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IMPROVEMENT OF GRAY’S HARBOR, WASH.

By Borron W. DE Courcy, M. Am. Soc. C. E.
To BE READ 1894.

St} 7

An examination of the harbors of the United States on the Pacific
coast will demonstrate that, in order to make them available for craft
drawing over 15 ft., improvements must be made by the gencral Gov-
crnment. Harbors of refuge are much needed, inasmuch as the pre-
vailing storms in winter cause the shore to be a lee, which circum-
stance, with the course of the great Japan current, causes loss of vessels
and life.

The general Government has had an investigation made, and esti-
mates for a harbor of refuge at Port Orford in Oregon, but nothing
further has been done as far as the writer is aware. Appropriations have
been made and improvements are being carried out for harbors, or
rather, harbor entrances, at Yaquina Bay, the Coquille River entrance,

o the Siuslaw and Coos Bay, all in Oregon and south of the Columbia
River, but no attention has been hitherto paid to any place north of
that river.
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There are two fair entrances north of the Columbia River, both of
which gives thie best natural entrance on the coast, north of San Fran-
cisco; these are Shoalwater Bay or Willapah Harbor and Gray’s Har-
bor, It is the purpose of this paper to direct attention to the latter
alone.

The United States Coast and Geodetic Survey, in the fall of 1891,
made a survey of the bar at the entrance to Gray’s Harbor, which
shows in the line of deepest water a minimum depth of 16 ft.

The crest of the bar at that depth is less than } mile in width, and
the distance between the outer and inner 18-ft. curves is about } mile;
the bar is 3 miles from the gorge of the entrance formed by the two
points, Point Brown or Pamon’s 'on the north and Chehalis or Peter-
son’s on the south ; the distance between these points at low water is
about § mile; at high water, 2 miles ; at low water the minimum depth
at this gorge is 48 ft.; the maximum, 81 ft. These points are the re-
sultants of several natural forces, which are the Japanese current, the
prevailing northwestern or southwestern storm winds and the fluvial
discharge.

The channel of deepest water over the bar has a tendency to vibrate
over a certain distance, but a close examination of the entire crest will
show that, although the discharge from the harbor expands and covers
a distance of over 3 miles in width, the difference in depth from the
line of deepest water is only a few feet less, which assures that, if the
water be properly concentrated by jetties, a depth sufficient for any
gea-going craft can be obtained.

The Pacific Ocean breaks at the 10-fathom curve, and this curve is
closest to the shore opposite to the entrance to Gray’s Harbor; there-
fore, the combers will have less extent, and last January demonstrated
the fact that vessels can safely enter at all times, and the depth of
water is the only limiting force.

The harbor is somewhat of & heart shape, with the top toward the
west, north and south. It is in its greatest width about 12 miles, and
east and west about 15 ; at low water, several channels are developed,
with an extent of sand and mud banks separating them.

Besides the Chehalis River, the main stream, there are the Hump-
tulips, the Hoquiam, the Wiskah, the Newskah, the John’s and the
Elk Rivers, beside numerous creeks discharging into the harbor, the
water-shed covering about 3 500 square miles with a rainfall of 90 ins.
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There are two well-defined channels extending from the mouth of
the Chehalis River to the gorge; these are connected Ly two cross
channels.

The main channels are locally distinguished by the names north,
south and middle.

At the east end of the harbor is situated the town of Hoquiamn,
where are large lumbering interests and immediately adjoining, but
on the Chehalis River before it enters the harbor, is the city of Aber-
deen, also with a number of large saw and shingle mills, and adjoining
this city is the town of Cosmopolis, with the fine lumbering establish-
ment of the Gray’s Harbor Commercial Company and several shingle
plants.

The annual output of these establishments amounts to, when run-
ning at their full capacity, 171 000 000 ft. B. M., and 213 000 000
shingles.*

There are also canneries and other establishments.

The only other town of any consequence on the harbor is Ocosta,
situated on South Bay. It has two saw-mills, a tub and pail factory, &
brewery, ice plant, flour mill, sash and blind and several shingle
factories. It is also one of the termini of the Northern Pacific Rail-
road, and the nearest one to the ocean being only 3 miles from the
entrance between the points.

Several years ago, & survey of the Chehalis River and Gray's Harbor,
with a view to its improvement, was ordered by Congress. This was
made and a project approved, for laying out an appropriation of
$50 000, which sum was expended in the removal of the shoal at Cow
Point, between Aberdeen and Hoquiam. Twenty-two ins. in depth was
gained over a limited area by this outlay, but at the expense of the
lower shoal near the long wharf.

The best authorities hold that improvements to streams should be
begun at the lower part, as it is sure then that the benefit is felt of all
finished work as you proceed, and this is proved in this case, for the
«ilt and sand from Cow Point shoal was deposited in the expanded
channel and added to the shoal caused by the meeting of the waters
of the Chehalis and Hoquiam rivers with those of the middle channel.

The work of improvement consists of a system of pile jetties, com-
mencing at the south bank of the Chehalis, and extending by angular

* Report of the Chief ofr Engineers, U. 8. Army.
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courses across the south channel, leaving a space of 1 000 ft., mattressed
so as to give a depth of 8 ft., witha jetty dam of the same construction
across the middle channel.

If the lower shoal had been taken care of at first, the writer
believes the results would have been much more satisfactory. He
also thinks that where water is to be trained, it is of much benefit
to use curves, as water will follow such an alignment, but is sure to
cause an eddy where angles are used.

With proper calculations and a curved trace, enough water could
have been deflected from the river by a jetty unconnected with the
south bank to perform all the scour needed, and this curved trace,
with the concave face to the north, would have had a tendency to make
the deep channel along the jetty, and not as it does at present, deflect
the current toward the embouchure of the Hoquiam River, thus tend-
ing to form a bar below it.

These jetties are formed of piling driven 6 ft. apart in two rows,
with mattresses of brush sunk and filled in with fascines weighted
with stone and sand bags.

The writer is confident that this construction is unnecessarily ex-
pensive, as, there being no teredo, a system of piles and sheet piling
would answer every purpose, and it would certainly happen that the
jetties would fill up with sand in the inside.

From the mouth of the John’s River at Markham, north to Ned’s
Rock, there is a neutral line east of which is a deposit, principally silt.
West of this line sand preponderates; this line would seem to be the
limit in the main for the silt of the river, and the sand brought in by
the flood tide.

Below the mouth of the Wiskah at Aberdeen, the Chehalis River
has a width of 1100 ft. Its mean hydraulic depth is 15.76 ft. at low
water. Just below, however, near Cow Point, the river expands to 2 300
ft., with a mean hydraulic depth of 10.18 ft. also at low water. The
most natural course for improvement in direction is the south channel.
This gives the' shortest distance to the ocean, is nearly direct and
curved 8o as to give the nearest channel to the shore, requiring wharfs
of moderate length to get to deep water; but the commercial
interests of Hoquiam as regarded by those controlling them demand
the improvement of the north.

The training of the channel should be done with care. It cannot be
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done except at the expense of the tidal area; but if given a proper
alignment and direction, as well as a right proportion in width, the
volume of water is ample to preserve the requisite depth.

The width should be enlarged as it approaches the neutral line, and
in the opinion of the writer should not be carried any further.

The river mouths ought to be trained so as to flow into the main
channel parallel to the main stream. The Hoquiam, before the improve-
ment, had such an embouchure, and the two rivers maintained separ-
ate channels, the Hoquiam to the north of the lower shoal and the
Chehalis to the south of it. The Chehalis, now diverted by the im-
provement, is filling up. This is proved by the grounding of the
United States Coast and Geodetic Survey steamer McArthur, and a few
days after of the steamer Point Loma. Lieutenant Crosby, who is in
command, states that the tide was, if anything, over the half when
he grounded, and the charts show that there was formerly
plenty of water at that state of the tide to float a vessel with greater
draft than the McArthur.

While the training of the river through the harbor is commercially
of the greatest importance, the writer considers the matter of a harbor
of refuge of still more consequence. During the last few seasons
several large steel vessels, waiting for an opportunity to enter the
Columbia River, have been wrecked, with great loss of life, north of
the entrance to Gray’s Harbor. The last two were the Abercorn,
laden with railroad iron, and the Ferndale, with Scotch coal.

North and south bays give a large area of anchorage and good
shelter from all storm winds, and the depth of water at the gorge
would give assurance of as deep water on the crest of the bar if pro-
portioned in the same manner. The rise of tide on the bar, according
to the notes of the United States Coast and Geodetic Survey, is for the
mean of the greater high waters, 9.38 ft., and for mean of the lesser,
7.71 ft. This gives 25.38 ft. and 23.71 ft. as the greater and lesser
depths at high water on the bar.

In the harbor this height is increased, as is usual under such cir-
cumstances; extreme rise of tide at Aberdeen approaches 13 ft.

It is a difficult matter to procure good stone on the harbor, and the
writer is certain that a construction as described for the training of the
river, properly modified, would be successful, as the volume of fresh
water coming to the bar is so great that frequently quite fresh water
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can be dipped up and it is never more than brackish in the main chan-
nel, so the destructive teredo is no where to be found, and fascine
filling, loaded with sand, would be likely to answer all purposes.

The depth of water at the gorge at low water would also indicate
that half-tide jettics would supply all the concentration of force ne-
cessary to give a depth sufficient for vessels of the greatest draft, and
thus the tidal area would be made available to the fullest extent by
the free admission of the flood tide.

The neutral line mentioned, where the sand meets the silt of the
river, indicates a deposit of sand brought in by the flood tide, but
there is also another cause for this deposit, viz., the prevailing storm
winds from the northwest and southwest. This traveling of the sand
can be both seen and felt, but can be easily remedied by the cultiva-
tion of the Arundo Arenarea.

While accretion and abrasion has been going on about the north
point, the alterations in the south are scarcely perceptible; in fact, the
shore has not materially changed in 11 years.

To conclude, the rules to govern in the main and to be carefully
considered are: To give the river a uniform depth by regulating the
alignment, flow and width, using formulas found to give satisfactory
results by the experience of others, and recognizing the fact that to
obtain this the current must be as equable as possible and the ¢hannel
as straight in direction.

The ebb tide is the most efficient agent to deepen the channel over
the bar; therefore, it follows that the admission of the flood must be as
unrestricted as possible. Converging jetties, as so successfully used
at Dublin and other places, must be used.

Dredging may be advantageous in some places, as thus the silt may
Dbe got rid of without a deposit again in some other part of the channel,
and, by pumping, the land reclaimed may be sooner rendered available
and of considerable value.

The extreme narrowness of the crest of this bar is occasioned pro-
bably by the Japan current causing erosion on the ocean side, and if
the jetties be carried to a little beyond, there will be no farther exten-
sion of the bar seaward. This current is so pronounced here that
vessels entering have to take into consideration a considerable drift to
the routh.

Vessels drawing 17 ft. of water frequently pass out, and the re-
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sources of the country in timber and other productions are being de-
veloped so fast that, besides the demand as & harbor of refuge, that
for improvement for the benefit of commerce is coming on amain and
cannot be long neglected.

The ocean greyhounds as used on the Atlantic are scarce intro-
duced on the Pacific, but the tendency is at all times to encourage fast
mail delivery, and at this harbor the rail meets the ocean and & whole
day can be saved over any other route. The main reward, however,
to be obtained is a perfect harbor of refuge, and the saving of fine
vessels and valuable lives.

Facts are stubborn things and are incontrovertible in argument;
therefore, to prove that this is the best location for a harbor of refuge
on this coast, it is only necessary to state the following, viz., last Jan-
uary was a very stormy month, so much so that the two lighthouse
tenders Manzanita and Columbine were bar bound for 23 days in that
month at Astoria, inside the mouth of the Columbia River, with a flag
of distress flying from the Tillamook lighthouse, and could not get
out, and during that time there were only five days that vessels did
not pass in or out over the Gray’s Harbor bar, and Lieutenant Crosby
has told me that he passed in during a severe gale and did not ship
one drop of water.
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