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Innovative Urban Stormwater



Stormwater Management Has Evolved

Figure 5-9:  BMPs incorporated into a wide sidewalk (modified from San Mateo 2009)

 Management technigues
* Drivers
* Public perception
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Where has this led us?

 The public expects more
— They are well informed and engaged
— They are viewed as customers

« We (as professionals) are challenged to provide more

 Holistic solutions (multi beneficial)

d Integrated planning (inter agency & department) \NO"dS

1 Public & stakeholder engagement BUZZ

 Prioritization tools and transparent framework of

d  Optimize budget and resources \(ev

d Change management / adaptive management ﬁ
s O

0 el

Innovative approaches ﬁ a g @



Implementing Comprehensive Urban
Stormwater Management




St. Peters, MO

. The community
— 28 Miles West of St. Louis
— Population of 57,000
— MS4 Community
. The program
— Spending ~$3M annually

— Combination of public and private ownership
— Easements placed over all retrofits

— 100% maintained by City
. The Elements of Success
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— Improvements & retrofits based on prioritized master plan (but room for adaptation)

— Built trust among the public

— City progressed through a mixture of locations (public & private)

— Balanced public engagement




Typical Existing Detention Basins
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Typical Existing Detention Basins (recently constructed)
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Key Elements of Success — Basin Retrofits

v Holistic Solutions v" Public Engagement
— Clear design objectives — Proactively educate &
« Water quality engage residents
 Flood mitigation — |ldentify the leaders &
 Aesthetics Interested parties
— Flexibility in design — Set limits & expectations

* Highly interactive design
process with staff

* Transparency of
challenges

Holistic solutions (multi beneficial)

Integrated planning (inter agency & department)
Public & stakeholder engagement

Prioritization tools and transparent framework
Optimize budget & resources

Change management / adaptive management

W Innovative approaches
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Channel stabilization & corridor restoration
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Existing Condition
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Calwood Channel
Understanding the history for:

Engineers & Public
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reated Tailored Poster Boards for “trouble” sites & lots

Conceptual Lot Drainage Improvements (Aug, 2013)
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Key Elements of Success — Stream Channels

v" Public Engagement v'Integrated planning (inter-
— Listen: Identify concerns department coordination)
(perceived or real) — Engineering, construction,
— Manage expectations & maintenance teams
« What is a “natural — Facilitated by city (not
system” consultant)
* Tree removal, plantings,
& armorm.g W Holistic solutions (multi beneficial)
» Construction Process W Integrated planning (inter agency & department)
W Public & stakeholder engagement
O Prioritization tools and transparent framework
W Optimize budget & resources
W Change management / adaptive management
O Innovative approaches




Stormwater Management — Planning, Design, & Implementation

Project Location Map - Existing Conditions
P-22-23 West Drive Basin and Boon
Ty PP P e ik N ~o o n

. ——

» 356 Acre urban
watershed
« Complete re-envisioning | = -
of solutions .
« Leveraged existing S e -
assets
 Floodplain enhancement
* Tunnel repair i
- Storm sewer | oo o =
improvements S
« Channel restoration
« Basin modifications

Ponc May Be Causing Taitwater Conditon in ‘West Drive Basin
Outlall May Allow Abity to Lower Normal Water Level




Elements of Success — Planning, Design, & Implementation

v' Adaptive Management v Innovative approaches
— Openness to new ideas, — Leverage technology
approaches, & solutions
— Adaptability of strategic plan @ptlmatlcs
- warflership of process by City PLAN SMARTER
sta

v' Optimize budget & resources

— Alternative analysis
(50,000+ alternatives)
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Traditional vs Optimized
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Integrated Solutlons (publlc & prlvate)
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Replace and realign | IPC: Condunt Cost ($) 2,847,000 528,014
existing Jungermann - Lfpc; Flooding Cost ($) _ 5 145,676 |
Road Culvert
PC:Surcharge Penalties (§) |[§ - 1§ 283 808
Jrc: storage Cost () 5 947,900 — (ke N "aede
O: Fitness ($) s 3,794 900 1,082, 493 /o R ey et o

p- b : " | be instalied in the newly exposed
I e

i aligned and stabilized and a water
quality forebay will be instalied. |
) — —_—

Existing outfall riser will be
modified to lower the normal water |

uwm

S to reduce sediment and 3
debris accumulation.
|
o

I )

{ Modify existing outfall riser’

A natural wetland plant edge will 2
be installed in the newly exposed

Baseflow remains
under Jungermann
Road, larger fiows
diverted tonew [
parallel pipe.




ms
>

=<
)
al
| —
&)
i’
)
=
&
| -
@)
)
)
O
(€t
[®)
-
©
(@)
)
p)]
®
e
O
| _—
-
O
=
)

BoonelHlills, Dr

B

i Rrimé}y Marking|Syste




Pre Construction

GEOSYNTEC CONSULTANTS



Post Construction <lyr

LI

|

\
‘
R . -
3 f
LN | € "N\ % r
' * 3 =
W ’ 3
\ > 38
>
< Lz -
) , :




Resiliency Audits, Planning,
and Response
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Resiliency Audits, Planning, and Response

 Purpose:
— Enhance resiliency through response
planning
— ldentify potential flood risk and flood :
vulnerabllities BllsyENYC
— Leveraged technology for advanced AR
warning system: Real-time estimates of Superstorm Sandy
flooding risk business recovery
db
+ Result: e

— Empowers owners & heightens overall
community awareness




Assessing Exterior Vulnerabilities
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Data-Driven Reports & Recommendations

Geosyntec®

consultants

Location Specific

Resiliency Assessments

— Engage, inform, &
empower owners

Data Collection via.
Web-Based Forms

Auto Generated Reports

— Modeling Results &
Expected Risk

— ldentified Vulnerabilities

— Recommendations & Fact
Sheets

Floodproofing Fact Sheets

Geosyntec®

consnhtants

Business Name:
Sample Company

Business Point of Co
Mr. X

Audit Date:

XXX 200X

Background and Pury

This business was sele
Floodproofing System
program managed by
Development Block Gi
Urban Development |
receiving Flood Resilig
storms. This report pi

Disclaimer and Limitz

Information collected
causes of flooding and
indicated in the Mem
modeling assumption:
flood risk predictions
are provided for infory

Summary of Findings|

Three flood risk zones|
potentially occur: 1) 5|
basement floor of the
building above the fo
illustrating the flood r|

1. Inundation Risk: TH
risk for each flood ris
combined precipitatiol
to occur once every 3-
mean high-high water|
Annualized risk is bas
(inundation depth). Ri

Geosyntec®|

cansuliants

Zone

Basement

Building

2. Yulnerability: Indi
an explanation of sp
considered to help n|

3. Eotential Solution
listed below. Potenti
any or all potential fij

The most effective |
stackable flood gatel
waterproof sealant

any major vulnerabil

Refer to the ace

Geosyntec”

consuliants

Geosyntec®

eansultants

Flood Resiliency Audit Form
Sample Company. Audited: XXNOU20XX
Photofs) of identified Building Zone vulnerabilities

1(01)-161206-018JPG
Steel Door at Northern Building Exterior

1(01)-161206-019.JPG
Steel Door at Northern Building Exterior (gap between door and floor)
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Accompanying Fact Sheets

Wet Floodproo

Wet odproofing entails modifyin,

SUMP PUMP AND DRAINAC

System involves allowing water 1
detected by the system.

s flood waters from eccumulating
v-grace areas. Can be automate
water sansor alant system

Cons
Can ke guickly overwhelmed oy rising
supject 1o power outages It lecal offt-grd ¢

Deployment Time
N/A ~ Sump Pump system will operate
installed by a licensed plumber.

@@@ @

Local New York Su
Sump Pump Install and
Water Proefing N
Plumking and Building Suppl
Indugtrial Supply In Brookiyn NY.
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SEWER

A flap or che
Backflow De!
when the bac

Pros

}"rp ents or le
Ve Dackfic
1he floeding awi

Requires suffic
Regular testing
i=frea of debns
of wastewater
could resultin ¢

Estimated
Approximately
installed prior &

Local New
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o) Tes waak
ool meare

NYC.gow
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FEMA, “Pn

Thanasn
MFG com. “Hanuta

©
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Perma

Permamm

RETRACT

GATES

Flood protectic
and operations

Pros
Permanent llood
nct deployed. Car
systems {2.g. wat
device should be

Initial cons
barrier systams

Estimated D

Approximately 51

Local \J-'-’w Y

direct from Frrw

Des
http:ZAvenw1.nye.g

De Graaf, Rutger,
hitps/Avetl

Thomasnet
MFG.com. “Manufsc

© O

g

SAND BAG E

Sand filled bags st
sand, or can be fille

Chaapest tempaorary mi

Cons

Langthy and labor-nter
disposal due to the te
floodwaters Requires <
stored onsits

Estimated Deplc
Time varies bassd onr
fol-] pf{)TQC'M Approxiné
a 40 ft long sand barrie

Local New York
Sand Bags to Go - F
Brooklyn, NY.

ACECO Industiial Pac
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MEG cam. “Manufacturing &

Temporary Barrier
Temporary Barriers Systems provide

flood event. They are constructed of a variety
‘plastic, aluminum, and steel. Some

INFLATABLE BARRIERS

Geosyntec®

.- consultants

Water filled barriers made of durable flexible plastic materials that are filled until they provide a barrier of
protection from flooding. When not in use, the deflated barriers can be rolled and stored until required prior

to flooding.

rstops to large dams) and can
ooding events

ire warning fime. routine maintenance, and reliable water
seurce to fill

stimated Deployment Time

Aporoximately 5-10 minutes required tclay out barrier, kut time
to fill depends cn flow rate of water filling barner to dasirad
height.

“ Local New Vﬁrk Sup

Quick Dam - a
located in Brooklyn, NY.

angier Industrial Supply, ne.,

Tiger Dams — available direct from Tiger Dams
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Cost for Average Building Installation

Sources and Addttional Information

FEMA. “Fi iproofing Mol il * FEMA P-5G5 Edition 1 (July 2013).
ps foma.
FEMA "Homeowner s Guide to Retrofitiing” Barrers Chapter 8.0. FEMA P-312 Edition 3 (2014).
fema.gov/media-fibrar /480
FEMA. " Apgeopriate M 2 for B * FEMAGS1 (March 2007).
tp Tany library 1808-20400. 551 pdf

De Graaf. Autger. and Vermesr, Dura. "Techndlogiee for flood-proofing “hotspof” buildngs”.
Fleod Prebe Hesearch Project, 2nd Edition (July 2012,

Thamasnet.oom *Qualiied Supplier Discovery™.

D 18032013, pdf
‘Website Searth Engine. (October 2015).

MFG com. "M & Dyrectory”, b
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828 ch=1 Website Search Engne, {Ontooer 2018)




Flood Resiliency Dashboards - Response

& Opti

Reset

The map is filtering results. Remove Filter

Link to Site-
Specific Resiliency
Dashboards

it

» Projects (3)
» Groups (16)

[~

L] 54 Commerce St Corp. / Alpha
Marine Inc.

[ |

Forecasted Flood Inundation &
System Statuses

WIKELESS & ELECRONICS
" lobule

Ice Stone LLC

Hook Enterprises, LLC -

HeartSong Speech and
. O p+ . Language Pathology

Site
Locations

Jeffrey F. Zwerling, MD PC

Leaflet | Bing, © 2018




Resiliency Dashboards

¥ Forecasted Flood Inundation & System Statuses

Forecasted Site Inundation Depth Current Flood Advisory System Statuses

“UNKNOWN" status indicates data is unavailable or forecasted precipitation and tide are below modeled thresholds. “OFFLINE" indicates that one or more datastream has been offline in the past 48 hours which might impact
i s el 2 computation of site-specific flood information.
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How Much Rain is in the Forecast?

This chart shows the expected probability and quantity of rainfall in the next 48 hours (source: weather.gov).

e | 12hr | 24hr
% in
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Elements of Success

v Innovative Approaches

— Openness of NYC to leverage technology & new
approach

v Public & Stakeholder Engagement
— Willingness to engage stakeholders in innovative pilot

v' Optimize Budget & Resources
— Resiliency through response planning
— Empowerment of residents

Holistic solutions (multi beneficial)

Integrated planning (inter agency & department)
Public & stakeholder engagement

Prioritization tools and transparent framework
Optimize budget & resources

Change management / adaptive management

W Innovative approaches
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Distributed BMPs
he case for lot level BMPs

Geosyntec®

Metropolitan Water Reclamation District of Greater Chicago
consultants

Phase Il Pilot Study
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Study Area

e 17 square miles

* 44,053 structures _ e R O
(excludes garages) " SRS |

» Chronic urban flooding |

- Basement backups f &
- Surface flooding |
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Looking for Solutions

 Balance system engineering &
outcome engineering:
« System — target level of

performance of network (the
system)

 Qutcome — focuses on desired
outcome (protect homes)

* Flooding solutions balance:
- Conveyance «~—— cem

* Volume / o ? .??’???? ?

« Structural flood protection

* Ensure the question being
asked is framed properly




The Big Question: Will BMPs Work?

These are a few follow on questions that should be answered before
jumping to the question of how to implement lot level BMPs.

What level of performance can be expected from BMPs?

How to quantify performance? How well does it work?

Does it matter where Gl or distributed BMPs are placed?

Is there a critical mass or threshold of implementation that is needed?
How can the best location and type of BMP be determined?

How to compare Green vs Gray vs other solutions?

GEOSYNTEC CONSULTANTS



Results & Findings

« Explicit modeling of Gl in combined
sewer model is achievable

* Provides like-to-like comparison of
green and gray

 Avoids “proxy” modeling of Gl

« Demonstrated integral dependence of
green & gray performance

* Optimization protocol demonstrated
unique distribution of Gl performance

- Intelligent distribution results in _
significant implementation cost reduction




Integration of Gl with Regional Gray — 100 yr

Maximum Gl Optimized Gl

Opportunistic Implementation 2. 528§ Implementation Based on Performance

O

-
.-

— % of Effective Area treated by Gl .
Structures removed: o T 2040 [ 7050 Structures removed:

42,300 B 20 £ o0 43,300
¢ P 2030 [ 6070 /




Elements Leading to Success

v Innovative Approaches
— Openness of MWRDGC to leverage technology

v Prioritization Tools & Transparent Framework
— Ownership & engagement of MWRDGC staff

v' Optimize Budget & Resources
— Robust alternative analysis

v Integrated Planning
— MWRDGC & City collaboration

Holistic solutions (multi beneficial)

Integrated planning (inter agency & department)
Public & stakeholder engagement

Prioritization tools and transparent framework
Optimize budget & resources

Change management / adaptive management
Innovative approaches
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Future

Stormwater Master Plans (SMP)

» Richard Fisher (MWRDGC) Presented
Overview at Prior MPC Meeting

» Moving Forward:

» Evaluate master planning needs throughout

county

» Develop adaptive approach, centered on
managing local stormwater issues with multiple-

disciplined teams

» Leverage and build upon work of others
» Develop a repeatable process

» Create actionable plans

[_—1 MWRD Boundary
[ ] Combined Sewer Communities

777 Combined and Separate Sewer Communities
[ | Separate Sewer Communities

cooooop

Holistic solutions (multi beneficial)

Integrated planning (inter agency & department)

Public & stakeholder engagement

Prioritization tools and transparent framework

Optimize budget & resources

Change management / adaptive management

Innovative approaches

Lake Michigan




Questions?

Matt Bardol, PE, CFM, CPESC, D.WRE
mbardol@geosyntec.com
630.203.3368
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