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Building a world of differences



AGENDA

* Overview of Integrated Planning

* Discussion of Integrated Planning
Tools

* Bring it All Together — Omaha
Example




INTEGRATED WET WEATHER PLANNING
ENCOMPASSES MANY COMPONENTS

Optimized Green and Gray
Infrastructure
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Real Time Control and Smart
Integrated Infrastructure

Integrated Stormwater/
Flooding CSO/SSO Plans

Integrated FlnanCIal
Capabilities Analysis

Water Quality Enhancements
-Contaminants of Concern
-Source Tracking

Asset Management and
Criticality Assessments




TRADITIONAL SOLUTIONS TYPICALLY DO NOT
PROVIDE A WET WEATHER SOURCE CONTROL

e Retention and treatment of
in-system flows

e Volume of runoff into
sewers is the same

e Sewer system storage and
treatment capacity is
increased

e Less focus on source control




& GREEN SOLUTIONS ARE

DESIGNED TO MIMIC
NATURAL SYSTEMS

e Bioretention basins

e Rain gardens

e Bioswales

e Stormwater wetlands

e Green streets

e Stormwater tree trenches
e Curb extensions

e Downspout disconnection
e Porous pavement

e Green roofs

e Rain barrels

e Rainwater catchment




POTENTIAL BENEFITS OF
. GREEN SOLUTIONS

e CSO/SSO source control

e Water Quality Improvements

e Sewer Back-Up Relief

e Recreational amenities

e Reclaimed park land

< * Drinking water supply protection
o Energy demand reduction

i« Green collar job creation

| * Natural habitat protection

e Increased property values

e Public support for improvement projects

Glencoe Rain Garden; Portland, OR



HOW CAN GREEN
INFRASTRUCTURE BE SITED?




THE GREEN INFRASTRUCTURE LOCATOR IS A
GEOGRAPHIC INFORMATION SYSTEM (GIS) MODEL

THAT IDENTIFIES AND RANKS PARCELS FOR BMP
INSTALLATION
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Quickly Finds Opportunities!



GREEN INFRASTRUCTURE LOCATOR -
HIGH VALUE GREEN SOLUTION OPPORTUNITIES
WERE IDENTIFIED




BASIN WIDE GREEN SOLUTION PLAN
CAN BE QUICKLY FORMULATED FROM
BMP LOCATOR
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Forest Lawn

e Reclaim existing

Fontenelle Boulevard amenities
Miller Park
Pershing/Storz Detention Area e Green solutions as

part of the
conveyance sewer
improvements

e BMP plan to meet
stormwater
regulations

Sorensen Parkway

Paxton Boulevard

Fonfcenelle Park

N ~ . \ L ;"
- Adams Park
Omaha Boys Home John Creighton Boulevard n




HOW CAN YOU QUANTIFY THE
BENEFIT GREEN
INFRASTRUCTURE?




H&H MODELS SIMULATE COLLECTION
SYSTEM RESPONSE TO RAINFALL

HYDROLOGY HYDRAULICS

Simulation models are critical for CSO/Stormwater
planning to develop effective control measures.




SYSTEM MODELING & CSO/STORMWATER
CONTROLS CAN INCLUDE ALL COMPONENTS
OF A CONVEYANCE SYSTEM

e Primary Conveyance (1D)
e Pipes/Sewers
e Pumping Stations
e Tunnels

e Secondary Conveyance (2D)
e Streets
e Inlets

e Overland Flow Paths

e Roof tops, Driveways, etc.

n

Secondary Conveyance can easily be evaluated
using 2D surfaces and elements!




BOTH GREEN & GRAY INFRASTRUCTURE
CAN BE OPTIMIZED WITH INTEGRATED
MODELING

GREEN INFRASTRUCTURE
SOLUTIONS ARE DESIGNED
TO MIMIC NATURAL
SYSTEMS

TRADITIONAL GRAY
SOLUTIONS DO NOT
PROVIDE SOURCE CONTROL

Green Infrastructure primarily consists in the
Secondary Conveyance system!

n



2D MODELING CAN INCORPORATE THE SECONDARY
CONVEYANCE SYSTEM ELEMENTS INCLUDING GREEN
INFRASTRUCTURE
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INTEGRATED 2D MODELS HELP TARGET

PROBLEM AREAS

20 - MODELING
APPROACH OPTIMIZES
STORM & GREEN
INFRASTRUCTURE
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Integrated solutions can help address multiple

objectives.




BRINGING IT ALL
TOGETHER

PAXTON BASIN
MODELING -
CITY OF OMAHA




THE PAXTON BASIN BY THE NUMBERS
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SEPARATION PLAN TO ADDRESS
MULTIPLE OBJECTIVES

e CSO Control

e Basement Backup Control

* Flood Control/Conveyance -
Back
e Quality of Life 9= Shke

A successful separation plan for the Paxton Basin
must address several competing objectives.

n



TRADITIONAL STORM SEWER “FULL”
SEPARATION APPROACH INCREASES
ASSUMPTIONS AND COSTS

e Assumed “full” separation
of basin

e Assumed volume reduction
to Combined Sewer System

e Design is conservative to
meet project objectives

e May not fully utilize existing
infrastructure

e Model only included
proposed infrastructure

.




w— Ful Separation Plan
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A FULLY INTEGRATED MODEL WAS CONSTRUCTED
TO OPTIMIZE COSTS AND BENEFITS

Paxton Watershed
Subcatchments

Paxton Basin
Inflow Reduction
Sewer Separation Plan




INTEGRATED MODELING APPROACH
OPTIMIZES AND REDUCES COSTS

= o * Pipe Reduction =12,600
i feet (57%)
;
; e  Construction Cost Savings =
‘ s i e T A $10 million (41%
L el S reduction)
e Reduces Street Flooding
e Alleviates Basement
Backups
e Provides sufficient inflow
o reduction to meet CSO
e e objectives
2 gl wet = Captures 55% of CSO Event
74% of 10-yr Event
T T A ke

n



INTEGRATED MODEL CAN BE UTILIZED IN
ALL PHASES OF PLANNING & DESIGN

e Pipe Design - >

i - ” AL
* Inlet Design N5 P E I

e Street Design \> 1

e Detention/Retention Facility Design

 Green Infrastructure Design

Integrated model ensures changes in design still
meet project objectives.




WHY UTILIZE AN INTEGRATED 2D
'II\'/IO%?.E-’L AS A PLANNING AND DESIGN



AGENDA

* Overview of Integrated Planning

* Discussion of Integrated Planning
Tools

* Bring it All Together — Omaha
Example



Together

i

BLACK&VEATCH




=== E xisting Conditions

=== 25% Impervious Area Reduction |

~== 50% Impervious Area Reduction
=== 75% Impervious Area Reduction

= |Integrated Model Results




Daylight Pipe with Naturalized
Forebay.

Construct Path for Maintenance
and Park Enhancement

Daylight Pipé with Naturalized
Forebay: %

Construct Path for Maintenance
and Park Enhanc

Potential Park Feature

Maintenance Boardwalk
Enhanced Lake Edge Wetland Feature

Potential Park Feature 10-Year Storm i

Low Flow Chnhncl

7 7Connecl Maintenance Path with

Park Walks

Restored Prairie

Stone Weir

¢
Forebay/Bafflebox

| Daylit Pipe
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ESTABLISHING EXISTING CONDITIONS
ALLOWS FOR OPTIMIZATION OF THE SYSTEM

Paxton Watershed
Combined Sewer

System
Level of Service

Existing Conditions
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THE PAXTON BASIN BY PHOTOGRAPH

Fontenelle Park

" -w-‘
- b . L e o
S
B

Paxton Boulevard




GREEN INFRASTRUCTURE TO BE
INCORPORATED IN THE PAXTON BASIN
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Integrated Basin Models allow optimization of
all alternatives and tools!




