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Presentation Outline

e Potential climate impacts for airports

e Resilience challenges

e Considering resilience in airport planning
e Examples of resilience measures

e Lessons learned from climate resilience

e Resources on climate resilience
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Potential Impacts - Flooding

* More frequent/severe flooding of
low-lying infrastructure due to more
intense precipitation, sea level rise,
and storm surge

* Increased numbers and magnitude of
storm surges and/or relative sea level
rise

e Culvert and drainage infrastructure
damage, due to changes in
precipitation intensity, changes in
snow melt timing, or rising water
tables

* Blocked ground access to airport
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Potential Impacts - Storms

* Increased numbers and magnitude of extreme
storms, such as hurricanes and typhoons

e More intense precipitation, storm surges and/or
relative sea level rise

 Wind and debris damage

* Internet and cell phone services may be
disrupted

e Storm refugees often seek out airport

FAA
Office of Airports
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Potential Impacts - Heat

* Increased thermal expansion and
potential degradation of paved
surfaces, due to higher temperatures
and increased duration of heat waves

e Reduced aircraft performance on
extremely hot days leading to limited
range capabilities and reduced
payloads S

e Electrical fluctuations due to high
load demand

FAA
Office of Airports

Aipﬁgerfsﬂ/



Potential Impacts — Sea Level Rise

* More frequent/severe flooding of
low-lying infrastructure from sea
level rise and associated storm
surge

* Increased numbers and
magnitude of storm surges as a
result of sea level rise (e.g., salt
water inundation)

e Culvert and drainage ineffective d —
due to elevated water table ,

FAA
Office of Airports
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Resilience Challenges

Requires working across every part of the airport
e Airport Planning and Engineering
e Operational considerations
* Investments

Costs can be high

e Some mitigation is extremely expensive — e.g., flood
prevention

 Some less so

Uncertainties
e Hard to know what to plan for
e Looking into the future is imprecise
e Can’t know all the risks

AirportsA




Considering Resilience at the Airport

= Airport Planning:

— Master Plans and layout plans — should
consider future climate

— Engineering standards — should consider
future climate. Some airports have
iIssued ‘specifications’ or ‘planning
standards’ that take climate into
consideration

— Environmental impact assessment

— Plan for irregular operations — e.g.
Incident Command System (ICS), or
Continuity of Operations Plan (COOP)

QNPg Office of Airports
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Hardened Infrastructure

FAA’s Engineering Services team has started elevating:

= |nstruments: Radars and LOC
= Some ATC towers

Generally done on a case by case basis as needed

7y 14
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Design Airport buildings for resilience

Resilience tips:
e Install concrete buildings on islands, as well as tie

downs for LIR masts and shelters

e Plan for electric generators — install plugs on buildings,
configure power systems to accommodate
vulnerabilities

e Consider unusual foundation designs — e.g., deep piles
driven into sand specifically to withstand soil
liquefaction in coastal areas, strong storm surge, and to
resist hurricane force winds

e Some components can be configured for quick removal
in flood prone areas. Include eyelets to ease lifting,
and quick disconnects for the electrical

We are . s
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Airport Sustainability and Energy

The US is seeing a lot of creative
energy projects

Energy projects:

Renewable on-airport power generation for electricity and
heating/cooling (i.e., solar, geothermal, hydrogen
powered electrical energy generation)

Stand-alone energy efficiency upgrades — HVAC, hot water
heater, and energy efficient lighting

Airport microgrid as a secondary system to generate and
distribute power

Elevating substations and other electrical components,
strengthening to withstand flooding and salt water

AirportsA



Lessons Learned on Resilience

Good planning is critical

* There is time to adapt, but plan now — most
impacts like sea-level rise are not sudden

e Achieve resilience incrementally

e Know your facility and local climate
projections

e Ask “What do | really need to operate the
airport safely for the next 20 years or so?”

* Prioritize projects/upgrades and implement
them accordingly

Have a plan for extreme or emergency events
* Practice the plan so everyone knows their role

SJU: “We were not improvising”

AirportsA
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Lessons Learned on Resilience

Avoid ‘unanswerable’ issues
 Don’t be too concerned with uncertainties of
climate data or ‘quantifying risk’
e You don’t need ‘downscaled’ high-resolution
climate data to make reasonable decisions about
your airport

Cost/investment
* There is no perfect benefit/cost
analysis for decision-making
* Remember that every S1 spent on
prevention saves $6 later

AirportsA
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Airport Resilience Resources

« Airport Climate Adaptation and
Resilience, 2012 (Synthesis 33)

e Climate Change Adaptation
Planning: Risk Assessment for
Airports, 2015 (Report 147)

« Using Existing Airport Systems to
Manage Climate Risk, 2018
(Report 188)

e Sustainablility’s Role in Enhancing
Airport Capacity, Aug. 2018
(Synthesis 93)
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Climate Challenges Are Approaching Quickly

» [IPCC Global Warming Report — October 2018 ) ipce

— 1.5°C reached between 2030-2052 Global Warmmg";)f 1,,1;,;:?%

— Significant impacts are expected

» UN Report on Climate-related Disasters
October 2018

— 1998-2017 = $2,245 Billion
— 1978-1997 = $895 Billion

— Greatest economic losses
e USA ($944.8B) China ($492.2B)
e Japan ($376.3B) India ($79.5B)
e Puerto Rico ($71.7B)
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Airport Planning has Long-term Implications
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Insurance and Financial Disclosures Coming

» Zurich Report
— Managing the Impacts of Climate

Change: Risk Management S
Responses — September 2018 Task Force
Climate-rela

» Financial Stability Board's (FSB's) Financial Dis

Task Force on Climate Related Status Repo
Financial Disclosure (TCFD)

— Status Reports September 2018
and June 2019

RSsH

2019 Status Report

Task Force on
Climate-related

Financial Disclosures:
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Case Study Airport — West Coast Airpor
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Possible Airport Threats

» Flooding
— Heavy Precipitation
» Higher Winds
» Higher Temperatures
— Day and Night
» Electric Disruption
» Wildfire and Smoke
» Higher Utility Costs

— Increasing Demand

RSsH

< Travel Alert

© Los Angeles Area -
Getty Wildfire

Although Southwest Airlines is currently operating
as scheduled from all Los Angeles area airports,
we encourage our Customers to allow extra time to
reach the respective terminal areas due to the Getty
wildfire.

To allow our Customers additional flexibility,
Customers holding reservations to/from/through
the airports listed below on Tuesday, October 29
through Wednesday, October 30, may rebook in the
original class of service or travel standby (within

14 days of their original date of travel between

the original city-pairs and in accordance with our
accommodation procedures) without paying any
additional charge:

‘Burbank (BUR)

-Long Beach (LGB)

‘Los Angeles (LAX)

-Ontario (ONT)

-Santa Ana-Orange County (SNA)

Customers who purchased their itinerary via
Southwest.com or our mobile app are eligible to

reschedule their travel plans online or from their
mobile device.




Airport Master Planning Process Opportunities

Inventory of Existing Conditions
Aviation Forecasts

Facility Requirements

Alternatives Development, Analysis, and Evaluation

Assess Environmental Impacts Develop Airport Layout Plan

A 4

Develop Master Plan

Secure Funding

Financial Feasibility Assessment Develop Capital Improvement Plan

RSsH



Inventor of Existing C”U s

» Identify Critical Infrastructure

» Identify Climate Impacts

— Extreme heat
* Pavement Integrity
» Worker Exposure (Const and Ops)
o Wildfires and Smoke
o Utility Costs

— Sea-level Rise
o Tailwater Stormwater Impacts
o Water Quality Impacts

— Higher Sustained Winds
» Elevated Structures

Sea Level Rising Sea Higher

Rise at High Level & Sustained
Tide Storm Surge Winds

| <

Increased
Temperature

4




Duration of damage / closure

Pavement condition

Energy use

Weather-related flight delays / cancellations
Staff time spend on weather events

Cost of damages to infrastructure
Frequency of storm events

Frequency of extreme temperature events
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Avngtlont_fore_c’gsts ey

» How could climate stressor impacts
enplanements or operations?

— Runway length accommodate future
aircraft

— Runway length accommodate future
destinations

— Wind direction and speed effect on
runway capacity

— Fire and smoke impacts on capacity
(could an acute impact become
chronic?)

RSsH

< Travel Alert

© Los Angeles Area -
Getty Wildfire

Although Southwest Airlines is currently operating
as scheduled from all Los Angeles area airports,
we encourage our Customers to allow extra time to
reach the respective terminal areas due to the Getty
wildfire.

To allow our Customers additional flexibility,
Customers holding reservations to/from/through
the airports listed below on Tuesday, October 29
through Wednesday, October 30, may rebook in the
original class of service or travel standby (within

14 days of their original date of travel between

the original city-pairs and in accordance with our
accommodation procedures) without paying any
additional charge:

‘Burbank (BUR)

‘Long Beach (LGB)

‘Los Angeles (LAX)

Ontario (ONT)

-Santa Ana-Orange County (SNA)

Customers who purchased their itinerary via
Southwest.com or our mobile app are eligible to

reschedule their travel plans online or from their
mobile device.




~Facility Remre ents

» Evaluate Thresholds N D More days over XX°F & YYOF

and Adaptive
@ Runway Length

Capacity
existing asset or -
9 P@t’enual Wind

— The abllity of an
operation to cope
p p wethe

. - | ds
with the negative - @ Building Design

effects of climate

change
Jet Fuel

Highest average day temperature

ATCT: XX mph, APMs: YY mph,
Runways: ZZ mph

HVAC climate zone change
Higher intensity winds

Guideways flood > X in rain
Tailwater effect changes

Flash point of aviation jet fuel
Fuel loss due to venting
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STD* STD+15°C STD+22.2°C STD+25°C STD+35°C

15°C (59°F)  30°C (86°F)  37.2°C (99°Fy 40°C (104°F)  80°C (122°F)
Boeing 737- 7,000 ft. 7,600 ft. 10,000 ft. n/a 1,500 ft
600 (2,134 m) (2,316 m) (3,048 m) 505 m)
Boeing 737- 9,200 ft. 10,000 ft. 12,500 ft. n/a 5,000 ft
700/-700W (2,804 m) (3,048) (3,810 m) 572 m)
Boeing 737- 7,800 ft. 8,100 ft. n/a 10,100 ft. 15,000 ft.
800/- (2,377 m) (2,469 m) (3,078 m) (4,572 m)
800W/BBJ2

Source: Boeing, 2013

All values assume the following conditions: maximum aircraft takeoff weight, sea level, dry runway, zero wind,
Zero runway gradient, air conditioning off, and optimum flap setting.

*STD = Standard Day
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Conduct Risk and

oy Requirements o~ Vulnerability Assessment

Likelihood Consequence

Factor of
Criticality

Factor of
Confidence Level

Risk Adaptive Vulnerability
Capacity



~Facility Requirements Conduct .R.iSk and
* at— A Vulnerability Assessment

Negligible Minor Moderate Major Catastrophic

Possible MODERATE MODERATE
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Alternatives Development

» Prioritize high risk and high
vulnerabilities

» Preferred alternative selection

— Siting to avoid flooding

— Runways sited to accommodate
increases in temperatures

— Buildings with greater cooling
capacities

— Utility costs and reliability

» Evaluate cost-benefit and
timeframes

RSsH

Alternative Analysis: New Airfield Electrical Vault
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Evaluate triggers for key adaptation decisions

Integrate adaptation decisions with key systems

RSsH



Adaptive Management Considerations

» Risks and Vulnerability Uncertainty

— May change in time as certainty in
science, scale, and timeframe
Increases

» Financial and Insurance Disclosures
— Monitor requirements

» Airport and Regional Performance
— Collaborate regionally

— Review data to improve
performance over time

L4
U4
4
o
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Many Factors Have
Uncertainty

” -

-

Climate CH’ange
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| ~'Economy
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The World, 1t Is
a changing —
Will we plan

for it?




NEPA, Climate Change,
and Thinking Ahead

Jen Wolchansky

Mead
&Hunt



e August 2016: Guidance issued for considering
effects of climate change and GHG emissions

“..where... tools, methodologies, or

data inputs are not reasonably
H oW d oesS AMBIGUOUS available to support calculations...
agencies include a qualitative analysis

N E PA cu rre ntly in the NEPA document...”

address Cllmate e June 2019: Draft guidance issued to provide
Ch an ge? updated interpretation of NEPA requirements

Directs agencies to

quantify emissions where
they are “substantial STI LL
enough to warrant AM B I G U O U S

quantification.”




How does
FAA NEPA
policy address
Climate
Change?

e FAA Order 1050.1F - Environmental Impacts:
Policies and Procedures

Stand-alone Impact Category

e 1050.1F Desk Reference:
Study Area
Quantitative vs Qualitative Analysis
No Significance Threshold

“..it is clear that minimizing GHG
emissions and identifying potential

AVIATION SPECIFIC future impacts of climate change are
important for a sustainable national

airspace system....”



* The effect of a

(03 proposed project
How do We on climate

Evaluate change

Climate Change l » The effect of

Impacts? climate change
on a proposed

project.



How Can We
Better Integrate
Climate Change

within the
NEPA Process?

Scoping
Purpose and Need

Environmental
Consequences

Alternatives

External Influences
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* |ldentification of

NEPA Process: Issues
D Scoping » Agency
Coordination

* Public Interest
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Table 7: Area (km?) flooded due to sea level rise and the 100-year projected coastal storm

Sea level rise (cm)
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County 25 50 75 100 125 150 175 200 500
Santa Barbara 7.0 7.4 7.8 8.6 9.3 10.1 131 15.9 21.0
Ventura 15.6 17.5 204 27.2 41.5 45.8 51.0 62.4 96.1
Los Angeles 6.8 104 132 16.3 19.2 231 28.6 39.0 97.7
Orange 438 9.8 129 211 26.2 30.7 54.0 58.8 1051
San Diego 10.5 13.2 17.8 22.8 30.4 35.7 443 50.1 94.7

Source: Assessing and Communicating the Impacts of Climate Change on the Southern
California Coast. A Report for: California’s Fourth Climate Change Assessment, August 2018.



Population in Floodplain
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Sources: U.S. Army Corps of Engineers, California Department of Water Resources.

U.S. Geological Survey (USGS) flood-inundation maps
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‘ COF-FRAP has developed 3 rating of wildland fire threst besed on the combination |
of potential fire behavior {Fuel Rank} “fire frequancy {Fire Rotation} |
10 create a 4-class index for risk assessment. Azeas that do not support wiidland |
fuels (eq, open water, agricultural lands, et} are omitted from the calculation. i

o c threat classification 1 account
for fires carried by omamental vagetation and flammable structures. For a detailad
gescription of these data and methods please wisit hitp: /fiapcuicagoviprajects/fire_threat/

*
i Sacraments

100 MILES
200 KILOMETERS

SW SAN BERNARDINO COUNTY

FIRE HAZARD
SEVERITY ZONES IN SRA

Adopted by CAL FIRE on November 7, 2007

Source: State of California Department of Forestry and Fire Protection, Fire and Resource
Assessment Program.



| | . e Is it the "Right”
NEPA Process: : Need?
© Purpose & Need

- ¢ Is the Purpose
Affected?




e Climate
Science Data

~ NEPA Process: .
k- . ° |Increase in GHGs?
& Environmental e aration of

~ Consequences L esration o

climate change
threats with project
impacts?



* Will climate change
affect ability to

.~ meet purpose and
NEPA Process: = = Leced?

| Alternatives - + Impact of project
Analysis - ON climate change

~* Climate adaptive
! design



* Local, State,

Sea-Level Regional
NEPA Process: BEiteas Requirements

A
J External Influences . Public
Involvement




Moody’s Buys Climate Data Firm,
Signaling New Scrutiny of Climate Risks

What is our
Responsibility?

A damaged home in Mexico Beach, Fla., after Hurricane Michael last October.
Hector Retamal/Agence France-Presse — Getty Images
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Climate Science and Data Resources

e U.S. Climate Resilience Toolkit https://toolkit.climate.gov/

e FEMA https://www.fema.gov/climate-change

e |PCC https://www.ipcc.ch/data

e NOAA SLR Viewer: https://www.coast.noaa.gov/digitalcoast/tools/slr

* Also identify state and regional sea level rise projections

 Downscaled climate data (e.g., CMIP, NASA, Cal-Adapt in California,
others)

Sea-Level
Rise Guidance

UNIFIED
SEA LEVEL RISE
PROJECTION

SOUTHEAST FLORIDA

PROJECTED

SEA LEVEL RISE
A"WASHINGTON STATE


https://toolkit.climate.gov/
https://www.fema.gov/climate-change
https://www.ipcc.ch/data
https://www.coast.noaa.gov/digitalcoast/tools/slr
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ACI’s June 2018 Resolution No. 3: Encouraging
Airports to Take Action on Resilience and
Adaptation to Climate Change

Resolved which of the following?

&

A. Consider Steps to B. Conduct Risk and
Reduce GHGs Emissions Criticality Assessments

C. Consider Impacts in
Airport Master Plans




What term is used to define the ability of an
existing asset or operation to cope with the
negative effects of climate change?

—<A. Adaptive Management >—é Critical Vulnerability %




Which element of the Airport Master Planning
Process is not likely affected by climate
change?

—<A- Facility Requirements >—<Alternatives Developme%




At what step in the NEPA process should
climate change first be considered?

@ D ED

%. Alternatives >—é Env. Consequences %




A runway extension project in Hot Desertville
must take into account potential increases in
temperature. What element in the NEPA
process would this climate change
consideration MOST affect?

—é. Scoping >—é Purpose and Need

YT




Which one of these external influences can
ultimately drive the NEPA process in
addressing climate change?

A. Local Requirement to B. Well Informed Public
conduct a CAP

C. Mandatory use of
esilient Design Guideline




Climate impacts are best considered in which
of the following documents?

&

A. A Sustainable Master B. An Airport EMS
Plan or Management plan

C. Airport Capital
Improvement Plan




High water tables, increased intensity of
storms, and more extreme hot days are
considered what?

@ D ED

A. Unavoidable acts
of God
{ C. Insurance terms >—é Engineering averages %
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