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Richard Price

Professional Engineer—4 states and Guam

LEED AP—U.S. Green Building Councill

ENV SP—Institute for Sustainable Infrastructure
CSM—American Public Works Association

CISEC—Certified Inspector of Sediment and Erosion Control
QISP—California Stormwater Quality Association
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Also a dedicated fisherman, and a disillusioned football fan....




EA Engineering Science, and Technology, Inc., PBC

EA's Extensive Ports and Harbors Experience

100% employee owned, benefit corporation s
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Pacific Operations

q Established Pacific Offices
Alaska—1993
Guam—1994
Hawaii—1994

Fully staffed offices
In Hawail, Alaska,
and Guam

Q Q Q Q

g Mobilized to other
Pacific Locations—Wake
Island, Saipan, American Samoa, Kwajalein,
Korea, and Japan.




Port Infrastructure Planning, Design,
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Presenter Notes
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Sediment Characterization
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Dredged Material Management
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Contaminated Sediment Studies and
Remedial Design
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Climate Services

CHARTING THE COURSE
T0 ZERO

Port of Seattle’s Maritime Climate and Air Action Plan

November 2021
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Ecosystem Restoration

Creation/Protection

= Coastal marshas

= Coral reafs and colonies

& Natural apd nature-based
features

= Anadmomous fish passages

® Living shomelinas

Wulnerable shorelinas

Water Resouroe &
Infrastructure Support
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Emerging Contaminants
q PFAS

g 6PPD-Quinone BN o

Technology, Inc., PBC

i
fe

g Others
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particles (6PPD-q)
mix into runoff S

Chemicals and Contaminants of
Emerging Concern

Per- and Polyflucroalkyl Substances (PFAS)

x

Salmon mlgratlng Green infrastructure decreases
during storm events are 6PPD-q exposure and other vehicle
exposed to 6PPD-q related contaminants




Climate Change and Ports

qGreen House Gas Reduction
gSea Level Rise Adaptation
g Coastal Resiliency

g Take Aways



Background

Emissions of GHGs are divided into three types, known as Scopes:

g Scope 1 emissions are direct emissions from sources owned or controlled by an
entity, such as vehicle emissions.

g Scope 2 emissions are from the generation of electricity purchased by an entity,
such as emissions from power plants.

g Scope 3 emissions are a conseqguence of an entity’s activities but from sources
not owned or controlled by the entity, such as emissions associated with
employee travel, emissions from supplier operations, and energy use associated
with purchased products and services.




Background

Typical Goals

Scope 1 (and 2) emissions, which are direct greenhouse gas
emissions from Port owned or controlled sources, shall be:

g 15 percent below 2005 levels by 2020,
g 50 percent below 2005 levels by 2030, and
g Carbon neutral or carbon negative by 2050.

Scope 3 emissions, which are emissions the Port has influence
over, not direct control, shall be:

g 50 percent below 2007 levels by 2030, and
g 80 percent below 2007 levels by 2050.
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Control, Guide, Influence

Category: Category:
Scope PORT OPERATIONS MARITIME ACTIVITY Goal Area
Sector Sector

1 Port fleet Transportation

1 Staff personal vehicle use Transportation

1 Port facility/building natural Facilities

CONTROL gas

> Port facility/building Facilities
electricity

2 Port facility/building steam Facilities

3 Staff business air travel Transportation

3 Solid waste — Port occupied Solid Waste
sites

GUIDE . | Tenant facility/building Facilitics

electricity

3 Employee trip commute Transportation

3 Solid waste — parks, marinas Solid Waste

3 Ocean-going vessels Transportation

3 Harbor craft - assist tug and | Transportation

INFLUENCE fishing vessels

3 Recreational vessels Transportation

3 Locomotives Transportation

3 Cargo-handling equipment Transportation




Case Study

Eargu-handtltig{? equipment
. Baseline GHG
Lmﬂgt"ﬁﬂ Emissions Total
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Port Operations and
Maritime Activity

Recreational vessels
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from Port
Operations
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Port Operations
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Case Study—Building and Campus Energy
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2,500 Businessasusual _
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2030 Goal - 50% reduction from baseline

500
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year
Remaining emissions M Eliminate fossil natural gas
B Implement energy audits M Install energy efficent lighting

Reduce plug loads and upgrade controls Maximize renewable energy




Case Study—Employee Commute

1,400
1,200
B 1,000
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2 800
2 2020 emissions
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400 2030 Goal — 50% reduction from baseline
200
0
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year
Remaining emissions M Alternative work arrangements
M Improve employee benefits B Advocate for transportation access

Employee communication and education




Case Study—Waterside Maritime Activity

200
S_ 150
wvi o
c C
o ® -
o 2
E£ 100
=
50
2030 Goal = 50% reduction from baseline //
0 7
b D O v B o D> O v o] © "] O "% o S )
> oY v v 2% v v % %) & > 3 e b 5
'\9'»“'1919“w“@w“@w“@w“@@“@uhw@@@
Year
Remaining emissions # Transition to zero-emission maritime activity
B OGV shore power reduction OGV IMO 30% ship efficiency increase

B OGV IMO 50% reduction vision




Case Study—Landside Maritime Activity

g Cargo Handling Equipment
q Trucks
q Railroads

g Infrastructure, technology,
workforce acceptance

Strategies

Provide infrastructure to enable rero-
emisslon CHE by 2030

Support adoption of zero-emissions CHE by
2050

Support continual advancements in
equipment efficiency and emission
reduction from CHE equipment

Provide infrastructure to enable adoption
of zero-emission trucks by 2030

Support adoption of zero-emission truck
equipment by 2050

Support continual advancements in vehicle
efficiency and emission reductions from
trucks

Provide infrastructure to enable adoption
of zero-emission on-terminal rail by 2030

Support adoption of zero-emission rail by
2050

On-terminal switcher
locomotivas

Support continual advancements in
equipment efficiency and emission
reductions from rail

Cargo-handling equipment
(CHE) units

W Cargo-handling equipment is used on port
terminals. Grain cargo is shipped over land by
rail, using line-haul and on-terminal locomotives.
The truck category has only measured shuttle
vans on cruise terminals in the past but will be
expanded to include medium- and heavy-duty
trucks and buses supporting cruise operations.
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Strategic options for climate change mitigation
Global cost curve for greenhouse gas abatement

Cost of reducing greenhouse gas emissions by 2030

Euros per tonne of CO, equivalent avoided per year CCS”, coal retrofit

Coal-to-gas shift
100 4 Wind, low penetration — Industirial — Waste
Hiuaossal new coal motor systems Biodiesel
feedslock substitution: - *
. Nl Avoided Indust_rla! CCsS .
Livestock/soils —/— Jmass deforestation Avoided deforestation
Nucl . 4 Cellul in America in Asia
e CCS* EOR, eeth';,?;e Higher cost abatement
50 - Small transit —1 new coal u
Smallhydre —/«| | | | | | Feorestation | | Seil | | | || LA L —-———- P
Forestation Further potential

20 25 30

Abatement beyond Jbusiness as usual” by 2030
Thousand million tonngg of CO, equivalent per year

Standby losses
sugarcane biofuels

F uel-efficient vehicles . - i
Strategies sorted by cost-efficiency

Savings
Costs

aphic attempts to show "a one': the various measures for
greenhizyge gas reduction witgfoth reduction (in CO2z equivalent)
ros) quantijse®l.

Read from left gives the whole range of strategic options
ranging from low hanging fruit, such as building insulation, in green
{coming with economic savings) to the increasingly higher hanging
ones, such as afforestation, wind energy, in red.

Fuel-efficient commercial wvehicles

* Carbone Capture and Storage
Source: McKinsey Climate Change Special Initiative, 2007 .



Sea Level Rise Vulnerability

Possible pathways for future sea level rise
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Vulnerability Assessment

P5-Co5Mos5 Data

Built and Natural Field Recorded FEMA NFHL Data
Infrastructure Data s Elevation Data (BFE Extent)
Impacts, RSLR)
GIS Vulnerability
Assessment
Analysis
- /

Flood Extent Maps Vulnerability Assessment Maps




Vulnerability Assessment

Data Collection and Tools:

g ldentify Key Assets
q As-builts

q Survey
q LIDAR
g RTK GPS

g NOAA

g USGS
@ CoSMoS

g State/Local/University Resources



CoSMoS

Regional Scale

Deep water wave generation and
propagation using climate change
influenced future winds.
[WoveWatch3*]
Surface
wind

Swell propagation, wave generation,
storm surge, and astronomic tides.

lrﬂf”ﬁ' 30 and SWAN'] High-resolution hydrodynamics:
nearshore waves, wave setup and
runup, storm surge, tides,
overland flow, fluvial discharge.
[Delft3D, SWAN. and XBeach"]

y-= Ly

Uownscalad winds and

almosphernc pressures

shareline change
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| CoSMoS Modeling Flowchart (Barnard et al. 2019)




Vulnerability Assessment

Legend

FEMA Base Flood Elevation
—— FEMA Base Flood Elevation

King Tide, no RSLR : B, - \ RV _ \ P 100-Year Storm Event,
King Tide, 0.82ft (0.25m) RSLR Ml ik w LY R 100-Year Storm Event,
King Tide, 1.64ft (0.50m) RSLR RSLR

King Tide, 3.28ft (1.00m) RSLR 100-Year Storm Event, 1.64ft (0.50m)
N RSLR
Buildings 100-Year Storm Event, 3.28ft {1.00m)
Catch Basin RSLR
Cleanout Catch Basin
Cleanout
Manhole e
Manhole

Storm Sewer Line e o
— Storm Sewer Line



Vulnerability Assessment

Vulnerability Assessment Categories

RSLR (ft [m])

Storm Event 0.82 [0.25 1.64 [0.50 3.28 [1.00]
10-Year Medium High
50-Year Medium
100-Year Medium High Medium

Notes:

1) Vulnerability categories are broken up into three levels from medium (yellow) to high (red).
2) Vulnerability 1s ranked relative to storm levels, it 1s important to note medium still represents significant
potential for damage to some areas.
3) Unshaded areas of the Port, while considered “low” vulnerability, may still be impacted by specific
extraordinary scenarios.
ft = feet
m = meters







Exposure, Sensitivity, and Adaptive Capacity

Adaptive
Subarea [ Asset Group Exposure Sensitivity Capacity Vulnerability
1. Central Maintenance Building
1.a Office Area Medium High High High
;tl:;h:]tzzlrefNDn-Fmed Equipment — within 7 in Medium High low Medium
1.b Portable/Mon-Fixed Equipment — between 7 low High low Low
in and 20 in above the floor
1.c Fixed Equipment Medium High High High
Low
1.d Electrical Panels/ Switches/Receptacles Mi::m High High High
l.e Hazardous Material Storage Medium Medium Low Medium
2. Fuel Island
2.2 Fuel Tanks High High Low High
2.b Electrical Assets and Pumps High Medium Low Medium
2.c Stormwater Catch Basins and Trench Drains Hig.h High High High
Medium
3. Outdoor Parking: Front Parking Lot
3.2 Vehicle Parking High High Low | High
4. Outdoor Parking: Back Parking Lot
4.3 Vehicle Parking High High Low High
4.b Oil-Water Separator High Medium Low Medium
4.c Qutdoor Storage Containers/Sheds High High Low High
4.d Outdoor Storage Materials/Equipment High Medium Low Medium
5. Locker Building
5.a Eletrical Panels/ Switches/ Receptacles Medium High Low Medium
5.b Hazardous Material Storage Medium Medium Low Medium
5.c Portable /Mon-Fixed Equipment Medium High Low Medium
6. Shoreline Assets and Infiltration Galleries
6.a Rock/Rubble Shore Armoring High Medium High High
Eh InFEltratinm = allarac Wik I mar Wik W ah




Coastal Resilience

Nationwide National Park Service Coastal Engineering
Contract

§ Initial locations Great Lakes, Boston, NYC, FL, AK, CA, TX, GA,
WA

§ Developing new Beach Nourishment Guidance & National
Disaster Planning, Response, and Recovery products

Audubon — Coastal Resilience Designs in Outer banks, NC

USACE Swan Island Beneficial Reuse project — UAV and
marsh assessment

Massachusetts DOT — Guidance development on assessing #ERDC |
impacts from sea level rise R

Ecological Effects of Sea Level Rise, NC & FL — UNC Chapel *;

Hill, USACE and NOAA
Washington State

§ San Juan Islands support for NPS
§ Port of Bellingham Vulnerability and Risk Analysis
§ NAVFAC — Indian Island Coastal Assessment



Thin Layer Placement

Drowned Marsh




Spotlight on Point Hope

§ Native Village of Point Hope is the “home” village of AES, Inc. (Tikigaq Corporation) with whom EA has a
Mentor/Protegee relationship

§ Village has just over 700 residents, 93 percent of whom identifying as indigenous Ifiupiat

§ Elevation of just 13 to 18 feet above mean sea level and reliance upon subsistence hunting/fishing for a
significant portion of their food source and cultural identity
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Spotlight on Point Hope

§ EA developed $400k grant
application on behalf of the
community

§ Focused on use of traditional
ecological knowledge (TEK) and
nature-based solutions

§ Vulnerability assessment and
conceptual design development

§ USACE ERDC is now contributing services
In support of the research

§ EA submitted ~$2M proposal to ERDC
for Alaska and Atlantic research

support 1




Thoughts for Your Port?

g Overlapping Regulations/Commitments
%)
%)
%)
%)
%)

g Impact on other Air Pollutant Strategies

International
Federal

State
Regional
Local




Thoughts for Your Port?

g What are my Goals?

@ Regulatory compliance
@ Community collaboration
@ Leadership by example
@ Chase tenants away?!?




Thank You

Richard Price

Port Program Manager
443-827-0620
rprice@eaest.com
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