnp are
' next year,’ . L - t. S . : . or the Seas
&b) Suru ve m()c Ng:rember to  3lst 12 12 1 3 35 4 5 ¢ 4 1245 12 65 55 35 @ Five o:'vdtenngs are for the overlap
. . period.
= 2 Otper Perennials—. * tho
@ Bananas Throughout theyear .. 12 12 6 25 25 3. 4 12 20 75 75 30 () Only two watsrings are required in
b) Other [ruit Do. . e 12 12 10 2-5§ 25 -3 4 12 12 75 - 715 . 50 monsdon and therefore the interval
gardens, ‘ L - - T . . . . . - (col. 4) is not . ‘The duty iy
3 K Sng cacts ot n:gm“ig e
. \ ing watering in
@ Khrif .. 1st July to 31st October . .4 .. 2 . .. © .. o) 7
b) Wayangan .. _Ist Januaryto 30th Apﬂl 10 0 . « 35 4.5 6 .5 55 35 @Potat are hﬁt mmendei to
! ! : C . - ' ' - \ grown.;. oty Weather.
4 Vegetables— \ - Hende no data ls givén. -
a) Onion .. Any season 12 12 10 25 25 3 4 12 12 75 75 50 ugL
b) Potatoes . Do. .. 20 2 25 25 -5 4 2 ., 75 .15 @Altho the mterval betlaem water- <
¢) Others e Do. . 15 15 1 2-5 25 3 4 i2 12 75 75 ings is 30 days the duty is calcu- @&
5 & | mdn. . P lat:}ld. on the basis of dgompletmg
] .. ca watcung .
Kt L lhlyodoSeptmber .. 3 HH .. . 80 .. .. m 20 days
b) Hot weather .. lstMarchto30thJune A | 3 oo 12 . e, S0 .
| . - t = < &
6 Two seasbnal— - : . ' - : . : L <
a; 'g.ff: .. lstJulyto 3Ist December. .. 20 .. 3 3 ., 20 3. 8% 8 .., -
on— . . - - N .
;E) Ordinary .. Ist July to 30th November @-——i &3 % . 2 80 80
if) L. staple .. lstbé\pnl to 30th Novem-7 3 12 3 8 3. . 2 7. . 8- 8 75
N
7 thru‘lowarandbqul Ist July to 3Ist October .. . . 3 .. . 2@ .. . 100@ . .
' .
8 Rdbt Jowar e Ist October to 28th .. 30 ., . 3 . 4 . . 1
; : February. . 00
9 W,_lcdt ++ Ist November to 28th .. 20 ' 3 . 6 1 100
: February, Q
10 Maize .. «» Anyseason .. e 30 10 3 33 2 6. 9 100§) 100 50
N Gam ., - .. st ‘November to 38th . 36 = F 3 Y .~ § . . "0 .7
‘ February.
» 1 Hybrid—
d) Jowar «+ Any season .. . 15 15 10 3 3 3 6 9 50

3 . ‘ 80 80
b) Maizo «ww Do o « 15 15 10 3 3 3 5 7 10 80 8 50
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TABLE TIT -

Statement showing the diameters and slopes of inlet pipe

" 6* (150 mm)

: *Hm3* (75 mm) 9% (225 mm).
- & ¥ & W & 05
1 .3
0—4 15 190 i
5 8, 210 15 o5
6 21 20 18 10 15 65
7 a1 250 i8 1o 15 6
8 24 290 18 110 .. .-
10 % 2% A 125 18 75
11 2. a5 21 . 125’
13 27 328 24. s 21 :-77{
14 0 3% 145 Lo :
Y . . H
16 30 390 27 a6 8-
17 340 27 160 8.
13 3 400 27 160 .. .
19 3 400" 3 150 ‘7 110 .
36 440 30 190 27 '110.
36 . 440 33°° 200 - ;30 130
3 480 3 0 30 130
3 2 520 s 2o 3 135
2 45 530. % 20 !33 135
i 4 s 3 250 3 135
¥ 45 530 39 . 250 36 150
38 560 39- 250 36 . 150
560 . K . zsq" 36 - 150

*See]drawing No. 2.



. Frictional loss of head in clean b.-'cck or galvgmscd p;pmg used for suction or dehvery pipes
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TABLE IV,

Discharge - _A Loss of head percent for glven dlameter
125 é‘m.::: g8 217 0-68 028 .. h h l ’
- L
150 - 680 .. 12¢7-3:0L . 0-95 0:40.-0:08 .- v, - - e e e e e
175 800.:.; 17-23 418 1:25 0-50 0-13 - . e .
200 910::7'.;.” v 52 10 090 017 3 . .- C
250 1135..7 .o 836 z-iso 1-;;; 026 0085 '.. .. e .
300 1365|“;; . 1205 520 13 03 0am .. L. e . i e
350 1590.5,% .. 164 a:oo 215 0'S1  0-167 10067 G .
400 1826"_.; v &2 28 066 0219 .‘;0-0.37 .. .. . .
450 2048 P 2 3--55 088 0277 011 i e e e e e
50 270 .. ..° .. 9 . 44 104 034 o137 0083 . . . .- .-
750. 3410 ... ... w9~9 235 077 031 0 we e e - 2T
1000 4545 .. .. .. 1763 418 136 055 0254 .. .. . . .
1250 5680 C e w 73 23 096 042 . . e .
100 6820 1o s wee  aen s 1&-42_' 341 R R
I T R 78', e 02 eWs .. ..
2000 9090 e e kb :'.,. s%s ‘2-;9 ,1-.01 _.0:52 0 - .
2256 10230 -..';. T . LT T 2:87 "1-83 068 0-38 oo e el
250011365 } , -.17 _4 _:.;_hj_”:_-.._ - . aéq —1. 65 Q-§4_-§T 9-41 12 “"f-,?
300013635 ... L, .. S . . 2:29 117 965 039 ., L
3500 is9m.‘;_, ; vir e T . 317 l.-Gz 0-% 0533, ... Gy
00018180 -, . ";,j‘ﬁ.. - o oee . 208 1416 069 030 ..
4500 20455, .. , ) e . cer ) e Lee . 267 148 088 038 "
5000 22730 : ‘-;‘*“; - - .. 327 181 1-80. 1-47 ..
5500 25000 . .0 LT T . S D e i 225 108
sooo_zns_o e L e 1S 0630  0-10

T 3441—4

BRI S Ty sy
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TABLE V

Statement showing diameter of pipes for rising main for various discharges with frictional loss within

—...3 ft.41000 rf1._based on. ‘Scabay’s_nformula—. :
' V =0)36 H 0.5 ¢ 0.6

Discharge in cusecs  Dia. in inches

Loss of head
in n.ngoo\ ft.

——— - e e —

Discharge in cusec-s;— .‘Diq. ininches Lossof head

+ L -in ft./1000 rft,
1 2 1., 3
) AP S I T S ) -, (A f
1 . 10 CES .. 13 T G 24 B RL 205070
2 ' 12 >0 " Loty AR et e ?:mm"-
3 .. 14 25 15 . 28 170
4 .16 L 21 L16 e Lodh 28T L 10807 7T
5 . 18 L R 200
6 s 2500 18 . 28 200
7 18 . 350 . Y19 o Ite Ll 28 - 2140777
8 .0 2:5 20 .. .28 270 -
. ' | ST P 4 .s . Y.
9 . 20 3'0 25 s . . 32 2'm
10 “ .24 .18 . F130T L0 i AL @ 0 . 3004
11 . 1:90 35 ;% 250
.- At - [ L LB L . L e ln
12 24 2:20 40 .a © 36 3-00
4 vt R |
o -
) i
.. TABLE. VI
Statement showing class of Hume pipés to be used for rising mains under different heads
Total working head or .. . Diameter of Pipe -
opress-uw - : ta M . . s .8 2 Y Y - -
mm, 250 300 350 400 450 500 GO0 700 800 900 1000 1100 1200 1400
Inch, 10° 12-°14 - 16 18 20" 24 -28 3 A6 40 44 - 48 56
0.30 KG/CM* or 10’ head IR NP2 - o e e e b
upto I KG/CM* or 32 head .. |, Pl e
upto 2 KG/CM! or 65 head vy R _ | Hume steel with plate thickness 3(6”. -
" - "- - L) . s - or .. - -t
) ) Prestm‘.sgdpipes
upto 3 KG/CM?*-or 100* “head *~~ P3' ! - - Humesteel |- Hume steel | ‘Hume steel
with 1/8° plate | with 316" plate | with 1,4” plate
[T Cte ~. — o —A—
7 Prestressed pipe .
upto KG/CM* or 200’ head " “'- Hume steel with 1/8" Hume steel with 3/167 | Hume steel with 1/4”"
plate . plate plate
.7 = ~ or ~ n - - T
) Prestressed pipes )
up to 9 KG/CM* or * "Hume steel Hume steel with 3/16* *-] Humesteet | ~~ - = ' -
with 178 plate with 1/4*
- Rt pla!g plate . e

Note.~FGt gravity Tains the héad (values in coluriin 1) SHould be imeremsed by 50 pes oot — — ———— -~
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TABLE VII .

Statemem showing the ratesfor pipes 1o be provided in the Eshmatesfor Lift Irrigation Schemes
i 14}
Dimoter Basic pnoepcrmeter of pipe including collorsifrequxred and Government 'taxes Cost of -'" o Cost of transport permeter
mm. Inches NP2 Spl. Prl P2 P3 Hume P:{-.-stressed and jointing mcludmg Fxxed Cost *' Additional cost per meter
extra . B steel .- materials per meter . o per Kml of actual lead
thick T . i but excluding cost :
. . . , -  of excavation of NP2.P1,P2.P3 Humestecl NF2,P1,P2,P3 Hume steel
' ¢ P T * trench Prestressed and special - Prestressed  and special
i ! [EXtr !t!uck___! v mm‘lnnck
' . . e . e S Lt L f et " !
250 100 11445 16:05 1545 20:40 27:50 ape o eees 495 ., 0066 . 05 .0 oss h e
Tt R B . - LY : . - [ EA . . LY -
0 12 1630 2280 2045 . . 2970 3655 62:85 .. 5655 . 590 L, 0098 Q148 . 0035, , 0064,
3% 47 2050 2870 2675, 3730 43:80 4:90 67140 .. 690, Q11 ,0°185 | 0054, 0078
400 16" 2500 3500, 3370 4410, 5095 8695 . (7825 | . T90.., o7 L0222 , 022 0092 .
450 18° 30-33 42+50 425 st1s 99:05 . 8910 , , 885 . 0164 , 02600 . 00%, , 0106
500 20° 3350 4690, 4790 5900 12370 ., 10840, . 985, Q42 0282 |, 00875, 0124,
600  24° 4235 6000 5660 74 ss gsep 17305047700 . alg0 Q19 0328 , 010 .. 0160
0 28 450 6430 720 ... g, 2110 18030, 4380, Q262 Q350 .0, 010
g0 3 43-35 LU I 5 s 25015 . 21350 15475 ., 0270 022 , 0175 ,, 0220,
900 36° £5:00 91:00 11215 s vere 20145 . 24660, CATTS 0-390 10394, 0175, . 0:250 ,
1000 407 8015 220 1OTS ., paee 336095 2780, (1970 ... Q40 (0547 , 02 030,
Moo ‘M 45 13295 MmES L. 36275 309:00_ _ 2165 . _.0-590... ..0-700. _ __0-70 0410 _
1200 48" 11005 15410 " 168-00 ! o 400:35 34p-30 Pomegst o0 Yoass IV o7l 04
400 56 15015 21020 WELL e : . 27-85 0890  ,1:465 070 RO
: i \, 14 € ey LT T R A R A Cear
' fa o | T oY e T



TapLE VIIL

Statement showing net value in rupees of agriculture produce of different un-irrigated crops

. Produce ' ; Expenses
o Market Deduc- Farm Fodder Dung Total | Seed Mannure Total Fodder Imple- Labour Total Net
_ rate tion 10  harvest 30 per 3per columns| columns 10 per ment3 20 per columns  benefit
Serial * Crop per cent  prices centof  centof 54647 . 9410 .. _ cent per cent cent i1+14 columns
No. : quintat  for farm column § column 5 column  of column ¢column 5 8—15
harvest i .3 5. - LR ppr
. prices . ‘ quintal
-1 2 .- 3 4 5 6 7 8 -| 9 10 11 vl 13° M4 15 16
" 1 Paddy .. e 45 45 405 122 12 539 16 41, . ST . 4F. 12, 81, 191 348
" 2 Wheat . .. .. 5SS, ,L’ 55 495 149 15, 659 54 54 108 50 1-5.. 99,. 212 , 387
) A T I N o i d
3 Bajri . . (35'/-' , ¥5 0 3Ls 9:5 10 420 13 86 . 99 32 190 - 63, , 204 _ 216
4 KJowarandR.Jowar .. 40 40 360 10-8 111 419, 07 44, 51 36 1. 72,, 170 309
5 Groundnut . .. 67 67 603 18-1 18 802 61 36, .. 97 60. 18 . 121, 296 506
6 Gmm ] -o‘ L 48 .4'8 ) ‘43"2 e ll:.'s' 44'5e i !5'6 7'0 o 12'6 ‘4'§ - l"s —.L— 8'6 " " 26'8 n '!7'1
7 Maize .. .. 35 35 3s 95 10 40 33 33 . 66 32, 10 . 63, , 171 | 249
'8 Cotton .. 100 100 %00 .. 27 27 .42 166 _ 208 90, 27 180, . .505 . 422 .
9 Other oit seeds such as sesame 67 67 603 . 18 621 39 146,185 60 18, , 821, "84 | 237
10 Ragi . - I L - T 10, 325 .06 40 . 46 32 10,. 63, 151 , 174
11 Otherfoodcrops .. - .. 35 [ 35 35 .. 1.0 325 111 T4 . . 8s 32 1P 63, 190 . .135
12 Tur . .. 48 48 43-2 . 13 445 30 3.7 6-7 43 13 8-6 209 23:6
* 13 Tobacco . . 225 25 20250 .. 7 6f 2086 I9° 47 506 203 6L, 405 1175 ., 911
14 Sugarcane (gur) .. . 8 g0 M0 .. 22 M2 98 60, a5 P &7 004807 e | sdees)
15 Other pulses (mug, udid) .. * 48 4-8 43-2 . 1.3, 45. 36 V000087 43 T 0F 0 g6 108, 267
) ' ' . N ’ e T [T T ORI Ly " 8 cap ) .1“,‘.‘> ' l.' cre
16 Fodder (kaddan): efc. s 100perl 110 90 i 80" 930 U "Peracre |, 4646 _ <96 U ¥ 3.0 186" a0-0 P 5500
P - - - : acre'. - a--.- ‘-'-: . ) . e . T e b ‘ A g0 b [ ST L]
17- Fruits and vegetables ' .~ .. 150 per’" " f51 Vi3S ¢ ST 4014900 Per acre 50-0 14:0 Lg0Y et Y Yadle 44+0
acre, O e e e e —. . . ) S e
18- Qrass (uncultivatedy RTI (U= JE O S . . .. . . .. 9+0
. ACTE - v T R T T LML s e, )
with no

expenses,
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TABLE

Statement sffowing net value per acre of
. . Ddt, Net Fodder Dung

o o s " % e M ol o
1 2 3 4 5 6 17 s 9
1 Grapes . .. .. 60 .. 300 .. 6000 600 5,400 . 162
2 Rabi Potato .. . .. 5% .. 5 . 280 280 2,52 .. .76
3 Chillies .. - .. 746 .. 250 .. 1870 187 1,683 . 50
4 S, Cane: Poona, Satara, Sangli 500 .. 6 .. 3,000 300 2,700 . “81
5 %ﬁnumm(mm“m) . .0 . .. 2800 20 2520 .. 716
6 R.&H.W.Onion .. o 933 .. 161 .. 1500 150 1350 . .. 4
7 Orchards .. i . at1500 .. .. 1,500 15 1,53 46
8 S. Canes Poona, Satara, Sangli, Kolha- 450 .. 6 .. 2,700 270 2,432 . 73

pur (wnthout Adasali) & Nasik, —— —
9 S.Cane: Jalgaon & Dhulia .. 400 6 .. 2400 240 2,160 - 65
10 L.S. cotten .. . . 56 .. 180 ., 1,005 100 905 o 27
11 Other Perrenials . .. at8oo.. ., ., 800 80, 720 . 22
12 OuNutRabi &H.W. ... .. ... 933... 67 - . .= 625 . 63. . 562-. 140’0 17
13 S. Cane : Marathwada, Vidarbha .. 350 .. 6 .. 2100 20 © 1,89 .. 57
14 Kh. Onion .. . " 56 .. 161 .. 900 90 810 .. 24
15 Gr. Nut Kh. « T46 .. 67 ... 500 50 450 112 14
16 Paddy (Konkan, Chanda) v 933 s LAY 418 42 376 9% 1
17 Maize R. H. W. Bhandara W 933 .. 35 .. 326 . 33 293 73 9
18 Other twoseasonals .. . .. at600.. .. .. 600 60 540 . 16
J9 Paddy s e 46 .. 45 .. 336 34302 _T6.___ 9
W dowsr . T 560 .. 0, .. 24 m a2 s 6
21 Fodder . . e atsoo, e .o 300 30 270 . 8
22 Wheat . - \\74 .. 55 .. 205 21 184 %6-" - 5
23 Bijri . . \s\so‘ T3 .. 19 20 176 44 5
24 Maize Kharif . 746 .. 035 .. 261 26 225 59 7
25 Cotton ordinary .- w 374 ., 100... 374 37 337 . 10
26 Gram w262 .. 48 .. 12 3 13 .. 3
27 Green Manure .- .. at75 .. .. .. 75 g 67 2
28 Mug, Udid . NS O P RO R 54 5 49 . 2
2 Hy.JowstKharf .. .20 .. 53 .. 100 106 954 2% 29
30 Hy.Rabi ., . B .S L0 106 .96 23 2
3l Hy.H W ., . . 18 \‘ - 53 .. 795 80 715 179 21
32 Hy. Bajri Kharif 1S s L s 8 742 185 22
33 Hy.Rabi .. . 20 .55 . L0 . 140 990 248 30
34 HyHW. -, o, w120 .85 . 650 66 594 148 18
35 Hy. Maize Kharif . e 2 .50 .. 1100 110 990 248 30
36 Hy Rabi |, . - 20 .. 5 .. 1,000 100 900’ 25 27
37 Hy.H.W. ., . . 20 .. 50 1,000 100 900 225 27
Note—Rates

! of yields, pri : t fo
by Agriculture Deparg:ent. Prices, seed nnq manure, etc. may not be taken as accepted by the Agnculture Department fo!



IX

different irrigated crops
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el

!

1

Mannure > Total

Seed Foddor © - Imple _ Labour Total | Net
Probce  Rato  Cost Rato Cokt © 12414 pFeend: efen s cofepnd % [Benett
Rs. . T - i | Rs
10 1 12 13 4.5 15 ' 16ii¥ln 1 s | 2
5,562 at 1,500 Sl Esoo 7 540 L 162 080 3282 2,280
2,596 at 400/Ac = e Ty T AZ 22 76 504 1212% 1,364
V35 17 1 T 2000 T200 201, p68 o |me gl om
2619 180 180 750 750 930 270 81 s _ 181 8w
259 T 240 a0 L 7125 E 7125 Tees 252 % | s oamr
1391 at ~ 150; 150 . 138 a0 probiiss] oo
L5T6 at _ 300 . L, L% 13 46 13067 g5y M
2357 -~ 180 180 T 00 - 700° g0~ B3 73 lase  aem2; o748
25 180 180 650 60 80 216 6 |42 1380 e
92 - 21 -2 10 Z 127 zi2i o1 27 L,z am) s
7423t 200 T T m 7 luse  Tasi 3
719 17 17 25 25 2 s 17 juz 27 42
1,947 180~ 180 - 600 O 600" 780 189 57, (a8 1A4] 486
g4at 150 150° ‘st f 24 {1 417] 47
%6 . 17-  :17 25 -~ 25 ~42. A5 - M4 ! %0 191} 38
wi I g, S8 b < e qoeh ia8 - 1 i7 “igel oss
375 010 0 © 50 29 9 : R I
ssgat 1500 L 57 L % [, s n 16 s 3l ol
387 8. 8 60 60 68" 30 . i 6 ~ 161;. . 220
258 - 1‘?’ 15 Y 4 Tess Fa 40  J07-5! . 150
a5 50 27 : e Tl i
235 0= 10 . 40 o 4 T 50 TI8B LS 3% 109, 2126
25 15 1 40 0 45 18 s 1736 T00-s{ .12
01 100 M0 - 4 3 4 oS0 % 7 |4 _m Lm
347 8 8 o0 & 8 ;T 10 ces 180 3167
n6e = s 8- 15 2 15 32 nx 3 .2 40 70
&at 25 B 2 t‘u Lo Tnm
Stz 8 8. 10 Ig -1 s 2 ;f‘_lo g 9 < 16
1222 30 30 145 145 175: i 95 29 | w0 489 733>
122 - 30 -30 M5 . MS 175 095 o B 190 _ 489] 2733
915 0- S0 s M5 Tms- -m - 20 [T Zanl s
949 15 5. 90 . W .15, .M 2 [us 9l 6w
1,268 15 15 0 % 105- 99 198 = 432 8%
760 15 N I 59 s lus Do 40
126 , 21 2 10 10 ° sl % 0, 18 s 760
2 o2 ;o 60 2 10 1817 -0 2 |0 = ‘mi' 674
S 152 - 2 vauS 160 - 160 181> 00 3 | 180 L 674

cach and-every project- Those are only the average standard figurés assurned dud are Jsubject -to pedo_gunl rﬂmﬂmmm
: x



Tasle X

-
.

fr.

Districtwise ten yedrs’ J;ieldiof ﬁritréip&i croj:s in Maharashtra State in 'Ib[acre (unf}rigalec} condition)

NS SR o Lo \ ' T T o
T oo /Smr-\k Cotton Gr. - Seasa- Rape, . Tobaccp: :  Remarks
Serial District/Division ~ Paddy Wgheat Jowar Ba,ln nag: Tw Gram Nut. me Mus- © - s

No. Gu / tard T

. .. - s and Linseed

~ : PR PR N T - 2 i N " . 1 » ) o = - . .; .

r - "2 - - 8 ~-'-47 5 6 7 83" 9+ 10 i 12 - - 13 1“5 R LTS
o _ |

1: Greater Bombay = 24”7 1,846 o e we . o Tee WD D e b e e

2 Thana . 1874 .. 516 .~ 592 255 218 1991 .. . 24 - ., .. Note—For the ..remaining
- e . crops wield per acre for all
A . S T T T oo : 2 . ' . mersmctsshouldbetaken
3' Kolaba v 1812 . - e 631 200, 293 2240 . - . S ) C E as.undet.—~ K

4 Ratnagii - .. 1406 .. . . 546 270 .. 2864 .. 918 197 . - D Maizeaolb.__

5 Nasik . 1176 337 280 920 645 297 ,109 381 571 258 34 .. @ Other- food erops 300 Ib.
% Dhulia * - - . 554 506 496 391 - 593  6I8 328 3,792 288 - 621 262 285 ~... (3 Other pu]m—(Mug Udid,
o - oL T T LT S : oL m Math, Masur etc.)
7 Jalgaon -« 785 485 833 266 693 655 338 3,953 303 619 284 245 784

'8, Ahmednsgar™ T .." 1,088, 366 333 ~ 218 - 458 498 .. 308 5,0975? 217 s45 ¢ 214 19 .52

9. Poona o 1,352, 356 304 297 479 463 288 G120 . -501 710 204 275 511

St e IT/.‘ e — "“-... . —— -y o R S . - Sa - N - -,

ID: Satara o L190 60T 519 247 560 609 359 5,696 579 506 ) 217 - M3

u’Sansli' e LITO 42 681 1 618 636 | M8 5851 - 34 639 260 .. 456

Jz' Sholapur .. 858 476 337 75 809 448 284 . 6,552 435 557 180 ,224 5425

13| xolhapur Lotem LSIF T:54D 980 186 U 601 . 637 366 I E73M 255~ 189 434 ', s 10 ;gaos:

T M4 42 200 205 232 255 3738 189 460 170 197 - 45

|41 Aurangabad



S—irt L

15

16

17

18

19

21

Parbhani
Bhir

Nanded)

Osmanabad -

Buldana

Akola

Amravat

22 Yeotmal

Wardha

24 Nagpur

26

Bhandara

Chanda

. 91
o 159
“ T3
.. 686
(]

.

. m
o M7
. 792
«. 1,268
« 1,250

. LI76

' 386

315
368
325
391
398
423
367
375
397
364

361

486
492
490

L]
512
547

556

477

431

221

205

181

21

323

327

314

307

301

3%0

307

o 398
158 214
809 372
359 32
- 897
w928
v 1,079 '
1,001
1,055.
814
485 738
315 68l

340

276

290

301

292 -

342

29

.32

3,824

3932

3,945
4,678

2,241

2352
2,352 -‘
2,131 -
2464

2,688

2,729

3,972

162
201
165

159

213

- 207

183

150

168

138

51

690

611

526

465
516 -
479
525
591

611

578

204

98 -
235

199 -

23
184
21
242

269

160

201
208
198

188

231
- 215
217
) 216
163

T 204

9507
651
459
478

725

679

550

62
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+ Taste X1

Type ;fecrfons Jor irvigation channels

’ Velocity Area
Section proposed fi./sec. inS.ft. Calculated

Serial Discharge  Bed ‘N’ ) - 1-486  side discharge -
No. incusecs . gradient Mannings Bed | Depth V= slope 1:1 in cusecs Remarks
) width ’ (F.S.D.) N
inft. | ' in ft. xR2/3xS51/2
: . | o A _ L [ TR

1 2 3 4 5 6 T . 81 e i B (I

i 5 1/2000 003 301 L2 - 095 .53k 505 A free board of 300 m.m.
: o ™ = (1’-0") should be provi-

2 10 1/2000  0-03 4-0, 16 1-14 8-96 1021 dcd for_channels upto 5
{ . and 450 m.m.

3 15 12000  0-03 4-0, 2:0 128 1200 . 15-36 (l‘-6') for channels above

. 1 B - . - N 5 cusecs, -

i 2 142000 003 ' 55 . 2.0, 135 115-00 20°25° - i i

5 25 12000  0-0275 60 21 153 17-00  26-00

6 30 " 1/2000 0-0275 6+0, 223 . 160 19009 30-54

7035 12000 00275 66 250 167 2125 3559

8 40 . 12000 0-0275 625 227 175 2407 4212

9 25 1/3000  0-0275 600 ‘23 1531 T1909 2503

10 30 173000  0-0275 6+ 2-6 139 22:36 31.08

11 35 1/3000  0-0275 6-00 2.8 _ 145 2464 3573

2 4 13000 0-025 625 30 151 2175 41900
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APPENDIX 1
Typical Calculations of Horse Power.
Discharge—2 cusecs X
Total head—.
(/) Static head' . .e . .

(i) Frictional loss—

(@) In suction pipe length 20’ diameter 6* (from table m .. ..

(b} In delivery pipe length 40’, diameter 6°
- (¢) In rising main length 3000 ft. diameter 127 (from table V)

(iil) Loss in valves, bends ctc.—

() Foot valve equivalent of 44’ of 6" diameter pipe

(b) Elbows 2 Nos, 6* diameter (from drg. 8)

= s ey o

(c) Reducer 6” x 5* (from drg. No. 8)

T ek epm——

(d) Sluice valve 6 diameter (from drg. No. 8)

Al v
s

’ ' : v
(¢) Reflux valve equivalent Iengthlm.i of 67 diameter pipe’

(/) Reducer 12 % 6" (from drg. No. 8)

- Total -

Say
5x2x12
H. P. required —————— =39
44 %X 0-7
Add for unforeseen 10 per cent = 4
43
The next available motor is of 50 I-'I.‘ P. Hence adopt 50 H, P. motor.

9.9 x 40

2x9-9%x16

99 x 11

Say 90 ft.

9-9 x 20
. 100

100
2:2x3 =

9.9 x 44
100

100
- -9-89 % 10,
100 -
99 x 20
100

100

120 ft.

4-00

6-60

4:35

3-16 -

099

2:00

435

160

.o 118-45 ft, - - .



APPENDIX If

Farm of Estimate for Adm_irgisrrqﬁve Approvaf

(2

Name of work :
Rate . Amount
Serinl Item Description and Specifications. Quantity ————  Unit —————o Remarks
No. - . . ' M RS. P. Rs» P.
. - ,
1 ' 2 , ‘ 3 - 4 5 6 7 8
i .
1 Intake Chamber ++ Circular in shape constructed in U. C, R. masonry/brick work®* One No, No. The rate includes cost of ring
in c.m. 1 :5 with cement pointing/plaster* to exposed faces.” : ‘ bund and dewatering,
Tnternal diBMELEr .. ...ivuiviivessiannien i irieserseassses
Thickness ofsteining. AR AN A LA T TR T R Ty
Depth of foundation below riverbed..................0000 00,
Height above bed............ Ce v N easaricastraerer st nreens
Foundation concrete 1:4:8, 150 mm. thick,
R. C. C. slab 1:2:4, 150 mm. thick on top. -
Side grating with shutter and grating on top for admitting water.
2 Inlet pipeline »+ Average depth of cutting of the trench— Metre Rate includes cost of dewater-
In soft and hard rockS.....vevieinennnnrnans veraecun rerrevseas LI ing,
In murum .......... Mevebeticrrcerninsarran Prerasaesrsarnans
Insoil ,............. . Y eeiraaeas
Class of pipe—Special extra thick/NP-2%.
. ' i Lo '
3 Jack well/Dry well* «. Construction in U.C.R. masonry/brick work* in c.m. 1:5 with One No. No., Rate includes cost of dewater-
cement pointing/plaster® te exposed faces, e ing.
Internal diameter, ..... e
Depth of excavation below ground Jevel— .
In soft and hard roCK. .. .eqesiirennnsrensensosnnsonssnnnnansss
In murum....... ersieserieasans
In soil., . viiviiiiiannnen.s e rasretaresesatttiteensarerennts
Total height above foundations ,.......
Average thickness of steining..........cu...
Bottom concrete 1:4:8, 300 mm. thick.
y R. C, C, ring 300 mm. thick at top.
Providing with 20 mm, M. S. bar U-shaped steps and R. S. Js. at '
mid-height for erecting platform.
4 Pump House «« To be constructed on top of well, circular/square® in shape size One No, No.

L L e R N T R N

Floor :

Side walling ¢




APPENDIX II—contd,

Name of work :

Serial : Item
No.

1 2

. Description and Specifications T Quantity

Amount

Rs.

P.

Remarks

5 Rising Main

6 Delivery Chamber

7 Distribution system-

Roof :—
A steel portal frame/R.S.7.* for cham pulley block, M. S. step
* ladder for access from ground, one incandescent lamp for
lighting, one power and one light %
All steel work painted with 3 coats of oil paint and all masonry
work white washed. . -
+» Average depth of cutting for the trench—
Inmurum ......... teracsiisasainias sadsressanneress
Insoil ...ocovovvvennnnn Csvesesneacrrrsaannennn resaravaseens
Class of pipe-Diameter— :
EI) Mild steel
i) Cast iron
(#f) Prestressed concrete
_ (iv) Hume steel .
Spun concrele— .
?) P-1
vi) P-2 .
(viD) P-3
Provided with one pressure rehef valve and other specials hke bends,
. -tees, airvalves as necmsary and a thrust block of concrete at
the starting point.

.. Constructed in U..C. R. masonry/bnck work" ,m em. 1:5 wntl;a One No.

cement pointing/plaster® to exposed faces.

Internal dimensions—
Length.ooivisvearnes vevsea.Breadth,......o...0.... canmaa
Height.......... S,
Topwxdlhofmasonry... ........ tearrraaennnnnen
Side BALIET &t vt vserrsrmntaniaassanteessreasonasnnsacnsenes

Bottom concrete 1:3:6,.225 mm. thick ﬁmshed in cement plaster
25 mm. th |ck.

CC. 1:2:4 oodpmg on top, openings for.irrigation channels with
grooves and planks for regu]ation

Internal dimensnons—- . :
LD ¥ (1, DA 1 (-2 |t O
o 1 S
«+ Spun concrete pipes NP2 class‘ with dlscha.rgmg chambers and, ‘
valves—Diameter. - "

M R R

.. --c-1-0-----------u---..-.n.---.-o---.,.. l;-!:-.."i_‘.!..{‘..!-i-

Earthen chapnels of required capacity including necessary G, D,
works and outlets, etc, ‘ ’

One No.

Metre
Metre
Metre
Metre

Metre
Metre
Metre

Metro
Metre
Metre
Acres



8 Il'..and Acquisition

9 Pumping Machinety

18 Chain Pulley block

Nature of land—

(a) Bagayat

(6) Jirayat

(c Wa.st_e .
Centrifugalfturbine® pumps......5coc0ii et ieile o3

Nos. having a- capacity of.......covvviieri i iBD mlc 11,

ewch at & head of .. vevs. MCIPES coupled dtrectlylthrough

belt/Vertical shafte to horizontal/vertical electric motorsl.
lilesel engine* of.........c.... vevve.H. P, each,

All accessories such as switch Boards, starters, sluice and reﬂux.
valves, foot valves, suction and delivery pipe, trees, Y-S, press
gaugs etc. as required, oS

Includlug erection and a'l sundry materials. ' S la

. Movmg mono rail type for erection and removing of pumpu;g'

ymachinery. Capacity.......c.cvivevaneas .tonnes. 0

’ n!'ﬂ'

L
-
:
ey
2

LA

Acre
" . Acres
| HP,

|
i
I
e No. No.

Total

per cent. W. C. Establishment

. Per cent, Agency charges
: Grand total Rs. :

Add 3 per cent, conlingencias::

e e — ——
s iy
4
PRSP
A .

et
.

*Strike out whichever is_ not applicable.

1 SE
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APPENPIX 8

.Descn'prive Note
Name of Scheme :— '
River;—
Taluka:—
District:—
1. Locatidn . . . . .
2. Nearest railway station and distance .. .. | e
3. Nearest diesel depot {for diesel scheme) and distance "
4. Nearest power line (for power scheme) and distance P we
5, Availability of water . . " o
Discharge available . . e o .
(D Xharif .. e e . . .
(@Rabi .. . . . .
(#ify Hot weather T . .
6. Aréa under command . e .
7. Area proposed for irrigation . .. ¢
8. Crop pﬁttern and discharge requirement— I
Sesil Naume of crop U Discharge required on houts basis
b, Sdlemen, Joigte | R
1 2 -3 8 5 e - T g
. ——
2
3
4
5
6
7
8
9
10
- Total
9. Design discharge (@ .. - “ o
10. Salient levels (Arbitrary)— :
() River bed level .. . . : .
(if) Low water level O
(ii)) Normal High flood level .. .o .
(i) Maximum High flood level .. .
() F. 8. L.i n delivery chamber .. . .

11. Static Head 10 (v) minus 10 Gi) e



12. Frictional and other losses~
- (¥) Frictiotial 1bs in suction pipe *
(i) Fnctwna‘l Toss m‘ dell"éf? PIPG‘
(it) Head loss in nsl.ng main at

37

ft./mt, per 1,000 it./mt.

-
. -!

(:'v) Loss oct“headmbends valm, reducers, Ty e
LA TR A V.

(v)Tota] - T
13. Gross Head (114-12) (H) . . .

5QH
14' *H‘ P Ca!ctﬂahbﬁs’(ﬂ P_é'-;:-z-e— vbhé'm'c‘-eﬁaency of pump)

[N u'f'i.."n',_. n\r.’... ‘;n

TR ALY

.o “t HE ] De b it .
m Dedcrfpﬁwwpaﬁp"tﬁgm*&f“ e e
fi g rer s wdbr e
. 'J:.IJ w2 ‘!’l. ' ST
16 #o'hiﬂ?:oét’(ﬁs‘)" s
-,..,(ﬂﬁvﬂpomon .
v t(ii)‘M c!mﬁa’ca‘lparfw
Ty u ~°C bl : . ‘ .
- VELLRD -,
Totale. e
Agency charges at  per cent.
TotalRs. .. ‘
! [ I
Rs.
17-_ COStpCracre - e L .a LX)
18.+. Benefit Cost Ratio=" 1~ % ve U300 w0 4
poemsay viewnl o enm L delige s e b o e Y
19, Water charges for different crops (RS, per acres)- '
N PO e | vr '-'__‘;"* ! i #v3
kD ET YAl VA4if ARCEEEL L.
- ., Irrigation o
Serial .... . Name ofierop -- va Acre Rate per Amount charges or Total
No. inches acre inch royalty -
Gt Y 7 1 e
1
2
3
PR _" o
4
-5
6
7
8.
9
10
= L v

20. , Cement requirement (tonnes)
21, Remarks
T 3441—§
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APPENDEX IV
Electric power supply for Lift Irrigation Schemes by Maharashtra State Electricity Board (Tariff for Agricultural Putnping)

The following information will be useful for estimating the cost of installations required for electric powei' supply and
for working cut the running expenses on account of clectrical energy consumption for lift irrigation schemes.

Type of supply

- - | P - o }
1.01. Where the connecting load is 50 KW or less, the Maharashtra State Electricity Board gives & supply or low tension
(4007440 volts). For higher connected loads, the supply given is of high tension. o

2.00. Overhead lines

L L
2.01. The Board provides overhead lines free of cost upto 300 metres from the nearest distributing point ie. from an
existing rural transformer sub-station or from a service line already laid for supply to any other consumer. If the length
required is more than 300 metres, the balance has to be laid at the cost of the consumer, For the purpose of estimate, this extra
length may be estimated at the rate of Rs. 6.56 per metre, If the service line does not terminate at a permanent structure

of the consumer such as a building and if it becomes necessary to provide a terminal pole, the Board would charge an
additignal amount of Rs. 100, - e T R

2,02, A guarantee of three years for taking L. T\ supply from the Board is required to be given. In the case of H. T.
supply the required transmission line is laid by the Board at their cost provided the consumer gives a guarantee to take supply

for a minimum period of seven years and pay annually 15 per cent. for hydro and diese! grid of the cost incurred in layglg
:chg :;‘:lm line. This minimum guarantec will not however be less than the minimum charges prescribed under the .re,levant', rate .

2.03. When an isolate consumer or a group of consumers situated away from a sub-station require supply, it becomes
qecessary to extend the high tension line and set up a new rural transformer sub-station. In such cases, the Board would
provide the necessary high tension line at their cost provided the connected load is not iess than'15 H: P. and the consumer
gives a guarantes to take electric suplpls_r for a period of not less than seven years and pay minimum annual charges as given
. iin para. 3 above, ‘The capital cost of giving supply may be calculated for estimate purpose as follows ;—

(1) Cost of extending H. T. line at Rs. 9,800 per mile, - °

(2) Cost of transformer sub-station—
50 KVA—Rs. 6,800,
300 KVA — Rs, 8,900,

(3).Cost of extending L, T lins at Rs, 6°56 per metre.
(4) Service connection charges as given in para, 5.
(5) Cost of terminal pole as given in para. 2-01.

3.00, Tcansformer

For high tension supply, the transformer at the consumers end has to be provided by the consumer, However. the Board.
would provide & transformer on hire for maximum period of six months provided i { i r -
of hirepchargea are the following:— provided it is F"“l_ﬂbh with them. The current rates

KVA - Charges for transport ‘

oroection and Hire charges
. | dismentling _ HKV 22KV 3BKV
50 - O, 125 40 . 40
100 .- . - 10 s5 & 100
250 - 200 - N
500 . . “ 250 150 190 220
4.00. Eaergy charges - : )

4.01. Low tension supply.—(1) Minimum charge of Rs. 40 . ‘ . 3
to & minimum of Rs. 80 (.e.a m—i:;(lmum load of 2 B.H.P. will be GWi‘I?EI?: &ﬂ:&i?’lgﬁ glnxgnl%a% ;!:{erpy;.ar subject

If a consumer s desires and if his load is less than 2 B.H.P. . .
connezted load on the condition that the fres allowance for overmii;nom than I B.HL.P. he will be charged on the actual

para. 2.01). e will be orly 150 metres instead of 300 metres (seo
(2) Meter rent Re. I per month,
(3) Charg:for units Consumsd.

For the ficst 50 uaits cansumed during a month per B, H. P. of connected load, 13 paise per unit
. - ] -
For the next 150 uaits consumed during a manth per B. H. P, of connected {oad per monlt,: 12 pai .
For additional units consumed during the month—10 paise per unit, . i v

(4) plus Electricity duty at 4 paise per every Sunits,” ™™ =~ " — - -

4.02, High tension supply.—(a) Hydro Tariff—(j, ¢, p! i e an
Mabarashira excluding Khandesh). —(. ¢. places supplied with pawer from hydco power stations i Weste
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iDemand charges.—(1) 9 per KVA of billing demand per month for the first 1000 KVA.
(2) Rs. 8 per KVA of billing demand for next 1000 KVA. Taoa
(3) Meter rent Rs. 5 per month.

Energy charges (in addition to demand charges).—(1) For the first 150 units per KVA of billing damand na= b £ ot
perunit, . . - .

(2) For the next 5,00,000 units consumed during a month 3: 8 paise per unit. .
{3) For the next 5,00,000 units consumed during the month 3+ 5 paise per unit,
(4) For additional units consumed during the month 32 paise per unit.

(£)) F;lectricity duty at 4 paise per every § units.

i da(rél? hgyg)ema] Tariff —{i-e: places supplied with power from thermal power stations in- Khandesh, Ma.i-atm;ada and
i . .

Tt o) )
Demand charges.—Same as per hydro power tariff.

Energy charges (in addition to -demand charges).—(1) TFor the first 100 units ‘p';r KVA c;r 50,  uBits whi .
greater per month—7 paise per unit, . Bt >YA. or 30,000 units whichover is

b, w
(2) For ths next 2,00,000 unit s consumed during a month—6 paise per unit, .
{3) For the next 3,00,000 units 5 pais¢ per unit.
4} For additional ‘units—4- 2_5 paise per unit.
Sk (5) Electrlt;lty duty a;.t tl»pms:.aperu::ut1 -
«:: .(6) Fuel cost adjustment charge depending upon rise or fall of fuel cost above or below Rs. 7 per million kilo-calories,.
4.03 Rates for seasonal supply.—(a) Hydro tariff —The seasonal consumers will have to pay a minimum annual

at Rs. 100 per KVA of the maximum billing demand during the year or 75 per cent of connected load l - bill
in higher, p‘f'he year for this purpose is taken from 1st October to 30th September. 0ad of 50 KVA whichever

(8) Thermal tariff.—The same as above but the minimum rate will be Rs. 120 plus fuel cost adjustment charge on actyal
enecrgy consumerd.

8-00, Service "connection charges
The Board levies the following installation charges—
Low tension supply.—(1) For the loads more than 5 HP—Rs. 125,
(2) For loads 5 HP and less—Rs. 75.
Deposit—Rs. 15 per H.P, or 3 months average consumption whichever is more.

High sension supply— ) -
(1) First 500 KVA . . .. Rs. 1,000
(2) Next S00 KVA .. . «» Ras.100 per 100 KVA or part.

(3) Ralance . .. Rs. 50 per 100 KVA or part

6,00, Tusting charges

Testing charges for intallation and sub-station are required to be paid ta Government. The current charges are as
follow :—

Testing of installation i.=. Electrict Motors, starters, switches, ollcircuit, breakers, etc.

.Capacity . Fees,
' ) Rs,
Upto 5 Kw. . .- . .- .. 500
. Upto IOKW'. . . e e .a 1'50
Upto 20 Kw, - e e .o .. 10-00 -
Uptp 50 KW, s an . as s 20'00 |
Upto 100 Kw, . .e e . BEE ;g:gF heet 100 K e B 1500
- ) . . . . : or W. » .
Upto 500 Kw. . _ or | 0 Kw. P
Uptr : .- e e .. 150-00 For tbe first 500 Kw plus Rs, 10-00
Upip 1,500 K. T : ' for every additiod of 50 Kw.
Exceeding 1,500 Kw. .. . - e .. 350-00

Tl.w!eoshall be paid by the owner to whom energy is or is about to be supplied.



Testing charges for transformer sub-stations.. . . -

Upto 25 Kw,
Upto 50 Kw
Upto 100 Kw,
Upto 250 Kw
Upto 500 Kw.
Upto 750 Kw.

_ Upto 1,000 Kw.

‘Exceeding 1,000 Kw,

 Capacity

LR g i
an (X iy i

. . - f '
L] ne (3] o

Fees shall bo paid by receiving party. -
These chiiss sive Fequired to bo paid every year.

7.00 : Billing Demand

Billing demand means the maximum of the following tme

TR
b iy <i

L. T

e
-Fes: ",

Rs,
2500

" 50400
e 35400
F125.00

17500+

R U-'.mloo- -

227500

30000

(1) The maximum demand established during the month i.e. the average KWIK'VA supplled dunng 30 mmute penod
of maximum use during the month. .

(2) 75 por cent, of the contract demand i.e. the maximum KW/KVA for the supply of which the Board nundértakes to

proviae.
B

St
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APPENDIX V

Calculations of water rates

The following calculations of water rates are given for guidance and they are for a hypothetical scheme with the following

assumed data :(—
(i) Imgable area ..
(if) Cropping pattern e
 (#if) Statc lift .e ..
{iv) Gross lift .. ..
(v) Pumping capacity ..
(vi) Horse power .

(vit) Cost :—
Electric Power—
A. Perennial Scheme—
() Civil part .-

(}) Mechanical part o

500 acres.

70 ft.
90 ft.

PR B

B. Non-Perennial Scheme— .

(i) Civil part ..
(it} Mechanical part

Diesel Power—

* C. Perennial .S'cheme—-
(i) Civil part .
@) Mecha.mcal part

D. Non-Perennial Scheme—'

(1) Civil part .
(it) Mechameal part

A. Perennial Scheme with Electric Power
1. Direct (running) charges—
(i) Total water to be pumped—

ar . .. .

As given in calculations,

7 cusecs (perennial scheme),
6 cusecs (non-perennial scheme).
120 (perennial scheme).
110 (non-perennial scheme),

Total

Total

Total

Total .,

Rs.
1,11,000
189000

3,00,000

1,11,000
1,39,000

2,50,000

1,131,000
2

+

' 3,36,000

1,11,000
1,75,000

2,86,000

Area No.of watenngs Inch dcpth Acre inchesy

Kharif season{July to Seprcmber)

e w ot
h
(=]
.

Rabi season (October to February)

.. .. 100°
) . 175~
) 257
- 200"
. . 100~
. . 25

/4

Hot Weather season (March to June)

Crop

" Sugarcane - e
Other perennials . .
Paddy . .
G. Nut _ .. .
Cotton .e ‘.
Jowar . .
Hy. Jowar - ..
Wheat .e .
Hy. Jowar . .
Cotton . .o
G. Manure e .e
Sugarcane . . .-
Other perennials . .
Sugarcane . .
Other perenmals . e

.- . 25
. . 100
- . zs

150

Total for the year 23,625 acre inches.

© T 34417 (325—1-70)

——
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3,800

1,800
3,150

150
1,200
5,950

13,000
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(i) No. of working hours (Acre Inches divided by cusecs)

3800
Kharif e . e - Tm— = 543
Rabi . . . .. 13000 = 1857
7 .
Hot weather. .. .. . . 6_’:25 = 9:13_.
Total for the year -~ .. 3375 hours

(1) Consumption of electricity
HP, =120 .
Assuming 90 per cent efficiency of motors
Input = 0:746 x 120 X 9‘82
= 996 say 100 K.W,

120 x 0-746
KVA= - = 105 (Assuming a power factor of 0-853)
0-85.

‘Units consumed
Kharif (July to September) )
-+ 543 % 100 = 54,300 _
L.e. 21,150 units per month (pumping for 2 months only)
Rabi {October to February)
1857 % 100 = 1,85,700
l.e. 37,140 per month
Hot Weather {March to June)
975 x 100 = 97,500
l.e. 24,375 per month
(ivy Energy charges (H.T. supply) i
}(0 Demand charge—12 X 92x 105=11,340

(i) Energy charge— .
Kharif—first 15,750 (105 » 150) units @ 0-04 = 630
Remaining 11,400 @ 0-038 =433
27,150 2 x 1063 = 2126
Rabi First 15,750 units .. @004 =630
Remaining 21,290 wunits .. @0-038 =813
37,140 5 % 1,413 = 7,215
Hot weather First 15,750 units W @004 =630
Remaining 8,625 units .. @0-038 =328
24,375 4 x 958 = 3,832

. . . Total ..24,513
Electricity duty @ 004 per 5 units.
337500 % 04 = 2700

5

Meter rent @ Rs. 5 per month
12 x 5=60 -

Energy charge Elec, duty Meter rent
Total per year 24513 4 2,700 + 60 =27273
(This is more than minimum charge of Rs. 100 x 105 KVA)
Cost per acre inch = 27,273

=Rs. 1:15

2. Fixed charges (Government Scheme)—

() Depreciation as annual contribution to a sinki
Ea) Civil part 1,398 @ 1-26 per cent. inking fund, etc.
b) Mech. 9,337 @ 4-94 per cent.

(i) Interest 16,500 @ 5% per cent.

(if) Maintenance at g per cent on machinery

= 5,67
100 0

{iv) Maintenance at
1,11,000 x

100
(v) Staff for running the scheme 2,000 "

llﬁ 5r.ler cent on civil works
1,665

Total 36,568
Cost per acre inch == Rs, 1-55
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3. Total cost per acre inch = 115 4 1-55 = Rs. 2:70
4. Water rates—

Crop Acrcinches © Rate Amount Trrigation Total
) charges :

1 2 T s 4 s 6
1. Sugarcane .. .. . 1255 2-70 339 40 379
2. Other perennials . . 1 T 270 202 25 227
3, Paddy .. .. 8 2-70 2 2 -
4." Groundnut .. . Y 2:70 16 3 2
5. GreenMamure,K.Jowar . .. 6 270 L1660 ... 16
6. Hy. Jowar (K) .. . 9 2-70 2% 24
7. Wheat & Hy. Yowar (R) .e 18 _ 2-70 49 cres 49

3. Cotton - e .- 33 270 89 33 122
B. Non-Perennial Scheme with Electric Power ' ' '
1. Direct (running) .r;'harge.i;;- o

(#) Total water to be-pumped—-

Crop ‘* -Area  No,of waterings Inch depth Acre inches

1 _ 2 L 3 4 "5

Kharif season (J'ul); to September) .
1. Paddy T . e ‘e 50 2. 4 400
2. Groundnut . e .o . . 50 2 3 400
3, JYowar ° .. e 250 o2 3 1,500
4. H.B. Jowar e . . .- 150 3 3 1,350

' ; 500 N 3,550

"Rabi season (October to February) '
5. Wheat .- e e Caa 100 6 3 1,800
6. H.B. Jowar . e e . 325 - 6 3 5,850
7. G. Manure . . . . 325 2 3 1,950

750 % 9,600 ¥
Hot weather season (March to June)
' Nil

Total for the year 13,150 acre inches.
() No. of working hiburs (acre inches divided by cusecs)—

g 3550 o
* Kharif = 592
p ,
' 9600
" Rabi Ce— = 1600
6
Hot weatl_ler_ eres ceve
Total for the year = .2192 hours

(i) Consumption of electricity—
KW. = 0-746 x 110 = 8206
100 © . . :
Tnput- .= 82 X E— = 91-1 K.W. say 91 K.W.
110 x 0-746 ‘
0-85.

KVA =

Units consumed— -
Kharif 502 x 91 = 53,872i.. 26,936 per month.
Rabi 1600 x 91 1,45,600 i.e. 29,120 per month:
Hot weather—-Nil.
T 41—



(iv)- Energy charges (H. T. Supply)—
(/) Demand charge—8 X 9 x 97 = 6,984

it ¢h .
. ) Enlghggnf—alg%rst 14,550 (97 X% 150) units at Rs. 0-04 = 582

Remaining 12,386 ' = 471
: e at Rs, 0038 ——
26,936 2% 1,053 = 2106
. ' 582
Rab:—_Fu'st 14550 units 14570 - at Rs. 0038 = 554
Remaning 2,120 5% L136 = 5,680
Hot _weather—-—Nll ) Total 14'770
Energy charge Elec. duty Meter rent.
Total per year = 14,770 -+ 596 + 0 = 15426
(This is more than the minimum charge of Rs. 100 x 97 KVA)
Cost per acre inch = ig ﬁg _Rs 1-17

2. Fixed charges.—(for scheme in State of Local Sector)

(i) (@) Depreciation calculated as annual contribution to a sinking fuud beanng mtemt at 5 per oent—

Civil part (life 40 years) = ?3%1826 » 1,11,000

Mechanical part (lifs 15 years) *
| Mec past (1o 13 Ye22%). 0,494 x 139,000

= §867 |
8,265
250000 x 55 _ 13,750

(6) Interest at 51 per cent 10 7015

' 000 x 3
(i/) Maintenancs at 3 per cent on machinery - l’?'—g’-Too— = 4,170
(iit) Maintenanoo at 13} per cent on civil works Mf%‘_!_f = 1 665

oo o )

{iv) Staff for running the scheme _ 2000

o 29,850

o acce inch = 29850 _ pe o '
+ Cost per acre inch 13,150 Rs. 2-27

3. Total cost per acre inch = 1:17 X 2-27 = Rs, 344

4, Water rates

Cll'op Acre uzlclm Rgte, o Am:unt Irrigatéon charges .
1. Paddy . . e 8 3-44 28 Leoanna
2. Groundnut . 6 3-44 20 .6
3, Jowar(K)&GmenManure .. 6 34 ’ 21
4. Hy. Jowar (K) . 9 T34 3
5. Wheat (R) & Hy. Jowar (R) . 18 34 62 '

C. Perennial Scheme with Diesel Power . 7 “

(i)} Direct (running) charges
() Total water to be purnped

Same as per A-Perennial Scheme with Electric Power=23,625 Acre inches
(i) No: of working hours.

Same as per A-Perennial Scheme with Electric Power=3,375 Hours.
()] IC_.‘Ios]r? of. ﬁigf consumption

U

Consumption of low Diesel oil {crude oil) specific gravity 086 is 0- 5.
~.Quantity of L.D. Q. in lbs, per BH.P. Hour.

= H.P. X total working hours X rate of oil consumption per B.2.P.
=120 % 3,375 % 0-50 = 202500 Ibs. . per Hour,

The rate of L.D.O. per ib. inclnding transport charges upto = )
.. cost of LD.O. = 202,500 x 0-20 = Re 42,525, "P'0 Pumping station = Rs.0-21.

for consumpuon of lubneatlng oil etc. add 25 per cent of cost for LD.O.
+. Total cost of running = 42,525 4 10,631 = 53,156

ik o 53,156 _ .
cost per acre inch = 23,623 Rs. 225
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2. Fixed charges
Government Scheme '
{f) Depreciation—
(a) Civil 1,398
Mechanical 1,115
(&) Interest T ’ 18,480
(i) Maintenance at 3 per cent on machinery
2,25.000 % 3 o
6,750
100 -
(i) Maintenance at 1} per cent on civil works
1,11,000 x 1-5
' 1,665
100
000
(iv) Staff for running the scheme 42'40
1,408
Cost per acre inch = Rs, 1-75

3. Total cost per acre inch = 2.25 4+ 1.75 = Rs. 400

4. Water rates—

. Crop : Acre inches ‘Rate Amount Irrigation cha.rgu ‘i‘otai
1 2 3 4 s - 8
L Sugarane .. .. . 183 & 502 o 542
2. Other perennials - 76 4 304 25 329
3. Paddy e 'y 4 2 . 22

4. Groundnut = .. . s "4 24 6 3
5. Green Maous, K. Jowar .. .. 6 ‘4 O
6 .Hy:Jowar(K) e Yo 4 6. . ... 3
7. Wheatand Hy. Jowar ®) .. = .. 18 4 7 g om
8. Cotton .. .. .33 4 132 33 165

1) Non-perennial Scheme with Diesel Power

(?) Direct (Running) charges— .

Total water to be pumped.
-Same as per B-Non-perennial Scheme with Electric Power = 13,150 Acres inches.
(i?) Number of working hours— g
Same as per B-Non-perennial Scheme with Electric Power = 2,192 hours,

(iii) Cost of fuel consumption—

HP. = 110.

Consumption of Low Diesel Oil (Crude ofl).

Special gravity 0-86 is 0-50 Ibs. per B. H: F. hour,

.>. Quantity of L. D. O. in Ibs.

= H.P. x Total working hours x rate of oil consumption per B. H. P. h'our.

= 110 x 2,192 x 0-5. ’

= 1,20,560 Ibs. : _

The rate of L. D. O, per Ibs. including transport charges up to pumping station = Rs. 0-21

Cost of L. D. 0. = 1,20,560 % 0-21 = Rs, 25,318.
For Lubrication oil etc, add 25 per cent of costof L. D. 0. =Rs. 6,330
31,648

' 31,648
Cost per acre inch _5—6 = Rs, 2-40
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(2) Fixed charges—~(For the scheme in state or local sector)

@ Depmcm.tlon calculated as annual contribution to a sinking fund bearing interest at 5 per cent.

le part (life 40 years) = 0- ??91826 X 1,11,000
= ],

Mech. part (life 15 years) = 0-0494 x 1,75,000

2,86,000 x 5-5 15,730

(b Interestat 5 § per cent -
‘ 100 25,773

{if) Maintenance at 3 per cent on macinery
1,75,000 x 3

52,50
(/i) Maintenance at 1} per cent on Civil works—
1,11,000 x 1-5
= ],665
100
« 2,000
(#) Staff for running the schemes ='——
34,688
34,688
Cost per acre inch = = Rs.2-64
13,150
(3) Total cost per acreinch = 2.40 4 2-64
vioim, e, =Re 504
(4) Water rates—
s Crop e Acre inches Rate Amount Irrigation charges Total
' 1 2 3 4- 5 e
1. Paddy o e 8 5-04 4 T
2. Groundnut 6 5.04 30 6 R
3. Jowar (k) and Green Manure . 6 5.04 o . 30 |
4‘ Iileowar(k) s s LI e 9 5'04 - &5 o o | 45

5. Wheat (R) and Hy. Jowar ®) - .. 18 5.04 e o1
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"APPENDIX VI
-. Typical calculations of benefit cost ratip
Assume irrigable areaA 500 acres. .
Benefit cost ratio = B

L3

A. represents annual net benefit,

B. rcpresents annual cost. coe

A.  Annual net benefit :—

. (1) Value of irrigated produce

+

Serial .. Name of Crop ' " Areain - - Y;g{deug: ?;t Amount

.. No. . ) acres  Rs. peracre Rs,

. * e ' (Table IX) ‘ '

1 S22 B - 4 . 5
1. Sugarcane . . s v . o100 . e £7,900
2 Other perennials . T e . 25 304 ,. 1,600
3 Cotton L. S. . . ve e .25 . 510 12150

_ Kharif Seasonals :

ARl e e e e s om0 1w
5 Groundnut .. . . . - 50 - 385 19,250
6 Jowar e . . ‘e .. 100 150 15,000
-"i‘ Hy, Jowar .. - o . . 100 225 22,500

Rabi Seasonals
8 Wheat . . . . 100, 126 12,600
9 Hy. Jowar - . 175 225 39,375
10 Green Manure . . ve . 200 21 - 4,200

232,175

(i) Deduct value of existing (unirrigated) prodice

An existing (before irrigation) cropping pattern is assumed and the value of existing crop is worked out as per statemont
uttached which comes to Rs. 40,290-00.

Thousand Rs.
' 22
I. Value of irrigated produce . . . Lee 2340_ 3

II. Value of unirrigated produce . © e . - . S
. Net benefit .. 191-9

"B, Amual cost (from Appendix VI— '

- . 27,213
(@) Direct (running) charges e s . . e . 36?6’8
(b) Fixed charges .. v e . .
{¢) Administrative charges at Rs. 5 per acre for 500 acres .. . . . 2,500
' 66,341
A ————————
A 191-9

*. Benefit cost ratio — = ——— == 2-
B 66-34
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ACCOMPANIMENT TO ArPENDIX VI

v Per cent . Prbd_uce in Net benefit Net benefit Net benefit
g NeorOwe g Amin B RO WS Rl
' - crops Table No. X No. VIII Column Column 4
| o | | e SX6. L 4x7T
1 2 ' 3 4 5 C 6 . T o8
> -
1 Jowar (K) L - DS 150 307 Q. 3009 9436 "™ 14229
2 Groundmst K) .. . 16 Y s 2m%e 506 14573 11,658
3 Bajari () . .. & G, 22 o1 077Q. T 216 16463 1,829
4 Tobacco (K and R) /.. 5".’-;7'_’ s 25 2-05,0.]‘“ o1M, 18676 14,669
S Wheat ® 0 e L3P 2 L0 | 2mQ 3875 © 80-50 805 .
6§ Gam ®) ... © 5 . - 3‘ Cotgstatrs1Q. v rd L 277 417
7 dowar .. L. L1007 TS0 . 307Q0 T 309 948 4,743
8 Grass. .. .. . Ced T2 L. 9:00 180
9 Tur U R VR | 15 2%6Q 236 %6750 T 1,013
10 Other pulses . . o 5 s 25" 112Q. 267 2090 " 747
E 100 © 500 - 40,290
Say 40-3 thousard o

BOMBAY : PRINTED AT THE GOV'ERN‘MH\IT CENTRAL FRESS.



