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STORMPRO BACKWATER MODELING
DATE UPDATED: MAY 1, 2018

This tutorial provides a working example in the use of the STORMPRO Backwater Model. For this
example, KVLEXAMPLE7 will be used. Before developing the backwater model, it is necessary to
develop the hydrology using the Rational Method and enter the data for all conveyance facilities.
The detailed procedure for the Rational Method and Conveyance Facilities for this tutorial is
provided in TUTORIALS FOR DDMSW HYDROLOGY MODELING — TUTORIAL 3 RATIONAL METHOD
MoDELING. This tutorial starts after the RATIONAL METHOD MODELING TUTORIAL has been
completed.

The specific requirements for running STORMPRO using the pipe network shown below include:

Establishing a folder for the model runs
Modifying the Conveyance Facilities
Establish the details for the Line IDs
Run Model
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KvlExample7 Pipe Network

1.0 CREATE A FOLDER FOR MODEL RUNS (FILE =» PROJECT PATHS)

For this example, a new folder (C:\FCDMC\DDMSW530\ModIruns\ kviExample7) was
created.
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B! Project Paths -- Edit _|o] |

Machine ID | FCEW92430755 # CARRIAGAC

Agency |Flood Control District of Maricopa County

Project | Rational Method Tutorial
Model Runs Path | C'\FCOMCIDDMSWAB0WIODLRUNSIKVLEXAMPLET

Save |Qance|| @K |

2.0 MobIFy CONVEYANCE FACILITIES (HYDRAULICS = CONVEYANCE
FACILITIES)

In addition to the data previously entered (in the RATIONAL METHOD MODELING TUTORIAL)
for the Conveyance Facilities, the following data needs to be entered:

Line ID: SToRMPRO models each line separately starting with the lowest Line ID. It is
important to enter the Line ID’s in the order that the model should run. This is
to establish the starting water surface elevation for Lines entering another Line.
In the above network, all conveyance facilities in the Main Line (that goes to an
Outfall) are labeled Line ID 100. The upstream Line in this example is labeled
Line ID 200.

Sort: For STORMPRO to run correctly, the Facility ID’s must be sorted in the order
from Downstream to Upstream. Use the Sort field to force the correct order.
This is critical.

Outfall: If a Facility ID is an Outfall, then check the Outfall checkbox. In this case,
there are two outfalls. They are Facility IDs 010105 and 010205 for Line IDs 100
and 200 respectively.

D/S Pipe ID: If a Facility ID enters a downstream Line, then enter the D/S Pipe ID. In
the case of Facility ID 010205 for Line ID 200, enter Pipe ID 010105 (of Line ID
100) as the D/S Pipe ID.

Manholes: Enter the number of manholes in each Facility ID.

Screen Captures for Facility ID 010105 and 010205 are shown below.
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=lolx
List Details
riD r Section Type ~ Calculations
MBID |01 ,Jl Section | Pipe j Capacity (cfs) 108.0
Facility ID [010105 Length (f) 1323.00 Slope (ftft)| 0.0030
Line ID 100 Manning'sn| 0.013 H| Velocity (fps) 6.8
Sort ﬂ Diameter (in) 54
Mo. of Barrels 1 aj
~ Model Options
RF (yrs) 10 ﬁlﬂl Nao. ofManholesl 0 3: Upstream
Q(cfs) | 145.9 LE (cfs) (ft)
Model Road ™ avi [ 782 [ 00064
FirstPipe [©  Quifall ¥ T [oon s
5Yr 115.7 991.55
DIS Pipe 'DI ﬁl 10¥r [ 1459 993.77
Comments
- Elevations B 25Yr | 2033 1000.2
UIS () DuS(ft S0¥r | 2566 1008.2
Ground | 993.00 988.00 100 ¥r 308.9 10229
Invert 935.00 934.00 _I
@mfo | ReSort | Print... | Delete | Add | Graph | MB | Update | oK |

E!Conveyance Facilities - MB: 01

List Details
riD r Section Type r Calculations
MBI [o1 ] Section | Pipe =l Capacity (cfs) 51.8
Facility ID ||010205 Length (ft) 1318.00 Slope (ftft)| 0.0027
Line ID 200 Manning'sn| 0.013 .H| Welocity (fps) 5.4
Sort 30 3: Diameter (in) 42
Mo. of Barrels 1 3;
r Model Options Road D[cRMAR le
RPgrs) [ 10 o|aiee| | ofanholes| 0 2] Hoal e
Q Depth HGL
Q(cfs)| 529 [ Custom — e o
Model Road [# 2T 28.1 992 88
First Pipe ¥ Ouffall ¥ 5 vr o =
DIS Pipe ID| 010105 ,J| 10Yr = S
Comments
- Elevations = 25Yr 775 0.86 || 99288
Uis ity DIS (i) 50 Yr 98.6 1.08 | 99288
Ground | 996.00 | 993.00 100¥r | 1196 120 | 99228
Imvert | 992.00 988.50 _|
@info | Resort | Prnt. | Detete | Add | Graph | wB | Update | ok |

3.0 ESTABLISH LINE IDS (HYDRAULICS = STORMPRO BACKWATER " LINES)

When first going into this form, there will be no data and there will not be an Add button.
The data for the Lines is established when clicking the Update button. In this case a
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warning will be given that there is no Downstream ID for Line ID 100 (because it is an
Outfall). For this Line ID 100, check Main Line. It is important to note that if the
Conveyance Facilities are modified, then the STORMPRO Lines should be updated before
running a STORMPRO Model.

For a Main Line, the Starting Hydraulic Grade Line for each return period can be entered.
If left blank, the model uses the formula (Dc+D)/2, where Dc is the critical depth and D
is the height of the Facility ID.

For Lines that are not a Main Line, a Starting Hydraulic Grade Line can be entered by
checking the appropriate Custom for each return period. If left blank, the model
establishes the value from the modeled Line that this Line enters.

=loi
|:| Main Line

Line [Downstream Starting | Starting | Starting | Starting | Starting | Starting ;l
D HGLZ | HGL5 [HGL 10 |[HGL 25 |HGL 50 |[HGL 100

Major Basin ID |01

| Line ID 100
200 010105 990.64| 991.55( 993.00) 993.00] 993.00{ 993.00

Main Line i

~ Starting HGL

2 Year

5 Year
10 Year
25 Year
50 Year
100 Year

Design

@ | pont. | me | upgate | ok |
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-Ioix]

I:l Main Line
Line |Downstream Starting | Starting | Starting | Starting | Starting | Starting ;I
o HGL2 [HGLS |HGL 10 |HGL 25 |HGL 50 (HGL 100 Major Basin ID [01

100 OUTFALL Line ID 200

DownStream ID | 010105

Main Line [™

r Starting HGL

Custom
2Year | 99064 [
S5Year | 99155 [
10Year [ 99300 [
25Year | 99200 [
50 Year | 99200 [
100 Year | 99300 [

Design 'l
‘ n
& | Print... | MB |gpdate| oK |

This is a view after the model has been run (Starting HGL is automatically loaded from
results).

4.0 RUN MODEL (HYDRAULICS =» STORMPRO BACKWATER =» MODEL)

-

[ el

i‘@ Run StormPro Model - ME: 01

i]

Return Period Options

v 2 Year All Lines v
415 Year Line ID 100

/110 Year Delete All Prior Results [
¥ 25 Year

¥| 50 Year

J[ 100 Year

| & nfo ” Error File ” Results ” Run Model ” oK

Options when running a STORMPRO Model include Return Period, Line ID and Delete
Prior Results. If All Lines is checked, then STORMPRO will model all the selected return
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periods for Line 100 then model all the selected return periods for Line 200 (in that
order).

Click Run Model to run the model. Click Yes to continue.

Run StormPro Model |

_I You are about to run 12 models and delete all prior results!

== Mumber of Lines = 2
Mumber of Return Periods = &

Do you want to continue?

Yes Mo
Click Results to view the model results.
RI=TE
List Details
I:I Equivalent Box Section
LineID | RP 1D Size Station Flow Velocity Iny HGL GE HGL=GE [;
100 10 |010105 54" Dia Pipe 7.2 1459 10.35 984.02 987.75 988.03
100 10 |010105 54" Dia Pipe 37.64 1459 9.86 98411 988.06 93814
100 10 |010105 54" Dia Pipe 11514 1459 9.40 984 .35 988.58 98844 014
100 10 |010105 54" Dia Pipe 213.66 1459 9.17 934.65 938.15 938.81 0.34
100 10 |010105 54" Dia Pipe 1323.00 1459 917 988.00 995 25 993.00 2.25
100 10 010110 48" Dia Pipe 1328.00 514 4.09 938.00 997.74 993.01 473
100 10 |{0107110 48" Dia Pipe 2671.00 514 4.09 990.00 999 .45 997.00 245

@no | & | pint. | craph | wview | we | ok |

Click Graph to view the graph of the model results.

TUTORIAL # 18 - STORMPRO BACKWATER MODELING PAGE 6



@ StormPro Hydraulic and Energy Grade Line EIIEI
—j E # +
StormPro Hydraulic and Energy Grade Line
KVLEXAMPLETY
Model Run: 01-00100-010
1014.00—2 =
o [
1009.00 = =
£ 1004.00
=
S 999.00
= - wmimi -_:-_-_l:-_-_',:'.'l.‘!l-"
B M —— == =l e m e ==
i 96900 i
534.00
879.00
974.00
0 1000 2000
Station (ft)
— | — S0 it =-=HGL == EGL == Ground

To view another line and/or return period, click the View button.

Model View

View Option

Line ID 100
Return Period ' 10
File Type | Results

Graph EGL

Como | ok |

Options include selecting the Line ID, Return Period, File Type and an option to graph
the Energy Grade Line (Graph EGL). When selecting a File Type the following options
are available:

Results will select the data from the STORMPRO REsuLTs filtered for the selected Line ID
and Return Period.
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HGL>GE will select the data from the STORMPRO REsuLTS filtered for the selected Line ID,
Return Period and sections where the hydraulic grade line is above the ground elevation.

Input, Output and Warning will open the model Input, Output and Warning files,
respectively (See below for examples of the Input File, Output File, and Warning File).

INPUT FILE:
.
w
M Flood Control District of Maricopa County
2 File: 91-00100-010.SPI
3 Major Basin: ®1 - Line ID: 100 - RP: 10
0 .00 984.00 2
i 1323.00 988.00 2 .03 0 0.000
X 1328.00 988.00 1 1 .a0e 94.5 988.00 90.0
1 2671.00 990.00 1 -013 0 0.000
iH 2671.00 9%90.00 1 0.00
:D 1 & 5.00
:D 2 4 5.50
1 51.4%
OUTPUT FILE:
.
Flood Control District of Maricopa County
File: @1-08100-010.5P1
Hajor Basin: @1 - Line ID: 1008 - RP: 10
I STATIOH THUERT DEPTH W.S. [} VEL UVEL ENERGY SUPER CRITICAL HET/ BASE/S ZL HD AUBPR
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH Dia ID HO. PIER
I LYELEM 50 SF AVE HF HORH DEPTH ZR
I b.00 984.00 3.55 987 .55 145.9  10.85 1.83 989 .38 o.o0 3.55 L.50 0.00 ©.00 o o.ee
I 7.12  D.ep302 0.00566 0. 04 5.50 0.08
I 7.12 984 .02 3.73 987.75 145.9 18.35 1.66 989 .42 0.00 3.55 h.508 8.80 @.08 8 B.e0
I 30.52 0.00302 0.00518 0.16 5.50 0.00
I 37.64  98A.1M 3.95 988.06 145.9 9.86 1.51 989 .57 8.08 3.55 4.58 0.88 ©.080 8 B.80
I 77.50 D.0dB30B2 0.004E6 0.38 h.50 b.o0
I 115.14  984.35 4.23 988.58 145.9 9.40 1.37 989.95 0. 08 3.55 4.50 0.080 9.098 LA
I 98.52 0.80302 B.088518 B.508 h.508 0.08
I 213.66 984 .65 4.50 989.15 145.9 9.17 1.31 990.45 0. 00 3.55 4.50 0.00 ©.00 0 a.00
I 1189.3% 0.08302 0.00547 6. 87 h.50 8.08
I 1323.00 98BE.00 7.25 995.25 145.9 9.17 1.31 996 .56 b.o0 3.55 L.50 a.00 ©.00 L
IUHCT STR 0.00000 0.00393 0. 02 0.08
I 1328.80 988.00 9.7h 997.7x 51.4 .09 0.26 998.00 B.00 2.15 h.Bo 8.80 @.88 8 B.e0
I 1353.00 0.00149 B.o0128 1.72 3.04 0.00
I 2671.880 999.00 9.55 999.45 51.% .89 0.26 999.71 a.08 2.15 h.88 0.88 ©.08 LI
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WARNING FILE

co 2

EADING LIME MO 1 IS -

EADING LIME MO 2 IS5 -

EADING LIME MO 3 IS -

ELEMENT M0 1 IS A SYSTEM OUTLET

T 1 bistrict of MWaricopa County
T2 2108-10.5P1
T3 Major Basin: @1 - Line ID: 100 - RP: 10
S0
R -n3 L] e.o80
J% 1 N 988.00 0.9
R -3 L]
SH a.08
P

WATER SURFACE PROFILE - CHAMMEL DEFIMITION LISTIMG
| CARD SECT CHH HO OF AVE PIER HEICHT 1 BASE 2L ZR I ¥(1) ¥{2) W(3)
CODE MO TYPE PIERS WIDTH DIAMETER WIDTH DROP
co 1 L k.00

5.50

Floed Contrel District of Haricopa County

File: @1-88188-10.5P1

Major Basin: @1 - Line ID: 100 - RP: 10

- -
IMUERT SECT

PAGE 1
V(&) ¥(5) ¥(&) ¥(7) ¥(®8) ¥(9) Y(1@)

u/s DATA STATION W 5 ELEV
.00 985.00 2 o.00
ELEMENT MO 2 IS A REACH - - -
u/s DATA STATION IMVERT SECT L] RADIDS CHIHORL
1323.00 988.00 2 M3 0.00 0.000
ELEMENT MO 3 IS A JUNCTION - - - - - -
u/s DATA STATION IMVERT SECT LAT-1 LAT-2 L] [I=] INVERT-3 TMUERT-&
1326.00 988.00 1 1 o o.My 955 988.00 o.00
THE ABOVE ELEMENT CONTAIMED AN INVERT ELEV WMICH WAS MOT CREATER THAM THE PREVIOUS INVERT ELEV -WARNING
THE ABOVE ELEMENT CONTAIMED AN INVERT ELEV WMICH WAS MOT GREATER THAM THE PREVIOUS IMNVERT ELEV -WARNING
ELEMENT MO 4 IS A REACH - - -
u/s DATA STATIO INVERT SECT ] RADIUS CMINORL
26T1.08 990.00 1 a.m3 a.00 0.000
ELEMENT MO S IS A SYSTEM HEADWORKS - -
u/s DATA STATION INVERT SECT W S ELEV
26T1.00 990.00 1 o.00
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