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Introduction

While irrigation and drainage are
subsystem components of the same
water management system, there has
been a tendency for each to be designed
separately and to be implemented by
different agencies at different times. In
fact, drainage is often considered the
“poor relation” of irrigation.
Considerable efforts are made to
analyze and design irrigation systems
and management schemes, while design
of the related drainage system is often
left to a “later” date. Reasons for
omitting drainage systems from the
initial stages of irrigation system design
include difficulties in predicting when
drainage wili become a problem, the
absence of cost-effective and
readily-available disposal options, and a
tendency to underestimate drainage
requirements to ensure favorable
economic rates of return to the overall
project. However, in many locations,
the sustainability of the irrigation
system is dependent on solutions being
identified to existing or anticipated
drainage problems that result from
irrigation activities.

In humid temperate climates, the
volume of drain water is usually not an
issue as there are often extensive natural
drainage systems to facilitate disposal;
but, the presence in drainwater of
fertilizers and other agrochemicals
leached from the soil profile can cause
water quality problems. In semi-arid
and arid climates, drain water quality is
further reduced by the leaching of
evaporative salts or resident soil trace
elements. In addition, the disposal of
large volumes of drain water can be
problematic due to limitations in the
assimilative capacity of natural river
and aquifer systems.

Drainage problems seriously affect the
sustainability of irrigated agriculture in

the San Joaquin and Imperial Valleys of
California, as well as large projects in
northern India and the Pakistani
floodplain. In the San Joaquin Valley,
the presence of selenium and other trace
elements in drainwater has severely
reduced disposal options. Further south,
in the Imperial Valley, the option of
disposing of drainwater to the natural
drainage sink of the Salton Sea is
becoming more restricted due to
deteriorating Sea water quality and
encroachment of the Sea onto adjacent
farm land, or onto lands used for
domestic, recreational or industrial
purposes. In Pakistan, where extensive
irrigation projects have been operating
since the early 1900’s, considerable
resources have been allocated to solve
drainage problems, and yet in many
areas, crop production is still severely
affected by waterlogging and
salinization. In India, where several
large irrigation projects have been
constructed more recently, waterlogging
and salinization are rapidly emerging
problems despite exceptional irrigation
water quality.

Long-term sustainability of irrigated
agriculture projects requires that an
integrated approach be taken towards
design of the irrigation/drainage
systems and related water management
schemes. The performance of drainage
systems should be evaluated in the
particular hydrologic setting of the
project early on at the farm and regional
scales. Additional tools need to be
developed to improve the understanding
of drainage systems. In this note, some
of the factors requiring further analysis
towards developing these tools are
discussed.

Irrigation and Drainage Systems
The irrigation/drainage system is the
water conveyance infrastructure
designed to supply sufficient water to
meet crop water demand while also
removing excess water, salinity and
other contaminants from the area, such
that crop production or the soil
environment is not adversely impacted.
The benefits of the irrigation/drainage

system and associated water
management should be assessed against
the short- and long-term impacts of the
system on the broader environment.

Different parts of the irrigation/
drainage system have different
characteristics. The irrigation delivery
system is operated with a high degree of
control, and usually by a public sector
agency. The field application system is
operated by individual farmers with
varying degrees of control. In contrast,
the drainage collection system is a
passive system with limited controls, as
flows in the system are mainly
influenced by soil hydraulic properties,
and sometimes regional groundwater
flows. Drainage collection systems are
usually operated and maintained by
individual farmers. The drainage
disposal system has varying degrees of
control with the extent of control
increasing as the volume of drainwater
increases and the quality of drainwater
decreases. Public sector agencies are
usually involved in project-scale
drainage disposal systems.

The passive collection characteristics of
the drainage systems have resulted in a
tendency to underestimate the
complexity of the actual systems. For
example, field techniques have not been
developed to evaluate the performance
of drainage systems relative to the
removal of rootzone drainage as there is
a common assumption that all rootzone
drainage (deep percolation) is removed
by the local drainage laterals and
collectors. In reality, this is rarely the
case, as the drainage systems also
collect water originating elsewhere,
including regional groundwaters of
variable quality, evapoconcentrated
rootzone drainage from previous
irrigation seasons, and that part of the
rootzone drainage water that bypasses
the collector system elsewhere and joins
regional flows. Neglecting the
contributions of shallow groundwater
flows to the subsurface drainage system
is inherent to the Dupuit-Forchheimer
assumptions commonly used in
horizontal drain spacing designs.




















































