
























































Trapezoidal Channel Sizing Calculation

K'= Discharge Factor
n= Mannings coefficient
D=depth of water in channel
b=width of bottom of channel (ft)
Q= Discharge (cfs) Q=(K'/n)*b^(8/3)*s^(0.5)
s=Pipe Slope (ft/ft)
n= 0.013

Channel #
Q per 

conduit 
(cfs)

S (%)
Width 

(in)
K' D/b 

Depth of water in 
conduit (in)

Cross sectional 
area of flow (sf)

Velocity 
(ft/ sec)

1 23.18 2.00 48 0.0528 0.14 6.72 2.24 10.35
2 34.76 0.50 48 0.1585 0.31 14.88 4.96 7.01
3 35.16 1.00 48 0.1134 0.25 12.00 4.00 8.79
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Table 7-11. Values of K' in Formula Q 

Trapezoidal Channels 
D - depth of water b -= bot.tom width of channel 

Side slopes of channel, ratio of horia::ontal to vertical 

Ver-
ti cal ¾-1 ½-1 ¾-1 1-1 l½-1 2-1 2½-1 3-1 

-- -- -- -- -- -- -- --
.0006! b0068 .00069 .00069 .00069 .00069 .00069 .00069 .00070 
.0021: J0216 .00216 .00217 .00218 .00220 .00221 .00222 .00223 
.0041 J0419 .00423 .00426 .00428 .00433 .00436 .00439 .00443 
.00661 J0670 .00679 .00685 .00691 .00700 .00~08 .00716 .00723 
.00941 b 0964 .00979 .00991 .01002 .01010 .01 33 .01047 .01060 

.0121 •. gl30 .0132 .0134 .0136 .0138 .0141 .0143 .0146 

. 0162 166 .0170 .0173 .0175 .0180 . .0183 .0187 .0190 

.0200 0206 .0211 .0215 .0219 .0225 .0231 .0236 .0240 

.0241, g:249 .0256 .0262 .0267 .0275 .0282 .0289 .0296 

.0284' 294 .0304 .0311 .0318 .0329 .0339 .0348 .0358 

.0329 g:343 .0354 .0364 .0373 .0387 .0400 .0413 .0424 

.0376 393 .0408 .0420 .0431 .0450 .0466 .0482 .0497 

:8!~~ 0446 .0464 .0480 .0493 .0516 .0537 .0556 .0575 
g:602 .0524 .0542 .0559 .0587 .0612 .063() .0659 

.0528 559 .0585 .0608 .0627 .0662 .0692 .0721 .07411 

.0582 K)619 .0650 .0676 .0700 .0740 .0777 .0811 .0845 

.0638 g:680 .0716 .0748 .0775 .0823 .0866 .0907 .0947 

.0695 744 .0786 .0822 .0854 .0910 .0960 .1008 .1066 

.0753 809 .0857 .0899 .0936 .1001 .1059 .1115 .1169 

.0812 K)876 .0931 .0979 .1021 .1096 .1163 .1227 .1290 

.0873 Kl945 .101 .106 .111 .120 .127 .135 .142 

.0934 1015 .109 .115 .120 .130 .139 .147 .155 

.0997 1087 .117 .124 .130 .141 .150· .160 .169 

.1061, 1161 .125 .133 .140 .152 .163 .173 .184 

.1125 1236 .133 .142 .150 .163 .176 .188 .199 • 

.119 131 .142 .152 .160 .175 .189 .202 .215 

.126 139 .151 .162 .171 .188 .203. · .218 .232 

.132 147 .ltiO .172 .182 .201 .217 · .234 .249 

.139 155 .170 .:s2 .194 .214 .232 .250 .268 

.146 163 .179 .193 .205 .228 .24& ' .267 .287 

.153 172 .189 .204 .218 .242 .264 ., .285 .306 

.160 180 .199 .215 .230 .266 .281 .304 .327 

.167 189 .209 .227 .243 .271 .298 .323 .348 

.174 198 .219 .238 .256 .287 .316 . . 343 .370 

.181 1207 .230 .251 .269 .303 .334 , .363 .392 

.189 
~.16 .241 .263 .283 .319 .353, .385 .416 

.196 25 .252 .275 .297 .336 .372 .406 .440 

.203 234 .263 .288 .312 .353 .392 .429 .465 

.211 
~;44 .274 .301 .326 .371 .413 .452 .491 

.218 53 .286 .316 .341 .389 .434; •: .476 .518 

.226 ~)63 .297 .328 .357 .408 .456 .501 .546 

.233 73 .309 .342 .373 .427 .478 .526 .574 
-~~! 283 .321 .357 .389 .447 .501, .563 .603 

93 .334 .371 .405 .467 .525 .680 .633 
·-- . 03 .346 .386 .422 .4&8 .549 .607 .664 

4-1 
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Apr 15 2025

Coventry Lane Flow Capacity

User-defined
Invert Elev (ft) =  9.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  14.44

(Sta, El, n)-(Sta, El, n)...
( 0.00, 10.00)-(4.00, 9.00, 0.013)-(6.00, 9.00, 0.013)-(10.00, 9.95, 0.013)-(14.00, 10.00, 0.013)-(26.00, 9.81, 0.013)-(38.00, 10.00, 0.013)
-(60.00, 10.20, 0.013)

Highlighted
Depth (ft) =  0.68
Q (cfs) =  14.44
Area (sqft) =  3.26
Velocity (ft/s) =  4.43
Wetted Perim (ft) =  7.75
Crit Depth, Yc (ft) =  0.75
Top Width (ft) =  7.58
EGL (ft) =  0.99

-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65

Elev (ft) Depth (ft)
Section

8.50 -0.50

9.00 0.00

9.50 0.50

10.00 1.00

10.50 1.50

11.00 2.00

Sta (ft)

~...---­
-~----



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 18 2025

50 ft wide Arizona Crossing

User-defined
Invert Elev (ft) =  99.25
Slope (%) =  1.00
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  200.11

(Sta, El, n)-(Sta, El, n)...
( 0.00, 100.00)-(10.00, 99.25, 0.015)-(40.00, 99.25, 0.015)-(50.00, 100.00, 0.015)

Highlighted
Depth (ft) =  0.73
Q (cfs) =  200.11
Area (sqft) =  29.01
Velocity (ft/s) =  6.90
Wetted Perim (ft) =  49.52
Crit Depth, Yc (ft) =  0.75
Top Width (ft) =  49.47
EGL (ft) =  1.47

-5 0 5 10 15 20 25 30 35 40 45 50 55

Elev (ft) Depth (ft)
Section

98.50 -0.75

99.00 -0.25

99.50 0.25

100.00 0.75

100.50 1.25

101.00 1.75

Sta (ft)
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- - - - - - - - - - - -

- - - - - - - - - - - -
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Existing Culvert Capacity Calculation

C= Orifice Coefficient (short tube)
A= Orifice area
g= Gravitational constant (32.2 ft/s2)
d=Head above centerline of orifice

Total head (to flowline) Diameter (in) Orifice Coefficient, C Area, A Total head - radius, d QORIFICE

3 24.000 0.650 3.142 2.000 23.18

Q = C xA✓2gd 
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CLIENT: U-Stor-It; Peter Nora COUNTY: Riverside    DATE: 2/17/25
DSN BY: Patric de Boer CHK BY: ___________    DATE:__________
COMMENTS:

Elevation at Highest Point 1430.04 ft
Elevation at Low Point 1420.84 ft

DISCHARGE PIPE
Discharge Pipe Length 170.0 ft
Equivalent Length of Pipe Fittings 15.5 ft (see tables)=============================>
Discharge Pipe Inside Diameter 4.00 in
Hazen-Williams Roughness, C 130 ==========================>

Material C
Other Losses 0.0 ft Brass 130

Cast Iron 100
Concrete 100
Copper 130

Static Head 9.2 ft Fiberglass 150
Total Discharge Pipe Length 185.5 ft (includes equivalent length of fittings) PE, no joints 150

PVC 130
Steel, Smooth 100
Steel, Spiral 90
Steel, CMP 60

Pump Curve System Curve
Flow Pump Flow System
GPM Head, ft GPM Head, ft

0 38 0 9.2
40 33 40 9.5

80 28 80 10.1
120 22 120 11.2
160 12 160 12.5
190 0 190 13.8

0 9.2

Head at Operating Point 12.5 ft (Intersection of curves from graph below)
Flow at Operating Point 160 gpm (Intersection of curves from graph below)

0.36 cfs
Operating Velocity 4.1 feet/sec
Operating Pressure 5.4 psi

Note: Velocity will increase as static head pressure (acting against the pump) decreases

Pump Model #

Size a Pump

Pump Manufacturer Liberty Pumps
LE100-Series 1 hp Sewage Pump

Hazen-Williams

CLEAR 
CELLS
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Biofiltration w/partial infiltration Storage Capacity 

 

                                                  

Stage-Storage-Discharge• 

Stage S orage Storage Q 
(FT) (AC-FT) (FT3) (CFS) 

0 0 0 0 

0.25 0.150 6520 0.00 
0.50 0.304 13243 0.00 
0.75 0.463 20169 0.00 
1.00 0.627 27302 0.00 
1.25 0.795 34643 6.38 
1.50 0.969 42194 18.03 

1.75 1.147 49957 33.13 
2.00 1.330 57934 51 .00 
2.25 1.516 66127 7127 
2.50 1.71 1 74539 93.69 
2.75 1.909 63170 118.07 

3.00 2.113 92024 144.25 
3.25 2.321 101 102 172.13 

3.50 2.535 110406 201 .60 

Basin Shaped BMP (Bottom stage 1C]] 
Bottom Stage H=[]]:J SS= 4 :1 

Top Area Bottom Area 
Widlll l 50.5 I Widlll l 50.51FT 

Lenglll l 250 I u,ngu,I 2501FT 
area= 12625 area= 12625 

Top Stage H=~ SS=~:1 
Too Area Bottom Area 

Widlll l 108.25 I Widlll l 80.25 IFT 
Lenglll l 348 I Lengu,I 320 IFT 

area= 37671 area= 25680 

Prop. Top S!Q. Vol.= I 110,196 I ITT 
P= Bottom Sta Vol =I . I ITT 

To!.11 Prop. v..,me =I 110,196 1m 2.535 110 406 
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