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The American Society of Civil Engineers
Report Card for America’s Infrastructure

“At the current rate of bridge replacement, a bridge that is built
today will need to last 126 years.”

Bridges

Munich RE =

“To bring the nation’s bridges into a state of good repair over the

next 10 years, an additional $373 billion in funding is needed.”

“‘Approximately 22,420 bridges across the country are susceptible
to extreme storm events.”

Source: ASCE 2025 Report Card for America’s Infrastructure



1 in 3 US bridges need to be replaced or repaired
1 in 5 of those are structurally deficient
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Structurally

Deficient, 42,067
394,295
In Need of Repair, 179 724

221,791

Source: American Road & Transportation Builders Association 2024 Bridge Report
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MV “Dali” Allision with Baltimore Key Bridge Munich RE
The loss

Bridge partly collapsed over a
length of abt. 500m

6 construction workers died and
2 workers survived with injuries

Damages to the ship and its
cargo

Port of Baltimore blocked for
one month

At least 11 vessels trapped in
the port for at least one month

Source: Public domain: United States Army with the ID 240326-A-SE916:6662" ]
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Scott Key Bridge: Was Protection in Place?

claimsjournal.com

| Diameter:

28ft < 80ft (current standards)j

Pier protection categorized as

“In place and functioning*

in the National Bridge Inventory
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YES, but the DOLPHINS weren‘t placed properly

Moreover, they were probably either not strong

enough, or there needed to be more.

9

General Problem: bridges were not
constructed with today‘s ship sizes and

traffic volumes

The MV Dali a 984-foot ship, is 3 times
bigger than the largest ships in 1977
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The Marine Insurance Perspective
on the Baltimore Key Bridge collapse

Munich RE

@  Perception of risk changed dramatically: Black Swan or Grey Rhino?

Potentially the largest marine insurance loss in history

Must understand exposures to better evaluate risk




About the Analysis

Munich RE

Main Data National Bridge Inventory — Data on all US bridges
sources Johns Hopkins Study — Large ship traffic totals under bridges in major US ports

U.S. Coast Guard — Marine incidents (2002-2015)

National Transportation Safety Board — Investigation results of Key Bridge collapse
B”dge Pier Methodology validated by in-house engineers and performed on the top
Assessment _ _ _

25 U.S. bridges by mega (275+ meter) ship traffic
Dashboard Bridge Risk Assessment for Vessel Allision (BRAVA): Allows users to

interact with the data
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PIER PROTECTION ASSESSMENT

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative) Pier Protection Ratings
Top 25 U.S. Bridges by Mega Ship Traffic Volume | Source: Johns Hopkins RAPID Study
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Findings of Pier Assessment
Top 10 bridges by traffic ranking

*Cumulative ship traffic totals over the 6-year period, 2018-2023; limited to ships over 275 meters.
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BRIDGE SHIP TRAFFIC* PIER PROTECTION
1. VERRAZZANO NARROWS (NY) 15,548 Adequate
2. TALMADGE MEMORIAL (GA) 11,432 Potentially inadequate
3. GOLDEN GATE (CA) 9,021 Potentially inadequate
4. SAN FRANCISCO OAKLAND BAY (CA) 8,325 Potentially inadequate
5. CHESAPEAKE BAY (MD) 5,001 Likely inadequate
6. FRANCIS SCOTT KEY (MD) 4,923 Likely inadequate
7. BAYONNE (NY-NJ) 4,251 Potentially inadequate
8. CRESCENT CITY CONNECTION (LA) 2,988 Likely inadequate
9. VINCENT THOMAS (CA) 2,285 Adequate
10. DULUTH LIFT (MN) 1,927 Piers not at risk
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PIER PROTECTION ASSESSMENT

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative) 0 = g} --| Pier Protection Ratings
Top 25 U.S. Bridges by Mega Ship Traffic Volume | Source: Johns Hopkins RAPID Study
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Findings of Pier Assessment
Rating: Potentially inadequate
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*Cumulative ship traffic totals over the 6-year period, 2018-2023; limited to ships over 275 meters.

BRIDGE SHIP TRAFFIC* PIER PROTECTION
2. TALMADGE MEMORIAL (GA) 11,432 Potentially inadequate
3. GOLDEN GATE (CA) 9,021 Potentially inadequate
4. SAN FRANCISCO OAKLAND BAY (CA) 8,325 Potentially inadequate
7. BAYONNE (NY-NJ) 4,251 Potentially inadequate
12. DAMES POINT (FL) 1.522 Potentially inadequate
17. HUEY P. LONG (LA) 638 Potentially inadequate
24. GULFGATE (TX) 592 Potentially inadequate
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Findings of Pier Assessment

Rating: Likely inadequate

*Cumulative ship traffic totals over the 6-year period, 2018-2023; limited to ships over 275 meters.

BRIDGE

SHIP TRAFFIC*

Munich RE

PIER PROTECTION

5. CHESAPEAKE BAY (MD) 5,001 Likely inadequate
6. FRANCIS SCOTT KEY (MD) 4,923 Likely inadequate
8. CRESCENT CITY CONNECTION (LA) 2,988 Likely inadequate
13. JOHN A BLATNIK (MN-WI) 1,416 Likely inadequate
17. HUEY P LONG OK ALLEN (LA) 1,062 Likely inadequate
18. SUNSHINE (LA) 923 Likely inadequate
19. HALE BOGGS MEMORIAL (LA) 887 Likely inadequate
20. GRAMERCY (LA) 875 Likely inadequate
24. ASTORIA MEGIER (OR) 376 Likely inadequate

25. LEWIS AND CLARK (OR)

362

Likely inadequate

13
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PIER PROTECTION ASSESSMENT

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative) Pier Protection Ratings

Top 25 U.S. Bridges by Mega Ship Traffic Volume | Source: Johns Hopkins RAPID Study — _l
Ship Lengths (meters): @275+ & f
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® Likely inadequate
View Bridge Profile

Pier protection rating reflects protection against horizontal ship allisions, and does not reflect other risks to
the bridge, such as vertical clearance. Please see "Data Sources” page for details on methodology.
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Risks

Year Built

Year Reconstructed
Bridge Condition
Horizontal Clearance (m)
Vertical Clearance (m)

Source: National Bridge Inventory (2024)

1973
2010
Fair
457
57

Pier Protection

Pier Assessment
Protection Type

Likely inadequate
Timber fenders

William Preston Lane (Chesapeake Bay)

== Leaflet | Icon Map | Tiles ® Mapbox © DigitalGlobe © OpenStreetMap

Risk Mitigation

Vulnerability Assessment
Recommended by NTSB

Air Gap Sensor (NOAA 2024)
Vessel Traffic Service

Recent/Upcoming Projects

Yes

Yes
No

Pier protection expected 2026-2027
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Impacts

Source: National Bridge Inventory (2024)

STRAHNET Classification
Fracture Critical
First Avg. Daily Vehicle

Traffic (Year)

Critical/Essential
Yes
39,114 (2019)

Bridge Information

State  Maryland

Owner Maryland Transportation Authority

Port Baltimore, MD

Year Dan‘ac e to Bridge ($)

2006 0

U.S. Coast Guard Marine Casualty Events (2002-2015)

55 2602210

Vessel Length (m) Activity




:_)BRIDGE SUMMARY Munich RE

Pier Protection Assessment STRAHNET Classification Vessel Traffic Service

1966 ul

Wil

10 (40%)

10 (40%) 6 (24%) Average Year Built
— 7 (28%) 4 9 14 (56%) '— 15 (60%)
@ Piers not at risk ®Adequate  Potentially inadeguate @ Likely inadeguate Mumber of USCG Incidents ® Critical/Essential @ Typical @Y=z ®No
Bridge State Port 2022 Port Port Rank  Pier Year Built Bridge Pier Number of Damage to STRAHMET Fracture
Tonnage (short by Tonnage Assessment Condition protection incidents USCG  Bridge ($): USCG Classification Critical
tons) type 2002-2015 2002-2015
-
Huey P Long - O.K Allen Louisiana  Port of Greater 73,371,577 8 Likely 19389 Poor MNone 13 0 Typical Yes
Baton Rouge, LA inadequate apparent
Bayonne New York - Mew York, NY & 141,290,423 4 Potentizlly 1931 Good Mot required 1 55,700 Typical Yes
New Jersey  MNJ inadequate
Sunshine Louisiana South Louisiana, 226,188,142 2 Likely 1963 Fair Timber 5 2,500,000 Typical Yas
L&, Port of inadequate fenders
Huey B Long Louisiana  Mew Crleans, LA 83,254,102 & Potentially 1936 Fair Fenders 5 0 Typical Yes
inadequate
Crescent City Connection - Louisiana Mew Orleans, LA 83,254 102 6 Likely 1957 Fair Fenders 3 444500 Typical Yes
Greater Mew Orleans inadequate



SHIP TRAFFIC TRENDS: 2018-2023

Source: Johns Hopkins RAPID Study

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative)
All RAPID Study Bridges

Ship Length (m) © 150-215 @215-275 @275+
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— Eﬂ wew
Ship Length (m) Pier Assessment
[] 150-215 [1 Piers not at risk
[] 215-275 [ Adequate
[] 275+ [ Potentially inadequate

[1 Likely inadequate
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Number of Ships by Year and Ship Size

Ship Length (m) = 150-215 @215-275 @275+
80K

[=1]
=]}
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40K

N \///\
2018 2019 2020 2021 2022 2023
Year

Number of Ships

Percentage Change 2018-2023 Absolute Change 2018-2023

7.7% 8,229



SHIP TRAFFIC TRENDS: 2018-2023

Source: Johns Hopkins RAPID Study

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative)
All RAPID Study Bridges
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Number of Ships by Year and Ship Size
Ship Length (m) @275+
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Year
Percentage Change 2018-2023 Absolute Change 2018-2023

13.7% 2,037




SHIP TRAFFIC TRENDS: 2018-2023

Source: Johns Hopkins RAPID Study

Ship Traffic Totals (Jan 2018-Dec 2023 Cumulative)
All RAPID Study Bridges

Ship Length (m) @275+
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Number of Ships by Year and Ship Size

Ship Length (m) @275+
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* For more details on each incident, search by "Activity ID" on the USCG investigation reports MUI'IICh RE
Source: U.S. Coast Guard (USCG)

webpage: httpsy//camix.uscg.mil/lIR/11RSearch.aspx
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Incident Locations

234M 594 -

+
Selected Incidents Total Damages ($) of Selection Number of distinct bridges '
Incidents 2002-2015 wo ® -
ttaw
Bridge Year Activity Vessel Vessel Gross Total Damage Carge [C}) . ... I '
1D Category Length (m) Tonnage (%) Damsz ' o J'.' .
o
INTERSTATE 40 HIGHWAY 2002 1635967 Barge 91 61,527,176 ° ," :" o
BRIDGE b o8 ©
: ) o United Stat
Jefferson Avenue Bridge 2013 4589857 ship 204 50,005,000 anif ' ° @® %". !
I-10 - Baton Rouge, LA 2007 2870152 Ship 243 53,829 10,773,000 ) w ‘
COCHRAN-AFRICATOWN 2005 2512044 Other 8,103,000 ® @ ¥ ] o B
BRIDGE : ‘.’ e iania ...
[ o -
Sakonnet River Bridge 2005 2427900 Towing 16 7,293,300 » @ '
San Francisco 13.0 2008 3128466 Barge a4 4721 6,300,000 @ ,
San Francisco - Oakland 2007 3095030 Ship 275 65,131 4,500,000 .
Bay Bridge 5 ‘
San Francisco - Oakland 2013 4512323 ship 228 40,038 3,300,000 @ Gulf of . '
Bay Bridge _ o Bahamas
Mexico = Leaﬂetl Icon Map | Tiles © Mapbox & OpenStreeiMap
Damage Vessel Category Vessel Length (m) . Damages by Vessel Type
Number of Incidents by Vessel Type :
] $0-%99,999 ] Barge 3 347 Damage to: @Eridge @ Vessel @ Cther @ Cargo
100,000-$999,999 Other
[ $100,000-5999, O O————O ®Barge
i (=
1 $1,000,000+ ] ship ®Towing | g 50M
L] Towing @ Other £
a
@®5hip . [

Ship Other Towing



Known Unknowns: Near Misses Munich RE

Ship at full throttle in harbor causes major MTA Conducts Operation Allowing Safe
South Carolina bridge to close until it passes Passage of Tallest Ship to Ever Cross Under
safely — AP News Verrazzano-Narrows Bridge — MTA

21
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https://apnews.com/article/bridge-close-charleston-ravenel-full-throttle-ship-1bf6e945d5170314dfbfb1c761698217
https://www.mta.info/press-release/photos-mta-bridges-and-tunnels-conducts-operation-allowing-safe-passage-of-tallest

Key Takeaways

Elliot Elliot / plainpicture.com

®

Munich RE =

Incidents involving Vessels and Bridges are far more common
than expected

Many bridges are not designed to withstand a vessel allision

Protection Systems used, depending on vessel size:
Big Avrtificial islands

Small Artificial Islands + Dolphins

Dolphins (group of - stand-alone)

Fenders

53

4

)
0‘0

53

4

R/
0’0

The risk of allision and collapse remains high for many bridges
across the US

These bridges (i.e. their protection systems) must be
identified and updated to accommodate modern vessel sizes.
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Going forward
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Freedom of information act request — received data on vessel incidents from 2015
to present

Beta launch — seeking feedback, making updates/additions

Broader rollout — to be determined

Munich Re Marine Solutions — Marine Trend Radar featuring aging infrastructure
challenges




Image: MAGNIFIER / Getty Images
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Thank you for your attention!

James Puglia — JPuglia@munichre.com
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