
SylLbw • 

• 

thagit River, the largest strum tributary to Puget Sound, is eubject 

to floods that Issues comeiderable damage, chiefly to the tars lands doenatreea 

from Darlington. Local interests, through the expenditure of over A8,000,000 

for the construction and maintenance of dikes and drainage ditches, have 

provided partial protection to the farming areas end to Harlington and fount 

Vernon. 

The Avon Itrvass, adopted by the Flood Control Aot of 1224, would provide 

protection to the delta area for all floods up to the maxima of actual record. 

Local interests do not desire tho construction of the by-peas at this time 

because of the large contribution required of them by the terms of the flood 

Control Lot. 

The district engineer believes that a modification of the details of the 

existing flood goatee' pamjast can be developed that would redoes the coat of 

local 000peratien, and that the projest sight be exteeded to provide for partial 

control of stogies. 

16 therefore reocenends that a survey be authorised to determine the 

*lemmata, cast end soomenis joetilleatios at mash • moditiostion. 

MAI =PASSIM 
United Slates balms, orm. 

Seattle, Washington 

Wank t9s  Lan 

Wahjests Report an preliminary ssasimation of Skagit River and tributaries, 
Washington. 

Tom 	The Division toginemr, Worth %stifle Division, Portland, Oregau 

1. AushicurA  - The following report, with ens map, as preliminary sack -

ties of ShegitAser and its tributaries, Washington, with a view to the cowl 

at floods, is submitted is oosamilames with the following acts of Congreses 
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(a) The act of Congress approved June 13, 1224 (Public So. 331, 

73rd Congress, H. R. 3383) reeds as follows* 

03s it enacted by the Senate and Novae of Representatives 
of the United States of America in Comgress assembled, that the 
Secretary of war be, and he is hereby, authorised and directed to 
cause a preliminary examination to be adds of the Skagit River 
and its tributaries in the Stet. of Vashington, with a view to 
the control of its floods, in aecordano* with the provisions of 
section 8 of an Act entitled 'An lot to provide for the control 
of the floods of the Itissisaippi River, and of the Sacramento 
River, California, and for other purposes'', approved Sarah 1, 1917, 
the east thereof to be paid from appropriations heretofore and 
hereafter made for examinations, surveys, and contingencies of 
rivers and harbors.'' 

(b) Section 8 of the Act of Congress approved Awes 22, 1258 (?ublic 

Se. 738, 74th Coegreee, H. R. 8458) provides that, 

''She Secretary of War is hereby authorised and directed to 
muse preliminary examinations and surveys for flood control at the 
following named localities, and the Secretary of Aviculture is 
authorised and directed to dense preliminary amemlastloce end 
surveys for rum-off and Warrior rellenietlas and soil erosion 
prevention on the watersheds of snob lecalitdaci the Goat thereof 
to be paid from appropriaticas hereteteav ae hammdrtimr made far 
such playa's's, 

• • • • • • • 
Skagit River and tributaries, 2ashinglos6 

• • • • • • • • 
2. ihmajazinfligam. - So field marvel,' have been lards in connee- 

111111 
ties with the Areperaties at the present report. The data for this report b 

been Liken Largay from a report prepared under the provisions of Howe Coca 

SG. 808, distr-siatisCaevese, first osesioa, and pebliebed as Rouse Document 

Se. 1ST, Seventy-third Congress, ward metes, modified where necessary, to 
soarers with data made available since the oabliestion of that dominant. 

11. Igamallehairddgrogida. - In the preparation of this report 

the following reports wore available, 

Varian river sod harbor oelleinary essmination sod survey reports. 

Report on preltminery acumination of Skagit River, Washington, with 
a vim to control of the floods, published as Souse Domoment MO. 125, 

Sixty-ninth Congress, first Bessie& 
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Report on Skagit River under the provisions of Rosso Document No. SOO, 

Sisty-ninth Dowses, first session, and published as Souse Document No. 187, 

Seventy-third Comoros., second mission. 

Discharge records, both published and unpublishod, by the Snitod 

States Geological Survey. 

Romeasimanco soil survey of the **stern part of the Puget Sound 

!twin, Bashington. United States Department of Agriculture, Bureau of 

Soils. 

4. jOistins nroteet..  - The Flood Control Aot of 1955 (Public No. 758, 74th 

Congress, H. R. NU) authorises a project for the partial control of floods in 

the lower valley by diversion of part of the flood waters through a by-pass to 

be oonntenotmol batmen the river at Avon and Padilla Ray, together with choreal 

wideniag and bent :wetting between Borlingtm and Avon, with concrete control 

works at the heed of the by-pass and a ommeto weir near the outlet, all at an 

satinetsd east of $5,130,100 for oonstruotionand $1,531,000 for lands and 

demagog (Nome Dimmest So. 181, 75rd Congress, tad session) 'object to the 

provisions that local interests shall provide without cost to the United Stems 

all landa, stemmata and rights-of-g nmeaseryfte the occetrtation of the 

project, hold and save UNDnited States free tees images dm to the construe-

ties verbs; dal maintain sal operate all the mete after empletios in accord-

sees with regalatious proscribed by tie Seoretery of Nor. The latest gubliabact 

maps are is the projest document. 

S. figoggiLiggiaanag. - Skagit River, the largest stoma tributary to 

Puget Sealed, has its some* is eseads, IS sllse by river north of the international 

beasdary, sad theme floss motherly and southeseterly tar 1511 idles to Skagit 

ban an am of Puget Sound. Skagit basis tombs', os the Meth, the basins of 

Nookasek, Fraser and Seaga Rivers, as the mat the begins of streams tributary 

to Colonkda River, and on the moth the Maim of Stillegomimh and Snohomish 

Rivers. 

-B- 

P 001526 

• 

Larry
Highlight

Larry
Highlight



4. About three miles downstrean from Yount Vernon, which is ton ailes 

above the south, the river divides and passes through two sain and several 0 
lesser channala into Skagit Bay. Toe tee loin channels, North Fork and South 

Fork, are navigable for light-draft woman. At the present time, the North 

Fork is the one principally used and, unless otherwise noted, its mouth will be 

considered as the south of the river. The tidal effect extonda to the Crest 

Northern Raileey bridge, 15.5 miles above the mouth. The tidal range between 

seas low ester and man high water at La Conner, adjacent to the south of the 

river, is 7.7 feet; between mean lower low ester and man higher high ester, is 

11.1 feet•and the extreme range is stout 19 feet. 

7. The drainage basin of Skagit River and its tributaries, comprising an 

area of 5,140 square silos, of Witch 1503 square miles are in Canada, hies on 

the western elope of the Cascade Novntaina. 

9. The two largest tributaries of the Skagit are the Sauk and. Doke, 

Rivers. Other isgacetant tributaries are the easoads River, Thunder Creek and 

Rahy Creek, all of ecioh heed in the higher Cascades. 

9. Sauk River esters the &mit from the south, near the town of Rockport; 

it is ti mils long end drains an arcs of 729 spore sues. The Sulattle River is 

the met important tributozy at the Sauk. The Sack and the Suisttle ocepletely 

surround Maeda, Peek, in Snehattah County, tsking all the son-off from its 

extensive glatial fields. 

10. Siker River has its moos on the eastern slope of Mount Shukaan, 

flees southward at 24 ilea, ?seeing through Baker and Shiensvalakes (the, 

latter as artificial reservoir 'rested by the power des of the Puget Sound Power 

and Light Company) and johns the Skagit at the teener Concrete. The drainage 

basin of Baker River ewers 270 square miles. The river derives a considerable 

parties of its flee free the glacial fields of Mounts Baker and Shuksen. 

11. Altitudes within the Skagit Basin range from sea level to 8,000 feet 

at the crest of the Commas Range, to 10,710 feet at the smelt of Joust Baker, 

10,424 feet at Glacier Peak (Snolsoldsh County), 0,014 feet at Mount Shukaan, 

'and to SAM net at Glacier Peek (Mato= County.) Part of the basin upstream 
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fros Concrete lies above the timber line and within the zone of perpetual 

snow and ice. 

12. Up to elevations of about 4,000 feet, the area was timbered with a 

growth of Douglas fir, hemlock and acne cedar, but soot of this stand adjacent 

to tidevater has been cut off. Above the Lieber line, which is at an elevation 

of approximately 6,000 feet, ouch of the surface is barren rock. Two-thirds 

of the entire Skagit Basin lies within the Mount Baker National Forest. 

13. The delta area of Skagit Basin, which has dovostreem from Sedro 

Woolley, is oomposed of rich alluvial soil. At higher elevations the prevailing 

soil is • come glacial grovel. 

14. fegimg. - Varian' publications of the Washington State Geological 

Survey have been freely drawn upon for the =owing. The eastern sections 

of the Skagit dreinage area are vary rugged and nonntainous, mach of the higher 

area being berme rook. All of the higher summits are glacier-clad and stand 

oat in sharp contrast with the flat Umlaut of the delta section. the inter-

vening lower lands and hills are sore rolling and underneath the grarth of 

vegetation are largely covered with a vast mantle of unconsolidated gravel, 

send and clay left there by the advance and retreat of the greet ice sheets of 

the . past. 

15. Daring some past age a profound deformation of the rocks took place 

in the form of a great upheaval in a more or less esat-and-west direction 

through the canter of Skagit County. Later an, erosion removed a vest quantity 

of the sediments, leaving ressanto of the strata flanking the sides of this 

peat upheaval. '!he upheaval was not without complications, and wrinkles were 

formed acrosS.the great raised are Subsequent to this deformation period 

came the glacial epoch, as imilmated by a number of channels of prehistoric 

streams as well as numerous freshmmater lakes. 

L. At one time the Suiattle and lower Sauk reached tidewater through 

the North Fork of the Stillagoemish River. Similarly, the upper six miles of 

South Fork of Souk River was once the head of the South Fork of the Stillague=ish. 
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The present divide between the Sauk and the North Fork of the StiLlagusaish 

at Barrington is apparently a glacial coraine. 

17. 	- The •asoonnalesanco Soil Survey of the eastern part of 

Puget Sound Basin, rashingtore, prepared by the Bureau of Soils, United States 

Department of Agriculture, in 1909, lists throe principal types of valley soils 

is the Skagit Basin. In a comparatively narrow strip along the river and its 

tributaries lies a fine gamey loam soil, generally with good natural drainage. 

This soil, derived from the flow mad and silt deposited along their banks by 

the swifter current* of the rivers and their larger tributaries during times of 

overflow, is well adapted to the growing of nearly all truck, forage and orchard 

crepe. 

lt. The extemaive delta area of the Skagit Basin consists of silky clay 

or silt loom soils, laid down by overflow of the river. The natural drainage 

of the loam type is, in gees:mit  good, although that of the clay typo is very 

poor and a:112141ml drainage is necoseary to permit eultivatlee. Each of these 

types is extrossly productive. Osts, sheet, potatoes, vegetakdes, and small 

fruits are *suasively grown. 

19. The upland areas, lylog between the valley and the surrotawling hills 

commis% of a gravelly sand loom, derived from the weathering of gleeial drift. 

illThis soil, booms oz its i exessaive natural drainage, is not suited to genet 

farming, but any be mode to produce profitable yields by intensive cultivatio.— 

Little of the soil of this type in the Skagit Basin is under cultivation. 

SO. 9itias and conulatilag.  - The populat4 ce within the Skagit Basin is 

about 92,900 (1910 ceases), 17,300 residing Met of SOdre Woolley, in an area 

of 170 square miles. Nast at Sedro Woolley, area t,970 ewer* miles, the pep-

ulatios is about AM', at two persons to the spare oils. The six incor-

porated cities or teems in the twain - all of this below the mouth of the Sauk 

have population as follows 
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Burlingtoa 1,407 

Concrete 736 

Hamilton 238 

Dynan 441 

Uount Vernon (County 
coat Ckagit County) 	3,680 

Sedro Woolley 	 2,713 

21. La Conner, with • population of 548, is located within the broadly 

defined delta area, although strictly speaking it is just outside of the drain-

age basin proper. Everett, with a population of 30,567, and Seattle, with 

population of 385,563, 38 and 66 -Iles, respectively, to the southward of '..oust 

iSTMOU; and Bezinghem, with a population of 30,622, 28 silos to the northtard, 

are the principal nearby cities. 

27. Aallesve,  - The coast line of the Great Northern Railway between 

Everett, Washington and Vancouver, B.C., crosses the eastern end of the Skagit 

Valley in a aorta-and-south direction, pesetas through Donut Vernon and Durlington) 

and • branch line rune eseteard from Burlington to Anacortes, and eastward to 

Rockport, paralleling the river. From Rockport, a railroad, owned and operated 

by the city of Seattle, continues on up the river to Diablo Dam, a distonce of 

30 miles. 

23. The *ethers Pacific Railway between Seattle, Washington, and Vancouver, 

B. C., also aroma the western mod of the valley, passing through Sedro Woolley) 

• branch line from the Stillaguamish Valley extends into DarrIngton. 

84. iasisgss, - The Paciflo Highway crosses the wester)) end of the Skagit 

Volley in a genera north-exd-south direction, paralleling the Great Northam 

Bailvey, passing through !cunt Vernon and Burliegton. Other pseud highways 

aggregating about 70 miles in length and numerous gravel and improved dirt roads, 

lie within the basin and lead to outside points. 

26. AglissagalAssiziowtsLauggiglassi o  - About 2,100 square silos of 

the Skagit River Basin is included within the Blount Baker National rarest. There 

are no other reservations involved. However, included within the forest ire, 

are tee recreation arose, two gam preserves and a primitive area. 
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tn. guansigaatJasaUalaula. - Farming, with its allied pursuits 

of dairying, poultry raising and geed production, is the principal industry 

of the Skagit Basin, followed in importance by lumbering and semont manufact 	. 

Since 1932 oysters have been growl un the tide lands of Padilla bay. The dolts 

of the river contains sum at the richest and most productive farming land in 

the state. The uplands are core valuable for forestation than for agriculture. 

27. Forest resources. - based on data fUrnistsed by the Northwest Forest 

lIsperiment Station, United States Forest Service, it in *stinted that there is 

in the Skagit basin 19,180,843 tbusasand board fest of tinter, of which 12,8903,000 

thousand board feet is within ':cunt baker National Forest; this remainder being 

held in state, county, numioipal, or private ownership. The approximate cos-

positisc of this stand by species is shags in the follosing tabulatUnu 

Spools, Total Stand 
21211311111.01021111, 

Douglas fir 4,159,481 

Spreoe 410,428 

Unlock 6047,666 

Cedar 2,9118,134 

Silver fir 4,318,246 

Other loafers 466,304 

&rimed. 

Total 19,110,641 

28. Ta len the daily eapacity of logging companies operating within the 

Skagit Denim, sossinted to 1,300 thousand bawd feet.• The Noma out of logs 

is believed to be between 260,000 and 300,000 thousand board feet. 

26. With the =option of lumber cut et Rockport, Lyman, 'cunt Vernon 

and Sedre Woolley by sills bowleg a combined daily capacity of about ISO thousand 

board feet, practically all lumber is cut at tidewater. It is probable that only 

• small part of the remaining Usher will be taken out by river. 

30. Agriculture. - NIr. V. Z. Valentine, County Agricultural agent for 

Skagit County, has (militated that the annual value of farm produce grown in the 

Skagit River Basin is about 06020,000, itemised as foliages 
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• Grain. 	 8 986,000 

Vegetables and vegetable seeds 	  2,1s3,000 

Hay and forage 	  1,033,000 

Fruits cad nuts 	  377,000 

Dairy products 	  3,500,000 

Poultry end poultry products 	  1,1'50,000 

West products 	  1211,220  
Total 	 $9,429,000 

31. It is stated that the Ekagit delta produces 90 percent of the cabbage 

seed, 50 percent of the garden-beet seed, and 30 percent of the turnip end 

rutebage said lead in the United States. Two canneries within the basin and 

three others.at nearby points, furnish a market for the fruit and vegetable 

produce of the valley. *soh of the silk produced is shipped as frail milk to 

the Puget Sound consuming waters, the remainder beir4 windowed sari canned 

Locally. 

31. Mineral resources. - The only mineral resources that have been de-

veloped are at Gamete, shore materials are quarried for the manufacture of 

Portland samest, and at various other points share and and gravel is excavated. 

The assent falay at Concrete has a daily capacity of 6,000 barrels. 

83. The oyster industry. - For • alba of years Japanese (Pacific) 

waters has bees raised suocessfully on Washington tide lands, notably in 

Willapa Barber is southwestern Waabingtka, and in Semish Boy. In 1932 the first 

planting of oysters use sae in Padilla Spy. Teo ocamusies are now operating 

in Padilla apt One with a bolding of 3,200 acres and the other with 8,000 

arse at potential oyster lauds. An attempt is being este by one of these 

appenies to use est:ire...gran seed from the me full-grown imported stook. 

34. The oyster 'seed', as imported from Japan, is attached to cast-off 

oyster shells and scan on the beds. Marketing of the mature oysters is cos-

mewed, in Padilla Bs, in from three to four years after planting, slthcush in 

Wills?' Barba oysters ma comparable sins in about eighteen months. ?lant-

imp of imported seed by one of the Padilla Bay companies have been as follows, 
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(Company data for 1932, 13341954 and 1932; 1335 data fr.= other suurces), 

Tear Imported 
cnIes olsaAmi 

Value 

1332 14,300 2 80,000 

1933 18,820 93,500 

1934 47,716 262,500 

1935 8,500 12,750 

1936 0 0 

38. :ystar lands are said as tide lands by the :tats of lashington for 

01.2S per acre. Sone of the oyster companies one end operate their ono lends, 

other* have bought large areas and than sold email tracts thorofro= to individuals, 

the operating management being retained in the parent coopanr. Uany tracts have 

changed hands for from 0100 to 0600 par sore, and it is reported, for as much 

as $1,000 por sere. One company owning 250 sores (not on ?adilla hay) valued 

its land, in 1282, at 285,000, or 1140 per acre. The grass return in that ;roar 

earn $92 per acre. The average yield is reported to be from 80 to 40 gallons 

(overage value 2145 per gallon) per ease of seed. The industry is not as yet 

stabilised and prices in excess of $200 per acre obviously are speculative and 

have nothing to do with any fundamental value nor with any established profits. 

36. It has been reported that the Padilla Bay lands were selected for 

the growing of °liters Weaves of the belie that no polluted or silt-bearing 

streams discharge into the bay. It is pointed out in paragraphs 60 and 117, 

hammer, that during flood periods Skagit River overflows its bank downstream 

from Sidra Soollay and innadates a large portion of the delta, the flood waters 

returning to Puget Sound through sear sloughs and smell chamois discharging 

into Skagit, Padilla and Semis& Says. These flood waters, of oourea, carry 

not only the normal alit and pollution of Skagit River but additional pollution 

aspired from the farm yards of the inundated ores. 

87, jaufigggLagigg. - Skagit River drains an area receiving • consider-

able part of its precipitation in the form of snow, and is fed by the glacial 

field' of the higher mountain peaks. This snow storage tends to regulate the 

stream floe by preserving for a time a portion of the heavy winter precipitation 

until released by earn summer temperatures, thus insuring a sell seintainsd flow 
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during the surer season. Climatic conditions are such that ice never causes 

serious intmernption in the operation of hydro sloOtri0 plants 111 the ',Atom 

Cascade slops. 

38. Six hydro electric plants have been constructed in the basin; one 

on Dakar River, too on a small tributary of that stream, one on lethal= Creek, 

and two on the upper Skagit River. The baker River plant, half a mile upotroan 

from the mouth, is coned and operated by the Puget Sound Power and Light Cozpany. 

Two units of 10,000 kilowatt@ each are operated under a head varying fros 255 

foot to 180 feet. An ultimate installation of four 10,000 kilowatt units is 

oonteaplated. 

39. Tho Superior Portland Cement Company operates two plants on • creek 

tributary to Baker River to furnish power for its cement sill at Concrete. 

The upper plant consists of ono 350 kilovolt-ampere unit operating under • 

head of 74 feet, and the lower plant of three 850 kilovolt-empere units operat-

ing under a heed of 420 feet. 

40. The city of Seattle has started a series of dovoloposota on the 

upper Skagit River. The first development, on Newbalan Creek, sus constructed 

to furnish power far the building at tin Gorge plant and now is connsetad with 

the Gorge plant. It consists of one 2,000 kilsontt unit under a head of 500 

test. labs Gorge plant, at primate  Consists of three grantors rated at 

18,000 hilaustts sea milder a 2T0-toot bead. The ultimata developoest calls 

for six such units, rated at 40,000 kilowatts Inger a bead of 375 feet. 

41. The Diablo development of the tit, of Seattle consists of a constant 

angle arch don 389 feet high and a poser tusmel 2,000 feet long and 19.5 feet 

in internal diameter leading to the mess hones. The present power installation 

is on• 00,000 kilowatt gemmrater under a head of 807 feet. Another unit of 

the saes sloe will he reedy for operation during the summer of 1937. Teo more 

00,000 kilowatt units will be installed when power demands servant sad when 

upstream storage will have been developed at the so-eallad Baby sits. (Sop 

paragraph U.) 
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• 42. Akzta=gb - Skagit River is navigable to liarblemount, 70 miles 

above the month. None of the tributaries are navigable. ?resent navigation 

upstream from Mount Vernon is limited to tho towing of logs by small boats, 

but regular freight service is maintained batmen Vaunt Vernon and Seattle, via 

the North Fork. Logs dumped in or adjacent to South Fort aro towed to salt water 

via that branch. The existing project, adopted by the River and Harbor Act of 

June 25, 1910, provides for • low-ester channel in the 'Louth Fork between Skagit 

By and deep water in the river'by the construction of a training dike at the 

mouth of the river, regulating dikes and a mattress sill at the herd of the 

North Fork, and sills to closs-subsidiary channuls in the delta. 

44. The mattress sill at the heed of North Fork, the dikes closing off 

subsidiary sloughs, and the training dike at the mouth of South Fork, were cos-

plated in 1911. The expected results were not, however, secured, mod the con-

trolling depth over the bar at the mouth of south Fork does not emceed one and 

oseQeslf feet at mean lower low water. Further lurk is held in abeyance awaiting 

the required local 000peretion for work on a bar on the South York just below 

the heed of the forks. 

41. The larger part of the flow of Skagit River was formerly carried by 

the South York, bet it now diseiterps throe& the North Fork, so that freight 

boats plying om the Skagit River have ceased to use the South Fork because of 

shallows there'll sad miss the North York. The mattress sill across the North 

Fork wee intended to throw more eater down the South Fork, but apparently did 

not do so, or at least was not stfeetive in improving depths in it; consequently, 

the sill was partially removed to facilitate nevigatiom in the North Fork. 

40. Iguagginge  - The mean temperature of the Puget Soand country 

ranges from SS° in midwinter to 10° in summer. The overage is from 1155 °  to 4S° 

in midwinter and from SO°  to 240  ineidaummer. From Table 2 it will be noted 

that the range of temperature in the Skagit Resin is from -1° to 99 °  in the 

loser portion, and from -11° to 109° in the foothills, with a mesa annual 

temperature of about 40°  to 10°. 
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Table 2. - 'Weteorologioel data for stations in or 
near Skagit River Basin. (Compiled from 
reports of United States Weather Burs= to 
December 21, 1956.) • 

1 	 I  T•mp•ratur• 	 I trecipitation 

t Elm. 4  20.4  Maxi- Itean 2  214- Leng6I No. '  'dean : Averse: 
• Li:.  : of I wa d Annal mum` of ' of Annuals annual 

Station 	A 

	

yrs; 	I 	a 	: 	Trl. ?recto- enow- 
a 

	

me= sok obi. 	2 	, 	: 	s 	012 ' its- s fall 
• level I 	1 	3 	i 	1 	 s 

1 	fist i 	4 Fag 	1,6  3  r . Weis; 	• Liaa  che; 	trochee 
I 	 g 	g 	a 	g 	I 	 t 	I 

NOWA baker Lodge: 4203 s 

	

1 	1 	3 

	

6 ' 	as' 	so.d -11 2 	92 2 1  10 2  115.13 505.6 
I 	1 	1 

Diablo Des 	t 892 ' a ' 1024  46.8' -10 2  200 3  V 84.48 	88.8 
s 	4 	1 	8 	I 	I 	1 	I 

Baker Las 1 	670 	a 	.. 1 

	

3 	
''. I 
	

•' 	
1 

	

'•
1  8 =  102.88 	58.1 

I 	3 	1 	3 	I 	1 	a 	a 

Gorge lower Plant• SOL s 22 3  1094  49.11  -4 I  199 a  :13; 75.54 	79.9 
t 	s 	a 	8 	8 	I 	a 
a 	s 	 a 17 I  77.17: Darringtoa 	 500 	12 2  106 4  48.24  -11 a  142 	 36.6  
s 	a 	1 	I 	8 	i 	I 	i 

Comes 	8 243 s  22 ; 100 2  53.32  -1 3  196 2  21 2  62.121 29.6 
a 	a 	I 	a 	: 	: 	1 	s 

Amoortee so 1  a) 1  tos1  sod,' 7 2  254 	46 4  27.57: 	8.3 s 	 : 
a 	a 	I 	a 	a 	a 	a 	a 

Sofro %alley 	1 	48 I  40 1  99' 50.26  -1 ' in i 40 1  46.89: 	9.1 
t 	a 	a 	a 	a 	a 	1 	I 	1 
a 	 1 	1 	i 	I 	4 	$ 	a 

47. ftesinitatiely.  - The amount of precipitation is unequally distributed 

seasonally, there being a •wets swoon beginning in October or November, and 

=tending to Marsh or April, or occesional17 as late as May. On the average, 

about 80 pereent of the annual precipitation occurs during the wet csacon, t 

greater part uavuily falling during the night. 

48. The mean annual precipitation in the mountainous portion of the Skagit 

Basin =coeds 100 inches, decreasing to about 50 inches or even less in the low-

lands. November, December and January are the months with greatest precipita-

tion; June, July end August are the driest. On the summits end higher slopes, 

the pester part of the winter precipitation is in the form of snow, which, at 

elevations between 6,000 and 10,000 feet, probably exceeds 600 inches annually, 

deereseing to less then 12 imams =sr the coast. (See Table 8.) 
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 Geological Survey has gathered stream-flow data at 24 gaging stations on the 

Skagit River and tributaries for varying lengths of time from 1.900 to the 

present. House Document No. 167, Seventy-third Congress, second session, 

presents a summary of all of these data to September 80, 1961. Table Z, 

following, summarises the available discharge data to data for such of the 

gaging stations as are partianlarl,y pertinent to flood control problems. 
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50. Dame& - Skagit River, in common with other rivers simLarly located 

on the 'astern slope of the Cascade Range, to liable to severe floo4:n which at 

tines cause greet damage. Tho whole of the Pacific Uorthmeat is subject to a 

peculiar warm, east wind blowing off the ocean, usually free the southwest, 

known as a "Chinooks. The "Chinook" induces exceseive precipitation over the 

entire area within its path, melts with greet rapidity the socumulated anew 

lying on the morally rough and precipitous areas, augmenting the local do.Ln, 

stream run-off and producing short but high crest floods. 

Sl. A flood is liable to occur at almost any season of the year. For az. 

ample, in the year 1626 there vas • flood in January, one in June, and one in 

November. A Chinook will usually cause a rise in the lower river about Z6 hours 

after it begins to blow, the aoount of the rise depending upon the velocity, 

temperature and duration of the bind, the intensity and secant at precipitation, 

and the sweat sad character of snow in the mountains. The highest floods 

usually occur in November and December when the winds carry • large &mount of 

moisture, causing a heavy precipitation, and when the anew in the mountains is 

loose and porous. 

62. The first white people settled in the valley about 1869. Sigh-water 

marks since them have been recoriel from time to time, with increasing accuracy. 

Prtor to that ties the record af floods depends upon testimony and trail:Lion of 

the Indians, upon certain direct and indirect evidence of highpeater marks and 

upon flood rewards elsestere. Gaging stations have been esteliLlehod only since 

1906 and the records therefrom are not, in general, continuous for any particular 

station. 

65. In 1923, Yr. J. E. Steuart, of the United States Geological Survey, 

eolleated data for, and partially completed, a report on Skagit Elver, jointly 

for his department and for Skegit County. Ur. Stewart ► s report contained flood 

data and interastion en the climate and geology of the valley. a. made a care-

ful study and analysis of all data and evidence available and reached the con. 

elusion that °a flood about 1816 was nearly a sexism, but there had been prior 

to that tins several floods approximately as large.° The 1515 flood had, he 
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believes, about twice the discharge of the floods of 1909, 1917 and 1021, and 

he also found evidence of a flood in 1856 about one and one-half times se 

great as those recent floods. The following data, with the exception of thos 

for the 1952 and 1955 flood:, are taken from Er. Stewart's report. 

jolst  of stator floods  

About 1815; `toxinus flood. 

18581 Nest highest and higher than any since settlement of the valley. 

December 14, 1879; 1880; 1882; November 5, 1885; October 50, 1867; 
Nay 27, 1894; No specific record. 

November 18, 18981 Highest, up to then, sinee settlement of the 
valley and probably since 1858. 

November 19, 1897: Everywhere higher than that of 1898. Especially 
high from Cascade River to below Birdsview. In general in this section of 
the river the 1897 peak has not been exeseded since the settlement of the 
valley. This flood rose pith romarhable suddenness due to • very warm 
Chinook and heavy rain. Both stopped soddenly after about 56 hours. The 
Cascade, Sauk, and Baker esro very high and caused a high peak in the 
Skagit near the mouth of each stream, but due to sudden starting and 
stopping of flood conditions the peaks were rapidly reduced by storage 
in traveling down the Skagit. 

November 18, 19081 Exeeeded that at 1297 in the diked district, 
due to meat oonstruction of dikes. Elsewhere loser. 

NoveMber 50, 1909. Exceeded all previous since settlement, and a:- 
seeded all sabsequemt (up to 1020 floods above the Caseade River sad 
below Birdsvle, to the sea, except where log jams affected the 1897 std 19£1 
flood:1• 

Deseeber 50, 1817: Hasstabla tar length rather than peek height. 
Comperable in height to 1898 end 1908. Damage on the delta me due Art.. 
to the long period of overflow after the dikes had been broken. 

Demobs, 111, 19218 NearlY as great  es  1909. 

February 27-28, 19121 Estimated natural discharge (oorrected for 
effect of upetrean storage) at The Dales about the same as the discharge 
of the 11911 and 1908 floods. geasured discharge at The Dallas 55,000 
second-feet less than estimated natural discharge. Occurred later in 
sister seam* than usual. 

Jammer, 25, 1938, Somewhat lower than flood of February 1952. 

54. Flood discharges as determined by *r. Stewart, together with date on 

the floods of February 1952 and January 1955, are shown in Table 4. 
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Table 4. - Flood dinchaxgas of Skagit River. 

• 

$ Skagit River at 
$ Reflector Bar 

Dots 	$ (Drainage area 
$ 1,100 en. miles.) 
. Crest discharge 

?sr 
. Total 	:17.Yile 

Sec.ft. gloc.ft. 

$ Skagit River at 
$ The Dallas (Drain- 
s age area 	eq. 
: wiles.) 

Crest dIscherre 

Totcl 	
E'er 
so-. mile 

1 Sec. f t. 	ape. ft. 

1 -- 
; 

lUnited States Geological Survey eater Supply Paper No. 852 reports this 
as 66,000. 

2 	 Gorge Casored discharge below Gor power plant (drainage area 1,160 emtlare milse)!  

heti:sated discharge corrected for stamp in Diablo reservoir. 

4Neasurei. 

hotfooted natural, oorrected for attest at upstream literate. 

684 The disebarge at the 1921 flood at Genet Vernon (drainage area  !,062 

square miles) um apprawimately determined by ar. Stewart as 160,000 second-

testi  of shink 140,000 sensed test sae carried by the river abannel below • 

break in the dikes Just above the Great Northers Railway bridge. It will be 

noted that for this flood the crest discharge is given's. 240,000 second-feet 

at The Dallas: 110,000 mooed-feet at &Are Woolley, sad 190,000 second-fast at 

Vaunt Vernon. This decrease to peak discharge as the floods advance downstrees 

is due to storage to the river channel and overflow arose. 

364 astoses 1921 and 19611 conditions of the Skagit River were materially 

modified by the cometractime ot two Paver reservoir's. One in Biker River 

(absence Lake) with a amble capacity of about 152,000 sore test, and one on 

1815 
1856 
Nov. 16, 1696 
Nov. 19, 1997 
Nov. le, 1906 
Nov. 30, 1909 
Dec. 30, 1617 
Dec. 12, 1921 
Feb. 27, 1938 

do 
Jas. 25, 1968 

1115000 
95,000 

s 
s 	46,000 

WIMP s 
s 	70,000 
s 	43,000 
s ea000l 
s es000 

47,
!  

: 	4000  
s 30,3002 

8 DM 
: 	86 

-- 
44 
-- 

: 	64 
1 	39 

; 	
57 

: 41 
I 26 
• 

$ 500,000 
350,000 

: 275,000 
 
280,000 

3220,000 
o 240,000 
te700of 
laa,o0o! 
1514006  

s 188 
130 

I 
102 
_- 

3 	96 
61 

1 89 
64 
67 
49 

s 

0100,000 
400000 
455,000 
:190,000 
aao,000 
*20,000 
436,000 
*10,000 

: 	--- 
.....1 

:Skagit :aver at 
s,;,6x00 Woolley (Drain- 
sage area 2,970 es. mi.) 

4:rest .11erhorpe  
eer 
wr.  

dee.ft. Clecat. 

s 1A5 
1 101 

62 
64 
61 
74 

s 86 
: 71 
4 ■■ 

■■ 
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the upper Skagit River (Diablo reservoir) with • total capacity of 30,000 

acre-feet. Although the reservoirc were constructed solely for power dove 

soot, their normal operation was such that the beginning of the winter flood 

season found both reservoirs well drawn down and with a considerable amount of 

storage capacity available. Thus, although it occurred late in the winter 

moon, the crest discharge of the February 1332 flood at The Palos was 

measured as 147,000 eiroond-feet, with a run-off, during the three days of highest 

dischargs,of 602,000 acre-feet. It has been estimated that, it Channon and Diablo 

reservoirs had not been in operation, the crest discharge at The Cellos would 

have been about 182,000 second-feet, with a corresponding three-day rue-off of 

706,000 acre-feet. 

67. In geosral, floods in the Skagit Basin are of short duration. occasion-

ally tee or more create occur a fee days apart. Tables 8 to 11, which show daily 

discharges through flood periods at the sore important stations within the basin, 

illustrata thee' potato. 
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be. Table 12 condenses flood-flow data of the Skagit River wystam. In 

each case the discharge of the tributaries is given for the day preceding the 

maxim= discharge at Sedro Woolley or at The Galles. It will be soon that the 

tributaries of the Skagit River ahoy markedly different rates of discharge. 

Thus Skagit River below Ruby Creek, which drains SS percent of the area 

tributary to the river at Sedro tvolley, oontributes less than 16 percent 

the flood discharge at Sedro 7.00lie7; whereas Cascade River near !ilsrhlen:lunt, 

draining only 5 percent of the area contributed in 190i, 16 percent of the 

discharge. It is most unusual for the upper roaches of a stream to :hoe a 

lessee discharge per scuare ells than does the atresa as a whole. The lerobbble 

explanation of this lessor discharge of the upper Skagit Basin is that the area 

is shielded from the hmaid southwesterly vises by the high range of mountains 

of which Mount Baker, amount Shuksen and Glacier Peek (Whetcos Cont') are a 

part. 
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59. Probable future floods.  - Natural evidence at &enactor bar indica 

that the flood of 1615 was nearly a maximum, but that there had been, prior 

that time, several floods approximately as largo. The discharge of that flood 

at The Dallas (500,000 aeoond-feet) is equivalent to • discharge of 151: socond-

foot per square mile from the entire tributary are:. No flood of actual record 

in the I'uget Sound region has approached such • rate of discharge for so large 

a drainage area; and it is probable that such floods will occur only at ox-

tremely long intervals. Table 4 shoes that floods in excess of 180,000 second-

foot, at Sedro Woolloy, have occurred six times since 1506, or on an avbrtga of 

once in seven years. Cuch floods may be expected to occur in the future .1th 

about the same froluency, with materially lerpor floods, such as that of LDL6, 

occurring ct such longer intervals. 

60. yloodmd Argo,- She area Subjeat to inundatIolity major floods of the 

Skagit River coppriaes about 75,000 acres, coat of which is improved and cul-

tivated land. Of this emouat, 70,000 gorse lie west of Sedro Woollay, including 

practically all of the area lying nest of the Great Northern Bailing between 

Illltoun sod ilasoberd, about 35,000 acres of which ars, at ordinary river 

stops, tributary to Umiak River, Joe Leary Slough and other sloughs of ?rc 

Bay. About 45,000 acres of the flooded area have been inclosed by dikes (see 

paragraph 74, Wei& offer some protection against inundation. so  that the entire 

75,000 acres would probably not be floated during any ordinary flood. Included 

lrr the flood plain are portions of the towels of Hamilton, Lyman, Sedro 

Burlington and Mount Vernon, as well as about 55 miles of railroad grade and 

50. or more milma of stets and county roads. 

61. Ord value*,  - Using data abstracted frog the fifteenth census of the 

Hnitod States, it is estimated that there are, in the overflow area, about 1,300 

farms, embracing as ores of 55,000 acres and valued, with buildings and equipment, 

at 616,000,000. Buildings and farm maChinery represent $5,000,000 of the value, 
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thus leaving $11,000,CSC as the value of 53,000 acres, Qr as average of $202 

per acre. About 22,000 acres of the farm land is uncleared or in pasture, and 

is subject to little damage by inundation. Assuming an average value for this 

non-crop land of 8100 per core, there would remain a valuation for crop land of 

88,800,000, or $264 per acre, and a total valuation of 813,800,000 for crop land, 

buildings and equipment, ell of 'Slob ore Liable to :are or lees damage at times 

of flood. rne values given are as ::eternised in 1330 and ere =torte/1y higher 

than proeent-day prices. It is reported that the best valley land as of January 

1=6, was being quoted and wee valued by the Yederal Land board at 4150 per acre, 

and that partially cleared bottom land in the upper valley was quoted at fTb per 

62. No data are available as to the valuation or costa of toes property, 

rood and railroad grades, etc., or other nos-farm areas subject to flood domag•. 

68. jazguhiffigy - Although the dams* caused by floods in the Skagit 

Basin has been large, it is difficult to evaluate tocattse of the lack of data. 

Leek of proper flood control will have a retarding effect on • higher oeveloo-

mat in the basis in future years, or if it be acre highly developed without 

the flood control protection, an increase, in the annual flood damage looses 

vill result. The estim•tes of dosages given in the succeeding p•regraphe were 

prepared by various local agencies, no check being mad* by this office. 

64. The spring flood of 1894, which destroyed crops valued at 11,500,000, 

prompted the settlers to extand their system of dikes. The flood of 1897 'oohed 

out the roadbed of the Great Worths= Railway betosen hurlingtoe and Sedro 

Woolley, flooded part of Boast Tertian, and caused a heavy loss of livestock and 

property above Concrete. The flood of 1906 caused a lope of 8280,000. The die-

Charge at Solaro Woolley during the 1897 flood was slightly greater than for the 

flood of 1906, so the damages vaulting from the 1897 flood were probably on the 

order at $500,000. The flood of 1309 caused dosages conservatively estimated at 

81400,000. It ruined ass, ferns, destroyed several hundred heed of livestock 

and meshed out many miles of dikes and drainage ditches. The Greet Northern 
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Railway embankment between Burlington and Jaunt Vernon was washed may and 

serious damage doom to the state highemy. That pert of :fount Vernon west of 

the river wee entirely flooded. 

88. The flood of 1917 caused a loan estimated at $500,000. It dszt.myed 

tho roadbeds of the Great Northern Raileay and of the Pacific Northseat Traction 

Company (tracks note removed) betwoen Mount Vernon and Burlington, seriously 

interrupting the communication of the region for two gooks. Extensive danace was 

also done to the dikes. 

68. The 1921 flood caused a tangible loos of over 3800,000, the greatest 

damage being inflicted upon the Lad and crops, roads and bridges, citchcc nod 

dikes and the logging industry. 

87. The tangible dames.' due to the February 1932 flood of the Skagit Rivor 

are estimated to have been about $000,000. This amount does not inclu:o such 

intangible damages as the loss of Wade on account of the disruption of bus-

/nose and toe crippling of transportation and cocounic&tion. The chief damages 

suffered were, in round numbers: To farm lands, iaprovementa and crops, fg00,000; 

to railways, $48,000; to public roads and bridges, $38000; and to dikes, e14,000. 

6$. A aims flood in December 1953 did damage to land end improverents 

in the upper valley to the extent of about $50,000. At the same time shnoraally 

high tides broached sea dikes and flooded parts of the delta area with wilt 

enter. It is estimated that the damage from this source (which is not con-

sidered flood dmesge) was approximately 8200,000. (See pampa* 74 for cost 

of repairs and betterment& made by the Civil corks Administration and the 7.0sh-

Smiths Rwergeow belief Administration). 

88. No data are available as to the damage resulting from the flood of 

January 1935, at by comparison of flood heights with the 1932 wad 3.055 floods, 

it is believed that the damage frog the 1936 flood was about $100,000, chiefly 

in erosion of lard. 

70. Affimm. - A austaasy of the reported flood looses is given in 

Table 1E. This round L incomplete and based on very maser data for the 

earlier floods, but serves hi • guise in deriving en eatinato of mutual flood 

1011111114. 
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• 
1894 	 3 

1898 (Jaz.) 	1 

1896 (Juno) 

tans (nov.) 

1897 	 a 

1908 

1908 

1909 

1914 

1917 

1921 

Lau (rob.) 	1 

1932 (Mow.) 

1933 

1933 	 s  

Total s  

31,404:00 	a 

No record 
	3 

No record 
	1 

No record 

!00,000 

230,000 

NO' record 
	3 

1,500,000 
	1 

No record 

500,000 

S00,300 
	1 

800,000 

No record 

50,000 

100.000 
•	 

$5,300,000 	
3 
6 

Crest discharge 
at Sod= Woollov 

Second-fast 
No record 

(1) 

(1) 

185,000 

190,000 

180,000 

92,800(2)  

220,000 

104,000 (2 ) 

195,000 

210,000 

147,=011) 

 Lle,000(11) 

lalimo (8) 

1151.mo( 3) 

Table 13 - Summary of known flood looses. 

Estimated 
Thar 
	

Lose 

Average 	
3 

, 11394- 
191$ (42 years) 	12$,000 
Sew 	 180.000 

..•■••••••■ 

(1) Probably over 100,000 second-feet. 

(2) 24-hour discharge. 

(3) At The Dallas 

71. The ineesplets satinets of $110,000 gives no consi.ieration to Loarsa 

resulting fres lesser, unlisted, floods that occurred during the period, to the 

unrecorded damages for sow of the floods listed in Table 13, to the orobmbla 

increase in damages that would occur doe or in the future for floods of the 3448 

oagnitude, nor to tho damages that would result from a flood ltho that of 1858. 

With tbese facts in mind and considering, further, that no allowance has been 
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made for intangible damages, it is assumed that the average annual flood loscos 

.count to t220,000. This estimate oontaine an allowance for the losses thet 1111111 

be caused by floods enuel to or less than that of Me. 

p. WORK DONE ST LOCAL virmrsTs., 

72.ziariatsaiulagiLizanualagjaa. - The only existing works for control 

of Skagit River floods oonsist of dikes and dreinage ditches. Two reservoirs, 

constructed and operated in the intermit of power development, furnish incidental 

storage for detention of flood esters. (Soo Paragraph 80). 

73. ;lame and Maine distrielg,  - Downstream from Saito Woolley ere 16 

diking distriato, organised end operating under the lave of the State of rash-

testae, chick abbrace • total area of approsimately 45,000 moss. They have 

expended on the construction and maintenance of dikes, to 1935, a total of about 

$1,500.000, or $W per sere. In addition to the area inclosed by district dikes 

there are •bout 1,000 mixes diked by individual Land-holders, but the mete of 

these dikes are not available. Such of the diked Land 'oath of Cornish River 

lies outelae at the Skagit River Basin proper, but overflow esters of the Skagit 

miessiamelly cower the aria. Over 30 pereeet of the existing dikes are designed 

to protest the area from inundation by salt ester. NO accurate separation of 

oasts between salt and fresbrester dikes is possible; but in general the rivv
0 

dikes are of homier sestina end more easily oonstructios than the see dams, 

so that the total cost of river dikes, both district and private, has probably 

beam. between ens and onousrter and one and Three quarter million dollars. 

744 Follening the aboormally high tides of December, 1955, about 50 miles 

of dikes, chiefly along the sea front, sere repaired and strengthened with Civil 

Works Administration and Reshingtma Reergeney Relief Administration funds et a 

cost of 4161,205.14, the eonstrmation work being under supervision of this 

Ones. 

75. Table 14 summarises data pertaining to the 11 diking districts of the 

Skagit River delta. 
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Tnblo 14 - Diking Districts, :-.kagit County 

s 	: i:crow 	• . Lstimoted Value s 	Resent Annual Assessments for Diking 	s 	Total Levies to 
District s Date 3 in 	1 	of Lend 	; 	 per Acre 	 s 	1914. Inolusive  

s Organ-s Vistrict : Totn13 s l•r t 1928 ' 1929 : 1933 ' 1931 ' 1932 ' 1933 ' 1934 s 	ler 	' Total 
:  issed t (1514) 	 i Aare s 	s 	1 	1 	: 	: 	t 	s 	sore 	t  

No. 1 	 : 	
: 	 8 	 1 	t 	s 	$ 	 t t 	 • . 

t 1897 I 8,268 	:!1,571,000 	:190 t,e.o.51 ::0.42 :4'0.42 1 -- s20.63 10.42 40.63 se 37.26 	: 	308,027 
Mo. 2 	s 1097 s 2,632 s 564,000 s 210 t 1.52 3 1.52 t 0.95 40.76 t 1.52 s 1.52 1 1.52 t 
:.0.

: 199077 
o. 3 1  1 1897: 6,366 	1 1,,,1„000 : 280 8 0.94 : 0.94 : -- : -- : 0.63: 0.79 s 0.79 s I0:2: 	1 	386,037 
lo• 4 	: 	--- : 1,579 t 250,000 I 160 1 0.22 t -- s 0.38 s -- t 0.16 : 0.38 t 0.32 3 11.75 s 	18,W  

:.o. 1 	: 
:so. 

1  
1 s 

	

1897: 2,825 t 638,000 t 230 : 0.50 : 1.50 : 1.50 1 1.00 : 1.00 t 1.50 t 2.00 : 59.19 s 	167, 
1997: 	631 t 	70,000 : 110 s -- s 0.79 t 0.79 1 0.32 t 0.48 : 0.48 s 2.53 s 	 i 	9.27 

:so. 9 1  , : 1897 1 1,419 1 	320.000 1 230 t 0.25 s -- t -- s -- s -- s 0.21 t -- 	1 	14.01 	s 	19,883 
::o. 12 ' : 1897 t 13,g; :2,50;,000 t tgg t 0.83 : 0.83 t 0.21 t 0.08 1 0.81 : 0.86 t 0.82 

s 2  1897 : 1, 	s 338,000 s 	t 3. 	: 1.07 1 0.80 1 o.8o : 1.4o : 1.20 : 1.79 : 
s 4.18 	$ 323,513 

lo. 13 4 60.i; s 113.5C5 75 
:m. 2 s 1903 : 	C85 	: 	120,000 s 140 s 2.26 3 1.69 I 0.45: 0.45 : 0.51 s 1.02 s 1.00 s 67. 	: 

: 19o4 : 	407 1 	77)g,000 t 190 : 2.32 : 2.32 : 2.31 t 2.31 1 1.47 : 1.22 : 1.23 1 65. 	: 	H !:o.o. 	 4  3 

:0. 18 1 : 1918 1 	5 	253,000 : 440 : 1.22 s 1.22 s 0.95 s 0.97 : 2.92 s O. s 1.56 
4.36  g 4.36 t 4.36  3.56 1  5.17 1  5.p S 1.19 1 

1 47.32 
13.99 : 1 176:655 

27.n9 
vc. 17 	: 1910 : 1,26 	1 428,000 I 340 1 	 1 

: :o. 19 - t 1919 t 1, 0 	• . e42,000 : 230 : -- : 0.51 : 0.15 t 0.03 ! 0.26 : O. 1 s 1.02 1 11.06 	: 	21,605 
ro. 20 	: 1919 s 	537 : 	24,000 : 50 : 1.86: 0.93: 0.42 t 	s 0.93 I -- s 3.50 3 38.78 	3 	20,825 
" 	

% 	: 
o. 21 	: 1922 t 	391 	

: 	
176.000 3 t 450 I 2.05 : 2.V4 i 1.18 t 0.58 8 0.90 1 1.23 : 1.79 t 

s 	: 	s 	: 	s 	t 	s 	8 	
21.91 	8 

I 	
9667 

Total or s 	s 	 s 	s 	s 	: 	1 	s 	t 	s 	: 	 s 
Average i 	t AA .  ••• 	: 9,590,000 1 

4213 t 	s 	: 	s 	8 	1 	t 	3 41.95 	I  1,007,306 „ 
3 	3 	 3 	 3 	8 	1 	: 	$ 	1 	s 	s 	1 	 s 

2  Reorgnoized in 1929. 

I Paned on 1934 assessment. County assessor says actual value in equal to aesposaed value x 4.515. 
Local appraiser of Federal Lard Dunk estitates overage value es t., 195 per faro. 

1 Sather wholly or partially outside of Skagit River drainage area, but area arrested by overflow from the Skagit River. 

• 	• 	• 
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76. The fact that Skagit River floods still inflict largo dasegss in 

the delta &roe indicates that those dikes do not furnish adequate flood 

protection. Built without a comprehonaive and coordinated plan, many of the 

dikes are poorly designed and improperly located. In an effort to enclose 

as ouch Land as possible the dikes have been placed close to tho river ts-nk 

with little or no consideration given to alignoent, rivcr eections or other 

elementn entering into the Aroper design of such a syetoo. Le a moult freruent 

breaks, due to overtopping and to umdersining of river barb and dikes, kuorla 

occurred. 

77. jggjzsgraALUdaggc.aglgigja,- avplementing the protection 

afforded by the diking districts are drainage ditches coestructed ty 12 :rein-

age districts, also operating under *tato law. Cats concerning these districts 

are summarised in Table 1.5. 

• 
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78. Inaluding all sorb dons by the Civil Works Administration, by thr 

Works Progress Administration, by diking and drainage districts and by indi 

tale, the total expenditures for the reolamation and protoction of the lands 

has been over f8o00,000. In addition there is provided by tax levy in Skagit 

County • fund known as the •River Improvement Fund• to be used for minor work 

of river protection and for collection of bydrographic and other data. This 

levy is limited by state ley to one mill on the dollar per annum. Data are 

not at hand as to the total expenditures under this fund, but for the years 1232 to 

1334, inclusive, the fund provided $1,678 for river protection and 0575 for co-

operation in maintenance of the gaging station at The Dales. The work done 

by Ir. Stewart (paragraph SS) was also paid for from this fund. 

ye. raggZigigasagdgiagjigligajolisto  - A Works Progress Administration 

project for the revettiag of banks at point@ of erosion between gasilton and 

Burlingtnn, sponsored by Skagit County, is being prosecuted under the engineer-

ing supervision of this office. As sat up, this project contemplates the 

placing of 21,400 Linear feet of revetment, totaling 154,500 square yards, at 

an estimated cost of $228,000. To date, there has been completed 12,360 linear 

feet (08,450 square yards) at an expenditure of 4154,780. or rapid progress 

would have been possible had sufficient relief labor bees available. About 

5 persist of the funds expended oa this project has been furniAdted by the 

spommaring •gemay. 

80. petentine relerwairg,  - Shannon and Diablo Dens, referred to in 

paragraph Se, veto built, and are operated, for the development of power. The 

normal %matt= of these reeervoirs, however, has to 	this well drawn down 

during %exists, flood season, so that during the flood of February 1352 they 

ebecrhed • anasidanible part of the flood roo-off from the upper Skagit and 

Baker Rivers. Lake Shannon will amateur to be operated as a storage reservoir, 

but Diablo Des will, in the future, serve only to create head and provide daily 

ponders, thereby reducing if mot entirely eliminating the flood oontrol value 

of that reservoir. 
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61. Beedgg. - A joint public bearing urns bald t7 the Departments of mar 

and Agriculture in Mount Vernon, Washington, on March 2, 1987 at ehich about 

70 persons mere present. County officials stated that the county's financial 

position was such that it would to impossible at this tine for the county to 

furnish the local cooperation required for the construction of the Avon ny-pass 

as authorised under the existing project. The conoensue of opinion was that the 

By-pass was not muted but that dredging in the lover river chaanal and bank 

revetment to prevent erosion of land was necessary. One speaker suggested 

rovoteent to prevent erosion and the oonstrtation of a flood control reservoir 

00 Sauk River in lien of the cometruction of the Avon Ay-pass. A copy of the 

minutes of the hearing is inclosed. 

Itt. Zgdgellinguagzegaiggeagegel. - four plans for reducing flood damage 

is the Skagit Begin have been oonsidaredt Storage of flood waters, diversion 

of flood eaters, modification of the existing diking system, and channel 

improvement. 

66. /km& - Beforelme has already been mode to the teo existing 

reservoirs on the river system. Although these two reservoirs have in the 

putt operated to redoes flood flow, no relianoe can be placed upon their 

effieleney at future flood periods, inasmuch as both of these are nos regulated 

solely to meet the exigencies of power demand. 

64. Iketereas undeveloped power sites exist in the Magi! Basin (see louse 

Deasant So. M s  fled Coagress, tad session. p. 76 st.seq.), but of the in-

vestigated altos only fame combine apparently favorable dap sites with suf-

fice/est storage capacity to oaks them effestive as flood control reservoirs. 

Those four ars the Ruby site on the upper Skagit River, the Cascada site on the 

Cascade River, the loner Sauk site on the Sank River, and the Baker Lake site 

oathse upper Baker River. 

66. Ruby sites - This site has been under investigation by the city of 
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Seattle for a mbar of years as a possible extension of its sunicipal power 

development. The dam site is on Skagit River, just below the mouth of Ruby 

Creek and approainstely at the upstreaa limit of the backwater froa Diablo L• 
The river at the gate floe. in u southeasterly direction through a rooky gorge, 

both banks of uhich are coe?osed of granite bedrock. Teat borings made by the 

City of Seattle indicate goolfoundation rook at depths varying free 25 to S6 

feet below the stream bed. The physical condition at the site would wait a 

den about 610 feet high tweeting a reservoir of 3,000,000 acre-feet total 

capacity. Such a capacity would be vastly in nem of the amount that would 

be needed for complete control of even a marinotflood at that site. 

N. Table 12 shoes that the run-off at the des site for the three highest 

flood days of 1909, 1917, 1921 and 1931 see 128,000 acme-het, 118,000 acre-feet, 

152.000 sore-test, end 111,000 sere-feet, respectively. It meld appear, there-

fore, that • storage capacity of 150,000 acre-feet would be smile to detain the 

three-dey rue-aft from an ordinery flood, end possibly • capacity of about 

300,0430 earo•foot would be soffiniset to absorb the three-day rum off during 

rush • flood se that of 1615. The smaller capasity meld be provided 47 a doe  315 

feet high and the larger by a doe 340 feet high. 

R. By eempemison of the crest discharges below Ruby Crook with those near 

Sedro•Voolley as given in fable 12 it will be seen that even though the en 

flood flow of the river at the des site were stored, the discharge through 

delta area would still exceed the estimated capasity (140,000 seocrad-feet - see 

paragraph 56) of the diked chatmal, and *arises flooding of the loalands would still 

result. The TOOMM2fOr this being, that although the - drainage area at the Ruby 

site is 32.9 perosat of the area at Sedro Woolley, the river, at tea dam sits, 

eeeteibuted but 15.5 percent or lees of the madam Whom: discharge at Sedro 

Woelley sad but16.4 persist or less of the swap three-day sue-oft. The city 

of Seattle was gesatad a peeliataary permit for a gamer develegamat at the site 

by the 'edema Power Commission on March 6, 1921, and it .is understood that 

applisatioa for llama, has been =de by the city. It is believed, therefore, 

that further oemeidersties of the site for purely flood control purposes is 

4 o - 
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Seattle for a =hut of years as • possible extension of its aneicipel isomer 

development. The dam site is on Skagit River, just below the mouth of Puny 

Creek and approximately at the upstream limit of the backwater frost Diablo L• 
The river at the site flows in 4 southeasterly direction through a rocky gorge, 

both banks of "Mach are coellosed of granite bedrock. Test borings made by the 

city of Seattle indicate gocifoundation rook at depths varying from 25 to SS 

feet below the stress bed. The physical condition at the sit. would permit a 

dam about 510 fast high cresting& reservoir of 3,000,000 acre-feet total 

capacity. Such a capacity would be vastly in excess of the amount that would 

be needed for complete control of even a maximum flood at that site. 

N. Table 12 shoes that the run-off at the dam site for the three highest 

flood days of 1909, 1917, 1921 and 1932 was 125,000 acre-test, 118,000 acre-fest, 

152,000 scre-test, end 131,000 acre-feet, respectively. It mould appear, there-

fore, that a storage capacity of 150,000 asre-fest would be ample to detain the 

three-day run-off from an ordinary flood, and possibly a capacity of about 

200,000 acre-teet mould be sufflaiest to absorb the three-day rua-off during 

susb a flood as that of au. The smaller capasity could be provided by a dam 515 

feet bleb and the larger by a dm 380 feet high. 

27. By cesserisou of the crest discharges below Ruby Creek with those near 

Sedro•loollq as gives is Table 12 it will be seem that eves though the en 

flood flow of the river at the dem site were stored, the discharge through 

delta area would still exemed the estimated capacity (140,000 wooed-feet - ems 

parepepli 55) of the diked channel, and serious flooding of the lowlands would still 

result. The resale for this being, that although the•drainsge area at the Ruby 

site is 32.9 persist of the area at Sedro Woolley, the river, at the dam site, 

asstrikated but 15.5 peroeut or less of the maximum 24-b our discharge at Sods* 

loeller sad but 12.4 peraust or less of the maximum three-day rue-eff. The city 

of Seattle was granted a prelissinary permit for a power develogmast at the site 

by the Federal Power Commissies =larch 5, 1927, and it is understood that 

spoliation for lianas has bees ends by the city. It is believed, therefore, 

that further oosedderatica of the site for serail/flood central proposes  is 

futile. 
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Si. Roder the terse of the preliminary permit - 6 . . the licensee shall, 

if is rewired by the Conniesion, provide for storage of flood waters in said 

Ruby reservoir is oonnection with asp plans for flood relief that say be adopted 

by tbe otat• or by the United States on such terse of cooperation as may be 

deemed Just and equitable by the Commission." A study of peat stream flow at 

the site reveals that :ore than 200,000 sore-feet of storage night be reserved 

during the winter flood period (November to February, inclusive) with little or 

no sacrifice of power output. A reservetioa of 200,000 acre-feet yould bold all 

of the three-day run-off at the Ruby site for a flood SO percent pester in 

run-off than that of 1909; such a flood would approximate that of 1956. The 

cites present (although tentative) plans provide for a don with crest at 

elevation 1,710 fort with control by gates to elevation 1,725 feet. The city 

states thato*Ibe top layer of 15 feet depth is to be reserved for flood control, 

and will acetate 500,000 acre-feet of storage'. 

SO. In the abeam of • detailed estimate of this oast of the Ruby power 

development, may an approximate estimate sin be =de of the met of reserving 

storage for flood control. It would appear, hammer, that in view of the very 

small reduction in poser output resulting from such reservation during the minter 

months, the city could afford to male sash a reservation for a very small sun. 

90. Cascade sites The den site for this project is located on the Cascade 

River about eladtidles above its month, Awe the drainage area is 14e square 

miles. The river at the dee site flows in a westerly direst ion through a rocky 

canych, in Ai& the bed of the stress, and the lett bank for a height of about 

12S feet, are composed of large boulders with suffiaiirmt clay and fines to fill 

theledds. Above this height solid rock, classified as diorite, is exposed on 

both sides. Three drill holes sunk at the site all ernountered bedrock, the 

greatest depth being found about 90 feet below the eater surto*. The formation 

is apparently impervious and sapmble of supporting a dam of any reasonable 

height. 	 ' 

91. Records of flood flee at the dam site are limited to the major flood 

of loweeber, 1909. The soma discharge for the day of greatest flew (Ikrvembor 29) 

-42- 
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ass 81,700 secos•feet, or 19 percent of the discharge at Sedro Woolley, &ad the 

rue-off for the three highest digs as 39,500 acre-feet. As, elsewhere in the 

basin, the flood of 1909 was the hibisest elude records htvo toen kept, it =ay 

be seamed that the storage of 100,000 acre-test would absorb tho flood rum-off 

of the Cascade River during ordinary :hoods, and that the storage of 200,0C%0 

acre-feet would effectively detain the flow of ouch a flood as the one of 1815. 

To provide storage of 100,000 acre-feet a concrete arch dam MO feet high above 

the foundation would be required. • A dam to provide 200,000 acre-feet is con-

sidered infeasible. 

92. Investigations have revealed that a dew erecting a total storage of 

104,000 ores-feet eight be justified for paver development it there sore a 

demand for the power. Cinder such a plan there could be reserved for flood 

storage, during the winter ammo, about 52,000 acre-feet without materially 

affecting the cost or quantity of the available poser. In addition to the con-

trolled storage there would be temporary storage of about 19,000 ■cre-feet above 

the spilleg crest which would be effective in reducing the flood crest. 

85. So for as known to this office, no avow/has order consideration 

plans for development of this project. As the reservoir alto lies almost 

entirely within the Motional forest, am, power development would be tinder the 

Jurisdiction of the 'Palma ?peer Commission. 

94. Sault Sites The dam site for this project is located an Souk River 

about WPM atlas above its mouth, where the drainage arse is 714 square silos. 

The natural low eater surface elevation is 290 feet. On the left bank 

natural abutment is formed by a ridge extendimg out into the valley. This 

ridge is composed of diorite that outcrops isomer places. It is badly 

esathered at the surface, bat probably sound and ispervious at no great depth. 

The riebt bank is formed by a glacial bench that levels off at about elevation 

1525 test and attends bask about a quarter of a ails to the sleep face of the 

foot $,L1. Four teat boles drilled at the site all sosountered bedrock at 

elowstioes varying from 189 to 2511 feet. The composition of the rock was vamp. 

able, different strata being classified as basalt, greenstome schist, and slate; 

-48. 
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but all mooned to be reasonably sound and imparvious. 

95. The possible !cashew elevation is linitod to approximately elevation 

500 foot by the height of the ridge on the left be at the dam site and also 

by the /might of the divide betoseo the Sauk sod Stillagusmish River Basins at 

the upper end of the reservoir near Barrington. The elevation of the lowest 

point on this divide is about SOS feet, *tick suggests the possibility of divert-

ing a portion of the flood floe into the North Fork of the Stillagueoish. (See 

poregrapb 108)• 

94. Iron a study of flood floe records on the Sauk River it is estimated 

that a storage capacity of about, troops, acre-test would be required to detain 
the three-dry run-art during floods of the site of those of 1909, 1917 and 1921. 
For a flood such a the one of 1S1S probably stout 500,000 acre-feet would be 

neesseary. A ressruoir of rro,oce .are-test eapeolty could be provided by a dam to 
elevation 455 feet, and • reservoir at 500,000 awe-feet capacity by a dam to 

elevation 490 feet. 

97. If the project were constrooted in the eambined interest of power and 

flood control about 2001000 acre-fest (between elevations 4911 test to 475 foot) 

could be swerved for flood stores*. It such storage were reserved the year 

rand the cost to flood °patrol would be the entire additional exponent of 

creating the top 900,000 acre-feet. If, however, the flood storage were reserved 

only during Newasber, December, January and Febroary of sash year (the normal 

flood period), poem productime mold be radioed only slightly below the produc-

tion possible by using the satire storeys for power doveloptent. On such a 

basis it would appear that flood eentrel would preperlY be charged with only 

the value of ties potential paw thew last. 

911. Bo for as bloom, no power darelopoont at this site is plaimed by any 

agony. ♦ smell portion of the reservoir site lies within the it. Baker Rational 

Forest, and, sines storage reselstioa would offset navigation on the wain stream, 

it is believed that this project ghee developed should be =dor license from the 

Yedaral rower Coneassion. 
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99. tipper Baker sites The dam site for this project is located on baker 

River about 12 miles above its south and eight idles downaheen from 'weer 

at a point chore the drainage area is 184 square miles. A resaber of core box 

ings mods at the site by the Puget Sound Power and Light Company disclose in 

general • slate or slate-end-quarts bedrock. Several outcrops of thin material 

occur on the left bank, where apparently very little stripping would be recuired. 

A drill hole on the right bank disclosed approximately 150 feet of over-burden; 

however, bedrock outcrops at a point cocmdderebly higher up on this bank. 

100. Flood discharge records at the site are available for the floods of 

1917 wed 1921. Of these two, the 1917 flood was such the more severe, reaching 

a crest discharge of 24,800 ascend-feet, and having • three-day run-off of 

125,700 acre-feet. The crest flow repreeented a discharge of 200 second-feet 

per square mile, sad the average discharge over the three-day period, a discharge 

of 115 second-feet per square oil.. This rate of discharge is so large, as 

compared with other streams of the Puget Scow area, as to suggest that the 

1217 flood most have tees nearbeas large as se, of recant years. It is assumed, 

therefore, that a (storage of 150,000 nose-feet would adequately control any 

but the most severe floods om the Baker River. A dam shout 2110 feet high 

(foundation to talksey) would be required to create 150,000 sere-feet of storage. 

101. It the site were developed as a poser project, it world be possibl 

to reserve ADIS 40,000 sore-test of storage far flood control during the win 

mouths at no material sacrifice of power catgut. Such a storage could absorb 

about one-half of the maims 'lay's run -off of the 1917 flood. 

101. Preliainary lareatigations of the poser project have been made by 

the Puget Saud Power and Light Company, but days the sits is located within 

the National rarest, • license for its development most be assured free the 

Fedora hew Commissicm4 

105. Asimmaraggiggidag. - Ur. Stewart estimated that the diked channel 

below Sedro Woolley carried 140,000 second-feet during the 1921 flood. This 

estimate is subject to eonsiderable unsertaint7, however, and it is bellowed 

that the existing channel could not safely carry for long more than 100,000 

-440. 
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second-feet. Studies have been moo of tho possibility of lioitini the dis-

charge to this figure by storage of flood ester. in the oroy.oeed reservoirs. 

Them, studies, which are based on 24-hour average floe. and which, therefore, 

give only spproximato results, are summarised in Tables 18 and 17, and Load to 

the following ooncluaionst 

(a) With storage for flood control only, no too of the proposed 

reservoirs could have been oo operated as to reduce the discharge at 

Sedro %alley during the 1921 flood, and probably during tno 1000 

to 100,000 second-foot. Storey of the total input to Sauk, auby and 

Baker reservoirs during the maxims day of the 1921 flood could have 

reduced the discharge 0,2,Sodro toolley to about 90,000 second-feet, In 

the absence of discharge data fez the 1921 flood, the further reduction 

in discharge that could be effected by storage. in Cascade reservoir 

cannot be determined. 

(b) With storage for coabined poser and flood control, using the 

flood control reservations outlined in the preceding paragraphs, and 

allowing enough discharge through the turbines to satiety the ordimery 

needs of power generatioa, regulation of Seely Ruby and Baker reservoirs 

could have reduced the discharge of the 1921 flood at Sedro roolley to 

about 90,000 second-feet. It is believed that the use of top storage 

in Camped, reservoir could have redueed the 99,000 seoonel-foot to clout 

90,000 second-test, the -"king ao over-ill reduction of 100,000 eecood - 

feet. Approximately the .sae reduction could have boon made in the 1256 

flood by similar use of top storage in the four proposed reservoirs. If 

it is assumed that the 1404 flood could be reduced by only 30,000 second-feet, 

the discharge of that flood et Sedro Woolley would be reduced from 200,000 

eseond■feet to 220,000 second-feet, which is the measured crest discharge 

of the 1900 flood and the figure used in designing the Avon By-perm 

(see paragraph 110). Thus, • flood such as that of 1034 mad be so 

controlled as to cause no overflow in the delta use ty combining use of 

top storage in the tour proposed reservoirs with the operation of the 

proposed Avon dy-pass. 
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104. These matted discharges, and those shown in Table' IA and 17, 

disregard the effect of channel storage batmen the dam cites and Sedro to 

LOS. Table 14 shoes the offset of regulating the various proposed 

reservoirs in the interest of flood control alone. It is sunned that the 

entire rune-oft of the streams for the three highest days was retained in the 

reservoirs. The table Shoos the discharge at Sedro Poolley as modified by this 

storage, sad the amount of storage memory at each site to retain the three-

day roarer?. 

100. Tibia 17 oboes the effect of regulating the various prop000d 

reservoirs in the combined interest of power and flood control. It is an n 

in this study that sufficient water to satisfy the ordinary power damand is dto-

charged through the turbines, and the remainder, within the Units of flood 

storage reservation outlined above, is stored. The contemplated flood storage 

reserwatLoas are as followes 

 

areinvoir 	 • 

Ray 	 I 800,000 

Caseate 	 s 51,000 

Sank 	 s 200,000 

Was 	 t 40,000 

 

A  

$ 

Searneet.feot dawn 

  

101,000 

16,400 

101,000 

20,100 

     

107. The contemplated flood storage in Ruby reservoir is simple to absorb 

the ■wim= three-clay rum-oft; and is Souk reservoir is sufficient to absorb all 

but 

 

an insignificant part of the oasis= three-der lunrott. The contemplated 

stowage is UMW* and Daher reservoirs, however, could sontrol only a part of 

the three•chicy flood rue•off, so that a large portion at the ruts-oft would Ass 

uncontrolled over the spillways. 
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:_Ruby ,:Oaseedet Sauk : 
t Riser-tlbseer weer-: 
t voir I Totr t 
I only t 

1110,0001106,0002 
8170,0001166,000: 

67,900t 85,0008 
• 

IStore4potStoregotStoragstStorageiStoregositteregetilteragesit 
in :la Nchysla Nabytin 

Biker t and 1 sad t mad 3 
ReeorusCaseade, Seek 2 Baker t 

taragetStorap 
In Sanktla Way 

and :Soak clad 
Dakar 1 Baker 

volt 
oaly  

: volr t Newer-: Neoer-t 
I only 1 wiry I :miry I 
1 	I 	t 	1 
* 	t 	t 	t 
s — 1100,000: -- t 
* -- 1138,000* -- 1 
t -- t 50,3001 -- t 
t 	* 	t 	t 

Neeert Reser-I Reser-
voirs I Tetra $ volre 

▪ t 	I 
* 	t 

-- 28 

Sauk t Damp 

(3 ) 

(3) 
(3) 

1 2221,000 s 71:00t1a,0008 
I 	,000 	t 	,0001 

I 	
I 	t 	I 

:2ift ■009  I 4.2008101,0008 
t 216,000 3126,000: 	: 
8 	 t 	t 	8 

12..r t 
2.

74000 t 14,6008 99,0008 
t 449,000 1 19,600:159,000* 
..16922, 1 116009401,0001 
1-22o 	93,6008 	1 
3 	: 	: 	1 

1 	1 	1 
••••••• t 21,0002128,000: 

t 	,000: 70,2002 

55,0001100,0001 

1 	1 
t 75,000%4,000: 
8139,000: 	,000: 
s 99,0001112,0008 

1 

s 	s 	1 	: 
I 77,000:106,000: 71,000* 
I 42,000s 51,200: 44,2001 
: 	I 	t 	t 

-- t 75,000* 82,0001 74,0001 
* 	I 	3 	t 
8 	: 	t 	* 
t 63,0001 84,000: 60,000* 
1110,000:139,0001119,000o 
t 75,0001 88,000c 86,000t 
t t 1 ' t • 

49,000 
25,200 

56.000 

48.000 
90,000 
62,000 

O 

0 
0 

Q_ 

Table 16 - Effect of upstream storage regulation, for flood-•ontrol alone, on flood dischergs of lower Skagit River 
(24-hour Disoharges) 

t Natural : 
Discharge : 

Inflow to Reservoirs 
Second-feet 

Discharge at Sedro-Noolley as modified by 
storage in proposed rem:noire 

Second-feet  
8 Skagit River: 	 t 	s 
1 	at 	t 	 I 	t 

	

Date 	rSedro-voolley: 	 : 	: 
t 	 t Ruby teaseadet 

(1) 	t Second-feet t 	 t 	t 
1 	 1 	 t 	t 
8 	 t 	: 	t 
: 	 t 	 2 	s 

	

1909 	I 	 t 	2n 	t 	t 

	

Nov. t9 	: likoco : 2  0,500 t 9.800 : 

	

Nov. 30 	: 198,000 s 2280400 :31,700 1 

	

Doe. 1 	: 	93,600 	1 , . 2  25,  t LW s 
Total storage in As. - fte 1240 , . 199,9po : 

	

1917 	: 2 	t 

	

Dee. 30 	: 155,000 : 221,200 1 

	

D*0. 31 	t 	87,000 t 	19,000 t 

	

1918 	t 	 t 	 t' .100  

	

Jam. 1 	t 119,000 8 
218

: 
Total storage in Ao. -ft.: 211 ,000 8 

	

1921 	: 	 t 	 I 

	

Dee. 12 	: 	111,000 8 12,400 8 (3) 

	

Deo. 13 	t 	188,000 : 29,200 I (3) 

	

Dee. 14 	1 	125,000 s 24.200  1 (3) 
Total storage la As.-ft. t 130,000 8 

1 	 t 	 t 

(3) 
(3) 

(3) 

(1) Date at Sedro-Woolley. Discharges at demsitee are for preeedlag day to eampensate for Sims of travel to Sedro-Woolloy 
(2) Zettmatod. 
(3) Data not available. 

• 	• 	• 

Larry
Highlight



USTOO d 

0 

p

O 

• 
w 2  

E 

• 
A 

• 

• .7 74 



106. ileggegge, - La pointed oat in gamma 9S, diversion of part of 

the flood flows of the Sauk River night be sea to the North Fork of the Stills-

guamia River near Darrington. Such a diversion would very materially reduoe 

the flood heights through the Skagit River delta area, at would add to the 

already serious flood throat in the Stillegasaish Basin. No farther considera-

tion, therefore, should bee.van to such diversion. 

109, Tao possible routes exist by alma a portion of the flood watery sight 

be diverted from the lower Skagit Bean' one, 9.6 miles long, to divert jut 

upstream from Burlington and discharge into ?Willa May by way of Joe 1~7 

Mouth, and the other to divert at Avon, doecetrean from Burlington, and also 

to discharge into Padilla Bay. The latter route, 5.0 miles long, is referred 

to herein as the Avon By-peas. The area protested by either by-pass is identical, 

about 66,000 sweep or OS peroat of the area flooded vat of dedro Woolley. 

110. The sexism discharge of actual reword, at taro gooney, vas 220,000 

seeend.feet (November 30, 1900). It is estimated that the existing river channel 

and dikes are adequate to carry sateir a flew of 100,000 asommd,teet, thug leav-

ing 120,000 sissoainteet to be carried by the *ease during a flood of the 

neenitede at the one of 1900. 

111. The Avon 001•9001,0 together with seasessor amnia imprevemeat and 

revetment at the portion at the river basses the high eouni upstream trop 

Burlington sal the past of diversion, is the project adopted by the Flood Control 

lot at 196116 Soma of the revetment, on the right beak at the river just above 

SurlingtonOme been completed es a leeks Progress Administration project for 

work relief under the easinsering dimities of this cellos. 

112. The alleaseat of the proposed Mem *Ism, as sontemplated in the 

project doeument, ems sma as to deliver the diverted flood waters by the most 

direst route to Padilla Bey. Subsseuest to the preparation of that report, 

oyster growing boa been established as an industry as Padilla nay, thereby 

cresting • eseditisa not antioipated in the pretest desonsat. The Padilla Point 

Oyster Compeer bas objected to the proposed disagree of flood eaters from Tkagit 
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River into Padilla Boy, fearing that silt tray the river would destroy the 

punted oysters and the value of Cho holdings as potential oyster Leeds. 

U. Under the plan at diversios only the top strata of the river le 

would be diverted, the lower and hostler silt-tearing strata continuing to flow 

So the existing river channel. Do records of estrum flow at the proposed point 

of diversion are &venal:dm, but from records of the gaging stations at Zedro 

Woolley sad Generate it is setinated that the BY-peso would Have carried flood 

voters on only five, or poosibly . six, occasions in the last 24 years for • 

total of betimes nine and 14 days. 

114, It ia pointed out in_paragraph 24 that pollution of *gator beds mould, 

under present conditions, follow any osjor flood. The Dopartment of Health of 
0 

the State of Washington withholds certification of Molina& growing areas whore 

0. 	 pollution is a miasmata the public health. After careful stody of the proposed 

Avon amass the Department slates that, `This departnent fools it would not 

to detrimental to the public health to ellen the oonstrootionof the Avon By.pas4.• 

1114 Considering the infrequesoy with AU& the D7-pase would carry flood 

motors, it is believed that satimfeetcary proteetice from silting of the oyster 

beds could be obtained by carrying the western end of the trines chaanal 

slightly to the south of the most dirmelscute, thus passing to the mirth of 

the oyster beds, amd by (10•111.00tthg • training dike at the cuter and of the 

channel is grievant the flood eaters from °cursing laterally over the oyster 1 

The Memel as so modified would be about 1,000 feet larger than the route con-

templated is the project document. This change in route is objectionable from 

the stendpoist of neviostion, as the voters from the ro-reutad by-pass wouli 

floe into the northern sad at Sminomisb 	which is osier improvement by 

the United States. ficeever, it is believed that ebstever arose currents and 

dopeeitUntat silt might be esessiamod thereby would not he serious sad would 

11!!,5 1it ilil.  offset an the met of axonal .slat sass of Mandeb Slough channel, 

a. the *Imes would take only top meter from the river sod will to used but 

seldom. the costs of the by-pass as estop in the Flood Matron Act of 1226 

inebade the additional cost of the re-routed channel to the south of the oyster 

beds. 
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• LIS. The opposition of local intereets (mos paragraph el) to the coo-

struction of the Avon By-pass is fouWed largeLy on the desire of these interests 

to avoid or reduce the heavy contribution required of this by the twee of the 

Flood Control sot. Further invertigation and study may indiOsto that the account 

of local cooperation could be reduced. 

119. :sflaigglimarexjattxh=gr.glats - In its natural condition 

Ckagit River, during flood periods, overflowed Ito be 	and lamented • large 

portion of the dolts. The flood motors reached ?uget Sound not alone through 

the river channels proper, but also through the nem sloughs and snail drainage 

'channels, sad by passing directly 0.0r3.11 the flats. The existing dikes hold the 

river partially in bounds, although during severo floods the dikes freourntly 

fail by °boils• before being overtopped. A system of dikes proportioned to 

carry the entire flood flow it a surface elevation approximating that obtaining 

unaer nature/ eonditions would tooled* within the =term, so such valuable 

agricultural load u to be prohibitive in oasts 

lie. A system of dtkars oropertiosed to Gerry the entire flood floe within 

the lateral unite of the natural river abassel and at velocities below the 

point of amour amid require high sad expensive dikes, sad. in addition, the 

raising at all bridges in the improved section and the oonstrostion of an ex-

pensive drop or series of drops at or near tidewater. The latter would probably 

also involve the sonstruction of navigators looks. 

119. lagggaLinzusagdp - Instead of cresting the additional waterway 

roquired for poems of the flood asters by dikes sloes it night be possible, 

and oar, mmeosisal, to combing dikes and monad isprovenest to provide the 

no/memory aresamoctiosal WOE. This mime would involve the construction of 

• protection dike en the eighths,* of the river froo the high ground above 

Ihrlington to a point Jung upstream from the Groat Northern Railway bri•e. No 

dike is provided for the left tank along this stroteb, as it is cesiretdo to 

utilise this Nookaohaspe Creek area for storage at the higher river otagee. This 

stamp is voluoble in that it reduce* the flood crests pest the Greet Northern 
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bridge. The exietiag diked channel below the Croat Sorties= bridge Us an 

111  

estimated nazism capacity of I40,)O0 seemed-feet, tut the channel would r 

carry thin dischari;c far lam, as the dike material would ,0%en teems rute. 

soaked au. fril. To Arovide for a liAlu.rge of 1-room secord-foot (tho greLtect 

of actual record) bolos thin : mint it ,,,.•uld be necessary to enlarge the chnrumland 

to use the dredged emterla.t for the conctruction of &sweats dikes. 

iro. It in octimeted that a channel from :odro ,:oolley to :kagit Bay vi. 

Wae North Forst of Skagit River, edo'uste to carry safely a discharge of fro,c,x 

tecond..fect, could moire the excavation of typroximately za,000,000 cubic 

yards of eats/lel, wad the aceuisition of about Z,000 acres of agriculturtl 

land for richt of my. It eight be desirable in the interent of flood control 

to rmincliescutlet of the !forth York to the south, thus giving a charter route 

to tide-eater. This old also *id navigation by reducing the mount of !lilting 

in the southern end of nainomieb .'.lough channel. 

1:1. Ireton orevelettegy, - It sea suggested fit the hearing that one largo 

item of flood damage - the erasion of Land - eight be redwood or climirstn; ty 

the revetment of tanks at points of erosion or by elloinstion of sone of the 

beadle st e•ch erosion is nest severe. A detailed execination of the channel 

could be rewired to determine the extant arid oo-t of oudh omen and the 

probable benefit to be obtained free thou 

la. A Werke Progress Administration project, under the engineering 

euperoletma of this attics provides for an expenditure of VPS,000 for revet- 

ment of a for critical points beteeen Vurlicgton sad Hamilton as a wore relic! 

mosaare. This project is now about 40 person& completed. (See paregrikdb 79). 

la. j,castgtoi. - Irrigation is art new practised in the Skagit Cabin 

as rainfall IS messily abanden& for all crops now raised. Although irriiption 

cm a limited seals say be undertaken in the fetus., the lowonter discharge of 

the river Is ample to satisfy the needs of such irrigation. Irrigation and 

flood control projects cannot bo combined to reduce the cost of either or loth. 
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yx. DIECO=08. CONCLOCZUN L ACULCIEInga 

• 

124. =moan. - The protect authorised by the Flood Control Act of 

1028, i.e., the construction of Avon Dy-poss end the revetment of tams between 

Burlington and the point of 4iversion, appeasa to offer the greatest soeours 

of relief frogs flood ciamcia at the lowest aggregate cost. That project =did 

afford protection to the area closootrsam from Sedro *volley from a flood dis-

charge of 220,000 socond-test, but would not reduce flood damage in the area 

upstreas from Sidra Ioollay nor protect ageinot such a flood aa the one of 1858. 

As pointed out in paragraph 81 the local cooperation required far the conatruc-

tion of the Avon by-pass is oonsiderai by the local interests to to two groat to 

be net under present 000ditioma. 

125. The propoeod :suit reservoir, if operated solely for flood control, 

sould offer a large mumse of protectimfrom lesser floods throughout the 

whole area doemetrese from the dock site, but would probably effect little dim-

inution In damage soused by larger floods. The cost at providing ouch storage 

would be materially greeter than the colt of the Avon Hy-pass sod the resulting 

benefits dam:strum from Cedro roollci very such less. 

128. Reservation. for flood conical during the winter months, of top 

storage in'f4tnre poems reservoirs could probably be wed,  at a  vast wm.11.7 

justified by the resulting benefits. Catch strange along would not otter odecuate 

protection to the delta ores, but it it oars weds the second step in a ?roars= of 

whieb,tho Awes 117-pass ware the first step, eves a flood such as that of 1858 

mould be myriad safely through the delta lends. The Ammill%mass could be 

oomatoustad stemsever fends were ands available, but provision of flood storage 

in the reservoirs catmint, scomosLoally secured until poser developmont at 

those sites is tualertaken at sees indefinite future Um. 

127. Flood protection by come of dikes or chinos/ improvement, or by a 

combination thereof, could be secured only at prohibitive initial and naintenanco 

(meta. 

128. There appears to be reasonable possibility that protection arainet 
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erosion of valuable agricultural land, by aeons of revetment or ohannel ragtime... 

tion, could be secured at a cost commeneurete with Use benefits to be reel! 

but the extant of sunh works can be determined only by a detailed survey erd 

investigation. 

jaingaggLaggjagg. - The parties at interest and that might ho expected 

to oontribute in some degree to the coat of any measures for flood relief area 

The mews of the land subjest to erosion and/or inundation, the cities and 

Wing adjacent to ths river, Skagit Cotta, the various railroad companiae, the 

State of Vashington, and the United States Goverment. 

LSO. figuaggigs, - It is-conoludeds That there in • reasonable oral-ability 

of developing • modification of the details of the existing flood control project 

that would redoes the coat to local interests; and that a codification of the 

project so as to provide for at least partial control of erosion at a coat com-

mensurate with the anticipated benefits soy be posaible. Thu details and cost 

of numb a modified project onemotto determined without a rimy. 

131. liffewiddimp ■ Ithsrefore resonnend tbstasurvey be authorised 

to laturnine the elements, sent and esessula justification of a modification 

of the assisting flood wastrel projest for Skagit abrer. 

S. J. mild 
Lt. Col., Carps of Leasers 

District Engineer. 

I Incle.s 
1 We (treeing and 4 bp•. •  WO/4/11) 

Papers presented at hissing. (Appondia 	to mad. 
IlmiStee a Marla' (Amman 11) 
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