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molding-sand, and stone ; two cargoes of corn, amounting to 8,000 bushels; 18 cargoes
of salt, amounting to 23, 1000 bushels.

Besides these there are sundry cargoes of wood, ashes, and othﬂ articles difficult to
enumerate.

The great dlﬂlculty of entering the harbor and reaching the wharves necessitates the
more expensive importation of lnmber, iron, and corn by r(nl the amount of the latter
article reaching about 60,000 bushels the past year. It is ditticult to estimate the
advantage w hich would he derived from a channel 6 feet deep to the wharves at low-
tide, but it is clear to all persons of any experience in navigation here that many
obstacles would thus be removed which cause delay and expense in receiving and dis-
charging cargoes, and that new inducements would exist for a large increase of our
commerce. Plymouth is already a place of considerable importance as a manufacturing
town, its ploducts reaching the sum of $3,000,000 per annum ; its water-power and gen-
eral facilities for a large increase of business promise the bestresults from the improve-
ment of the harbor which is now contemplated.

1 trust, sir, that the enterprise will not end with a mere survey, but that it may be
carried on to a successful and speedy completion.

I am, with respect, your obedient servant,

TroMmas LORING,
Collector.
GEORGE THOM,
Lieut. Col. of Engineers, But. Brig. Gen., U. S. d.

APPENDIX Z.

ANNUAL REPORT OF MAJOR N. MICHLER, CORPS OI' EN-

GINEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 1874.

UNITED STATES ENGINEER OFTICE.
Portland; Oregon, July 24, 1674,

Sik : I have the honor to submit herewith my annual reports upon
works of river and harbor improvements, and of surveys and examina-
tions under my charge, for the fiscal year ending June 30, 1874,

In obedience to Special Orders, No. 179, War Department, Adjutant-
General’s Office, Washington, September 8, 1873, I relieved Major H. M.
Robert, ()(,tol)m 22,1873, of all his duties, lncludmg that of Light-House

Cugineer of the Thirteenth Light-House District.
Very respectfully, your obedient servant,
: N. MICHLER,
Major of Ingineers, U. S. A.
Brig. Gen. A. A. HUMPHREYS,
Chlief of Engincers, U. S. A.

Z 1.

IMPROVEMENT OF THE LOWER WILLAMETTE AND COLUMBIA RIVERS
FROM PORTLAND, OREGON, TO THE SEA.

LOWER WILLAMETTE RIVER, OREGON.

The following improvements were projected and executed during the
fiscal year.
Mouth of Willamette Bar.
The building of the United States dredger was not completed and in
readiness for action until the end of Auwust 1873. The delay was

.
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caused by the great conflagration in Portland during that month.  On
the 1st of September the dredger, dump-scows, and wood-scow were
towed to the mouth of the river by the steam-tug Ben Holliday, and the
operation of dredging the bar commenced. TFour cuts, each 30 feet in
width, were made to the depth of 17 feet, opening a channel-way of 1,800
feet in length by 120 feet in width. The quantity of sand and mud re-
moved amounted to 8,550 cubic yards. The work at this point was
completed by the 19th of November.

Post-Office Bar.

The dredger was moved up to this locality from the mouth of the river,
a distance of four miles, and soon after began to operate. The latter
work was suspended December 11, in consequence of the great inclem-
ency of the weather, ice forming to such an extent as to make it neces-
sary. It was resumed in the following season on the 11th of March,
and the cut was finished by the 31st of the same month. Red and black
buoys, constructed for the purpose, were placed in position. The bench-
marks were rencwed. The total length of cut through this bar is 1,552
feet with a width of 30. The total number of cubic yards 1uno\'ed 18

100

Percy’s Slough.

The special report of the proposed improvement at this slough, dated
February 28, 1874, is herewith appended as part of this report. The
appropriation asked, for the fiscal year ending June 30, 1876, will be
expended in keeping open the channel of the Lower Willamette and in
the necessary repairs to works. A survey will also be made of Wil-
lamette Slough, connecting the Willamette at Post-Office Bar with the
Columbia at St. Helen’s.

Special report of proposed improvement.

UNITED STATES EXGINEER OFFICE,
DPortlend, Oregon, February 28, 1874,

GENERAL: By your direction a communication from Major Robert, United States
Engineers, of November 6, 1873, in regard to the improvement of the bar at the mouth
of the Willamette River by the closing of Percy’s Slough, near the mouth of the river,
was referred to me for revision of the plan of unprovem«,ut therein suggested and for
further information. After a careful study of the reasons assigned by him for the pro-
posed plan of improvement, and upon a thorough personal examination of the locality
1n question, the following report is respectfully submitted for your information. The
project in itself is very reasonable and perfectly practicable, but as to the location of
the proposed dam for closing the slough, it appears not to be the proper one, for sev-
cral reasons which will be enumerated. The inclosed tracing of the map of the junc-
tion of the Willamette with the Columbia, showing also the connection between the
two rivers through Percy’s Slough, will fully exhibit their relative positions. In this
proposed improvement it must be borne in mind that the extreme stages or freshets in
each of the two rivers occur at entirely different seasons of the year, the interval be-
tween the two extremes of water being from four to five months. The last examination
made by myself was on the 12th of this month, (February,) at about the average stage
of usual high-water in the Willamette, and the tug-boat aboard which the 1nspect10n
was made was unable to ascend the slough to what may be termed its head, as indi-
cated by the line C D on the sketch. Above'that line was an extensive bed of gravel
and sand, through which the water could only percolate, if pass at all. Immediately
below it wasa deep pocket or basin, the boundmgs showing a depth-of water averag-
ing from 7 to 21 feet. This gravel-bm‘ alone, without any additional aid, contains ma-
terial enough, when set in inotion by a strong current, during one of the freshets of
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the Columbia, to be able to more than fill the channel at the mouth of the Willamette,
when carried into it, held there, and do]msited by the opposing currents of the waters
of the two rivers. As reported, some 8,000 cubic yards of material accumulate during
the freshet of each year, for: llllll"‘ the Dbar ab the mouth, and which must be dll]llld“\
removed by dredging, at an expense of $4,000, in order to obtain sufficient depth of
water to enable sea-going vessels to ascend to Portland.

‘Your attention, general, is called to the amount of shipments of wheat and flour
alone, and the tonnage of vessels, foreign and home bottoms, to the annexed state-
ment from July, 1870, up to and including January, 1874, as compiled by Mr. Bernard
Natoop, of the firm of Roger, Meyer & Co., at my request, and to whom my thanks
are justly due for the pains and accuracy with which it has been done. While, ac-
cording to these figures, each yearly expenditure is more than justified, still more rea-
sonable would it be to apply a few thousand dollars at once for perfecting what may
prove to be a permanent improvement ; the first-cost of any such work will be saved
in the course of a year or two from the amount now required annually to be expended
apon keeping a sufficient depth of water upon the bar by dredging. The bar at the
mouth of the Willamette will not only be improved, but a good and lasting effect will
be had upon what is called Post-Office Bar in the same river ; the locality is about four
miles above that at the mouth, and its formation is from similar causes.. At a high
stage of the Columbia River its waters are forced np the Willamette to a short dis-
tance above that bar, the counter-currents meeting at that point, and are then dis-
charged back into their original bed through w hat is termed the Willamette Slough,
entermg again at_St. Helcns eighteen miles below. A surv ey of the slough is also
recommended with reference to btmmhtennm it and removing some ledves of dan-

erous rocks and snags. A survey of it will be made duri ing the summer, if authorized.

‘requently, when the mouth of the Willamette is blocked with ice, the slough can be

made available.

The plan proposed for damming Perey’s Slongh is simply to drive a line of piles of
large dimensions across it, to cap them by hca,vy timber, and to strongly brace them
from below ; also to cut and throw in, above the row of piles, cuttings from the willow-
trees, which can be had on the spot ; these will sprout up and grow, thereby forming,
in tine, a strong obstacle in themselves to the current of the Golumbia. The estimated
cost of the entire work will be $5,210.26. The location of the dam, as selected by Major
Robert, is represented by the lines A B ; its length is about 300 vards The ends of the
dam’at this point terminate on both sides of the slough in low banks, and, in conse-
quence, a strong current may, during the high- waters of the Columbia, wash them
away and form new channels. The location of the dam which in my judgment is the
best is the one represented by the line C D ; length, about 300 yards. In this position
both ends of the dam would abut against high bluff banks on either side of the slough,
the most elevated portions of the two islands, (Percy’s and Bybee’s.) Both these islands
would have to be flooded entirely before the water could pass over the dam; an event
which is not likely to take place, no incident of the kind being on record. A dam
built along C D would not interfere with the boat-landing now used by the planters in
the neighborhood, being, as before stated, really at the head of the slough.

The following is the estimated cost of building the pile-dam :

Length, 857 feet; diameter of piles, 15 inches.

686 piles, 15 feet long=10,290 linear feet, at 6 cents $617 40
Driving 636 piles, at \2 1,372 00
857 feet capping, 12 by 12 inches, at 12 cont8.ccner coceemcnicnccceannnnn .. 102 84
Sawing oft top of piles and fastening caps, at $1 each 857 00
12,348 pOlllldb strap-iron and spikes, at 14 cents ... Y ... 1,728 72
86 piles for bracing, 20 feet long=1,720 linear feet, at 6 cents 103 20
Driving and mstenmn 86 pxlcs, P05 R 430 00

5,211 16

Very respectfully, your obedient servant,
N. MICHLER,
Major of Ingincers, U. S. A.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engincers, U. 8. 4.

23 EN&
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Statement of exports direct to Furope from Portland, Orey., from July, 1870, up to and
including Januvary, 1874.

Menth.

Name of vessel.

Tonnage of 2,240
pounds per ton.

September .
October ...
November
December

December..........

Total tons

1871.

January
February .
March ..
April .
May ..
June. ...
September
October.
October.
October...
November

Total tons

Herm Doctor .
Alpha
Choverd
Fordenskfold .

..| Gungner...

-{ Rosedale........
Tennax Proposeta
Prince of Wales

.| Panama .
Skiddaw.
.| Dorenby.
.| Niobe. ...
.| Bristolis L
Alice Graham

Month.

Name of vessel.

Total cargo,
(tons of 2,240
pounds.)

Lightered,
(tons of 2,000
pounds.)

Draught of
vessel.

January
Do..

Tebruary

March ..

Barracoute
Harrington .
Metis .....
Chetah ....
Coldstream
Sparkling Dew.
A. M. Small .
Electra
Navigator
Manilla. ..
Loch Dee .
Siam

Zouave .

Ded Deer.
Grasmere .

-| Namorth

Channel Light

Victoria Nyanza
Whittington...

.. Mendelssohn.
.| Barracoute

Roswell Sprague.

.| Caribou

November

Sarah Scott .

Victoria Cross
Penang
Northumbria .
Gemini
Tamaya ..

.| Hermene ...

Confidence..
Middlesex ..

.| Lieut. Maury .
.| Otago

Privateer ...

Windermere ..
Wetterhorn ..
Theresa Behn.

.| Romeo..........

Spirit of the Dawn.
Flecherd
Vesta.

_-| Lord of the Isles

908

870
831
720
457
350
748
730
w45

,070
951

. 530
953

169
528

815 |
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| Total cargo, | Lightered. .
Month. . Name of vessel. (tons of 2,240 | (tons of 2,000 Dl‘{f‘}f‘r}‘ﬁ of
. pounds.) pounds.) vessel.
1873. Feet.
November . .| Gunger. .. .. 93 25 18
Iskdale 1, 802 1, 105 20%
730 200 17
1, 036 350 18
1,311 703 19
- 792 200 173
.............. 1, 280 00 0%
......................... 994 449 188
wef PIOL ATEF . coimiarm o cimioismra o = aimimoimin vie = mimsmime GI2 |l 17
.| Powhattan . & Srses g & srer s & SeE 539 foeeiiian onn 16
SIAlaW . o e 21, |smen s samns s
.......................................... 38, 256

RECAPITULATION.

Cargoiu tons

% § ) Lighterage, Cost of )
= ((’\fs.lif:t(t) 1::):({ (tons of ‘2,7)00 lighterage, |Remarks.
% 9 pounds.) (gold eoin.)

Number of

flour only.)

4,379 |.
11 9, 328
17 15,215
39 38, 256
11,120

January.

78, 208

Shipments by coasters and steamers at 25,000 tons per annum.

LOWER COLUMBIA RIVER, OREGON.

The operations for the fiscal year were confined to the examination
and survey of that portion of the river known as the Hogback, lying
between Tongue’s Point and Woody Islandj; the observations of the
direction and force of the currents; also to determine upon the most
eligible plan for dredging a channel. These several works were placed
under the charge of Assistant Engineer R. B. Randall, who performed
the duties under my instructions. The dredging and buoying of the
selected channel were prosecuted with the United States dredger, Mr.
D. E. Buchanan in charge. A steam-tug of sufficient power was also
employed as a tender to the dredger, and several scows employed in
the work. A map of the survey was made, which delineates, as com-
pletely as possible, the intricacies of the several channels and the posi-
tions of the many shifting sand islands; also a map showing the locality
and course of the chanuel finally determined upon and dredged out;
and a map showing the direction and force of the currents. These are
all appended as supplementary to this report, and to which reference
must be made, as explanatory of the latter. The survey was com-
menced April 20, and completed by the end of June.

After making a number of soundings, the narrowest place across the
Hogback was found to be opposite to the black buoy No. 13, anchored
there by the United States Light-House Establishment, and having on
it, at the shoalest place, 104 feet, exactly the same depth as in the
channel heretofore used between the upper channel buoy and red buoy
No. 10. An examination was then made of what is known as the John-
son Channel. The distance across the Hogback at this place was greater
than at the other one, but as the course is more direct, it was believed
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that, eventually, it wonld prove to be the better one. Accordingly the
dredger was plaued at the west end of the proposed eut. After working
four (Lu s, it was found that the dipper would not bring up more tlmn
one-half of its proper quantity. The cause ascribed for This is , that, in
the first place, the compact nature of the sand at the bottom lmvmg a
tough sedlmentdn coating, makes it difficult for the dipper to grap-
ple lnto it; and, in the second place, although the sand was appar-
ently so hfnd \tl” when raised and forced into the dump-scows, would
show its Lhdl ac temxtl(, of quicksand by leaking or ﬁltm'mo tluouﬂh
the crevices between the jam and gates at the Dottom of the hoppex.
Under these circumstances it was appavent that the mode of dredging
employed would have to be abandoned. It was first proposed to use a
seraper, to be dragged forwards and backwards by the tug, until a suffi-
ciently deep chanuel could be obtained. It was then suggested that a
large curved hoe, with teeth for raking attached to its lower edge, to be
llbOd on ebb-tide, would prove more efficacious. It could be soon made,
and at a small cost. When ready for use considerable time had been
lost, and the balance of the appropriation available for this work not
being large, a change of plan was determined upon. This was, to pro-
Leul to work at the original proposed cut, opposite buoy No. 10, this
being the shorter of the two, and where scraping could be done to Detter
advantage, with the probability of opening a channel in the least time.
The dredger was accordingly moored at the head of this cut, and May
27th work was commenced. At that date the depth was ten and a haif
feet; by the 24th of June a channel had been scraped down to fourteen
and a half feet, which enables a vessel drawing twenty-one feet to pass
over the Hogbdek, at high-water, without visk of touching. The deep-
water channel below the cut has been very little affected b) the deposits
from the scraping. It is believed that the opening now made will con-
tinue to widen aund deepen through the active and strong pressure of
the current passing down Gilman Channel until it again assumes the
form shown by the United States Coast-Survey chart of 1870. The modus
operandi for executing the work, although interesting, need not be heve
described. As the flood-tides were very weak, the work was carried on
the ebb. Upon the completion of the cut an invitation was extended
by the engineer of the dredger, on behalf of this office, to all the pilots,
both steamer and sailing-vessel, to examine the channel; five accepted,
two of the former, and three of the latter, who, after sounding with their
own lead-lines, expressed their entire satisfaction in regard to the work;
they requested that a beacon be placed upon the sand on the outer side,
which would enable them to use the new channel immediately. An iron
beacon was planted, which will last for some time, and will serve as a
leading-mark. Temporary red and black spar-buoys were also placed,
which will answer until the Light-House Establishment replace them by
permanent ones.

During the working of the dredger current observations were com-
menced. These were only noted at the time of ebb-tides, as there is so
little flood in the month of June, it cannot have any inﬂuen(o in the
formation of shoals. Owing to the great width of the river at Hogback
the freshets from the Upper Columhm have no appreciable 1nﬂuex.cu
upon the level of the water ; the only effect produced by them is to in-
crease the current on the ebb, and retard it on the flood. The tides
have their regular rise and fall. The best time for observations of cur-
rents would be in October or November, when the upper rivers are low.
It is at that period that bars and obstructions are formed, caused by
strong flood-tides, and heavy winds with a ground-swell from the sea.
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Then the sediment and sand, brought down duaring the sumurer and
retained in deep channel, are c(uued back (the salt water having made
the particles lighter) to form new obstructions.

The usual appliances were used in obtaining the rate and set of cur-
rents; both are fully represented on the map transmitted, and are indi-
cated by figures and arrows. Many of these observations were made
during high winds and rough water, for both of which an allowance was
made, and, although the results may not be strictly accurate, still they
are sufficiently so for the purpose of giving an idea of the action and
effects of the currents toward forming the shoals.

From present data no well-devised plan of improvement can be
planned; it will be a study of the future. Owing to the great breadth
of water it would seem more advisable to let nature work out its own
channels, and to then follow them up each year by an economical use of
the dredger.

In concludmn" this report it may be stated that upon the termination
of the work the engineer in charge started June 25 with the dredger
and scows, in tow of the steamtug Sedalia, for Portland. After pro-
ceeding as far as I athlamette the current was found too strong to con-
tinue along with the entire tow. The dumping-scows were accordingly
left there to await the return of the tug. Upon the dredger being moored
safely at its old landing near the city, the scows were sent for, and on
the way up from Kathlamette the Sedalia took fire and was burned to
the water’s edge. The scows were subsequently towed np and laid along-
side of the (110(10"01‘. The crew of the latter was discharged upon its
arrival.

Financial statement.

Balance in Treasury of United States July 1, 1873 :

Lower Willamette. o ..o oo oo o iiiaaiiiaaie e §10,793 36
ODBSEIRELIONS : e o 5 srmmw aw sis 5 5w im 5 6 57 w50 10 S0 58 = 5 S o8 9,206 64
. . $20, 000 00
Amount appropriated by act approved June 23, 1874, ... ... ... 20,000 00
Amount expended during the fiscal year ending June 30, 1874...._........ 14,678 15
Amount available July l 1874% ... R s s 27 i o 54
Amount required for the fiscal ye: ar eudmw “June 30, 1856 ... 20,000 00

*Of the amount available July 1, 1874, must be deducted $

! 00 for building dam
across Percy’s Slough, which is not yet completed.

Z 2.

IMPROVEMENT OF THE WILLAMETTE RIVER ABOVE OREGON CITY
ORLEGON.

The report for the fiscal year ending June 30, 1874, for this improve-
ment is respectfully submitted. The operations COIISl\tLd in the removal
of snags and other obstructions, the work continuing until November 8,
1873, at which time the snag-boat was laid up, the appropriation being
exhausted.

Commencing at Horseshoe Bend, June 16, 1873, there were removed
some large cotton-wood trees, which obstructed the channel very much ;
thence down the river many serious obstacles were encountered until
Bowers’s Bar was reached, where several snags were removed and placed
in the wing-dam, which had been broken by floating trees and snags
the previous winter. At Luckamutte, the renowned  big pine,” with
its fifty associates, had to be removed. A long time was consumed at
this locality on account of these trees being deeply imbedded in the
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gravel. Giant-powder was indispensable at this point, as well as at
other places. Two hundred and eighty snags were removed during the
working-season. Last year the snag-boat failed to remove many snags
and stumps, which were removed during the present working-season.

The master reported that the boat did notfail in a single instance to
remove every snag, tree, and stump of which it took hold. Many very
serious obstacles to the navigation of the river have been removed ;
many still remain. It is recommended, in addition to the continued
removal of snags during the ensuing fiscal year, that certain improve-
ments pertaining to the building of wing-dams be made at the follow-
ing-named points, should no other process be adopted, together with
the removal of rocks at several of them :

LIST.

Polally Bar. . Rocky Rapids. Magoogalon.
Yamhill Bar. * Long’s Crossing. Half-moon Bend.
Union Bar. Buena Vista. Bowers’s Slough.
Five Islands Bar. Wells. Eola Slough.
Biterman’s Bend. Luckamutte. Eola Slough Rocks.
Beaver Rapids. Ferrier’s Bar. Rocky Rapids.
McClosky’s Shute. Fickel’s Bars, (upper and lower.) Humphrey’s Rocks.

The average number of feet of wing-dams will be about 6,000. These
obstructions extend from Oregon City to Bowers’s Slough, a distance of
about one hundred and nine miles.

Financial statement.

Balance in Treasury of United States July 1, 1873 ... ... ... .......... 41,500 00
Amount appropriated by act approved June 23, 1874._._.... ... .......... 7,500 00
Amount expended during the fiscal year ending June 30, 1874

Amount required for the fiscal year ending June 30, 1876

Z 3.
IMPROVEMENT OFF THE UPPER COLUMBIA RIVER, OREGON.

The appropriation for the improvement of the rapids in the Upper
Columbia was exhausted during the working-season of the fiscal year.
The following detailed #ésumé of the nature ot the obstructions which
have been overcome 1s respectfully submitted. I’ropositions in regard to
the continuance of the work of improvement are also suggested. A per-
sonal inspection before and after the completion of the several works,
together with valuable information obtained from the river-pilots and
the engineer assistant in charge, furnish the data upon which this re-
port is based. The work was done under contract with Mr. J. B.-Mont-
gomery, and was superintended by Mr. R. B. Randall, the duly author-
ized agent of the Government.

Under the direction of my predecessor, Maj. H. M. Robert, the re-
moval of the whole of John Day Rock at the rapids of the same name
was accomplished during portions of the months of January, February,
and March of the year 1873 ; also the rocks at the Upper Umatilla
Rapids, designated by the letters “Z,” «Y,” < W” and ¢ X” on the maps
previously submitted, were blasted, but the débris was not raked off and
removed. Atthe Lower Umatilla Rapid work was commenced during the
same period on the rock ¢ E,” butit was only partially removed in conse-
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quence of the commencement of the annual rise in the river, which neces-
sitated the suspension of all operations for the season. It should be here
stated that it is only during the winter-months work can be successfully
executed, as at that period the river falls to the very lowest stage, so that
many rocks then become exposed above the surface of the water, and the
latter becomes clear, thereby enabling the workmen to operate to greater
advantage, and thus expedite their labors. Work at that time is some-
what impeded, and often temporarily discontinned, in consequence of
floating ice. Duaring the extreme cold weather, however, the thermom-
eter ranging as low as 14° below zero, the river becomes frozen over in
a soiid mass above and below the rapids, and no interruption then oc-
curs. The laborers soon become habitnated to the extreme severity of
the temperature, as the weather remains perfectly clear during the
greater part of the winter.

Operations on the rapids were not resumed until ‘the 1st of Novem-
ber, 1873, the river by that time having fallen to a suitable depth. The
working-scows were then dropped down the river from Umatilla, at
which place they had been moored during the summer, to Devil’s Bend,
a short distance below. At this point a channel was opened 100 feet,
in width and 600 feet in length; this was done by removing all bowlders
or rocks from the gravel-bar above the bend, which lay within 5% feet of
the surface of the water, at which stage it corresponded with the zero-
pointon the gauge at Umatilla. The boats now employed in running on
the Columbia above the Dalles to Wallula, and during the highest stages
of the water ascending the Snake River as high as Lewiston, are generally
loaded toa depth of between 34 and 4 feet. As the bowldersare covered
with little water, and being scattered promiscuously on the bottom of
the river, which at this point spreads out to a great width, nearly 3,000
feet Detween the lines of low-water mark, they were always more
troublesome and dangerous than the rocks below; the latter have com-

. paratively deep water around them, and, their positions being well

defined, can be easily avoided.

The operation consisted in anchoring the scows immediately over the
rock to be displaced, and the drilling of the necessary holes to receive
the tin cartridges filled with giant-powder; the latter were fired by a
fuse protected by and fastened to the cylinder containing the powder
by a wooden stick. The charge was from three to eight pounds, the
cases being about three inches in diameter; the holes were drilled to a
suitable size to receive them. Upon the completion of that portion of
the work, December 2, there occurred for more than a month a severe
freezing spell which caused much floating ice; work was consequently
suspended during that time, and the boats moored in a safe cove oppo-
site Umatilla. On the 8th of Janunary of the present year the scows
were warped up to the Umatilla Lower Rapid, and operations were
resumed on the following day. At this locality only four rocks were
removed, a sufficient number to open a channel large enough for the
boats now plying on the river; they are designated on the sketch by the

letters C, €/, C”, and D. It was deemed advisable not to continue work

on the rock E, which had been partially removed during the previous
spring, as it seemed probable that Ly further lowering the water at
that point other rocks might become exposed and made dangerous
which otherwise are not so at present. Between the point of the reef
and the gravel-bank the current has a velocity of twelve miles per hour.
The work at the lower rapid was finally completed and accepted by
January 28. Within a few days atter this date operations were resumed
in the high-water channel at the Umatilla Upper Rapid. By reference
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to the map it will be seen that what has always been known as the
low-water channel, and which has been used up to the present time, is
a very long and circnitous one bounded on both sides by reefs and shoal-
water.

Experienced pilots can alone navigate it. The one called the ¢ High-
water Channel,” which hitherto has been used during the season of high-
water, and which can now be safely run during the lowest stages of the
river in which boats can pass over the rapids between Wallula and the
Dalles, has been made a direet and short one. At this rapid such rocks
were selected for removal as would most benefit navigation, as only a
limited quantity could be displaced in order not to CLCGLd the amount of
the appropriation. Its width at the narrowest point is scarcely 40 feet ;
this, for several reasons, is by no means sufticient, and it is recommended
that an increased width be given to it as soon as the necessary funds
become available. It is stated, notwithstanding the unevenness of the
bottom on the outside of the channel from which the rocks have been
removed, that boats ascending with a draught of 4 or even 5 feet of water
would experience no danger, but that in descending there would be con-
siderable risk on account of the swiftness of the .current, there being
danger of a sudden sheer-off and the boats not being perfectly manage-.
able. At the head of the rapid it has a velocity of twelve miles an
hour. During a high stage of water the pilots will continue to use it as
formerly, and as the river falls will learn by experience whether it is an
improvement upon the ¢ Low-water Channel,” that on the Washington
Territory shore.

To make the high-water channel perfectly safe at every stage of water,
it is estimated that it would require the removal of about 100 cubic yards
of rock on the south side of the head of the rapid, a like amount from
the edge of the reef (at the narrowest point) on the south side of the
channel, and a similar quantity, as contained in four rocks, on the north
side. This work accomplished, a width of 75 feet would be obtained
throughout its entire length ; by then using it, steamboats coming down-
stream against the strong summer-winds would avoid the trouble and
risk often experienced in running the other channel. By February 25
the work was completed so far as the nearly exhausted funds would
admit, and its execution by the contractor accepted.

It may not be uninteresting to state the method adopted by the su-
perintendent of the work for sounding the very swift current over the
rapids. The scows, four in number, were fastened end to end, and
firmly anchored from above the rapids; the entire length thus obtamul
was equal to 185 feet. A series of souudiugs, commencing at the head
of the channel, was then taken, a long iron rod, graduated to feet and
inches, being used ; this was plunged well forward in the current so as
to obtain as near as practicable a perpendicular position upon strik-
ing the bottom of the river. This was done once on each side and along
the entire length of the united scows. The latter were then hauled by
their boat-lines distances of 18 feet, and new sets of soundings taken
until the entire width of the channel was passed over. The scows were
then allowed to drop down their own length, and the foregoing opera-
tions repeated ; this was continuously done until the whole length and
breadth of the channel had been accurately sounded. By this method
an area of 900 feet by 75 feet was examined. Angles were taken
with a sextant at each shift of the boats upon some prineipal stations,
those designated on the map by the letters C, D,and N ; these were
marked by iron rods set in holes drilled into the rocks for the purpose.
These stations were established by triangulation from a base-line of
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2,150 feet laid out and carefully measured on the Oregon shore. After
the removal of the several rocks and the completion of the work upon
those blasted the previous year, a second examination was made of the
channel, commencing from its foot. Timbers 6 inches by 6 inches were
rigged across the bow of the scows and planked; these projected over
the sides so as to present a frontage of 40 feet. The iron rod was then
used as before to obtain soundings at intervals of 5 feet, and an accu-
rate section of the channel thus obtained. The boat was then heaved
ahead by the hawser a distance of 5 feet, measured upon the latter, and
a similar set of soundings obtained ; thlb was continued until the head
of the channel was reached. Angles to certain established points were
taken with the sextant to locate each successive position of the scow.
The top of the rock marked C was adopted by agreement as the level
for the low-water mark, and the zero of the water-gauge at Umatilla
was made to correspond with tlie same point.

The following recommendations are made in regard to future opera-
tions on the Upper Columbia at the several dangerous rapids which
render navigation dangerous. In addition to the improvements pre-
viously suggested in regard to the ¢ High-water Channel” of the Uma-
tilla Upper Rapid, the captain and pilot of the steamboat Tenino, Cap-
tain Coe, recommends the removal of all the rocks on the north side.
To this officer my thanks are justly due for much valuable information
concerning the river and the nature of the difficulties to be overcome.
He also states that if a channel was made with a uniform depth of 6
feet, and having only one rock left in it with but 5 feet on it, a boat
in passing over it will have her headway deadened, the boat seeming to
draw towards it ; and from this cause arises the great difficulty of steer-
ing where there are many of them.

Howly Rapid is similar to the upper part of Devil’s Bend. Large
bowlders, which have been borne down on drifting ice, are deposited on
the bar, and will have to be removed by the same method as was adopted
< at the last-named locality.

At-Squally Hook the rocks marked A and B should be mmOVM In
descending, a boat has to sheer so much across the current to avoid
them that her stern is in danger of striking the latter. There is also a
small one immediately in the Lhdlllle] over whlch bOdtb pass, excepting
at the lowest stage of water.

At the O\\)llec Rapid the river is both wide and shoal ; the bottom

is gravel,-covered with bowlders. The steamer Yakima struck one of

them, and while in a sinking condition was run on a bar below, her
deck remaining just above the surface of the water. The improvements
suggested for this locality are the establishment of leading-marks on the
shores and the removal of all bowlders within 50 feet of the line on each
side.

At the foot of Rock Creek Rapid there is a large rock, which should
be blasted. In ascending, boats put close to its south side; in descend-
ing, owing to the swiftness of the current, they hug close the Washing-
ton Territory shore, making quite an elbow to avoid it, and incurring
great risk at the same time of running upon others.

Between the Cascades and the Dalles, the shoalest place at the lowest
stage of the river had seven feet of water upon it; there are other shoal
plac es, but none are dangerous.

The amount of the appropriation for the current fiscal year, $20,000,
will be applied as far as possible toward the improvements above enu-
merated, so as to make the river from the Dalles to the crossing of the
North Pacific Railroad (near the mouth of Snake River) in the same
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navigable condition as at the several rapids, John Day, Umatilla, and
Devil’s Bend.

The quantity of rock removed was 1,425 cubic yards.
Financial statement.

Balance in Treasury of United States July 1, 1873 ... .. ... ... .. ........ $9,000 00

Amount in hands of officer and subject to his clmvk ........................ 19,183 76
Amount appropriated by act approved June 23, 1874 - ... _.._...... 20, 000 00
Amount expended during the fiscal year ending Junc S0 ABVA Lo vvimsrit s 23,085 11
Amount available Jn]yl DO iz 5 o 5 S R i 55 B 0 i 8 et i svera 8 98 65
Amount required for the fiscal year ending June 30, 1376... .., ... ... ... 40, 000 00

APPENDIX Z 4.

ANNUAL RE[’()RT OF MAJOR HENRY M. ROBERT, CORPS
OI' ENGINEERS, FOR THE FISCAL YEAR ENDING JUNE
30, 1874,

MILWAUKEE, Wis., August 28, 1874,

Sir : I have the honor to submit the following as my annual report
on the works of river-improvement in Oregon for part of the fiscal year
ending June 30, 1874,

By Special Order 179, War Department, Adjutant-General’s Office,
dated September 8,1873, I was ordered to be relieved from this duty by
Maj. N. Michler, who tool\ charge of these works on October 22, 1873.
Up to that date the work done was as follows

IMPROVEMENT OF THE LOWER WILLAMETTE AND COLUMBIA RIVERS
FROM PORTLAND, OREGON, TO THII SEA.

At the commencement of the fiscal year the steam-dredger (Morris
and Cummings’s patent 15-yard bucket) was nearly finished, its comple-
tion having been very much delayed by its machinery being detained in
San Franeisco for payment of full hCl“ht charges.

The great fire of August 2in Poxtldnd desnonuo over twenty blocks,
caused another delay b\ the (l(*xtruulou of the fouudely in which the
steam-capstan for the drednm was being built. She was recalked, as
also were the dumping-seows, in Auﬁuxt, and was finally finished two
or three weeks after the commencement of the long low-water season.
She was towed down river September 1 to the mouth of the W 11].\mott0
on which bar she began woik, dredging a channel 80 feet wide and
holding 15 feet at 10\\ water. The w ork w as done under many disad-
vanta%s, the engineer and men being new to her pattern, and the
bottom very haLd till broken ; then um.slstmff of fine quicksand, a large
portion of which would float (u\\'zly before the bucket reached the scow.
Notwithstanding these disadvantages, she removed in 18 working-days
of September 364 scows of 100 cubic yards each.

Several large ships laden with grain, as well as the regular ocean-
steamers, passed through the cut during this month, and, the dredging
being in progress, necessarily some detention occurred until it had
advanced sufticiently to give a temporary channel. The cut was made
40 feet wide across the whole bar, (350 feet,) then a second cut 40 feet
wide was made alongside this, and a third cut, 2 feet deeper, in the
center of these two, was being made when I turned over the work.

Five spar-buoys, 40 feet long, with sinkers and shackles weighing

over
pL\u
nigl

as t
shal
dat
I
ant
WO
we
on
in’
w1
ta




00
76
00
|1
5

0

——

REPORT OF THE CHIEF OF ENGINEERS. 363

over 2,000 pounds each, were placed in position on Swan Island Bar, in
place of the old buoys, reported by the pilots as too small to be seen at
night. ' .

An examination of Columbia Slough was made by me, and my views
as to the stopping of this slough by a pile-dam placed at the widest and
shallowest part were transmitted to the Chief of Engineers in a report
dated November 7, 1873, to which I would refer.

Examinations with the lead-line and sextant were made by my assist-
ant over the various bars on the two rivers in advance of the dredger’s
work, to determine the best line for her to work on. These examinations
were made at Swan Island Bar, where no material filling was found,
only 4 to 5 inches, and of no great extent, after seven and a half months’
intermission of dredging ; also at the mouth of the Willamette River,
where but 10 feet of water was found, and but 12 feet for a linear dis-
tance of 500 feet.

Also at Post-Office Bar, which had but 15% feet of water on it; and at
St. Helen’s on the Columbia, where the average water on the line-of cut
was but 15 feet. The maps and results of these surveys were duly
transferred to Major Michler.

A survey and chart was also made, by my assistant, of the ¢ Hog’s
Back” Bar, in the Columbia River, near Astoria. The result was com-
municated to the Chief of Engineers in a special report dated Novem-
ber 7, to which I beg to refer.

The amount received and expended by me for this improvement is as
follows :

On hand July 1, 1873 L i i e e e $5,118 08
Reccived since, (of which from the new appropriation for this
fiscal year)....occu.-- 7,406 64
Expended :
INOW OEOUBBY wrs vio o5 om i 50m 5 05 & 55 0 18 805,598 16 008 617 08 508 6 5505 98 418165 556 5 e 1m mvm 5. 10 mim = 3,763 10
Stores and SuUppPlies . .o oL i e e e e e e 170 81
VALChing DIOPBEDY v n i o sis sie simse o s s o o 180t 16 & 16 90 w1 S1mis: pase S0 .45 B 3 29 41
RODAITS asisis & o 5 s 50 6 50,5 5. 505 505 6 506 5 585 G105 o o 5y m R wim 52 6 mimim v s 1n momre mim o i 739 03
Y 966 20
L OW I G oot e i i e e e e et et e 800 00
BITOTE- 5 s i 15 315 = 598 & SIS B0 506 5 8 S8 o 508 1 e 1 48 B o Bk 6 mom o im0 e o min it s mrmcs 1,378 62
Office-expenses, salaries, &e. .o oot i i et et e e 406 70
RUDLTEYE . cc s 25 5 50 28 50 7 578 7508 3 50656 o 19U 5 06 Tl & OR300 S 30 4 0 06 0 08 0 0 .t 4 646 86 -
Total .o e e i e e e eeeaa 8,900 73
Balance transferred to Maj. No Michler . oo o ooooroiin oo it i eeeees 3,623 99

IMPROVEMENT OI' TIIE UPPER WILLAMETTE RIVER, ORBGON.

One hundred and ninety-one snags were removed from the river-bed
up to September 30, and the snag-boat crew built 360 feet of dam at
Union Bar. Giant powder had to be used on several snags to loosen
them and break them up.

Eight small buoys were placed in the river at Tualatin Rocks and
Rock Island.

I visited the bars-at Union and Yamhill, and found the wing-dams

Dbuilt there last year in good preservation, and answering the purpose

they were intended for.
There have been received and expended for this work by me the fol-
lowing sums :

On hand July 1, 1873 Lttt e e eeeeueaaan $12 21
ReCeIVEd SINCEO .o m e e e et it e et e e e e et e e 3, 000 00
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Expended :

DOBGEINE. wco v s w500 25250 585 555 0 coorc ma- armvm min o mimie 50 1 S1075 55 50m meme o o0 e mee s o o 31,469 15
Towing ..oooo Ll 61 77
B 36 84
Stores and supplies.........o........oo. ... Shoum o o wim m ¢ SR IS B ST S 175 64
Buoys . 7 TH
Superintendence, &e ... . T 173 71
Office-expenses, salavies, &c..oooooooooua oo 245 b7
B 2,235 43

" Balance transferred to Maj. N. Michler ..o ..o oo o 776 78

IMPROVEMENT OF THE UPPER COLUMBIA RIVE ty, OREGON.

No operations in the field’; waiting for low-water.

Amount on hand July 1, 1873, (of which $15,157.50 was due the contractor,

but retained till the completion of the entire work) ... oL...ol...0 $19,214 33
Expended :

Office-expenses . ........._...ooo . 20 57

Balance transferred to Maj. N.Michler .o oo $19, 183 76

SURVEYS FOR IMPROVEMENTS OF RIVERS AND HARBORS.—YAMHILL
RIVER, OREGON.

I made an examination of this stream in September, to ascertain the
nature of any improvement which might be undertaken, and to fix on
such parts as would require an instrumental survey.

Expecting the arrival of my successor very soon, it seemed but proper
for me to leave for him the responsibility of the survey and report upon
this new enterprise, so I took no further steps, except, at his request, to
make, on the day I left Oregon, (November 7,) a report to the Chief of
Engineers upon the examination I had made.

The amount expended by me on this examination and the preliminary
arrangements for the survey was $122.31,

I'was also charged with an examination of the mouth of the Coquille
River, which was made by Major Michler.

Respectfully submitted.

HuNrYy M. ROBERT,
Major of Engineers, U. S. A.
Brig. Gen. A. A, HuMpurEys,
Chlief of Engineers.

Z s.
COQUILLE RIVER, OREGON.

Eeport of Major N. Michler, Corps of Engineers.

UNITED STATES ENGINEER OFFICE,
Portland, Oreg., March 12, 1874,
SIR : The following report in regard to the proposed canal to connect
the waters of the Coquille River with those of Coos Bay, State of
Oregon, is respectfully submitted, in compliance with your instructions.
Maps of the line of the lake survey, made under my direction, and of the
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