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So,So, havehave landscapelandscape--scale scale changes changes 
resulted in a landscape scale of resulted in a landscape scale of 
mitigation?mitigation?

……well, not exactly.well, not exactly.

Klahanie near Issaquah, WA



Instead, we collect the runoff and 
deliver it to an end-of-pipe 
“treatment center”.
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Extended duration
(greater sediment
transport)

Sequential storms
(pond not empty)

Small storms
(no detention)

BUT: Even with detention, hydrograph 
changes (and their consequences) 
are still significant, as a result of…



WHY have end-of-pipe 
“solutions” been so popular?

Easy to implement

Require little or no adjustment to
business as usual

Certified by state-of-the-practice
engineering techniques to “work”



This also “works”…



…but so 
does 
this.
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RAIN GARDENS AND 
BIORETENTION SWALES



SEA Streets, 
City of Seattle
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IN SUMMARY:

The symptom: “too much runoff”.

The cause: loss of soil-moisture storage, 
which redirects subsurface flow to surface 
runoff.

Strategy: apply mitigation at the source, and 
at the scale of the original disturbance.

Implementation: reintroduce surface runoff 
into the subsurface throughout the 
developed landscape.

……so, whatso, what’’s the problem?s the problem?
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PNW Temperature Trends by Station

Annual 
variability 
present 
throughout 
the warming 
trend

3.6 °F

2.7 °F

1.8 °F

0.9 °F

Cooler Warmer

Mote 2003(a)

• Average annual 
temperature 
increased +1.5°F in 
the PNW during the 
20th century (+2.3° F 
across Puget Sound)

• Almost every station 
shows warming

• Extreme cold 
conditions have 
become rarer

• Low temperatures rose 
faster than high 
temperatures



Snow-Water Equivalent Trends
Most PNW stations 

showing a decline 
in snow-water 
equivalent

Numerous sites in the 
Cascades with 30% 
to 60% declines

Decrease Increase

Similar trends seen 
throughout the 
western United States: 
73% of stations show a 
decline in snow-water 
equivalent
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South Cascade glacier
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Data from North Cascades Glacier Project; 
graphics courtesy of Seattle PI



Average temperature could increase beyond the year-to-year variability 
observed in the PNW during the 20th century as early as the 2020s



Chester Morse Lake, Cedar River



Data from SPU; graphics courtesy of Seattle PI



from Seattle Public Utilities

25-100%
of average



Water is becoming too scarce, 
and too precious, to waste.

But “waste” can be defined in 
many different ways…



Waste?



Wise use?



16,200 gallons storage

60% of annual building 
water needs





Ideally—”stormwater” would go back 
to where it should (i.e. the ground), 
and we are developing the technology, 
the experience, and the regulations 
to encourage and/or require this…

…but water may soon 
become too valuable a 
commodity to allow this 
to occur.



Is it too late to 
rethink our 
stormwater 
management 
strategies?



Never!
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