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autﬁlonzed by the flood control act of May 31, 1924.. :




2 SKAGIT RIVER, WASH.

2. The Skagit River rises in British Columbia and flows south and
west through the State of Washington into Skagit Bay, an arm of
Puget Sound. Its drainage area i1s about 3.100 square miles. In
its upper and middle reaches it flows through mountainous or hilly
country which is sparsely poEulated and in which the principal
activity is lumbering. Near the town of Sedro Woolley, about 25
miles above its mouth, it enters a flat and fertile plain. The lower
9L5 miles have been improved for navigation by the Federal Gov-
ernment by the provision of dikes and other works. and a limited
amount of snageing and dredging has also been undertaken.

3. The river 1s subject to heavy floods, of which the most serious
of record have occurred in November and December, but which
may occur at any season on account of the action of warm southwest
winds in melting the snow on the high mountains in which the river
has its source. Examination of alluvial deposits and other evidence
point to the occurrence of floods about 1815 and about 1856, with
discharges. near the present site of Sedro Woolley, of ebout 400,000
and about 300.000 second-feet, respectively. Since 1S96 there have
been six floods whose discharges at this point exceeded 180,000
second-feet, two of which had a volume of 210,000 seccond-feet or
more. Local interests desire Federal assistance in the control of
these floods.

4. The district engineer, who 1s also the division engineer. reports
that the principal flood problem is encountered in the flat valley and
delta country at and below Sedro Woolley. This section contains
three towns with a combined population of over 8,000. The area is
devoted to agriculture and the production of dairy products, the
annual value of which is in the neighborhood of $7,500,000. To
protect their land from floods, local interests have organized them-
selves into a number of independent drainage and diking districts,
which are reported to have expended to date about $1,800,000 in
protective works. in addition to amounts spent by individuals. The
works have in many cases been badly designed, particularly as
regards the location of the main levees along the river, which have
been placed too close together, thereby unduly restricting the flood-
way. As a result, the channel below Sedro Woolley will probably
not carry in excess of 140,000 second-feet without a breach in the
fevees. If it did carry a much greater volume than this, the result
would be to endanger a railroad bridge between Mount Vernon and
Burlington, which if carried away would in turn probably cause the
destruction of two other bridges below it. The solution of the
problem therefore involves either holding the flood volume below
about 140,000 second-feet, or modifying the bridges and protective
works so that a larger amount can safely be carried.

5. In the opinion of the district engineer, at long intervals of time
there are likely to be floods with a volume of 300,000 second-feet
or over, but he considers that the expense of protective works de-
signed for these would probably be prohibitive. Floods of 210,000
to 220,000 second-feet may be expected about once every 25 years,
and it is for these that additional works, if undertaken at all, should
be designed. He discusses three methods for guarding against them:
By detention reservoirs in the upper valley; by an increase in the
carrying capacity in the lower river, either by dikes or by channel
improvement; by a diversion channel.
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SKAGIT RIVER, WASH. 3

6. The district engineer thinks it unlikely that detention reservoirs
designed and operated solely for flood prevention would be justified,
in view of their expense. Some relief might be afforded by dams and
reservoirs created im connection with hydroelectric development.
Two such dams are now being constructed in the upper valley, and
others will probably be built later. It is possible that arrangements
might be made with the power companies whereby they would per-
mit the use for flood-prevention purposes of a certain amount of their
reservoir capacity. In addition to artificial reservoirs, there is a
beneficial eﬁict from the natural storage of low-lying lands not pro-
tected from floods. This is especially noticeable in the vicinity of
Nookachamps Creek. between Sedro Wooller and Mount Vernon,
where there is an unprotected area of 10 square miles, the effect of the
natural storage of which is to reduce the volume of high floods by
about 20.000 second-feet. The district engineer thinks it undesirable
that the natural storage, at this and other points, should be reduced
by further reclamation works, unless arrangements are made fo
flooding the areas during high freshets.

7. Modification of the levees to provide a complete solution of the

roblem would probably require the moving bac{i of the entire main
Fine levee on one side or the other of the river, a quite cxpensive
undertaking. Supplementary levees behind the main ones have
been suggested. but the district engineer doubts their utility. He also
considers impracticable g solution by means of channel enlargement
except as this might be undertaken to a limited extent in connection
with further levee construction,

8. It would be possible to divert the river at some point below
Sedro Woolley through an artificial channel running west into Padilla
Bay. The district engineer considers four alternative routes for such
a channel, but in advance of a survey is unable to pass definitely on
their relative merits.

9. The district engineer concludes that, while a diversion channel
appears to offer the most satisfactory solution, it is impracticable
without a survey to determine what method or combination of methods
would give the Eest, results. In view of the probable cost of any com-
plete scheme, and of the localization of benefits, he does not feel that
the Federal Government is justified in undertaking or cooperating in
protective works. He believes however that a survey is justified,
at an estimated cost of $20,000.

10. This report has been referred, as required by law, to the Board
of Engineers for Rivers and Harbors, and attention is invited to its
report herewith. The board agrees with the district engineer as to
the desirability of a survey, but feels that the locality should meet
half its cost.

11. After due consideration of the above-mentioned reports, I
concur in the views of the Board of Engineers for Rivers and Harbors.
The area on the lower Skagit affected by floods is some 75,000 acres,
and it is claimed that the average annual loss by floods in past years
has been about $150,000. Nawigation or other general interests are
but little affected. I am not prepared at this time to pass on the
advisability of the Government assisting in the construction of pro-
tective works, but I feel that the complexity of the problem and the
failure of the locality to devise a satisfactory plan for itself or to
coordinate with the various works heretofore undertaken, render it
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4 SEAGIT RIVER, WASH.

advisable for the United States to make a survey. Due, however, to
the locnlization of the benefits and the considerable cost of the survey,
it is proper that those concerned should meet part of such cost. I
therefore report that a survey is advisable, with a view to preparing
plans and estimates of cost for the prevention and control of floods in
the Skagit River. Wash., at an estimated cost of $20,000, provided that
local interests contribute 50 per cent of this amount, or $10,000.

H. TavLor,
Major General, Chief of Engineers.

REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND
HARBORS

SYLLABUS

The Board of Engineers for Rivers and Harbors recommends & survey, with a
view to preparing plans and estimates of cost for the preventioa and control of
floods in the Skagit River, Wash., at an estimated cost of $20,000, provided
tocal interests contribute $10,000 to the cost of the survey.

(Second Indorsement)

BoArD OF ENGINEERS FOR RIvEmRs anp HaRrBORS,
Washington, D. C., February 26, 1925.
To the CHIEF OF ENGINEERS, UNITED STATES ARMY:

1. The following is in review of the report on preliminary examina-
tion of Skagit River, Wash., uuthorizeg by the flood control act of
May 31, 1924,

2. The Skagit River rises in British Columbia and flows south
and west for 125 miles into Skagit Bay, an arm of Puget Sound. It
is under improvement by the Federal Government under a project
providing for the improvement of the lower 914 miles of the navigable
channel by dikes and other works; also, under the general project
for “Puget Sound and its tributary waters,” a limited amount of
snagging and dredging has been undertaken in the Skagit. Local
;interests now request Federal assistance in controlling the river’s

oods.

3. The drainage area of the Skagit is about 3,100 square miles, .
rincipally in the United States. Its largest tributaries are the Sauk;
aker, and Cascade Rivers, with drainage areas, respectively, of 715,

of 270, and of 222 square miles. The sources of these rivers are in
the Cascade Mountains. From its head to near the town of Sedro
Woolley the Skagit flows through mountainous or hily country,
generally heavily timbered and sparsely populated. The drainage
area above Sedro Woolley 1s 2,970 square miles, or about 95 per
cent of the total. From this point ane river flows to Skagit Bay
through a flat and fertile plain. About 9 miles above the mouth it
assumes a delta formation and enters the bay by several mouths, of
which the principal ones are the North and South Forks.
- 4. The district engineer, who is also the division engineer, reports
that the principal flood problem is concerned with this lower stretch
of the river between Sedro Woolley and the mouth. The territory
along the river and in the delta has a present annual production of
120,000 toms of oats, hay and straw, potatoes, and general farm
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products, valued at about three and one-half million dollars. Thers
1s also a considerable Eroduction of dairy products, the annual value
of the condensed-milk output being about $4,000.000. The prin-
cipal communities are Mount Vernon, 11 miles above the mouth
of the river, Sedro Woolley, 25 miles, and Burlington, the latter
Iving to the north of the river about midway between the first two.
The combined population of these three is over 8,000.

3. Above Sedro Woolley there are several small communities
along the river, the most important being Lyman, Hamilton, and
Concrete. The latter, at the mouth of the Baker River, 58 miles
above the mouth of the Skagit, is the center of a cement industry.
Otherwise, the principal activity in the upper valley is lumbering.

6. The river 1s subject to floods of considerable intensity. The
most sertous ones of record have been in the months of November
and December. Floods are. however, likely to occur at any season,
due to the action of intermittent warm southwest winds, known as
““chinooks,” which cause a rapid melting of the snow on the high
mountains in the upper valley. Examination of alluvial deposits,
the testimony and traditions of the original Indian inhabitants,
and other evidence pownt to floods having occurred about 1815 and
about 1836 considerably in excess of anything subsequently recorded.
Since 1896 there have been six floods of considerable intensity and
a number of minor ones. The following gives the best available
data or estimates as to height and discﬁarge of these floods near
Sedro Woolley:

[ Dig- Dis-

Jauge | charge QOauge | charge

Date beight, | {cubic Dste helght, | (cube

feot {eet per feet (eat per

second) . second)
About 1815, ... ‘ 33.5 400, 000 | Now. 16, 1808 . ... ..ooo... .7 180, 000
About 3856, ... il | 30.0| 300,000 || Nov.30, 1609 ... -l 1111l 26.5 | 220.000
Nov. 18, 1886 . __._.....__.... 24.8 185,000 |1 Dec. 30, 1907 . oooneiaannn 2.1 195, 000
Nov. 19, 1597__-..-_...-_.._....‘ 24.9 180, 000 | Dec. 33, 192) . ..ol 4.3 210. 000

7. The lower stretch of the river has been diked and leveed by
local interests, operating through a number of independent drainage
districts and diking districts. The expenditures of these districts to
date are said to have been over $1,800,000, and including other
works undertaken by individuals it is likely that the total amount
spent by the locality for flood control exceeds $2,000,000. The
works undertaken are not well coordinated, and were frequently
badly designed in that the levees, to protect as much land as possi-
ble, were placed too close to the river on both sides, thus unduly
restricting the channel. A flood volume exceeding about 140,000
second-feet below Sedro Woolley is likely to cause a breach in the
levees. A volume in excess of this, if retained in the floodway by
higher levees, would endanger the brnidge of the Great Northern
Railway. which crosses the river about 18 miles above its mouth be-
tween Mount Vernon and Burlington. If this bridge were carried
away, it would probably result in the destruction of two other bridges
just below it, one used by the Pacific Northwest Traction Co. and
the other a highway bridge. The problem therefore reduces either
to holding the flood volume below this amount of about 140,000

All of this verbiage
came directly from the
1923 unpublished
Stewart Report.
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6 SKAGIT RIVER, WASH,

second-feet or to modifying levees. bridges. and other works so that
a greater flow can sufely be passed.

8. From a consideration of past records. and from theoretical com-
putations. the district engincer is of the opinion that maximum
floods are likely to oceur at long intervals with a volume of 300.000
second-feet or more. e considers that works designed {or security
against such floods would probably be of prohibitive cost. Floods
of from 210.000 to 220.000 second-feet mayv be expected about once
every 25 vears, two having occurred in the past 16 vears. In his
og)mlon, measures of relief, if found practicable at u reasonable cost,
S

ould be designed for floods of this size. He considers three means
for relief:

(¢) Detention reservoirs in the upper vallev.

(b) In_cregse in the carrying capacity of the lower river, either by dikes or by
channe) improvement.

(¢) A diversion channel.

9. As regards detention reservoirs, the district engineer thinks it
unlikely that the cost of works designed for this purpose alone would
be justified by the benefits. He considers possible. however, that
flood control might be comibined with hvdroelectric development.
Based on an investigation several years ago by the Geological Sur-
vey, power developments are in progress at two points in the upper
valley, one on the Baker River, the other on the Skagit above the
mouth of Cascade Creek. Modification in the design of either of
these projects for the purpose of including flood control features
might result in complications, due either to the Hooding of land in
Canada, to the flooding of land in & national forest of the United
States, to increased cost of the work. or to reduction of the pondage
available for ]%ower purposes. It is, however, possible that arrange-
ments might be made with one or the other of the power companies
in charge of the present developments whereby for a monev con-
sideration they would modify their plans so as to provide for the
impounding of a certain amount of flood water. It is also likelv that
there will be other power developments in the upper valley which
may also involve flood control possibilities and whereby conditions
may to some extent be further ameliorated.

10. The natural storage of low-lying lands in the valley has a
bencficial effect in reducing foods in the lower river. The district
engineer thinks it undesirable further to restrict this natural storage
by levees unless arrangements are made for flooding such protected
areas during high freshets. This applies especially to an area of
about 10 square miles adjoining NooEachamps Creek, between Sedro
Woolley and Mount Vernon, which it has been proposed to rveclaim.
The present effect of this natural storage is to reduce the flood vol-
ume at Mount Vernon by some 20,000 second-feet below that at
Sedro Woolley.

11. As regards levees and channel enlargement, the present capac-
ity of the floodway below the Great Northern Railroad bridge, about
140,000 second-feet, might be slightly increased by minor changes
in the levee system, but satisfactory results could probably be ob-
tained only by reconstruction of one or the other of the two main
levees [or practically its entire leugth. This would be quite expensive.
Emergency levees {ehind the present system have been suggested,
but the district engineer doubts their utility. A solution by channel

(7
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SKAGIT RIVER, WASH, 7

improvement alone he considers impracticable. on account of the
cost of digging and maintaining the channel and the difficulty of
disposing of dredged matertal. = A limited amonnt of channel im-
provement mirht. however. be found desirable in connection with
further levee construction. together with the vemoval of dvifi and
the elearine of brush in certain localities. -

12. Diversion of the river would be possible at some point below
Sedro Woollev. the diversion channel to run generally west into
Padilla Rav. The district engincer discusses briefly four alternative
routes. but is unable to give a definite opinrion as to thewr merits in
advance of a survev. Any of them would be quite expensive.

13. The district enzineer concludes thatl, with the information now
available. 1t 18 impossible to determine what method or combination
of methods would give the most satisfactory relief from floods.  He
is inclined to think that a diversion channel nught offer the best
solution. but feels that careful study should also be given to other
methods. Turning to the importance of the problem. he points
out that the benefits would acerne to local interests substantially in
the following order: Owners of flooded land. towns along the river.
the Great Northern Railwav. the Pacific Northwest Traction Co..
Skagit County. the State of Washington. the Puget Sound & Baker
River Railway. and the Puget Sound & Cascade Railwayv. The
effect of anv of the proposed works on navigation would he slight.
The interest of the Federal Government js therefore confined to its
eeneral concern for the safety and prosperity of anyv of its citizens and
for the conservation of the country’s resources.  The district engincer
considers that, since the benefits would be principally local. the
United States would not be justified in actually undertaking any
works for flood protection. either alone or in cooperation with local
interests. He does, however, consider that it is justified in making a
survev to develop a comprehensive plan. at an estimated cost of
R20.000. He recommends that such a survev he undertaken.

14. This is a case involving an area of about 753.000 acres and a
population of perhaps 10,000, whose average annual loss from floods
in the past s estimated to have been in the neighborhood of 3150.000.
It involves also the safety of the bridges and rights of way of several
railroad lines, including a branch line of one transcontinental railroad.
The situation has arisen. common in the United States, of a number
of works for lood control constructed by local interests at considerable
expense, but without general coordination and without proper design
and forethought. As a result, the lower valley of the Skagit is sus-
ceptible to considerable damage in times of high flood, and will
continue to be unless and until the entire problem is subjected to an
expert and disinterested study. and properly designed and probably
quite expensive works are installed. The board is not convinced that
the interest of the United States is sufficient to justify it in meeting
any of the cost of such works, but believes that there is sufficient
national interest so that the Government may properly make a study
and recommend a solution, particularly since 1t is probably the best
qualified agency to undertake such a study. Due. however. to the
consiclerable cost of the survey and to the localization of benefits,
the board feels that it is proper to demand a 50 per cent cooperation
in the cost thereof. It therefore recommends that a survey be au-
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8 SKAGIT RIVER, WASH.

thorized, at an estimated cost of 820,000. with a view to preparing
plans and estimates of cost for the prevention and control of floods
mm the Skagit River. Wash., provided that local interests contribute
810.000 to the cost of the survey.

~ For the bonard:

Epcar Jabpwry,
Brigadier General, Corps of Engineers,
Sentor Aember of the Board.

PRELIMINARY EXAMINATION OF SKAGIT RIVER, WASH,
SYLLABUS

The Skagit River is subject to severe floods which cause great damage, chiefly
to the rich farm lands and communities of the delta below Sedro Woollev.

Lacal interests have spent large sums in the construction of dikes (levees) but
in the absence of any properly coordinated plans these have in generalbeen
located too close to the banks and therefore do not provide adequate capacitv
for large flood flows. In such floods the dikes break and the delta is flooded,
causing damages estimated by local interests at from $300,000 to $1,500,000.

Insufficient data are available to permit of the determination of the hest plans
for flood relief. The cost of protection against foods of maximum size would
be prohibitive and proteciion against loods of moderate size would bLe expensive.
To secure this by dikes alone or in combination with channel en'argement would
require reconstruction of the present svstem of dikes from ahove the Great
Northern Railway bridge to the mouths of both forks. A diversion chanpnel or
by-pass to Padilla Bay might be found feasible. The cost of detention reservoirs
for flood protection alone would probably be excessive, but there is a possibility
that some degree of relief might be secured at reasonable cost hv arrangementa
fer storage of flood waters in reservoirs under contemplation in connection with
power projects.

The benefits of any improvement would appear to be almost wholly ta loeal,
railroad, county, and State interests. Navigation interests are small and can
be provided for at comparatively small costs under the existing project, slightly
modified. The interest of the General Government is indirect only bnt it ap-
pears to be the hest agency to secure cooperation between the various interests
directly involved.

The district engineer concludes that the United States should not undertake
any works of improvement for flood relief either alone or in conjunction with local
interests, but that it should cooperate to the extent of securing data and pre-
paring plans and estimates of costs and recommends a survey for that purpose.

War DEPARTMENT.
UN1TED STAaTES ENGINEER OFFICE,
Seattle, Wash., January 31, 1925.
Subject: Preliminary examination of Skagit River, Wash., with a
view to control of the floods.
To: The Chief of Engineers, United States Army.

1. In compliance with section 1 of the act of May 31, 1924, “ Au-
thorizing preliminary examination and surveys of sundry stresms
with a view to the control of their floods' and instructions contained
in the department letter * of June 21, 1924, the following report, with
maps in three sheets® is submitted on a preliminary examination of
Skagit River, Wash.

{ Not priated.

“
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SKAGIT RIVER, WASH. 9

2. Generul description.—The following description of the Skagit
Basin is quoted from Water Supply Paper No. 419, published in 1916
by the United States Geological Survey: .

Skagit River. the largest stream tribatare to Puget Sonnd. rises in Beaver Lake,
British Columbia. 20 miles north of the Canadian line. and Hows southwestward
125 miles to its mouth near Mount Vernon, Skagit County, Wash. Below Mount
Vernon it passes by several channels through its delta into Skagit Bayv, an arm
of the sound. i

Its basin comprises 3.100 square miles an the western slope of the Cascade
Mountains, toneiing the erest for 130 n.jles. measured along the divide, or 90
miles in a straight line, extending from Indian Pass northward along the eastern
houndaries of Snohomish. Skagit. and Whatecom Counties to the Canadian line,
thence northward 20 miles into British Columbia, where it reaches Fraser River
hasin.

Altitudes within this area range from sea level to about 7,000 feet on the
Cascade divide and to more than 11.000 feet at the summit of Mount Baker,
the highest peak in this hasin. Other mountains whose slopes are drained by
the Skagit are Glacier Peak and Mount Shuksan. Roueghly speaking, the
greater part of this area that is above an altitude of 1.000 feet—approximately
2,500 square miles—1s in tiie Washington and Sopoqualroie National Forests.
Above the timber line and within the zone of perpetual snow much of the surface
is barren rock. On Mount Baker and Glacier Peak there are manyv glaciers,
which furnish the most permanent water supply of the river. Below an eleva-
tion of about 4,000 feet the area is in general timbered with Dougias fir and hem-
lock. which are smaller and less abundant with increase in attitude. Some of
the heaviest stands of Douglas fir are found on the lower stretches of this area.
Cedar also is abundant. ‘

Tlhie prevailing soil on the nigher elevations is coarse glacial gravel, but there
are many pockets of loam in the vallevs, and the deposits of limestone and clay
at the mouth of Baker River are notable, as thev furnish materials for the Port-
jand cement factories there. Underbrush and litter are thick on the lower
levels and along the stream courses, become thinner up the slopes, and die out
before thev reach the timber line.

The greater part of this area is snow covered to a depth of 2 to 10 feet in winter
and to much greater depths on the higher slopes and peaks. As on all streams
in the Puget Sound region, the minimum stages of the streams are reached in
September and October. when freezing nights cut off the snow water from the
higher slopes and the drought still prevails in the vallevs and low areas. A
second low stage comes in February, when the streams in the higher courses are
ice lacked and when all precipitation is held back in the form of snow.

The two largest tributaries of Skagit River are Sauk and Baker Rivers.
Thunder Creek, Ruby Creek, and Cascade River are also large, as thev head
in the high Cascades. .

Sauk River, the largest of the tributaries, drains 731 square miles, mostly
in the northeastern part of Snohomish Couaty, and enters the Skagit approxi-
matelv at the head of navigation near the town of Rockport. From its mouth
to its most distant source at Indian Pass the river is about 50 miles long. Glacier
Peak, 10.436 fcet above sea level. is the highest peak in this area. A large
part of the basin is above the timber line and much of it is io the zone of per-
petnal ice and snow.

Baker River. the tributaryv second in importance, heads at Hannegan Pass,
on the eastern slope of Mount Shuksan, and flows southward about 25 miles,
passing through Baker lLake, on the southeastern slope of Mount Baker, to its
junction with the Skagit, 58 miles above the mouth of that river, at Concrete,
Wash. The basin of this stream comprises 295 sauare miles, is very moun-
tainous and rugged, ang is chiefly in Whatcomm County, within the Washiongton
Naticnal Forest. Like the Sauk, this river drains much surface within the
zone of perpetual ice and snow, and is fed by the glacial fields of Mounts Baker
and Shuksan.

3. The lower river is affected by the tide to the Great Northern
Railway bridge, about 17 miles above the mouth. The extreme

tidal range at the mouth is 20.5 {eet; the range between mean lower
low water and mean higher high water is 11.4 feet.




10 SKAGIT RIVER, WASH.

1. Previous eraminations and surveys.—No previous examination
of this river with a view to the control of floods has been made.
Exdminations and surveys with a view to improvement for naviga-
tion have been made as follows:

(@) Examination, Februarv 11, 1875. Page 791. Annual Report
Chief of Engineers, 1875. FKavorable for improvement bv removal
of snags. log jams, and some bank protection at an estimated cost
of 315,000.

(b) Lxamination, July 14, 1881. Page 2603, Annual Report Chief
of Engineers, 1881. Favorable for construction of snaghoat at an
estimated cost of $15,000 and $10,000 per vear for operation for
snagging on this and other streams entering Puget Sound.

(¢) Preliminarv examination. November S, 1890. (H. Ex. Doc.
No. 38, 5lst Cong., 2d sess.) Unfavorable except for more efficient
removal of snags.

(d) Survey Skagit River from mouth to the town of Sedro. Wash..
ordered by river and harbor act of June 3, 1896. Report dated
December 11, 1897. (H. Doc. No. 204, 35th Cong., 2d sess.)
Unfavorable.

(¢) Preliminary examination and survev Skagit River. Wash.,
up to Sedro YWoolley ordered by river and harbor act of March 2.
1807. Reports on preliminary examination dated April 13, 1907,
and on survey dated March 31 and November 3, 1908. (H. Doc.
No. 1188, 80th Cong., 2d sess.) Favorable for securing a reliable
channel of entrance through the delta at the mouth by construction
of a training dike and cutting off subsidiary chaonels and by con-
struction of regulating dikes and a mattress sill at head of North
Fork at an estimated cost of 8100,000.

(f) Preliminary examination and survey Skagit River, Wash.,
from Sedro-Woolley to Baker ordered by Tiver and harbor act of
June 25, 1910. Reports on preliminary examination dated No-
vember 5, 1910, and on survey dated Februarv 29, 1912. (H. Doec.
No. 909, 62d Cong., 2d sess.) Unfavorable.

(¢) Preliminary examipation and survey Skagit River, Wash.,,
ordered by river and harbor act of July 25, 1912. Report on pre-
liminary examination dated December 6, 1912, and on survey dated
January 26, 1914. (H. Doc. No. 935, 63d Cong., 2d sess.) Favor-
able for improvement of Skagit City Bar by combined dredging
operations and training walls at not to exceed $30,000.

(k) Report of Board of Engineers for Rivers and Harbors dated
December 26, 1919, and related report by district engineer dated
March 10, 1919, on previous report (g) as required bv river and
harbor act of March 2, 1919. (H. Doc. No. 591, 66th Cong., 2d sess.)
Favorable for same work, but at an estimated cost of $45,000 and with
local cooperation to the extent of assuming all claims for dumages.

(1) Preliminary examination. Skagit River, Wash., ordered by
river and harbor act of September 22,1922, Report dated February
9, 1924. Favorable for small amount of dredging to be done under
general project for Puget Sound and tributary waters. Not published.

5. Discharge and other data of value in connection with a study
of plans for flood control are found in United States Geological Survey
- Water Supply Papers and in an uncompleted report on Skagit River
floods prepared by Mr. J. B. Stewart, of the United States Geological
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Survey, jointly for that bureau and Skagit County, a copy ! of which
has been furnished this office.

6. Improvemenl jor navigation.—(a) Orupnal conditions.—In its
original condition extensive shoals at the mouths of both the North
and South Forks prevented access from Skagit Bay to the river chan-
nels except on tides. Inside the mouths ample depths were in general
available to the forks. The least depth was at the Skagit City Bar
about 6 miles from the mouth of the South Fork. In the early days
what was known as the Old Main River was the principal channel.
When first officially examined in 1875 the river was much obstructed
by snags and at and above the forks navigation was completelr
blocked by two large timber jams or rafts. After the remoral of
these rafts in 1877-1879. mainlly bv the efforts of the early settlers.
the river was navigable for boats of about 3 feet draft at most stages
to Avon, 14 miles above the mouth, and during ordinary high water to
the Sauk River, 69 miles from the mouth. During extreme high
water boats occasionally ascended the river us far as ©* The Portage
(about 88 14 miles).

(b) Previous projects.—The removal of snags and other obstructions
in this river was first undertaken in 1880 under an appropriation of
$2,500 made bv the act of June 14, 1880. Since 1882 this work has
been continued by the snagboat maintained and operated under the
general appropriation for the improvement of Puget Sound and tribu-
tary waters. The boat is equipped with a clamshell bucket and has
done a limited amount of dredging in connection with its main work
of removing obstructions.

(¢} Existing project.—The existing project. based on report printed
in House Document No. 1188, Sixtieth Congress, second session, was
adopted by the river and harbor act of June 25, 1910, and provides for
a low-water channel in the South Fork between Skagit Bay (Saratoga
Passage) 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 head of the North Fork. and closing subsidiary channels in the
delta at an estimated cost of 2100,000. Tbhe estimated annual cost of
maintenance is $5,000. The act of March 2. 1919, authorized a
project for increasing the depth at Skagit City Bar by dredging and
the construction of training dikes subject to certain conditions of local
cooperation which have not been complied with.

(d) Work done and present conditions.—The mattress sill at the head
of North Fork, the dikes closing off subsidiary sloughs, and the train-
ing dike at the mouth of the South Fork were completed in 1911 with
the exception that the latter dike, on account of increased cost of the
work over the estimate, is 3,500 feet shorter than the project length of
16,000 feet. Since cornpletion minor repairs have been made to the
dikes as required, and they are in general in good condition. The
expenditures to December 31, 1924, have been $99,829.80 for new
work and $18,676.10 for maintenance, a total of $118,505.90. These
figures do not include the cost of the removal of snags and other ob-
structions under the general appropriation for the improvement of
Puget Sound and tributary waters. The expected results in the way
of 1ncreased depth have not been secured and the controlling depth
over the bar at the mouth of the South Fork does not exceed )14

! Nol printed.
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12 SEAGIT RIVER, WASH.

feet at mean lower low water. It also appears that some deteriora-
tion has taken place in the depths in the South Fork at points above
the mouth, chiefly at Skagit City Bar, and as a result the freight
boats running to Mount Vernon have for several years past used the
North Fork. The sill at the head of the latter bas recently been
partially removed to facilitate the use of this fork.

7. Past and present commerce.—The commerce for 1923 was as
follows:

| '

Comumodity | Toms . Value I Commodity ‘ Tons Value
Canped roil¥. ... ......, 12,116 | 32,059,720 |. Fueloft.... ... .. ... ...... | 3,304 80, 736
) s TR Y S : 2 222,700 |- Sand and gravel ... __... . 21,000 | 18, 90L
b TR 267 | 115,878 |- Mieccellapsous............... 1L.462 | 3,058 555
Hay, graio, and vegetables. .| 7,100 | 284, 000 |I ' |
Floated logs_..__..........| 376,813 | 2,250,678 Total .o ovoeeenenn... I 432,820 | 8,084 52
Lumber ana sbingles. ...... | 705 | (4,355 | |

] | |

8. Prior to the advent of the railroads into this valley in about
1890 the river afforded practically the only means of communication
with the outside world. Since that time the number of passengers
carried by boat has steadily decreased from about 12,000 in 1892 to
33 in 1922. The percentage of the commerce carried by boats has
largely decreased but the total amounts have increased, the average
for the last five years having been 67,730 tons per year. Of this
amount, however, 30,000 tons were sand and gravel, most of which
was dredged near Riverside and hauled down the river to Mount
Vernon.

9. The only company now operating freight boats on a regular
schedule is the Skagit River Navigation Co. This companﬁperates
one boat reiularly %etween Seattle and Mount Vernon, making three
trips a week, the times of arriving and departing from the Skagit
River being variable according to the stage of the tide. A second
boat is put on the river in the fall of the year when the grain and hay
shipments are heavy. These vessels are stern-wheel freighters of
477 and 638 gross tons, drawing 2 !4 feet light and about 7 feet when
loaded. No freight boats now go above Mount Vernon.
> 10. The bulk of the water-borne traffic has always been the floating
or rafting of logs. This reached a maximum of 674,492 tons 1n 1918
and the average for the five years prior to 1923 was a,gproxunately
480,000 tons. In recent years most of these logs have been brought
in bv rail by the Puget Sound & Baker River Railway, which traverses
the upper Skagit Valley to near Hamilton (41 miles above the mouth)
and thence back into the timbered hills, and dumped into the river
about five miles above Mount Vernon. There they have been
rafted and then towed down the South Fork and across Skagit Bay
to Utsaladdy where deep-draft towboats took them to the various
mills on Puget Sound. Recently, however, this company, on account
of the difficulties of navigating the river, has extended its terminus
to Similk Bay, near Deception Pass, and is no longer using the
Skagit River. The English Logging Co. is the only one operating
on the river at the present time. It dumps its logs into Tom Moore’s
Slough near the mouth of the South Fork from which place they are
towed to Utsaladdy.
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L1. Prospective commerce.—The total tonnage will be less in the
future than in recent vears due to the closing down of the operations
on this river of the Puget Sound & Baker River Rallway Co. The
tonnage carried by the freight boats may, however. be expected to
increase at a moderate rate. especiallv if somewhat better boat
service is provided. Navigation is now hampered by lack of depth
at low tide on the bar and at a few shoal spots in the river. Boats
are obliged to run on the tides and this tends to disarrange their
schedules. A slight increase of depth at the mouth and over a few
short shoals in the river which would permit pavigation at stages of
tide somewhat above the lowest woulIbe beneficial.

12. Bri