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In Punjab Irrigation System, the outlet discharge is generally
influenced by the water levels in distributary and the water course.
The heads of the distributary are generally manually control led under
the supervision of the irrigation engineer and the effort is to maintain
a constant supply level in the offtakes fed through manually controlled
regulator gates. The discharge of the offtake is calculated by using a
discharge table or a curve. Considering the average regulating
condition of Punjab Canals, the reported discharges of channels are
generally incorrect and doubtful because of the errors in discharge
measurements and changing bed levels due to silt movement.

The irrigation engineers are divided mainly in two schools of thought
in regard to application of modules. One prefers the positive module
for maintaining a constant discharge to the irrigators whereas the
other favours the use of proportional semi-modules as the remedy for
unsteady flow in the distributary. Experience has, however, shown that
one system of moduling cannot be assumed to have a universal
application. There are three classes of devices available for moduling of
outlets, namely modules, orifice-semi module and flume semi-modules.
The semi modules can be used for proportional distribution of
irrigation water. Mr. Crump introduced the idea of flexibility.
Mathematical treatment shows that an orifice semi module with a
setting of 0.3 and flume semi-module with a setting of 0.9 would have a
flexibility of 1.0 which means that the outlets with these settings
would serve as proportional modules. Flume semi-module 1s
proportional over a wide range of fluctuation in discharge whereas
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orifice semi module is proportional only for a limited range, Flume
semi-module because of its sensitiveness to rise in water level in the
channel due to bed silt or temporary obsturction is not at all a module.
the orifice semi module set for low flexibility works somewhat like a
module and it is nearly consistent in its performanace.

In a canal system, excess supply may enter the head of a distributary
resulting in rise of water levels at tail. Mr. Crump derived a formula to
determine the excess supply at the tail based on flexiblity of outlets. It
1s easy to realise that if all the offtakes were proportional modules, the
percentage increase at head and the tail would be the same,
Considering the efficiency of our canal system, regulation practice and
cost of construction of modules, the combination of positive-modules
and semi-modules works effectively for automatic control of supplies in
the distribution system. Policy of providing suitable outlets must
include the following points;

1. Determine the flexibility that will suffice if applied to the bulk
of outlets,

2. Decide if special conditions make pusitive module essential for
any of the outlets.

3. Provide proportional tail-clusters and, if required, flexible

outlets in the tail reaches to act as safety valves for fluctuations

finally ending up in the tail portion. '
This policy was adopted on the Lower Chenab Canal of Jhang Division
and it showed that orifice semi-modules traditionally set at Led level
for effective silt distribution would require no more safety valve than
proportional tail clusters. A good deal of outlets on which tempering
was most profitable were replaced by tamper-proof outlets to achieve a
fair degree of automatic control for rigid behaviour of outlets. The
efficacy of that degree of flexibility could not be Judged in other
divisions, because the outlets were tempered with by the ‘irrigators.
The experience of moduling in Deccan brought out a successful use of
positive module at head due to enormous fluctuation of supply level
because of weed growth. This requires a considerable provision of
flexibility in tail reaches and. therefore, exact control of head supplies.
In case of a inundation canal, flume semi moduleé as proporational
distributor would satisfy the regulation demands.

On some Punjab Canals. traditional system of rotations and two

different rates of design water allowances and discharges for summer
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and winter require rateable semi-module with low flexibility. In Deccan
where each individual watering is fixed, rateable positive modules
appear to be the only choice. A positive-module has to be rateable,
othérwise a great number of sizes have to be built. For proporational as
well as rateable semi-modules there is a need for changing the setting
without discentaling the whole outlet. Various types of modules have
been developed and applied in the irrigation system. Mr. R.G. Kennedy
devised Gate Module with an adjustable orifice to give any desired
discharge within a fairly wide range. These modules were replaced by
other modules due to complicated operation for their satisfactory
working. Wilkins module and Reflux module were manufactured but
could not be put to use for practical reasons. Gibb Module consists of a
semi circular open flume with a set of vanes. The tial of Gib module on
the Shahkote distributary was not satisfactory due to setting of the
outlet close to bed level and provision of small modular range. The
working of Kent “O” type module unlike the Gibb module is
independent of the level at which it is set and is quite accurate. This
‘module has been applied in water works, but its high cost would not
justify its use in irrigation works. Venturi Module Sluice works
through gearing by a small reversible turbine. It requires mechanical
knowledge for its operation as compared to operation of gate and its
crab. This type of module would be useful for eliminating manual
control. '

The simplest orifice semi module is a planin pipe or outlet with a free
fall, but it has limited field application, The Kennedy Gauge outlet is
the semi-module which has been recently abandoned after haivng been
extensi\;ely used in practice. This type of outlet failed due to incorrect
setting. frequent tampering by irrigators and imperfect hydraulic
design. Discharge of the standing wave semi-module is independent of
the water level in the water course due to formation of hydraulic jump.
Mr. E. S, Crump developed a rateable standing wave outlet for
proportional distribution on Upper Bari Doab Canal, but it requires
further trial on other canals to prove its usefulness.

Board crested weir or standing wave {lume also named as “Harvey
Outlet” and “Khanewal Flume” essentially consists of a rectangular
throat section to contrel and measure the discharge, a bell mouth to
cause flow to fill the throat without contraction or eddies and an

expanding section in which velocity head is recovered so as to make the
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minimum modular head as small as possible. The theoretical discharge
is given by the formula D = 3.09 W (d + ha}'* where D is the discharge
in cusecs and w, d, ha the throat width, the depression and velocity
head. Further investigations are required to establish validity of this
formula for the geometric profile of flume which includes surface slope
length of expansion flume and the flume curves. Standing wave flume
having raeteable discharge with desirable accuracy are being
manufactured in masonary.

It is essential to maintain records of the rate of flow to regulate the
supplies in a canal system. Several types of water works meters such as
positive piston type, semi positive type, and inferential type are not
suitable for rating purpose because they measure volume only. Current
or velocity meters which include Grant-Mitchell and Dethbridge meter
have been succesfully used in California and Australia. Rate of flow
meters are suitable for Irrigation Works. Any guage outlet, semi-
module or broad. crested weir can be used as measuring devices for the
known water levels and the coefficients. For a wide range of flow,
venturi meter gives a fairly accurate measurement of discharge.

The process of selecting an appropriate module for-an outlet depends
upon the availability of minimum working head and the upstream
head. The chosen outlets are set to correct rating with the correct
guage reading at the average level of design discharge between silted
and scoured bed conditions. The irrigators complaints regarding outlet
discharges are disposed off by checking the water level marks upstream
and downstream of the module and to see that the accessories are
functioning in accordance with design parameters. In actual operation
the modules are tampered with, but it has been observed that Gibb
Module, free fall pipe and standing wave are not easy to temper.
However irrigators resort to smashing of these modules or tunneling
through the masonary part. Vigilance on the part of a canal engineer
can prevent loss of precious irrigation water.

The moduling of outlets by vrious types of modules have been

practiced in Punjab. The proportional distribution with the use of

semi-modules has certain disadvantages considering the convenience of

canal engineer than the needs of the irrigator. Positive moduling is the

ideal from irrigator’s point of view, but it has some disadvantages

under practical conditions, Semi-modules used with low flexibility
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could satisfy the need of the irrigators. Moduling of outlets can be
extended to the moduling of heads of minors by constructing meter
flumes. The experience at Dhaular distributary system at Darshan
head, Budduana head and Lakhbadar head shows that excess supplies
can be distributed to the offtakes in a controlled manner to keep the
variation factor within permissible limits. It is, however, essential to
have meters at the head of a channel and at suitable intervals down the
channel to achieve operational control of the system.
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