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Presentation Outline

Introduction to Snohomish County
* County characteristics

* Exposure to climate impacts
* The role of Public Works

Approaches to building climate resilience
* The role of a decision-support tool

Tool pilot study
* Process
* Findings and lessons learned
* Next steps



What does climate change mean

for Snohomish County?
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What the County is doing

Hazard
Mitigation Plan

i

Snohomish County
Emergency Management

Sustainable
Operations
Action Plan

Puget Sound
Initiative



Public Works

Snohomish County

Public Works

6 Divisions including:

Engineering Services
Road Maintenance
Surface Water
Management

Solid Waste

Climate change matters because...

we plan for, design, build,
operate and maintain
millions of dollars in public
infrastructure to
support citizens and businesses
in the county and region.

A resilient Snohomish County
can better withstand,
recover, and adapt to a
changing climate.




Our Resilience-building Journey

2010: Started exploring options for
climate change integration.
‘/ Decided that a tool would help ensure all

staff have easy access to climate information.

2015-2017: Funded, beta-tested, and

rolled out decision-support tool.
Currently applying to several road and
bridge projects.



Benefits to Public Works

Educational

Science-based,
objective way to
communicate and
manage risk

Easy to use and
consistent

Minimizes need for multiple
staff in multiple departments
to all collect and analyze
complex scientific data on
climate change, or read long
assessment reports

Filters out extraneous
information: focus on
timescale of interest

Averts costly
damage

Helps County make cost-
effective upfront
planning/project decisions

Reduces harm to people,
projects & assets



Benefits to Public Works

Flexible Provides guidance Does not provide

Can be regularly to support all the answers
updated and expanded
decision_making * Does not give “investment-

grade” analysis or change
but... design standards

Does not address climate
mitigation



The CIMPACT-DST
Case Study




Local Climate Projections Project Lifespan

" omeonor: Em 1. Brief summary of

T ' latest climate
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temperature, flooding)

2. Brief summary of
local impacts for
specific sectors
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ool Snapshot
Project Exposure

Salmon Way Bridge

4 QA-NSIEX T~

STEP 2. Select the most STEP 3. Click the

STEP 5:
Click on the
icons to open
climate impact
maps for your
planning area.

STEP 6:
Click on your
project area in
each map to find
data to be
entered on this
page.

Scroll down to
complete this
page!

»~ PLANNING HORIZON %

=

What are the coordinates of your project area?

PAGE-FREIEE -13607463,.20000 )
o
Y (positive value): 6140408.31356

TEMPERATURE

appropriate planning

horizon for your project.

CLICK HERE TO VIEW ALL CLIMATE
MAPS FOR CHOSEN TIME PERIOD

Average Ambient Temperature Increase (in degrees F):

low-end
Annual
Summer
Winter

Growing Degree Days
e

“rr

high-end
degrees F increase compared to historic baseline conditions

degrees F increase compared to historic baseline conditions

button to
determine the
coordinates of your
project area.

STEP 4:
Click on the
center of your
project area in
the map to find
the coordinates,
and enter them
here.

degrees F increase compared to historic baseline conditions

degree-days compared to historic baseline conditions

+
Jlg Stream Temperature Increase (in degrees C):

Is there a stream associated with your project? (see stream temperature map) Yes

Mean August temperature for measured streams closest to this project is projected to be approximately [l degrees C by the selected time period,

which is at the range for

adult salmon

‘“ Wildfire Risk:
Currently, this project is located in a [aGdElE Hazard Zone  [SyENTHR may increase with projected climate change.

WATER QUALITY/AVAILABILITY

‘ Precipitation Change (percent):
low-end
Annual [

Dry Season

Wet Season

Seasonal Timing of Streamflow:

high-end

percent change in monthly precipitation compared to historic baseline conditions

percent change in monthly precipitation compared to historic baseline conditions

percent change in monthly precipitation compared to historic baseline conditions

Historically, this project was located within a watershed.
By the selected time period, the project may be be within a tershed under the high-end scenario.

NOTE: If map values
are not available for
your area, then enter
your best guess based
on proxmiate values or
other information
sources.

When clicking on the
icons, maps are
provided for the

timeframe that most

closely matches the
project planning
horizon.

In cases where a
climate impact map is
not available for a
chosen timeframe, the
maps show projected
impacts for next
available time period.
The maps and
corresponding do NOT
interpolate between
time periods.
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Sample Output

acts gl X ¢ & B (= @

Salmon Way Bridge - 2040-2059 Wlth 3 O_yea r Tip! Scroll down to view more. ]

Projected Impacts

lifespan

Project Area

m ANNUAL AMBIENT: Climate models project that annual temperature in this project area will be, on average, between 4.3 and 5.6 de

emissions scenarios, respectively, compared to the historic baseline time period (1970-1999). EX e Cte d

m SUMMER AMBIENT: Climate models project that summer temperature in this project area will be, on average, between 5.1 and 6.9 d p

emissions scenarios, respectively, compared to the historic baseline time period (1970-1999). te m e rat u re
P

change in

Snohomish County

m ANNUAL AMBIENT: Climate models project that annual temperature in Snochomish County in the 20505 will be, oNgaverage, +4.3 (+4
emissions scenario and 45.7 (+5.4 to +5.9) degrees F higher under the high emissions scenario compared to the historic baseline ti . o .
m SUMMER AMBIENT: Climate models project that summer air temperature in Snohomish County in the 2050s will be, on average, + p rOJ e Ct | Ifetl m e
the low emissions scenario and 47.1 (+6.7 to +7.4) degrees F higher under the high emissions scenario compared to the historic basd

Puget Sound Region

m HOTTEST DAYS: Climate models project that the hottest days in the Puget Sound region will be, on average, 46.5 (+4.0 to +10.2) degr E 2050s under low and Enmm DA iat} !
high emissions scenarios compared to the historic baseline time period (1970-1999). : WNMCRMG
m COOLEST NIGHTS: Climate models project that the coolest nights in the Puget Sound region will be, on average, +5.4 (+1.3 to +10.4) Eher by the 2050s under low are sensitiv -limate

and high emissicns scenarios compared to the historic baseline time period (1970-1999).
m EXTREME HEAT EVENTS: Extreme heat events will become more frequent while extreme cold events will become less frequent in the Pacific Northwest.

m STREAM TEMPERATURE: Climate models project that stream temperatures in the Puget Sound region will be, on average, +4.0 to +4.5 degrees F higher by the 2080s under a
moderate emissions scenario compared to the historic baseline time period (1970-1998), due to increasing air temperature and reduced summer streamflow.

Transportation Planning Impact Summary

Increased Ambient Temperature
m Segments with high volumes of truck traffic may be more sensitive to rutting as temperatures increase. [25, p. 2] C h a n ge CO u | d
m Higher temperatures with more heat waves may increase rutting and concrete cracking in roadway pavement. [36, p. 11]
m Increased temperatures could overheat rail and roadway electrical systems and communications equipment and cause therma| S K m ea n fo r th e
[66] .
Transportation Planning Guidance Information p I’Oj ect

Increased Ambient Temperature

Planning .
m Expand canopy cover along transportation corridors to minimize urban heat island and flooding. Develop new landscape standards if needed. [66, p. 77] POSSI b I e

m Higher temperatures will increase urban heat island effects in dense developments with few trees and limited water. [6]

Design measures to

m Consider developing design standards that would afford higher protection to transportation infrastructure for increased average and extreme te

m Consider using highly reflective pavement (e.g. concrete) to deflect heat and reduce warming effects on the underlying soil layer. [39, p. 155] b u i | d resi I ie n Ce

m Utilize asphalt and concrete mixes and/or designs that perform well under high temperatures. [6]

Operations and Maintenance




Data Sources

Evaluation of Potential Climate
Change Impacts on Rainfall
Volume, Stormwater Facility
Size and Stream Flashiness

Drpamber 2014
Deport
o Hazard
K Mitigation Plan
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Translating available information...

Temperature Difference Precmmation Change

10 19501999 average)

(Redative 10 1950-1999 average)
15°F

15°F

— Historical
——  Low Emissions (RCP 4.5)
—— High Emissions (RCP 8.5) | | i
10°F

S5°F

1950 1975 2000 2025 2050 2075 2100 1950 1975 2000 2025 2050 2075 2100
Year Year

Figure 2-2. All scenarios project warming in the Puget Sound region for the 21* century;
projected changes in annual precipitation are small compared to year-to-year variability.
Annual average air temperatures are projected to increase.
Warming is projected for all greenhouse gas scenarios, and the
amount of warming depends on the amount of greenhouse gases
emitted.
COLLEGE OF THE ENVIRONMEN 3 & 3
W ‘ Projected change in Puget Sound average annual air temperature:

2050s (2040-2069, relative to the average for 1970-1999):23

Low emissions (RCP 4.5): +4.2°F (range: +2.9 to +5.4°F)
High emissions (RCP 8.5):  +5.5°F (range +4.3 to +7.1°F)

2080s (2070-2099, relative to the average for 1970-1999):123
Low emissions (RCP 4.5):  +5.5°F (range: +4.1 to +7.3°F)
High emissions (RCP 8.5):  +9.1°F (range: +7.4 to +12°F)



...into customized, local, and accessible information.
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Snohomish County
The below projected impacts are summarized from downscaled climate projections that are averaged across Snohomish County.

m ANNUAL AMBIENT: Climate models project that annual temperature in Snohomish County in the 2050s will be, on average, +4.3 (+4.1 to +4.5) degrees F higher under the low
emissions scenario and +5.7 (+5.4 to +5.9) degrees F higher under the high emissions scenario compared to the historic baseline time period (1970-1999).

Project Area

The below projected impacts are based on downscaled climate projections that are specific to the project area, as identified in the climate impact maps.
m ANNUAL AMBIENT: Climate models project that annual temperature in this project area will be, on average, between 4.3 and 5.6 degrees F higher under the low and high
emissions scenarios, respectively, compared to the historic baseline time period {1970-1999).



Surface water
management

Transportation
planning

Habitat
restoration

1

Clarify use
scenarios/
sectors

Our Process

2 3 4 S 6

Gather and Translate data  Beta test and Train Staff Apply to
synthesize into revise using infrastructure

available customized example projects
information local platform projects

Climate
projections

S. DOT Gulf Coast Study,
se 2

Academic
literature

Case studies

Guidance
documents




Tool Application Example

Beta- Ash Way: 164th St SW to Gibson Rqad
testing: e .. L ——
4
Public Works

projects run
through tool

3

Sectors
represented

Currently
applying to road
and brldge 2.5 Mile SSO .+/' 30-Ye.ar
projects Million Traffic

Investment Forecast

40+ Year
Lifespan

Corridor




Key Takeaways

Successes

v Raised awareness and
accessibility of climate
information.

v’ Started meaningful dialogues
and creative thinking.

v" Piqued interest in further
trainings.

v' Triggered more proactive risk
management.

Challenges

Best applied early in the project.

Hard to change status quo or
design standards.

Cost-benefit analysis to support
decision making can be
challenging.

Requires an internal champion
and time/resources.



Refine how we conduct risk and cost-
benefit analyses.

Apply tool to additional projects and
expand tool use to additional departments.

Create and update policies relating to climate change.

Update supplemental guidance and expand
training.

~""o Expand tool: additional topics, new data &
information (e.g., guidance, case studies).
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