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1- Irrigation System
2- Diversion Dam
3- Regulating Dam
4- Head Works

5- River Intake
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1- Main Irrigation System

2- On Farm Irrigation System

3- Main Feeder Canal (MFC)

4- First Order Canal (Branch Canal)

5- Second Order Canal (Secondary Canal/ Lateral)

6- Main Canal (MC)
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1- Sub secondary canal (Sub lateral)
2- Protective Structures

3- Farm Canal (Tertiary Canal)

4- Irrigation Ditch (Quarternary Canal)
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1- Main Feeder Pipe (MFP)

2- Main Pipe (MP)

3- Branch Pipe (BP)/Sub Main pipe
4- Sub-Branch Pipe (SBP)
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1- Farm Main Pipe (FMP)

2- Farm Distribution Pipe (FDP)
3- Manifold Pipe (MaP)

4- Lateral Pipe (LP)

5- Central Control Unit

6- Center Pivot

7- Wheel Move

8- Linear
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1- Unlined Canals (Earth Canal)
2- Lined Canals

3- Prefabricated Canal

4- Flume

5- Bench Flume

6- Elevated Flume
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1- Free Flow

2- Deep Cut

3- Closed Box Corduit
4- Cut and Cover
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1- Drainage Outlet
2- Relief Drain
3- Interceptor Drain
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1- Collector Drain

2- Lateral Drain

3- Diversion Channel

4- Protective Dike

5- Operation and Maintenance (O&M) Road
6- On Embankment Road

7- Off Embankment Road
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1- Access Road

2- Farm Unit

3- Water User Group (WUG)
4- Pressureized Pipe

5- Low Pressure Pipe

6- Field Block
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1- Irrigation plot

2- Cropping pattern

3- Annual Cropping Intensity

4- Monthly and Seasonal Cropping Intensity
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1- Irrigation Module (Hydromodule)

2- Geographical Area of Irrigation Network (GA)
3- Gross Irrigable Area (GIA)

4- Net Irrigable Area (NIA)

5- Development District

6- Development Unit
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1- Developing Area
2- Improving Area
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1- Conjunctive Water Managment
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1- Wood Plantation
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1- Mini (Or Micro) Hydro Power Plant
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1- Closed Conduit
2- Elevated Flume
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1 - Peak Period Water Requirement
2 - Reach
3 - Leaching Requirement
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1- On Demand Schedule

2- Limited Rate Demand Schedule

3- Arranged Frequency Demand Schedule
4- Rotation Schedule
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1- Continuous Flow Schedule

2- Varied Frequency Rotation Schedule
3- Semi Demand Schedule (Arranged)
4- Limited Rate Arranged Schedule

5- Restricted Arranged schedule

6- Fixed Duration Arranged Schedule
7- Fixed Rate Arranged Schedule
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1- Central System Schedule

2- U.S Bureau of Reclamation (USBR)
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1- Rainfall Run-off
2- General Crops
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1- Open Outlet Drains
2- Spillway -Wasteway Flow
3- Interpolation
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1- Universal Transverse Mercator (UTM)
2- World Geodetic System 1984
3- Mean Sea Level (MSL)
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1- Main Feeder Canal (MFC)
2- Main Canal (MC)

3- Branch Canal (BC)

4- Secondary Canal (SC)

5- Tertiary Canal (TC)

6- Quarternary Canal (QC)
7- Diversion Drain (DD)

8- Main Drain (MD)

9- Branch Drain (BD)

10- Secondary Drain (SD)
11- Tertiary Drain (TD)

12- Quarternary Drain (QD)
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1 - Main Feeder Pipe / Main Pipe ( MEP/MP)

2 - Branch Pipe (BP)

3 - Secondary Pipe ( SP )

4 - Farm Main Pipe (FMP }/Main Tertiary Pipe ( MTP )

5 - Farm Distribution Pipe ( FDP )/ Tertiary Pipe ( TP )

6 - Manifold Pipe ( MaP )/ Quarternary Pipe (QP )

7 - Lateral Pipe (LP)
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SEEPAGE LOSSES CUBIC METRES PER SQUARE METRE OF WETTED PERIMETER IN 24 HOURS % [ ﬁ? g g
@
0l 02 03 04 05 A
1 L 1 1 ] sgEE §
EXPLANATIONS e8| §
SEEPAGE LOSSES CUBIC FEET PER SQUARE FOOT OF WETTED PERIMETER IN 24 HOURS 5 = .
0l 02 03 04 05 06 07 08 09 10 LI 12 13 14 LS =
Il Il 1 1 1 | Il L 1 Il ] l g L
Z // 0.25-0.35 " impervious " clay loam
40_35-0,50 medium clay loam underlaid with hardpan at 2 -3 ft or less below bed
7 /..(/ 0.50-0.75 ordinary clay loam, silt soil or lava ash loam
0.75-1.0 gravelly clay loam or sandy loam, sand and clay
Z A 1.0-1.50 sandy loam |
/}/ A 1.50-1.75 loose sandy soils -
L RY A 2.0~ 2.50 gravelly sandy soils ]
0-6.0 very gravelly soils Z
Z R )3.0-6.0 gravelly Z
7 AO.“ cemented gravel and hardpan with sandy loam o
Z Ao,q] clay and clay loam a
~10.66 sandy loam E
~~0.68 volcanic ash 2
0
AO.SG volcanic ash with some sand 2
ﬁ[,zo sand and volcanic ash or clay
Aw 1.68 sandy soil with some rock
L 2.20 sandy and gravelly soil
%0‘27 alluvium (yellow silty clay layers) 3
A 0.7! fine to medium sand 4
A 1.12 silty loam 9
0.03 - 0.059 average water depth 3 - 5,5ft } average valus o'8 poiding test 5 o
0.04-0.223 o " " 2.5 - 41t S
0.231-0.374 3 tests, average depth: below 1ft; 2 in concrete 3 g 8
0.03-0.16 measured on concrete-lined canals, Lower Rhone-Languedoc irrigation scheme, France (F7)| - E’)E
0.07 3% in concrete; Friant Kern Canal, Central Valley, California, water depth 17.2 ft (A1)] - " g
Z 0.53 4in thick concrete, seepage measured by inflow - outflow 7 E
0.008 reach 1 } Contra Costa Canal design discharge 140 cusecs; reinforced concrete (A1) a
0.05 reach 2 J Central Vailey Project,California ) design depth approx. 5 it
0.6 = seepage tolerance used for calculations ( Lower Rhone - Languedoc, France) (F7)| — | 8
% - Z
A 0.43  unlined adjacent control reach ( wetted perimeter 28.4ft) | " D" - Line Canal, Boise CALY] = gg
0.20 lined reach ¢ ® " 25.1ft) J Project, Idaho = 5
0.08 immediately after installation 3 in unreinforced air-entrained concrete (B30) L
0.27 15 years " " Swift Current A Lateral, Canada ;’%
m
0.20 immediately after installation ] 1} in. unreinforced shotcrete,no air (B30) = 9;
0.35 15 years " " large cracks entrainment, Swift Current A Lateral, Canada - =
0.03 after construction
0.06 one year later 3 in thick 15.5% cement
0.14 after construction .
0.20 one year later 3iin thick 11.0%cement West Lateral 11.5, W.C.Austin Project, Oklahoma an| - |g
0.07 after construction ] 30 thick 17, 5% cement &
0.1l one year later o]
<]
//J 0.95 unlined adjacent reach ( control ) 2
<]
0.60 1957 after construction 3
o, L]
0.76 one year later } 5.2% cement Standard (ce2)
< soil-cement ( dry mix ) e
0.25 1957 after construction } .
0.44 one year later
0.015 after completion ; ponding method ; double title lining with plaster in between; Haveli Canal, Punjab (c2)| — w
0.17 estimated for double tile lining with plaster in between ( 1:3 cement - Surkhi ) 8 g
A 0.69 estimated for same unlined canal s
A 0.22 before lining . .
aft 5 catalytically blown asphaltic membrane 1/8 to 1/4 in thick covered with 8 in of soil;
0.06 o canal excavated in clzy,sm and sand. Swift Current Main Canal, Canada (B30) [ —
0.12 7years " "
A 1,32 unlined control reach (an) | 10 5
0.16 3/16 to 1/4 in. hot-applied asphaltic membrane with earth cover g
42% 2.30 control before lining t"‘
0.09 1 year after construction E
0.24 2 years " " Savage Test Lateral, Boise Project,Idaho, 1/8 - 3/16in buried CRYY| s
5 & G prefabricated asphaltic membrane with organic fibre reinforcement ; z
0.54 3 wetted perimeter 91t o
052 4 " n " 2
w
A% 3.05 adjacent section before lining E
0.13 = after construction >4
0.08 i year " Savage Test Lateral, Boise Project, Idaho, 1/16 in (a1)| —
0.07 2 years " " buried prefabricated membrane with fibre
y
0.26 3 " " reinforcement ; wetted perimeter 9 ft
0.7 4 i u
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SEEPAGE LOSSES CUBIC METRES PER SQUARE METRE OF WETTED PERIMETER IN 24 HOURS

0 02 03 04 05
l 1 l | ]

EXPLANATION
SEEPAGE LOSSES CUBIC FEET PER SQUARE FOOT OF WETTED PERIMETER IN 24 HOURS

0/ 02 03 04 05 06 07 06 09 L0 L1 12 13 14 1§
Pl e __iiE_wii e _fe__e i it i

S

6 -d uo sajou
ur ‘ou dwes 03
I3)94 “UoTjERWIOJUT

TeUoIIPPE J04

AHODILVD

/ / /// // A@ 2.00 before lining I E
0.021-0.1§ 4 years after construction. 6 mil black polyethylene, soil + gravel cover 4
: :Ilg ?;r::;l:;“:er lining } reach of the Bow River, Grover Dugout ( Canal ), Canada (B30)| - :
//// / M 2.28 control before lining ( sandy soil ) E
V777777703 1} mil fim thickness s
7/////// 0.19 4 n oo " l exposed black - polyethylene - film - lined canal, California (C38)| - 2
2zZZZhMl g v &
'//// /// / / / /A%J.Js before lining
Il directly after ining Bow River, Lateral F- 2, Canada. Natural soil: lean clay and sand. (B%0)] -
////// 0.18 10 years " Lining: compacted clay, soil and gravel cover
///// //M / MA@ 2.00 before lining
0 - after lining } Maple Creek, B - Lateral, Canada. Natural soil, clay and (B3)| = 8
////////// 0.25 4 years " silt over sand and gravel. Lining : compacted clay 20 in thick 5
// / AI.IS before lining 5
/ 0.10 - after lining Maple Creek, C - Lateral, Canada. Natural soil, clay and (B30)| - |m
///////// 0.26 5 years } silt. Lining: compacted clay 12 in thick g
//// // 0.41 before lining. Natural soil: clay, silt and sand E
0 W e yea;s a!"ter lin"ing } Maple Creek, Main Canal, Canada. Lining: compacted clay 20 in thick VRN = ;
/ /71040 unlined adjacent reach 12
% 0,07 lean clay lining, bottom campacted to 1 ft depth, slope 31t horizontally, clay lined on left side and bottom
/ %,20 before lining 3
//////////// 0.28 after lining with a 50 cm (20 in) thick layer of a puddled clayey limestone material
@ A, / AA 2.38 before treating ( silty fine to medium sand
//// 0.1l 4 days after treating, Eden Project, West Wyoming, Side Lateral ( petroleum base emulsion ) (c0)| - | £
///////////////////////////////////// ////////////// I 35 15 months after treatment ;l!
/////////////////////////////// 771 1.04  before bentonite sealmg —— Angostura Unit, Missouri g
//// /////////////////////////// 1.06 after " River Basin Project, (an] - E
7777w e :
///////////////////////// 015 ater g
U, 7 e e
immediately after treatment Project,
///////// /////// ///////////// /////// // ////////// 131 3 months later . } xzog:g : g
77777777777 " " { sandy with some silt ) Lateral 3
7777777777777 //// 140 15 '

01 02 03 04 05 06 07 08 09 10 Ll 12 13 IA l.5
SEAPAGE LOSSES CUBIC METRESPER SQUARE FOOT OF WETTED PERIMETER IN 24 HOURS

T T T T 1
0l 0.2 03 0.4 0.9

SEEPAGE LOSSES CUBIC METRES PER SQUARE METRE OF WETTED PERIMETER IN 24 HOURS
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5- FAO, Irrigation & Drainage Paper No.24, Crop Water requirements, 1977.

6- FAO, Irrigation & Drainage Paper No.33, Yield reponse to waqter, 1979.

7- FAO, Irrigation & Drainage Paper No.44, Design & Operation of Irrigation Distribution
Networks, 1988.

8- FAO, Irrigation & Drainage Paper No.46, CROPWAT: A Computer Program for Irrigation
Planning & Management, 1992.

9- FAO, Irrigation & Drainage Paper No.49, CIMWAT for CROPWAT, 1993.

10- ILRI, International Institute for Land Reclamation & Improvement, Publication No.19, “On
Irrigation Efficiencies” Fourth Edition, 1994.

11- SCS, Technical Release No.21, U.S.Department of Agriculture Soil Conservation Service, 1974.

12- Near East and South Asia Regional Irrigation Practices Seminar, Amman, Jordan, 1966.

13- Crop Evapotranspiration (Gudelines for Computing Crop Water Requirements, FAO Irrigation
and Drainage Paper No.56, 1998.

14- Modernizing Irrigation management — the MASSCOTE approach, FAO Irrigation and Drainage
No.63, 2007.

15- Management, Operation and Maintenance of Irrigation and Drainage Systems, ASCE Manuals and
Reports on Engineering Practice No.57, 1991.
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Abstract

This technical publication is a revised edition of the publication on the subject of “General Design
Criteria for Irrigation and Drainage networks” and consists of definition on irrigation canals, drains and
water conveyance conduits and also parameters related to layout and design of irrigation networks, as
well as general design criteria such as basic parameters review, water allocation, network layout
consideration, and design options, socio-economic and environmental consideration, executional,
operation and safety consideration are included in this revised edition.

In addition to the above, methods for canals and drain route selection, Right of ways, capacity design
of irrigation and drainage system and general criteria for basic maps and drawings are presented.
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