W HY
GOVERNMENT -OF MAHARASHTRA '

A NOTE ON
PREPARATION OF LIFT
IRRIGATION,__SCHEMES

“IRRIGATION AND.POWER DEPARTMENT

- - - - -
e

"NTED AT THE GOVERNMENT CENTR. 4. PRESS. BOHBAYJ |970 '
'Price—Rs {V I ‘- . :



A NOTE
ON _
PREPARATION OF
LIFT IRRIGATION SCHEMES.



CONTENTS

1. Introductory . . . .
2. Availability of water .. . e . .
3, Selection of site .. . o e .
4. Field work and survey .. . . e
5. Cropping pattern and requirement of water .. .. . . .
, 6. Choice of design - . . . . o
7. Intake chamber and inlet pipe .. - . . . .
8. The well and the pump house ‘e . .o . . ..
2 Horse power and number of units .. .. .. . . .
0. Pump layouts and connections .. .- . . . ..
1l. The rising main . . .- . . .
12. Delivery chamber . - . . . . ..
13; Distribution system .. .. . e .- . ..
14. Plans and estimate .. R . .e e . .
15. Working out water rates . ..
16. TFeasibility of a scheme .. . e e .. . .
X TABLES
1. General cropping pattern in the various agro-climatic zones of Maharashtra in 1957-58 ..
II. Water requirement of crops and duties to be adopted .
11, Diameter and slopes of inlet pipes - e .- . .
IV. Diameter and frictional loss in suction pipes .. .
V. Diameter of pipe for rising main and frictional loss .. .
VL Class of pipe for rising main e ae .. e .
VI. Costof pipe line . . . . . . ..
VII. Statement showing net value of agncultura[ produce per acre for unirrigated condition .
IX. Statement showing net value per acre of different irrigated crops . .
¥. Districtwise ten years® yield of principal crops in Lb./Acre (Unirrigated condition) ..
XI. Type section for irrigation channels T . . .
‘ APPENDICES
* 1. Typical calculations of horse power . . . . .-
II. Form of approximate estimate for administrative approva.l .n e ..
T, Form of descriptive note accompanying the estimate .. . - e
IV. Rules and regulations for supply of electric power by the M.S.E.B... .. .
V. Calculations of water rates . e . . . .
V1. Typical calcnlations of benefit cost ratio . . .. e .
- DRAWING
1. Agro-climatic zones of Maharashtra . . .o ]
2. Twpe design for in take chamber .., . e .
3. Typical layout for dry well . L e .e .
4. Typical layout for jackwell . . .
5. Type design for pump house on top of jackwell e -. ¢ Compiled scparately
6. Nomograms for discharge, etc. in Hume pipes .. .
7. Nomogram for resistance of valves and fittings to Sow of fluids e
b Jien e dunie
B—With two channels
C—VWith three channels )

T 3441—1la

-»

o
\OMQHMM&UNI-I-E

EERER

ERRRBRRREBE®

3R~

38
a
47



ARPENDICES

|

T 34154




32

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




- 42

(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.



