
The APWA-WA Technology Committee

The mission of the Technology 
Committee is to promote technological 
applications in all aspects of public 
works and to educate chapter members 
about the benefits of new technology 
as it relates to their specific area 
of responsibility while serving their 
communities. This article describes a new, 
state-based data source that can provide 
sea level rise estimates for Washington 
State coastal localities. Planners, 
designers, and public works staff can use 
this data in designing new structures and 
programs that can meet the projected 
needs of a community.

The Washington Coastal Resilience 
Project (WCRP), a “three-year effort 
to rapidly increase the state’s capacity 
to prepare for coastal hazards, such as 
flooding and erosion, related to sea level 
rise,” recently published sea level rise 
projections for 171 coastal locations in 
Washington State. Compiled in 2018, 
this dataset gives public agencies, 
consultants, and others valuable 
information to use for designing projects 
that can address future sea level rise in 
those locations. The projections account 
for variations in local vertical land 
movement that contribute to changes in 
what is known as relative sea level. The 
values are based on the latest research 
and approaches for projecting future sea 
level rise. 

The WCRP is offered through  
the Washington Coastal Hazards 
Resilience Network (WCHRN), which is 
co-managed by the Washington State 
Department of Ecology and Washington 
Sea Grant. WCHRB members include 
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over 100 “coastal hazards and climate 
change practitioners from federal and state 
government agencies, tribes, academic 
institutions, consulting firms, and nonprofit 
organizations.”

Sources of Uncertainty
The following three key concepts are critical 
to understanding and interpreting these sea 
level rise projections:
• Greenhouse Gas Quantity Uncertainty: 

The uncertainty of how much greenhouse 
gas will be released by human activity 
into the atmosphere in the future.

• Global Sea Level Rise Uncertainty: The 
uncertainty of how much global sea level 
will rise because of a given amount of 
greenhouse gas being released into the 
atmosphere.

• Local Relative Sea Level Rise: How a 
given amount of global sea level rise 
will translate into relative sea level 
rise at a specific location, taking into 
consideration a variety of factors, 
including that the local land mass may 
be rising due to geologic uplift or sinking 
due to long-term settlement. 

Greenhouse gas quantity uncertainty is 
addressed in the WCRP data by providing 
sets of sea level rise projections for two 
opposing scenarios: a low greenhouse 
gas scenario labeled RCP 4.5, and a high 
greenhouse gas scenario labeled RCP 8.5. 

RCP 4.5 represents “a low scenario in 
which greenhouse gas emissions stabilize 
by mid-century and fall sharply thereafter.” 
In contrast, RCP 8.5 represents “a high 
scenario that assumes continued increases 
in greenhouse gas emissions until the end 
of the 21st century.” These two sets of 
values can be used to bracket the possible 
scenarios; however, sea level projections 
are nearly identical for the two scenarios 
prior to 2050. 

Global sea level rise uncertainty is 
addressed by providing future sea level 
magnitudes for a range of 10 different 
probabilities of exceedance for both 
the low and the high RCP scenarios. 
Probabilities for which values are provided 
range from 99%, meaning there is a 99% 
probability that the actual sea level rise will 
be equal to or greater than what is shown, 
to 0.1%, meaning that there is only a 0.1% 
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probability that actual sea level rise will be 
equal to or greater than what is shown.  
A range of probabilities of exceedance  
can be selected to suit the goals of a 
specific project.

Local relative sea level rise represents 
the net water level relative to land. This 
can vary from location to location due 
to ongoing vertical land movements. For 
example, much of coastal Washington 
along the Pacific Ocean is gradually 
uplifting due to plate tectonics, but some 
coastal areas of Puget Sound are slowly 
sinking due to subsidence. Average 
estimated vertical land movement values 
are provided for each location along 
with a plus-or-minus range of movement 
representing an allowance for uncertainty. 

Strategies for  
Addressing Uncertainty
By describing such a wide range of 
possible sea level futures, the WCRP data 
allow users to assess vulnerability for their 
project or area of interest by taking into 
account project goals, risk tolerance, and 
design life. The WCRP report states: 

“(P)lanners might want to consider  
high-impact, low probability projections 
for decisions regarding critical 
infrastructure (e.g., a hospital), whereas 
the low-end or middle projections might 
be the best approach for situations where 
management can easily be adapted in the 
future (e.g., vegetation management).”

The following questions should be 
considered in deciding what level of 
uncertainty is tolerable for a given project:
• What is the project design life?
• How critical is the facility?
•  What are the consequences of sea level 

rise for the project in terms of financial 
cost and impact to humans?

•  What ability is there to conduct 
ongoing monitoring of sea level rise 
and adapt or replace the project in  
the future to accommodate the 
monitoring results?

•  Is there a threshold value of design 
sea level rise at which point project 
construction costs rise dramatically?

•  Is there a threshold value of sea level 
rise at which point the financial  
and human impacts of flooding  
rise dramatically?

Comparison to FEMA’s  
Map-Based Flooding Estimates
The sea level rise estimates provided by 
WCRP are fundamentally different from 
flood magnitudes based on current Federal 
Emergency Management Agency (FEMA) 
maps, since these maps do not incorporate 
any future estimates of changes in sea level 
and are based on historical observations. 
FEMA provides maps for 100- and 500-
year floods, which represent floods that 
have a 1% and 0.2% chance, respectively, 
of occurring in a given year. 

Sea level rise can be incorporated 
into projects by adding WCRP values to 
whatever FEMA flooding elevations are 
being assumed due to tides, waves, or 
other extreme weather events prescribed 
in applicable design standards. For 
example, buildings and other structures 
in flood-prone areas that are designed 

per the International Building Code are 
required to be designed to the FEMA 
Base Flood Elevation (a 100-year flood). 
However, this wouldn’t include any 
allowance for future sea level rise.  
The owner of such a project under design 
could elect to voluntarily add additional 
height to the code-prescribed flood 
elevation based on WCRP’s sea level  
rise projections.

How to Find  
and Understand the Data
Sea level rise projections are found 
on the Washington Coastal Hazards 
Resilience Network’s website at www.
wacoastalnetwork.com. The website also 
offers additional resources, including: 
•  Tables of relative sea level rise provided 

for each of 171 locations in Washington 
State by selecting from an interactive, 
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2100  99%        .1%
RCP 4.5  0.7 ft         8 ft        
RCP 8.5     1 ft           8.9 ft

2100  50%          5%
RCP  2.2 ft       3.6 ft
RCP 8.5 2.7 ft             4.2 ft

online map. The tables can be found 
by following a link from the Projected 
Sea Level Rise for Washington State – a 
2018 Assessment webpage. 

•  The free download, “Projected Sea 
Level Rise in Washington State –  
A 2018 Assessment.” This document 
describes how the WCRP data was 

compiled and provides guidance on 
how it should be interpreted and 
applied.

•  A guide for GIS mapping of the sea 
level rise inundation in Washington. 

The following fictional scenario describes 
how the WCRP sea level rise data can 
be used. This scenario assumes a project 
team in the City of Olympia wishes to 
incorporate flood barriers into the design 
of a project and wants to determine what 
level of sea level rise is appropriate to 
assume in the design. The project will be 
constructed in 2020 and has a 75-year 
design life, meaning it would theoretically 
reach the end of its useful life and be 
replaced in 2095. The closest dates for 
which WCRP provides sea level rise values 
are 2090 and 2100, so the project team 
adopts the values for 2100.

The WCHRN website uses an interactive 
map to locate and display the 171 locations 
where data was gathered and used to 
compile sea level rise projections. The 
project team locates the City of Olympia 
on this map and discovers that it sits in 
the overlap between two geographically 
diverse locations. The difference between 
these two locations and the amount of 
vertical land movement incorporated into 
the sea level rise estimates are very small, 
which allows the team to select either file. 
Selecting the location corresponding to 
Latitude 47.0N, Longitude 122.9W (the 
more southerly of the two locations), 
the team can then download an Excel 
spreadsheet containing tabs for the RCP 
4.5 (low) and RCP 8.5 (high) greenhouse 
scenarios. The sea level rise values shown in 
the spreadsheet include a projected vertical 

land movement of -0.6’, plus or minus 0.3 
feet, as described on the “Site Overview” 
tab of the spreadsheet.

The sea level rise values shown below 
demonstrate the range for potential sea 
level rise projections by 2100 depending 
upon the low or high greenhouse gas 
scenario (RCP 4.5 and 8.5) and the 
probability of exceedance (99% or .1%  
vs. 50% or 5%). Note the range in  
these values depends upon the range  
of the probabilities.

Similar estimates of future relative 
sea level rise can be downloaded from 
the WCHRN website for virtually any 
Washington coastal location, and these 
estimates can be used for project planning 
and design. This data source gives project 
owners and design teams current sea level 
rise estimates that they can tailor to the 
specific locations and the needs of their 
particular projects. 
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100 PERCENT EMPLOYEE-OWNED   |  

Duweiq Regional Stormwater Wetland Facility, Silverdale, WA

For more information, contact Steve Lewis at slewis@hwlochner.com or visit us at www.hwlochner.com

We provide innovative and 
valuable planning, design, and 
construction phase services to our 
clients and partners. 

Contact us to help with your 
roadway, structures, transit, and 
alternative delivery needs.

SR 520 Corridor in King County, WA

Fair Ave Roundabout in Yakima, WA

East Rutherford Street in Carnation, WA


