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Overview

Status of ongoing research
— Burlington

— Sedro-Woolley

— Hamilton

— The Dalles

— Concrete

Map modeling / software issue
Next steps
Questions



Concept
Investigation of the Historic Floods

e Build on Stewart’s observed and documented
high water marks of the historic floods (1922
field notes)

* Use objective and tangible evidence,
combined with reasonable interpretation of the
historic record of the time and modern state-
of-the-art hydraulic modeling methods to
better estimate the peak discharges of those
events



612 East Fairhaven
(Find what a 1921 flood mark looks like)
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Flood of 1921 Fairhaven Street Looking West

1921 Flood 05 - Fairhaven Looking West jpg

Source: Fox Collection posted on www.skaditriverhisiory.corm



http://www.skagitriverhistory.com/
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Presenter
Presentation Notes
Skagit County Assessor’s Webpage on 612 Fairhaven: http://skagitcounty.net/Common/Asp/Default.asp?d=Assessor&c=search&a=ParcelSearch&p=Results.asp&st=parcelid&sv=P71586

Skagit County Assessor’s Webpage on 616 Fairhaven: http://skagitcounty.net/Common/Asp/Default.asp?d=Assessor&c=search&a=ParcelSearch&p=Results.asp&st=parcelid&sv=P71585

Improvement segments page claims a built date of 1900 for both as well as careful review of the previous slide’s picture versus this one.

http://www.skagitims.biz/













Summary: Burlington Info 1921

* Nothing yet



At Sedro-Woolley — 1909




1909 flood:
Bigger in Sedro-Woolley than 2003 —
(but not that much bigger)

e 190,000 cubic feet per second seems
about right
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Presenter
Presentation Notes
Skagit at Sedro-Woolley Bridges


At Sedro-Woolley — 2003




Other Sedro-Woolley Information

o Stage readings give a good check for our
assertion that the historic floods were
similar to those of the last 15 years



Stage Elevations, Sedro-Woolley

Year Stage
1909 47.6
1995* 46.2
1897 46.0
1921 45.4
1917 45.2
2003* 44.2

1990 (2 43.9
1990 (1) 43.0

*w/ debris Range of stages 4.6 feet




|Ssue

e 1897 coincident flow
— 265,000 cfs Concrete (new USGS estimate)
— 190,000 cfs Sedro-Woolley (Hwy 9 bridge)

» Was this a debris blockage flood?
— P. 23 Stewart notes, 28 November 1922
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eonard Everett Interview

P. 23, Stewart’s field notes:

“Leonard Everett says 1897 flood about 9
Inches lower than 1909. Says that log
jam in Dalles raised water 10 ft in 2 hrs.”



Summary, Information from
Sedro-Woolley

» Stage information available here gives a
comparative check of the magnitude of the
historic events compared to the recent floods

 If 1897 data point is retained for Concrete, It
should be reduced to coincide with Sedro-
Woolley

* Concrete discharge of 265,000 cfs is not
supported by the written record or by flood
modeling of the valley between Concrete and
Sedro-Woolley




At Hamilton

Highway 20
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“Smith” House, built in 1908, Hamilton WA
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“Smith” House, built in 1908, Hamilton WA







Smith House Exterior Flood Mark
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Hamilton Flood Elevations
then and now

Year Water Level in Hamilton,
A. J. Jacobin Cigar Store
And Smith House

1897 (no data)
1909 06.17
1917 95.62
1921 96.46
1995 101.00

2003 100.83



Issue: Was channel capacity
much greater back then?

Answer: probably — but not all that much

Argument: 1f 1921 flood discharge was 228,000 cfs
(USGS) and did not flood the Smith House, then how
could the flood of 1932 (147,000 cfs) cover “nearly
the whole of Hamilton at the height of the flood
(Concrete Herald, March 31, 1932)”

Pl Engineering conclusion: 188,000 was the peak for
1909, 1917 and/or 1921 events at Hamilton

FEMA / USGS / COE position: inconclusive
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Summary: Information from
Hamilton

 Town was relocated after 1897 flood, but
why relocate to a place that was flooded
In 18977

 Smith House, built in 1909, was never
flooded above the first floor until 1995,
and should have been If historic floods
were as large as USGS states

» Estimate of largest flood: 188,000 cfs
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What Is right?

Stewart Notes 4/.6 feet (but discharge
estimate 240,00 cfs (since reduced to

228,000 cfs by USGS) (unregulated)

2003 HWM 42.2 feet (166,000 cfs)
(regulated) (this Is accurate)

Rating curve chart (not “appropriate” to
extend the rating curve more than 20% or
so -- but 1t could still be correct)



Water Surface Elevation (feet, NGVD-29)

Rating Curves of the Skagit River near Concrete

(Existing Gage) (Pl Engineering, 2005)

184

182

180 - -

178 A

176

174 -

172 1 Oct, 2003

~ Nov, 1995

-

,,,,,,,,,,,,,,,,,,,,,,,,,,

= 1
l 1921 (staff gage)

1917 B 1921 (existing gage)

——USGS linear rating curve (provided by
USGS, Oct. 2003)

——USGS log-og rating curve (provided by
USGS, Oct. 2003)

m USGS published 1897, 1909, 1917, and
1921 historical floods (WSP 1527)

—e— HEC-RAS modeled rating curve, after

170 - \ Nov, 1990 (1) construction of The Dalle bridge and road
Nov, 1990 (2) A HEC-RAS modeled peaks for two Nov-
' 1990, Nov-1995, and Oct-2003 floods
168 T T \ . .
140,000 160,000 180,000 200,000 220,000 240,000 260,000

Flow (cfs)

280,000



Elevation

Is the Concrete Reach right for the Slope/Area Method?
USGS High Water Marks Profile Plot at the Dalles, 2003 Flood

High Water Marks
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Summary, Information from
the Dalles

|t would have been difficult for Stewart
to accurately ascertain the stage of the
1921 flood at the Dalles.

* \We will not be able to resolve our
differences with USGS / COE on the
Dalles stages, so we are focusing on
other flood marks in Concrete instead



At Concrete, Crofoot’s Addition
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1921, Concrete Herald Newspaper

“About three o’clock in the afternoon it went over the
banks in Crofoot addition and the residents of that part of
town began to move out ... The waters also crept up
around some of the dwellings in East Concrete, and some
of the residents moved out for the night. In Crofoot
addition only three residences remained above the high
water mark, the water being to a depth of an inch to 14
Inches in the others. No particular damage was done,
except for small articles outside being washed away, and
the job of cleaning out the mud left by the flood. ... In
East Concrete practically no damage was done.” Dec.
17, 1921 Concrete Herald ““Skagit River Goes On Wild
Rampage; Light Damage Here”
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Presentation Notes
Annotated Skagit County iMap using Photoshop to fill in the parcels and PowerPoint to annotate the parcels.
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Ripple House, Bullt 1900
First Floor Elevation 185.44
(1921 Stewart mark at Wolfe residence 183.55)
1909 Theoretical Water Level — 190.00
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45965 Albert Street
Concrete, WA
Constructed 1912

a—1909 theoretical — 189.0
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First Floor Elevation 185.0

= “=1921 actual (from Stewart’s notes) — 184.5

=r @ 2003 actual (from field measurements)— 183.0
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Summary of the Crofoot’s numbers

e 2003 High Water Mark 183.0
— (166,000 cfs)

e 1921 High Water Mark 184.5
— (228,000cfs?)

e 1983 Flood insurance Study: 188.0
— (230,000 cfs)












Summary of the Crofoot’s
numbers

 |f extension of hydraulic model from the Dalles
shows surface water elevations in Crofoot’s addition
similar to Stewart’s notes, combined with newspaper
reports of the times, combined with no evidence of
flooding above the first floors: this is compelling

e Also, assuming 1909 flood was 245,000 (newest
USGS estimate), why would so many houses be built
here if it was flooded to 4 feet above the FF level of
these houses?

e Thisis our argument



Map modeling / software Issue

1.

2.

COE Flo-2d model of lower basin (Sedro-
Woolley to Skagit Bay) is complex

Older version of Flo-2d software didn’t work
right

COE had no way to know

But, based on faulty output, COE told County
the hydrology differences between it and Pl

Engineering made almost no difference in
base flood elevation levels
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Map modeling / software Issue

D.

0.

Turns out, Pl Engineering’s modeling was
correct.

COE Is now updating its hydrology and
maybe the model somewhat. We do not
yet have many details.

It does appear COE has revised its peak-
to-one-day flow ratios to better match 82
years of gage data; also, COE will include
the 1925-43 data.

- both of these points have been
requested by Pl Engineering



Winter Unregulated Annual Peak Flows Skagit River Near
Concrete: Corps of Engineers Data Set (February 2007)
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Winter Unregulated Annual Peak Flows Skagit River Near
Concrete: Pl Engineering Data Set (December 2005)
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Winter Unrequlated Annual Peak Flows
Skagit River Near Concrete — 82 year “Systematic Record”
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Skagit River Winter Unregulated Annual Peak Flows
Concrete — COE 82 year “Systematic Record” April 2008
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1932 Data Point

 COE Uses 182,000 cfs unregulated peak
flow number based on WSP1527

e But the gage data shows 24-hour average
for Feb 27, 1932 of 129,000 cfs

— 69,400 cfs average the day before
— 105,000 cfs average the day after
— 59,300 cfs average the 2" day after



Skagit River Winter Unregulated Annual Peak Flows
Concrete — COE Frequency Distribution (April 2008)
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Skagit River Winter Unrequlated Annual Peak Flows
Concrete — COE Frequency Distribution (April 2008)
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Winter Unregulated Annual Peak Flows Skagit River Near
Concrete: Draft Pl Engineering August 2007
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Next Steps

* Finalize hydrology report, based on current
Investigatory effort

 Finalize our work product (including the new
nase flood elevation maps based on the correct

nydrology)

* Prepare for appeal of the FEMA flood maps



Next Steps

 Moving forward, this issue needs political
push-back and leadership.

* There Is no “constituency” for maintaining and
growing the tax base, BUT IT IS ESSENTIAL
TO OUR KIDS AND GRANDKIDS.

e On the technical arguments: trust what you
have seen here, and your own common sense.



Not Discussed Tonight

Likely new base flood
Flood Insurance

elevations, and impacts

Baker Project flood storage

Corps of Engineers General Investigation Study
FEMA and COE process to certify / accredit levees

Strategies for project c

Impacts of accredited

evelopment and funding
evees outside of the protected

areas, especially If hyd

rology Is not corrected




Final Note

* We are already better off than almost every other
community, due to the tremendous body of

substantive competing technical work we have
compiled.

o (Getting the technical analysis right is the first of
10,000 steps. The difficulty of this first step Is an
Indication of the challenge ahead.

e But we have made progress
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