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The results show that the initial ‘impact of
the increased irrigation supplies from tubewells was lost in
1969-70 when the yields started to decline after reaching a
peak. Since then there has been a continuous downward trend
in crop yields/acre except during the late 1970's when timely
rainfalls, both in kKharif and Rabi.seasons, gave some rise.
The cropping intensity has almost followed the fluctuations in
irrigation supplies although there is a time lag between the
two. The contribution of private tubewells is noticeable in
later years because the cropping intensity increases when there
is a decrease’ in canal and public tubewell supplies.

It has been found that brass is the best of all
strainer materials including Fibreglass. There is a rapid
decline in tubewell discharge in the first one to two years
for all strainer materials. Ah average reduction of 3-4
percent is cbtained after fifteen years of operation.

The Project has been an economic failure because of
the high operation and maintenance cost of public tubewells,
This can be attributed to frequent changes in the management
of the Project. The framers prefer the integrated
" Project Approach".

i INTRODUCTION

The Salinity Control and Reclamation Project No.1
(SCARP-1) was developed to preserve/restore/improve and
develop the land and agricultural water resources for national
welfare through:

1) Tubewells to lower water table and to provide

more water for extensive and/or intensive’
agriculture;
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2) Reducing Salinity Hazard by leaching, adding
amendments, increase cropping intensity, but
avoiding land deterioraticn by hazardous tubewell
waters,

3) ' Helping the farmer Ly

a) extension of recent technical information
to them;

b} removing their financial hurdles through
loans, subsidies etc; and

c) ensuring correct return for agricultural
produce sent to markets,

The targets set to achieve the above obijectives were

as follows:
1) To increase cropping intensity to 150 percent.

2) To increase crop yields/acre three times the
cne that existed during the pre-project period.
Yields/acre for main crops were prescribed in
the feasibility report.

3) To reclaim an affected area of 0.425 million

" acres. ( 0.100 million hectares ).

The Project embodied construction of some 2200
tubewells (actual varied from 2068 to 2073) and appurtenant
power facilities in the Punjab. It represented culmination
of many years of study and investigation of means to alleviate
problems associated with waterlogging and salinity., The
investigation of the Project was first undertaken by the
Irrigation Department and then by the Water and Power Develcpment
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at the bottom of the table (colums 5 and 9). If the canal
supplies are multiplied by 0.7 and added to the tubewell
supplies, the average water allowance for the whole Project
would be 157 acres/cusecs, which is slightly lower than the
designed allowance of 150 acres/cusec.

3. MATCHING WATER DEMAND TO SUPPLY

Table-2 shows analysis of utilization of tubewells
as a source of supplemental irrigation supplies in the Project
The Culturable Command Area (CCA) of the Project is 1.14
million acre. In the review by Tipton and Kamback (T&K) an
initial cropping intensity of B5%, distributed as 35% for
Fharif and 50 percent for Rabi seasons, was taken. The Anmual
Reports of SCARP-1, however, quoted 74 percent with 38 percent
for Kharif and 36 percent for Rabi, The later intensity has
been used in the analysis in Table-2. There is likely to be
small increase for 85% cropping intensity.

The Review Report reported average canal supplies
equivalent to 2.6 ft. at the head of watercourses during the
pre-project period. It was estimated on the basis of work by
Blanney and Criddle that optimum water application in the Pro-
ject should not be less than 4.8 ft. per year. The seasonal
distribution of irrigation supplies on the basis of the
cropping pattern that could best fit into the available
supplies was worked out in the Review Report for an intensity
of 85%, The same distribution has been used in Table-2 to
determine water requirements in million acre feet (maf) and
in cusecs for various cropping intensities. The seasonal dis-
tribution of water supplies remain constant. At the most
these could increase to the designed supplies which would be
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the actual supplies given in Table-2 divided by 0.7 the canal
capacity factor, considered in the Project Report to determine
tubewell water requirements,

It is apparent from Table-2 that in the pre-project
period the seasonal shortage of irrigation water was 0.55
million acre feet (.63 maf for intensity of 85%) and 0.25 maf
during the Rabi season (.29 maf for 85% intensity) Maximum .
utilization is 4500 cusecs cut of the absolute maximum avail-
able supplies of 8631 cusecs (sum of the values given at the
bottom of colums (5) and (6) of Table-1). Theref-.;;rre, the
utilization factor is 48 percent.

Tal;le—z also shows seasonal distribution of irrigation
supplies for an intensity of 150 percent which is the target
intensity for the Project. The Kharif Rabi ratio has been
assumed to be 60:90, On this basis maximum utilization is
7200 cusecs out of 8631 thus giving a utilization factor of
B3.5%. Tubewell utilization factor is 89.5 percent, which
is difficult, if not impossible to achieve.

Total irrigation water requirements per year have
been worked out 3.86 million acre feet for Kharif/Rabi ratio
of 60:90 percent. It mist be noted that maximm authorised
canal discharge rate is 2600 (Table-2) cusecs. If water is
available at this rate throughout the year maximum canal
supplies would be 1.87 million acre feet. This would leave
2.0 million acre feet for supply from tubewells.

- On the basis of the available data for the years
1959-60 to 1974-75, the Kharif/Rabi ratio for an intensity of
150 percent has been estimated to be 70.80 percent. Seasonal
requirements for this ratio have alsc been computed in Table-2,
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the five main crops are also given in Table-3 for the post-
project period. These estimated percentages are based on the
recent (1981) cropping pattern in the Project. The cropping
intensity is thus derived as 150 percent with 70:80 percent

as Kharif/Rabi ratio. This average cropping intensity has

not been achieved so far. The data collected during the survey
of the Project in 1981 has indicated an average cropping
intensity of 138 percent. It goes to 156% for farmers having
their private tubewells and tractors. The details of the survey
are given in the comprehensive report given in the reference.

The progressive increase in the cropping intensity to
the target value of 150 percent was not determined at the
planning stage of the Froject. Later, however, reviews and
evaluation studies of the project presented various values
of the cropping intensity. The studies have shown doubts
on the achievement of the target values, Ultimate cropping
intensities were presented which differed not only from one
study to another, but was also proposed to be achieved in
different lengths of time,

- Fig-5 compares planned with the canal cropping inten-
 sity of the Project. The figure shows that the planned
intensity was achieved upto the year 1965. This was the time
when high yielding varieties of wheat and other crops were
introduced which gave impetus to cultivating a large part of
the culturable command area due to availability of additional
water from tubewells. The actual irrigation supplies have also
been plotted in the same figure (Fig.5). There is an interest-
ing correlation between the actual cropping intensity and the
actual irrigation supplies. This is evident from almost
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similar trend of the two curves, The rise in the irrigation
supplies in one year is followed by a rise im the cropping
intensity in the succeeding year. Same is the case with the
fall in irrigation supplies and its consequent effect on
cropping intensity continues to increase in spite of reduction
in irrigation from canals and public tubewells ugpto 1975,
This should be possible because of the development of private
tubewells. Higher cropping intensity is likely to occur in
areas where farmers have their private tubwells tn meet
,shortage from canals and public tubewells. This has been
‘confirmed from the field data collected during the survey of
the Project. '

Se WATER. TABLE BEHAVIOUR

One of the main objectives of the Project was to
reclaim the area affected by waterlogging and salinity. Since
no rational approach was made to relate productivity of the
area with salinity status and the changes brought about in
‘this relation as a result of drainage and supplemental
irrgation by tubewells, an area was considered to have been
reclaimed if the water table was lowered to 10-15 ft. below
the ground surface. Fig—6 shows the effect of tubewell pumpage
on average water table depth below the ground surface.

It may be apparent from the figure that the rate of
decline of water table depth decreases when the pumpage is
reduced. It is also interesting to note that the water table,
in some years (1976-79), rises when pumpage increases. This
indicates higher rates of recharge than the rate of pumpage.

mmfredmgeisafwmﬂmafﬂmmtertable
position below ground surface. It should normally increase
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with increase in water table depth below the ground surface.

The Investigation Report and the Review by Tipton and Kalmback
failed to establish this relationship because of non-availability
of adequate data. However, now that twenty years of operaticmai
data of the Project is available, the same has been plotted in |
Fig.7. The recharge rate has been computed from the obserwved
average changes in water depth and storage co—efficient of

0.30. Total recharge (inflow) is equal to pumpage (outflow)
minus/plus change in storage depending on whether water table

is falling or rising.

Fig.7 shows that the rate of recharge increase,
non-linearly with the decline in water table below the ‘ground
surface, reaches a stable position at recharge of about 1.50
million acre feet year. Therefore, the recharge rate/year
increases with the rise in water table., The zone above the
1.50 million acre feet line is for the rising water table
and below it is the falling water table. The average water
table during the twenty years of the operation of the Project
is 13.80 ft. below the ground surface at an average pumping
rate of 1.80 million acre feet/year. MNow for 1.50 million
acre feet,the average water table from Fig.7 is 16 ft, Water
table decline is therefore 2,20 ft. The corresponding
twithdrawal from storage would be 0.80 million acre feet on
gross area. Therefore, the net recharge is 0,70 million acre
feet/year. From Fig.7 the corresponding water table is 13.5 i
The curve in Fig.7 is, therefore, a true reflection of the
fquifer behaviour in the Project. The average water table
during 1970-74 is 16,5 ft. and that in 1974-77 it is 14.8 ft.
The average putpage during 1970-74 is 1.6 maf. The change in
storage for a rise from 16.5 ft, to 14.8 ft. is 0.66 maf. giving

14
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net recharge of 2.25 maf., The curve in Fig.7 gives a water
table of 14,5 ft. in the rising water table zone,

The cbserved decline of water table is compared with
the theoretical curves in Fig.8. These curves have been
prepared by Jacob for Tipton and Kambach in the Review Report.
The cbserved values lie on the curve for draft of 0.25 ft/year
over the gross area, This is the vertical depth of water to
be drawn from groundwater storage. To get this draft the rate
of pumpage/year should be 1.85 i.e. (1.50 +.25x1.22) million
acre feet, With this average pumpage rate the water table
will decline to 22,2 ft, below the ground surface by the year
2000, The water table will be shallower if pumpage is lower
than the rate of recharge given above. There are already signs
of rising water table as shown in Fig.B8 from 1975-80,

. While the conclusions drawn above are as accurate as
they could possible be made, the limitatins of consistency
of data cannot be overlooked. In any dry year or deficit
irrigation the recharge from surface irrigation is diminished
causing more decline of water table for the same rate of
punping., On the otherhand, in a wet season or when there is
surplus irrigation over demand, the rate of recharge will
increase. Consequently the rate of fall of water table will
be smaller. The water table data analysed above is a response
of all such varied conditions. The curves, however, show only
trends which have been used to draw some quantitative

conclusions,
Jaccob, while reviewing the Investigation Report for
Tipton and Kamback, concluded that if water is pumped from

groundwater storage at a rate corresponding to 0.75 feet depth
of water per year, the groundwater table would descend by the
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year 2000 to a level approaching that which existed prior to
irrigation in the Project. This would require pumping at the
rate of 2.25 million acre feet/year assuming that the rate of
recharge would be 1.5 million acre feet/year. The experience
shows that this pumping capacity was attained only in the first
two years after the installation of tubewells in early 1960's.
Thereafter the pumping rate gradually reduced, partly due to
encrustation and corrosion problem and partly due to failure of
tubewell components and mismanagement. Practically, it would
be difficult to revert to 1960's pumpage rate unless most of
the tubewells are rebored and remedial measures are taken to
reduce the effect of corrosion and encrustation. The target
tubewell discharge reported by the Central Monitoring Orga-
nization (CMO) of the Water & Power Development Authority
(WAPDA) is 3.65 million acre ft/year which has never been
achieved so far in the Project. The probability of cbtaining
this rate is 16 percent on the basis of the last eighteen years

of record.

6. PERFORMANCE OF TUBEWELL STRAINERS

Performance of strainer material has enormous effect
on the performance of tubewells. The Consultants first
proposed mild steel strainers for most of the tubewells in the
Project. However, poor performance of these strainers became
apparent soon after the operation of the tubewells. It was
therefore, decided to try brass, PV, galvanised pipe, coir
rope and finally fibre glass epoxybound strainers. The last
material was used in all SCARPS following SCARP-1. In SCARP-1
it was used in some new wells, Fig.9 shows performance of mild
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