


AlexRenew

Purifies 13 billion gallons of
wastewater each year

Serves a population of about
300,000 people in Alexandria
and portions of Fairfax County

Established in 1952 as an
independent authority

Governed by a b-member
citizen Board
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ALEXRENEW

CLIMATE STUDY

Our risk-based approach analyzes the impacts of
climate change on infrastructure and staff:

- Evaluating how more frequent and intense rainfall will
affect our treatment plant and other critical
infrastructure

- Understanding the implications of sea level rise at
AlexRenew

- Analyzing the effect of temperature changes on staff

Study Outcome:

Establishing guidelines for future capital projects and
infrastructure




GREENHOUSE
GAS EMISSIONS

Greenhouse gas emissions have been steadily
increasing since the 1960s, leading to a warmer
atmosphere and climate impacts that include:

Sea Level Rise
Increase in the level of the world’s oceans due to

melting polar ice and thermal expansion of water.

Extreme Precipitation
More intense rain or snowfall over a particular
location over a short period of time.

Thermal Stress

Accumulation of local, excess heat over a period of

unusually hot days and nights.
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SEA LEVELRISE.

BAY REGION
PROJECTIONS

Climate scientists are predicting anywhere
from 2 to 6 feet of sea _I_e_vél rise in the
Chesapeake Bay region by 2100.




SEA LEVEL RISE

PROJECTIONS IN
ALEXANDRIA

The U.S. Army Corps of Engineers developed a
tool based on a variety of climate models to
project sea level rise associated with
greenhouse gas emissions scenarios.

AlexRenew selected the high value for use in
the coastal flood modeling because it is
conservative and similar to what was selected
for planning the RiverRenew facilities.

Mean Sea Level - Washington D.C. Gage NOAA (2022)
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EXTREME PRECIPITATION

CHANGE IN HEAVIEST |
1 PERCENT OF DAYS ...

The frequency and intensity of heavy precipitation events
have increased across much of the United States,
particularly east of the Mississippi River.

This map depicts percent changes at the regional level of
total precipitation falling on the heaviest 1 percent of days
measured between 1958 and 2021.

Source: U.S. Global Change Research Program, 2023: Fifth National
Climate Assessment
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EXTREME PRECIPITATION

PROJECTED
ANNUAL CHANGE
BY 2050

Annual precipitation projections are projected to
increase for much of the U.S. Differences in annual
precipitation are projected to 2036-2065 and
compared to 1991-2020. Future rainfall amounts
represent an average of all available climate model
projections.

Source: U.S. Global Change Research Program, 2023: Fifth
National Climate Assessment
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Alexandria IDF Curve
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EXTREME PRECIPITATION Comparison Today and 2075 (24 Hour Storm Event)
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RIVERINE FLOODING

Riverine flooding occurs when a river overflows its banks and water flows into nearby areas.
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ALEXRENEW FLOOD MODELING APPROACH

Climate scenarios:

Riverine and Inland Flooding Coastal Sunny Day Coastal Storm Surge
15 climate scenarios 6 climate scenarios 9 climate scenarios
Updated precipitation statistics - High sea level rise curve - High sea level rise curve
Baseline, 2045, 2075 - Baseline, 2045, 2075 - Baseline, 2045, 2075
10, 25, 50, 100, 500-year storms - Mean higher high water, king tide - 10, 100, 500-year storms
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RIVERINE FLOOD MODELING

Parameter AlexRenew 0.16
Projected 2075 s

Hydrology Model
Hydraulic Model

100-year Storm
Precipitation

Flow in Cameron
Run

Flood Elevation at
Building P

HEC-HMS 4.12 (2023)

HEC-RAS 2D: one integrated
model for Cameron Run
and Hooffs Run
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THERMAL STRESS

GLOBAL TEMPERATURE CHANGE

2011-2020

than 1850-

around 1.1°C warmer
1900 }

This graphic shows how observed (1900-
2020) and projected (2021-2100) changes
in global surface temperature will impact
representative generations. Future
projections (2021-2100) of changes in
global surface temperature are shown for
very low, low, intermediate, high, and very
high greenhouse gas emissions scenarios.

1900 1940 1980

°C Global temperature change above 1850-1900 levels

[ I
0 05 1 5 2 25 8 35 4
born b
in 1980 — l1
born ﬁ \
in 1950

Source: Intergovernmental Panel on Climate Change (IPCC), 2023
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: ARG Assessment Report: Climate Change 2023
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THERMAL STRESS

HIGH TEMPERATURE OCCURRENCES

26.00<
25.00

Projections for 2045 and 2085 show an
2300 increase in both frequency and duration of
22,00 high temperatures compared to current
21.00 conditions. Future scenarios also show
20.00 fewer nighttime cooling periods,

19.00 highlighting increased thermal stress.
18.00

17.00 Red areas indicate hours in July and
<16.00 August when dry bulb temperatures
exceed 79°F.

24.00

Current

2045

The dry bulb temperature refers to the air
temperature as measured by a
thermometer that is freely exposed to the
air but shielded from radiation and
moisture.

2085




THERMAL STRESS

DIURNAL TEMPERATURE CHANGES

"”é These curves illustrate that by 2085, maximum daily
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ALEXRENEW THERMAL MODELING APPROACH

Climate scenarios:

Indoor Thermal Hazards Outdoor Thermal Hazards

6 climate scenarios 9 climate scenarios

- Model cooling energy demand - Universal Thermal Climate Index (UTCI) for
intensity personnel

- Baseline, 2045, 2085 - Dry bulb temperature for equipment

- July and August - Baseline, 2045, 2085

- July and August
20



CLIMATE RISK ASSESSMENT

Public Health Regulatory Financial Production Environmental Public
and Safety Compliance Impacts Impacts Impact Perception
Results in threat Results in a Results in a Results in loss of ~ Results in release of Results in a loss

to public health
and safety

permit violation,
regulatory action,
or loss of
regulator trust

financial impact

processing pollution that
capacity, product negative impacts
quality land, air, or water

The impact of climate events was evaluated using AlexRenew’s asset management impact methodology. Ratings
were imported from AlexRenew's asset management system for each asset and were reviewed to assess whether

climate events would increase or decrease the impact to each factor.

of public and
stakeholder trust

IMPACT RATING

Minor Impacts

Moderate
Impacts and likely
can be mitigated
Significant
Impacts can
occur quickly or
accumulate,
mitigation is
possible

Major Impacts
are immediate,
mitigation is
limited

Impacts are
severe,
immediate, and
cannot be
mitigated

21




CLIMATE CHANGE IMPACTS

TO ALEXRENEW ASSETS

</ Moderate Impact

<2 Low Impact

SCENARIOS WRRF INTERCEPTORS PUMPING STATIONS | TUNNEL SYSTEM
Sea Level Rise (2075) 0 ~ O V4
Extreme Precipitation (2075) 0 Q? Qy Q7
Thermal Stress (2085) 0 V4 v v 4




SUMMARY OF CLIMATE CHANGE IMPACTS

Condition Expected Change by 2075
Average High Temperature (1) >114.8° F

Sea Level Rise (2) 1-6 feet

Annual Total Precipitation (2) 2-3 inches

100-Year Storm Intensity (1) 2.12 inches

(1) AlexRenew Thermal and Flood Climate Assessment
(2) NOAA. Mid-Atlantic Regional Integrated Sciences and Assessment for Alexandria, VA (Alexandria_VA.pdf)
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https://www.marisa.psu.edu/misc/outlooks/2022-01-11/VA/Alexandria_VA.pdf

G\D

AlexRenew




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	AlexRenew�Climate Study
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Extreme Precipitation�change in Heaviest 1 percent of days
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	riverine flood modeling 
	PROJECTED FLOOD MAP AT alexrenew (2075)
	Slide Number 17
	THERMAL STRESS�High Temperature Occurrences�
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

