Sylliadus

to floods that csuse considersble damege, chiefly to the farm lanis downstreea
froa Burlington. Local imterests, through the expenditure of over $3,000,000
for the comstruction and maintenance of dikes and dreinsge ditches, have
provided partisl protection to the farming arees and to Burlln;ﬂ-u»amn UYount
Vernon.
:hnnmm.dopuwmmcomlutarmu.muma.
srotection to the delta ares for all floods up to the maximm of actual record.

|I| Sagit River, the largest stresa tributary to Puget Soumd, 1s subject

Locsl interests do not desire the conmstrustion of the hy-pess at this time
beocsuse of the large contribution required of them by the terms of tho Flood
Control Ast.

The district engimeer belisves that & scdificetion of the details of the
existing flood ceatrol projest can be developed that would reduse the cost of
local ccoperation, and that the projest might be extended to provide for partial
ceatrol of ercsism.

He therefore recomsends that & survey be suthorised to determine the :
elsmemts, cost and escmomis justificetioa of sush & modification. 3

vop e

Seattle, Naskiagtem i
Narch 29, 1957 -

WA DEPARTXXNT
. United Stetes Sugimser OfTice

Subjest: Hepert on prelimipery exasisatios of Simgit River and tributariss, - ,3
Foahing .

-y

Tos The Divigion Engineer, North Pasifisc Division, Partland, Oregonm.

e

1. Authority, - The following report, with coe mep, on prelimicery exagl~
tica of Swsgit Mver and its tributaries, Washiagton, with & view to the comfol
of floods, ia lyhlﬁtt-d in complispee with the following scts of Congrees:

P 001524




(a) The act of Congress approved Jume 15, 1084 (Public Bo. 381,
78rd Congress, H. R, 3363) reads es follows:

"Be it emmoted ty the Jemste and House of Representatives
of the United States of Americe in Comgress assesbled, that the
Searetary of War be, and he is herebly, suthorised and directed to
cause & preliminery exsaination to be ssade of the Skagit River
and its tributaries in the State of Nashingtom, with & view to
the comtrol of its floods, in secordance with the provisions of
seotion 3 of an Act entitled "An Aot to provide for the comtrol
of the floods of the Nissisaippl River, and of the Secremento
River, cuum. snd for other purposes®, spproved idareh 1, 1917,
the cost thereof to be paid from appropristions heretofore and
sade for sxaminations, surveys, udmunpm:uor
rtm-ndhrhn'

(b) BSeetion 6 of the Act of Congrees approved Jume 22, 1938 (Publie
Ho. TE8, T4th Comgress, H. R. 8458) provides thats
"The Secretary of War is hereby suthorised and directed to
csuse prelimirery sxsminetions and surveys for flood control at the
is

following named localitiss, and the Secretary of Agriculture
sathorised and dirested to csuse prelimisery emmimations and

E

Smgit River and tributaries, Weshiagtom.
e o e o e e a0
« Sscce of ixvestisilon. - %o fleld surveys heve been made in comnec-
tioa with the preparutisn of the presest report. The data for this report
been taksn largsly from a report prepared undesr the provisisms of House Cooul®
o, 308, Bixty-ainth Comgress, first sessica, ead published as Aouse Document
mm.mmm.mmmmm.
mﬁﬁt&-&mnmmﬂm&hﬂﬁldm
5. Data svallahla snd ordor racorts. - In the prepsretien of this repart
the following reporis were awailable:s
Veriouws river asd barbor ,relizimery sxssimstion and survey reports.
Report om prelizinery exssinstios of Skagit River, Washington, with
s view to occatrol of the flcods, jublished as Houss Domment Fo. 125,
Sixty-niath Congress, first sessiom.

P 001525




Report on Skagit River under the provisions of House Document No, 208,
Sixzty-ninth Congress, first session, and published as House Document o, 187,
Seventy-third Congress, second session.

Discharge records, both jublished and unpublished, bty the United
States Geologicsl Survey.

Recompaissance soll survey of the sustern pert of the Puget Sound
Besin, Tashington. United States Departasat of Agriculture, Burseu of
Satls, .
¢ Briating oroisgt. - The Flcod Coatrol st of 1958 (Public Mo, 738, 74th

Coagress, H, R, 8435) authorizes a groject for the pertisl control of floods in
the lower valley by diversion of part of the f1lood waters through a by-pass o
be constructed betwosn the river at Avon and Padilla Bay, together with chanmel
widening and bank revetting betseen Burlingtom amd Avon, with comerete control
works at the head of the by-psss and & comorets weir near the cutlet, all st an
estimated cost of $3,150,100 for construction and §1,832,000 for lands and
damagee (House Decument No. 187, Tird Comgress, 2ad sessicn) subject to the
provisions that local imterests shell provide without cost to the United States
all lasds, espsments snd rights-of-may necessary for the eemstruction of the
projest, bold and save the United States free fyom dsmages dus to the oonatruc-
tiom works; and maiztein and operate all the works after ocmpletion in ascard-
ancs with regulations prescribed by the Secretary of War. The latest published
saps are in the projest domment.

e T ISR o LR AT
S Seaxal deacrioticn. - Staglt River, the largest stresn tridwtary to
mw.m';umum.nmwm--@-cmmum
bomndary, and thence flows scutherly sad scuthwesterly for 135 milss to Suagit
Bay, an arm of Puget Scusi, Skagit besis touches, om the merth, the besins of
Bockssek, Freser sad Semish Rivers, ca the east the basize of stresas tributary

to Colusbis River, and cm the south the tasiss of Stillagusmish and Snohoaish

Rivers.
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6, About thres miles dewnstresa from Youst Verron, which 18 ten alles
sbove the mouth, the river divides and jesses through two ssin and several
lesser charmels into Skngit Bey. The two mein channals, North Fork and South
Fork, are mavigable for light—draft vessels. At the xosent tise, the North
Fork is the one principally used and, unless othervise noted, its oouth will be
considered as the mouth of the river. The tidal effect extonds to the Great
Horthern Bailuay bridge, 15.5 miles above the mouth, The tidal renge between
mean low water and mean high water st La Commer, adjecent to the mouth of the
river; ia 7.7 feet; beteesn mesn lower low water and mean higher high water, is
11,1 feet) and the extreme range is about 19 feet.

7. The dreimsge besin of Skagit River and its tributaries, comprising an
ares of 5,140 sguare miles, of which 300 square milas are in Canads, lics om
the western slope of the Cagcede Eountains.

8:; The tso largest tributaries of the Skagit are the Senk and Beker
Rivers. Other isportant tribetariss are the Cascads Miver, Thamder Creek amd
Ruby Cresk, all of shich heed im the higher Cescades.

9 Ssuk River smters the Siagit from the south, msar the town of Rockport;
it is @6 niles long cad dreins an ares of 720 sguare milss. The Sulattle liver is
the most importast tributory of the Ssuk. The 3suk amd the Bulattile completely
surround (lasier Pesk, in Smchomish County, takiag all the run-off from its .
extensive glasial fields. '

10, Baksr River has its source on the sastern slope of Neunt Shuksan,
flows southward about 24 miles, passing through Seicer amd Shamnon Lakes (the .
ntuuummmmm&mma;¢mmm?w
snd Light Conpezy) aad jolss the Smgit at the tewn of Conerets.. The drainage
m'cmnwmmmm The river derives & considersble
povtism of its flow fros the glasisl fields of Houmta Baker and Shuksen.

11, Altitodes within the Skagit Besin renge from ses level to 8,000 feet
at the crest of the Cescade Range, to 10,780 feet ot the smummit of Uount Baker,
10,458 feot at Olacier Peak (Sanchosish County), 9,088 feet at Koumt Shuksan,

‘and to 8,894 foot st Olacier Peak (Whateom Coumty.) Part of the basis upstreas
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from Comorete lies above the timber 1ine anc within the some of porpetusl
saow and ice,

12, Up to elevations of about 4,000 feet, the arve was tizbered with a
growth of Douglas fir, healock and soms cedar, btut moat of this stend adjacent
to tidewater has been cut off. Above the timbar lige, vhich is at an elevation
of approximately 6,000 feet, cuch of the surface is barren rock, Twzo-thirds
of the entire Skagit Basin lies w»ithin the Mount Baker Neticnsl Forest.

15. The delta ares of Skmgit Basin, which lies dovnstresz froo Sedro
¥oollsy, is composed of rich alluvisl soil. At higher elsvations the provailing
soil is » cosrse glacial grevel,

1¢. Gaglogy. - Varicus gublications of the Fashington State Geological
Survey have been froely drawn upon for the following, 7The eastarn sections
of the Skagit drainags ares are very rugged amd mountainous, much of the higher
area being barren rock. All of the hAigher suszits are glacler-clod and stand
out in sharp contrest with the flat lowland of the delta sestion, Tho inter-
vening lower lands and hills are more rolling and underneath the growth of
vegetation are largely coversd with s vast mantle of uncomsolidsted gravel,
sand ard elay left thees by ths advance and retrest of the grest lce sheets of
the paste

15, During some past sge & profound deformstion of the rocks took place
in the form of a grest uphsaval in & more or less esst-end-weet direction
through the center of Skagit County. Later cn, eresion removed a vast quantity

" of the sadisents, lssving resmexts of the streta flanking the sides of this

great uphesval, The wphesval wes not without ocwplications, and wrinkles vers
forwed across the great reised sres, Subsequent 1o this deformstion period
ceme the glacial epoch, as indlcated by & number of chennsls of prehistoric
l_&_umummwh-.

'18. At coe time the Sulattls and lower Seuk resched tidesster through
the Forth Fork of the Stillagussish River. Sisilarly, the upper six zilos of
South Fork of Seuk River was cooe the head of the South Pork of the Stillaguacish,
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Again, no mention of Glacier Peak being an active volcano which contributed greatly to the formation of the Sauk, Suiattle, Whitechuck, Stilliguamish and Skagit River Valley.

Larry
Sticky Note
No mention of the Skagit also flowing down into the Stilliguamish.
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The present divide between the Sauk and the Morth Fork of the Stillagussish
at Darringtom 1s apparently a glacial sorasine.

17. $Soils. - The "Recommaissance Soil Survey of the eastern part of
Puget Sound Basia, Fashington®, propared by the Buresu of Soils, Unitsd States
Departaoent of Agriculturs, in 1809, lists three principal types of valley soils
in the Mthdn. In a conparstively narrow strip along the river and its
tributarios lies & fine sancty loaa soil, gemarelly with good matural dreinage.
This soil, derived from the finer sand and silt deposited alomg thelr banks by
the swifter currents of the rivers and their larger tributaries during times of

overflow, is well adapted to the growing of nesrly all truck, forsge and orchard
cropé.

18. The extenuive delta ares of the Ekagit Bsain consists of silty clay
or silt loam soils, lsid down by overflow of the river. The matursl drsimege
of the loam type is, in gemersl, good, slitiough thet of the olay type is very
poer and artificial draimege is necessary to permit cultivatiom, Eash of these
types s extremsly productives mﬁ.u;.ghuu.vm.mﬂu
fruits are extepsively growm.

19, 7The wpland areas, lying betsesn the walley and the surrounding hills
comsist of a grevelly send losm, derived from the weathering of glasial drift.
m..u;,u-cm—-mﬂmmm,ummmum-’
farming, but may be ssde to produse profiteble yields by intemsive eultivatioh®
Little of the soil of this type in the Skagit Basin is under cultivation.

20. Citles and comulation. - The population within the Jkagit Besin is
about 22,800 (1330 census), 17,300 residiasg west of Sedre Woolley, ia aa arce
of 170 square milss. Esst of Sedro Woollay, ares 2,970 square miles, the pop=
mﬁ-ums.m,n—unmummm; The six incor-
poreted cities or towss in the basia - all of them below the mouth of the Ssuk -
have pepulations as folloes:
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Burlingtoa 1,407

Conerete 758
Haailton 252
Lymaa “l
liount Vernon (C

soat Ckagit County, 5,800
Sedro Woollaey 2,719

21, La Comner, slth a populaticn of 549, is located within the broadly
defined delta ares, although strictly spessking it is just cutside of the drain-
age basin proper. Everett, with a population of 30,587, and Sesttle, with &
population of 268,583, 38 and 66 2ilss, respectively, to the scuthward of “ount
Vernon and Ballingham, with a population of 30,828, 28 milos to the northward,
are the principal nearby cities.

22, Fallmayss - The coest line of the Crest Northerm Reilwny tetaeen
Evereit, Washingtonm and Vanocouver, B.C., crosses the westarn end of tho Skagit
Valley in a morth-and-south direstiocs, pessing through Jount Vernon and Durlingten;
and » brunch line runs weetsard froe Burlington 0 Amacortes, and ssstward to
Rockport, peralleling the river. From Rockpert, s rsilroad, owned and operztad
by the city of Seatiles, contimms on up tha river to Disblo Dam, s distince of
30 ailes,

23, The Ferthers Pacific Rallway between Seattle, Rashington, amd Vencouver,
Bs Cop also crosses the western end of the vallay, pessing through Sedro Toclley)
a branch line from the Stillaguanish Valley extends into Darrirgton.

M. [igmmyns - The Pacific Highway crosses the westerm end of the Skagit
Valley in a geastel mortb-end-south direstiom, parelleling the Creat Eortherm
Reilwey, pessing through Noumt Vernon and Burlingtom. Othar psved highways
aggregating about 7O miles in length and rmmerous gravel and improved dirt roeds,
lie withia the besin and lsad to ocutsids points.

25. Matlonal and decertmectal TRASCYALiGDS, - About 2,100 square ailes of
the Sagit River Basip i included within the Hount Baker Neticmal Forest. There
are no other reservations lmvolved, However, luded within the forest iree

are tso recreatiom srves, two gass preserves end » priaitive ares.

=T=
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6. Desources snd lotal Andusirigs, - Farsing, with {ts allied pursuits
of dairying, poultry raising and seed production, is the principal industry
of the Skagit Basin, followed in importance by lumbering end eemont mamufsc
Since 1932 oysters bave beeo grown on the tice lands of Padillas Hay. The delta

of the river conteins sume 2 the richest and most pruductive faraing land in
the state. The uplands ure oore veluable for forestation than for agriculturs.

£7. Torest yeecurces, - based on dsta Nomnished by the Northwest Forest
Experiment Station, United States Forest Service, it i sotimsted that there is
in the Skegit Masia 19,180,848 thousand toard feet of timber, of shich 12,896,000
thousand board feeot is withia Rount Maker Neticmel Forest; the remsinder being
held in state, county, mmicipal, or private ownership. The epproximete com=
position of this stand by species is shown in the following tabulationms

Species Total Stand

Douglas fir 4,159,481

Speuce 80,428

Hemlook 8,047,088

Cedar 2,088,154

Bilver fir 4,518,248

Other oonifesrs T 488,504

i sy ]
' Total 15,180,043

25, Ia 1981 the daily cepscity of logging companiss cpersting within the
Skagit Basin, smoumted to 2,500 thousand bosrd feet.: The somml out of logs
1s believed te De detwssn 250,000 amd 300,000 thoussnd board feet. '

29, Vith the szeeption of lumber cut at Rockpert, Lyman, Nount Vernon
and Sedro Noolley by mills having a oombined daily cspeeity of about 150 thousand
bosrd feet, prestically all lusber is cut at tidewater. It is probsble thst only
e small part of the remsiming timber will be takem cut by river.

80. Agriculture, - ¥r, V. J. Valeatine, County igricultural agent for
Skagit County, bas estimated that the anmual valus of farm produse grown in the
Skagit Aiver Besin 1s about 99,420,000, itealsed as followss

o
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m‘.a.ou-.nool.--u..o.c-.oc-ot-.o...uci.‘ ”,m

Vegetobles snd vegetable seedScccsccssscess 2,185,000
Hay and fOrsg@ecesccsssssansescrssescascess 1,088,000
Frults cod mut@ecscccsessscsssssscsannnsaas 577,000
Dairy produdtBecescccsccssssssarsasssacasss 3,500,000
Poultry and poultry product@escscesssscssns 1,250,000
Heat produdtlceciescsrionsacensrnnrsassense 100,000

Totalessssssssessscs o+ 00 §9,429,000

Bl. x;umwmzu,mtmumdmwmtumum.
seed, 50 percemt of the gardem~beet seed, and 30 percent of the twnip «nd
rutabage seed ussd in the United States. Two cenmeries within the bagin and
three others .at msarby poists, furnish s market for the fruit and vegetabls
produce of the vellsy. JMuch of the silk prodused is shipped as fresh milk to
the Puget Sousd consuoing ceatars, the remsinder being condensed and canned
locally.

52, lizerel resources. - The only minaral rescurces that bave been de-
veloped are at Concrete, shers meterials are quarried for the manufscture of
Portland cesest, and at variows other points shere sand and grevel is excavated,
mwmnmmammwco.mw.

83, The eyster industey, - For & mmber of years Jepamese (Psaific)
aysters bave besa reised suscesafully oa Fashington tide lands, motably ina
¥illape Harbor im southwestern Washington, and in Semish Bey. In 1982 the first
planting of cysters mes made in Pedills Bey. Two companies sre now opersting
in Padilla Hays One with & helding of 5,200 acres and the other with 8,000
sores of potemtial cyster lands. An attempt is being made by one of these
ccmpanies to uss mative=grown seed from the now full-grown isported atock.

84. The cyster "seed”, as inported from Jepan, is attached to cast-aff
oyster shells and sown oa the bDeds, Marketing of the mature aysters is cow-
semoed, in Padilla May im fros three to four years after plaasting, clthougs ia
Willspa Harbor oystars reach comparable size in about eightesm momths. Flant-
ings of inported seed by ons of the Padills Bay compandes have been as follows,

S
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(Company data for 1932, 195J, 1954 and 1938; 1935 data fruc other swurces):

Year Inported Value .
S £6203 2lanlésl —

13352 14,500 ¢ 80,000

1938 18,820 98,500

19%¢ 47,718 262,500

1985 8,500 ' 12,750

1938 0 0

35, :y-mm“smhtmonmwmsuua:mmunrm
§1.25 per acre. Some of the oystar companies cen and operate thelr cun lande,
othars have bought large arees and then sold small tracts therefrom to individusls,
the cpersting aspsgement being retained in the parent company, lany tracts have
changed hands for frea $100 to $200 ;er sere, and it 1s reported, for as much
as §1,000 per agre, One compary cwning 2850 seres (not on Pedilla Bey) valusd
its land, in 1982, at $85,000, or $140 per acre. The gross return in that yoar
was §92 per acre. The averege yield is reported to be from 30 to 40 gallons
(average velue $1.25 per gallon) per case of seed. The industry is mot as yet
stabilised and prices in excess of $200 per scre obvicusly are speculative and
have nothing to do with arny fundasental value nor with any established profits,

8. It bss besm reported thet the Padilla Bey lands were selected for
mmewm-cmhutmﬂpmuuun—mu.
stresms discharge into the bay, It is pointed out in peregrephs 60 ard 117,
howsver, that duriag [locd pericds Skagit River overflows ita bank downstroas
from Sedro Woolley and {mumdates & large portiom of the delta, the flcod mters
returning to Puget Sound through seny sloughs and smell chammels discharging
iato Simgit, FPadilla and Semish Bays. These flood waters, of oourse, cerry
ot culy the normal silt and pollutiom of Simagit River tut sdditionsl pollution
sequired from the fars yards of the imundeted sres.

57, Davalsosd 2oues, - Smgit River druins an ares recelving a consider-
sbls part of its precipitation in the fora of snow, end is fed by the glacial
fields of tha higher ncunmtain pesks. This snow storsge tends to regulata the
stress flow by preserving for a time a portion of thc heavy winter preeipltation
until relessed by wars susmer tempersturse, thus insuring 2 vell msintained f{low

=10k
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during the smmmer seeson. Climstic conditions sre such that ice pever causes
sericus intarruption in the operation of hydro electric plants in the weatern
Cascade slope.

58, Six hydro electric plants have been comstructed in the besin; one
on Eaksr River, two on & small triltutary of that streem, cne om Newhalea Creek,
and two on the upper Skagit Fiver. The Haker River plant, balf s mile upsircaa
from the mouth, is cwned snd opsrated by the Puget Sound Power and Light Cocpany.
Two umits of 10,000 iilowatts esch are operated umder & head varying froa I55
fest to 180 fest. An ultimate installation of four 10,000 icllowstt units ias
contemplated. =

39, The Buperior Portland Ceneat Company opesrates two plants on & creek
tributary to Baker River to furnish powsr for its cement mill at Coneretas.
The upper plant consists of ome 550 kilovolt-ampere unit operating under a
head of 74 fest, snd the lower plant of three 650 ilovolt-espere units operst-
ing under s hesd of 420 feet.

40. The city of Jeattls hes started & series of dovelopoents on the
upper Skagit River. The first development, cn Besbalem Creek, wes comstructed
to furnish power for the bullding of the Cowge plant snd now is commested with
the Gorge plant. It comsists of ome 2,000 kilowntt umit under & head of 500
fest. The Gerge plamt, at preseut, comsists of three gemerators rated at
18,000 kllowstts sesh umder & 2T0-foot head. The ultizsts developoent calls
for six such units, reted at 40,000 kilowatts unler s head of 575 feet.

dl. The Dablo development of the city cf Seattle consists of s constant
angle arch dam 300 feot high axd & power tummel 2,000 feet long and 19.5 feet
ia isternal dismeter lseding tc the power house. The pressnt powsr installation
is one 60,000 kilowatt gerssetor under & head of 307 feet. Another umit of
the ssme sise will be ready for opevation durisg the summer of 1967, Two xore
80,000 kilowats umits will be imetalled whem power desands wervent and whem
upstress storege will heve been developed at the so-eslled Buby site. (See
paregraph 85.)
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4. hrintion - Sagit River is pavigable to dardblemount, 78 niles
sbove the mouth. Hone of the tributarise are mavigable. Preseat ravigstion
upstrean from Mount Vernon is lisited to tho towing of logs by ssell toats,
but regulsr freight service {s maintained bdetseen Uount Vernca and Scattle, via
the Horth Fork. Logs dumpod in or adjssemt to South Fork are towed %o sclt mater
via that btwanch, The exiating project, adopted by the River and Harbor ict of
June 26, 1910, provides for a low-sater chammel in the Couth Fork between Siagit
Bay and deep water in the river bty the comstruction of a treining dike at the
mouth of the river, regulating dikee and s metiress sill at ths head of the
North Fork, and sills to close-subsidiary chemnels in the delte.

4. The msttress sill ot the heed of North Fork, the dikes closing off
subsidiary sloughs, snd the treining dike at the mouth of South Fork, mere cos-
plated in 1911. The expectad results were not, however, secured, and the con=
trelling depth over the bar at the south of OSouth Fork doss not exceed ons and
one=half feet at mean lower low wmter, Furiber work is beld in abayance swaiting
the requirsd losal coopesrstiom for work om a bar oa the South Fork just belew
the hesd of the forks. '

4. The larger part of the flow of Siagit River ws formerly carried by
the Scuth Fork, but it now dissherges thromgh the North Fork, #0 that freight
boats plying om the Smgit River have cessed to use the South Fork becsuse of
shallows therein snd uwse the North Pork., The mattress sill scross the Eorth
Fork wee intsnded to throw more water down the Jouth Fork, but apperontly did
not do so, or at least was mot effestive in improving depths in ii; comsequontly,
the sill was partially resoved to facilitate mvigsticm in the North Fork.

&m-m“mmdmwtkﬂmm
renges from 36° 1n sidwinter to &0° in sumser. The sversge is froa 35° to 43°
1a sidwinter aod frem 50° to 74° ia nidsummer, From Table 2 1t will be noted
that the renge of tempevature im the Smgit Besin is from -1° to 99° in the
lower portion, and frem -11° to 109° in the foothills, with a mean azmual
tesperatare of about 48° to 80°,
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Table 2. - dstecrological cata for statioms in or
near Skaglt River Basin. (Conpiled from

Decenber 31, 1938.)

reports of United States Westher Burseu to .

: :_!.uporltnrn . Freciplitation
S = i
¥ Reve-* o daxi- Uean' U l.ugqln. Vean i Aversge
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47. Prasizitstions - The amount of precipitation is umeguelly <distributed
© seasomslly, muu.m-mwmumwwmn and

MhMulﬂ.uMMwunhnlhy. On the average
sbout 80 peresmt of the armuml Jrecipitation cecurs during the wet zsacon, t.

grester part usually falling duriag the night.
. 48, The mean somusl presipitation in the mountainous portica of the Skagit
Begin exoceesds 100 inches, decrsssing to about 50 inches or even less im the low-

lands, Novesber, Decesber snd Jazuary sre the mcnths with grestast preciplta-
ticn; Jume, July and August are the drisst. Om the sumits end higher slopss,
the grester part of the winter precizitation is in the form of soow, which, at
alowstions betsesn 5,000 and 10,000 fest, probably exceeds 500 inches anmully,
(See Table 2.)

desreasing to less tham 12 inches nsar the ecast.
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. 6. Sariag plations and stoesacfloy racords. - The United States
Ceologicel Survey has gathersd strean-flow data at 24 gaging stations on the
Skagit River and tributaries for verying lengths of time from 1908 to the
present, House Document Ho, 167, Seventy-third Congress, second seeaion,
preseats a summary of all of these cata to September 20, 193L. Table 3,
folloeing, sumoerizes the evailsble discharge deta to date for such of the
gsging stations as sre particularly pertineat to flood control protleas.
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. . Teble 3 - Sumary of Stroan-flow data, Skacdt Tributaries _ ‘

o
——— ™
un
e ..ib.. .mh.ﬁ.cu. =]
Station g = . ’ v EEEH - Y g =]
/ “ g .._onn.”_sq.”wa.".uﬂ."ﬂ&.”_sa ! Apre .Ea..&i.ﬁq ___.r.a t.! Your N
= ' 3 1 Tt 3 2 L L : : : . 1 1
BN ,1.._? 1S .El_..u'-.l. ! ' ' ' t - . : ) [ . .
] 1 H H ] 1 ]
Skntt Rivérbelow + 970 + 28 & 1,701 2,151 5001 1,790 1,700, 1,60 3,570) 7,600! G,00! 4,710 2,150:1,440: 3,300
Fuby Cresk . ' . : 3 s ' . ' ¢ ' " ! ' '
] : ' : ' : ' 1 '
SkagAt acm_. near .M-.HG (I i § . 11,200 13,600¢ 14,3008 13,300¢ H-.oﬂd- B.-ubo- u.u-g- ust»s" um-ﬂ.d“ 17,7008 9,38017,540114y700
Joncrete™ . ! ' ] t t ] t t 1 N : i s t 1
] ' ' : 2 .
Skagit River ncer 12,970 1 16 3 10,700t 10,4 16,3009 13,5008 12,003 10y J00e 13,9008 23,9008 31,6008 23,200112,20019,1u00116, 200
Sedro Woolley ' ' 1 : ' ) 1 : : ' [ Y ' ' t
) 1 ] t : ' ] ' L] ' ] ' ] ] 3 :
Cascade Piver at : MO ¢ 7 2 9: 957 .Nwh. 7%62: 725 679: 1,0001 11,4901 1,900s¢ 1,550: 682, G40, 1,000
Barblaemount : 1 ' ' L] t ' (] L] ’ . . - t
t 1 3 : 1 ' : '
Sauk River noar Smuk: 7, 1t 9 1 u-.wm.: ._.-ha. \.-u.s. £,2901 3,000t 3,401 4,000t 0,150t q-ﬂa. u-§ u.owwu n-nﬂo ...»g
$ t g ' t : 1 1
Dakor River bolow ¢ 104 1 1B 1 u.um.ca. p-qwu. _.-Bb. 1,501 1,4001 1,130t 1,71C: 2,051 u-MU. Mtcﬂ.__ 1,000, ....-bco 1,990
Andoreon Cre H t ] H 1 ' ] j ] ] 1 '
H t 1 : : t ] ] L} L] |
' ' ' 1 1 ! ' ' ' ' ' ' B
' ' t ' : 3 ' 1 1 [ ' ' 1 '
1 3 ! ' : : ' : ] ' ] ' ' '
t : ] t ' ' ' L] (] ] ] ' ' '
L] ] ] ] % [] L] ] [ L] L] ] 1
un. 11 yeers o

f record and 17 yoers of rolishle estimato
Cozrected for effoct of storage regulstion in Shamon & Disblo Reservoirs




50, Flogdss - Tkagit River, in common with other rivers siaiiarly located
on the zsstarn slope of the Cescude fiange, ‘s llctle to cevero flools which at
tines cause great dansge. Tho whole of the Pocific Horthmest is subject to &
peculiar warm, aoist wind blowing off the ocesn, ususlly from the southrzest,
known ee & "Chinook®, The ®"Chincok" irduces excessive precipitstlon over the
entire aree vithir ita peth, melts with great rapidity the accumulated anow
lying on the generally rough and precipitous srees, sugmenting the locsl cozne
stream run-off and producing short but high crest flcods.

" 51, A flood is liable to cecur at alscst any season of the year. For exe
asple, in the year 1858 there mas & flood iz Jepuary, one in June, and coe in
Hovember. A Chinook will unnu; cause & rise in the lower river about I6 haurs
after it Yegins to blow, the soount of the rise depacding upon the velocity,
tenperature and durstion of the wind, the intensity snd sacunt of precipitation,
and the smount and charecter of snow i{n the mountains. The highest floods
usually cocur in November and December when ths winds carry s large scount of
aolsture, ceusing @ hesvy ;recipitation, snd vhem the snow in the sountains ls
loose and porous.

52, The firet whits people settlad in the valley sbout 1868. Tigh-water
parks since tham have been recardsd from tise to time, with imereasing accurscy.
Peior to thet time the record of flaods depsnds upon tostisomy and trad!ilon of
the Indiass, upem eertain direct and lndirect evidence of high-mater zarks umi
upon lood records elseshere. Ceging stations have been establishec only since
1908 enxd the records therefrom are not, in gensrel, contimious for any particular
station.

88, Im 1928, ¥r, J. E, Stewart, of the Unitsed States Ceslogical Survey,
colleoted data for, and partially completsd, & regort on Skagit Fiver, jolntly
for his department and for Simgit County. ir. Stesart's report contained flood
data snd inforsation on the climats and geology of the valley. 0e aade & care-
L study and analysis of all dsta sxd evideoce svailsble and resched the con-
clusion that "a flood about 1815 was nearly & maxisus, but there had been ,rior
to that tise seversl floocds spproximately as large.” The 1815 flood had, he

=17
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believes, sbout twice the discharge of the floods of 1909, 1917 and 1921, and
hllufwdm-nfanood1nmﬂabutounndoa.-hn1fth=s:z‘~,’
great as those recent floods. 7The folm:* data, with the oxoepticn of

for the 1082 ld. 1985 floods, are taken froo Hr. Stawert's report.

[PEVETEETEL B0 §
About 1815: eximm flood,
1856: MNext highest and higher than azy since settlement of the vallsy.

Dececber 14, 1879; 1280; 188f; Hovecber ¥, 1883; Jotober 30, 1857;
day 27, 1894 Jo specific record.

Hovember 18, 18961 Higheet, up to them, since settlement of the
velley and probably sinoce 1858,

Novesber 19, 1897: Everyvhere higher than that of 1896, Espeelally
high from Cascade Tiver tsc telow Birdsview. In genersl in thie section of
the river the 1597 peak has not boen exoeeded since the settlement of the
vallay. This flood rose »lth roauorkable suddemness dus to a very wam
mmmnm-mmmmum. The

Deoammber 80, 1817: Hemarkable for

Decsmber 13, 1521: HNearly as great ss 1909.

Jammry 25, 19351 Scomeshat lower than flood of Fetwuary 19%Z.

B4. Flood discharges as determined by ¥r. Stewart, together with date on
the floods of Februsry 1952 and Japuary 1985, are shown isn Table 4.
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Table 4. - FMood diachargos of Skagit Riwer.

~s BEagit Mver at 1 Skagit tiver at T 1SEegit Aver at
s Reflector Bar s The Delles (Drein= iSedro Woollay (Crain-

Date ¢ (Dralnage area ; aye area %,700 sq. 0ge orea 2,370 o, mi,)
3 l’m | -1 m“.) H :u"t) 1
' Far f ' Por
IS :ﬂ“l -
'l Sec.ft. Sea.ft.  Seo.ft. Soe.ft. Se8.ft. Cec.ft.
] E 3 1 i ]
1815 ¢ 416,000 4 108 1 500,000 o 188 ¥00,000 1 135
1858 s 95,000 ; 86 ; 350,000 1 1%0 100,000 1 101
Kov, 18, 1886 | — g - P — 3 - 085,000 « 82
Bov. 19, 1897 , 48,000 ; 46 : 275,000 1102 190,000 1 84
Nov. I.l. 1908 g - § - § — 1 - 480,000 : 61
Sov, 50, 1909 ; 70,000 ; 84 1560,000 1 98 220,000 : 74
Des. 30, 1817 , 45,000 , 39 ;220,000 ; 81 435,000 & 66
Dec. 12, 1821 , 88,000% ; 57 140,000 1 88 #10,000 ¢ 71
Feb. 27, 1952 , 48,0008 ; 3% 1147,0008 , 54 3 e I
; 47,0008 ; @ ; l8g, 1 87 | o= 1 =
Jan. n. 19886 ] w'w 1 28 11“.@‘ 1 49 § — I -
2 L. 1 | ) ] 1
lgnited States Ceclogicsl Survey Fater Supply Paper Mo, 552 reports thls
28 s‘.m
?I-mmhmo-p power plant (drainage ares 1,180 square

'Int.h-td discharge correoted for storege in Diablo reservoir.

$yoasured.

SEstinated netural, corrected for effect of upatresn storege.

S5. The discharge of the 1521 flcod at Uoumt Vernen (dreinege area 2,087
square miles) mas approximately deterained by Mr. Stewart as 190,000 socond-
fﬁ&ﬂ.l&.@”ﬂﬁmmﬂﬁhtﬁﬂﬂmm:
bresk in the dikes just above the Grest Northerm Railmay bridge. It will be
noted that for this flood the crest discharge is given as 240,000 second-fent
at The Dalles; 210,000 secomi=-feet at smw, snd 130,000 second-feet at
Hount Vernon, This decrease in peak discharge as the floods sdwance downstresa
is due to starege in the river chammel and overflow aress.

56, Betwsem 1971 and 1982 conditions of the Smgit River were saterislly
sodified by the comstrustion of two power reservoirs:- Owe in Beker River
(Shasnon Lake) with a useble capacity of sbous 152,000 sere-fest, and one on
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the upper Skagit River (Dieblo reservoir) with a total espacity of 30,000
scre=foet, Although the reserwire were comstrusted sclely for power deve

=ment, their normal operation was such that the beginning of the winter flood
season found both reservoirs mell drewn down and with a considerable azount of
storage capagity availabls. Thus, slthough it ococwrred lats in the cintar
season, the crest discharge of the February L33 flood at The Dslles was
asasured ss 147,000 second-feet, with & run-off, curing the throe cays of highest
discharge, of 802,000 scre-feet, It hzs been sstizmated that, if Shannon and Clable
reservoire had pot been in operttion, the creet discharge at The Callee would
have been about 182,000 secomi-feet, with & corresponding three-day run—off of
708,000 scre=fest.,

57, In geoersl, floods in the Suagit Basin sre of short duretion. Uccasion-
ally two or sore crests cccur a f'ew days spart. Tables 5 to 11, which show daily
discharges through flood periods st the more ilsportent steticms within the bosinm,
1llustrete these poimte. . ‘
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Table 11 = Deily Flood Discharges of Caker River below Andersen Croex

(CTeinage /ree = 134 square !‘1les)
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58. Table 12 ocondenses flood-flow data of the Skagit 3iver system. In
sach case the discharge of the tributariss is given for the day preceding the

saximum discharge at Sedro Woollay or at The Delles. It will be seon thet the
tributaries of the Sikagit Hiver shov zariedly differsut rates of dlscherge,
Thus Skagit River below Ruky Creek, mhich drains 33 perceat of the area
tributary to the river at Sedro “wolley, contributes less than 18 percent ol
the flood discharge at Sedro “oaliey; mhereas Caseade River pecr Larble=cunt,
draining only 5 perceani of the area, coatributed La 1303, 18 percent of the
diseherge. It is most wusual for the upper roaches of a stroes to show &
Mm;\wum-u‘l than does the ctress as a shols. The probsble
explanation of this lesser dlscharge of the upper Skagit Easin ip that the orea
is shislded frem the humid southwesterly winds by the high range of wountains
of which Mount Baker, ount Shukssn and Glacier Peuk (Whateom County) are a
part.
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59. Prodable futurs {igods, - Netursl evidence st Reflector Mar indica
that the floed of 1815 was nearly s maximm, but that thers had bees, prior
that tize, several floods &pproximatsly 8s large. The discharge of that flood
at The Dallos (500,000 second-feet) is equivalent to s discharge of 1BS socond=—

- feet par square nile {rom the entire iritutary ares., No flood of sctual record
in the Puget Sound region has spproeched such & rete of cischarge far so lurge
a dreinsge srea; and it L3 probectls that such floouds will occur only wt exe-
tremely long intervals., Table 4 shows that 1ludds in axcess of 180,000 seconu-
feot, at Sedro Woolloy, have vecurred six tizes since L8096, or on un avercye of
onte in soven years, Cuch floods oay be expected to cecur im the future «lth
about Uhw seme frequency, with zaterially larger (loods, such me that of 1856,
ocoourring st much longer lotarvels.

et i ST v e

60. Eloodad arss.- The ares subjest to lmundation by sajor floods of the
Skagit liver comprises about 75,000 acres, cost of whioh 4» imgroved and cul-
tiveted lamd, Of this emcunt, 70,000 scres iies west of Sedro Woollay, including
prectieally all of the ares lying west of the Urest Northeram Railway between
%illtomn and Blancherd, sbout 35,000 scres of mhich are, at ordinary river
stages, wridbutary to Semish River, Joe Leary Slough and other sloughs of Pec
Bay., Abouts 45,000 sores of the flooded ares have been inclosed by dlies (see

peregreph 75), which offer scue protection sgainet imundation, so that the entire
75,000 acres would probably mot be flocied during sny ordinery flood. Included
ummmaumdmmumuim.ms-uusmuq,
Burlington and Mount Vernon, as well as about 35 ailes of reilroed grede ond
80. or more miles of state amd coumty roads.

al. m-umaﬁ-h.mmm-mrmmthmarm-
United States, it is estimsted that thers sare, in the overflow arsa, about 1,300
faras, esbracing aa ares of 53,000 acres exd valusd, with bulldings and equipment,
at $18,000,000, DBuildings and fars machinery represent §$5,000,000 of the valus,
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thus leaving $§11,000,00C 3 the value of 32,000 acres, or aa averago of $208
. par acre. About 22,000 acres of the farm lend is unclecrsd OF in pssture, and
19 subject to little datuge Ty imndation. Assuaing an sverage value for this
nop~crep land of $100 per sore, there would resain a veluation for crop land of
$8,800,000, or 9284 per acre, and & total valustion of $13,800,000 for crop lamd,
buildinge and equipmont, ell of which ore lisbis Lo wore or less damage at times
of flood. The values given aro &s lstermined in 1330 and ere zsteriully higher
than present-day prices. It is reported that the best velley lanc as of Joinuary
1938, was boing quotled and was valusd by the Federal Land board at 150 per sore,
and that partially cleered bottoa lund in the upper vulley mas guoted at 225 jer

acTe.

62, Jo data are available as i the valuation or costs of town aroparty,
rood and roilrosd gredez, etc., or othar non-fara arees subjest to {lood datage.
65. Flood damsses. - Although the damage cwused by floeds in the Skagit
Bagin has beem lerge, it is difficult to ovaluste bocause of the lsex of dats,
Lask of proper flood comtrol will have a retarding effect on a higher develop~
ment in the besis in future yecrs, or Lf it be more highly developed without

the flood coatruol protecticn, an incresse in the somuml flood damege lossos
will result. The estimstes of cazmages given in the succesding persgrsjhz were
. prepered by vearious locel ageccies, no cheak belng made by this office.

64, The spring flood of 1894, shich destroyed crops valued at £1,500,200,
prompted tho settlers Lo extend their system of dikes. The flood of 1687 woshed
out the roadbed of the Great Northarn Rallway betasen burlingtos and Sedro
Woolley, flooded part of doust Vermon, and ceused a heavy loss of livestock and
property above Concrete. The {lood of 1906 caused a loss of §250,000, The dis=
charge at Sedro Woalley during the 1837 flood was slightly greatsr than for the
flood of 1906, so the damsges resulting from the 1807 flood were probebly om the
ordsr of $500,000. The flood of 1909 caused dsmsges comservatively estimated at
$1,300,000, It ruined mamy farus, destroyed seversl humired heed of livestockt
and washed out magy =iles of dikes end droinsge ditchss., The Grest Northern
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Railwsy ssbankmewt between Burlington and Yount Vernon was washed awey and
serious damage dome to the state highwsy. That pert of Jount Vernon sest of i
the river mas entirely floeded. .

85, The flood of 1917 caused & loss estiasted at $500,000. It dectruyed
tho roodbeds of the Great Northern Railwsy and of the Pacific Narthwest Traction
Compary (trecks now removed) betwoen Mount Vermon and Burllagtos, seriously
intarrupting the comzunication of the reglom for tmo weeks. Extensive dacage wea
also dome to the dikes.

68, Tho 191 flood caused a tangible loss of over $800,000, the grestest
daroge being inflicted upon the land and erops, rosds and bridges, citcher rnd
dikeg and the logging industry.

67. The tangible damsges dus %o the February 1932 flood of the Sksgit &iver
are estimated to have been ebout 600,000, This azount does not inclulo such
intangible dsssges s the loss of tsde om account of the dlaruption of Yus-
iness and the crippling of tremsportation and commmication. The ehief dazages
suffered were; ia round numbers: 7o fara lands, laprovements snd erops, ££00,000;
to reilsays, 348,000; to public roads sad bridges, $28,000; and to dikes, £14,000.

68, A nimor flood in December 1933 d4id damage to land snd improvecenta
in the upper valley to the extemt of about §50,000, At the ssme time ebmormally
high tides breached sea dikes snd {looded parts of the delta ares with selt
mter. It is catisatsd that the dacage froa m-m(maxumtcon-.
sidered flocd damsge) wes apmoximstely $200,000. (See paragragh 74 for cost
of repairs snd betisrwents made by the Civil Torks iLdministrstion and the Rosh-

ington Dosrgency Relief Adainistrutiocn).
&, hu_hmuuﬂahhutoﬂ-wmuurmmrwnr

Jaumry 1935, tut by compsriscn of flood heights with the 1982 and 1933 floods,
it is belioved thet the damege from the 1935 flood was about $100,000, chisfly
in erceicm of land,

70. JENEXY, - A summary of the reported flood losses is given in
Tahle 15, This recni is incowpleta and based on very mesger data for the
earlier floods, but serves as & guile in deriving an estizate of anmual flood
losses.
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Table 15 - Susmasry of mown fluod losses,

Jogs ' E:ﬂw ' E:mmm___mn-
1884 . 81,500,000 n Yo 3‘.23:3""‘
1896 (Jaz.) ; Sorecord ! (1)
1898 (June) : No rucord : (1)
1898 (Nov.) | Mo record ! 185,200
1807 A 20,000 | 190,000
1908 : 200,200 | 180,000
1908 i doreom 92,600(2)
1909 : 1,500,090 ¢ 220,000
1514 ; Morecord ! 104,000(2)
1917 : 500,000 ! 192,300
1921 : 500,000 | 219,000
1982 (Pob.) | 0,000 ! 147,000(8)
1922 (Bov.) ! Mo recora ! 118,000(8)
19358 ' 0,000 ! 102,000(8)
1936 | ——d.x0 ! Moot

Total, 45,500,000

]

1306 Jab yoare) ! .00 :

(1) Prodebly over 100,000 seconi-feet.
.‘2) 24-hour discharge.
(3) it The Dellss

71. The imcomplate sstimate of $180,000 gives no constderation to losces
resulting from lesser, unlisted, floods thet ccscurred during the period, to the
unrecorded demages for socme of the floods listed im Table 15, to the probsbla
incresse in dssages thet would cocur now ar in the future for floods of the sase
magnitude, nor to tho dasages thet would result from a flood like that of 1854,
Fith these facts in nind and oonsidering, further, thet no allowance has been
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mede for intangible damages, it is assunmed thet tho aversge comuel flood losscs
soount to $220,000, This ostimate contsins an sllowance for the losses thst

bo saused ty {loods enual to or less than that of 1858,

IS W a0 VI v

72. ZExiating flood-sontrol mocks. - The only existing works for comtrol
of Jkngit River floods consist of dikes and dreinoge ditchos. 7Two reservoirs,
constructed amd opercted in the interest of jower developsent, furmish incidental
storage for dotention of flood waters. (See paregreph 80).

T8, 2ikea and dikdoe diascigis. - Downstresa froo Sedro Woolley are 18
diking districts, organised end opersting under the laws of the State of Tash-
ingteon, which omkrece a total area of approximstely 45,000 acres. They have
expended oo the comstructios and maintensnce of dikes, to 1935, s total of about
£1,900,000, or §42 per acre. In additicam to the ares inclossd by district dikes
there are about 1,000 scree diked ty individusl lamd-holders, tut the costo of
theso dikes are not availabls. uch of the dikod lamd south of Cealsh Piver
lies cutside of the Skegit River Basia jweper, but overflow wmters of the Sksgit
occasicmelly cover the aresa. Over 30 parcest of the existing dikes are desipned
to protect the area from ioumdation by salt wetar. Fo sccurete seporetion of
muﬁ--&tmmwmmnmmmummuu.
dikes are of heawler sectiom anxi nore costly comstructioa tham the ses dlkes,
80 that the total cost of river dikss, both district and priwate, has protably
been. betwesn cae and one-cuartier and ome and three-quarter aillion dollars.

74 Tollowisg the stmormally high tides of December, 1983, sbout 80 ciles
sw.m@mh—m,mwmwuucmx
Tiorks Adoinistretion and Weshingtos Fwergency Ralisf Administyotion fumds at &
coet of §181,208.14, the construstion work being under supervision of this
office.

75. Tabls 14 susserises data pertaiming to the 18 dikiag districts of the
Smagit Sdver delts.
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Table 14 = Diking Distriots, Skegit County

lecent Annuel /issessments for Uiking Total Levies to

Eotirnted Value

1 ieres

Districs ' Dete 1

nalusive
Total

19m:1929

of Land
Tota 13 1 ber 1
1 _/cre

in

3 Urgan-: Cistriet :

ized 1

4

wel oa we

(19%)
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[otal or

Rither wholly or partially outside of Skmgit River drainage area, but ares affeeted by overflow from the Ckagit River.

Recrynnized in 1429,

Averaze

Dnsed on 1974 assessment. County assessor says aotual walue ls ejusl to sssessed walue X 4.51%5.

Loeal appralssr of Federal lLand [nnk estirates average walue as !-l.ﬁ per moTe.
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76. The faot that Skmgit fiver floods still inflict largo daseges in
the delta arce inmaicstes that thoee dikos do mot furnish sdequste {lood
protection. Built withcuta comprohonsive and coordinated plan, manmy of the
dikes are poorly deaignod and izgroperly locatsd. In an effort to encloce

o8 ouch land a8 possible the dlkes have been placed close to tho river ternk
vith 1ittle or 0o cocoidorstlon given o aligment, river sections or other
elenento entering ints tho roper design of such & synten., 4s 2 rroult fre-uecnt
breaks, due to overtopping and to underalning of river berka and dikez, bove
ocourred.

77. Drainexe snd dreinpgge districis, - Supplesenting the protection
afforded by the diking districte are dreimge ditches comstructed Ly 12 irein-
age distriocts, aloso opornting under stato law, Ulsta concerning theso Jdistricts
are sumsoarized in Teble 15,
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Table 15 =~ Dreinage Distriots, Skagit County

Estirmted Value 1

[] t  hores Reoent Annual Assessments for Ursineage ]
Distries ' DSte 1 in w_ of Land s T Asre i 19%, Ipolusive

wo..-uu.l:. uﬂuﬂmh Total "ﬂupwahpﬁu"#!“sﬁ_"sﬂlunﬁmuﬁ"?.. :3“ Tobal
No. 34 " 1900 " 9453 ._ 1,096,000 " §120 "8. “-o.ua "oo. ".a.an ".o.u "3. “ 30.53 " f23.17 ” 219,
Fo. 15, 1 1506 1 u.mu».a.uﬂ.so. 10 s 1 531 . ....ﬂ.. .“m.. .99 : wm.ww. H.m
Ho. 11906 1 2, ! m_-m.os_ 01 JJor St 02 1 W02 1 1,00 s . t 46,
Fo. 17 11309 1 a.gw«_ 648,000 1 130 5 1,30 & 1.20 1 t o603 1.201 1,891 1.40 B9l ¢ uM.
No., 1§ 11900 : 1,579 ©t 220,000 1 1401 .44 1 .H s .ﬂ 5. 511 Sl Sl W51 wm. ' .
Fo. 19 _ 1 1322 m.w@ : u.wN.oB ¢ 210 1 2,73 196,82 176,44 3951 1 309 = 1 23 .% 1 249,
—S.mcn.nﬁo- 37 ¢ 4000 1 G031 == 1 e= 1 .ll..ow.nl. « 73 ! T ' uw._
Fo, 21 11922 1 547 1+ 104,000 1+ 190 1 3.4 1 4.7% 1 3 .u.ug.m.u.r&. — 1 9% 1 A
”. 2 wwma 1 1,1 ' 197,000 1 —ﬁ 1 = 1 u-m 1 1,76 1 1.97 1 w 1 98 m.m ' m.m 1 B."Nm

. — - . -— - — - Lt | - -

E.Mw”um" u.%” .So" p?"l“u.ﬂ”n.ao"r»o"n.?".?. 80 1 ﬁ” _m.ﬁ
No. 4 ;1 1 ne ww.os t 2301 = 1299 1 4.T2 1 4.T2 1 315 1 241 1 B.TT e 21, ] ’
Average 1 1 9,58 : 5,805,000 149 [ ' [ ' ' 1 r 2403 1 949,953

1 1 ] H 3 ] i L 1) 1 L] ] 1

1 Reargenized in 19%.

2

Dreinege imyrovemsnt distriet within diking distriet No. PO,
3 Drainago improvement district within diking distriet No, ”N-
4 Drainage inprovemsnt distriot within diking distrieot Ho, lb,.

u!.bﬁ?l-.loial.i.

(=]

L=
un
—
(=]
o
o




78, Including all works dome by tha Civil Works Adainistretion, by thy,
Works Progress Adainistretion, by diking and dreinsge districts and by indd
uals, the total expenditures for the reclamstion and protoction of the lands
has been over $5,000,000. In addition there is provided by tax levy in Skagit
County & fund known as the "River Ioprovemsnt Fumd® to te used for ainor werk
of river protsction and for caollection of hydrographic and other data, This
lavy is lioited Ly state law to one =ill on the dollar per anmm. Daeta are
not at hand as to the total expenditures under this fund, but for the years 1322 to
1034, inclucive, the fund provided 31,678 for river rotection amd £575 for co-
wmummum'mmmnmmm-. The work done
by Mr, Stesart (paregragh 55) was also jaid for from this fund,

9. Foxim Crogress Adainlatration cxeiegls - A Forks Progress Adainistration
project for the revetting of banks at polsts of eroeion botsesn Hazilton end
Burlington, sponsared by Skagit County, is being prosecuted umier the englneer-
ing supervisicn of this office. As set up, this project contemplates the
placing of 21,400 linesr feet of revetmest, totaling 158,500 square yards, at
an estimated cost of $228,000. To dats, there has been completed 12,560 linear
foot (96,450 sguare yards) at an expenditure of $13£,780. Nore repid .rogress
would have besm poseible bad sufficieat relief laber beea available. About
S pevesat of the funds expended om this project bas been furmished by the
sponscring agemey.

80. pDetanticn ressrvoirs. - Shannon and Diablo Deas, referred to in
paragreph 58, were Duilt, and are opereted, for the devplopment of power. The
sormal operetion of these reservoirs, however, hes foumd thes well drawa down
duriag the winter flood scesca, o that during the flood of February 1332 thay
sbeorbed a comsidersble pert of the flood run~off from the upper Skaglt and
Baker Rivers. Lake Shannom will comtisue to be opersted as a storage reservolr,
tut Disdlo Dem will, in the future, serve only to create head sad provide daily
pouage, thersty reducing if sot entirely elimimating the floed control velus
of that reservolr,
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81. [sarings - A joint public hearing was held b7 tho Departments of War
and Agriculture in Mount Vernon, Mashington, on Harch 2, 1937 at which about
70 persons were present. County offiocials stated that the county's fimancial
position was such that it would be impossible at this tise for the county to
furnish the local ccoperstion required for the comstruction of the Avon Ey-jpass
as suthorised under the sxisting project. The comcensus of opinion was that the
By-pass wes not wanted but u-t}huduing in the lower river chammel and bank
revetasnt to prevent erosion of land wes necessary. One speaksr suggested
rovetasnt to prevent erosion and the eomstructiom of a flood comtrol resarvoir
oa Ssuk Biver in lisu of the comstruction of the Avon By-psse. A copy of the
ainutes of the hearing is inoclosed.

o2, Protestive messures copsidered. - Your plans for redusing flood damags
ia the Skagit Basin have been considered: Storege of flood wmiers, diversion
of flood weters, sodification of the existing diking system, and channal
isproveasat.

3. Jicriss. - Baference hes already been made to the two existing
reservoirs on the river systam. Although these tee reservoirs bave im the
past operatad to reduse flood flow, no reliamce can be placed upom their
afficiency at futmre flood periods, imsssuch as both of these are now regulated
solaly to mest the exigencies of power demanmd,

84, Mumercus uxisveloped power sites exist in the Skagit Basin (see Mouse
Document No. 187, T3rd Comgress, 2nd sessienm, p. 76 ot seg.), but of the in-
vestigutad sites cnly four combine appareatly favorable cam sites with suf-
fisient storege oapecity to mke then effestive as floed comtrol resarvoirs.
These four are the Ruby sits cm the upper Skagit River, the Cascade site on the
Caseade Biver, the lower Sauk aite ca the Ssuk River, and the Baker Lake site
on the upper Baker Rives.

85. Buby site: - This site has besn under inmvestigatiom by the city of
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Seattls for & mmmber of years a8 & poesible extension of its mumicipel power
developuent. The dam site is on Soagit River, just below the mouth of Ruby
Cresk and apgroximately at the upstream limit of the beckwetier froa Disblo

The river st the site flows in ¢ scuthwesterly direction through & rocky gorge,
both benks of which are composed of granite bedrock. Test barings mede by the
city of Ssattle indicate gocd foumiation rock at depths verying from 25 to 38
foet balow the stream bed. The physical comdition at the site would persit a
dam sbout 810 feet high creating a reservolr of 8,000,000 scre-feet total
capacity. Such a capsoity would be vastly im exeess of the smount that would
be nseded for complste control of evem & maximm flood at that aita,

86. Tables 12 shows thmt the run—off at the dea site for the three highest
floed days of 1808, 1917, 1971 and 1932 wes 133,000 scre-feet, 118,000 scre-fest,
152,000 sare~fest, and 151,000 scre-feet, respsctively. It would appear, thare-
fore, that a storege capacity of 150,000 asre-fest would be ample to detain the
three-day run-off from an ordimary flood, and pessibly a ecspacity of about
200,000 acre-fest would be sufficient to sbearb the three-day rum-off during
sush & flood ap thet of 1815, The smaller capasity ococuld be proviced by a daa 515
fest high and the larger by a dam 560 feet high,

87, Ey cemparison of the crest discharges below Ruby Creek with those near
Sedro-Soolley aa givem in Tabls 12 it will be sesn that evem though the en
flood flow of the river st the dem site were stored, the dischergs through
delta sres would still exoeed the estissted capseity (140,000 secomi-feet - see
paregreph 55) of the diked chamel, and serious flooding of the lomlands would still
result, The resscm for this being, thet elthough the  druinsge area at the Ruby
site 1s 52,9 paroent of the ares at Sedro Woollay, the river, at the dea site,
comtributed but 15.5 percent or less of the saxisum 24-hour discharge st Sedro
Woallay and but 18.4 peveent or less of the maximm three-day run-off. The city
of Sestils was grunted s prelisisery permit for a power developmemt at the site
bty the Federul Power Commiseion cm Narch 3, 1537, and it is understocd that
applicatica for licemse heas besm made by the city. It is beliswved, tharefore,
that further comsideretion of the site for purely flood ccatrel purpcees ia
futils,
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Seattls for « mmber of years 48 & possible extension of its mumicipel power
developasnt. The dam site is on Sagit River, just below the mouth of Ruby
Mm»mmyatmmmuutummhrmmhhl.
The river et the site flows in o scuthsesterly dirsction through e rocky gorge,
both beoks of shich are composed of gremite bedrock. Test borlngs made by the
city of Seattls indicate gocd foumistion rook at dopths verying from 25 to 5§
feet below the stream bed. The physical conditionm at the site would persit a
dam about 810 feet high creating a reserveir of 5,000,000 scre-fest total
capacity. Such a capacity would be vastly in exsess of the smount that would
te nseded for complete coutrol of evem s maximm flood st that altse,

88, Table 12 shows that the run-off at the dea site for the three highest
floed days of 1808, 1917, 1921 and 1932 wes 133,000 scre-fest, 118,000 scre-feet,
152,000 acre-fest, snd 151,000 scre-feet, respectively. It would sppear, thare-
fore, that a storege capacity of 150,000 ssre-feet would be ample to cetaln tha
three-day rup~off from an ordinmary flood, and possibly a capacity of about
500,000 scre-fest would be sufficleat to sbecrd the three-dey run-off during
sush & flood as that of 1815, The smaller capssity oculd be proviced hy s dam 3515
foot bkigh and the larger by a dea 380 feet high.

§7. By cempariscn of the crest discharges below Ruby Creek with those nser
Sedro-Soollsy as givem in Table 12 it will De seen that even though the en
flood flow of the river at the dem aite were stored, the discharge through
delta aves would still cxosed the sstissted capseity (140,000 secomi-feect - see
paregreph 55) of the diked chamal, and sericus flooding of the lomlands would still
result. 7The ressom for this Deing, thet although the druimege ares at the Ruby
site is 32,9 parosat of the ares at Sedrc Woollay, the river, at the dea site,
contributed but 15.5 percent or less of the maxisum 24-hour discharge st Jedro
Woallay sad but 18.4 pevesat or less of the maximm three-day rum-off. The city
of Seatiles was grusted & preliaimery permit for a power developmemt at the site
bty the Federsl Power Commission om Narch 3, 1937, and it is understoed that
applisation for licemse hes been made by the city. It is belisved, tharefore,
that further comsideretion of the site for purely flood comtrel purposes is
fatile.
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88, Under the terms of the prelimisery permit = ®. . . the llcensee shall,
if so required by the Commission, provide for storage of flood weters in said
Roby resarvolr ia coomection with azy plans for flood relief that msy be adopted
by the atate or by the United States on such terms of cooperaticn as may be
desmed just and eguitable by the Cosmission.® A study of pest stresm flow at
the site revesls that zore tham 200,000 sare-feet of storege cight be recerved
during the winter flood period (November to February, imclusive) with littls or
no pecrifiece of power cutput. A reservatioa of 200,000 acre-feet would hold all
of the three-day run-off at the Ruby site for a flood 0 percent greater in
run-off than that of 1909; such a flood would spproximate that of 1858, The
city's present (although tentative) plans provide for & dam with crest &t
elevation 1,710 feet with control by gates to elewetion 1,728 feet. The oity
states that,®The top layer of 15 feet depth is to be reserved for fleod control,
and will somtais 300,000 aare-feet of starege®.

99, In the absense of & detalled estimate of the cost of the Ruby power
developaent, only an spproxisate estimate san be made of the coet of resarving
storage for floed comtrel. It would sppear, bowsver, that in view of the very
small reductiom im power output resulting from sush reservatiom during the winter
sonths, the oity could afford to make sush & reservation for a very smsll sus.

90. Cascede sites The dem site for this project is located on the Cascede
River sbout eight miles sbove its mouth, shere the draipsge ares is 148 square
uiles. The river at the dem site flows in a westerly direstiom through a rocky
canyoh, in whish the bed of the stress, aad the left benk for a beight of about
128 feet, are oomposed of large boulders with sufficiemt olay enxd fines to fill
the wedds. lh-!l this beight solid rosk, claseified as diorite, is exposed on
both sides. Three drill boles sumk at the site all encountered bedrock, the
greatest depth being foumd abowt 90 fest balow the wmtsr surfage. The formstionm
is sppsrently impervious and sapable of supporting e dam of any reascosble
height.

9. Records of floed flow at the dam site are lisited to the sajor [lood
of November, 1509, m-numt-mmenm‘nu(mwm}

P 001564



Larry
Highlight

Larry
Highlight


was 851,700 second=fest, or 18 percentl of the discharge at Sedro Boollsy, amd the
run-off for the three highest dsys was 39,300 acre-feet. As, elsomhers in the
bagin, the flood ormc-nlm. highest since reconls hove bteom Xept, it zay

be assumcd that the siarsge of 139,000 acre-feet would sbhsort tho fliood run-off
of the Cascade Mver during ordioary {loods, and that the ztorage of 200,000

sore={eat would effectively dotain the flow of such a flood as the ome of 1818,
To provide storcge of 100,000 scre-feet a concrete arch dam 380 feet high cbove
the foundation would be reguired. - 4 das to provide 200,000 scre-fest i3 con-

sidered infeasible.

32, Investigations have revealed that s dam orecting s total storage of
104,000 acre-fost might be justified for power development if thore cere &
demend for the power, Under such a plan there could be reserved for flocd
storege, during the winter ssason, about 32,000 acre-feet without materislly
affecting the cost or gquantity of the swvailabls power, In addition %o the con-
trallad storsge thers would be tsmporary storege of sbout 15,000 scre-fest above
the spillsay crest which would be effective in reducing ths floed crest.

85. S0 far as known to this office, no agency hes uniler comsiderstion
plaps for development of this moject. As the ressrwolr sitc lies alsost
entirely within the Mational Forest, any power development would be under the
Jurisdiotion of the Federul Power Cosaission.

4. Seuk sites The daa site for this project is located om Seuk River

asbout sevem =iles above its mouth, where the draismge ares i3 714 sguare ailes,
The maturel low seter surface slevation is 200 feet. Ont-h.hﬁhnk s
oaturel abutamst 15 formed Dy & ridge extending ocut iate the wallsy, This
ridge is composed of dicrite that cutorope ia meny places. It 13 badly
weathered at the surface, But probably soupd amd impervious at mo great depth.
Tue right bask 1s formed by & glacial bemsh that levels off at about slevation
525 feet and extends back about a quarter of a mils to the steep face of the
foothill, Four test holes drilled st the site all ensountersd bedrock at
elovations varying from 189 to 258 feet. The composition of the rock was veri-
sble, different strats being classifisd as basslt, gresnstoms schiet, snd slate;
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tut ell seemed to De ressomably sound and impervicus,

95, The possible forebay elsvation is limited to approximately elevation
00 feet by the heoight of the ridge om the laft benk at the dam site and alse
by the height of the diwide betwesa the Seuk and Stillaguamigh River Dasins at
the upper end of the reservoir pear Derrington. The elevation of the lowest
point on this divide 1s about 505 feet, which suggests the posaibility of divert-
ing & portiom of the flood flow inmto the North Fork of the Stillagusaish, (See
paregraph 108).,

9. From e stady of flood flow records on the Seuk Alver it is estimsted
that & storsge capseity of about 270,000 sere-feet would be required to detain
the three-day run-aff during floods of the sire of those of 1909, 1917 and 1921,
Yor a flood such as the ome of 1l815 probably sbout 500,000 aere-fest would be
necegeary. A ressrvoir of 270,000 sare~fest capagity oould be provided by a dam to
elavation 458 feet, and a reservedr of 500,000 asre-feet capasity by a daa to
elevation 490 fest,

#7. If the project wers comstruoted in the combined imterest of power and
flood control about 200,000 acre-fest (betwesn elevations 498 feet to 475 feet)
oould be reserved for flood storege. If such storage were reserved the year
round the cost %o flood comtrul would be the entire edditiomal expense of
eresting the top 200,000 ssre-fest. If, however, the flood storage were reserved
cnly during Novesber, December, Jammry and February of eash year (the normal
flood period), power produstios would be reduced only slightly below the procuc-
ticm poseible by using the emtire storage for pover develspment, On such a
basis it would appesr thet flosd scmtrel could preperly be cherged with only
the value of the potemtial power thms lsst.

98, 8o far as kmown, no power develspmemt at this gite is plamned by any
agengy. A mmall portion of the reserwoir site liss withia the Nt, Baker Mationsl
Forest, and, simse storege regulatioa sould affect nevigatiom om the main streenm,
1t 1s believed that this projeet whem developed should be umder license from the
Pederel Fower Commission.
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99. Uppor Baker site: The dam site for thisg project is locoted on Laksr
River ebout 12 ailes above 1ts south and eight niles downstress from Baker
at a point here tho dreincge area is 154 square niles. A mmber of core bor
inge made at the site by the Puget Sound Fower and Light Compsmy disclose in
gooersl & slate or slate-snd—cuarts bedrock. Seversl outcrops of this material
oocur ou the lurttnnh,lh-rllpygmuuu'vﬂqulvun stripping would be recuired.
A drill hole on the right bank disclosed spproximataly 150 feet of over-burden;
m.mm-{amtumnwnunnmm.

100, TFiood discharge records ot the site are available for the floods of
1817 snd 1921, Of these two, the 1917 flood was much the more severe, reaching

a crest discharge of 58,800 second-fest, and having & three-day run-off of
125,700 scre-feet. The crest {low repressmtad a discharge of 200 soconc-feot
per square sile, and the sverage discharge over the three-day period, & discharge
of 115 second=feet por square aile. This rete of discharge is so large, as
compared with other stresms of the Puget Soum ares, a5 to suggest that the
1317 flood sust have beem nearly as large as any of recent yesrs. It is assuned,
therefore, that a otorege of 130,000 scre-fest would adequately comtrol amy
tut the wost severe floods cm the Baker River. A dsm about 280 feet high
(foundation to walikmay) would be required to ereste 130,000 acre-feet of storege.

101, If the site were dewaloped a8 & pomer project, it would be possi
to ressrve about €0,000 sgre-{eet of storege for flood comtrel during the
socnths at oo materizl sscrifice of power owtput. Such ¢ storege ocould absord
about ome-half of the maximwmm ‘ay's rup-off of the 1917 flood.

102, Prelisisery investigations of the power project bave been zade by
the Puget Sound Power and Light Company, but sines the site s located within
the Sationsl Forest, & license for its dsvelopment must be sscured frea the
Federsl Power Commissiom.

103. Dehervolr cosbinations - Wr. Stesart estimsted that the diked chanmel
below Sedro Woollsy carried 140,000 second-feet during the 1981 flood. Thls
estinate is subject to comsideruble unoertainty, bowever, and it is belioved
that the existing channel could not safely carry for lemg sere then 100,000
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second~feet. Studies have besu mede of the possidility of Liaiting the dipe
charge to this figwre by storege of flood weters in the roposed reservoirs,
These studiss, mhich are based on 24-hour average flows und which, therefors,
give only spproximate results, are sussarised in Tables 18 amd 17, and loud to
the fallowing conclusions:

{e) With storege for flocd control only, no tmo of the proposed
reservoirs could have boem 00 operated as to reduce the dischergoe ot
sunamuqmmﬁluxnmd, and ;robably during the 1209 floud,
t0 100,000 second-feet. Storege of the total input to Seuk, Ruby ond
Mrmmw&,mhdlyarmmlMMh:w
reduced the discherge % Sedro Foolley to about 90,000 ssocnd-feet, In
the absence of dischargs data for ths 1981 flood, the further rsduction
in discharge that could be effected by storuge in Cascads ressrvolr
cannot be detaralned.

(b) With storege for combined power and flood contrel, using the
flood comtrol reservations outlined in the preceding paragrsphs, and
allowing esough discharge through the turbines to satisfy the ordinery
needs of power gensretiom, regulatiom of Seuk, Ruby end Zaker resarvoirs
ocould have reduced the discharge of the 1871 flood at Sadro Toolley to
about 99,000 secomi-fest. It iz ballisved that the use of top storsge
in Cascade reservoir cculd have reduced the 99,000 secomd-feet ts chout
88,000 sscond=-{eet, thus msiing an over-all reduction of 100,000 second-
fest. Approximately the smme reduction could bave been made in the 1256
flood by similar use of top otorsge in the four proposed reservoirs, If
it {3 assumed that the 1888 flood could be redusced by only 80,000 second-feet,
‘. the discharge of that flood at Sedre Woollsy would be reduced from $00,000
sscond={'eet to 220,000 ssecnd-feet, wiich i3 the measured crest discharge
of the 1909 flood and the figure used in designing the Avom By-pese
(see paragraph 110). Thus, a flood such s that of 1886 could be so
controlled as to casuse oo overflow in the delta cres ty cosbining use of
top storege in the four proposed reservoirs with the operstiom of the
proposed Aven By-pase.

P 001568




104, These modified discharges, amd those shown in Tablee 18 and 17,
disregard the effect of chammel storage betresn the daz sites and Sedro Io1'|II'

108, Tabls 18 shows the sffest of regulating the vericus proposed
reservoirs in the interest of flood comtrol slome. It is sesumsd that the
entire run—off of the stresms for the thres highost days wes reteimsd In the
resstvolrs, The table shows the discharge st Sedro Woolley ss sadified by this
storege, sl the amount of storage necsssary st each site to retzin the three-
day run-off, -

108, Table 17 shows the effect of regulating the vericus proposcd
reservoirs in the combined intersst of power and flood ovatrole It {s asmmed
in this study thet sufficient water to satisfy the ordimery powor <amand ls dio-
charged through the turbines, and the pemsin'er, within the limits of flood
storage reservation outlined sbove, ia stored. The comtemplated flood storege
reservations are as followss

20,200 .

107, The contemplated flood stoyege in Ruby ressrvoir is scple 0 absord
the maximum three-day rum-off} snd ia Ssuk reservoir is sufficient o abeord all
ht-mmtmsmud—mw. The conteapluted
stovege 1o Cesceds and Baker reservoirs, however, oould oomtrol oaly a pert of
the three-day floed rum-off, sc that ¢ largs portion of the run~off would pass
unodutrolled aver the spillsays.

. tkiond alorass _rasscTaiion.
Raby + 200,000 : 101,000
Cassads . 22,000 : 18,100
Sack | 200,00 ;100,000
Bakss : 40,000 :

| ]

: :
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Table 16 - Effect of upstrosm storage regulation, for flood-somtrol slons, on flood discharge of lowsr Sksgit River E
(24-hour Discharges) =
1 1 1 Discharge at Sedro-Noolley as modified by
‘ t Baturel h’f}"' to ;‘::""'l" t storege in proposed reservoirs
! Discbarge : Sosom 1 mﬁ
1 Skaglt River: ] ' ] T [ 1
[ at 1 1 1 t HWEWBWBWSWHW'W 18 torags tBtorage
Date tSedro-voolley: H H 1 1 ] 1t in 1 in :i=a Rubyiin Rudyiin Bubyiin Sesukiin Ruby
t t Ruby :Caseade! Sauk :m.-mwum-ank t Baker ¢ and ¢+ and ¢t and 1 and Semk end
(1) t Second-feet @ 1 H $ t Reser-iReser- | Reser-: Respr-:Cesende) Sesk ! Paker ! Baker ! Baker
H H 1 H 1 1 voir § Yolr ; wvoir 1 voir 1 Reser-: Reser-i! Reeser-! Reser-t! Reser-
L ! L] L ! $ only soply s omly ; omly | voipe | voire | voire | voirs 3 volrs
1 1 1 1 1 ] 1 [ [ ] ] ' t [
1909 ' t o ' ' ' ' ] t ] 1 ' ] ] '
[ Fov, 29 : 118,000 : ,°8,500:9,800: (3) & (3) 1110,000:108,000t = 1 == 100,000 == 1 == § == § o=
::.v. 3: ' 198.§ 1 131,700 1 :3: ' P; 11 .oooug.oom — 1 = 3WB0000 —= t =t = ] -
. 1 ’ t ] 1 ] | t 95,0008 == t == 50,008 == 1 = 1] o= | =
Total storage hgzn. - ft 2&:& ug‘.% ] 3 L] 3 Toope (] t t » ’”I 1 ] 1
n.."’;l : ' & () t::, : ' 11280001 ' 77,0001106,0001 71,0001 49,000
. t 155,000 1,200 1 : 000 1 11 30001 === 3 90,000:180,000¢ = 1 77,0001 t 71,0001 49,
Deo. 315 1 E.m 1 ?:9.000 [ l%l ! J:m ] :Z'g a.m: -— zg.ooo: 79,2008 =— l 4!,00(" 51, !00: M,M| ,200
191 ] LS L 1 g ] 1 ] 1
Jea. 1 1 119,000 E,m t (3) E,_o_gg ' -mx.ono: - 1 93,0001100,0008 == . .oom B2, ooou ™, ooou ,000
Total storage in ?\e. =ft.1 2 ,000 1 3 :2 »000 s]g:'%l ] t » t & H ? ,5
1 1 H 1 ] ] ] ] ] 1 ] ]
“.93 t 111,000 1 12,400 1 (3) 1 :36.000 t 14,6001 99,0008 === 1 75,0001 lg.um - 63.000: &;.m: Go.oom 48,000
Dec. 13 ¢+ 188,000 : 29,200 ¢ (3) & 249,000 3 19,60011%9,0001 -— $139,000:168,000: - 3110,000:133,000:119,0001 zg.oon
| Deo. 34§ 1 125,000 %‘% 1 (3) llg‘% ' %ﬂn 20008 =— 3 99,000:112,0003 — 1 T5,000: 50,000: 0b,000: 62,000
Total -tuﬂc- in Ac.-ft. ¢ 130, ] [ » 1 ] 1 (] ] {] 1 { ] | ]
] ] 1 1 3 |} 1 ] 1 3 ] ] H 1

(1) Date at Sedro-Zoolley. Discharges at damsites are for preceding day to ecmpsasate for time of travel to Sedro-Noolley
(2) Estimated.
(3) Data not availsble. l.l
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| 108. Divsrsions - A9 7oimted cut in peregreph 95, diversion of part of

| : the flood flows of the Sauk River might bo made to the Marth Fork of the Stills-

| . guanish River msar Darrington. Sush a diversion would very saterially reduse
the flood heights through the Skmgit River dalta area, btut would add to the
alreedy sericus flood threst ina the Stillagussish Bssin. Wb further consicers-
tion, therefore, should begiven to ouch diversion.

108, 7Two possible routes exist by which s portionm of the flood waters xight
be diverted from the lower Skagit Besainj oms, 9.8 miles long, to divert just
upstresn from Burlingtom and discharge into Padillc Hay by way of Joe Leary
Slouthy ond the other to divert at iven, dowsstresn from Durlington, and also
to discharge imto Padilla Bay. The latter route, 5.8 miles long, 1s referrsd
%0 herein as the Avom By-pass. The ares protected by either ly-pase 1s identicel,
about 65,000 acyes, or 95 pevcest of the ares flooded west of Sedre Woollay,

110, The maxisum discherge of astusl record, at fedro Woolley, wes 220,000
secoud=fest (Novesbar 30, 1909), It is estimsted that the existing river chammel
uéuumuq-uamm-n-km.mmmxm-
ing 120,000 sesomd-fest to be carried by the Ly-pass during e flsod of the
nagnitaie of the one of 1900,

111, The ivoa Ry-pass, together with nesessary chesmal isprovemest and
revetamt of the porticm of the river Detessa the high grousd upetreas froc

. Burlington and the peist of diversion, is the project adeptad Ly the Flood Control
Aot of 1988, Scme of the revetasat, ca the right btask of the river just above
Burlington, bas been ccmpleted as & Wosks Pregress Aduisistretien project for
work relief umier the engineering diresticm of this offies.

112, The sligment of the preposed ivea Sy-pase, ss coamtenplated in the
project documsnt, wes such as te daliver the diverted floed wters by the most
direct routo to Padills Bay, Subsequest to the preparaticn of that report,
oyster growing has boem established as an imdustry om Padilla Bay, thewreby
eresting & conditiem not smticipeted i the projest dosumemt. The Padills Poinmt
Oyster Company has cbjested to the prdpesed dissharge of floed wetars from Skagit
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River isto Pedilla Bay, fesaring that silt from the river would destroy the
planted cysters and the wvelue of the holdings as potential oyster landa.

115, Under the plan of diversiom oaly the lop streta of the river m
would be diverted, the lower and hoavier silt-bearing strata contiruing to flow

in the existing river chermel. HNo records of otresa flow at the proposed point
of diversion are avsilabls, tut fro= records of the gaging stations at Sedro
Toolley and Concrete it is estimated that the By-psss would have carried flood
wters on only five, or poosibly six, occasioms in the last 28 years for »
total of between nine and 18 days.

14, It is pointed out in_paregreph 3§ thet pollutiom of oyster deds would,
under present conditions, follow ary msjor flood, The Dopartmeat af Heslth of
the State of Weshington withholds certificstion of shellfish growing aress where
polluticn is & semsce to the public heslth. After careful study of the proposed
Avon By-pass the Depsrtosnt states that, "This department feels 1t would oot
be detrimental ie the public health to allsw the constructiom of the Avon By-pass.®

115, Comsidering the iafrequemcy with shich the By-pess would carry flood
wmters, 1t 15 believed thet satisfsetory protestica from silting of the oyster
beds oould be ocbtaimed by carryiag the western end of the ty-psss chamal
slightly to the scuth of the most direst route, thus passing to the south of
the oyeter beds, asd by comstruciing & treining dike at the cuter end of the
chaamel te prevont the 7leod weters from ocursing laterally over the cyster |
The chennel as 90 sodified would be abouwt 1,000 feet lomger then the route con=
templated in the project document. This chemge in route is ocbjectionsble from
the standpoint of nevigatiom, ss the waters from the re-routed by-peass wouli
flow iato the morthers end of Swinomish Slough, whish is usler imprevesent by
the United Ctates. However, it 1s believed that whetever cross currents and
depesitien of silt might be cocasionsd therely would not be sericus and would
Mvg 148818 orest cn the cost of ansmal msistensase of Swinomish Slough channel,
a8 the by-pase would tale caly top wmter frem the river amd will De used tut
selden, The coets of the by-pass as set wp in the Flood Comtrel Aot of 1326
inelude the edditiomsl cost of the re-routed chasmel to the south of the oyster

Qse /97.83/3,

bedia.
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118, The oppositiom of local intersets (see parsgregh 81) to the con-
struction if the Avon By-pass i{s founled largely on the desire of these interssts
to avold or rejuce the heavy contribution recuired of thea ty the terws of the
Flood Control Act, Further investigationm and study msy indicato thet the emount
of loonl cooparstien could be reduced,

117. Zodificotion of exiating dikins cratems - In ite meturul comdiilon
Skegit Riwer, during flood periods, overflowed ito benks end inmunriated a large
portion of the delta. The flood ssters resched Puget Jound not alome through
the river chanmels jroper, btut also through the memy sloughs and smell dreinsge
"channels, and by possing directly seross the flats. The existing dikes hold the
river sartially in bounds, although during severo floods the dikes freuently
fail by "tolls” before being overtopped. A system of dikes proportioned to
carry the eatirs flood flow at a surfoce elsvation apmroximating that obtaining
unier natursl eonditioos would inalude withia ihe waterwey se such valusble
agriculiurel land ss to be prohibitive in cost.

118, A gystem of dikes proportiomsd to esrry the entire flood floe »ithin
the latersl liaits of the mtursl river chasmel and st velseities below the
polat of seour weuld require high end expeusive dikes, amd, in eddition, the
radaing of all bridges in the ioproved sectiom and the comstrustion of an ex-
pensive drop or seriss of drops at or meer tidewstsr. The latter would probebly
elso involve the somstruction of mavigation looks,

119. Chazoel iaorovezed, - Instesd of croating the additicnal saterwsy
required for paseage of the flood waters by dikes aless it might be poseiile,
snd nare ecomcmisel, to conbine dikes and chammel improvenemt to provide the
necessary crese-sectioml srea. This sehame would iuwelve the comstruction of
lM“th“dﬁﬂﬂfm%MMnm
Burlington to & point junt upstreca from the Oroot Northerm Rellwey triige. Mo
4ike {3 covided for the left bank alomg this stretoh, as it ls cesireblo to
utilise this Nookachamps Creek arce for storige at the higher river ateges. This
storsge is velunble in that it reduces the flood crosts pest the Greet Forthern
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tridge. The existing diked chenmel telow the Crevt Eortherm bridgc hes an
ostiantod caxisum cepecity of 140,200 second-feot, but the channel mould r

carry thio discherge for long, as the dike matarisl would »sen bcoonme —atel
soaked epu fril. %o provide for a dischurgo of 70,000 secomd-feat (tho groutest
of sctunl rocord) bolos this oint it = uld be nrcessery 0 enlarge the channeland
10 uso the drecdged materiul for the comstruction of aderusts dikes,

170, It 15 octimctod thet a chenmel irom Cedro Yoollay 0 Czeglt Moy vwis
the Morth Fork of Skagit Fdver, ade uste to carry safoly a dischergo of !70,(0%
second=foot, zuuld ro-ulr- the excavation of aysroximately 88,000,007 cubie
yards of sstarisl, und the serulsitiom of about 5,000 scros of sgricultursl
land for right of woy. It aight be dgaimuble in the imterest of flood control
to rwing the cutlet of the Morth Fork to the swuth, thus giving & chorter route
to tido-sater. Thie would 3130 eid nevigetion by rodueing tho amount of silting
iz tho southern end of Cwinowmish “lough chasmal.

171. Ergelon oraventions = It sas suggestod ot the hesring thot ome large
itea of flood damage - the erosion of land - smight be reduced or clizirstedi ty
the rewtasnt of banks at points of orosiom or by eliainetion of some of tue
tends st vhich erveiom 1s =08t severe. A detalled exacimtionm of the charmel
vould be revuired to dotermise the extont and co~t of such vorko snl the
probable bemafit to be obtsined from thes.

172, A Yorks Progrese Adainistretion project, undor the engineering .
supervision of this office provides for an expenditure of $£?6,000 for revot-
oept of o for eritical points beteeen Durlirgtenm snd Hemilton as & work relief
sossure, This project 1s oow about 40 pervent completsd. (See paregre,h 73).

108, LIrimiisss - Irrigton s ort now prectised in the Taaglt Easin
a8 reiafell is noreally shundant for all orops now reised, Although irrigutlion
oo & lizited sesle mmy be umisrtaken in the future, the low-water dJischarge of
the riwr is asple to satisfy the needs of such irrigation. Irrigation ami
flood comtrol projscts cenmot bo cosbined to reduce the cost of olther or toth.
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Ll24. [Diocusaion. - The project suthorized by tho Flood Cozmtrol Act of
1928, 1.e., the construction of Avon DBy-pass snd tho rovetoemt of tenis botwoen
Burlington and the point of civersiom, appcers o offer tho grectest mcosure
of relief from flovd dsccge at the losest sgyregats cost. That projset would
afford protecetion to the aresa domnatrecam froa Sedro Toolley from & flood dis-
charge of 220,000 socond=feet, But would mot reduce flood damage in the aros
upstreoa (rom Sedro Yoolley mor protect agoimot sueh a flood ao the ome of 1858,
A8 pointed out in aniuwtdnal_uunLauﬂ.cbopernlhu:rumﬂsnd for ths conotrue=-
tion of tho Avon Ey-pass is comsilered Ly the local intarests to to too groet to
be met under preseat coniitions.

125, The proposed Ceuk reservoir, if opersted solsly for flood comtrol,
would offer & large nscsure of protection from lssser floods throughout the
whols ares cowmstress from the des site, but would probably effect little disz-
inutics in damage soused by larger floocds. The coet of providing such storrge
would be matarially gresisr then the coet of the Avom By-pass and the resulting
benefits doemstresn from Cedro Yoollay very much less.

128, Reservation, for flood control during the wimter soaths, of top
storsge in future power reservoirs could probably be made st & cost azply
Justified by the resulting bensfits. Cuch storsge along would ao:tﬂ?nruﬂunu‘to
srotsstics to the delta ares, Dut if {1 wers meds the sesond step in & progre: af
which the Aven By-pesa wore the firet step, evea a flsod such as that of 1856
would be ocsrried safely through the delts lamds, The Avom Py-pess could be
construsted sbemever fumds 0-:0:-4- svallable, tut ;rovisiom ef flood storege
in the reservoirs cammot be sconcmically secured uatil poser development et
those sites is undertaksm at scme indafinite future tiss,

127, Flood protection by means of dikes or cheonel improvement, or by a
combinstion thereof, could te secured oanly at prohibitive imitial end calztepance
costa,

128, Thare appears to be reascmsbls possibility that rotestion aguinst
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srosion of valusble ogriculturel lanmd, by msens of revetoent or chanmel roetl
tion, could be secured at & cost commensurvte with the benefits to bo resit
but the extent of sush woerks cen be determined only by a detailed survey erd
investigation.

129. Intarseted oartisg, - The perties at interest and thet zight bo expected
ummhl_dm“bMuutofmmh@n-dmuefanl
The cenars of the land subjest to erosiom aad/or inundation, the citles and
tomns adjscent to the river, Skagit Coumty, the werious reilroad eoopanies, the
State of Vashingtom, snd the United States Coverrmeat.

120. Conolusicms - It is-comoluded: That there is @ reseoncble protability
of Geveloping s modification of the deteils of the existing fleod control project
thet would reduse the cost to local imterests; sod that a codification of the
mjmu;lhmfﬂltmmmdm.tlmtwn—
pensurste with the amtisipsted Demafits msy be possible. 7he details and cost
of soch a sodified projoct cenmot Do determined without a survey.

151, [scosmesdations - I therefore rescmcend thet & survey be suthorised
to ietermine the elemects, cost end escmsmis justificaticn of & modification
of the existing flood comtrel projest for Skagit River.

2, J. "4 .
¢ h‘l—"u

Lt. Cal., Corps of
me.

54=
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