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Chapter - V

ALTERNATIVE SOURCES -~ AVATLABTILITY AND VIABILITY

5.0 (Other Sources and Their Status

The altermte sources of minor irrigation in Panchmahels
are class II irrigation tanks (with maximum commard of 100
hectares), Lift Irrigation schemes, check dams and wells. There
are significant number of porcolation tanks which are supposed
to raise theyater tables in the nearby areas but they do not
facilitate direct flow irrigation. We shall briefly discuss ihe

status of each source.

Class II lrrigation Tanks ¢

By definition second class irrigation works are those
which irrigate area of less than 250 acres. The administra-
tive control of such works is with the Revenue autuorities like
Malatdar or Mahealkari. The day—to—déy repairs such as filling
the ruts and hollows, clearing jungle and clearing silt from
irrigation canals and waste weir, channels are done by the bene-
ficiaries themselves. For such works water rates are not levied
separately but are recovered by way of 'Himyat' which constitutes
fixed charges per acre recovered alongwith the land revenue
taking into consideration the advantage occuring from such

S . 1
irrigation works.

Glogsary of Irrigation Terms , Public Works Department,
sacaivalaya, Gandhirmagar, 1976.
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The size is not the only criterion. The most important
differencé%ebween Class I and Class II tanks is the management.
It is designed and constructed by MI division snd then handed
over to the lower level administrative authorities. It is a re-
cent practice that management is handed over to taluka Panchayats
(block level politicel body with government staff support headed
by Taluka/Block Development Officer). We have considered second
class tark as an alternative source because the management is
more nearer to the users - atleast by design. The maintenance and
operation is almost in the hands of beneficiaries themselves.

One would expect a different and positive trend in utilization
of this source.

Table 5.1

Class IT Irrigation Tanks in Panchmahals

(Area in Hectares, Total cost in
lakhs of &.)

Particulars Completed On-going  Proposed
works works works
L 2 3 4
1. Number of works 117 13 20
2. Total cost
{(estimated) 112.27 14 .6% 46.79
3. Total potential
Command 4538 307 255
4. Cost per hectare
(in Bs.) 247% 4765 18349

Source: Compiled from Master Plan - Minor Irrigation Division,
Godhra, 1979.
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Most of the sites have been exploited. This is the
impreSSLOﬂkne gets after looking at tablLe 5.1. Class II tanks
are teken up mainly in the scarcity hit areas. TFrom 1974-75
onwards, the district has not experienced a severe drought. It
is true that class I1 irrigation tarks are slowly becoming
less and less popular. The cost of construection is going very

fast. Especlally, the cost of proposed works is exorbitant.

Except management all the characteristics which descriﬂe
the class I irrigation tanks and thelr utilization also apply
for second class tarks. We shall stop at that. Ve shall briefly
comment on management and then move t0 the next alternative.
Thought it was thought that a higher degree of peoples parti-
cipation would ensure better and efficient management, the
factual details show reverse trends. Management alone is how-
ever, not responsible for the non-performence of the tanks.
When all the Taluka Development Officers were requested to send
utilization abstract for second class irrigatiorn tank under

their authorities, we received interesting replies.

Some of the officers could not send utilization abstracts
ags they were not aware 1f such records were maintained in
their offices. Some of them sent the replies bul they contained
the reasons for non-utilization of the tarks. Scme of them also
sent us notes wnich said that the ta.uka panchayat bodies had
very meagre funds and were unable to ﬁaintaln the 1rrigation
tanks. The major tecunnical problems fourd in secornl class

irrigation tanks were :



(a)
(p)
(c)
(a)
(el

tanks in these talukas had

Leakage at head works

Damage at waste weirs;

Breaches in Canalj

Po}us tark bheds;

,Silting.

Information collected

and gates;
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from three ta.ukas suggest that 45

problems. For rest of the tanks

the informat.on did not come. Devagadh Baria, Zalod, Danhod,

Kalol,Shehera and Godhra TDOs sent us some information on

Class II tanks. The utilization in most of the tanks is extremely

Poo

e

Table 5.2

Utilization Abstract of Class II tanks in Fanchmahals

Sr. Neme of taluka Potential Actual Area Irrigaited in
No. and noe.of tanks Command 1in hectares

hectares 1974~ 1975- 1976- 1977-

75 76 77 78

7 2 3 s 5 5 7.

1. Godhra ( 8) 426 Nil 25 25 137

2. Shehera ( 3) N.K. N1l Nil Nil  mil
3. DevgadhBarial 9) 262 10.69 26.44 12.95 2.4

4. Dahod (11) 457 Nil §i1 N1l Nil

5. Zalod (17) 976 Nil Nil Nil N1l

6. Jambughoda ( 3) 161 - 3 20 -
7. Santrampur (7) N.X. - 6.9 10.30 1141
Total (58) 2282 10.69 61.34 68.25 150,81

N.K. = Not known

Source: Taluka Development Offices, Panchmahals Vistrict.
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In rest of the talukas the second class tanks are almost
defunct. In Dahod and Zaled there is some irrigation but not on
record. Yhe cultivators manage themselves. <The village level
revenue official viz., the takati is taxen into confidence and
tue cultivators at the head of Canal (which is poorly laid)

utilize water. The farmers usually do not pay anything for this.

As far as maintenance is concerned, the tarks, in most cases,
must not have seen a bag of cement after the comstruction. The
taluka/block level bodies do not have enough furis to run their
own admim stration and hence they cannot spend anything on tank
maintenance. Decentral ized management in Panchmehals is marred
by ineffective public participation and shortage of funds. @6
conclude the case of second class irrigation works we can say
tnat they are a bunch of subjectively identified,4carelessly
designed, clumsily implemented and most ineificlently managea
irrigation works. The taluka level body realizing this had once
thought that the second class irrigation tarnks maragement should
be handed over to the MI Division at district level .The Taluka
Panchayat Presidents were of the opimon that the cultivators in
the district are yet to have a forward outlook and entrepre-
neural capacities to independently mansage thé irrigation works

*
like tanks.

Though the Master Plan data tells us twat mwt many works

are proposed for future, the latest decentralization of planming

The author had series of discussion with the Taluka Panchayat
Presidents of Devgadh Baria, Shehera, Dahod and Lunawada.
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process in Gujarat State has given vent to the local represen-
tatives in presenting their ideas on planning. The proposals

mede by these members for 1980-81 contained second class and
first class irrigation tank proposals worth #.540 million
constituting 40% of the totalL proposed inVestmerw.z Sowe of the
representatives felt that all the village tanks must be comverted
into irrigation tanks. This is the factor which increases the

importance of our analysis and our interest in class II tanks.

Lift Irrigation Schemes :

A scheme that ensures water raising by pumps-ar other
devices to apply water to the areas that are too high for
flow irrigation is known as a lift irrigution scheme (LI Scheme).
Public investment in LI schemes have been mainly to tap surface
water. A jackwell dug in the river bed collects water which is
Lifted up by pumps and supplied to fields with a nétwoﬁk of pipe-

lines. The investment in tube wells has been very insignificant.

Lifting Water from River bed or Kotars (Ravines).

The position of this type of LI schemes is as follows 3

2 Disfrict Planning Board, Panchmahals DListrict, Proceedings of the
General Body meeting, dJuly,198T+
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Table 53

Status of baft Irrigation Schemes i Panchmshals

Particulars completed Ongoing Proposed
works works works
1 2 3 4
Number of Works. 5 24 46
Yotal cost Estimated 13.48 52.81 123%.00

in lekhs of Rupees.

TYotal potential command
in Hectares 1170 2753 4980

Cost per hectare in Is. 1152 1981 2470

Source : Compiled from : Master Plan M I Division, Godhra,1979.

Tue construction of Lift Irrigation schmes in the district
1s on low key. ‘here are only 5 works which have been completed
and the cost has been much higher than the estimates. The LI
schemes are faced with the problem of management. The MI Divi-
sion has constructed only three schemes t1ll the last informa-
$ion rel eased (1979). 4 schemes were constructed by a private
organization. The management of LI schemes is not with the
MI divisione. In three schemes the management was handed over
to the command beneficiaries cooperative society. In case of
4 privately constructed scheme the management is retained by,

the organization.

The schemes managed by cooperatives are almost defunct.

There have been interpersonal problems on the issues of water



Q distribution and hence the utilization is very poo:r.3 It has
not been possibie to obtain the utiiizotion statistics for
the LI schemes operated and managed by cooperatives. The
failure of management has led to slowing down of LI scheme

construction.

LI Schemes under Private Management

The 4 successful LI schemes operating in the district
have been constructed and covered under the 'Rural Development
Programme' managed by the Surat Cotton Mills and The Standard
Mi1lls Ltd. A& voluntary agency viz., The Sadguru beva Samgh
Trust organised by the industrial tycoon 'Mafatlals' has
prowoted the activity in fanchmahals. The two mills mentioned

avove are from Mafatlal group.

The details of tne 4 LI scnemes, for wuich the capital
grant was given by (included in the MI Division Budgeted works)

Govermment of Gujarat, are as under :

"Three uvf the four Lift Irrigation proposals, were on
good tarnks in the viliages Kathla, Vadbara, and Shankerpura.
I'ne tfourth proposal was on River Anas at village Rampura in
Jhalod taluka. The primary datd of these 1ift irrigation schemes
is shown below in Taples 5.4 and 5.5. Yhe datva shows the capital

cost, pumping ecapacity, designed command etc.

For details kindly refer, S.Iyengar edited. & FPreliminary
Study of some of the Existing Projects. District Project
Planning Cell ranchmanals, Godhra, December,1978 (Mimeo).

The Lift Irrigation dchemes i1n Panchmahais, R D Project 0ffice,
Dahod, April, 1482.




Table B.4

Status of Privately Managed LI Schemes in Panchmahals
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Neme of *  Year of Installed Capital Ultimate
the Scheme commis~ pumping cost in command in acres
sioning capacity . lakhs Kha- Rabi vum- Total
in HP rif mer
T 2 3 4 > 6 7 8
Kathla _ 1977-78 118 417 400 400 100 500
Vadbara 1977-78 48 2.57 200 200 75 4775
Shankerpura 1976-77 118 %.36 300 200 75 675
Anas River 1980-81 432 18.00 900 ¢00 - 1800
Total ' 716 26.10 1800 1800 250 3850
Source: The Lift Irrigation Schemes in Panchmahals",
R D Project, Dahod, Panchmahals
Table 5.5
Utilization Abstract of the LI Schemes Managed
Privetely in Panchmahals
Name of Total Total Actual Irrigation in Acres
the schemes potential 1979-80 1980-5817 1981-82
command in
&g QLses
1 2 3 . 4 5
Kathla 900 196 175 175
Vadbara 475 136 102 125
Shankerpura 675 . 221 250 250
Anas River 1800 - 400 400

Source: Compiled from: The Lift Irrigation Schemes in

Panchmahals, R D Project, Dahod.
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The structure that stands on tue Anas River is an elegant
device tnat 1ifts water. The scheme has a two stage 1lifting
mechanism. The powerful eng.nes go to explain that. They are
all very recent schemes and hence ary comment on utilization:
trend would be too hasty an attempt. However, following features

draw attention.

There is in all 25% utilization. Of the 3850 acres of
designed command, a maximum of 950 acres was irrigated in the
year 1981-82. This has been possible because of a very superior
management by the professional people involved. Their approach
was different and the intggtions‘were more than purely profit
orientation. To guote in their own words, "In a backward area
like Panchmehals, whece the people are extremel& poor, and camob
bans upon anything for their other reguirements, the provision
of irrigation alone is not enough. Along with irrigation, these
farmers require so many other services and assistance. In view
of this situation, in our Lift Iirigation Schemes, besides
provedmg irrigation, the package of all necessary serviess
are also provided by above tme 6ompanies".5 The management
charges cultivators only for fuel. Rest of the expenses are
bornt by the management. A superior performanpe and en added
benefit to the farmers can be explained but:gzgh actual subsidies
offered. Lhere are some difficulties in LI schemes also. We shall

atterd to it in next sections. Presently we come to another

indirect source viz., the check-dams.

5 R.D. Project, Dahod's, op.cit., pp.5-6.
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Check Dams 3

"Check dam is a low weilr without a canal off taking from
it, but affording facility for 1lift irrigation and also firming
up, by means of percolation, irrigation under the wells in the
surround.ng area. 1t also helps in recharging the aguifers

which are depleted by wells, tubewells etc."6

The MI division designs and implements the check dam schemes.
The management is left with the Gram Panchayat - Village level
public body. The department assumes that average command of
the check dam to be of 10 hectares. We do mwt know how it is

arrived ate.

Table 5.6

Check Dams in Panchmahals

Particulars completed Ongoing Proposed
works work s works

1 2 3 4
Number of Works. 79 37 151
Total cost estimated
in lakhs of Bs. 38.14 22 .43 15%.87
‘Total Potential
Command (in Hectares) 790 370 1510
Cost per hectare 4828 6062 10910

Compiled from: Master Plan M I Division, Godhre, 1979.

Manual on Design of Check Dams 3 Public Works Department,
Sachivalaya, Gandhinagar, Gujarat,1y76.
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Check daws have in general two problems. Firstly, the
mainienance of check dams is found to be extremely poor, The
wooden needles wnich are provided above the sill of check dems
between piers give away very soon. There is also a continuous
threat of theft of these needles. In some cases the first mon-
soon flood is so powerful that entire structure is washed
away . Né%les are first cesuvality in those events. The gram pan-
chayats are hardly capable to replace these needles. It is be-
lieved that half of the completed check dams have no needles.
One does not know whether the stapbility analysis is not properly
carried out and/or earther flanks are neglected (since this will
raise the cost) or due to some other technical reason, the check

dams are not significantly augmenting irrigation capacity.

secondly, the cultivators are expected to lift water from
"the stream and then irrigate their fields. Th.s invariably
calls for motive power. The farmers will have to make an addi-
tional investment either individually or Jointly to obtain a
diesel engine or an electric pump-set (assuming be can get
electricity). For meking a substantial investment, the farmer
should be sure of the supply of watcr. If the check dam has
technical problems then the investment is not likely to take
place. Then one will have to be content with the rise in water
table in the nearby wells. There are mo estimate available on

this count.

Communicated privately by Sub-division supervisor of Godhra
Sub-division.
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Percolation Tanks 3

"Percolation tark is defined as a small tank whose capacity
does not exceed a@bout 2.83 lakh emt. (1U Meft) and constructed
by means uvf an earthen bund across a rivulet. The function of
such a tark would be head-up water for a period and let it
gradually escape to raise the surrounding sub-soil water level
and preduce a small and mre permanent flow in the nalla, below

the ta&k".7

The PWD Manual fails to state the extent of area which éan
get affected by the percolation tank. It only says, "they help
to augment the sub-soil watér, thereby stabilizing the irriga-
tion practice from the wells In the area down stream of the tank
within a reasonable distance.“8 Such subjectivity helps mani~
pulation while identification, formuwlation and apprairsal. How-
ever on page 2 of the Mamal an approximte figure of 1 mile
(1.6 kilmeters) is given. The Manual says, "the snticipated
benefits should therefore, be worked out by ascertaining the
number of wells which will be benefitted within e distance of

one mile below dam”.9

Tne percolation tanks are popular item for expenditure at
district level. It creates on the spot employment and expenditure
is booked rather eagsily. There 1s no benefit-cost criteria for

this project and aypralsai is ma.nly on the techrucal feasibility.

Manual on Percolation Tarks: Yublic Works Departwent, Sachivalaya,
Gandhinagar, Gujarat State, 1976.

Ibld, po1, )

Ipid, pP.2. -




Potentially, a porcolation tarnk may be beneficial in the areas
where flow irrigation through gravity is not possible because
of elevations. One should however check the number of wells

in the probable command.

Table 5.7

ptatus of ‘Percolation Taenks in Panchmahals

Particulars Conmpleted Ongoing Proposed
Works Works Works

1 S 2 3 4

No.of works 53 7 31

Total cost .

Estimated in lakhs . 86 .88 822 88,00

Affected Area* in

down stream in acres 33520 4480 19840

Cost per acre in k. 256 183 444

Total storage in Mcft. 57015 37430 Not

Estimated

Note: * Affected area has been calculated by the autnor
agsuming that each tank will affect 1 square mile
down stream (1 acre=4840 squar yards)

Source : Compiled fram Master Plan M [ Rivision, Godhra, 1979.

The most important factor is the number of wells in 1 sq.
mile area in the downstream. ‘he related aspect Ls the soil
characteristic. If the sub-s0il is permeabie then tne water
table and moistwe conservation will improve. 1f it is not then
the benefits will be decreased. Liike The secomd class irrigatiom

tanks, the percolation tanks slso have problems 1n construction



_74

and management. Lhe department hardly pays arny attention to

desilting and other main tenance.

The percolation tanks aiso enteil additional private
investment in utilizing the increased yields fromn well. The
action on the part of govermment alone does not guaranty signi-
ficant rise in benefats. The protectron argument once again has a
limited significance since the storage in the reservoir will
depend upon the rainfall in catchment. One must, therefore,
ascertain the social benefit in a cautﬁﬁs manner . The projects
have been identified and implemented with a geperal assumption
that indirect benefits from percolation tanks are higher from
the costs which are incurred. We shall examine this in the next

gsections.

Tubewells ¢

Information available on Tubewells is scanty. The Master
Plan of MI Division, Godhra shows 2 completed works. Neither the
cost estimates are given nor the command area. In proposed works,
inere are proposals for about 200 tubewells with an uniform cost
of B.1.50 lekhs each and an uniform command of 25 hectares. By
way of cost and command, we can say that these must be shallow
tubewells. No details about tue average depth etec. are available.
Discussion with the technical authorities revealed that techni-
cally there 1s very little scope for tubewell irrlgation.g There

is no aubthentic and documented in formation on this. One also

9 PYreface of the Masver Plan MI Division, Godhra, 1979.
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fails to understand how 200 of them have been proposed.*

bhallow Dugwelis?® Dugwells are in the domain of private sector.
The government provides subsidy and loan facilities for digging
a new well, for converting a non-masonary well into a masonaznyy
well and to deepen the weil with the help of explosives. Wells
in Panchmahals are shallow in depth and broad in diameter. They ,
iirigated relatively less area.

Table=H .8 >
Dugwells in Panchmahals, 1976

Sr. Name of the Irriga- Of Total Wells Energised Areg

No. Taluka tion Mason- Non- Wells Under izri-
wells ary masonary  No. gation
No. No. No. (hectares)
1 2 3 4 5 6 7
1. Godhra¥ 6520 28673 3657 411 2170
2. Shehera* 2488 1043 1445 115 1032
% . Lunawada* 2881 2022 859 285 1188
4. Santrampur* 466 2678 1989 56 1687
5. Jhalod#* 4666 240 4426 80 1806
6. Dahod¥* 2228 1304 924 41 845
7. Limkheda* 3673 %087 586 56 1191
8. Devgadh Baria 30%7 2450 621/ 422 798
9. Kalol 1078 860 218 375 608
10. Halol 1269 913 356 228 490
11. Janbughoda 689 367 322 52 218
District 33236 17827 15409 2121 12033

Note: * Drougnt Prone lalukas as declared by Government of
India in 1973-74.

Source: Master Plan MI Division,Godhra, 1979.

* An enquiry into tnis revealed that they were all probable sit
Only a preliminary survey has peen carried out. The geologist
opire that tubewells are almost ruled out for district.

[(1H]




Table 5.9
13 - 89
Dugwells in Panchmahdls : 195778
{
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Sr. Name of Irrigation wells Areay
No. the taluka Masonary  Non- Total  Irrigated| in
masonary hectarep

1 2 3 4 5 6

1. Godhra 2500 1986 4486 1908

2. Shehera . 1563 1055 2618 1928

%. bunawada 4794 927 5721 2284

4. Santrampur 3647 4610 8257 966

5. Jhalod 2062 %033 5095 3101

6. Dahod 2209 857 3066 969

7. Limkheda 2163 3672 5835 585

8. Devgadh Baria 2672 1234 3906 1490

9. Kalol 1527 - 1527 1527
10. Halol 525 539 1064 1414
11. Jambughoda 449 421 870 299

District 24111 18334 42445 16471

Source: District Statistical - 1979-80.

Table~5.10
a3 - 3¢

Dugwells in Panchmahals - 1979=80

Sr. Name of the Irriga- Wells with Wells with Potential

No. taluka tion 0il engines electric Command in
wells pumps Hectares
1 2 3 4 5 6

1. Godhra 4250 500 613 3200
2. Shehera 49%4 476 171 3100
3, Lunawada 5910 2340 544 5844
4. Santrampur 7354 440 454 4550
5. dJhalod 3430 820 306 2800
6. Dahod 2212 169 43 1400
7. bimkheda 4350 400 . 61 2650
8. Devgadh Baria 6000 425 161 3625
9. Kalol 1450 410 757 1850
10. Hgl ol 130 615 259 1600
11. Jambughoda 900 156 57 651
Total 42150 6751 3426 31270

Source: District Statistical Abstract: 1975-76, 1576-77, 197]

(=78 .




O0f these three tables, table 5.8 is compiled from Master
Plan MI Division and tables 5.9 and 5.10 have been cowpiled
froﬁ‘ﬁistrict Statistical Abstracts. Some figures are striking.
The latest district Statistical Abstract (1479-80) has publibhed
data as supplied fineily by Agriculturel Directorate. The
earlier Abstract (1975-76 to 1977-78 Jointly published) publlishes

information supplied by the District Agriculture Officex. Th

W

total number of irrigation wells are more or 1less same but the
area is significantly different. It is not clear about how the
District Agriculture Officer could estimate the potential

command of wells. The actual irrigated area as given by tabl

A\
[¢2]

5.8 and 5.9 are likely to be nearer to reality. The more serjous
gquestion 1s ¢ Is it likely that number of wells have gone up|by

about 9000 amd the number of energised wells have gone up by
about 80002 Table 5.8 when compared with Tavles 5.9 and 5.10
gives such results. There must be some data problems. The latger
half of 1970s have witnessed a phenomenal rise in government
expenditure on irrigated agriculture. Almost all the schemes
and programmes like Drought Prone Area Programme, Tribal Area
Sub-Plen, Integrated Rural Development Programme, Block Level
Plans etc. have spent a lot of money on subsidising for wells
and on energising the private wells. But the results are
still asionishing. One should be cautious in drawing any cone¢lu-

sion from these tables derived from varied sources.

The most striking feature however is the capacity of the

wells in the district. They irrigate hardly 0.38 to 0.4 hectare




on an average per unit. This is inclusive of wells with enezr-
gization. The author gathered an impress.on after interacting

with large number of farmers that the yield from wells is
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generally low but va%es from area to area. Broacly the southlern

talukas have an edge over rest of the district. In the drought

prone talukas, the energised wells can operate for only two o

three hours. After that the wells are to be allowed 24 hours| so

that they can recuperate.

The cost of digging wells is also high. One is usuatly

confronted with hard rock after % or 4 feet of crest soil.

The explosives too are not much of help. We should mention here

that the big and medium irrigation schemes have been delayed

due to long drawn procedure of rock cutting on the dam sites

With most of +the easy places alrehdy exploited (Southern talikas),

the district now faces hard rock area for digging wells. High

subsidy rates (50% in case of a tribal former, otherwise a

maximum of 3% %-% of the total cost) have enabled some fast work

in this direction but one will have to wait and watch actusl

irrigated area in future.

5.1 Avallability of Water.

We have seen by now that the government intervention hag

eravled exploitation of every kind of alternative sources of

minor irrigation.One should however, look at the potential which

exists in the area. The idea of local level planning in ordex

reduce the regiomal disparities derives its strength basically

to



from the assumption that the relatively backward areas have
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lot of potential which needs to be exploited. Yme cost of exploi-

tation, it 1s thought, will be little higher. We are so overp-

whelmed with idea of distribution that we tend bto ignore the
basic limitations which may confront the area concerned. Ve
should, +therefore, atvtempv first to get an idea about the av
bility of water in the district and then proceed further +to

explore the possibilities of viable exploitation.

Surface Water :
The entire district (except Jembughoda taluka) is undex

Mahi Basine Yue Mahi River is perennial and passes turough 1

aila~

he

district. All the other rivers and rivulets pay tribute to thii

River. The total of all these streams form the following wat
~-sheds 3

1. Mahi

2. Mahi Panam
3. Mahi Bhadar
4. Mahi Suki
5. Mahi Anas
6. Mahi Meshvi
7. Mani Kun.

The other rivers which from sub-water sheds with the ab
rivers are: Chikhani, Khan, Kalutari, Ujal, Chibota, Machhan
Goma, Kharod, Vishwamitri, Kali, Karad, Kali (II), Hadaf, Kh
laer and Bandhera. It is difficult to give any estimate abou

the available surface water from these rivers. It may be

ove

"
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obtained with enough technical expertise, but currently no
such estimates are available. We shall show;the attempts made
to tape the water from these rivers by constructing dams.
Table~5.11
Rivers, Flows and Dams in Panchmahals
Sr. Name of River/ Meets River Ultimately Dam if  Potertial
No. Rivulet Neame Meets-Name constru- commgnd
cted in Hee~
neme tare
1 2 ] 4 5 6|
I. Rivulets
1. Bandhara - Mahi - -
2. Chibota Khatlear Mahi - -
3. Chikhani Kun Mahi - -
4. Goma¥ - - Gomsa, NK
5. Hadaf Panam Mani Hagdaf 4656
6. Kabutari Hadaf Mahi Kabutari 1559
7. Kali-1 Anas Mahi -
8. Kali-2 Anas Mahi Kali dam
’ Tadbel Tark
9., Karagx - - Karad 4480
10. Khan Anas Mahi Pata-
daungri 4225
11+ Kharod Khan Ma ki - -
12. Khatlear - Maha - -
13. Machham** - Mahi MachhanNals 4076
14. Ujal Panan Mahi -
15. Vishwamitri* - - - -
IT. Rivers .
1. Anas Mahi Arabean Sea =
2. Bhadar Mah i i Bhadar 5705
3’ Kun t Hi —
4. Mahi - n Kadana 16,270
5. Meshri Mahi v
6. Panam " n Param 45,490
7’ S'llkl H 1 -
These rivulets enter Baroda District. *¥* Meets Mahi in Rajasthan.
Source: Compiled from : (1) Gazetteer of India,Gujarat State,
Panchmahals distriet,1970 (2) Master Plan MI Divn.,Godhra,1979.




Panchmahals district is on the whole an upstream area

for the districts Kaira, Sabarkantha, and Baroda. The Arvaalli

W

line of rock formation is exten&{hpto Panchmahals. It can bd

observed from tabite 5.11 that there have been efforts to hay-

ness the surface water sources. Kadana Multipurpose project|is

a major dam but fanchmahals get water only through the Righi

Bank Canal. The Left Bark Canal goes to irrigates tens of

thousand hectares in Kaira district. Anas river has now a 1ift

irrigation scheme and Meshrl river 1s tapped for drinking

water for Godhra town which is the district headquarter.

~

Over and above the dams mentioned there are other mediym
irrigation schemes which are wunder survey amnd com tructiond
are : Umaria, Idalwada, Vankleshwar and Dev with potential

command of 2378, 1360 and 2400 hectares respectively. The Dev

dam will benefit Baroda district. By major and nmedium dams tfhe

district has a potential of 92599 hectares. The latest figuye
avallaple for Land utilization suggests that the area under
cultivation in 1977~-78 was {7,%031 hectares. Once all these

irrigation projects commission, the area covered by these

They

projects will be around 19.5 per cent of the nel-cropped arga.

Lthe other surface sources are tanks. We have already seen

that the Class I tanks in 2ll will add another 34086 hectards.

A1l +the other minor sources harnessing surface water will add

another 18996 hectars of irrigation potential. Vith the pregent

master plan the dastrict will be avie to have Kgovernment cllarm)

1,41,049 nectares of area under irrigation. The share of miror
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sources turns out to be 38 per cent. This is without adding
the lift irrigation through dugwells. The surface sources
alone as per the government estimates have ﬁotential to irri-

gate 30% of the net cropped area.

We have already examined at length the overestimates iy
tank i, rigation potential. One has to take these figures with

caution. We shall discuss this again in viability issue.

The Ground Water Sources and Potential.

The Gujarat water Resource Development Corporstion

(%73

has recently conducted surveys and has published the reports.
Table5 .12 gives a very comprehensive picture of the ground-

water situation in the district. With the help of this tablq

£

we shall be in a position to say something aboubt the water

availability.

Item 28 of the table suows that the district is presenily
utilizing 25 per cent of the total groundwater potential that
is available every year. Touis indicates at the potential that
exists for exploitation. Every year there is & gross recharge
of 1047.81 MCHM (Million Cubic Meter) of which 733.47 MCM is
recoverable recharge. The district is placed in a comfortable

position.




Tabl e~5.12

Hydrological Data of Panchmahels Districts 1978-79

Name of Talnka

ww Ttems SHehe! “BErie Lim- Dohad —Jhelod Santra Luna= " HalG. K&I6l GoOnTH JambE ToTal Total
ra kaeda mpur wada gaoda 718-=79 81-82
1. Total Geographical Area in Sg.kms. 27%.8 é@hwq 106%.6 874.7 T798.2 1360.3 954.7 519.3 348.0 1019.2 146.03 8549.54 6849.53
2, #11%evial Aceahn So.kms. - - - ~ - - - 103.86 24.0 - - 127.86 127.86
5. Hard Rock Area 1n |3.kmn. 5798 1144/ 10656 v « 2872 150023 G407 415.44 374.0 AT 2 146.03 8721.67 3721, 67
4. 8aline area 1n sg.k7s. - - - - - - - - - - - - -~
5. Net suitable area an sq.kms. 579.8 ggﬁvﬂ 106%3.6  274,.7 798.2 1360.3 845.7> 519.3 398.0 1019.2 146.03 8849.5% 8849.53
6. Total area under s rrface 1rril.in 8¢ .kms. 8.86 9.94  1.57 55.%2 17.66 €1.81 19.44 2.53 64.98 5.84 1.36 245.83 245.83
7. Average Rainfall, 'n uu/year 565.2 1102.13 965.2 1163.52'99.86 1074.42 955.2 1062.72 1097.5 1097.% 130%.26 - -
£. Recha. ge due %0 223 fz' 1 mem/year 55.95 126,16 102.66 101.70 8%.u0 145.15 91.28 63.76 45.61 111.8% 19.03 Y47.25 Q47,25
9. Mecharge dve t0 seepage fiom cargl mem/yr. - - - - - - 0V. 26 - 01.32 - - G2.62* (2.42
10. Hecharge due *o retéia seepage from ! ;
irrigation field wn mem/year 2.20 2.03 0.44 20.88 4,82 23.73 5.%1 0.69 26.52 1.%4 J.%7 88,37 88.37
11, Hecharge due o hmam% seepage fron
paddy field in mom/vear - ~ - - - - - - - - - - -
12. Recharge due to ten . in mem/yeer 00.84 00 6p 00.44 1,03 0.91 1.2% 174 Q.74 0.6% 1424 0.11 4.57 9.57
13. Gross Recuarge 1u m¢.a/yzar 59.00 128.85 103.54 "23.67 88.73 1/1.11 98.59 65.19 74.1& 11441 19.51 1047.81 1047.81
14. Recoverabie sechaige in wmew/vear 41.3 90.19 72.48 86.45% 62.1% 119.77 69.01 45.63 51,22 80.09 1%.66 T33.47 73347
15, Total lo.of Dugwelrls. 3250 5192 4129 2356 5135 58%1 3362 1079 6279 4921 1011 434 65 44572
16. Total Wo.of wells with pumpsets 556 437 147 185 297 690 2862 843 1257 946 302 8406 8616
17. Yotal Ho.of Pvi. Tubewells - - - - - — - - - - - - -
18+ Total lio.of Yovt.Tubewells - ~ - - - - 1 - - - 1 1
19. Totallio.of GURDC Tubewells - - - - - - - - - - - - -
20. bDraft due to bugwells in mem/yeaxr 12.03 18.91 15.28 8.72 Y.00 25.27 12.44 3.99 23.23 15.21 3.74  160.8y 164,92
21. Draft due to pumpsets in mem/year 6.60 5.24 1.76 2.22 3.56 8,28 31.94 10.98 15.71 11.35 4.70 102,34 AQA.Q
22. Draft due to Pvt. Tubewells in mem/year - - - - - - - - - - - - -
23. Draft due to “ovt.Tubewells ir mem/year - ~ - - - - - 00.10 - - - 00,10 00.10
24. Draft due to GWRDC "uvewells in mem/year - - - - - - - - - - - - -
25. Totel Draft in menm/year 18.63 24.15 17.04 1U.G4 22.56 35.95 44.38 15,07 38.74 29.56 8.44 26%.3% 267,92
26. Wel Draft in mem/year 13,04 16.90 11.93  7.66 15.7y 23.48 31.07 10.54 27.25 20.69y 5.90 184.33 188.94
27. Potential #Availabie in MCM/year 11.94 73%.29 60.55 78.20 46.32 90.29 37.94 35.09 24.67 24.36 776 549.14 544.53
“e. MWMmMMMM&WWMMW Mwowmﬁmm flepresented by 52.62 18.94 16.46 He3d 25.42 19,60 45.02 23.10 52.48 25.687 43.19 25.13 25.76

Source. Gujarat Weter Resoupesy Departmert—of COR (Pormtron) Orfive of tne Geologis?, droundwater

Devel T A

Sub~Davision lo.12,%odhra.
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A Crude estimate of total water availability :

We shall now proceed to get 2 crude estimate of the total
water availability every year in the district. The ground
water availavle for use is 733.47 MCM or 2591.77 Mc.ft. (2.83
MCM=10 HMcft) as suggested in item 14 of Table 5.11. If we add
the storage capacity of mjor, medium and minor sources it
works out to be around 24,300 Mcft. There will be in all a
total of 26,892 Mcft.of water availaule every year after all

the proposed works are completed.

The groundwatver potential is relatively low compared with
surface water storage which is planned tc be creaived. The total
available annual groundwater is around 10% of the total water
guantity which will be harnessed. Th%lift irr gation with dug-
wells may be more economical but will have ultimately limited
suppPlys If no surface water storage is created the groundwater
with optimum exploitation will be able to irrigate 44,064
hectares (assuming that 7 Meft will irrigate 17 acres — based
on actual area irrigated in 1977-78 Table 5.9 and item 20~21
of TabLe 5.12). Tuis will imply that the total avairable annual
ground water can irrigated at any poinmt of time 10 per cent of
tue net cropped area (1977-78 level ). A liberal and optimistic
estimate is that by utilizing 1U0 per cent ground water poten-
tial and the surface potenti1al the district may be able to
-bring avcout 35 to 40 of net cropped area under irrigation. If

it is really so then there will be a revolution in district's
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agriculture. The currenl irrigation statistics suggests that
the total area irrigated is around 6% of the net-cropped area.
The question is will it be feasible anu if it 1s, will it be

viable? We shall examine these gquestions now.

5.32 Physical Constraints 3

In the earlier section we have presented a crude estimate
of total water that can be harnessed frouw surface am ground-
water sources. Not all the quantity which has heen estimated

can be effectively used for irrigation purposes.

Let us veexamine the groundwater potential firgt. Table
5.12 suggests that estimated fractional recharge representd
by the existing draft to the total recoverable recharge is 25
in percentage terms. This indicates that another 75% can be
utilized if the sources are tapped. The distriet already has
as per table 5.12 44,572 wells. Of these 8616 are energised.
The annual draft in 15,78-79 was 164.92 and 104.90 MCM respect-
ively. The draft from euergised wells being obviously superior.
The average draft of energised well works out to be 0.043 Mcf%t.
per amum. Lhe average draft of non-energised well works out
be 0.016 Mcft per annum. How much further progress is likely

in this direction?

Sinking tubewells is ruled out mostly for the district.
There will not pe any major break through in tubewell irrigation

in district. Dugwells with motive power are the only effective
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alternative left. Of the total area of 8849.53% sq.kms., 127.86
sq.kms. are categorised as ailuvial . The digging of well 1is
relatively easy, over here. The rest of the area 1s categorised
as hard rock area (item 3, table 5.13). It is beyond our
competency - to comment on where and at what depth water can ve
struck. We therefore, remain content by stating that propesition
of dugwells in general is costly and frustrating. Digging and
negotilating rocks just below 5 feet of the suill crest compels
the cultivator to broaden the diameter of the well. It has

been and it will be a chance phenomena %0 have negotiable sub-
-501l and water on the same site. One can say that all tne

potential can not be tapped because of this.

EBnergised the non-energised wells may be considered aﬁ
alternative, but tue present experience suggests that barring
o few areas (Kalol, Ralol, Godhra, Lunawada, with Alluvial
patches) the energised wells are generally operated only for
2 to 3 hours in every 24 hows. The water yield is not ermugh
at tue source for tue ergine to run contimiously. This is
defimtely a constraint. The engines and pumps are nelther
divisible nor portable once they are imstalled. In such a
gituation a 5 HP pump or engine may also remain underutilized.
It is for this reason perhaps, the cultivators have not been
very enthusiastic apout availing the subsidy amd loan facili-

ties. The lack of regsponse is more pronounced in case of small
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*
and marginal farmers.

It 1s one thing to observe that there 1s ap unutilized
potential ana‘entlrely another thing fo suggest how it can be
utilized. The feasibility of digging wells furtaer in a big
way needs a proper examination by competent authorities.
Common sense logic tells us that if dugwells were so easily
possivle the cultivators would have given it a trial.the
significant non-utilization goes also to indicate feasibility

problems.

Surface Sources

We do not wish to comment on large and medium irrigation
project since we are not currently connected with the viability
issue oémajor works. The minor source @lone if exploited (as
per the'Master Plan), are likely to create a caracity of about
53000 Mcft every year. FPresently, awout 20,000 Meft of storage
is obtainable in completed works. This figure is, however, given
by the Master Plan and is an overestimate. We have already gone
in detall to examine the reasons. We shall however, make two

or three important points indicating at the constraints.

(1) The groundwater division research survey suggests that
recharge due to tanks is not very impressive. Ythe recharge due

to tauks 1n years 1978-~79 and 1901-82 has beeu 9.57 MCM or

*When the author had discussed with farmers in Abh%d village of
Dahod and Zingni of bDevgadh Baria, the small cultivators with
wells had expressed fear that they would be indebted if they
went for energization. 'hey were found irrigating less than 1/2
acre 1n most cases near the wells.
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34 Meft (item 12, table 5.12). This incluces all the type of
tanks - first class, second class, percolation tanks, and
village tanks. Even 1f we assume thut this figure represents
recharge from percolation tanks, 1t is om very low side. The
Master Plan suggests that the storage capacity of completed
percolation tarks is around 570 Mcit every year. One must be
less opbimistic now about the percolation tanks capacity to

recharge.

(2) It is strange but true that dependability decreases
with the decrase in annual average rainfall in the area. The
Public Work Department itself has suggested that the dependa-
bility taken for different average annual rainfalis must be
the following :

- Table 5.13

Dependaoility Commensurate with Rainfall

bt wnaE

%g: Average Annual Rainfall gz;:sg:gffity
1. Lbess than 380 mm (151 40%
2. 380mm to 760 mm (15" to 30") 5 0
3.  760mm to 1520 mm (30" to 60") 65%

Sources Manual on Yercolation Tanks, PWD, Sachivalaya,
Gendhinagar, Gujarat State,1976.

For calculating the st%gﬁge in reservoir actual rainfall
in catchment is important. besser the rainfall lower is the
dependability. There is an added dimension to this. If we refer

pack to discussion on the cdimate and rainfall cf the district
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we find that low rainfall is associated with higher variation.
Not only that the precipation is less the distribution is also
more uneven. We have seen that in most of the tenk cases é
liveral attitude has been taken with regard to dependability.
75% dependability is, therefore, an overestimute. In arid and
sem1-arid regiouns therefore, dependability will be less and

commensurate with actual average annual rainfall.

Thus, the constraints)which are significant, reduce the
scope of surface irrigation from minor sources significantly.

Wherever they are feas.ble the viablility should also be examined.

5.4y Issues in Viability.

We have said that the Class 1 irrigationm tanks in
general are not a viable propositlo%from the socilety's point
of view. We have also seen that second class irrmgation is
far inferior an alternative. It does not need ay amplification.
similarly, the fate of porcolation tanks is almest sealed.
Society should not possiblg justify an investment of #.86.88
lakhs leading to an annual recharge of %4 Mcft of water. This
would imply that society incurres a cost of ®.37,128 per hectare
(assuming that 34 Mceft irrigates 234 hectares anmally-assumed
duty of 7 hectares wuich is average werl duty). Thne irrigation
in 234 hectares will be possible only when wells are either
dug or energised or buth in the downstream. Bven if they are

already exi1sting, the cost will be purely an additional one.
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Check dams too entail a cost on tue part of farmers. &n
average cost of B.10,000 per hectare will be an additional
cost to the society. These are serious enough issues that have

1wt been examined.

(Jt‘he ornly alternative apparently is the 1ift irrigation
through dugwells. dssumlng that with physical constraints dug-
wells and energising dugwells are feasible, let us look into
the economics of it. In 1978-79 there were 43,465 wells anxd
had an amual draft of 160.89 MOM (throughn non-energised)
and 102.34 MCM (through energised wells/) (Refer Tabie 5.12),
of water. The actual irrigation throughﬁwelis in 1977-=78 is
reported to be 16,471 hectares. If we assume the same figure
fof 1978=-79, 1 Mcft of water drawn through wells could
irrigate 43 acres of lend. This figure is very alarming, No
doubt this shows that there is very economic use of water.

If we compare the actual duty of tanxs lclass 1) in talle 5.9

it is 8. 1 Mcft of water drawn from well could irrigate %5
acres more than 1 Meft of water flown through ta:k canals. The
Second revelation is that well owning farmers must be spreading
the water too thingy. This is the classic case of extensive
versus intensive irrigation. If the farmers in Panchmahals in
general prefer spreading the water thinly there must be some
reasons. Assuming rationality on the part of farmers one can
argue that yield forgone due to less in intensity of irrigation

must be compensated for by increase in total oubput on all plots.
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There is also a further implication whicu is serious.
The average area irrigated by a well works out to be 0.93
acres. This is very low. Assuming that erergised wells irrigated
significantly more on an average, the non-energised wells
must be having an average command which must be very low. If
this is accepted then the selecting this alternative as minor
source of irrigation may be costly. The average cost of digging
a well in a hard rock area should be higher than the digging a
well in alluvial soil. Waith such a limited command a huge invest-
ment will pe warranted. Even from the farmer's view point +the
nvestment other than government subsidy%ay prove to be un-
economic. He cannot cover even 1/2 acre or so intensively. If
he provides a watering or two, the yield diftferential may be
substantial in a bad year but not so in average rainfall years.
This is a very broad picture and may not be true for all the
areas. The autuor has visited farms in south of district Kalol
taluka, for instance, where wells have both extensive and
intensive irrigation. The avovementioned situation is likely to
prevall in drought prone talukas where a plea for tank irriga-
tion is generally made. In short it appears that scope of deve-
loping mior sources of irrigation in the district in general
is rather bleak. More so if it has to be developed considering
the economic viability even from the social view point. The
urgency for improviné the socio-economic status of the sémi—arid
and arid area population may be acute but it appears that minor
irrigation would hardly offer a break-through. 0ne must there-

fore start exploring other possibilities.



