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

5- River Intake
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- Main Irrigation System

- On Farm Irrigation System

- Main Feeder Canal (MFC)

- First Order Canal (Branch Canal)

- Second Order Canal (Secondary Canal* Lateral)

- 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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- Farm Main Pipe (FMP)

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

- Lateral Pipe (LP)

- Central Control Unit

- Center Pivot

- Wheel Move

- Linear
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- Unlined Canals (Earth Canal)
- Lined Canals

- Prefabricated Canal

- Flume

- Bench Flume

- 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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- Collector Drain

- Lateral Drain

- Diversion Channel

- Protective Dike

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

- 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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- Irrigation Module (Hydromodule)

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

- Net Irrigable Area (NIA)

- Development District

- Development Unit
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2- Improving Area
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1- Geographical Information System (GIS)
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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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- Continuous Flow Schedule

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

- Restricted Arranged schedule

- Fixed Duration Arranged Schedule

- Fixed Rate Arranged Schedule
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1- Central System Schedule

2- U.S Bureau of Reclamation (USBR)
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1- Readily Available Water (RAW)
2- Peak Period Water Requirement
3- Total Available Water (TAW)
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1- FAO Cropwat Model
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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






1061

CETa; Gtz CiaAT{E at¥%3







12 42% +*-4 =18, y Chitl CiaAT{E o643 (0EE 614

Gicj AT{E CnaAiAi i waomii a3 (,(1
OALUAC- § AT{LE CaAiAi it naomii JCAN Louly b el ¢ CHAJ ICHIC AT{E SiaAiki it iadui ot ¢ HAUDD
i A%L0E Lo § 14t § HULN AT{LE GHoAS) § Cit¥aatial i Civdio-wA uCoaY +i—ii Sz Al ¢ A Anfeny g
0j ol " ki vt @EeAy A ¢{& Cint, Atz AnAv Yz v TAE OCA” £ widini A Chnaj 40 CHiAR j 4ol nAAES)
JTAE <Ok Chiee UICIAE {0 %A1 y 3%
SCA COAE L OUIE vEAIAL J vEOmIT Bi)3
(il -1A 342 g3 -

CHOAY] § CHLIEIA a2 ot -

Qi - A a4t o3 (,(, (1

GILAUCLEN 138 Sl ALT ¢LAI CLETA, Gl § Ghiij SiaAibi i vaouni YA ¥ GClg o Gl o3 Oy
Jut %N Qe - A @t 2 GCOpA

j LT OAL y LA § LAY GHoLAG)  ChtyLiakA ahjt ot%3 ¢ EC WY Gt dAGR Qude-vA ahjt oty
WALO ALz GHLianLar anjt otul3 A (&) WY AdiNi Gt Coi %AO Az JXAECU GICCPE hcr a2 ¢1Cf 24A0 CHETICEN]
JLAECU Wtafiny Of GCTI Ar ahij aAjle Citica ¢ A~ § 4°F Andlifi HiCa -1 %2 GéAD

CHOAD| § Crrvaaydr anyt ot (-(, (1
(j L&l § CLGCLY ¥t &EelAr A gtt ¥AQ A1 AT ICAY ET4; 6 Ak O %CAD 2 GClg ¢ CHily 133 Oy
WAONIT A0 428 Hin—i €~ OA CIaET; § Colie® GIaETa; U0l WY IC{ji« CudAttiin- Yz WY % Ay
uiRCh ACTAE U6, +E Ay a%Ar #CHICT CaiA) it
g Yol /v - WY Az 1240 OWYE y/£3% ACHS Y2 ybTUel O v CCa%U i CHiCrj CiadiAd it vaoui Sz -
A%0 %A it CAMdu- ApEw 1t Chtaey- AEE Al ©3 Utkh-j
Ao -iLA AdGULA auile AT CHIO H2 ACH %2 yPTUWl O ¢ EC CC8IU n CHiCtj ChaAiki it vaomi Sl -
ALEji %A OL3 GEL-j ¢ o 1oLt / WHLY ALz +300 OWILE yLESY 306t &0 42 § %l 1 TAECH
O A - 6 AikS ot Guii Stz -
/ OIii Gyl ARIL- ApEw o1 Oj Hin-0 @i%3 1TAE Aa-vA G Gjign Cijh AdjUA atne AT CHAT 12 -

J1Az ©FA - ¥iel



=74,y Sy CrEAT{E C390 CidaY OnAiN 424 +*-4 13

aliLe ARTIL- ApLER WLt D08 Ghitsaen- AENE YA Af A C{E) &0 Y ¢ o843 (njh CIAETY, Gl -
ALod¥fi %LUj 2 2910 OBHLE yLESY %ol /il - lyeLpeil - GLE Lt Calle™ AL - j AGULA
JtAECU

LEj &k ICUALOY Gilaatil« gt 3¢ LA CHjIN CLETE; Cii-U y Gl Cudiii jvaoui C300 1t -
CiljiLé ot Gt ALT Chiso” oLEU YGLA § Wil U OAO- § Cinhicia OAO - 14 § oifi 1) ik
JLYCH e T Al hA vA0] Az OAsil OnAN §  iii Ar A«cAf wr 1Opa/ed

ALz ALcA Lz ALCHS %L1 YD TRl O ¢y EECr @C8%U m SHicrj AiRi OAQ - i wadupi 14A0 %2 En- OME #t -
AC«AE v 1iOpoAy Gy 12 2OF WAPEC- ¥eMéin  jieat o3 WY QuBECU 1490 iy j v diye” |
J1%i 1ApEC- Ché

JLAE #AUpU % @(%3 T & 1°pEwn WEEETA, Gyl § W0 AT CiCrj Cradiki f vaouii Sl -

|C A GOF At . GHIGE CAAC- 12 #ott o35 CHOAY) J CHtiaaiAr aHt oiy3 WY AAG) -

Cha AChy o83 (-(1
AECH AcdlfitUj ¥t %6 YOt At CETA; CudagiA y iy SiaAiki § vaonni CCijkoCa Cidagid otiid
{1 GuLal / AL TV Az (33 IACHS Y2 yPTu%el O Gned it Yo C300 ¢CauU m CTCijHeCA CidagiA S -
JtAECH CHGEC- agiA 90 Ctvaén- it Athin- ApEw O3 (itihy?
ALz ALA-0 CTCijHeLCA CilaagnA i ACHS Y2 yb Tl 0 i ECG C300 ¢ 08U w CTCijHOCE CiadgnA S -
GuLad 1 AL Tvé Lt o3 #hn O~ anoo/&l YCUIS ECa%U Ya i @Al CTOTUyYaTin it CTONTUjHOCE  ACA—E
JLAECU Aoty %Uj 42 Qndin -wuA 90 CHt¥a&n - ot Ain- ApEw O3 ity
fiL3 AT G4 196 4°F Andtii %0j %2 CTCH4HOCE agnA oAl Ar Gy Aikd vt Guni IEETA, AT G142
AL - ApLER-S EET v Aili ot Onii o3 ©3 A Accht i Ot E T8 w6 AiR 16w w0 4 CTCi4#OC CidagnA

J*AE HAUDN #EET3; U0 Chitsaén- § Aiki AENE %A v S

o83 &EqeAyy GCChE %t gAl Wiy (. (1
ChilCrj SiLaakjuL- ¥t Gl o~ ol Sy U A Al i AOWN Oy 4 49 ACTAL o3 YEMiéh Aplit (&l
J9Ch YA wodni Copandam 6”0 OWIE A Acht 1n O @t%3 Couby X _ui 4 G o1 § 42A
j & -iLA @yt ot WAL GLCTON YeLAvii oLt IpiLC) 24ALD g% GiCl; WA) €Ednhi #t GCAKE ¥AUDI A (X
j LED § GIORALE ALz AL<AE 1 § ACAE Wi 852 ¢y 6{¢ CTCijHOCE Cudagi j ET4; 1t Ak 10NiT Chitvaasia



14 424 +*-4 =Td; y ity CraAT{E o633 (0EE 6T

it @EGelAy Al ¢{LA) QitLET GaLN% j ¢ TmLED ylic $ALUPD Ar CYitor GHAOCAEE +i-ji i @ii3
#ER ¢ £ vt il AT{ES AVRAL AT{E il (1Cj LHAU @33 24 42 JLAG) <1081 Wicwr +10pa GEAN OIT ™ oAy
ALVRAG 20LA OLi ¥t ¢LCTi YaLAti ¢LAY GHjN AVRAL 20A Cindt 12 AT{E Gihwr CYnER Az A«ht n
CLENT +OLY § %CAN @Eohy iz GCTi CeaiAl y AT At C{E Clitner CYROCAEE +iiji i j 1137 ACAL
J123i +08 ¢ -vA anjt Sl #CVik, O T4 T ¢ Gtz O8C3$ OAT 1

j LALE ¥ALUDI LTG0 &ée3 42 ot ¢Ay 1ty CVit, UCl, Cel AT C3l ¥ ¢ -1A iyt S ot T (©
WLTWGC- 1@ - LA a4y 2 wLe 2290A ULi» WLjac- OELOr G Chiticr ATéNpD LA y 13AES) 12 UANAD Uil
JoEn Ao i GO Cixjo” U xu” i Ar Ik Cintio3y Ca A ¢ gy Covy

o3 GeAl ol oAy it €EanAi ICETE; § Sl GI3AT{E 4EPCS ¢ -1A j £30 Cyn it tAECI ACTA (2
AOLAY CLz #imindC- vt TAE AnEfi winac- 20AY A Citioer CUAOCAEE €840 ¢ CHLaahiA i & -wA aj
$UALD yLE3YS CEAl O~ oA i @Edohi Cindey Co | A 1vAd %2 Cinvty AjAGCA § aLAr Y Uil OGN

JOEN AnEI9) # i &L o3






201¢

y up{U CwEAES) Cha OAN

CrAES) CiadEvti







2. 42* AW AESY Cra@ Ertii y bl SvalEE Ché OnAN (ouzd 614

UL XALECLY At %6, OnAN IGHIC GIRAT{E C300 Eila ip{u ChmnA-AL CaAE ACAE ¥t Copanid ¥AUpl A

CILAANLE] Wa+Aék y juTn_ U ICHYAES) aA™ | IAEG) ChieA iy, 1;% OAO - 6 AR iBAES) Aucéu OwE OnAN
J&A ChC{0 WHAY j - Cilly CIgANE] y up{l

oiE OAO - 6 TVAG Y vAAES) Aucal (,(2
O+ AdL Tvé ALz it OALO - Lz ,0+++ AulCeu Al SlCrj Cil v AT{LE CiCTat C390 Gz wp{i CAAAAAL CIGAES)
JCA wAG HL , ¢ YT yCOE i CNia %t Ya0CapA -0 o9 ORO- wj wAg 4 , o Gt Gkl iy CE 12 JmiCaid
i § ALY%AN AT{E C3O 1 §j ©En HioTd 0+++ ¢ ¥%oi C3%0 Sl YUj WAL CHAES C3uED AT CLhAD 1
CiLALES] ALCAE voLa ¢y OLWAECLY +%LO 19w %Ujou aohtj %2 o6 <ot ¢AL 4 jupiOu yiné %t Cheigie; CETA,
-0 uLe WALE %2 W 6 v EC1uE Gl SiayCE Gz CYaiCoA 0+ (98 OAO - §1 ,5-0++ ACai i i wp{l ChsiiA-AL
Jopi LIADEC- ik AR L W o1 Yol CiayCE ¥t SYmiCuojid
WL IALCHS %L1 yLb 00 &L ¢y ECL GLCAIU L Gil—0 Gz ,50+++ ACEl Az wb{i Califik-Af CIAAES) % ajEY
ALEEj ALCAS 1G4 Toéi j Cha > i Az YCEU y Al AptAR X ajv %AUPD Az 2t WHAY § Opt wo{ /&) yCE w ChidsC/ei
i #CLI™ 0 OLE yLAE3Y28 Aikd vt Guni A +%0 YCAN A~ 0 &%0 Y& ¢ Yl —++ 1§03 W A ~ iy CtiA-AL
JLAECH ACTA CHaiCapiA -0 ¢ OAO- § ,5-0++ AuCal
,i=0+++ ALCED 1L CARRAL-AE CHEAES ¢ ICAC«AE jubinOU As3%a %2 Cilly AT{E Chiioél C300 & -
it 30LE CpiEEC- Cooin AYrAd op~ C3m0 G Aid¥a i 12 JTAEC atienAi WAET CHAYAES) CiignA
(e OALO - wlz ,5-0++ AuLCel Ar Cpll; Cauia-At CHlAES) ;1 ICACAE Ai3YY §ubiOl §i°- +UE
JLAECH atimaly LhAd y /3% Yol +-0 i +0
Li-0++ GILFALES Iynjh CIA0NIT Cin® 1 $AVRAL GHiCaj AT{ES Ciniyj CY%é AT{E CiCTat C30 S -
(LE OALO - Wl 5=+++ 16 ,5-0++ CIRAES WES ¢ £ AT{E €3 2 § %l @Cj o OAO- 1 ,i—+++ it
JHCRCU e aLimoAy LHAL %l W € o6 Yol @
ILES Yol +0 gLt OALO - Wl ,i-+++ 16 ,i-0++ CaUAA-A CiaAES) ICNi 200/ CiCTat C300 G -
Gt GCLY, ALTCHALTYHY ) LAY SN %l /+=/+ Cliati Ongj) AT{E n #0tEl CrayCE ¥t %l +-0

1- Benchmarks
2- Striptopo
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1- Universal Transverse Mercator (UTM)
2- World Geodetic System 1984
3- Mean Sea Level (MSL)
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1- Plan and Profile
2- Striptopo
3- Points of Intersection (PI)
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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)




T4, y Sty CraAT{E C3pi0 CihaY OnhN 42% +#-4

leid Gl (6 5l T a8 30 1 W of Y Ll g i Mle

I | i | | MFP / MP
: 1) i} i BP
sP
i - - | FMP/MTP
: 1-} i1 | FDP/TP
MaP / QP
LP

o 4t

Y el dlgf 1 syl g
T atil alg)

" e !

"0 ol ]
D0 58 4yl
"L, oy

sl g

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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N= Northing CHiE e,
E= Eastign CHIE jiln_1
P1= Point of Intersection YCAED YCCAE ACR
R= Radius Al UibE
PC= Point of Curve Al UE AO8
PT= Point of Tangency Ak Gihai ACS
L= Length of Curve Aké 640
T= Tangent Al 640
= Deflection Angle 209 i Adjng

ED= External Distance of Curve Ak OAy vt P1 Aolva
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SEEPAGE LOSSES CUBIC METRES PER SQUARE METRE OF WETTED PERIMETER IN 24 HOURS % [ §: 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 1 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
AVA 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 - 4ft S
0.231-0.374 3 tests, average depth: below 1ft; 2 in concrete 6 g a
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) =
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 " n large cracks entrainment , Swift Current A Lateral, Canada - W
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)
N soil-cement ( dry mix ) i
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 g
0.08 i year " Savage Test Lateral, Boise Project, Idaho, 1/16 in (a1)| —
0.07 2 years " " buried prefabricated membrane with fibre
0.26 3 " " reinforcement ; wetted perimeter 9 ft

0.7 4 ks "
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SEEPAGE LOSSES CUBIC METRES PER SQUARE METRE OF WETTED PERIMETER IN 24 HOURS §g %

0. 02 03 04 05 R

| | | | J o

-

EXPLANATIONS o :

SEEPAGE LOSSES CUBIC FEET PER SQUARE FOOT OF WETTED PERIMETER IN 24 HOURS 2

L]

0/ 02 03 04 05 06 07 06 09 L0 L1 12 13 14 1§
OO A O O O OO O O A AN

A@ 2.00 before lining

TeUoIIPPE J04

AHODILVD

0 H | g
0.021-0.1§ 4 years after construction. 6 mil black polyethylene, soil + gravel cover 5
: :Ilg Q:(i’rectly M:" lining } reach of the Bow River, Grover Dugout ( Canal ), Canada (B3)| - a
years " 2
//// / / m 2.28 control before lining ( sandy soil ) E
V777777703 1} mil fim thickness E
7/////// 0.19 4 " l exposed black - polyethylene - film - lined canal, California (C38)| - 2
0\ g v v 5
'//// /// / / //Awus before lining
% 0.08 directly after linng  Bow River, Lateral F- 2, Canada. Natural soil: lean clay and sand. (B30)| -
////// 018 10 years " Lining: compacted clay, soil and gravel cover
ity 7 7R 0 betore lning
// 0.10 - after lining } Maple Creek, B - Lateral, Canada. Natural soil, clay and (B30) | = 8
////////// 0.25 4yers " v silt over sand and gravel. Lining : compacted clay 20 in thick 5
/// /JI.IS before lining (?)
/ 0.10 - after lining Maple Creek, C - Lateral, Canada. Natural soil, clay and (B30)| - :
///////// 0.26 Syears " " } silt. Lining: compacted clay 12 in thick v
//// //////}0.41 before lining . Natural soil: clay, silt and sand g
0 W e yea;s a!"ler lln"ing } Maple Creek, Main Canal, Canada. Lining: compacted clay 20 in thick el ks E
/ 7///10.40 unlined adjacent reach
%/ 0,07 lean clay lining, bottom campacted to 1 ft depth, slope 31t horizontally, clay lined on left side and bottom 12
p A%?,ZO before lining
//////////// 0.28 after lining with a 50 cm (20 in) thick layer of a puddled clayey limestone material 13
A, / AA 2.36 before treating (silty fine to medium sand
/// 0.11 4 days after treating, Eden Project, West Wyoming, Side Lateral ( petroleum base emulsion ) (C20)| - f
////////////////////////////////////// ////////////// | 35 15 months after treatment ;l!
/////////////////////////////////// 1.04  before bentonite sealmg —— Angostura Unit, Missouri g
//// /////////////////////////// 1.06 after . River Basin Project, (A1) g
T e e B -3
77777/ ater " T ——— '{ lﬁ_
S / 1.99 _‘_ore .rea men. b e 1 Aann
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