... REPORT OF CAPT. HARRY TAYLOR, CORPS OF ENGINEERS,

UNITED STATES ENGINEER OFFICE,
. g B _ Scattle, Wash., December 11, 1897, )
GENERAL: I have the honor to submit the following report of a sur-
 vey.of the “Skagit River from mouth to the town of Sedro, Wash,,”
~ made in compliance with the river and h.rbor act of June 3, 1856, and
“assigued to'my charge by your letter of September 5, 1896, . )

- »

" The Skagit River, which is the largest river in western Washington,
rises in the Caseade ilange of mountains -in British Columbia, and,
- flowing in a general southwesterly direction, crosses the international
~ boundary line into the United States about 80 miles from the coast of
~ Bellingham Bay. . The part of the river included within the United
‘Statesis something over 130 miles in length, IFollowing the main ¢han-
nel, the length of river embraced within the limits of the survey is
about 28 miles, -~ 4
For the first 18 miles .below Sedro the river at ordinary stages flows
* in one channel, It then forks into two ‘branches, of which the larger,
- the South Fork, flows in a southerly direetion, and the other, the North
~ Fork, in a westerly direction into an arm of Puget Sound, known as
Skagit Bay. Each of the two main forks subdivides into several
smaller forks that find their way into Skagit Bay through separate
mouths, None of these various mouths arve navigable at low tide.

The portion of the river affected by the tide depends upon the stage
of water in the viver. At extreme low water in the river the tide is
perceptible as far as the town of Avon, a distance of 15 miles from the
main mouth, I

“Within the territory of the United States the Skagit River is joined
by several important tributavies, among which the principal are the
_ Baker and the Sauk. The Baker River, which vises on the west slope of
Mount Baker, is joined at some distance from the Skugit by the 1lukul-
lum River, which rises on the west slope of Mount Shuksan, Mount

- Baker and Mount Shuksan, as well as several peaks around the head
waters of the Skagit River in British Columbia, are covered with per-




snow. " Tlie Sauk: River rises fn"the foothills of the Cascade -

" Mount: ‘g
- 8hort time in.the late summer, .~

el 2.

ins in‘a region where the 'gro:iindf;i;freé:frqui“snow:but a‘very $ I

. The whole of the Pacific Northwest is subject to  peculiar warm, |

- “moist wind b'm‘wing‘aoﬁf{t’hé,oeemi,iugually; from-the southwest, which - L

.,.i8 known as the ¢chinook.” . A chinook.w i1y oceur:
~ “Jof the'year and may -be felt by ‘a large or ‘small extent of
" to melt with abnormal rapidity,” .- .

wind-may oceur at any time - - ¥
X - be- fi '8 large itent of territory.at -- - §*
~the same time. ‘A ‘chinook wind striking a snow field causes thosuow - ‘§i

~The conditions surrounding the sources of the Skagit River are .

.. therefore such that a flood in-the lower riveris liable to oceur almost -

. anyday in: theyear, A, chinook wind..will usually -cause a marked - B

“/rise.in'the lower river about - thirty-six hHours aft

er it begins to blow, * <

':t'}_the“:*am()unt?:‘bf‘,'tlie,i"is_e’,f;dependill'g;,up_on;;.t.l!éw,.intél_ns'ity_andfwdrmth of I

.-the wind and the amount of fresh snow u on the'mountains, -~ *

- .Daring.the year 1896 no less than three floods ocenrred in the Skagit .
~-River, due to the conditions above described. These occurred in Jan: - :
~;uary, June, and. November. The flood of January reached a stageof - -

- 22 feet above low: water on the gauge.-on the Great Northern Railroad -

- Bridge, 6 miles above Mouit; Veriion; the flood of June reacheil astage

" of 20 feet, and that of November a stage of nearly 24 fect on the same . - §

~ gauge. - The elevation of the river bank in the vicinity is 21 feet

. above low water, so that during two of the floods in 1896 the river

- -river,

-overflowed its banks above Mount Vernon. - Protection from these

“overflows. is  one of the principal objects which-the residents of the .

- Bkagit ‘Yalvlgyg’glgs__re.;q'lxaqu accomplished

by the ,iml)rqvegixent’qf the .. §;

_The Skagit River is ix‘é\‘r'i-éablévat' dll"stééeé’ of the river and fide from .}

- its mouth to Mount Vernon, a distance of 11 ‘miles, and at ali stages,
‘except extreme low water, it is navigable to Avon, 3 miles above Mount

-“Vernon, “Daring extreme high water boatsin past yeurs have ascended = -

. the river as far as “The Portage,” which is said to be 95 miles from the
-mouth, During ordinary high water | ats ¢ )
:which is said to be 63 miles from the mouth, but at present they rarely

boats can go as far as Sauk River,

goabove Lymin, which is about 36.miles from the mouth of the river. - [

- The regular navigation of the river is small in amount, being con-
fined to one-boat making triweekly trips betweeil_ Seattle and Avon, -
but the result of this navigation is important in thd

-portation rates.  During the higher stages of the river large rafts of

“logs ave towed down from the upper river, and on high tides small boats
- and scows navigate many of the sloughs or branches of the lower river
“and take out large quantities of grain, so that the aggregate of the

navigation is of considerable magnitude and importance.

- The chief obstractions to navigation in the lower river are the snags
-Which accumulate with every freshet. Between Mount Vernon and
Avtonfthera is one bar which prevents navigation at the extreme low
-water, - ’

- Between Avon and Sedro there are three bars or riffles, which can not
be crossed excelzt at the higher stages of the river. In front of the
delta, formed by the mouths of the Skagit River, are extensive tide flats,
bare at low water, The waters of the river, as soon as they are ontside

-the high-tide line, spread out over these tido flats in many ill defined
- aud changeable channels, Boats can cross these tide flats and enter

the river only when the tide is at or above half-tide stage,

- The improvement of the Skagit River, which s of the greatest impor-

tance to navigation, is the improvement which has been carried on for

regulation of trans- .



‘the same as.on the Skagi
-~ “account of the larger size of the Skagit River, the greater
- snags, and the greater interests involved the principal part

!»l‘l_x}e,_gl”'t'sga b

" boat's time ‘when in’comimission hails'sgegg Spent on this rives

B " partof each year;and the time

~ _toenable héry] to r’emdjvé;the'\%rsb obstrictions which we thi
. steamboat channels and‘rendered-;nav:i__gaft_ion ‘hazardous. " : dur

- . fourteen years of service the boat had also

- - that great .care had to-be tak
¢ June 3,;,1896; was sufficient to,
- providing some. additional applian nee’
- strated were: necessary, and to permit of operating ler.
- - throughout the past year. With this boat there have be
‘the Skagit River, since she was put in commission in December, 1896,
- after rebuilding, a total of 2,745 snags, ranging in diameter from 8inches

“to 10 feet, and. averaging abount 30 feet in-length; and 513 leaning trees;

s -whieh were threatening -to fall in‘and ‘become obstructions; have been

eut from the banks and disposed of, - In additioi to the above, several
 jans ‘were- broken up so that the bulk of them floated off, .1t is, I

believe, admitted by all who ave acquainted with the river that it had

- never been in so good a condition for navigation as it.was

: . part of-November, 1897, On:the 18th and: 19th of Nov
- ireshet oceurred which left several bad:jams in: the riv

" boat. was -on"the river:at. the ‘time of this freshet a ed
. commenced work on these jams, - = e T e
~ During the past year almost the entire time of the snag boat has been

given vo the Skagit River and but a small part.to all-the other rivers
- _inclnded-in: the appropriation for “improving Puget Sound and trilin-
-tary waters,” ~ It is possible that another snag boat niay be neéded in:
order that the entire time of one may be devoted. to the Skagit River,:
~ - or both be employed in cases of emergency, and the other be used on
‘the other rivers needing improvement. ‘A few months’ more work with'

.the one will settle this question conclusively.

conelusion that they ave not sufticient to justity the expense,

L

"~ T have carefully considered the advantages to navigation to i)é"v‘d;e‘ri’ ved e
by other methods of improvement, such asdredging, dike building, revet. .
- ting the banks, and straightening the river, and have been forced, to the

Dredging could be expected to benefit navigation only at the 'moiitlt e ‘

. of the river, as the depth of water from a short distance inside the

mouth to Monnt Vernon is nnple, and above Mount Vernon the charac- . °
ter of the river and navigation are such that it is impracticable to
. benefit navigation by that menns., If a channel were dredged from
deep water inside the mouth to deep water outside, boats could then . :
enter and leave the river independent of the tide, so that they could.
- run on'w fixed time-table. But aside from their more regular hours of - I
leaving 1 do not believe any material advantage would resnlt, Itwounld

LI
\

not. result in the lowering of rates nor tho increase of biisiness,nnless, - .

- possibl v, & slight increase in the passenger business, which is g small
- aud-unimportant part of the whole, There is now one boat, which is
- supposed to run according to a. time-table varying with the- tide, but
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"whick is published each week. Ag a matter of fact, the time of thig

boat varies almost as much with the amount of freight whicl: sie may

pick up as with the tide. Dredging would not chan ge her irregularities

due to varying freight business, :

The distance from deep water in the river near tho mouth of Steam-
boat Slough, the channel now navigated, to deep water in Saratoga
Passage, the nearest deep water in Puget Sound, is about 5 miles, and
to obtain a channel 100 feet wide and 4 feet deep at low water about
400,000 cubic yards of dredging would have to be done. Such a chan-
nei would also have to be protected by dikes to insure its permanency,
Experience with dikes in the vicinity of the Skagit River has demon-
strated that they can not be built so as to be of much service for less
than $4 per linear foot, Therefore, to dredge such a channel and protect
it with a dike on one side would cost about $150,000, .

Moreover, steamboats going to and from the Skagit River do not
usnally go the shortest way to deep water, but eross the tide flats and
pass through the sloughs fo the Stillaguamish River, whers they stop

“at Stanwood. Hence, a channel dredged straight out to deep water
would be but little used.

I am also of the opinion that a channel dredged across the tide flats
would rapidly fill up and would require redredging at very frequent
intervals,

If a channel 150 feet wide and 6 feet deep at low water were dredged
and protected on both sides by dikes, it would undoubtedly afford per-
manent benefit to navigation, but its cost would be in the neighborhood
of $300,000, which is altogether out of proportion ix its small benetits,

Except perhaps in a very few places, the benefits to be derived from
revetting the river banks would be insignificant. Lo be of any value
a revetment would have to he of a very substantial character, as d uving
ireshets immense picees of drift float down tlhe river, and they would

® Soon tear a weak revetment to pieces. The effect of the dyift may be

Jjudged from the fact that instances have been known of g floating tree
| striking end on against a dike with violence enough to penetrate the
| dike and cause a crevasse. As there is no stone on the navigable pars

1 of the Skagit River which could be used in a revetment, the cost of a

Suitable ravetment would be great, and at present I do a0t think any
part of the river worthy of such j nprovement, .
Under date of April 28, 1897, I submitted a project for a cut-off at
what is known as Sterling Bend, 2 miles below Sedro.  This is a very
& bad bend, and each year it is an expensive and diflicalt operation to
clear the snags irom it. It was broposed to straighten the river at this
® place, so as to aveid, if possible, the perpetual snagging, At the time
¥ the project was submitted I was informed by the settlers living in the
- vicinity that the right of way and all the required releases from dam.
ages would be given freely, but such did not prove to be the caxe. On
account of the damage suits which would have resulted had the cut-off
been made, no further action has been taken, Straightening the river
would be beneficial in-more ways than one, but on account of the com.
plications which would result I do not think it advisable to undertake it,

B Bat, as stated above, the improvement which is et wanted by the

i people living in the Skagit Valley is such an i provement as will pre-
R vent their lands being overflowed witl, cach freshet,

d The general opinion seems to be that it all the mounths of the river
i were opened up 8o as to afford free exit for the flond waters, the entire
B valley would be relieved of these disastrous overflows, and itis claimed
by many that this condition formerly existad.

It also seems to be the general opiniun'thut a log boon which was
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. constructed at the mouth of the river wa

. the different mouths, an 1y i
.- the Skagit Valley..” [+

" Asnearly as I ean asceitaiii; the following is tlie

- River: o e
- ThebottomIand along the lower partof the Skag

- eovered with a body of . veryil"argg and fin it

' Duget Sound formed a ready
© - -logs and shingle bolts, . Th
" Skagit River-bottom

i - found to be e: 'éeédi‘ngly“rich;aild:,i

_ marsly and swampy._ ‘The money obtained from'th
" ber was used for clearing the land and protecting i

. -it was necessary only. to build low dikes,

- = -great height in-the lowerriv

- - In the early days whit is know “th
-prineipal outlet of the Skagit River. "It

o Bay. -

- days boats drawing 10 to 12 feet: could: ¢ 4
far as Fir, about 5 miles up from the mouth.
~-which was nearly a mile in length and-a ‘
" river, existed near where the present:
~During freshets this jam obstructed:the free
all logs and drift. - The obstruction caused by

-of the flood waters prevented the low lands farther down the river fron

~ being flooded, but it caused the flooding of the entire country know
- as the Olympia and Beaver Marsh country, to-the west of the Skagi

. River, between the present location of the “of “Ave

. About the yéai?'vifisrs) the ﬁohﬁﬁl'j"eruqn:vlog_-‘]a,mv was cut

 “euterprise. ‘After it was ent up the greater partof: it we

from what I have been able tolearn, muchof thie drift which w:
~out from this jam lodged in what was then the main steamboat channel
Old Main River, and completely closed it: -Sin 12 Up-o

"+ the log jam and.the counstruction of d

- waters of the river  and preventing thei
spreading over the adjacent country, the 8 in the lower 1

~naturally increased in height. The country to the west of Avor W
~_ever, has been to a very great extentreclaimed, and now contains man

* of therichest and m¢gst valuable farms in the State of Washington:”:

. In order.to: facilitate the log business on the Skagit River, a boom
company was organized and commenced operations in the lower rive
- about the year 1882, The boom was first put in what was known: as
Tomn Moores Slough, where it remained for about two years. At'the
end of that time Tom Moores Slough was so filled up that logs could
not be rafted through it. From Tom Moores Slough the boom was
moved to what is known as Freshwater Slough, from Freshwater Slough'
to Deep Slough, and from Deep Slough to Log Slough. - At the timethe
boom was moved from one slough to another each slough in turn wasa
navigable slough or entrance to the river, and each in turn filled up with -
drift so as to prevent hoats from passing through it. The one naviga-
ble slough which is now left is known as Steginboat Slough. ‘Thebooms
- -may have helped the shoaling of the various sloughs in which they were
loeated, but, jundging from the results of the recent flood, such shoaling
‘would have been brought about by natural eauses, whether the booms
were there or not, e T
It appears, therefore, that each of these several sloughs has been
navigated, and that in each the boom was placed and soon after the
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‘placing of the boom the slough beecame unnavigable; but it does not
-appear that all of these sloughs, or more than one of them, for that -
~matter, wera naviguble at any one time. . I have been- informed by an ;
- old settler on the river that when he first came there Steamboat Slougl
was so small that a rowboat could not be rowed throngh it. . It has eu
~out and enlarged to its present size since the former navigable channels
closed up. At the present time Steamboat Slough forms a good: navi.
gable chargei. If all of the sloughs were opened so as to afford free
- exit to the .vaters, it would be but a short time before they would Le
closed up so that none of them would be navigable. TS R
. In my opinion, ihe only manner in which the farmers of the Skagit
-Valley can get relief from the disastrous: freshets which visit them is

by a proper system of diking. The State law is very full and explicit
in regard to diking. It fully provides for the formation of -diking dis-.
tricts, the appointment of dike commissioners who -shall ‘have charge
of all matters relating to the dikes, the_ assessment and ‘colleetion of ..
taxes and all other matters pertaining: to the subject of ‘dikes, I a
of the opinion that the greater part of the trouble on the Skagit River
is due to the incomplete system of dikes. | ‘The river is divided into
- several diking districts, but I do not understand that any one general
and systematic plan for the construction of dikes for the lower river has - :
ever been agreed upon. In some places the dikes seemed to be unneces-
sarily high, in others dangerously low, and in a good many places they
are weak and thin and for long distances they are entirely too near the
river banks, The placing of the dikes so near the river banks eonfines
the waters so much that at times of fresheis an abnormal rise is pro-
duced, and it also exposes the dike to the swift current, which soon
.washes it away., The greater part of the breaks in the dikes along the
Skagit River within the past two or three years hiave been due to this
cause, or to the fact that the dike was 80 near the bank of .the river
. that the bank gave out underneath and actually tumbled the dike into
-the river, It appears to me that the proper solution of this problem
requires the formation of the entire part of' the Skagit Valley needing
<dike protection into a single diking district and the appointment of a
~competent experienced civil engineer to take entire charge of the build-
ing and maintenance of all the dikes on the river. : - -~ . . ...
. On the 18th and 19th of November the Skagit River was visited by
the greatest treshet in the history of the river. It has been claimed:
that had the dilferent mouths of the river been opened up the waters:
of this freshet would not have risen as high as in previous years aud
that they would have run off much sooner than they actually did. This -~
freshet was caused by a Chinook wind of unusual warmth and intensity -
striking & large amount of freshly fallen snow, and the results were felt

over the entire Stato of Washington, the northern part of Idaho, and . ;
the western part of Montana. Not only was the Skagit River the :

- highest ever known, but all of the other rivers of Washington reached

an unusual height.  The Skykomish River rose many feet higher than .

- ever before, the Kootenai River,in Montana,rose 22 feet in twenty four :
hours;'and the Clearwater River, in Idaho, reached a point higher than
has been known at the same season of the year since 1862,

The Kverett and Monte Cristo Railroad, running from Everett up the

Stillaguamish River to the Monte Cristo mines, was practically wiped

out of existence for a distauce of 30 miles. The Great Northern Rail.
road was damaged so that it was two weeks before any trains could N
run, and the Northern Pacific Railroad was damaged more or less on S

both its Cascades divisions and Portland divisions,

The town which suffered the most in proportion to its size of any on e
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.~ the mouth, the water reached a stage 6 feet 8 inches above t _
*of November, 1896; ab Lyman, 322 miles below Sa k River, it was 3 fe
-9 inches above last year’s flood ; at Sedro, 8 mi ‘ W

* -1 foot 6 inches, ‘

" 10 inches above last year’s flood. .

X 'V V—REPORT OF CAPTAIN TAYLOR
& Wi’ thie town-of Hamilton, which {

the Skagit Ri

_river that no possible opening of the .inouths of the ri

had any efféct on the height of the water at that

Dlace,

.. From the extentof the floods and the damage caused in other place

it is very evident thatuo amount of openiiig out of ”_th_g;'m(';uths of the
in’ this:river;

" Skagit River would have prevented the_ floods i

matter of fact the most disastrous.breaks in;

- River were in the vicinity of Mount Verno
" mouth of the river and too far.to derive an
~ of the months of the river, and the higher.

‘up the rive
areater the freshet appears to have been. At Sauk River, il f
16 11

‘while in the vicinity of Mount:

" In addition to clearing the mouths ot‘ "tlii;'rn‘ré

. channels dredged out across the tide flats to deep water, 8
. the water off more rapidly. 0o e
-+ -The Skugit River delta is nearly 8 miles wide, - Along
“river empties into Skagit Bay through ‘a’dozen or. more Mou
" cost of dredging # channel from each ,;_'o't‘.i;{the_‘s'off‘mou__t.hs:ﬁ,\ydu :
~mendous, aud & chanuel dredged from ‘any.one of them would increase
" in so insignificant a proportion the available high water outlets thatits ’

effect would not be noticeable. As shown above in this report,. to

. dredge even a small channel suitable for navigation w 11d cost a lg

~ - swin -of money, and; to “dredge & channel :which
witers of a large river would: certainly

Nor does it appear from-a sta
if o channel large enong

 the mouth of Steamboat Slongh to deep water the bi
* . would be Jowered so as to produce any. great benefi

‘water in the freshet of  November, '1896,'»';:1{;}131103\16

, " -asshown by the nmrks‘Ontlie“bsmk;',was;?:iﬁ,'
water in Skagit Bay, or about 20 feet above ex

Skagit Bay. Irom. this point there was & nearly anifor: |

*miles, in which distance the river fell 1.2 feet, or at the rate of’eigi‘nt
- " tenths of u foot per mile, There was then a drop of 2.6 feet_in 2,000, .

“or ab the rate of (.8 feet per mile. This was probably due to.breaks

" tho dikes, For the next 64 miles there was, a-nearly unifo

1.8 feet per mile; then a drop of 3.8 feet. in 5,800 feet, or at t

about 33 feet per mile. From this point to the month of the river; about -
3 miles, there was a total drop of only about 1 foot. At the mouth of -

the river the flood level was practically identical with extreme high | -

water in Skagit Bay. , ) P
While dredging might possibly increase the slope of the flood water .-
for o short distance back from the mouth at ' low tide, I do not see how -
it conld be of much benefit during high tides. - It dredging would pre--
vent the tide rising in the river it would be of some benelit to dredge,
but as long as it does not do this, it does not appear that the dredging ' .
wonld do much good, for no matter what might be the slope of the water
smface in the river &uring low tide, at high tide the slopes and heights-

- would be the saine as they are now, - ‘As a matter of fact the highest

water near the mouth of the river is cansed by spring tides, regardless.
of the stage of the river. The height of these tides can be counted on’ -
with cousiderable certainty, and the dikes are built high enough to - .
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_-stand them and ave rarely ¢
- -the tide reaches during hi
- of dredging at the mouth of the river would d¢
- troubles begin, o T R
“-. The recent flood has, however, emphasized the in:portince .of, thi
. work which the snag boat is doing. This boat was on the river nea
.. the town of Sedro at the time tue flood ocenrred. - As soon as the floog

~_-subsided she started down the river and found a larg, e
- “Northern Railroad Briilge, about 10.miles { edic "
extensive and so solidly packed | )0}
 make a passage for herselt’ through'it,:'I'he brid
- aged and moved out of plice by the weight against it, : Against thi
“bridge near Sedro was another jam, and near the mouth of Steamboas
.. Slough wasa third one. This:latter jam completely blocked the only
available entrance to the river, so_that until the snag boat had doi
- some work upon it boats could. enter the river only with'th
diffienlty, oo 0 e T e

- During the short time before the snag boat could g ork upol
- the jam near the mouth of the river, much of it had become solidly

- embedded in sand, and a shoal had commenced to form below it. - Had -

~ . not the boat been upon the river and: gone to work ‘immediately upon

- these jams they would have become solidly packed, and the one at the

- mouth of the river would have closed Steamboat Slough'and caused the

- river to seek a new outlet. Had the jam against the Great Norther

- Railroad Bridge been allowed toremain there and anotherflood occurred

- the whole country between the Skagit River and Padilla Bay would

- “bhave again been flooded. -~ . . . i AT

- - ~All:the-evidence shown by the history of: the river,’

- heen-able to ascertain, is that onie good navigable ¢

- tained from a short distance inside the tide flats upt] M

* Vernon, and ‘I amn thoroughly convinced that one channel is best; not

. only for navigation, but also for the protection of the farms along thie

“ river banks, O e R

- Some small side channels may be allowed to exist as overflows-for
..+ the surplus water during time of freshets, but if an attempt is'made to
“openup and render navigable any number of thiese channels, or even - J§

- more than one, I am of the opinion that it will result in'no one of them- " |§

~ being navigable. The shoaler the channels bécome, of course the more. .. ;-'

" -easily drift accumulates in them. I believe also that had there Leen = -
several shoal chanuels at the beginning of the flood just past,everyone - E
of them would have been completely blocked, and: that the effeets of - [

- the flood would have been, if anything, worse than they were, = - K
' Very respectfully, your obedient servant, -~ - . .. =
' HARRY TAVLOR, . -
I Captain, Corps of Enginecrs.
~ Brig. Gen, JonN M. WirsoN, ' .
‘ . Chief of Engineers, U, 8, A, |
(Through the Division Engineer.)
- [Firstindorsement] = P T
. . U. 8. ENGINEER OFFICE, PACIFIO DIVISION, .-
P - 8an Francisco, Oal., December 23, 1897.
_ Respectfully forwarded to the Chief of Engineers, U, 8. A. I concur -
in the views of the district ofticer. [ T T
Qolonel of Enginecrs, Division Engineer.




