
Chapter 48: Canal Outlets – Non-Modular, Semi-
Modular and Modular Outlets

Introduction
In an irrigation system, water is conveyed from the source (dam or reservoir) to
the agricultural fields through a network of canals. The final point of delivery
from the distributary canal to the field channel or watercourse is known as
the canal outlet. These outlets play a crucial role in ensuring the proper
distribution of water to the farmers. The efficiency and flexibility of water
delivery depend greatly on the design and operational type of canal outlet.

Outlets are classified based on their hydraulic behavior into three types: non-
modular, semi-modular, and modular. Each of these has specific features,
functions, and applications depending on the level of control desired over water
delivery under varying canal and field channel conditions.

48.1 Objectives of Canal Outlets
• To ensure equitable and controlled distribution of water to individual

farmers or groups.
• To minimize water losses during conveyance.
• To deliver water under required discharge and head conditions.
• To allow for flexible operation during variable upstream or downstream

conditions.
• To serve as a measuring and regulating device where necessary.

48.2 Classification of Canal Outlets
Canal outlets are broadly classified based on the degree of dependence of outlet
discharge on the water levels in the parent canal and the watercourse (field
channel). The classification is as follows:

1. Non-Modular Outlet
2. Semi-Modular Outlet
3. Modular Outlet

Let’s study each type in detail.
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48.3 Non-Modular Outlets (Rigid Modules)
Definition

A non-modular outlet is one in which the discharge depends on both the
water level in the distributary canal and the water level in the water-
course.

Features

• Discharge varies with both upstream and downstream heads.
• Highly sensitive to changes in water levels at both ends.
• Simple and inexpensive design.
• No independence of control; affected by tailwater submergence.
• Requires supervision and regulation for uniform delivery.

Common Examples

• Simple pipe outlet submerged at both ends.
• Openings without control devices.

Advantages

• Cost-effective for small-scale irrigation.
• Easy to construct and install.

Disadvantages

• Inequitable distribution if downstream level rises.
• Inaccuracy in discharge due to dependency on both heads.
• Not suitable for modern irrigation systems requiring precision.

48.4 Semi-Modular Outlets (Flexible Modules)
Definition

A semi-modular outlet is one in which the discharge depends only on
the water level in the distributary canal, and is independent of the
watercourse water level.

Features

• Flexible control over discharge.
• Functions properly regardless of tailwater conditions.
• Partial hydraulic independence.
• Often used with discharge measuring devices (e.g., flumes or weirs).
• Suitable for equitable water distribution and volumetric control.
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Examples

• Gibb’s Module
• Khanna’s Module
• Open flume with a free fall into the watercourse.

Design Criteria

• Discharge should not be affected by moderate backflow from the water-
course.

• The outlet crest is kept sufficiently high to ensure free flow.
• Provision of drop or fall to achieve energy dissipation and prevent tailwater

impact.

Advantages

• More accurate than non-modular outlets.
• Allows controlled and predictable flow.
• Fairly equitable.

Disadvantages

• Discharge still varies with canal level changes.
• Requires precise setting during installation.
• Slightly higher cost than non-modular types.

48.5 Modular Outlets (Rigid Modules or Constant Discharge
Modules)
Definition

A modular outlet is one in which the discharge is constant and independent
of both distributary canal water level and watercourse water level,
within certain permissible limits.

Features

• True hydraulic independence.
• Discharge remains constant over a range of upstream and downstream

conditions.
• Ideal for volumetric water delivery systems.
• Typically complex and more expensive.
• May include self-regulating components.

Examples

• Warabandi outlets with self-regulation mechanisms.
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• Pipe outlet with a floating gate or orifice with constant head chamber.

Design Principles

• Incorporate a regulating mechanism that compensates for level variations.
• Use of differential head to maintain constant discharge.
• Often combined with discharge metering devices.

Advantages

• Ensures equitable distribution of water.
• Ideal for precision irrigation and automated control systems.
• Good for data-based and digital irrigation schemes.

Disadvantages

• Complex and costly to construct and maintain.
• Sensitive to wear and mechanical issues.
• Requires skilled operation and maintenance.

48.6 Comparison of Canal Outlet Types

Feature Non-Modular Semi-Modular Modular
Dependence on
Canal Level

Yes Yes No

Dependence on
Watercourse
Level

Yes No No

Hydraulic
Efficiency

Low Moderate High

Cost Low Moderate High
Discharge Control Poor Fair Excellent
Maintenance
Needs

Low Moderate High

Accuracy Low Moderate High

48.7 Criteria for Outlet Selection
The choice of canal outlet depends on several factors:

• Irrigation policy (e.g., rotational or demand-based).
• Topography and head availability.
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• Level of canal regulation and automation.
• Farmer participation and field layout.
• Economic constraints and maintenance ability.

In general:

• Non-modular outlets are used in older, traditional systems or low-budget
areas.

• Semi-modular outlets are widely used for balanced control and afford-
ability.

• Modular outlets are preferred for precision and volumetric irrigation
schemes.

48.8 IS Code Recommendations
The Indian Standard IS: 7980 provides design recommendations for canal
outlets including:

• Crest level setting.
• Discharge coefficient estimation.
• Permissible submergence limits.
• Material specifications for construction.
• Hydraulic performance parameters.

48.9 Maintenance and Calibration
Regular inspection and calibration of canal outlets are critical for ensuring:

• Consistent and equitable water delivery.
• Detection of siltation or blockage.
• Functional regulation mechanisms.
• Fair distribution between farmers.

Modern canal systems increasingly incorporate sensors and automation for
monitoring outlet performance in real-time.

48.10 Innovations in Canal Outlets
With the advent of smart irrigation systems, canal outlets are now being
integrated with:

• Flow sensors.
• Automated gates.
• Remote control systems.
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• IoT-based monitoring.
• Data logging for irrigation audits.

These technological advancements enable precise water accounting, crucial
for water-scarce regions.
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