Use of GIS Datato Develop a

Collection System Computer
M odel

City of East Chicago, |ndiana

by
Stephen E. Sticklen
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Existing GIS Data

v/ Digital Ortho Photography
v Planimetric Basemap

v Topography (USGS DEMS)
v Collection System Data

3
)
' ®
i 9
=
Y
=]
"9
P
=
Y
@
. ®




Combined Sewer System
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Need for Sewer Model

v"Reduce combined sewer overflows (CSOs),
v ldentify hydraulic deficiencies,
v Reduce basement backups.

X
o
' ®
-
9
Y
9
=
P
i 9
9
@
Y




- : v SWMM - Storm Water Management M odel
) » v Developed by USEPA
=% /Extremely powerful

- B ]
o ¥ 2 Primary Components (Computational Blocks)

— RUNOFF
— EXTRAN




§ 2 RUNOFF - EXTRAN

RUNOFF == Linkage == EXTRAN
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§ - RUNOFF Data Requirements

v Subcatchment delineation,
v/ soll data,

v ground slopes,

v/ percent Impervious
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§ - RUNOFF Data Requirements
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v Subcatchment delineation,
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Subcatchment Dealinesation
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§ - RUNOFF Data Requirements
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v Subcatchment delineation,
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§ - RUNOFF Data Requirements
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[s Soil Data
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=® / No soil dataexistsin GIS format.




§ - RUNOFF Data Requirements
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§ - RUNOFF Data Requirements
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Ground Slopes

: u-‘.l i ::L.

» Ii.' “ |||||1u||rm|||w |

Y
BT [0 00 i

IlIIIIIi"l NG
Kq !!I!t’}‘




§ - RUNOFF Data Requirements

"
e

v
v

v ground slopes,
v

9
B
=]
5 9
2
e
1 »
=
Y
. ®
2 »




§ - RUNOFF Data Requirements
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v percent Impervious
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i GeoProcessing

E‘g ﬂ];nﬁu
= [1000.P M=)

Chaooze a GeoProcessing operation,

then click the Mext button to choose
options.

™ Dizsolve features based on an attribute
i Merge themes together

" Clip one theme based on anather

@ i

= Union bwo themes

" Assign data by location
[Spatial Jain]

Ahout Intersect

This operation cuts an input

theme with the features from
an overlay theme to produce

that hawve attribute data from
both themes.

Input Owerlay

an output therme with features

Output

hare about Intersect
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§ 5 % |mpervious Computation
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Perg,er)t |mpervious

Percent Impervious
0-15

16 - 28

29 - 41

42 - 59

60 - 100

0.3 0 0.3 0.6 Miles




§ 2 EXTRAN Data Requirements
- 9

: v Simplify & skeletonize collection system,
] & ¥ manholerim & invert elevations,

= ® /pipedameters,

2 I
) o / diversion structures,

=® / pump stations (rates, control elevations,
' etc.)




§ - EXTRAN Data Reguirements
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v Simplify & skeletonize collection system,
v
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Simplify Collection System




Simplify Collection System
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§ - EXTRAN Data Reguirements
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v Simplify & skeletonize collection system,
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§ - EXTRAN Data Requirements
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v manholerim & invert e evations,
v pipe diameters,

v diversion structures,
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|+ Elevations & Diameters

Manhole Rim

Fim to Crest#1 —

Eim to Crest #2

Weir Elevations
/ Combined Sewer Invert

Manhole Invert
CSO Invert
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Export Model Data To SWMM

g% Manhole Data? : Database |- (O] =]
E Tables | B Queries | Forms | B Reports | I Macros | 4% Modules |

* Linked directly to GIS data.

Archiew MNodes #32%  Updated Nodes CIEET
Archiew Sewers #2L  Updated Orifices Desian |
Base Fows +2% Updated Pipes
iversi +2%  Updated Pumps
#32L  Updated Weirs

¥+ ¥

Tew

* Queries & macros
automate creation of
model input files.

Flow Meter Tribukary Areas
HMTE Survey
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Inspection Datka
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v Flow & rainfall data collection
o Y Smulation of measured storms
= ® / Comparison of smulated & measured flows

B _
) o Y Adjustment of model parameters (ground
1e dope, percent impervious)




2 Model Calibration

9
g ® v Fow & rainfall data collection
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Animation of Simulation Results

SWMM EXTRAN, WATER LEVEL JUNCTIONS - 2-6-1999 03:20 6-1-99c.prf
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2 Model Calibration
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g ® v Fow & rainfall data collection

-
e




£ Model Calibration

-
=

v
v Simulation of measured storms

v Comparison of simulated & measured flows
v

I
X
=9
-9
- ®
.
-

2
L®
=
i ®
E ®




Comparison of Flows & Levels

[FEET] Time series of DEPTH (6-1-99c.prf) EEMng
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£ Model Calibration
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v
v Simulation of measured storms

v Comparison of simulated & measured flows
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£ Model Calibration
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v Adjustment of model parameters (ground
slope, percent Impervious)

Y
B
=
5 9
2
e
1 »

-
Y
. ®
2 »




Model Results Easily Transferred to GIS

/

—

and Displayedrl\n ArcView
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Maximum Surcharge (feet) Maximum Pipe Flow (cfs)

a

o 0-1
e 2-5
°

°

°

-113 - -23.8
-23.8-7.07
7.07-28.4
28.4-72.6

A\ 72.6-152
A\/ Sewers not modeled



Applications

v"Reduce combined sewer overflows (CSOs),
v ldentify hydraulic deficiencies,

v"Reduce basement backups,

v Avallable pipe capacities.
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Costs

¢ Total Length of Sewers = 125 miles
¢ Total # of Manholes = 2,426
¢ Length of Modeled Sewers = 49 miles (39%)
¢ # of Modeled Manholes = 575 (24%)
¢ Model Development Cost = $22,500
¢ Flow Monitoring & Calibration Cost = $63.000
¢ Tota Cost = $85,500
¢ Approx. Cost per Mile of Sewer = $683 / mile
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