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Portland: A City (Partly) Built on Fill

Osher Map Library

Ron Goyette, 1902



GMRI Properties on Portland Waterfront

Union 
Wharf

Wright’s 
Wharf

Portland 
Fish Pier

Union Wharf
• Earth-filled wharf constructed in 1793
• Hub of Portland’s working waterfront, 

serving marine and fishing industries
• Owned by Poole Family for 150+ yrs
• Purchased by GMRI in 2022 to 

preserve as working waterfront

Wright’s Wharf
• Earth-filled wharf constructed c1852
• Served a variety of uses:
o 19th century: coal & timber terminal
o 20th century: Dept of Navy facility
o 21st century: GMRI (& Coast Guard)



https://www.mainememory.net/artifact/13052

1962

Maine Historical Society

Union Wharf over the past ~100 years

https://maineboats.com/print/issue-138/ohara-corp

1939

Present

GMRI

https://www.mainememory.net/artifact/13052
https://maineboats.com/print/issue-138/ohara-corp


Wright’s Wharf over the past ~100 years

1924 - coal

City of Portland
www.mainememory.net/artifact/86122/image/93007 www.mainememory.net/artifact/86850/image/91054

City of Portland

1924 - stable
1924 - lumber

www.mainememory.net/artifact/86854/image/91042
City of Portland

1999
GMRI

Present

GMRI

https://www.mainememory.net/artifact/86122/image/93007


Physical drivers of flooding (in Casco Bay)
Rate of SLR
~0.15” / yr 

(and accelerating) 

Tides are a primary control on flood 
severity in the Gulf of Maine

Inter-seasonal: 1” - 2” 
Inter-annual: 3” - 4”

Tidal range: 4.5 to 7 feet above MSL
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Fox-Kempner et al. (2021)

Observed & Projected Sea Level Rise

Observations Extrapolation of 
observed trend

Sweet et al. (2022)

Sea levels have 
risen 8+” in the 
GoM over the 
past 50 years



https://sealevel.nasa.gov/task-force-scenario-tool

2 - 12+ 
feet 

above 
present 

day levels

Projected Sea Level Rise from Present Day out to 2150

50 years

https://sealevel.nasa.gov/task-force-scenario-tool


2017 NOAA Technical 
Report 

Maine Climate Council adopts sea level 
planning targets based on Scientific and 

Technical Subcommittee report 

Legal mandate to incorporate 
“commit to manage” scenarios into 

state agency regulations

2000 2050 2100

0 ft +1.5 ft +4.0 ft

Codifying SLR Preparedness in Maine Law

+3.0 ft +8.8 ft
“Commit to Manage”
“Prepare to Manage” 0 ft



0 ft

+1.5 ft

+4.0 ft

Sea level 
rise 

High tide 
flooding 
days per 

year

~3

99–140

357–363

https://sealevel.nasa.gov/flooding-days-projection/

Minor flood 
threshold 

Flooding in Portland under “Commit to Manage”

2000

2050

2100



Preserving Wright’s Wharf: Bulkhead Replacement

“I’ve been assuming a sea level rise of 0.1”/yr or 10-12” over 100yr.  Now I’m hearing reports it could be 
twice that rate.  A sheet pile wall with a lifespan of 75 years could see 1-2 feet of sea level rise.

The question is how high to make the wall?”

Approximate water level 
of Highest High Tide

GMRI Dec 23, 2022 stormGMRI



Union Wharf: December 23, 2022

Photo credits: Tim Reich, GMRI



Protecting Union Wharf: Flood Risk Analysis

Next step
Create a transferable 

and replicable process 
for developing a Union 
Wharf SLR adaptation 

strategy that can 
support climate-smart 
working waterfronts 

throughout the region.

4.6 ft above MHHW 
(2031 median 10% annual chance storm tide) 



Thank You!

dreidmiller@gmri.org 
gmri.org/climate 

mailto:dreidmiller@gmri.org
http://www.gmri.org/climate

