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Webinar Logistics

Automated closed
captioning

Audio Settings ~

“Switch to Phone Audio” if your ions for P
computer’s speakers are not ?uesnonls or Presenters/
working oom Help

= This webinar is being recorded.

= Toask a question: Type your question in the Q&A Box for the moderators to see.

= Technical difficulties: If you are having technical difficulties, please send a message through the Q&A
Box or email Kathryn.Harrison@erg.com and the Host will assist you.

= (Closed captioningis available by clicking the “CC” button in your control panel

= Recording: Please note that we are recording this webinar and will make it available via EPA’s website:
https://www.epa.gov/npdes/combined-sewer-overflow-training

= Certificates of attendance will be provided to participants who attend at least 70% of today’s webcast
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Agenda: January 30, 2024

" Opening Remarks — Kathryn Kazior, USEPA

= Camden, NJ
= Scott Schreiber, Camden County Municipal Utilities Authority
" Dr. Franco Montalto, Drexel University

= Spokane, WA — Marlene Feist, City of Spokane

= Questions and Discussion
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Disclaimer

= The views expressed in these presentationsare those of the author and do not
necessarily represent the views or policies of the U.S. Environmental Protection
Agency. Any mention of trade names, products, or services does not imply an
endorsement by the U.S. Government or the U.S. Environmental Protection Agency.
EPA does not endorse any commercial products, services, or enterprises.
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What are Combined Sewer Overflows (CSOs)?

Dry Weather Wet Weather

" Flow |
regulator |

Outfall
pipe to
waterbody

* Outfall
pipe to

Combined sewer to waterbody

Combined sewer to
wastewater treatment plant

wastewater treatment plant

e More information here: https://www.epa.gov/npdes/combined-sewer-overflows-csos
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Where are CSOs located?
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https://www.epa.gov/npdes/where-combined-sewer-overflow-outfalls-are-located
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Progress

2004 2020 2045

850 billion gallons CSO 50% reduction CSO 90% reduction CSO
volume discharged volume discharged volume discharged
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Challenges for CSO Communities

e Complexity

e \Water Quality

e Climate Change

e Environmental Justice
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Solutions

e Gray infrastructure
e Green infrastructure
¢ |[ntegrated Planning

e Smart Sewers

<EPA
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Technical Assistance and Funding

Funding Technical Assistance (TA)

= (Clean Water State Revolving Funds (SRF) " EPAWater TA |

= Water Infrastructure Finance and " Environmental Finance Centers
Innovation Act (WIFIA) = Direct Technical Assistance

= Water Infrastructure Improvements for the " Preliminary Engineering Support
Nation (WIIN) Act Grants) = Cybersecurity Technical Assistance

= Clean Water Indian Set Aside (CWISA) = Creating Resilient Water Utilities

More information here: http://www.epa.gov/WaterTA
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Creating Resilient Water Utilities (CRWU)

= EPA’s CRWU initiative provides water sector utilities with

the following tools, training, technical assistance, and
funding:

= Resilient Strategies Guide

= Climate Resilience Evaluation and Awareness Tool

= Climate Data Maps

= Adaptation Case Studies

= Climate Risk and Resilience Trainings

= Climate Adaptation Funding

Visit https://www.epa.gov/crwu for more information.
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https://www.epa.gov/crwu

Camden, NJ

Scott Schreiber Dr. Franco Montalto
Executive Director, Camden County Municipal Utilities Authority Professor, Drexel University
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Dr. Franco Montalto, Scott Schreiber
2~ CROSS-SECTOR COLLABORATION <=5
Camden County

Professor, Dept. of

Civil, Architectural, Municipal Qtilities
s TOMEET COMMUNITY NEEDSAND
(Camden, NJ)

wii  PLAN FOR A CHANGING CLIMATE

A Case Study of the C23A Sewer Shed in Camden City, NJ



SNAPSHOT OF THE CCMUA

Services 525,000 customers
in 36 municipalities (2 CSO)

80 MGD Plant (58 MGD
Average)

Wet Weather Capacity of 185
MGD

135 Miles of Interceptor, 27
Pumping Stations

Renewable Energy Portfolio
consisting of Solar, Biogas,
and CHP provides 60% of

- 7 JREL j

.-y

Manages County-Wide
Environmental Infrastructure
Projects
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BACKGROUND
CS0s AND THE REGIONAL LTCP

Both CSO municipalities - Camden City, Gloucester City - are EJ communities
Significant financial and contractual limitations

Historical underinvestment and under-cleaning of collection system (clean it
first!)

CCMUA owns just one of the 30 outfalls

Collection Appurtenances
P . ' . System Pipe — Contnbuting
rmitiee o in Mies! Aclive Active Pump N.’r.'mm Ared (Square
Sheds Reguistors |  Outfalls | Stations — Mies)
b s







Harrison & State SICS Project Area
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BACKGROUND
THE HARRISON AND STATE AREA

$200+ million reinvestment in
this neighborhood (Kroc Center,
CH Waterfront Park, School
Rehabs, waterfront trail system,
etc.)

ONE YEAR flood causes
significant losses to commuters
and property of neighboring
residents and businesses

Wide, high traffic roadways ,
poorly designed for ped and bike

Fixing the area the #1 Priority in
Neighborhood Plan




HOW THE CCMUA BECAME INVOLVED SR

Initiative ?
j‘

Not “our” outfall (but that's not how we think) T —
The CCMUA has led the Camden SMART Initiative since 2013

:

=8

o Over 60 green infrastructure projects installed,

Idea: Complete Streets (safety, beautification) of Harrison and State becomes GREEN
Street project

o Conceptual renderings completed
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HOW THE CCMUA BECAME INVOLVED Yy
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Initiative E
o
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:

Not “our” outfall (but that’'s not how we think) T —

The CCMUA has led the Camden SMART Initiative since 2013

=8

o Over 60 green infrastructure projects installed,

Idea: Complete Streets (safety, beautification) of Harrison and State becomes GREEN
Street project

o Conceptual renderings completed
Funding Opportunities arise!
o GSI funding for Harrison awarded 319(h) grant, CCMUA a partner - $1.5m
o GSI funding for State awarded to CCMUA - NJDEP Stormwater Mit. Grant - $1.2m
o FEMA, state OEM approach CCMUA for Hazard Mitigation Grant

m Needed to determine feasibility



UNIQUE CHALLENGES AND DEMANDS

OF THE PROJECT

Strong (and Understandable!) demand for Community Benefits beyond
traditional gray infrastructure

Flooding only anecdotal, not always reported
Cleaning not yet completed, clogging happens quickly

CSO mitigation and street flooding not necessarily complementary (next
image)

All exacerbated by climate change

We needed a partner!



DREXEL UNIVERSITY - A CORE MEMBER OF CCRUN

& Jrban D@s~ &2 COLUMBIA UNIVERSITY
—— Ig/) IN THE CITY OF NEW YORK
N HUNTER
(\4‘ The City University of New York
™ Drexel
3 $§ Drexel
()
- RUTGERS
:‘70 OF NEW
7 Q, ¢ d
Q Climate Adaptation
Pbo v Partnerships

Formerly RISA




DREXEL RESEARCH GOALS

1. Characterize the existing and future flood hazards in Camden
o H&H modeling

o Flood sensing

2. Work with local stakeholders to identify multifunctional infrastructure
strategies

o Reduce combined sewer overflows
o Reduce flooding

o Engage the community in managing their watershed

3. Use validated models to evaluate the effectiveness of integrated solutions









FLOOD SENSING: FLOODNET SENSORS

Background: Functionality:

» Sensors originally developed by an » Ultrasonic sensors generate real-time data
academic team including CUNY, Brooklyn regarding the depth and duration of flooding
College, YU SSEIANd various NYC » Ultrasonic waves determine distance from
agencies

the sensor to the water surface below

* Data transmitted in real-time through the
LoRa network and a network of gateways

» Hundreds to be deployed across NYC
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Flow Depth (Inches)

DateolTlme
Rainfall-runoff response based on sensors data vs the rainfall data
Sensor #19 Harrison Avenue and N 24t Street, Camden, NJ on June 239, 2023






CLIMATE CHANGE IMPACTS ON EXISTING CONDITIONS

C

« Climate change
¢ makes flooding
deeper and take
~ longer to recede

Historical 10Y storm (24 hrs) 1.2 x 10Y storm 1.5 x 10Y storm




Add inlets to better
utilize existing sewer

Add GSI to divert runoff
from the existing

Increase conveyance

and add detention?

capacity?

Check for full pipes
during existing and
future design storms

collection system?

Check whether GSI can
increase conveyance
capacity of existing pipes

Convey flood waters to
new subsurface
detention tank
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Functional Capacity
e r— Regime #1: Regularly scheduled maintenance
) (ability to manage stormwater)

l Regime #2: Just in time crowd-sourced maintenance

_~ f) Inefficient scheduled maintenance visits

1009% efficient inlet per T = A

N\f

A new app that engages urban pifffffif" oy
residents in just-in-time inlet it SO IR R et

£\

Clea n i n g 0% efficientinlet - 7 . : : o S : . : ‘

Time

: Precipitation Intensity | mansgeder s g pevent s
» After downloading the app, users (mmihi) = s v
can register to clean specific inlets N ﬂ L
* Registered users receive push [ al |

Time

notifications on their phones when

precipitation is expected
Users receive points after lARV Sl @

L]
%

submitting phOtOS of the clean inlet I NNOVATIONS
User status increases with points Firebase

Google Maps

ATION,
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% o
“Arient o &©



WHERE DO WE GO FROM HERE?

Drexel’'s Modeling
invaluable in
completing Benefit
Cost Analysis

L dec bt

FEMA awarded $2.1 O A Y
million for design + > A
additional feasibility { o —

: il |

. Qs

Complete designs for i oLy .. :
GSl and other & |
improvements + CLo=C)
construct GSI by 2025
Complete modeling T
and design, submit to e —

FEMA -> up to $22m
to construct



KEY TAKEAWAYS

Actively engage with and build rapport with your regulators and funders
( ...and nonprofits... and the community... and academics...and...)

The need to confront EJ and climate change are here. Embrace them
and incorporate them at the core of your decision making

Good work happens incrementally. This green street idea was “on the
shelf” until the right funding sources lined up.

You'll have to do some “firsts”



QUESTIONS?

856-583-1261
215-895-1385
http://www.ccmua.org
https://research.coe.drexel.edu/caee/swre/
CREDITS: This presentation template
was created by Slidesgo, including icons

by Flaticon, and infographics & images
by Freepik.


http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
mailto:sschreiber@ccmua.org
mailto:fam26@drexel.edu
https://www.facebook.com/profile.php?id=100089172597283

Spokane, WA

Marlene Feist
Public Works Division Director, City of Spokane
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City of Spokane, WA
Integrated Clean Water Plan

Environmentally & Financially Responsible!
January 2024




City of

Spokane

\TEEsEC

AT AT

Located in Eastern Washington
30 miles from Idaho border
232,000 people

2"d |argest City in Washington

Spokane River runs through the
heart of the City

Regional hub for health care,
entertainment & commerce



Improving the
| Health of the
Spokane River

In 2013, Faced with a Regulatory
Requirement to Manage
Combined Sewers by 2017

Problem: Too Expensive & Left
Some Problems Unaddressed

Response: Development of the
Integrated Clean Water Plan




What is an Integrated Approach?

Look at All
Discharge Points

A
Look at All
Pollutants
. 4
\

Identify Greatest
Pollutant Loading
Reduction by
Discharge Basin

~

Evaluate All
Viable
Alternatives
within Each

Basin FoIIowing EPA
framework




Integrated Plan Objectives
Environrrienta//y & Financially Responsible

* Cleaner River faster
* Prioritize work that has a greater impact on

pollutants

* Implement cost-effective & innovative
technologies
* Add “green” technologies
* Right-size existing projects

* Holistic integration with other critical

infrastructure
e Solve multiple problems
* Better streets, new water mains, better parks...




Integrated Clean Water Plan

* Three components:

* CSO: Manage flows going to River
from combined sewers

o S340 M in
construction

e Stormwater: Include Cochran Basin > City sold $200 M in
project “green” bonds in

e NLT: Add tertiary treatment at November 2014
Treatment Plant; year-round o Interest rate = 3.08%

operation




Integrated Clean Water Plan

Developed the Plan projects Criteria looked a variety of All options were balanced
using Multi-Objective Decision risks, benefits and outcomes against cost to ensure
Analysis (MODA) affordability

g

System Benefits & Risks Most important was
included adaptability for protecting human health,
climate change aquatic life, the aquifer and

the river

Operations and
Maintenance,
13%

Relative Weights by Category




Pollutant Load Percent Reduction
With and Without Integrated Plan

Environmental
Justice:

A Healthier Spokane
River for River Users
“Free” recreation area —
swimming, fishing,
kayaking, SUPs
Downstream tribal lands

Pollutant Load Reduction (%)

100% -

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

95%93%

98%

\/

96%959

94%

Critical Season
Total
Phosphorus

Non-Critical  Fecal Coliform TSS Total Zinc PCBs
Season Total
Phosphorus

M Integrated Plan @ CSO Program & Critical Season Membrane Filtration




Integrated Clean Water Plan — Enviro. Justice

* Maintaining affordability is key!
* Look at the ALICE! (Asset Limited, Income Constrained, Employed)

Households by Race/Ethnicity, Spokane County, Washington, 2021

41% of City of Spokane households
fall below the ALICE threshold

Compared to 24% in the State of
Washington & 29% Nationwide

Total Households By Race

ALICE Definition: Earn more than
the Federal Poverty Level but not
enough to afford the basics




Integrated Clean Water Plan ——

Rate
Change

CSO & NLT for 8 — 5:9%

2012 S490 M or 2010 15.0%
months 2011 15.0%

’ 2012 13.7%

2013 3.5%

CSO, NLT year-round, 2014* 2 99,

2014 340 M 0
$ & Stormwater 2015 2.9%

2016 2.9%

Affordability = 2.9%

2018 2.9%

* Utility Rate increases limited 2019 2 9%

to inflation 2020 2.9%

*2.9% annually 2021 2 9%,

* New wastewater credit for 2022 2 99,

low water users 2023 2.9%




Accepting Some Risk: During Extreme Storms

CSO Basin 34 Largest CSOs
2001-2012
12,000,000
)y 2005 CSO Plan Design
] Volume: 11.4 MG
Cost?: $42.6Mto $62.0M
'g 10,000,000 ] Avg. No. of CSO/yr: <0.08
2 o
©
&8 8,000,000
]
S
=
S 6,000,000
3 ’ ’ Moderate Risk Design
QC) Volume: 4.53MG
o Cost?: $20.4Mto $26.5M
o 4000,000 Avg. No.of CSO/yr: 0.50
n
o
Full Risk Design
2,000,000 Volume: 2.83MG
Cost?®: $14.0Mto $16.9M
Avg. No. of CSO/yr: 0.92
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
@ Largest @Second OThird M@Fourth [Fifth
aCost inflated from 2005 to 2013 $'s, based on average of Seattle and National ENR CCl. Cost includes only construction,
engineering, and administrative cost for the storage facility, and does not include costs associated with other
improvements that may be needed.




Geographic
considerations

* Tanks mostly located near
the Spokane River

* Older neighborhoods
* Less affluent

* Focused on providing
above-ground benefits
when building below-
ground infrastructure

CSO Basins

Interceptors w05 Sanitary Sewer Mains

i01 o Over 18

I Existing CSO Facility
In Progress CSO Facility
I Fotential CSO Facility

re— 02— 07

- 03 i08
i04

1 Miles




First & Adams Plaza
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Spokane Falls Plaza




A Playfield, Shared Use Trail, More




Integrated Clean Water Plan — Climate Change

* More precipitation will fall as CSO Overflow and CSO Tank Usage
rain, rather than snow 140 250

* More intense storms 2 DZ 200 %

* Timing of storms will change E &0 150 E
- More rain on frozen ground E 50 o :”J

* Mitigate with active control 5 ¢ -
of flows within the CSO s & -
SyStem (SCADA) : 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 :

* Mitigate with up-basin w50 Overflow Volume EEEEECSO Tank Usaze —a— CSO Overflow Frequency

investments
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* Integration of stormwater management in street
Integrated Clean improvements & other infrastructure work

W.ater Plan — * Green infrastructure
Climate Change  Solve multiple problems




* Created underground

Silva Cells in swale
West Centrg|  ° AddedTrees

* Improved Sidewalks




Other Examples

.......

Havana
bike
lanes
Disc Golf
Course
) .. Indiana Avenue

2

F




Where are we today?

 Completed System to manage overflows
from Combined Sewers

* Installed Next Level of Treatment at
Riverside Park Water Reclamation Facility

* Finishing work to manage stormwater flows
from Cochran Stormwater Basin

e Continuous monitoring & modeling

 Decide on new investments — more or bigger
green infrastructure or even more gray!

* Pay for work: Monsanto settlement &
Aquifer Protection Area

e Support the addition of Spokane River
access points to create more River stewards!







Contact Information

Kathryn Kazior, US EPA
Kazior.Kathryn@epa.gov

Scott, Schreiber, CCMUA
sschreiber@ccmua.org

Dr. Franco Montalto, Drexel University
fam26@drexel.edu

Marlene Feist, City of Spokane
mfeist@spokanecity.org
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