Low Low Water in Puget Sound
vs. Mean Sea Level

What do the flood event gauge readings at Sedro—Woolley really mean?
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Back in 1928

In drafting the historical chapter of past flood control/reduction efforts | reviewed the over 80
plus studies dating back to 1875. In 1928 the Corps published the following table

38. Flood heights and discharges at Sedro-Woolley (25 miles above the mouth, drainage area

2,970 square miles) were as follows:

Date Gauge Height'| Discharge Run-off Accuracy
Second feet
Cubic feet per square
per second mile Per cent
About 1815---------+- .| 635 335 400,000 134 15
About 1856---------+- .| 60.0 30.0 350,000 101 15
Nov. 16, 1896--------- .| 548 248 185,000 62 15
Nov. 19, 1897+~ .| 549 249 190,000 64 15
Nov. 16, 1906--------- .| 547 247 180,000 61 15
Nov. 30, 1909-------- .| 565 265 220,000 74 10
DEC. SUNTSr A w541 o 24.1 195,000 66 10
[Hec. 13419200 sl 2243 210,000 71 10

1Zero of gauge set at elevation of extreme low water in Puget Sound

(Source: USACE Preliminary Examination of Skagit River May 9, 1928)
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Two Problems With the Numbers

1. The figures published are the same figures that Stewart
used in his 1923 “Draft” report except that the Corps

added 30 feet to Stewarts gage readings but those were

based on Low [Low Water in Puget Sound,

2. Low Low Water is NOT the same as Mean Sea Level.

—
%-&_ "N - <A e A — R




BACK TO 1907
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Presenter
Presentation Notes
The map shows us the flood elevations of the 1906 flood event and was published just 16 weeks, 4 months after the 1906 flood event which according to Mr. Stewart’s report, allegedly carried 180,000 cfs at Sedro‐Woolley. This is the closest thing to an actual gauge reading before the gauge was installed at Concrete in 1924. 


2,890 FEET BELOW S-W
RAILROAD BRIDGE
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Presenter
Presentation Notes
The map shows us the flood elevations of the 1906 flood event and was published just 16 weeks, 4 months after the 1906 flood event which according to Mr. Stewart’s report, allegedly carried 180,000 cfs at Sedro‐Woolley. This is the closest thing to an actual gauge reading before the gauge was installed at Concrete in 1924. 
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In 1961 Stewart-Bodhaine,
USGS Published the Following

28. Skagit Itiver near Sedro Woolley, Wash.

Location.-— Lat 18°29°05"", long 122°14’30"’, in NW{ rec. 36, T. 35 N., . 4 k.
al Northern Pacific Railway bridge, three-quarters of a mile downstream
from enirance to Beatty Slough, and 1} miles nouth of Sedro Woolley.

Drainage area.—3,000 sq mi, approximately, of which 400 sq mi ia in Canada,

Gage.— Staff or chain gages. Datum of gage is extreme low sea level in Puget
Sound (levels by Corps of Lngineem), which is 8.93 ft below mean sea level,

unadjuated.
Stage-discharge relation.—Defined by current-meter measurements below 91,000

cfs and extended by logarithmic plotting.

Level in Puget Sound and Mean Sea Level.

#

Y The difference between Low Low Water/Extreme Low Seab



Spot the Similarities

1961 Stewart-Bodhaine: 1928 Corps:
Skagit River at S-W Skagit River at S-W
| Now. 16, 1808.......ceeeerereeeearennnnes ‘e M.0 Date Gauge Height'|

— Nov. 10, 1B eeicincarisnnnnns eeamregnpentet- M0

Nov. 16, 1908.........cconunee ceesmsarenntesasin . 8.7

June L1, 1008, . e ececvacinnninnara e mnrnsnaas 1.8

Nov. IO 1 rerenstn . g:

Nov. 30, 1909....cocmecnninmnmnensnsesasarane ﬂll

NOV. 21 1010, oo emeeeeerenesassnees of B Aot 1815 e N

Noe, 10, I01L........... . raermmsammtnsessansaraan .

R 1T m About 1856-------==--- .| 60.0 30.0

i"u'r'ra'lﬂlll‘s' ................. eeesveneeeeeneans A Nov. 16, 1896 | cie s

JUD8 18, 1010, oo oo emeueaeaae e 3| Nov. 19, 1897--------- | 540 249

June 10, 1017, . e iaaanee vensuenes Hi N 16 1006~ - .- 4+ o

I3 1 ('] ) PSP PPRPE M.l ov. 16, .. . )
fﬂr Dee 4, 1008, ..o {1.0 Nov. 30, 1909------+-- 3 56.5 26.5
R B TT N L [ OO M.3|| Dec.30,1917-------- | 541 241
i Dec. 23, I8 .....coiivmencnnmnrnmnasnsianinnsss 82 Hac 13, 1921 -------- | a3 543
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Presenter
Presentation Notes
USGS did not subtract the 8.93 feet to transfer from Low Low Water/Extreme Low Sea Level in Puget Sound to Mean Sea Level/NGVD 29. 
--------
DRAW ARROWS?


Subtracting 8.93 feet From Published Figures

- Skagit River near Sedro-Woolley, Wash !

Minus 8.93 feet Extreme Low Water to get to Mean Sea Level N
(RSO B N R LB TSI L0 /ROt . O ..........oo .. CADRD 185,000
[ L B R S . e . st R e s 2 SN A 600 190,000
Nevember 16, 1906. ... . . 0ol e e SO e Y 40.8 180,000
November 30, 1900.... e B e 47,6 220,000
BCeenEer 30Nl 7 s I, ... L il e s e e e B2 195,000
B i I3 L 1 e IR, e 4504 210,000




August 2009 Corps Historical Flood Estimates
Accounting for Dam Storage

Skagit River near Sedro-Woolley, Wash
Minus Approx. 3 feet Due to Ross/Upper Baker Dam Storage or roughly 50,000 cfs’

1815... I it cesseessssesseessmsssesmsssssassessssensesnesss 51,7 350,000 [
i 1856... ol ORI .. ... ... e s e =kl NS0 06 P,
i T R e T e s e S e e S 215 (8
BN G i RS AT oI veee. . .o S TR ees e et e e cenenc .. PETAB AN 140,000
[ e I LE T O (OO ... L. Y& 42 8% 130,000M
NEVSITDEr SOTLG00. . ... ..coorrcreeeert e e ecere e TN o POR®N . 446 170,000
DECEMBEN B0, JOL T ... it ie.... .ot teeeeereeret e sreeereseeecene oo e IR et 00D 145,000

| December 13, 1921 oo e AT 160,000

The 2003 flood event reglstered 42.02 (Mean Sea Level) on the Sedro-Woolley
gage. In 2006 it registered 42.2.

SOURCE: Army Corps of Engineers Seattle District August 2009 Feasibility Scoping Meeting Read-Ahead Report:
‘; http:/iwww.SkagitRiverHistory.com/Corps Docs/2009-08-19 SKAGIT FSM Read-Ahead Final.pdf
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Presenter
Presentation Notes
SOURCE: Army Corps of Engineers Seattle District August 2009 Feasibility Scoping Meeting Read‐Ahead Report:
http://www.SkagitRiverHistory.com/Corps Docs/2009-08-19 SKAGIT FSM Read-Ahead Final.pdf 


Stewart’s Handwritten Calculations

e

STATES Gl-f,o LOGICAL SURVEY

GCOOFERATING WITH .
THE STATE OF WASHINGTON :
ENT OF OONS!.FN‘A‘I’!DN AMND DEVELOPMENT
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/ v .
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So what datum did James E. Stewart
use in his 1922 survey?
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Page 1 of Stewart’s Notes Showing
Sedro-Woolley Calculations




WhICh Leads Us To the Questlon
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Why is this all so important?



The Consequence

Corps Seattle District Letter to Corps HQ Portland, Re: Flood Storage Behind Ross

Dam, 13 August 1953

#800,2251(86s\0)e Power Proj- EEG/bg
Buagit u.n&-)s& NPIGP 4tb Ind, 14 AUG 1953 13 August 1953

| Office, District Fngineer, Seattle Distriet, Carps of w, T3S
East Marginal Uny, daattls &,

01 mmw,mmﬂmiu,wuw,
500 Pitteek Klsek, Periland 5, Oragon

1. n.mmmmiamw,mpn-_

posad operation seheduls subtsdtied with basic lsttar has besh recen.

sidared and revised. The revised flood cavdrol regulations subsitted O, -

Gomtained in Aha sseond indarsement. With the inalusion af & re
scheduls for mirtharge storegs and ssergesay operstion -niﬂn"'-". y
scheduls was hesoming too langhhy, so the format was o !
present styls. The regnlation sahedule, mnuu.mm«m
uumwmu.muwmmmmmu

inolnded as Inalosurs 7. !

¢ﬁ: herewith as Inclesurse 6, have bean prepared to incorporate the

NS A

2. Lmu&.-mmmmmmsmwm
City of Seattls Light Deparimest for ecmmeris and suggesticons. Persarmel
of the Light Departmsnt studied the draft and suggested several ¢hanges,
Whehaver the suggested ahanges in ne way ilmpaired the affestiva operatiosn
of Ross Reserwvoir for fleod somirol, they were incorparated in the in~

alosad sehaduls. '

used Concrete for all the rest of the floods.

—

The next step was to determine the amount of
storage required at Ross Reservoir to provide
the maximum crest reduction at Sedro
Woolley. All discharges of more than 65,000
second-feet at either Sedro Woolley (1908
through 1923) and Concrete (1924 to date)
occurring in October, November, and

December were studied.

We have been told repeatedly that Stewart’'s Sedro-Woolley figures are not reliable, yet
the Corps used those figures instead of the Concrete figures for the Stewart floods but
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