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UNITED STATES 
DEPAR'I'EENT OF THE INTERIOR 

GEO LOGI CAL SL~VEY 
404 Fede r a l Bu il ding 
Tacoma, Washington. 
Feb r uary 21, 19 27. 

Er. Geo r ge no l !i1€s Y'loore , 
L igh~ing Depa r tment, 

S eat~l e , ~ashington. 

Dee. r Mr . IvIoor e : 

Your l e t.t:er of i e brua r y 15 r eq uests info r mat.ion which i s 
very diff i cul t +0 compi l e. For exampl e, we have no r ea s onable 
basis f or est.i:ca +ing the ext r'sme f l oo d f l ow of Baker, Sauk, 
Cascade rive r s or Thunde r Creek. Mr . Stewart's report of 
J uly 1918 does give some r oug tl estima t e s but i n view of the 
fact t hat he mate ria ll y i nc r eased t he f l ood d i scharges whe r ever 
he made deta iled investigat i on s dur ing t he wint e r of 1922 a nd 
1923 , I believe tha t if he ha d been able to obta in a s comp l e te 
info r ma t. ion r ega r d i ng tr i buta ri e s as he had for the ma in r iver, 
he wou l d l i kew i se ha ve i ncreas ed the f lood di scharge of the 
t r i butari es. The est i mated c r est discha rge f or a number of 
floods a t t:he li13 11es . and 'l t 0edro 'Ioolley 8re pub lished in, 
W", ;te r Supply .Feper 552; _pa ges 60 an c. 62. The r e sults shown 
the r e, however , a r e elso indica ted in t he fol l ow ing t a ble 
which i ncludes t he est i !:l8 ted discha r ge at Reflector Ba r fo r 
t he s ame floods. 

LOCAt i on 
Riv er or Tribu

t a r y . 
S "'.Llg i t - Reflec t or 

Es+illli' ted flo o d f l ow , in second- fe e t, of 
Skagit Rive r and t ribut.a r ie s . 
Es t.imated c r es t discha r ge s for floods of: 

Esr ..... .. .. 115 , 000 95 , 000 48 , 000 70 , 000 43, 000 63,000 
350 , 000 275,000 260 , 000 220 , 000 240 , 000 * Skag i t - fu 11 es . . . 500 , 000 

Skag it- Sedr o 
Woo lle y . .. ... 400 , 000 300 , 000 190 , 000 2£0 , 000 195 , 000 210 , 000 

*Note : The floo d of Feb . 1932 We S mes sured a t -t-he Dl.' l l e s at 
147,000 second fe et . G.H. M. 

We ha ve no b8 se dgt E upon whic h tho flood fl ow Dt Ruby 
cs n be de r i ve d. The ch· r~c t erist i cs of Thunde r Cre t k and 
ttl " upper Skc: g it .-live r vory so grefl -I;ly th r:: t dr :', inn ge a r ea 
r atios er n no t be use d. 

The n;le :.n ::. nnur: l flow of Sk"w i t hiv E: r '"nd tribui; :;. ri us , r,s 
s hown on the nccompf,nyi ng s h(:o:; t , ~ is bnst;d upon ext en s i ons of 
r ecords to c nvGr 8 pG riod l ong enoug h f or i ndic3t ing f~ i rly 
clos e ly the ::JG~ n ~.nnunl f l MI . 

Enclosu:·c . 

'Te ry truly yours, 
( 0i ~ne d : G. L. P~ rkc r, 

Di s t.ri c t:; bu~ i D(_ (; r. 



"Past Floods in Skap;it Va lley and l\dvisa b1e Protec t i ve Mea sures II 
James E . Stewa r t , 1924 

SKl,GIT RIVER Ai REFL1C 'lOR EAR, 
NEAR i'!ARBLE~iIOl:'N'r , WASH. 

DRAINAGE .AREA = 1,100 SQUARE MILES 

No. Date 
in order of 
of flood 
magn i tude 

1 Unknown 
2 1815 
3 1856 
4 Nov . 29, 1909 
5 Dec . 12,1921 
6 Nov .18 ,lS9 7 
7 l!lec.29 ,1917 

Gagehe i ght 
in feet. 

Dis charge 
sec . 
feet .* 

120, 000 
115,000 

95,000 
70,000 
63,000 ** 
48 , 00C 
43,000 

Discha r ge in 
sec. feet 

per s9.mile 

109 
105 
86 
64 
57 
44 
39 

Accura cy 
in 

percent 

20 
20 
15 
10 
10 
10 
10 

*See Parker le tte r 

21. 0 
20 . 5 
18.5 
15.4 
14 . 
12.5 
12 . 5 
2-21-27 for corresponding floVi in lower 

va lley. GEM 
** W. S .Pape r 552 gives this as 58 , 000 sec . ft . G.H. M. 

Notes ; The flood dated 1815 probably occurr ed between 1804 
and 1824 . This is based on the age of an Indian interviewed in 
1879 conce rning t hat flood . 

The flood of 1856 did not occur after 1857 and probably no t 
before 1850. This is known by pr ecipitation data and by the 
age of t r ees on a bench Wh ich was clea r ed by the f lood of 1856 . 

The flood of 1815 may have r ea ched the s tage given for flood 
No . L. The re arE; some sli"ht indicat.ions, however, that it did 
not . It i s certa in that ~he peak stage of +he flood of 1815 
had been approx imate l y r eached s everal times pr ior to 1815. 
This is known from the. alternative dellosi t.s of gruund surfa ce 
mat.erial and flood sand. on a sand bar which was ba r tly topped by 
the flo od 0f 1856 . 

There is no f lood sand above the s tage rea ched by flood No . 1. 
The sta ge reached by that fl00d has not been excee ded, therefore, 
fo r thousands of yea rs . 

The stages of floods Nos . 2 and 3 were det.e r mined nea r the 
gage fr om thfc e l evation of high wa ter marks on canyon wa lls and 
f r om flood sBnd depos it. ed by those floods . 

The stage nf flend No . 4 was dete rmined f r nm drift and fl ood 
sand at and abo ve the gage . 

The stage (' f fl".'1 d N0 . 6 wa s de termined frr m t he stage ('ne 
mile c.rwnstream in r 01ation tn f l oods Nns . 4 (lnd 7. 

LIc 5/18/33 



If the rainfall readings indicate a probable 

~otal of around 10 inches within 34 hours, then a flood of 

the 1815 ~:rpe may be expected. For a rr~ximum flood, a 

warning should be sent out that a flood from 7 to 15 feet 

(according to the l ocation) higher than that of 1921 migh~ 

be expected. For a maximum flood 1; hf' ma in effort should be 

to save human life, and until some adtquate flood protection 

works are completed , the fol lowing places shoul d be abandoned 

as soon as possible after the knowledge of such a flood ha s 

been r eceived from the radio station. 

1. All of Hamilton,Lyman , and Burlington. 

2 . Low lying portions of Concrete , Qedro Woolley , 
and Mount Vernon . 

The above points should be abandoned mainly be-

cause of the danger of swift water and drift wrecking and 

carrying away houses . In some cases, however , it is because 

even in still water the second stories would be flooded . 

For towns and ranches close to t ide water, it 

would probably be safe for inhabitants to stay in the upper 

stories of the ir hOUSES , provided the second floors are six 

or more feet higher than the crests of 1;he 1909 and 1921 

floods . Other houses in the valley where a six foot depth 

of water would occur on the surrounding gr ound , should be 

abandoned unless they are in locations where it would be 



imno s sible frr an ov<.rlena cur rent from i;ht; .river ";0 strike 

t t0 hous e and ca r ry it 3 ~3y by drift a ~d rorr€ of thE; water . 

':'hb :--, i r b land in S€dro "(lollE;y a nd Lb unt Vernon 

shnuld 1: E; the flain concbn trating ground fo r refuge-Gs , but 

'ln doub~ b dly the r" are ~T,any houses on hi gh ground wh i ch ca n 

b e use d . 

..J: maximum f looa has not (lccurr E:d i n a pproxL~atE;ly 

the last 100 ye s. r s, and pos s ibly it !/l.ay bE: man.y yea r s t 6for8 

anoth~r rCC'lrs. On th o otr.c r hand it may occur in the ne xt 

yeer r r t~o . A radio station is t he chea pest ins uranc e t hB t 

ca n bE; obt" ir.e d a ge inGt such a gr eat 'cetastrophe as a maximu", 

floo d c(l uld b9s11y be . The radio station dt:e to earlier ~ 

warnin gs, '," ould nc.r e +.hen pay for i+. s ori ginal co ,, +, enJ. up-

kE:GP at th(' time (If each of the sr.:aller type c,f floc ds , such 

-; ~ .j '.! ~, .- , 
... ..... " 

If a redio !tetirn cen be es t abli s he d a t the Ska git 

PO',ier Ca :np for t,::\O ::r b5E: nt s e83cr" i;::b pr E: f ~, ra bl e method C'f 

ha n,.1 lin.3; 710uld be fcr 3. c ('unty E;r;;plcYe 6 or othtsr prcp?:'ty' 

hr-ld ( + ~o stay '.lp ther E: for tViC mon t.hs . · If +his cSTInot be 

dont. T) ro!)stly 5 2 i ty cf S88tth e!!:.ployee could eV ery dal t a:{e 

!l:E:te;orologic sl re3 Cl in:; s, test +he 6y,:;oa ra tus, an d s en e, a bUl-

letin t,(\ , E.t . Vernon. A CO'l :it-y emp l oyee could i- hen go up at 

cnCE: on the incept i on of 8 Chinook . ':Ii +h this l a :ot ,nethod 

it wo uld be n eces sary to l e aVE> Mt , Ver on on t he ' da y previo us 

to t L:..€ !t('lrnin ~ of the critic a l pr0ci:91tat·ion · r e.a dings. 

;,lc 5/l8/~, 3 



FURTHER FLOOD ~ 

Skagi t County Popul at ion ..• 1930 Census 

To t a l ....... . . . . . .... . ~ ... .. .. .... .. . .. . 
Sub j ect to Flood (!luYrloe r ) . .. .. .. .... . . .... .. .. 

" " " (per cent ) .... .. .. ... .. .... .. . 

35 ,142 
28,000 

79 .7% 

Skagi t Co unt y ~rea (Audi t or's 1932 Repor t) 

Tota l I mpr oved (ac r es) . . . . ••• .. . • . ••• •• 
Subje c t to Fl ood (a cres ) . . . • .• . .. . •. . . . • 

" " " ( t ) pe r cen . . •• .. . . • . . . • 

SkaRit Count y Va luat i on (Report ) 

Total Ass e ssed (30% of 1915 market) $ 
" "(100% " " " ) ..... • 

Subject to Fl ood (do llars ) . . . . .. . ... ... $ 
" n " (per cen t ) .. . •.. .. ..• 

76, 119 
76 , 119 

100% 

23, 168 , 23 7 
77 , 227 , 457 
28,658 , 000 

37. 1% 

In a dd i t ion to a bove f lood- menace pe r centa ge s , no t e f oll ow ing 
it ems , r emember i ng tha t 100% of i mp rove d acrea ge i s sa i d t o 
be s ub j ec t to f l ood . 

AGRICULTURAL I NCOME - ANNUAL 

Fi el d crops ....... ... . . .. ... . ....... .. .. .... .. ........ .... .. $ 
Dairy p ro duc ts .. . . .. . ... . . . ..... . . • ... • .. . $ 

/i Foul try .. ... .. . . . .... ...... .. .... .... .... .. . ..... .. .......... 'W 

Mi sce l l aneous ..... .•. . . . .. . . .... .. ..• •. . $ 

3 , 500 , 000 
3 , 500 , 000 
1, 250 , 000 
1, 750 , 000 

Agri cu l t ure To tal . .. . , $ 10 , 000 , 00 C 
Indus trial I ncome .. • .. $ 10 , 000,000 

AGR I CULTU?E & INDUSTR. TOTAL . . .• $ 20 ,000 , 000 

I n above i t em of fie l d crops is i nc l ud ed $700 , 000 
per yea r for seed . Skagi + County produce s, a mong o ther seed 
output , 85% of ~h e worl d ' s out put of cabbage s ee d . 



FURTHER FLOOD DATA - Contd. 

There are 448 miles of rura l and star-mail rou tes 
subject to flood interruption. An amount of $225,000 has al
rea dy be en spent for repairing and r eplacing roads and bridges 
dama ged by flood. This is County fund outlay. 

bdditional to this County outlay, twenty-one dyking 
district organizations have spent one and thr ee-quarter mi~lion 
dollers for cons truc t ion and maintenance; and this in turn is 
to be increased by over one million dollars to cover an it em 
of individual flcod losses not includible in dyking district 
~osts. 

U. S. Enginee rs r 0ports on improvement of flood
plane, str eam-discha rge a r eas continue to stress the point that 
dykes a nd jetties so far constructed do not decrease the annual 
expend iture ne cessary for channel dredging and snag-removal. 
In other wo rds, in sp i te of all past improvements, the rivers 
continue to drop about the same annua l load of silt, snags and 
other debris, in the river channels and not in deep water of 
t he Sound, a s before improvements by dyking and dredging were 
begun. 

On the other hand, while only a small percenta ge 
of the tota l dyke construction disappears in even a major flood, 
the area floode d by fa ilure of eVEm a sma ll portion of the main 
river dykes is of formidable extent . 

Fina lly, an inspection trip t hrough the districts 
subject to flood mena ce, and eV8n the most casual st.udy of t.he 
broken a nd deserted dwe llings Wh i ch a r e scatter ed thr ough the 
a r eas over which dyke-destroying flo ods make their escape, will 
drive hnme the l e sson of this F1 0(1 d Menace Hazard as no finan
cial st.udy can possibly do. 

Farming is not usually cl assed as a hazardous 
occupaticn, but farming, and especially farm-house living, in 
Skagit Ccunty ce rtainly Sh0Uld be s o r ated . 

And when t he Skagit Cr unty Auditor li st s 
"imprrved acreage " at 76,119, and "a r ea subject tr., flo (\d" at 
the same figure , a certain a spect rf home- owning in Skagit 
Cr" unty becC'me s ve ry evi dent indeed. 

Or, if r ne drubts anY' r r o. ll r-f the abc-,ve figures, 
let him refer t n the events pr ed i cted and the activities 
r ecrmmended in the case of a majr r flN'a ,~ n the Slm g it, by 
Stewa rt of t.he U.S . G. S . in his report t o the Skagit C0unty 
Commi s si nncrs in 1924. 

GHM : Mc 5/19/33 


