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In British Punjab, area under cultivation was 309.99 lac acres. About
143.8 lac; acres was -still lying as. culturable: waste; with possibilities of
further extension of cultivation. Gevernmens. canals were. irrigating
67% of the total irrigated area. Cost of irrigation by wells is higher than
irrigation by .canals.. The total value:of crops matured-by Government
canals in 1937*-38 was est;mated asoverRs. 40 crore] ..o Do
i T B e ; e q ;‘;;. Lt «‘ __y" ',_.-a-“;,‘.r;.__‘—fi §-.-£‘,‘- s? Lt sl
Government has.- t.o ineur - expendtture ~oh: theeonstructian. of  an
irtigation -project..The cost ificurred is.later realized from.the farmers .
either by a system for repayment: of the capital.cost over a: numbper. of-
years or by charging water rate to meet the interest on the capital cost:
incurfed. and the -annual’ charges. on account. of administration, and.
maintenance: However. the; water- charges. are.not. the.only. cost
incurred by.the farmer after the introduetion of izrigation system, The
distribution .of water-on.the farm is.developed by, bim at. his own
expense: : For. new: lands. a certain: amount of.expenditure. has to be
incurred by the farmer-for the development and preparation of Jand for
cultivation, There are. annual costs. for meinteining the watercourses:
and levelling of land. Thus:no irrigationpreject: can be. financially.
sutcessfulunleds the returns both: to the ﬁnaneer ;and: the farmer. arp
reasonably adequate. et s st haogoo

Canal systems wire constructed. from:borrowed fands:as commercial
undertakings. In 1867, Government: decided; ‘that. irrigation works
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should be constructed by their own agency, and their viability tested as
below; -

(i) By considering the capital cost of any work to be simply
the sum actually spent on its construction

i) By debiting the yearly accounts with;

(a)  simple interest on the capital cost of the works at
the commencement of the yeay
" (b)  the working expenses of the year

(i) By crediting the revenue accounts yearly;
(a)  with direct receipts
(b)  with indirect receipts,

It was admitted that irrigation works could not be expected to pay back
within 10 years of opening of the canals.

In US.A, irrigation projects were ﬁnanced by individuals, partnerships
and corporations. The area financed directly by Government by a
revolving fund amounted to 8% of the total development. Generally
expansion of irrigation involves an ever increasing expenditure per acre
as it can only depend on residual stream flows necessitating relatively
greater outlay for storage:schemes. Experience in India and in U.S.A
led to the same conclusion that large irrigation projects cannot be
undertaken by private enterprise. In US.A, a standing Land
reclamiation fund was created. The capital cost without interest is
recovered from the farmers in 40 years. A charge per acre is Jevied on
account of annual maintenance and operation. In India, capital
required for financing an irrigation project is raised as loan in the open
market on. Government security. Interest on this capital is met yearly
from the revenue budget by debit to the administrative accounts of the
project. The farmer pays only a flat rate per acre for water based
principally on the value of crop harvested. The cost to the state may be
grouped under three heads:

(a) Interest on the capii.al cost and areas of interest for the
- construction period :
(b)  cost of administration
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(c) cost of annual repairs and maintenance

In the administrative accounts of the project, the capital cost consists
of direct and indirect charges. Direct charges include cost of works,
establishment, tools and plant. Indirect charges consist of capitalized
abatement of land revenue, Audit and Account Establishment.

Capital cost per acre of earlier projects was less than these of
subsequent years, mostly due to increased price of labour and material.
For the Haveli Project the actual anticipated outlay is Rs. 36.25 per
acre.

The most important single item of expenditure in irrigation is the
headworks in the river. The cost of headworks is independent of the
area irrigated and depends upon the maximum discharge of the river
and the height and type of the gates used. The cost of a storage dam
would depend on its locations, its height and its accessibility for tools
and plant and branches would depend on the distance of irrigation
boundary from the head works, intensity of irrigation and the nature
and size of cross drainage works. The cost of construction of
~ distributaries depends on the capacity per-thousand acre of the area for
which these channels are designed. The cost of distributaries in non
perennial areas is higher than in perennial areas. In colony canals
water courses are constructed through Government agency and the
cost is recovered in instalments on an acreage basis. The drainage
works are to be excluded from the capital cost of a project for the
purpose of considering its financial prospects. Cost of establishment
entirely depends on the number of years taken to complete a project.

In the past there has been a tendency to under estimate the cost of
irrigation projects. Inspite of the heavily increased capital cost as
compared with original estimates, the Punjab Canals are a financial
success, Irrigation receipts constitute more than 40% of the total
~ revenue of the Punjab. In addition to capital outlay and interest on
capital, there is expenditure on establishment, maintenance and repair
of canals and further improvements in the system. The cost of
establishment and maintenance are almost equal. The best criteria for
economic feasibility of a project would be when the interest on the
capital cost plus the annual charges for operation and maintenance are
the least.
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In the administrative: Aééount o the Trtigation: Depirtment, direct
receipts consist of occupier rates, sale of water, receipts from plants
and vther ‘canil produde, rerits; firies urder Catal Aot miseellaneous’
and'bther reteipts. Water'iates charged for varions dhops pér dere'ire’
uniform:iThé water rateswere chariged duritig 1900 to 1938 on detount”
of increase iti area of vash trops and intPbdustion ofnbw cinals: Tt has-
been suggested that water rates should be based on volumetric basis
but i»t*hﬁmlvesan ap‘préadblé fﬂVebtm%ﬁt and i8 nbt pract’hcable‘ oren
Dot benstedsb To o Daumn o 0 sioho v liseny o e,
Indiréet Yeceipts condist of sale’ prdcee@ié ‘of chéwn wilstd land, Fent fram’
temporary cultivation & Malkiana from crown waste land. It has always-
been a question whether income from the enhancament of land
révémie i * Halels pﬁ'o&éds’ “of v créwn Wastﬁ lﬁﬁds 18 cortectly
creditable s the éanhl }pi*bjeds ot it 'Phe revene’ on’ ‘acédutit of
Indireet! re’ééipts owe 1ts very lextgﬁerit'é to’ e introductiot of carial
nmgatidn ‘alrd” shotild e ‘tréardd dsth erddit 46 ‘fhiet actornts 'of  the
projebm e “Piijab C*anal *syswm the H:’faﬁt* receipts* hmm been
eét‘uﬁaﬁed aS}Rs 1.8 ﬁ@r &cre‘ bt BedsW et :
TR o B O L S S TR ERTHIAS SR VR PSRN NUPETIE CORLVER IR S B o S R PR PR
Inmal ‘eoat! fox"development jof wateh courdes ahﬂ c}eaa ing ‘of _]ungle is"
based" ¢h"flat rate: over-the entire broa of the projest. On 'the: Sutlej
Viilley Praject this charge was fived at'Re:3'per aére Thé malr annual
cOSt8"ard ‘iepaytient of capital costs (met by 'whbed rate:Teéeipts) and:
the ‘casts ori workmg and méirtehance df thiesyitents. The return ta the”
farrmey from’ canal irrigation may be due'to atveasd in Tand: value and-
additisrial ineotne from farm préduee; The lakhd prices Kave gotie up o’
Rs:200°to' Re:400 per acre: A'methiod should bs 'davided to opedit part of.
this inerésse té'the cansl project: Additional Wicrie frows Tarm' produce:
may be due to higher percentage of matured crops to §OWR area, more
valugble tash’ erdp}‘nng, and haghéxf yrel& pér éét‘e’ »‘ff-‘? Ty il

des taen heiigut boaaag B
Th‘e éw:rage Waterrates fmm* cahai 1rrig&tion &ré IbWer:and Ht Rs d per
gere Whereag thé averag'e rate of water frant tishie wells i Re :10.87 par-
advelWHhen tonsidering 'the benbfits 'of canal irvigation’ {t has been’
caleiated: that its:ineome:/ig - RE, 21 a8 i dothiparsd to. R&.8. from.
uRirrigated ared: The prite of fari-prodice varies fron yearto yea
whemhs1 fhrmy éxpenses ‘Femain alwiokt thiferv Agricultaraliprodicts
are ' gfrerhed by su’ﬁply ahd dénarid - However agricultids sebnomics is
diffeveiit’ fedin  ihdustrisl -econories by virtae: of rnajor:tole ‘Played: by
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natural environments. There are seasonal variations in output of crops.
The percentage ratio of the average water rate to the average value of
the produce per acre varied from 6% to 15% during 1918 to 1931.

The growing population demands an increase in cultivated area and
hence development of irrigation. Irrigation schemes provide vast scope
for employment. The only difficulty in development of irrigation is that
future schemes may not pay good returns. The standard of basing the
test of productivity for 10 years is arbitrary and some of the best canal
system failed to come up to this test. Full development of irrigation
scheme may take as many as 30 years. It is suggested that the cost of
storage schemes for supplementing the existing winter supplies should
be pooled with the cost on the original projects for the purpose of
financial tests. The financial requirement demands that water rates
should be fixed at a level that the cultivators can reasonably afford to
pay.

Note :
Paper No. 228 appeared in the Proceedings of Engineering
Congress, 1939 Vol. XXVII at pages 191 to 259. It has 7 graphs
and 7 other plates. Discussions are recorded at pages 259a to
259y.
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