DRAINAGE
CALCULATIONS



reaeqg xoddng

00ct 888 0000 ¢ 0009°1 000S°0 088g°T X EeadY
0c6G " veb 000c"T 0009°T 000570 088¢°1T XI eeavy
FcOT eS¢t 000€°1 000€"T 000% "0 08G0°T ITIA esay
ASE Lt S 000F " T 000¢°T 000F "0 08¢6°0 ITIA E83Y
QOg6 " LLT 0000 ¢ 000L"0 000570 08LC" 0 IA ©2dy
0000 89T 000T" ¢ 0009°0 000670 0059¢°0 A BRIV
009L76%T 0000 "€ 0009°0 0009°0 00ET"0 AL e8Iy
€556 5L 000E "¢ 000G°0 000970 0880°0 ITTI e=2ay
002E " 79 0005°¢ 000% "0 0009°0 0L90"0 I1 e=sJay
009€ "6t 0006 "¢ 0007 "0 00092°0 QTR0 0 I eaJy

g1 IR AT say ZTu uoTidraose(

MOTA AaTsusjur <R I20D eIy LIy

sAemybt
Yy 93e1s Ispun pooTI JIA Ggg pue pooTF IA z - Apnag sbeureag ssjzocbooT - uoradraosa(

iejeg andul USATYH

Poy3aW TRuoT3ey



Ditch 1
Channel Calculator

Given Input Data:

ShAPE ... it
Solving for
Flowrate
BlOIE wh s S I F I E I E B T S e m
Manning's n
Helghlt comincuimrimi@ai5itesmms o
Bottom width
Left slope

Right slope

......................

Computed Results:
DEDBEH 2 nmmmmrms smnimom s ms moms s s s
Veloeilty
Flow area ....c.iiiiiniinnnnennnn.
Flow perimeter ......icceeeenenen
Hydraulic radius
Top width
Area

.......................

Critical
Critical
Eritiecal
Critieal
Critiaat
Critical

Blaie csusam B vibiE PTG
velocity
BESE ¢ w55 85 A ET 58 oo n
perimeter ... .. .........
hydraulic radius
Critical top width
Specific energy
Minimum energy
Froude number

Flow condition

...............

.................

Trapezoidal
Depth of Flow
40.0000 cfs
0.0120 Fe/fn
0.0200
18.0000 in
12.0000 in
4.0000 ft/ft
4.0000 ft/ft

14,1123 i
5.9629 fps
6.7082 ft2
128.3733 in
1:5248 in
124.8987 in
10.5000 ft2
160.4318 in
78.4019 %

15. 8718 in
0.0068 ft/ft
4.8077 fps
§.3199 £t2
142.8724 in
8.3852 in
138.9717 in
1.7286 £t

1: 9839 ft¢
1.3094
Supercritical



Area T

Manning Pipe Calculatoxr

Given Input Data:
] o= 1 o 1= SOOI Elliptical

SOAVING TEL suveavesRi@ysSemigyss Depth of Flow
MITOF 08 s ie et migiirni s dadnin 24.0000 in
Major aXis .. eimee et e et 38.0000 in
PLOWESHES sswiavsrsw s wnms mes e w6 40.0000 cfs
SLOTE coinimpssRniRsBsRFERs SRR EF e 0.0120 ft/ft
ManNDilg’ S T v e v v e emeonnsnseeannea 0.0150
Computed Results:
DS s s s B G a s T EadHesomme 19.7147 in
2N ot 4.9742 f£t2
Webbetl ol sinmsvessws s o i nsw s e 4.3724 f£t2
Wetted Perimeter .... .o iveennn. 67.7893 in
Perimeter ..ot e it s et ie e 98.6348 in
VELGETET wwww o amswsmowwe s sw o v @ 9.1484 fps
Hydraulic Radius wicessssvsssmssae 9.2879 1n
Percent FuUull ... i in it snenennns 82.1448 %
Full flow Flowrate .......veeeo.. 38.6209 cfs

Full f£low welocity isimswmsmseson 7.7643 fps



Ditch 2

Channel Calculator

Given Input Data:

BRADE wocwswmvmscwins suiss 8 isns Trapezoidal
Solving for ...t e Depth of Flow
FLOWEBES wiwesws apsSpe @y eh 55 mEs ©4.0000 cfs
31 o T 08080 £c/ft
Manmitig™ s B coes swsvs a9 b w0 §5 5 d o 0.0200
Height ....... ... oL . 24,0000 in
BOCLOM With sei tasvimenmemenmamman 12.0000 in
Left 51008 .« ittt i i e e 4.0000 ft/ft
Right SlUDPE s:i9s sssmmemams vmemans 4.0000 ft/ft
Computed Results:
(=T o R 18.1145 in
VeloCity it ittt i i e &.0239 fps
Pl SESE § et s i i H iR E R S a e 10.6244 ft2
Flow perimeter .........cecue..... 16l .27l In
Hydraulic radius ................ ©.4804 in
Top width ..ot i i ie i e e 156.9161 in
BEEE 5 5 R 2 b b bmn no s ki i ma n o 18.0000 £l
PEPIMeERYr ciccvsvimesmens iS5 5550 209.9081 in
Percent full ......ccoiiiiniinninnn 48477 %

Critical Information
Lrdtioad deptl wisvrps ipimams in,. 19.4351 in
Critical slope .. iiinnenen.. 0.0063 ft/ft
Critdeal Wolo@IEY ssms co 55 tmmeme 5.2841 fps
Critical area ... .iuiiueeiinnnnnnnn. 12,1119 ft2
Critical perimeter .............. 172.2661 in

CEitieal hydranlic wadiues serwse 10.1245 in
Critical top width .............. 167.4809 in
Speclific EMEPTY s spsmr bmiNs § 58 400 2.0735 £t
Minimum €Nerdy e uweweneenennn- 2.4294 ft
Froude NUMBETE 56 w55 @6 i m s o moe e 1.1782

Flow condition .................. Supercritical



Area IT

Manning Pipe Calculator

Given Input Data:

S aT= T o = O Elliptical
FOLATAING EOT oo o s e e s o9 s 0 5 @ 8 @ Depth of Flow
MITOE G380 sswiCs s msSasws s emess 29.0000 in
Major axis ...t in i et et 45.0000 in
FloOWrate . i iin it ineee s trenesnenean 64.0000 cfs
Slope: sprwisimrr g m iR Y e 0.0120 ft/ft
Mafmiing™ s I scessssss o amamsmnnms . 0.0150
Computed Results:
Bephl: sniasneumsminos s v ins s e 23.5957 in
Fia= - G e 7.1177 £t2
Wetted Area ..ottt e e eeee 6.2019 ft2
Webbtad Poridmeter .sssiwswvsnsessss 80.2605 in
Perimetel scaimenssassascbemememes 117.6015 in
VeloCity wree e inieieaeeenannnnnns 10.3194 £fps
Hydraulic Radius ....ouvuevewunnnn.. Ll . L2972 Tn
Pergenl Full sesswsesnssrnimigmess 81.3646 %
Full flow Flowrate .......c..oou... 62.4109 cfs

Full flow veloClty .. i e 8.7684 fps



Channel Calculator

Given Input Data:

SITIIIE & 455 o T UGB 5 T o b oomm e o m oo o om om0 s ot o Trapezoidal
eIy Eor cncoweiminnemsnpemi@e s Depth of Flow
Flowrate .......c.ciiiniinnnnnn. 80.0000 cfs
BLOTE wews vosws swyms e sy §5 48305 § 0.0150 ft/ft
Manning's n ...t mneiinnnn. 0.0200
Hoglh cw cmpwpimsms snsGeinsasd s 24.0000 in
Bottom width .........ciiiininn... 12.0000 an
Lotk slUpE siwoswswmewsms Smsessms 4.0000 ft/ft
Right slope ... iiiiiiiiiiinnnnnnn 4.0000 ft/ft
Computed Results:
DEDUN scimimecmrms smwomn mmxown e w s 17.8802 imn
Velowily vonpioimr s Rpinsies a8 53 7.7141 fps
Flow area ......cciiiiinnnnennn 10.3706 ft2
Flow perimeter .........cou...... 159.4438 in
Hydraulic radius ................ 9.3661 in
TG WIHLH sessmisnaimenmememmuemerms 155.0415 in
BECB s v mos o vms s w s w5 w68 808w Y @ 18.0000 f£t2
Perimeter .. ..uctiiermnreennnnennn 209.2091 im
Peroent dald sw: yuims smsmvensesms 74.5008 %

Critical Information
Critical depth ....uiiiiiennnnn. 21.3781 imn
Creitdeal glops sswivpevspniniesss 0.0062 ft/ft
Critical velocity ... iicnnnnn 2.5261 E£ps
Critlenl AXBE s imidai@nmesmamens 14.4767 ft2
CFLELGR] phrimefmr woiwvsewinyspan 188.2887 in
Critical hydraulic radius ....... 11.0715 in
Critimal top widlh .s:e: svsms snuz 183.0252 in
Specific energy ....... .. 2.4148 ft
Minimum SNELrgY «sccsoiasnsinmmnnen 2.6723 £t
ERHE e .ocwwivcavigsnssmss 1.5180
Flow condition .................. Sipercritiecal



Area IIT

Manning Pipe Calculator

Given Input Data:

SHADE »sesia it e giepiai B Emdwss Elliptical
Solving fOr ..t ivn it oeanan Depth of Flow
MINOTr AX1S «iivevennsnsnocsananna 24.0000 in
Mo or LS cosssmpvvamemineyes e 38.0000 in
I 0 Y= R = 38.0000 cfs
o) o 1= Y 8.0120 ££/ft
Manndmg ™S B v esmes o5 985w w8 w6 @ s 0.0150
Computed Results:
Depth L. i e e e 18.7088 in
Bred cipwinsesssmius 2588 imsBasmi®s 4.9742 f£t2
Wetted Area ... vt tnnnenanns 4.1603 f£t2
Wetted Perimeter ......c.iveenien.. 64.6556 in
Pordmerbor oo smsm as s o em s o 506 6 98.6348 in
VEBIDEIEY cowswsm 00 955505 5089595 5 ot o 9.1339 fps
Hydraulic Radius ... eeennnnnsn 9.2659 in
Percent Full .... ... . iimieennennn 77.9532 %

Full flow FPlowrabs .wsecwsiwsewse s 38.6209 cfs
Full £low veloClity ..v.ieiiennnn.. 7.7643 fps



Ditch 4

Channel Calculator

Given Input Data:

SROPE. o cmws v s o mn wmams 0w s wE Sy Trapezoidal
SOLVINYE TOF sicistsmmomnme nmamm nom Depth of Flow
BIOWEEER v cmsw o s muw e w s m g e e i 150.0000 cfs
FLEEIE. 5 5 0 omow om o 5 o 1 ams m rmon  m  mwn  w 0.0100 ft/ft
Mammdrmg¥e B vawwves swimaemsm ey 0.0200
Height ..... .. ... 36.0000 in
Bobtom Wittt .iuwissinisesus 6501 12.0000 in
Left slope .t i it i i 4.0000 ft/ft
REGQHE BLODE woipime it a3 idammnane 4.0000 ft/ft
Computed Results:
Bemkh cscivsvwcns smsmssmimimninse 24.9279 in
VeloCity i in ittt it i e i 7.7566 fps
Flow G288 s:csisscnsms cmiss 055 g 19.3384 ft2
Flow perimeter ..........cccin.... 217.5606 in
Hydraulic radius .....ccuieuunnman.. 12.7998 in
T WHEER wow vomom mwome w om0 s e y o g g g 8 211.4231 in
BTEE 55 65 808 28 5 m 8 a2 im0 m om vmr 2 om0 om e m om e o 38.0000 Ft2
PEEimeter coiwsvnimsdwamsnwans vug 308.8636 in
Percent full ........ .. ¢c¢ceeuiunonn. 69.2441 3%

Critical Information
Creibicgl dopth .sssievims sosmasns 27.8886 in
Critical slope ... iiciiiinnennnnn 00057 £8/f¢
Pritipal velutity saivsinsmancams 6.2686 fps
Critical area «.ccccimevennnnnens 23.9488 ft2
Critical perimeter ........c...... 241.9750 in
Critiecal hydraulic radius . <n:9: 14.2401 in
Critical top width .............. 235.1.088 in
Speciiic QUNBYOY cormybmessntsEide. 3.0123 ft
MINimum eNergy - .« - v v eneeennnn. 3.4861 ft
Froude NUMber «:i:ciisvmrrenmomens 1.3052
Flow corditien « .oiviswumssmsmans Supercritical



Area IV

Manning Pipe Calculator

Given Input Data:

SHAPE! wow s s ar s b s 5 w5 o 608 8w S e S Rectangular
Bolvitid EOf siwimswwvwswimwewswym Depth of Flow
FHETGBE o mrmom s d bk a3 5205 S5 505 58 Bad 48.0000 in
WLAEhD ot st e i et et e te e et e e 36.0000 in
PLoWEGED: wavesmemw e ems e e e m e w s 150.0000 cts
BIOEE ,vssssmb s D i BE e Bews®sshass 0.0150 ft/ft
Manning’ 8 I veeeei et enenaeanan 0.0120
Computed Results:
Depth vt e e e e e e e e 38.9024 in
N =V 12.0000 £t2
Webthbed ATEE swsmewsessnis v s @y s 9.7256 Tt2
Wetted Perimeter . ... .ot nnen. 113.8048 in
Perimeter . ..oii ittt ettt 168.0000 in
e Wo Vol oy S 15.4232 fps
Hydraulit Radiug s.:iesesiovwesads 12.3060 in
Percent Full ...ciiiin i menennen 81.0467 %
Full flow Flowrate .......veveee. 164.2227 ctfs

Bull Flow valotdly sesensswuissase 13.6852 fps



Ditech 5
Channel Calculator

Given Input Data:

HRAIE s eme s msm s w ey e s s Trapezoidal
Solving fOF isic-ivnm-smnanememes Depth of Flow
FlOWERAER cnc:issmsovwswmmansmmyes vws 168.0000 cfs
< Ko o [ O U 0.0050 ft/ft
Momadang®s B swsswsvsumwoms soumpsny 0= G200
Height . ... ... ... 48.0000 in
Botiom width wsswsms ssswvesmsasies 24.0000 in
Left slope w.ovivniin o it iieenaanns 20000 FEifk
Right 2lope .wssssevensansvs ssims 3.0000 ft/ft
Computed Results:
Depth .. e 31.3622 din
Nelaglty sinpiaime iGsmhiSs Shema 0 ©.5360 fps
FIOW @rea ....cucveeennnnneenennn 287037 Fi2
Flow Perimeler :ciiacamscsnmenmosn 227 .2887 1n
HEdraulie Pedfdiie wem e e e um e e w o o 16.6510 an
TE0 WIHTH ; sacmi ensms iNsMEsREERnin 212.1132 in
BUETETIR v womrs om0 N N S NN A R G 56.0000 £42
PErimeteT ;isimbiniesiss s sss £5k 327.5787 in
PeXCent TUll . cocmemmony vasmn sms 65.31L71 %

Critical Information

Critiecal deptl s.iscesinsivsmssesas 307250 in
Critical slope ....cuiiiiiinennnn.. - 0.D05E Eb/EE
Critical velooity scipssnows smsai s 6.7775 fps
Critical area ....ieieiniinnnnnnnn 24.7880 ft2
briticel perimerey ssemsmsansd @i 218.3219 in
Critical hydraulic radius ....... 16.34%96 in
Crivical top Witdkth scscssamsos =as 208.3500 in
Specific energy ....ceivenneonan. F.27 766 £
MinilmEn SO8ray ssesi saess imi@ssn s 3.8406 ft
Eroude DURESE . mossms s s o s o v mmews ... 8556

Flow CoONaition ssse: ssssaams i858 Subcritical



Area V
Manning Pipe Calculat

Given Input Data:
SHEDE ssssmsvos S i intRoEgisims s
Solving for
Diameter
Flowrate
SIS sinmin i@ iR iR RIS IS SE s,
Manning’s n

.....................
------------------------

------------------------

---------------------

Computed Results:
Depth
7N =T
Wobkbed BAICE swswsrsmsmye s@ss o8 s s % s
Wetted Perimeter
Perimeter
Veleeilby civcowsvsvimsmws wewsseas
Hydraulic Radius
Percent Full .....¢.iieeiernennnnnn
Full flow Flowrate
Full flow wvelocity

...........................

----------------

-----------------------
................

--------------

..............

Critical Information

..................

Critical
Critdesd
Critical
Critical
Critical
Critical

SLOPE siww e nemsm e o m e
velocity
o L
perimeter ....i.iiiiien...
hyvdraulic radius
Exitical top wideh
Specific energy
Minimum energy
Froude number

Flow condition

...............

-------

.................

------------------

...................

------------------

or

Circular
Depth of Flow
84.0000 in
200.0000 cts
0.0050 ft/ft
0.0200

50.8569
38.4845
24.3702 ft2
149.7%47 in
263.8938 in
8.2067 fps
23.4275 in
60.5440 %
283.6197 c¢Es
7.6296 fps

in
ft2

44.2748 in
0.0078 ft/ft
5.7233 fps
20.5692 f£t2
136.4965 in
21.7000 in
84.0000 in
5.2780 £t
5.5343 ft
0.7765
Subcritical



Dicth 6
Channel Calculator

Given Input Data:

BDADR s cvcvwoms ey @ Fie s ME &Y § 6 g Trapezoidal
Solving for .. .. .iiiiiii i Depth of Flow
Floweame cccviws quis s iRicaios isss 179.0000 cfs
SEGDB it vmnmmomimn wimonimmo o n w0 530 8 0.0050 ft/ft
Mameiarg" & B ssms s e @ o s EEE 55655 S 0.0200
Height ... ... ... 48.0000 in
Bottom WidEh e coacosassnsmesmnmn 24.0000 in
Left slope i ii it i 3.0000 ft/ft
Fight SlOPE siwnimsdmnioms smammumnr 3.0000 ft/ft
Computed Results:
PEREE. wwsmsmmammans smew P IEEEEY g 32.19209 in
VBLOCITH 5 585 cmrome smemmsmemmswn s 6.6410 fps
ELOW BPEE axwws svsps smsn9ims g5 s ms 26.89537 ft2
Flow perimeter .............c.o.... 22 1. 8928 dn
Hydraulic raditus weiws cosse sn sams 17.0538 in
Top width ...... ... 23 T1481 dn
BPBE wimiswsswimpmuims TGS Ens §5 3 56.0000 ft2
Perimeter ........ oo, ... 3275787 in
Bereent foldld cipiwyswvemsswing s9e 67.0643 %

Critical Information

Critical depth ..., 31.6032 in
Critienl olops sicssosensdusnn o - 0.0055 ft/ft
Critical velocCity .ceeiwinonn..n. 6.8649 fps
OCeitical @508 ;o sns@o sy 55555 500 26.0747 ft2
Critical perimeter .............. 223.8762 in
Critical hydraulic radius ....... 16.7716 in
Critical top width .............. 213.6192 in
SPeciflie BHOTYY asss s oassoismenme 3.3680 £t
MIinimum €nergy « . cv vt ennennren. 3.9504 ft
Frowde MUNDEY sawime 55605565 nmswe 0.9593

Flow condition .........eueeuueno... Subcritical



Area VI
Manning Pipe Calculator

Given Input Data:

BUELIE  «owws 6w sm sos o m 6w S56 8 s & 5 W S 8 65 Circular
Solving FEOL ssewswswesomesssnidoss Depth of Flow
DI BHElET toss 9t n s RSG5 P i B 55 @ Buek o o 96.0000 in
FlOoWEate it ie ittt e it e e 178.0000 cfs
SLOPE o smuim v ansm e se oy s e s s @ 0.0120 ft/ft
ManDiDg’ S I . cueeveoanssaasaonsssns 0.0220
Computed Results:
Bicic g e L L T I Y 36.1493 in
N 50.2655 f£t2
Wetted Area .. eiiiiietreeeeneens 1¥ . 831383 L2
Wetbod Perimebelr wciwimsmosmsmsws 126.8475 in
Perimebel soisvemsmsmin an o355 86 oo & 301.5929 1in
VeloCitY ettt oeenceennennaeennnns 10.2811 fps
Hydraulic Radius ...ttt nn.. 19.6544 in
Percent Full sisceswsivevwivsamsa 37.6556 %
Full flow Flowrate .......e.ueoue... 590.3958 cfs
Full flow veloCity ..vieiueuinnn.. 11.7456 £fps

Critical Information

Critical depth .....c.viiiinne..o.. 39.9693 in
Critical Slope .uueivieeeeeennns 0.0083 ft/ft
Critical veloCiby iviccssvcsnsssa 8.9881 fps
Critical BrEa wassmssssiesssnmsman 19.8040 ft2
Critical perimeter .........ovu.. 134.6591 in
Critical hydraulic radius ....... 21.1778 in
Eribinmal Twp Wit civssvionsmsmes 94 .6469 in
Specific energy ... eie o, 4.6551 £t
Minimum energy .. ue e eeeeennn. 4.9962 £t
Froude number .. .....eeueenmennenn. 1.2128

Flow con@iCioll wicsimsssorioie s Supercritical



Ditch 7
Channel Calculator

Given Input Data:

Shape ....... i Trapezoidal
SOLTING FOL ctseimaitrmanme vmeme Depth of Flow
Flowrate ....... . ... 333.0000 cfs
SLOEIE wo v wiymh 8% 3RS i T Bonmmons s 0.0060 f£t/ft
Manning's N .. v veviiineenn s 0.0200
HBAGIE < wwnms 5% f5 58 808 65 mm s o m o m 72.0000 in
Bottom width .................... 24.0000 in
LTt BLOPE it imssnnmeamsme o 3.0000 £t/ft
Right slope .v.iiviiinin e en. .. 3.0000 f£/8t
Computed Results:
DEPEN wicmraromomome smnmmens omswa 40.0424 in
Veleedly wevisnins SPFT L 1 1 DT 8.3088 fps
FIOW area ... cieiniiinnnnennn.. 40.0778 ft2
Flow perimEbET v s i sforarme smeen 277.2506 4in
Hydraulic radius ................ 20.815% in
TR WIAEN s cm w55 0855 ommmn nme e 264 .2547 in
7 = S 120.0000 ft2
PR ImEEET & 5 95 tnmmomn wmmma 479.3680 in
PElEnE Tall .ociviwesmscanims 585w 55.6145 %

Critical depth .....iviionnnnn.. 41.5027 in
CRLLLeal SlOPE s weifms d 8865 »mamn Q.0050 Et/Et
Critical wvelocity .....vviineon... 7.7800 fps
LPdlblonl SP08 e asmi 80 ame nmame 42,8019 ft2
Critical perimeter .............. 286.4859 in
Critical hydraulic radius ....... 215141 Aim
Critical top width .............. 273.0160 in
Specific energy .«.......ooueounn. 4.4097 ft
Minimum energy .« .«.eeeweeeennnn. .. 5.1878 ft
Froude number ..........ccoueou... 1.0858

Flow comditien .o: sssmeimscaine «n Supercritical



Area VII

Manning Pipe Calculator

Given Input Data:

SHEDE &iemnmes somsmemmemama smsmsmwe Rectangular
Belwig @0 coicimscwvmsms vwemgs s Depth of Flow
H8IGHT & . asc e smeamememesmymamms 90.0000 in
Widbh wocmiwvsinwiws swsmsms swaws s 84.0000 in
Flowrate .......c.0iiiiiminenennn 3530000 efs
BLBIE wwinsnosmanp W@ I E RS § W HL2R LTttt
MaNNing s M v v seeennnenensenenns 0.0220
Computed Results:
DEREl s ins sn @3 sniRsRs SEIFS .6 Hims 50.1950 in
P = (U OO R 52,5000 Ft
Wetted AT s:0 65 cms tmemema nmema 29.2804 ftz2
Vigttéd Ferimebet civivwiwmsima swnms 184.3899 in
PEBrimEter ,..cicecmcmssmrmammsinos 348.0000 in
Veloedty covsssnmsmsmwams B @® 595 Hs 11.3728 fps
Hydraulic Radius ...:cuueuneennnn. 22.8666 in
Beroent B@ll siwsssnssvins caimsss 55.7722 %
Full flow Flowrate .............. 577.0148 cfs
Full Elow veloGlty .svvswrsnsnssn 10.9908 fps
Critical Information
Critical depth ....... ... ......... 49.5348 in
Creivienl BlOPE sisssssmcasinimacs 0.0124 ft/ft
Critical wvelocity ... .. 11.5244 fps
BELEIEE] S s isiaiemikimemmnn 28.8953 ft2
Critical perimeter .............. 183.0696 in
Critical hydraulic radius ....... 22.7286 in
Critacal bop wigdbl .vsevsmins im0 84.0000 in
Specific energy .......ceeveee.. £.1928 £t
Minimum Brery ssissssisimsasisss 6.1918 ft
Froude number .........cicuieuiun. 0.9803

Flow condibion csisinwsemsss snsmie Subcritical



Ditch 8
Channel Calculator

Given Input Data:

Shape ... ittt Trapezoidal
EOINATIT TO8T s et miCEim A & mbme e Depth of Flow
Flowrate ... .. it 352.0000 cfs
L R T T L L I T U 0.0060 ft/ft
MEBRag 'S B ccmams emsmpemigy e Ey 0.0200
BELGITE 2 6w 5 m o m om mom  om om w om m i o cme m o 96.0000 in
Bedtem wldEh coiorsmosmmsws ey e s 36.0000 in
Left slope .ot i i i e e 2.8000 FL/ft
Bight 2leps sijsscvibsupinsanissss 3.0000 ft/ft
Computed Results:
Depth ... ... i i i 38210 in
Valoml by coms i s es s 0 0 i @5 §E 55 a0 8.4140 fps
Flow area ... iiiinennnnnnnns 41.8349 ft2
Flow perimeter ... vivenenncenns 283.9950 in
B PG 18 Padins cimwiwinwewnmgs 21.2124 in
POl WIHET 555 s 00558 S hmammenmn wom o 271.2687 in
BEEE wcmsmmmems amemuaimmems o683 m5 88 LIS 216.0000 ft2
PerimMeter . i:ivinecamens cmemn wmen £643.1573 in
Pebdomt dold « cocimsvcswn smemp 5o 55 40.8453 %

Critical Information
Critical depth ..........c.co.... 40.7712 in
EiEiael slepe civvsninwvisieuinss 0.0050 ft/ft
Critical velocity .- cvievnnnnnnnn 7.8530 fps
Lodddeml SeEs cwviwwsmswwsmimns @i b 44,8238 f£t2
Critical perimeter .............. 293.8599 in

Critiecal hydraulic radiils s ems e 21.8650 in
Critical top width .............. 280 82°L3 in
Speelfin BHErOY sisims isiseintew s 4.3678 ft
Minimum E€Nergy - .. .-ceueuweeennewn. 5.0964 ft
Froude NUMDEr . ..o cectimonnnenon. 1.0904

FloW comditiom covsswmowegwams b Supercritical



Area VIII
Manning Pipe Calculator

Given Input Data:

SUEETEEY v o n wooe & o i s oot 36 000 0 0 90 0 e ot 3 20 O St 4 Rectangular
SOLEING O vwiss s miBidon mammnmes Depth of Flow
Helght ... .iciicivcinmecaanenesnss 76.0000 in
BTG smaicms iB UG 5EEES nounmeinmamen 101.0000 in
Flowrate ...iiieiiiineinannnennnn 352.0000 cfs
FLlEIE su s im s SEA D S M A pom w3 0 0.0120 ft/ft
HaRE IR 8 B cncvvimsmnomsyssmsmsn 0.0220

Computed Results:

Depth . ... e 43.4%946 1in
BEDE wy suim s i oS0 @i @085 58554 m 53.3056 ft?2
Wetted BArea . .v v i it i e e e e e ee e 503066 T2
Wetted Perimeter . .....vuoveevnnen.. 187.9892 in
Perimeter .... .ot o et eee 354.0000 in
VeloCity vttt i e e e e 11.. 5385 H£ps
Eydraulie Padduws covoaswpapanyews 23.3681 in
Percent Full ... ... enana. 57.2297 %
Full flow Flowrate .............. 585.1397 cfs

Full flow velocity

Critical Information

Crdicioel depkll sos swsmsmsixsas s 45.4584 in
Critical slope ..viiiieiaeannnnn. 0. 0108 £u/ft
Ladbliegl) vwelowl & sripssntmssnins 11.0400 fps
Critical area .....iiiniannnn. 31.8840 f£t2
Critical Perimefer i os isseismnma 191.9169%9 in
Critical hydraulic radius ....... 23.9234 in
Critical top width .............. 101.0000 in
Specific energy «c.o.ive i nnnns 9.6936 ft
Minimum ENergy .- ueeeeenenennnnn. 5.682Z3 ft
Frougde number .. coiws vwswvs swswsan 1,0685

Flow condition

.............. 10.9771 fps

.................. Supercritical



Ditch 9

Channel Calculator

Given Input Data:
Shape ... . it i e e
Solving for
Flowrate
BHOPE vy cn 1905 38 kST HAE T mn nmamesmn
Manning's n
Hedght s cssmsmnisimsimennamncmesmn
Bottom width
Left slope
Right slope

.....................

Computed Results:
DT, 55 5 om s on o s v o i o w3 0 3 v
Velogity
FlOW 888 v iveicnmnnneiniannnnnn
Flow perimeter ..........cuuvonn..
Hydraulic radius
Top width
Area

.......................

Critical Information

Critical depth
CETTIEE)L slopw cvvrwimmumsougmywa
Critical velocity
CEITlGal aredm v sveiwswoigsmsims e
Critical perimeter ..............
Critical hydraulic radius
Critical top width ..............
Specific energy .- .uu i e n..
Minimum energy
Froude number

Flow condition

...................

Trapezoildal
Depth of Flow
495.0000 cfs
0.G080 B/t
0.0200
96.0000 in
48.0000 in
3.00080 £FE£/ft
3.0000 ft/ft

50.5445 in

7.0642 fps

70.0721 ft2
367.6715 in
27.4440 in

351.2671 in
224.0000 ft
655.1573 in
52.6505 %

45.7908 in
0.0048 ft/ft
8.3974 fps
58.946% ft2
337.6066 in
25.1427 in
322.7449 in
4.9875 ft
5.7239 ft
0.8049
Subcritical



. Manning

Given Input Data:
Shape
Solving for
Height
Width
Flowrate
Slope
Manning's n

Computed Results:
Depth
Areag
Wetted Area

Perimeter
Velocity

Percent Full
Full flow Flowrate
Full flow welocity

Critical Information

Critical
Critiecal
Critical
Critical
Critical
Cribical
Critical top width
Specific energy
Minimum energy
Froude number
Flow condition

slope
velocity
area
perimeter

..........
.............

Wetted Perimeter ..

Hydraulic Radius ..

hydraulic radius

Area IX

--------------

..............

..............

Pipe Calculator

Rectangular
Depth of Flow
82.0000 in
168.0000 in
495.0000 cfs
0.0120 ft/ft
0.0220

35.2831 in
95. 686667 ft2
41.1753 ft2
238.5862 in
500.0000 in
12.0218 fps
24.8516 in
43.0404 %
231 95863 wis
12.8776 fps

40.6441 in
0.0079 ft/ft
10.4320 fps
47.4181 ft2
249.2882 in
27.3908 in
168.0000 in
5.1871 ft
5.0805 ft
1.2358
Supercritical



Ditch 10

Channel

Given Input Data:

SHAPR 25 o i8R0 dummnmnrme smemme e
Solving for
Flowrate
Slope .ttt e e e
Manning's n
Bol gl vowsvsvwiwsamenygmimssmses
Bottom width
Left slope

Right slope

Computed Results:
R 5 0 0 050 S5 5 s om s mo e o o m i w3 5
Velocity
FIOW Grea ...iuvuit e et eeeannnn
Plow perimeter s co5 6565 05 r e
Hydraulic radius
Top width
Area

........................

................
.......................

Critical depth
Critical slope ... ...
Critical welocity
CLritioal ares wviswivimsiss @i es s
Critical perimeter
Critical hydraulic radius
Critical top width
Specific energy
Minimum energy
Froude number

Flow condition

...............

Calculator

Trapezoidal
Depth of Flow

888.0000 cfs
0.0050 ft/ft
C.0200
96.0000 in
48.0000 in
3.0000 ft/ft
3.0000 ft/ft

58.0768 din
9.%077 fps
g@. 6270 tL2
415.3077 in
S 0760 11
396.4587 in
224.0000 ft2
6556.1573 im
60.4963 %

58.820L Amn
0.0044 £t/ft
9.4542 fps
93.9267 f£t2
425.0707 in
31.8193 in
405.7207 in
6.3652 ft
7.4525 ft
L.0605
Supercritical



Area IIT A
Manning Pipe Calculatorx

Given Input Data:

SHEEE wew sw o w s w e w s w800 w0 o m o w s w6 Circular
Solving Lo isicnswimiswswimsiwss Depth of Flow
DIAHEEEE . isicniniBasntloisEenes 18.0000 in
FlOWEate .o vnreeeeeonenenncnennes 12.0000 cfs
LD sy g o v 2w e 90 5 6 T N A B R s A 0 0.0200 £t/ft
Manning'™8 T sswiviassnsssdssesess 0.0150
Computed Results:
DEPEH svisss i innd s s BN ima 13.7622 in
2= 1.7671 ft2
Wetbeld AFOB v ww b m e e s wsweee s ws 1.4498 £t2
Wetted Perimeter ........ccecuven- 38.3108 in
PEEIMOEEE o iwow bom s 5 oo ms oo o mm s omn 56.5487 in
VeloCiltY wi ittt i et et i e e e e 8.2772 fps
Hydrauli¢ Badins siseswseswsesss 5.4493 in
Bargeiit Full sissssnsimagsing e ses 76.4568 %
Full flow FlOWIAat& v v vveveneenna 12.8747 cfs
Full flow veloCity .teeeeeenaoannn 7.2856 fps
Critical Information
Critical depth ....¢ccuiiiienninn. 17.0232 in
Critical slope ..viimiiieennnnnnn 0.0201 £L/£k
Coitical velolby wissinszysvisss 6.3611 fps
Critipal QYe8 ssssmisaisinssssnss. 1.8865 f£t2
Critical perimeter .............. 44 3207 in
Critical hydraulic radius ....... 6.1292 in
Critical top Widtll cissweswswemse 18.0000 in
Spegific CICETY caw s a2 585 85 208 5.2 2.2086 ft
Minimum BNergy .« .eeeeeeeneeeenenn 2.1275% ft
Froude number .........iiuivuiennnn. 1.5152

FPlow condition ..soepsevsnsawsssas Supercritical
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Area b5a

Manning Pipe Calculator

Given Input Data:
Shape

........................... Elliptical
Eelving POr .oieieniss s5i5i65inrm Depth of Flow
MIinor aXisS .. iiie s inie e e ieeennn 36.0000 in
Major @xle «igowrsvsma b imsds oo 48.0000 in
Flowrate ...coeiiien i inneeen., 72.0000 cfs
BLOPE oo wiws s B am A58 55 558w 0.0120 ft/ft
Manning's n .. ... 0.0200

Computed Results:

BN ¢ 5 000 505 5 5 555 o6 mm oo 0 1m0 om0 9 5 e om0 30..2891 Am
BECA vttt i i it e e 9.4248 ft2
Wetted Area . ...t imeneenna 8.4636 ft2
Welled Berimebew cuencupomses sayn 95.0461 in
5o By o o 132.6210 in
VEIOEIEY cws cosmsmmvms emems smiEsag 8.5071 fps
Hydraulic Radius ..........cun... 12.8227 1in
BRI Bull ciwsvowsmrenizramimin 84.1381 %
Full flow Flowrate .............. 68.9833 cfs

Full flow velocity ....ueeeweneon.. 7.3194 fps



Ditech 5a

Channel Calculator

Given Input Data:
SRS waiwwewi e S5 @S GHIEE 5T o e o
Solving for
Flowrate
SlopE .. e e e e
Manning's n
Helght . ... ... ...
Bottom width
Left slope
Right slope

.....................

.....................

Computed Results:
BEGED. ws cxsiga s 0 s w58 455 BBEHE manma
Velocity
Flow @88 covis i@ rob i ionsme smmms
Flow perimeter ..................
Hydraulic radius
Top width
BPCH wowsmsm s ge 56858 Hnmmeme omemn
Perimeter ... ...ttt
Percent full

.......................

....................

Critical Information
Critical
Critical
Critical
Critieal
Critical
Critical

BlOopE i rimnamamr emnwa
velocity
o <
TREAETEE wivs cninc 550w
hydraulic radius
Critical top width
Specific energy
Minimum enerqgy
Froude number

Flow condition

..................

Trapezoidal
Depth of Flow
70.0000 cfs
0.0050 ft/ft
0.0200
24_.0000 in
12.0000 in
4.0000 ft/ft
4.0000 ft/ft

21.1293 in
4.5428 fps
14.1621 ft2
186.2369 in
10 . 89508 in
181.0346 in
18.0000 ft2
209.9091 in

88.0389 %
20.1945 in
0.00863 £t/ft
5.3800 fps

13, 0112 Tt2
178.5283 in
10.4947 in

173.5562 in
2.1404
2.5243
0.8994
Subcritical

=
L L

£t



Ditech 5b
Channel Calculator

Given Input Data:

SHADE i iiivmameamananmemnmnnors Trapezoidal
BalVing Bomw wwowewwuwawmews@ee s Depth of Flow
Flowrate ...cn et iinrrneennnn 50.0000 cfs
BlBBe vuvimsmwewsawsiss 8559 5085 E 3 0.0050 ft/ft
Manning's n ...t it ennnnane.. 0.0200
Helghi woows oo smswmums 0o gms@5se s s 24.0000 in
Bottom width .................... 12.0000 in
Lafh Slops sowiwsswens oo msw@sass 4.0000 ft/ft
Right slope ... 4.0000 ft/ft
Computed Results:
Repll «owows sujvms s 9o e W85 55 5w nm 18.4612 in
VeloCity .ottt ittt ne et e 4.5432 fps
Flow S280 o insms smiRAEEEE5 Eonw s 11.0058 f£t2
Flow perimeter .................. 164.2350 in
Hy@tiranlie 250008 cwsenssim s 15645 9.6496 in
Top width ... ... .. 159.6886 1n
BEQB wwomcwwemsmmws®s s 05 gbRainsE i 18.0000 ft2
PEriMBLer «r i immn s emnmsmms s s 209. 989 in
Bareent Bull coswsms smeoymeme sy mms 76.9217 %

Critical depth ... viiiiennnnn. 17.47%4 in
Critical slope ..o ennnn.. 0.0066 ft/ft
Critical veloccity .o iviiinennn... 5.0284 fps
Critical area .....i v, 9.9436 ft2
Critical perimeter .............. 156..4398 in
CEitical hydraulic radlus s:issaay 9.170% in
Critical top width .............. 151..8354 4in

Specific energy ..ceeiiiiininnean 1:88992 It
Minimum energy .. ..euw'vennennn.. 2.1849 ft
Froude number ................... 0.8807

Flow condition ..........cc.oo.... Suberitieal



Ditch 11 &
Channel Calculator

Given Input Data:

ShElo cospimsEasmims @93 @505 esms s Trapezoidal
SOIRFINHY TOF cwtsmidrdnissdiod e em Depth of Flow
Flowrate .ttt in et enaaenas 40.0000 cfs
SHOEIES o s ww g o o s e o c o goow oo 3 9 5 g0 0.0050 ft/ft
Matitiifdg™s I sswinso s wshssnsissnssi 0.0200
Helght o iii ittt it ittt ee e 36.0000 in
Bobbom. WEGER . wowow s wem s ws e s ow g 48.0000 in
Tttt g8lops cvivsppinisgi B @s s 3.0000 ft/ft
Right SlOpPE v ittt iiee et eeennens 3.0000 ft/ft
Computed Results:
BEOET snanen s i imos SiEsmhi B s 14.2524 in
VA= Yoo 1wl 4.4530 fps
FLOW Q08 wwm we w oo s @ s a5 @ w0 5 6 6 50p 8 8.9827 ft2
Flow DerimolEr cocaumisrwnsmimesi 138.1402 in
Hydraulic radiuS ......ceevenunn. 9.3637 in
Top width ... iiiiiiiiinieiinnnnn. 1L33.5145 in
FECT: o s ok @i s W %% 0 G B AR SRS SR 35.0000 f£t2
PErIMEEEr: osessvis R8mE EM 5 5805k am 275.6840 in
Percent full ...cioinmimmmneenennn 39.5900 %

Critical Information

Critical GEPih s 56 58.56 28 o0 m s e mme 13.2634 in
Critical Slope i ii e o e e ee e 0.0067 ft/ft
Critical veloCltyY wuvieiwenennnn. 4 _.9468 fps
Eritical ared cimivmsmssesss s ss 8.0861 f£t2
Critical perimeter .............. 131.8852 inmn
Critical hydraulic radius ....... 8.8289 in
Critical top width .............. 127.5805 in
Specific enNerdgy wisvsv v ss o 1.4959 ft
Minimum ENEeTrgY . .eeeseeeaennneenn. 1.6579 £t
Froude number ........cc.ieene.n... 0.8737

Flow condition .....euieimeunnnnn. Subcritical



Ditch 11 B and Ditch 11 C
Channel Calculator

Given Input Data:

=1y o T SO Trapezoidal
Jolving 0¥ siswswswwsmsams smeinsss Depth of Flow
FPLOWESES so:sssainpssimssmiassnss 40.0000 cfs
S 31 o1 = 0.0050 ft/ft
ManmadTg" @ Tl e v e wsmw s s mws e s e s ¢.0200
Helght sasmswssms s sm s sios esissn 36.0000 in
Bottom width .. iiiiniinnencennns 24.0000 in
Left Slope v v ittt e it e e 3.0000 f£t/ft
Rigtht SBlUDE ;asswsusmesssEnd sy 3.0000 ft/ft
Computed Results:
DeRTR w.wewes wesmswwseswes @y o o 16.9343 in
NELOGILY ssnmspwsara s sinisdons 4.5471 fps
FlOowWw area ... ..ot eoemieaeeannann 8.7968 f£t2
Flow perimeter ......ceuieeieeenren 131.1018 in
Hydranlie radius sswsiwesmsosssses 9.6622 in
Tol WLGEH s e smssmsmes 98 85.05 %5585 125.6057 in
N = 33.0000 f£t2
Perimeter .. c. i ittt e et 251.6840 in
Percent full isinswwsimanmssnsssss 47 .0397 %

Critical Information

Gritidal depth civvswinmgsmiewresa 15.8893 in
Errhiead S8 svs e B i ei B ITEE 0.0067 ft/ft
Critical veloCity v vveeeennnnnn. 5.0581 fps
Critical area ....iuiveennnnnnannn 7.9080 f£t2
Critieal perimeber . cuswsseses s 124 .4930 in
Critical hydraulic radius ....... 9.1472 in
Critical top width ... .o, 119.3360 in
Specific energy ... .o.ie e nnn. 1.7325 £t

Mininmm eRelgy ssisusmiea iy e o s 1.9862 ft
Proude nunbeY s:ssissizcicdsssomia - 0.8745
Flow condition ....euoienoeenenen. Subcritical
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Ditch 12 and Ditch 13
Channel Calculator

Given Input Data:

SHEPE ciscnsevinmssssinminimsdnsnsg Trapezoidal
Solving fOr ..t i i Depth of Flow
Flowrate ... i i i it it ieennn 120.0000 cts
SLOPE sssspeimsErins @ ey Ee sy 0.0100 ft/ft
MannNing’sS I v o ececeeeennnnnsennns 0.0200
Height ...ttt ittt iiieennn 36.0000 in
Botbtom widbh . coinsvpsnspssmswraw e 24.0000 in
Lofl SEONE sins s it i e EEn s s e m e 3.0000 f£t/ft
Right slope .. iine it iinnn. 3.0000 £t/ft
Computed Results:
Depth Lt e e e e e 23.4980 in
VeloCity viiiiiiiiii it i i aeeeannns 7.7823 fps
Pl BB ssvimss s i v Mes@sEHa5sEs 15.4196 f£t2
Flow perimeter ......uuueenennnnn 172.6147 in
Hydraulic radius ........c.ueeu... 12.8635 in
Top width ... ittt e 164.9883 in
ATBE cswsiwvevsw@isi s isigdss smses 33.0000 f£t2
Perimeber i asscssasdnsmanssmaenem 251.6840 in
Percent full .....c.i.iii it nnnnn 65.2723 %

Critical Information

Critical depth ... ... 26.4266 in
Critical SlOopPe .+ ivvmiemeeeeennnn. 0.0058 ft/ft
Critical velocity ....ovueeeeennnn. 6.3312 fps
Critical BPER ..t wisiiaibommen s 18.9537 ft2
Critical perimeter .............. 191.1363 in
Critical hydraulic radius ....... 14.2795 in
EriEied] bep Wwdbh (veuvissssinin 182.5595 in
Speclific ENergY .:voceieenneannon 2.8994 ft
Minimum energy .. e e oveeneennen. 3.3033 £t
Froude number .........uoueuiiennennn 1.2855

Flow con@ibion ssissavsvvesiessae Supercritical



Ditch 14
Py Channel Calculator
Given Input Data:
SHEDE ;ssrssnimiss @5 smkEsLs @ e o Trapezoidal
i BOTYLHE TOE mrmnd o o @56 505 58 54 Depth of Flow
Flowrate ..ivieiereneenceeannnenenan 130.0000 cfs
SLODE 5 ouome s s @ e e s v ss e 5o s sy e 0.0060 ft/ft
- MafifiTHO S T cegsdsi st e nd s Sl @ss 0.0200
Helght i i ittt ettt et eenaaeenn 36.0000 in
Bottom width ....c.eiienenenenn. 36.0000 in
- Left Slope ssssinssssserdnemsas i 3.0000 ft/ft
Right SlODPE vv ittt viennannnnnenea 3.0000 ft/ft
Computed Results:
DEPLI simsusis i e sns s s SeinINime N E s 25.4720 in
VeloCitY cieii i et te et 6.5375 fps
BLEUE BEER. & w « w sve wne ur ¢ s e s ous w8 v 8 19,8851 £%2
- Blow Perifnete’ ssssussssabiwsmsms 197.0991 in
Hydraulic radiuS «..eevvenennnnnn 14.5280 in
Top width .. ..t iiniinnnn 188.8320 in
o ATOR w v wsm o o 506 5 8 8 506 b6 @ 8 & 5 o 88 5 E 36.0000 f£t2
Perimelter (cssaimimssncniminmacnss 263.6840 in
Percent full ....... ...t eieeuern.. 70.7556 %
. Critical Information
Eritieal deptll snscossimrsssnsn;s 25.7743 in
Critical SloPe v eneeennnnnnn 0.0057 Ee/ft
= Critical velocity ....cceeeunnn.. 6.4092 fps
Critigal BERE swiwswcissmesesesmnss 20.2835 ft2
Critical perimeter .............. 199.0111 in
— Critical hydraulic radius ....... 14.6767 in
Critical top width .............. 190.6459 in
Speciflc GHNETAY cvssssssmssirmssms 2.7869 ft
. MinimUll ENeXQY - e eeeeeennnneennnn 3.2218 ft
Froude NUMEY & i et ivr ot anenensnn 1.0253
Flow condition .......euimvruneen. Supercritical



