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2- The Threshold Concept.

3- The Infiltration Concept.
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2- Land Smoothing (Planing).
3- Land Grading.
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1 - Terracing
2 - Water Conservation
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1 - Mangum Terrace
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1 - Manning Formula
2 - Freeboard



1% o iS85 — o) Jud

A

———l — L] JOE 2S5

T o A plos

(o rbalas ) ST (sl 58 5 Jobil (sl 5 a1 5 (o855 e -4 JSU
ol Bl youit g adss —¥-)

s ) 3 ol audss —Y-F-9

s 03,5 alss (JI) slas o (58 (iSR) 09y & aflis yokay 52 (sl (o) adkad S b g ) ya Ol
iS85 Sy 53 1l gl GUlgy i3 cpe 29l el 1) (slaeyse o yb LSS il 0)ld (ol p Cusl (S Bl
5 455 4o 30 ol Sl s & g § 00b (551, Cul (danns) oMo (e s gyl o ol 45 (sl e
20,5 &8>

Sl Mo 30 o858 SRS & 01 g iS5 Jladl Jore 3 It L wile ojb egi dlonl Vel ¢ o (il 0
Sl sl 3 @38 Ll ol (golass slomyl gz lS (el gr lgs (6p98 (56 JUIS st T (St O ) (555l
ol S bl Byl ) s 0kd Gpglaer o A5G g g FGres oA ger SR K & el of colin 5 gl g
DS 518 e 3)90 Slgi e Sy

harlpd ) )1 Sl b g T g 0081y (gla Kiy008 L 50 p> ol a8 g 455 L a3 5 (HSe Canl (e
slalasda BB gyl SB Sllos pilins plite b (clodg 85 plugms Gy 31 ] (2505 & W3l )5 64 oy
Dges 4155 5 ol b 1S5 o Ty ol JBeS e (e pres 2 22505 A S ans b plgie 8 placdls > il
2 5 03905 Colin (55503 JbsS @ 1y (SKabyg)s S 5 dgmge O S g tand (iS5 o Gajbo ) oS el S o ol
5 ses b8 o) o o 45 Jaulyid 13 3905 @5 g 415 cslio (295 o b g (iS] 4205 o 4y ol ol
T sSan ol b g B iS5 S bl ol b e (sledl 80 5 4l Jos iy pslia s (5235398 (S 25 csloarY

1 - Drop Structure
2 - Scouring

3 - Vertical Drain
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2 - Mac Math

3 - Cook Method

4 - Curve Number Method
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1 - Rainfall Intensity Frequency Curves
2 - Time of Concentration

3 - Peak Runoff Rate

4 - Kirpich (1940)
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1 - Rainfall — Frequency - Duration
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1 - Antecedent Moisture Classes (AMC)
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1 - Triangular Hydrograph Synthesis
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1 - Gravity Well.
2 - Water Bearing Formation.
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1 - Thickness of Aquifer
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1 - Inter Flow
2 - Darcy’s Law
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1 - Hydraulic Head
2 - Semiconfined
3 - Geoelectrical or Seismic
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3 - Bio-Drainage.

4 - Dry-Drainage.

5 - Controlled-Drainage.
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2 - Trenchers.

3 - Trenchless.

4 - Envelope.
5 - Chute .
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1 - Vertical Plough .

2-V-Plough.

3 - Sub Soiler . v
4 - Corrugated Plastic Pipes (CPP) .
5 - Surface Inlets or Open Inlets.

6 - Sedimentation Basins.

7 - Blind Inlets or French Drain
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1 - Junction Boxes.
2 - Manhole .

3 - Suboutlet .

4 - As-built.

5 - Riser .
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1 - Base .

2 - Corrugated Metal Pipe (CMP) .

3 - Asbestos.
4 - Relief Pipes and Breathers.
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1 -Soil
2 - Earth
3 -Land
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1 - Ecosystem
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1 - Self — Sustaining Ecosystem
2 - Wet Soils

3 - Pseudogley Soils

4 - Planosols

5 - Vertisols

6 - Glacial Till Soils
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1 - Surface Drainage
2 - Rainfall- Runoff
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1 - Drainage Coefficient

2 - Surface Drainage System
3 - Parallel System

4 - Random System

5 - Cross -Slope System
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1 - Lateral Ditches
2 - Organic Soils, Peat, and Much
3- Depression Ditch System
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1 - Diversion System
2 - Terraces
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1 - Costs and Benefits
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1 - Land Forming
2 -Grading

3 - Bedding

4- Plane Surface
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1 - Least — Squares Methods
2 - Adsorption Complex

3 - Primary Salinity

4 - Residual Salinity
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2 - Salty
3 - U.S. Salinity Laboratory (USSL).
4 - Electrical Conductivity of Saturated Soil Extract (ECe)
5-Exchangable Sodium Percentage (ESP)
6 - Adjusted Sodium Adsorption Ratio (adjRNa)
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2 - Slick Spots
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1- Sodification.

2- Pseudosolonetz

3- Diffusion

4- Dispersion

5- Miscible Displacement
6 - Ionic Exchange
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Abstract:

On farm development is a series of works to be done in order to approach

to the optimum utilization of soil and water within the farm units. On farm

development includes:

Design of irrigation and drainage systems and related hydraulic

structures within the farm units;

‘Suitable design layout of fields, and land leveling;

Design of access roads, in farm roads; and service roads; and

land consolidation

The objectives of on farm development could he summarized as fallows:

This

Reshaping of fields in order to reach to a more desirable layout;
Increasing water application, and water distribution efficiencies;
Collection, and conveyance of tail water, and excess runoff;
Subsurface drainage; and

Ease the access to different points of the farm, irrigation and
drainage canals, etc. and to facilitate the agricultural mechanization.

publication named ‘“Design Criteria and Bases for on Farm

Development for Surface Irrigation” consists of five volumes as follows:

Vol; \.- Generalities ;

Vol.Y.- Irrigation;

Vol.Y.- Drainage;

Vol.¥.- Hydraulic Structures, and Access Roads; and

Vol.%. - Land Consolidation.

This volume — Drainage — consists of three chapters as follows:

- Surface Drainage;

Subsurface Drainage; and

Land Reclamation.



Design Criteria for on Farm Development

in Surface Irrigation

Volume 3.- Drainage



oS oniles

Shpaabp g Copte Glojls A 5l B0 gpdpylas Bl g bajlns (2985 13 H9el 80
aps olyie 3ol 52 0938l o5 lllae 5 Hasiod colld Sl (g J1 i a3 b 9
Wlis g oger B Slasuio Joal)sgind olre whals @aliope] LB (8 - aass
B ond 4 okd b 3)lge (sluoly 10 Curge & pds Cul 03,5 EM g aus o 5 il ©)jg0a
blod ¢l 4 395 03 5 &1 (glyee Saidled Spu 3 395 13 pole 3y 3 dnagi 42 Jo ol 53
] & ol o3y ol @ ] Jlo 53 (b 8 Jlopti usbe Canpgd it il sl
gl o 08l prize gt il o B S esliz

Al asalpe  httpi//tec.mporg.ir 5,0l colo a4 yiig oleMbl (4l (i)

3551 o6 o piaylad Ghals g bylas (295 ¢ 28 )50l 285






v
RS

>e
7a
[l
.

\l\l‘{\l\l‘l\i‘l\l‘l\l\l\l‘l\l‘l\l‘l‘l‘l\l‘lﬂ
Gbiblbiblbd)(bd)(b(bdi(b‘)‘b(bdb‘blb(b(b(b(b

39S 53 3400 » 9 Co o Gylo b
o y90! Sdglao

Ol pid S 568
il Jl ¥ ki piino
435 3 ol (5 209 st LS g B slito (539 ¢ i yg0! 339
2945 S 3400 3 9 S v lojlu

BRI BABARGBG ARG RARASGNG0G HANADANANG SO BAHBA ARG OO QI THI LI I THI CHIEHI 6
B DO B D D DD D B B D D DU D D D2 D€ D6 DG D€ D D DE D D L6 L€ 1€ 106 L0 1061 Ls
0 54 DA A R DA DA DRA DA DA X B ) ) 1] HC) £€] €] 1)C] 1)€) (€] [ b afr i alv alv alr alv alr alralr alraly
s Aalralralealsalralralrsalsalsalrs alr A saloalralsalralr ATz alr Al A[28]2 87 8]0 A7 8P A2 A7 0]70[7 8]0 07 0

v,('i'!PCDCD{'('{'{Pi'(’!'(DQD(D‘DC'C’CD{P(D()C'\v
» 4 l\'\'\'il\'\'\l\lﬁ'\'\'ﬂ'\'\'\'ﬁ'\'\li'\l\'\l\ b-q






5 b W & ,U 5 ,lowd
Q%Mﬂ &y 7 7') G’) 2 . 4.1’“;.; 0‘9;&
TCHJYVOWLY Qe Js! A9 gald

\ \Y‘/\\ Y\‘\c O‘)’-I ‘_;‘.n: oi) L;Jln.»i d}L"Q) stpbu:;_"
o Sagl sl g 2ok lajlns 5 Lalgs
g (S)lose g 0jls (2l 5 (oges (25 Slaseia = Jol s>
f £ Yo VWAY (rra-1)
Yeg Y-V | WA YO s Gy Slawnl l)2l g ages (6 Slasuta = pgd als
(Yra-v)
SilSe Sl oyl g oges 5 Slasuis — paw alx
FYo-v) show
Y YA Y¥. alnd 2 il s g Golame Slislus (1355 sleial)
¥ WAV | Y¥o Lt ol Lailgss
- e 31,31 el (oslane 5 g5lopted Sl yio o lasleud
\ \FAY vES o ol 3Bl (sl (ylose g (giluseed O jhe 5 barlgs
S
v VWAY |OYEY St LSS 5 el 5 clilis Jadllygiwd
Y YWAN Y¥A LSl 239a50 53 (£ Wogus) g ol B
: b 7e 5l Oldllas 5ol o Olodd Cuw ypd
v VWA v¥Y GEyae () 9 (2955 ey A pe Ol - ﬂé
eing ol gl
) YWAY | Yo 015 s oy Olalal a5 7 b asl 0]
¥ WAY | vy sgrge slslerslo (gl 05 (gjluge Slllas lodd Canw o
Y WWAN YOV Ll cpmyd (dojp slolad oo )lsd,
) YWWAN vay ooy 4 Olesd g Olles y Jyx8 g o)llas dab ol
ilyes s ojgn (dare Cunj sladely b)) Joull s>
. S 039 (hene Cunj (sl (b5l (oges Jodlygiss = Jol s>
WAY | vo¥ _ (YOF=3) sl
A s S8l )l (Jeais Sldlas 5 adgl o)y Sles 240 293 Al
v (YO¥=¥) hyoe 250
(Ya¥-Y).... g_;! S ojgpn poladl gla fodligius = pow B
¥ WA | vos St (25 ats gl el
Y Yoy cbli> cou 3ble e 7)b agi Joallygmwd
s YAV | YoA ol asbie coolazdl gy Joll 52
J WAY |veR ol S3osmgsSee gl Jadllygis
y WAy | ys. | dbesioe oll ablis (dlody) 5 el Gar o sleial,
‘ Jule
28 Olasuie Hlid cow gl 5 5 glaylas g basleud
\ \‘“A\ Y;\ Lfd J U (SHw dw’)pﬁ‘sd Pk ’5 Al and
S8 coo g )lul (mges
o als Sl Ol Stadllas Solodd @ldss Cow pod
Y WAY | vy sto o) 5] Sl T S
oy Sl pgd g Jgl ¢ Slolid
1l Sldllae | odipe lodd SlSsa Cans yod
Y WAY | vsy )l e e I e
il w2
\ VWAY \tas Ol 3Y9h (o o5lo eVLasl 4ol el
¥ YAY | YPO o oyl by
ol el g a0 sl el Josll g0 -

v \YAY | yss A B ol G o0
ol G595 omed Joall 5w Y




&y

“C
=2

St & ,U

OllisMo — .. A gl lgis
Joalljgws | 51 Jo! 4 g
- 398 glaely desl aolicm!
VEV=N (gl o) > 5 0l) (o]
VY=Y (pg3 ) (b et (il
YEV-T (pow sl) ok (ol
\ WAT | YV YAV-Y (o ) ol gl Sljead
YEY-0 {pomg o) oy (el Shagwls
VPV=F (pd ) ()l 0y (shed!
YSV-Y (azin do) (lp) lidas )3 o]
Y YYAY YFA ooly (s5kogy 9 5B sBaY s Joall)g2md
Y \YWAY YA gy (gl kSLhu:‘;’.l‘ﬂ Sloinl,
p9d A asd \ \YAY fal Sleble glaylS ages S Glasuie
| v WA | Yy 1935 pogns GBS b 5 5yt cslo e
Slwleo 51,0 (DESIGN CONDITIONS) a1k bl
)9S sl
Y \WAY YYy s o3l 51 5yl 0 0 Olibas sleinly
Y WWAY Yyy u,«.lf 9 O:L:«_J; IJ:”) 4 Lhﬁl&),) gy J{ )lg mﬁ;}' dl.o...bl)
Y WAY 104 ol 5 b piges Joallygiwd
\ AYAY YY) oMl slaaildahas Jiwy el § dlig bulgs
L slaglysal 13 )eud slad] 4 [’STY]
v wAr | oyyy | 2B sbalsd et slacl gty e o =
ol JS csbady,
Gl cbailsdbar calisew glaasly cud )b ool cloial
Y WAY | yya | TSP et s sy S0 B sl
S PR
) YWAY yva ololy sy (soges b Olasde
\ A\YAY YA« Sy eges 8 Dlasia
¥ WAY | YAY LS 5 6] SoaSed ol Lager bailgd
La &l 9 ol 25 sl lexd b o] lailgus
gy sl JUIS
YAY 55 g ill slag b cols d po wdigs Slosd Cuwpd
" WAV YAE S oS gladil diiai jf (6)0e55 5 b pe e sloinl,
49l ddai - pg3 Ay
v AWAY YAD slaaslbas ay olﬂ.t.g_’.oj—l piled g bilwy bl gy (sleinl,
oMl
Y WAY | OYAS Lth v gl slapioms ol Lylss
rlane >bogisiyteliy sloialipS ala
Sl ol slsialy s pgd e | (V) oy slal ()b
Sl S iy
A\YAY \ ]
byt Slesbiplls slaial: @gu Al =B
9 SAogy S slaialy: 'o)l_w dda YAY-)
Y YAY e 8 Closle
Solane iy ytabi p slainl 1S >
Sl ol Lnialy s g3 ads | (V) Slop oy (2o
; eyl 2
\YAY . e BT
A Sl 2l slaialy: pgus Al U ey
3 d.l_;ga’)_; slaial, : F)Le A_l? YAY-Y
sl g 6 Sluasiitn
\ AYAY YAA oplely wiin g b 4ol




et
3

St &4 ,6

l>
Sl Ye .v_ . Qr:aj a',‘.ﬁ
Jodlygiwd | 51 Jo! & gl :
YWAY YA bapless (sl 2T Jan el 39, (gleinl,
diges o5 b eyus (glodlgidey ()1 9 )l g Joullyghwd
va o)l
S5 s slaslgity ¥ S o) 5 45 Jalygid
il ot
Y YYAY yay oMb g ol o)l s Sl
yay 2o Yo B Y wlad oly sla by s (claalis acgosxe
yay o Ve B Y alad galely ol luar (slaalis dsgasme
Ya¥ e YO BV alad oy sla by s (slodlls acgosre
Yo 5o YO U Ve wilad yalely (sla s olusd (cladidds asgooxe
VYAY yay 198 ol g 4 pllis 51y Sim 3
\YAY YaA (YYAY oloyrs Y=-0) oili 5 ol S jiitio o8, ©Ylin ac goors
cod (pol) (silug g e 9 (pablo Clesd Sl Cawed
Y yaa ] T
liwg) Mg Jolas Shdgy
(A V) ol 2 sojlu g ol b asbwl
SIS g ae Sllaads )
las —¥
oy SB Sl ¥
Pl b g clllas Jle g Jgol ¥
Lalis (slaojlu o kiSigye —0
¥ WAD | Y. A oo ’l‘j‘”t"
xSl Sl g ojle —F
sy ganld -¥
Al Slads 5 @by ljas g SNgs —A
b sl -4
Pl et ollasde -y -
)9'.;.4:) ):Al; CJl',.n.Q?U_ .- 9 0)".») "\\
\ WWAY Y. ,_',.ajob Silwgy (ogee g8 Slasulo
Y VWAY Y.y b Srmts] g (SJgysen Slllas Joalljgiuwd
\ was | vy |® 9ol sladdy by ls (la)ls' ogee (g8 WA
Sk
Y.¥ wo9es shaglessls gla b clanl,
v.a _Mduww,dﬁ)ub)) Olalllas loss I
2945 Jod slaJRix gl ol
Y YWWAY Y5 ode sl o 8 zokaw (55l g d)'l..m)loi
¥ YWAY | Y.y Wla3g) > g it 95 el 9 Joo Sadigg (sloial,
Y WWAY Y. 2ol gl Jigh (slojte b (closal,
py. |2l et ISy e Ly y Jodly gt
)’n‘a‘ Ck») )J ‘JJU[LA L;lha),.bu
WAE [T V5 slaojlo 5 Ay bylas o5l chlis claial,
\ \YA¥ YyY ) ,_J ,_;l.ha)'l.w U’I)l’ prrees 1:;',.0




H ol L 0,0 8 yLowd
Ol e & TR 2 A puiii g
Joallyguwy | 31 Ja! & yald
v \PAF Y )l L;)L!_QKJ 3 d)l.!)_go).e(_v Slalles PPERR W W'Y Sled s &L_N)-QB
Sy e Jo p> o350j 5 (sl (sladilels
Y 2525 9 ol slagle 53 oliysliS el )b 2bs))
AATA) S sl ()l sloinly
v \WAF \5 it )l (gl (Al M CuiS il 0)9 s (sloial,
45‘.&59)
v wae | vy |2 Sl (slpas s Slier (slaelSinnl (Sdg)a b kilss
€ S j
Y A\YAY YA ol glrailiabag > cuts JpS Joalljstws
¥ WAY | A eoip; S iSe; g dlols e (b Lalss
¥ WWAY ¥y - i) 25y gladilly 3)8las (b Cleds Cuw b
Y \YA¥ AR R D)l} ») )Jf)i 9 Lmu,n:...» Uﬁ:.b).kgb @l)]p ]a)‘}«o'
YYY S Sgyun Colin fun Joalljgiws
e |2 M ¢ Ul slaz b dasrecun) Sl obj)) Joall g
Slozl >y
\ WAL | YYYF i Jlail b slaglazsbo shb Lilss
\ WAL AR Vg mo slaglaitls duwbr g olb lilss
\Whoa | 1P s b slass b (SolKe Oluwwli oges (b lasuie
Siudyga s sladly)
¥ WAD | oYY o815 )3 o slyal 5 alo ol s
YYA idne SBLEST b Mol 4 claojly
¥ YYAY Yva Slolsg; pdlas el lalllas Clodd Cowjpad
Yy ol glio jl sl pylel Jasllygins
. a9 05 elainl (olazdl ola St jasuii gloial,
ol glis dawg slog b golatdl
45&3,,
» was | ovee 6ol sLadbla slonl - oolamdl g 25 4ag Clesd gy
(L;J ~{ —call c]a..» 4«:)3) )L..‘.ﬁ it %)
v WA — e g (slemal —(golaidl ( 28 4 g Sldlbs del g,
Jid cod oyl slmailobs
¥ YYo Six slein o35 il (Sdgsen (sl pe e sloal)
. ooy | 9 b Bl slaglesle (Kdyin olb blss
; en | 2N s T lag e e ST 3] ol
leals 4> 0
\ \YAL Y4 cdliw] 2w cabjh ol b Clasie
Odao gl il
\ \YAD ¥ clawl p 3 cdbsl olpl 8 Olasule
v WA ey o, 555 il clplasdlu gl SUdly adg ials IS,
SRS




&y el W &b | ooyles

Jodhygiws | 51 Jol | s
) YYAD TEY hieel stalad  SawgsT sl sleinl,
Y¥¥ a2 (53 gbojlu aobipys

L dgge (i siletilo Cughl oh2l balgs 5 b slaial,

o

Al FRP g SUI i esltizul

v vEs ol s5lwan bSs 5 ilws e (Plb Gle 5 balgd
: o8 )ljasss

\ YYAD YYY JUis cod o)l ped b jo lass b
v Y¥A i) SR ptalejl a0 (b g ST Lailgs
\ T¥a St cov (g lul pgd Als po Ciless gy
B oobee > dgeg oy e

Yoy i D Sl il Jye







