Seattle Public Utilities Case Study

Building Resilience to a Changing Climate:

A Technical Training in Water Sector
Utility Decision Support
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Seattle Public Utilities

I\

Seattle Public Utilities @D City Of seattle




DS AS Lt
"‘)."«"-' L e aEs . ">
- — :
5 . P -
. v -
. : S
‘0}('3.'-—'0 - \‘..' t~ { .
e - » - -
& . . - - A
.. » g
-
- Lt -
: - - . :

Seattle Public Utilities @D City Of seattle



Outline

* Rainfall Statistics (IDF Curves)
* Future Rainfall (CPIDFs)

* Drainage System Planning

* Sea Level Rise Planning
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Intensity-Duration-Frequency Curves

Long Duration Events(6 hr to 72 hr)
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Background Studies
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Seartle Public Utilities

TETRATECH q PROTECT OUR
S WATERS

YWAlEhY

Intensity Duration Frequency Curves
and Trends for the City of Seattle

Technical Memorandum

December 29 2017

Seattle Public Utilities CSO Reduction Program

Seattle Public Utilities

‘Extreme’ rainstorms becoming more common in Seattle,
says city meteorologist

f = v

Orgmnally pubdshed February 3, 2018 a1 6.00 am Updated February 3 2018 0F 934 om

10of 2 Big raindrops produce bubbles on First Avenue in downtown Seattle during a deluge this week. Four inches
of rain in a 24-hour period used to be a once-in-a-century storm, according to Seattle Public Utilities,... (Steve

Ringman/The Seattle Times) More

Our short showers and drizzle aren’t going away. But the dayslong drenchings
that sometimes soak the city? They've been happening more, according to a
Seattle Public Utilities study.
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Cownton | 2|5 tow |z | sow | vy

5 min 0.13 0.17 0.20 0.26 0.30 0.35
15 min 0.21 0.28 0.31 0.39 0.44 0.51
30 min 0.30 0.38 0.44 0.53 0.60 0.68
2 0 0 3 1 hour 0.42 0.51 0.58 0.70 0.79 0.89
6 hours 1.08 1.26 1.38 1.56 1.74 1.86
24 hours 2.16 240 2.88 3.60

72 hours 313 3.77 4.23 5.93

ouation 2y sy oy
5min 0.11 0.15
15 min 0.20 0.27

2 30 min 0.28 0.37
01 7 1 hour 0.39 0.50
6 hours 1.01 1.33 B6 210 235
24 hours 1.99 2.69 4.70 5.47

72 hours 3.00 3.87 4.47 5.25 5.85 6.46
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15 min -3% -3% 3% -1% -1% -4%

30 min -4% -2% -2% 2% 1%
1 hour 2% -0% -3% -3%
72 hours -5% 3% 5% --
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IDF Curves Summary

* Anecdotal evidence for increasing extremes

Outdated statistics, poor communications and
dlanning

_ocal plus regional approach (waiting for NOAA)
Results consistent with research: long-duration
extremes have intensified
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"Climate Perturbed” IDFs

Long Duration Events(6 hr to 72 hr)
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Integrated Planning

VISION PLAN
Set goals and develops conceptual
backbone of integrated planning effort

INTEGRATED SYSTEM PLAN

Prioritize problems, develop
alternatives, and create long-term
Drainage System Wastewater System Citywide plan

Analysis Analysis

DATA COLLECTION & AMALYSIS / \

1D & prioritize problems & assess opportunities

Aszet Management  Social B Envirenmental
Plans Systems Analysis

207 2018 209 2000 2021
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Climate Change and Urban Drainage—Past

* [nsufficient modeling resolution

e 2009 "scaling factor” was based on Clausius-
Clapeyron, mixed w/ other uncertainties

e Ad hoc, nebulous planning
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Climate Change and Urban Drainage—Present

 CMIP5, RCP 8.5
* CPIDFs for intense events (22 GCMs)

 Monthly factors for non-intense events (39 GCMs)
e All rain gages perturbed (25", 50t", and 75™ %iles)

@ﬂﬁ City of Seattle



Scaling Factors

2035 2100
25% 50% 75% 25% 50% 75%
Monthl Rainfall January -1.5% 5.7% 11.7% -5.5% 20.7% 42.2%
y March -2.9% 0.9% 7.9% -10.5% 3.3% 28.7%
August -18.2% -9.2% 2.4% -65.7% -33.1% 8.7%
Movember 0.3% 8.7% 13.7% 1.2% 31.5% 49.5%
2035 2100
Return Period 25% 50% 75% 25% 50% 75%
2 4.3% 5.6% 6.2%
C P I D F 5 4.1% 5.5% 6.5%
S 10 3.9% 5.5% 6.9%
25 3.7% 5.5% 7.5%
L0 3.6% 5.6% 8.1%
100 3.4% 5.7% 8.7%
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Perturbing Past Events
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Perturbing Control Volumes

174 Uncertainty Bounds
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CPIDFs Summary

* Resolved modeling concerns

* New scaling factors being used across the utility

* Updated control volumes for all combined sewer
overflow basins

* Assessing costs and levels of service

* Developing sizing guidance
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Sea Level Rise in the Coastal
Waters of Washington State

A report by
the University of Washington Climate Impacts Group
and the Washington Department of Ecology

Prepared by Phulip Mote, Alexander Petersen, Spencer Reeder, Hugh Shipman, and
Lara Whitely Binder -

Seattle Public Utilities

Sea Level Rise

Sea-Level Rise for the Coasts of
l:almn'ma Oregon, and Washington

PAST, PRESENT, AND FUTURE

PROJECTEDB

SEA LEVEL RISE
o WASHINGTON STATE
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Sea Level Rise Summary

* Localized best available science

 Mapping only as first step

* Understanding time of emergence and risk
tolerance

* Developing guidance
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Appendix

Building Resilience to a Changing Climate:
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Morphed composite: 2007-12-02 00:00:00 UTC
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