SKAGIT RIVER FLOOD REPCRT
by
J+E.Stewart, USGS
July 1918
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SKAGIT RIVER FLOODS

There have been three large floods on
the Skagit River of whioch there is authentic record.
These were November 18-19, 1897, November 29-30, 1909,

and December 29-30, 1917. The magnitude and duration . . i

of these floods varied considerably on 4ifferent tribu~-
taries of the Skagit River and consequently on the
Skagit River itself. Floods closely approaching these

In adadition to these floods there are sure indications °
of a mueh greater £lood at the Refleotor Bar and Sedro
Woolley gaging stetions and aleo traditions among the
Indians. '

Taking uwp the floods on the different tribu= _

taries:
Skagit River at Reflector Bar
above Marblemount, vWasSh.
[Bee Exhiblt "AT)
O0f the throe known floode, that of 1909 wsae
the greataest. The floods of 1897 and 1917 were lower
than the 1909 f£lood and practicelly equal. There is an

0ld cabin on the Davis ranch, one and one-half miles be-

low Refleotor Bar, which has been through all three _ri_ooas.._,";“j’;;
The f£lood crests of 1897 amd 1917 were about one f°9t.9§9?‘€¥;"
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* three may be expected on an average of omse in ten yoars.mw;;%;{;;v
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~This bank slopes both downstream and away from the

atreenm in 1te upper or middle course finally cuts its

the £loor of this cabin. The high-water mark of 1909,
as pointed out near the tront door of the Davis houso,

was found by levels to be 2.5 reet higher than those of
1897 and 1917. By means of £lood marks on walls of Can~

yon Diablo above gage and a drift log below gage in con-

Junction with high-water mark at the Davis ranch, it was

determined that the crest of the 1909 f£flood excesded thnt.“ii"

of 1917 at Refleotor Bar gaging station by about 2.5
feet. The erest of the flood for 1909, gego helght 15.0
foet, gives 58,800 mecond feet; 1897 and 1917, gage

Co REET
 height 12.5 feet, 41,700 second faet. R -
in sGGitios to wnese £1004s ¢here 18 & 'j~~.azggafﬁ-—

record of a much highsr f£lood a great many years ago.
The right stream bank at the gaging station is composed
of sand and gravel certainly deposited by the river.

gtream; the downstraam slope indicating the slope of the |
£lood crest as 1t left the ocanyon; and the slope away from i
the stream representing the diking effeot noticed on many
streams that overflow their banks. 1.e., a stream with
high velocity is carrying a large amount of silt, sand,
oetc., and when thiaquter-goee ovar the bank the velocity
drops and 1its carrying capascity drops sven more répidly.

Thus it drops most of its load where it tops the bank. A 5 “fz#ﬁ%@

gtream bed so that it no longer tops these banks; but we
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~ topped in the last ten or f#ifteen years. It is certain

" ypiver in great quantities and very 1ittle rotted. The £lood

. deposit makes it oertaln, I think, that the flood has

... 1ittle, probably not more then one or

£ind that this is not the dase at Reflector Bar for if
the river no longer tapped'th;l_bank vegatation, leavas,
dirt, logs, humus, elc., would have collected over the

gand. This deposit, however, is of oclear sand, and from
appearances it might be judged that the bank had been

though that this flood hae not osourred in the last zo;tyrﬁﬁf
five years, for the flood of 1897 was the largest £lood
antil 1909 in the recollection of settlers who arrived in
1873. The drift of the 1909 flood is still along the

mark for 1909 on ocanyon wall sbove geging suation 1s 8¥1llry uf;n,‘?"“
distinot. Neither drift nor £lood marks can be found for  '-ﬁf!

this carlier and higher flood. Sixty or eighty years would

probably rot away almost all drift except cedar 1033. Oongnitﬁ;;F::_
e

gidering the difference in brightness of the 1909 and 1917 ik o
Yo : N %“~

flood marka,-it would probably also efface the f£lood mark

on the canyon walls. The lack of hums, etc., on the gravql,
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oocurred in the last one hundred yoars. The river prohably_.
has out a 1ittle since then, but gince the cutiing at the
geging station is regulated by the rook canyon below the

pavis rench it ie certaln that this cutting has been Very
two-tenths. &he flood.-%_v
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. L at the gago, topped the bank at & gage height of 18.0 Laat, jjf?""§3
;7:g~uﬁwﬁﬁu~!ho deposit 18 of very oocarse sand or emsll gravel and is. S o
found for two hundrod yards awsy from the bank. The glope
away from the river is fairly steep, but o carry this
» ocoarse sand through trees brush, logs, and vegetation i% is -;
“5“*‘fpr§ctioa11y certain that the: rivor muat have topped tho bmuk

ISt Yoo o
j‘vrtﬁ T

-at least one foot; it may have been considerably more, but
from the high-water mark at Sedro Woolley it is not thought
that it excoeded one foot materially. It will be estimated |

_ that 1t overtopped the bank one snd one-half foot, giving &

s dlBcharge of 95,000 second-fests There 48 no drift moeve .. L.

that brought in by the 1909 flood either near the station
) or between there and the mouth of the canyon seven miles '
fif#iﬁ_' below. It is certain, therefars, that no £lo0d in the lsat :%f;j
| sixty years could have axceeded that of 1909 in this portion
of the river. ¥lood marks at Sedro Woolley show 1909 to B

have reached the highest stage since the great flood pre- Ej
viously noted, but ¢he discharge probably has been as great
at other times at that station.

Skagit iver ot Power Canp near uarhlomount. agh,

(See Exkibit "B") |
Flood for 1909, goge haeight 22 feot; 1917,
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.. .. 19 feet; 1897 discharge probsbly about the sam3 as 1917 bntﬁﬂ;ufﬁiifri
n';**sasv height uncertain. Two new provisionsl rating ourves :
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have been drawn up, one spplicsbls up to the £lood of 1917,
-



the other during and after this flood. The first owrve
gives & maximum 4 ischarga for 1209 of 63,500 aecond-feet;
the second ocurve for 1917, 47,400 seconi-feet dischargas
1897 ostimated the same. The earlier and greater flood
mmat have hsd a discharge of 100,000 second~feet based on

the discherge at Reflector Bar. - The gage height for this ..

great flood would have been sbout 28 fast.

Skagit River below Cascade River at larblemount, Vash.
(See Exhidit "C")
Flood of 1897 was 2.2 feet higher than .

1G17 and 1.3 faeet higher than 1909, as cetermined dy aigh- "";"'.‘"'

water marke made by residents at llarblemount during each
£lood. Cascade River was the cause of the great variation

from upper stations. The Cascade had an enormousg f£lood in

1897. The flood of 1909 was not neerly so great, and that .
-of 1917 was sbout midway between the two.

Skagit River at Rockport, “agh.

Flood & 1897 was the highest of the lkmown
floods; smount higher than 1909 or 1917 is not known.
Flood of 1909 was about .7 foot higher than that of 1917.
There is a tradition smong the Indians that & number of

their tribe were drowned, in a gregt £lood at night, = tn. RO

bench whaore the Cuthbert ranch now 8. This bonch u at

least fiftaen feet above the flood mark of 1917. This flooﬂ
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was probably the great flood previaualy notod at the
Refleotor Bar gsging station.

Skagit River below Baker River near Conorete.
(See Exhibit "Q") |
Flood of 1897 was about three feat higher -
than £lood of 1909. This was deteormired by running lovala
from an 1897 high-water mrk in 0ld barn (above mouth of
Baker Hiver) to a hotel near the cement plant, the footing
of which was just touched by 1909 tlood. These levela
showad 8 airzerencu 0L uvarly five foot, mft thers mas have
been & differonce in eslevation of the water surface of

nearly two foet due to the slope.

Skegit River at Sedro Woolley
(See Exhibits *H" and "I")
Flood of 1909 was 1.6 feet higher than |
1917 and 0.5 foot higher than 1897. The stream bed is con-
tinnaliy Bhifting at this atation and actusl £1o0d crests

are not striotly comperabls, but the curves must draw to-
gother in their upper portion. When the river begins _
cutting across bends velooity in the main stream ia checked
and changes in control produce less eoffect than at low

stages. When the main channel is choked so that it 1qor§aaga:ffo
ithe stage for a given discharge, then the sloughs and over-:
£lowed banke carry proportionally more water than with the

channel free and unobstructed. From measurements mde by

U. S. Aruy engineers in 1908 and messurements made by Survey
-
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: _ enginsers in 1910 there is evidence that & pronounded
; i;‘-:'i}-:;.,:_»;-,.-.-_:, channd. change took place during the f£lood of 1909. ,
" 'Probably this f£lcod greatly widened the lower river in .-

places and took out log jams and other obstructions. Just
how long the river had been in this obetrusted condition is
. . umcertain, but i% is probable that even while ihe river was =~ °
m this obstrusted condition that a stage of Eb 'toot vonld. ,

have given a8 much dissharge as 54 feet would have given on

fhe 1917 curve. There have been several ohangoes, dus to 3
the heni of man, that affeat the disoharge somewhat:

e s First.--The Zorthern Pacifio Railway some. .i.-
5 Vime Delwevu 1527 wad 500 displiaced treedle wozk wisth

earth embankmnt on both sides of the river. The tresils

extended from the hills on the left side £o the Badro
Ioouey yards, so that the earxrth embankmant materially
u o changsd the stage-discharge relation above and below the . °
L railway orossing, although 1t probably did not affeat thst |

_ relation greatly at the orossing. | ,» )
r _ Second.--The dikes along the river temd to N ._ .f-'_
raise the stage for a given diecharge by prevention of. £low ) .
and chennel storage in the bottom lends. Floods such as R
1897, 1909, and 1917 uaually break ox overtep the dikes; o
l - go 1t 18 doubtful 1f fheir fealcs were affootod materially. o f
ﬁkf . About November 20, 1911, the river out sorcas Sterling Boni.

rg;ffl" C . {sided by dynsmita) velow ﬂu ll. P+ bridge at Saa:-o ﬂoolloy,”_'
Thig ocaused & rapid lowaring of the streanm bad due to cntting



T

off two &ni one-half niles of river, and by 1917 threae feet

| -lens gage height than prior to Novembar 20, 1911, gave

practic2lly the same discharge at low snd medium stagea,
A ravision of the curve usad in 1909 gives, on Hovember
20th, a maximum discharge of 169,000 sacond-feet. The

.. 2lood of December 20, 1917, gives a meximum discharge of = .

157,000 socond-feet. It i3 estimated that the £lood of

1897 reached a maximum discharge of 171,000 second-feet.
In sddition to the foregoing floods, the

mark of an older and much higher flood was found at the

same point wheore the 1909 flood was noted (see exhibit "HW}. - e

Referred to the gage at the Northern Pacifio bridge this
£lood would have given a gage height of 60 feel .anﬂ. 6 dig-
charge of 225,000 second-feat, Hr. Hart who came to the
valley in 1878 atated that all of the oldest trees (cedsr
and £ir mostly) showed these marks distinotly dut that
spruce two and one-hal? foet in dlameter were not so marked.
Theso early settlors aoculd not imagine what mode the marks
and‘mdo inquiries of ths Indians. Someof the oldest In-
dians, judged to be about seventy years of age, told thenm
that vhen thoy were smell boys & blg water came "vVery
quiock" and that their tribe 414 not have timo to save thelir
smoked ealmon and dried venmison; consequantly, they nearly

starved that winter. Mr, Hart estimated at that time, from -
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- thoe Bée of the Inlians who were able .to remember ths flood, - :°

that this £1lood must have ocourrad about aixty years pre-

=B
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. Yious %o 1879. This malss the date of the flood about

‘remombered by the settlors in this valley. Thoss ware tho

-higher in 1887 than in 1909 o 1917. E'ho £lo0d of 1909 was

1620 and 1s confirmed by my stuly at Reflsctor Dar amd by
fie young spruce trees which did not have the high-water
merk on in 1879,

| Two great summer floods ars distinotly

£loods of 1680 and 1894. ' The wobtom lands arcund Hount

Vernon were coverad hoth times for long periods (see exhibit
"I"}e The river must have reached & stage of about B4 feat
at Sedro ¥oolley with a diacharge of from 130,000 to 150,000

gacend—Taet.

Floods on Tributeries of the Skagit River.

Cascads River
(See Exhibits "C" ena "p) o 7
Of the three flooss, 1€97, 1909, amd 1917, T
that of 1909 wae the loweet; the f100& of 1897 was the s
greatest and followed by that of 1917 about half-way betwean » '
1909 and 1897. Some settlers claim tlat of 1917 was the - o

higheat, but I think nons of them were there in 1897.

Sauk River at Parrington
' (See “xhibdit “E")

- ¥o recoxd of 1697 f£lcod, which was probahly
the largest. The cascade and South Fork of Skykonish wro

about one foot higher than 1917.



suiattle River | 1

M

Bothing 1s lmo'm directly of this river,

P ut in 1897 from f£low of casoa.de a.ml South Fork of Blwkomiah‘

e
. .

1¢ 8 thought that 1t probably reached & flow of 60,000

neoona-feet. This i3 confirmed by the high stage at Con~
orete’ on thomain Sbgit. In 1917 the Sauk at Derrington was

ST nesrly @ foot lower $hen in 1909, but was aaid to be mshor

4n 1917 then in 1909 near the
the Sulattle was muoh higher in 1917 than in 190%.

A AT
qu 3

mouth of the r!.ver.' Evmenﬂy

Genersl
ez (See Exhibdita "J* and ")
o7, 19089, a

¢ -

Although the 2louis © af 1o%
{t met not be sasumed that

The £loods

are the only ones given here,

Gl these are remarkably greater than some othexrs.

of 1896 and 1906 were 18TgO end did not fell fer ghort of .

those mentioned sbove. On B0TS of the tritufaries of the ey

geuk end Sulsttle these £1o0ds WY have been gresler then
not probable that

in 19509 or 1917. At Sedroe Foolley it 18

. guon floods sa 1820 (approximately) o0ouE upon su eversge

oftener than once in tw OF three hundred years. "1¢ is not

certain that 1t was given on

a8 high on the trivutaries 28 &
. ."-'\'ai
The £lo0d may hsve peen duy Yo .‘

{

wind malting the snow on the upper

oods has never bheen atfootoh o A
extreme Ohinook" was -
which woum “bring T va

. an extreme "Chinook"
o gkeglt, whieh 1n other large fl
14 48 more probable though that the

4 with en extraordinary reinfall,
=10=

l' the curvee and the tablese.
.

combine
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. . This, when compsred with the £lood mark of 1917, will ahowﬂiﬁ?ﬁ

ments. Unchecked measuremonts were also plotted. Theee ' ’i_

up tho lower tributaries as given. Ho doubt this f£lood

orest could be traced through the Skagit bagin,and thus
determine definitely whother this wes an extreme f£lood on

8ll trivutaries. The method of determining is simply te
examine the 0ld cedars and f£ire and find out to what eleve-
tion the river mud may be found in the crevices of the bark.

the magnitude of the 1820 flood. Care mst be exercised,
of course, in not confusing 1897 or 1909 flood marks with
those of the earliaer f£lood. The lack of marks on young :

treca will be one mothod of determining this. Another is s

Mlmde ddnm BOANT - eed NAAD = anl T W 5 Lo O . —
at ths 1007 amd 1000 morks will ks corperniivaly brigbd - g e

- wibMvw o

f
while the md of the 1820 flood will only be founi In pro- |
|

tacted crevices.
Due to the limited time on thim report

orrors may be found in the plotting of some of the maasurgtfi'“f

factslin no way affeot the flood estimates, as the lower
portion of the rating cuxves is only valusble to give a

general shape to the cuxve and to be used 88 & Btarting 

g Ty ; 3 F
. .
. .
: s

point. B

Jemes k. Stewart,

hAssistant Engineer.  *©

Pasoma, Washington, |
July, 1918. |



Fxhibit "X"

Date - Precipitation at Blaine
. o %washe i §r"{:‘
(a) 1897/ (b) 1909 (o) 2037 (&) (b} (o) = i iEr
Nove 16, Fov. 26  Dece 26 .00 .00 .48 " ——
16 a7 av .00 52 1.320
17 28 28 1.680 2460 1.44
18 29 29 1.88 200 2.00
19 0 30 «00 .02 .00
T0TAL 3.08 Balé Be22
Date Meximum Temporature at
Seattle, Vash.
(e) 1897 (v) 1802 (e) 1917 (&) (D) (¢)
Nov. 15 Kov. 26 Doc. 26 45 44 62
_ 16 27 27 46 a5 57 e
17 28 28 56 B9 61
19 22 20 a1 Ll R R R, p—
19 30 30 40 46 68 B
Date Minimum Temperature at .
S | Seattlo, Wash. B
7 (a) 1897 (B) 1909 {e) 1917 (&) (D) {o)
Rove 15 Hove 26 Dec. 26 35 36 35
16 27 27 &9 40 51
17 28 aB 43 43 b5
18 29 &9 40 43 51
19 30 0 34 39 49
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Exhibit "I"

Columbis River
at The Dallesv

192,000,000
225,000,000
136,000,000
123,000,000
164,000,000
125,060,000
106,000,000
173,000,000

(Run-off, total in acre-feat.)

Skegit River near
Sedro Woolley

16,000,000 (est.) .
17,006,000 (est.)

12,500,000

9,940,000

12,000,000
11,400,550

7,780,000
12,700,000
11,100,000
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