The Times They Are a-Changin’

Preparing for Climate Change at the
: Philadelphia Water Department
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Disclaimer

The information shared In this presentation, and any associated data,
visuals or products, wewrreated solely for Philadelphia Water Department
(PWD) infrastructure planning and design applications. Those choosing to
use this information for external (i.e. n&tWD) purposes should understand
the methodologies utilized, including assumptions and known uncertainties
and errors thereinTheseslides should not be distributed without

permission from PWD, and PWD does not assume any risk or liability with

the use of information presented
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One Water Utility

Drinking Water

A Source: Delaware and Schuylkill Rivers

A 1.6 million drinking water customers

A Three Water Treatment Facilities

A Over 300 million gallons treated per day

A 3,000 miles of water mains, 25+ pumping stations
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o A 2.2 million wastewater customers
S A 3 Water Pol.lu.tion Control Plants
A Over 522 million gallons treated per day

A 3716 miles of sewers, 19 pumping stations Northeast WPCP

PWD
Corporate
Headquarters

Stormwater

A Roughly 60% Combined Sewer, 40% Separate Sewer
A Green City, Clean Water - Large-scale green
stormwater infrastructure program

Southeast WPCP

Southwest WPCP



The work we do to achieve our mission is...

DRIVEN BY DATA AND BEST AVAILABLE SCIENCE

- Understand existing conditions and potential future conditions

BASED ON SOPHISTICATED TOOLS

- Analyze how our systems and infrastructure perform under a range of conditions

FOUNDED ON COMPREHENSIVE, WATERSHED-WIDE PLANNING

- Evaluate risks and develop short and long-term strategies to reduce risks

IMPLEMENTED USING INNOVATIVE APPROACHES

- Adaptive management, policy changes, advanced technologies, networks & partnerships

UNDERSTAND ANALYZE PLAN IMPLEMENT







Principle #7
Warm air holds more moisture than cold air.
"Atmospheric holding capacity”

o
IS
g

[=]
2]
™

.
r 4

"

Holding Capacity (Kg/Kg)

engineeringtoolbox. com;
—t—t+—t————+——+——+

1] 20 40 60 80 100

Temperature C

Principle #2

Warm air increases evaporation
and transpiration rates

Principle #3

Temperature changes influence global circulation
patterns (atmosphere & ocean)




PWD's Climate Change Adaptation Program is
addressing risks related to:

Precipitation m N We are concerned about

] ~  flooding of our critical assets
Sea level t( > Flood risks and systems AND the reduced

capacity of our drainage system

Extreme storm events t( y

Air Temperature t(
Droughts t(l/ —
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Priority Risks to Address

Coastal, riverine and infrastructure-based flooding

Tropical Storm Ida, 2021
Source: AP/Matt Rourke”

Tropical Storm Irene, 2011
Source: Philadelphia Bicycle Coalition
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Priority Risks to Address

Water quality impacts

Higher temperatures could lead to decreased dissolved
oxygen levels, increased algal growth, and changes
to treatment processes

JOHN KOPP/PHILLYVOICE.COM

Sea level rise intensified salinity intrusion

Intrusion of ocean salt upstream during drought
conditions is a natural process anticipated to become
more frequent and severe later this century due to sea
level rise
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UNDERSTAND ANALYZE PLAN IMPLEMENT

How and when will these impacts affect the operations and management of our systems?
What strategies can we employ to reduce risks and maintain current levels of service?

U

ACTIONABLE SCIENCE IS REQUIRED

“...data, analyses, projections, or tools that can support decisions regarding
the management of the risks and impacts of climate change.” jaccenrgs, 2013



' Shortand long-term
strategies to reduce risk

A Develop in-house expertise on climate
science and risk-based adaptive
management approaches

A Mainstream the use of climate change
information plans, programs and policies

A Conduct risk assessments to inform
adaptation strategies

A Develop adaptation strategies and projects

A Leverage funds and Implement adaptation
projects

A Partner and coordinate with internal and
external stakeholders




Guidance is PWD's fundamental reference document for mainstreaming the
use of climate change information in PWD planning and design processes

PHILK)_IlE_LEHﬁ A Actionable climate information
R A Tools and visuals to better
Climate-Resilient Planning and Design understand risk
Guidance
Boklic Ouit Futtie Tty A Updated planning guidance and
iy 2021 design standards that consider

A Useful service life
A Criticality

A Risk Tolerance

A Adaptive Capacity

A Adaptive management approaches

Publicly available version of the guidance document is available he

https://water.phila.gov/pool/files/climateresilientguidance.pdf



https://water.phila.gov/pool/files/climate-resilient-guidance.pdf

Climate-informed Planning & Design Guidance Examples
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Sea Level Rise and Storm Surge

Philadelphia’s two main rivers are tidal — we will be impacted by sea level rise

Potential risks include: Actionable science developed includes:
- Flooding of PWD assets - Analysis of SLR projections and storm surge
- Surface and below-grade elevations on Delaware River
- Treatment plants and pump stations - Customized GIS screening tool for PWD
- Increased energy demand (pumping and assets
treatment) - Updated design starndards — climate-
- Degraded source water quality (salinity) informed design flood elevation (DFE)

- Analysis with PWD 3-D model of salinity
intrusion under current and future sea level
conditions



Philadelphia is already experiencing climate change

SEA LEVEL RISE — LOCAL TRENDS
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This local rate is almost 50% higher than the global rate.
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Philadelphia Water Department Sea Level Rise

Planning and Design Scenarios

Year

PWD Low
Scenario (ft.)

NOAA Int-Low

PWD Primary
Planning Scenario (ft.)

NOAA Int-High

Sea Level Rise Projections

partment Sea Level Rise Scenarios

2000 (baseline) 0 0
Near-term (2030s) 0.62 118
Mid-century (2060s) 1.21 2.89
End-of-century (2100s) 1.94 6.4
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Sea Level Rise in Philadelphia

L]
P W D | n u n d a t I O n Iv\ O d e l Coastal Flood Inundation Maps using the Primary Planning Sea Level Rise Scenario

Climate Change Adaptation Program | Philadelphia Water Department

Introduction  Instructions  2060s  2100s  Highest Astronomical Tide (HAT..  Documentation  Design Flood Elevation
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I 2100 MHHW
2100 2-year storm The Philadelphia Water Department is preparing for future sea level rise (SLR) and
2100 5-year storm storm surge. These maps were developed by the Climate Change Adaptaticn Program to
2100 10-year storm help PWD staff understand the potendal timing and likelihoed that an asset will be
2100 25-year storm exposed to coastal floodwaters using PWD's Primary Planning scenario for SLRin
2100 50-year storm combination with storm surge prejections. It also serves as the screening teol to

I 2100 100-year storm determine whether the Design Flood Elevation applies to projects (See Design Flood

Elevation tab). These forward-looking inundation maps can be used to:
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* Determine whether an asset is within the current FEMA 100-year or 500-year
This map depicts the potential timing and likelihood of inundation at

flocdplain
the PWD Northeast Water Pollution Conrtrol Plant for the end-of-

century time period (2080-2100). Water elevations were determined * Determine whether an asset is within estimated future ficodplains that consider sea
by adding sea level rise projections on top of MHHW to determine the

level rise
future high tide in the 2100s. Storm surge recurrence intervals for the _
2-year and 100-year storm are added on top of the 2100s high tide. * Evaluate project placement to betzer avoid furure flocd exposure that may not
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Disclaimer: The maps being shared here, and any associated data and information,
were created solely as a planning tool for the Philadelphia Water Department (PWD).
Those choosing to use this output for external (i.e. non-PWD) purposes should
understand the methodologies utilized, including assumptions and known uncertainties
and errors therein. PWD inundation maps are not to be distributed without permission
from PWD and the Department does not assume any risk or liability associated with
their use. For more information, please contact Julia Rockwell
(julia.rockwell@phila.gov), Manager, PWD Climate Change Adaptation Program.

astal regions.
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The maps being shared here, and any associated data and information, were created solely as a planning tool for the Philadelphia Water Department (PWD). Those
choosing to use this output for external (i.e. non-PWD) purposes should understand the methodologies utilized, including assumptions and known uncertainties
and errors therein. PWD inundation maps are not to be distributed without permission from PWD and the Department does not assume any risk or liability

associated with their use. For more information, please contact Julia Rockwell (julia.rockwell@phila.gov), Manager, PWD Climate Change Adaptation Program.
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|:| Southwest Plant




