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Presentation Purpose

= Show the benefits and constraints of dynamic
storm drain moedeling with autematically.
delineated subhasins.



Model Requirements




IAventory. of storm drain system cempleted by, Hansen Allen
& Luce (inlets, manholes, Pipes)

»

SSURGO (Soill Survey Geographic Database)
AGRC 2013 2044 0.5 meter LIDAR DTV (Automatic Geographic

Reference Center)

Parcel shapefile
Landuse shapefile




n ArcGIS Spatial Analyst with' Hydrelegy: Teels (via InfoSWMM)




Automatic Subbasin Delineation

s Start with Bare Earth DEM




Automatic Subbasin Delineation

~m Determine Elow: Direction
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Automatic Subbasin Delineation

m ldentify Sinks




Automatic Subbasin Delineation

= FllI'Sinks and recreate Flow Direction




s Flow Accumulation




Automatic Subbasin Delineation
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Automatic Subbasin Delineation
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Automatic Subbasin Delineation

- Dellneatlon Constralnts

tnrﬂ'w ke

B Automatlc delmeatlon and automatlc
drainage node assignment are useful tools |
' IF the results are manually verified or the

uncertainty due to irregularities is
acceptable.




Model Compilation

m Study Area | |
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- City Boundaries
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Modeled Pipe
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Model Compilation

a Complete Inventony (withWest JordanHelp)




Model Compilation




Model Creation

m Composite Subbasin Attributes

m \Width (feet)!
m \Width (It) = Area (it) / Longest Overland Flew: Path (it)
m Percent Impervious (Directly Connected)

= Curve Number
= USDA Natural Resources Conservation Service



Composite Attributes Calculations

m Use Merge and Unien Toeols in GIS

m Determine attributes based on weighte'd average accornding te
attribute area

o o
RS g ..~ 12 acres
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Public Facilities
5.8 acres within subbasin
Curve Number. 74

TotalArea

x 5.8 ac + 84 x 3.6 ac

Residential|l.ow Dénsjiy
2.6:acres withinisubbasin
(" Curve Number 81




Composite Attributes Calculations

s Calculate Weighted Attributes for Subbasin Width, Percent
- Impenvious; and Curve Number usmg o
n SSURGO (Soil Survey/Geographic Database)
. m Parcelshapefile = o o0
= Landuse shapefile ;i i y




Great Basin Experimental Area Distribution
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Problem Solving with Dynamic Modeling
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MAJOR STORM DRAINAGE SYSTEM

1. DESIGN FOR A MAJOR STORM WITH A 100-YEAR RETURN
PERICD

THE MAJOR DRAINAGE SYSTEM MAY INCLUDE STREETS
(INCLUDING OVERTOPPING OF CURB ON TO LAWN AREA),
LARGE CONDUITS, OPEN CHANNELS, AND REGIONAL
DETENTION BASINS.

DESIGN CRITERIA IS TO ELIMINATE FLOOD DAMAGE TO
BUILDINGS AND TO PREVENT LOSS OF LIFE DURING A
MAJOR STORM.

LAWNS GRADED AWAY STREET
FROM BUILDINGS

INITIAL STORM DRAINAGE SYSTEM

1. DESIGN FOR A MINOR STORM WITH A 10-YEAR RETURN PERIOD, OR
LESS.

THE INITIAL OR MINOR DRAINAGE SYSTEM MAY INCLUDE CURB AND
GUTTER, STREETS, STORM SEWERS, AND DETENTION BASINS.

DESIGN CRITERIA FOR FLOW IN THE STREET IS THAT THE CURB MAY
NOT BE OVERTOPPED, OTHERWISE FLOW MUST BE CARRIED IN THE
STORM SEWER OR IN A CONVEYANCE CHANNEL WHICH MAY BE
PART OF THE MAJOR STORM DRAINAGE SYSTEM.




BANGERTER HWY
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Modeling
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t 14477 .69 ft

Prafile Plot

Main Street Storm Sewer

01/30/2015 00:01:00
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Station [ft]
MWode 1D 2423 2422 2421 2420 JCTCES8S 2384{2385 2386 23$88 2389 2390 JOICTHRERE 242
Rirn [ft]. 44B7.85 4482.80 4481.82 4479.02 4481508 44?9.@78.?5 4476.41 441@@1199 4473.95 447265 A4FEAm7RAE9.67
Irvvet [it] 4477 69 4477.07 4476.03 4474.02 A4AHED 0 4471 .qﬂﬂ 51 4470.33 44&3m 74 4467.36 446596 A4EMAT 21464, 34
Min Pipe Cover [ft) 7.92 3.58 3.65 275 2.4P50 5.25| 4.75 3.58 3.5’}]?5 4.09 359 4895 | 0.00
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Dia [in) 27.00 . 27.00 27.00 2rop 3000 0.00 30.00 30.00 .0 30.00 30.00 36.00 3. 00E5.00
Slape [ft/1t). 0.0043 00065 0.0040 0.0047 0.pogs 0.0027 0002 0.0045 0.0031 00207 0.0053 (0.0055 0.0048 0.004B0033
Up Irvvert [ft] 447769 4477.07 4476.03 4474.02 4472.08 447208 447168 4471.51 4470.33 4449.54 4468.74 4467.36 4465.96 4454 /745462
Dn Irvvert [ft] 4477.07 4476.03 4474.02 4471.89 4471.p9 447164 44715 4470.33 4469.34 4448.F4 4467.36 4465.96 4464.75 44t degEd. 34
b am O [cfs) 2086 23.04 20.85 148 2716 2924 28.04 238 21.71 21.68 21.09 16.26 14.586.04
Maw Vel [ftis] 5.25 B0 5.24 7 5.53 5.04 5.94 5.00 45 5.13 5.38 3.49 2010 4.11
tax Depth [ft] 2.259 2.29 229 4.2 280 (.50 2.50 250 A5 2.50 2.50 3.00 300 3.00
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Prafile Plot

Main Street Storm Sewer

-1

ode ID ICT-2126

B!
| Did 4472.E7 f

=

Bim 4471.19 fc
Inwert 4468

Hode ID 1970
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 Dim 35,00 in

Up Invert 446462 1t
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Station [ft]

5420

Mode |0

1570 2390

JCT-1942 | JCT-2126

242

Rimn [t}

4471.14 447255

447230 | 447257

4469.67

Irveert [t

4468.52 4465.96

446475 | 446462

446434
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Link 1D
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44E64.75

4464 62

D Ivert [fE):
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Problem Solving with Dynamic Modeling
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Elevation restricts available head required
| for runoff to enter pipe and detention basin.
| Requires 100 year solution.
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Problem Solving with Dynamic Modeling
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Station [ft]
Node ID 2423 2422 3 43 [l 2 40 JCT 21 JoeEf-1 93 T 2062 DET44
Fiim [ft) 443786 | 448290 | 445254 4477.39 4476.25 447632 447580 4474 EAAPA #4795 447278
Irwert (1t 447763 | M7T07 | 447630 447148 447052 4463.42 446538 HI57 HIREIEE 3445650 446434
Min Fipe Cover [it] 617 250 | 314 1.91 1.72 250 452 2m2|27R43 | 045
Max HGL (1) 443058 | 4480.05 | 4478.48 4477.33 4476.25 447510 447418 4472 EEANPN3R470.08 4470.06
Link ID COT-93 |COT-957 Link-103 Link-104 Link-101 Lirk-33 Link-95 chcadsdem a5 COT-485
Length [t 14386 | 11914 117808 73528 27023 753 93 28315 9 F2 £ff2 43 400.00
D fin] 00 | 3600 4200 43.00 48.00 43.00 43.00 £.08%.0(Ma 00 43.00
Slope (A1) 0.0043 | 0.0065 0.0047 0.0041 0.0041 0.0047 0.0041 002 poq 00t 0.0054
Up Invert [ft) 447769 | 4477.07 447630 4471.43 4470.52 4459.42 4482.38 4}57806 be5c 54 445650
Dn Invert [it) 4477.07 | 4476.30 4471.48 4470.52 4459.42 445833 4457.20 4462865 455 51 445434
Man @ [cfs] Nn.77 | 4654 45.97 63.03 65.64 70.46 74.43 4.4B}.5006.53 103.90
han Vel [ft/s] 452 7.33 5.64 5.62 5.73 592 5.92 5.o#a3a27 535
Max Depth [f] 23 258 284 4.00 400 400 4.00 4.00{00 362 373
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Elgwation

Mode |0

Rimn [t}

Irveert [t

tdin Pipe Cowver [ft):
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Link 1D
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Up Invert [ft):
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4468.92 446366 4482.07 4460.78

0.77 3.00 4.40 310
4469.63 4466.10 4464.59 4463.01

COT-458 Link-108 COT-434
145.89 318.66 256.97
18.00 36.00 42.00
0.0361 0.0050 0.0050

4468.92 446365 HE2.07

446366 4462.07 4460.78

807 747 47.08
573 6.03 6.78
1.10 2.48 237




m Automatic delineation and autematic drainage
nede assignment are usefulitoels = the
iesults are manually verified or the Uncertainty
due te Iregularities Is acceptable.

s Dynamic Models can help determine the
problems and solutiens fer complex flooding
ISSUES.

m QUEStIoNS




