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KK 16,

CONSTRUCTION OF A CANAL AROUND THE CASCADES OF THE COLUMBIA
RIVER, OREGON,

Th"_‘-“’,"‘“'\‘. for this i_lula_rc;\_'vnwr.t contemplate the eonstruction of a
canal 7,200 feet long, 3,150 feet of which will be in excavation across a
rocky plateau on the Oregon side, and the remainder, 4,050 feet, an im-
proved water-way 50 feet wide at bottom, closely following the shore-
11’111_' below t'h_v I:tllf and protected against the floods and currents of the
1'3\'{_*1'131\‘ a rrm-\\'j_n':; breakwater rising to an average height of 63 feet.
The locks, two in number and combined, will be located on the lower
gide; they will be 300 feet long and 70 feet wide, with lifts of 12 and 14
feet respectively, and walls carried up above high-water mark. The
guard gate at the upper end of the canal will be 70 feet wide, and will
be connected on the north side with the upper lock by a water-tight
cribwork rising above high-water mark and inclosing a basin 2,000 feet
long.

This work is being carried on under a contract with Messrs. Ball &
Platt, of New York City, dated October 19, 1878. The contract covers
the excavation for both locks and a certain part of the adjacent canal
prism, and the building of the masonry of the locks to 7 feet above the
floor of the upper lock.

The contractors have also been authorized, on their own application,
by the honorable the Secretary of War, under date of December 19,
1878, to construet 1,000 feet of the lower crib-work breakwater as a means
of utilizing the waste stone arising from the blasting of the bowlders to
be used for masonry.

Immediately after signing the contract, Mr. A. H. Ball, the senior
member of the firm, after ordering some necessary machinery, repaired
to the cascades, and commenced the construction of the quarters for his
men. A small force was also organized to commence the drilling and
blasting of the bowlders which-lay over the site of the lower lock, and
the draining of the small pools above first (upper) lock, which prevented
his force working to advantage. The first blast was fired on the 30th
of October. The work was started under very encouraging circum-
stances. The quarters were all constructed within 6 weeks, and the
conftractors showed a determination to accomplish all that was possible
for human ingenuity and enterprise, but they soon met with embarrass-
ments that practically stopped work for the winter. The manufacturers
for the construction of the machinery, cranes, derricks, &e., failed to get
th¥se articles ready at the appointed time, and after their delivery at
the upper landing it became impossible to transport them to tllelom'}c)srte
shore on account of the violent winds which blew at short intervals
thronghout December. This condition of affairs was aggravated by
the presence of large masses of floating ice in the river, which would
have made the transportation across the river of machinery in small
wooden scows (the only facilities then at hand) a matter of gycat risk
and peril to boatmen and machinery, even had there been no wind. By
the latter part of December floating ice so filled the river that all of the
boats of the Oregon Steam Navigation Company were \\'1(]1@1‘&\}‘1}, and
navigation was closed for a period of two weeks. During this time the
cascades force became completely shut off from all communication either
way, except by land. s _ 7%

Under the anthority contained in department letter of ])ecen%ber B,
1875, a steam-launch was built for service on the work, at a cost of about
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£3,000, and has been in successful and useful (I]).L‘-I‘{lti()ll since ;‘\piﬂ. '1\‘\'0
small boats belonging to the contractors have gone over the falls since the
work commenced, and one life bas been lost. Other (*Luﬁuuhms _‘._\-nuic.l
have happened, involving loss of life and property, but for the timely
assistance rendered by the steam-launch. ; : s ;

On the 4th of January Mr. A. H. Ball, senior member of ﬂ_n' firm of
Ball & Platt, died on the work, in consequence of exposure, while super-
intending his working force and collecting his machinery. His death
was a great misfortune to the government, and was the primary cause
of all the trouble subsequently experienced in the conduct of the work.
In anticipation of his death, some of the laborers struck for higher
wages about the 1st of January, but they were paid off and then dis-
charged. The superintendent for the contractors had resigned at the
close of the previous month, so that at the time of Mr. Ball’s death there
was no representative of the contractors on the ground competent to do
or direct anything, nor was there any funds of the contractors available
for paying the laboring force then employed. On communicating with
the surviving partner by telegraph, funds were sent here, which were
distributed by my direction, for necessary expenditures of labor and
supplies, by my assistant engineer in local charge.

On the 11ith of February Mr. Charles P. Skinner, one of the bondsmen
for Messrs. Ball & Platt, reached Portland with full legal power to rep-
resent the mterest of Mr. T. C. Platt; but by reason of the necessary
provisions in the State laws for the protection of the interests of the
heirs of the deceased partner, he could not assume control of the work
except by the consent of the heirs of Mr. Ball. On the 14th of March
the widow of Mr. Ball deposited with me a power of attorney for Mr, C.
P. Skinner to represent the interest of her deceased husband. and since
that day Mr. Skinner has been in full control of the work. The winter
was an unasually severe one. December was the most favorable month
for work, but as the contractors had not been able to get their machinery
upon the grounds, very little work was done. When the new year
opened the weather changed suddenly, and from that time ill the 1st
of May it seldom stopped raining, even for a single day. Especially
disagreeable weather prevailed in February; from the Sth to 14th of
that month.there was a continuous snow-storm, which materially dam-
aged the mess-house of the contractors, and by covering the railroad
tracks on the opgrlgmte side, closed communication by the lower river for
3}1_9;};1‘13'1 a week. The I'iiljl]ii}]]:, 11:011111131;;‘ melted snow, for February was
21 inches; for March, 1t -28 inches; for April, 5.2 inches; for May, 7.07
inches; and for Juue, 1.73 inches; the aggregate for the five months
being 57.28 inches,

Prior to May the contractors kept
from 30_ to 70 men; but from causes due prineipally to imperfect organi-
zation and to mcompetent superintendence, the results accomplished
were unsatisfactory. In May the average daily foree was 87 laborers
an,@ t-l'ne'progress made was more satistactory, :
ini he llf" e(ll ]if‘gf “1tf?1)1‘18f3 on ’Fh(_; gt]f of Febma_ry, and on the 27th, hav-

8 Jeacicd o 1ect above low-water, the laboring foree was driven from
the level on lock No. 2 to that beyond lock N o. 1,

March 3 the water began to recede, and fell gradually till the 13th
when it had reached 7.2 feet above low-water '11-,?,\~, the cascade tl 5;
feet 9 inches below. It then began to rige ;[n('-lin ‘%ﬂ. .er{’i.ﬁ(]’f“.]"'f aml )T
heavy continuous rains, driving the C“"“ﬁlﬂtﬁrg’ for j‘) (?“1.1.")“‘ ;‘.’ “1]" 't“

2 - P T (s o "l
higher levels until the 26th of M Sok b ol s

The water at the time of SUuSy

at work a laboring force ranging

ay, when all work had to be suspended.
PEusion stood at 23.7 feet upper gauge,
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and 33.7 at 1‘]|:- lower. The water continued to rise until the 18th of
June, wiu-u_ it 1‘v:||'!u_wl the highest observed point of the year, the upper
gauge reading 31.2 feet above low-water, and the lower-gauge 42.3 feet.
The curve showing these changes accompanies this L‘inorrf and also a
curve showing corresponding watet levels at guard gate and lower
gate for the different stages. ;

It is to be regretted that the observations for rises of the water have
neeessarily extended over so short a period, but limited as they have
been, the latter eurve is a very interesting and important one, as by it
we do not find an exact confirmation of the belief entertained at the
time of the preparation of the plans for this work, that the rise of water

Vb

below the main fall is always 25 per cent. greater than above. We see
by an examination of the curve that the rate of change is not constant
for different rises of the water, but increases by small increments as the
stage decreases, The limited observations which had been made pre-
vious to the time the canal references were assumed gave rise to the
placing of the reference of the canal bottom below the locks, for a draught
of 8 feet at dead low-water, at about 2.5 feet too high. During the canal
survey elevations of the water surface were talken along the line of the
canal. The stage of water at that time was taken as 4 feet above ex-
treme low-water, based on best information that could be gathered
from persons supposed to be familiar with the river. Making a eerres-
ponding reduction, and supposing the water to rise 25 per cent. more below
than above the rapids, the references of extreme low-water were taken as
follows:

At guard gate (npper gange) (96.0)
At lock No. 2 (lower gange) (75'.5)
Lower end of breakwater

This fixed the bottom of canal above lock No. 1 at reference (88'), and
that of lock No. 2 at (62/).

Systematic readings at the upper gange were commenced December
12, and the lowest water noted was Jannary 18, when the reference was
(96.5), the water at lock No. 2 being observed for a single reading, by
leveling, to be (74'.20). :

Systematic readings at the lower gauge did not commence till March
1, and the lowest water thereafter noted March 13, when the gauge
read (83/); the upper gauge reading (103'.5), or 6.9 feet above the lowest
observed reading of that gange. i

Extreme low-water of the canal below locks, deduced from the obser-
vations of the past winter, will be at reference (75.4), coyrespmulmg to
extreme low-water (96/) at the guard gate. As the surface ab the foot
of the breakwater is about 6 feet lower than at the lower gate, the refer-
ence at the former locality will be about (67.5), instead of (70), as pre-
viously assumed. F i Loy

This change of references necessarily requires increased = 3E1011
along the bottom of the canal below the locks to a depth of 24 to 3 feet,
to secure 8 feet draught over miter sill of lower lock at dead 10\\-'-;\ ater,
unless the breakwater be so arranged as to permit the inflow of suffi-
cient water from the river to compensate for the diminished de}'_wth in
the confined water-way behind it. During April and May the flss”‘taf'_t
engineer, under instructions from this office, endem_’eyed. t(l) Slllll{v tlc.slt-
pits near the guard gate, for the purpose of ascertaining t 1.e .:.\e ‘t
which bed-rock sunitable for founding the masonry of the gumd gate,
upon would be revealed. The water in the river was at so hlgi} 4 \fl;:(’l
and the intervening soil so porous, that with the facilities at his disposa
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he found it impossible to keep the pits clear. This examination will be

continned ab low-water. It was expected when this work commenced’

that the contractors would use the bowlders exclusively in preparing
stone for the masonry for the locks, bub in April, after having repeatedly
been driven from their working levels by high-water, the contractors
leased a piece of land about 14 miles above the canal and opened a quarry
there, under the belief that the stone was softer and could be more easily
and economically reduced. High-water has again interfered with them
on their new ground, and they have temporarily suspended work ab the
quarry and have gone back to the bowlders on the levels near the canal
above high-water mark.

The dwelling authorized to be built by department letter of Qctober
4,1878, for the occupancy of the government employés on the canal, was
_commeuced about the middle of October and finished the 1o of February.
Tt is very conveniently arranged for the comfort of all, and supplies @&
want which was very much felt at the commencement of the improve-
ment. First Lieut. Charles T. Powell, Corps of Engineers, in obedience
to Special Orders No. 230, paragraph 9, Headquarters of the Army,
Adjutant-General’s Office, Washington, October 23, 1878, reported to
this office for duty, and on the 12th of May was assigned to duty in local
charge of the construetion of the canal, taking station on the site of the
work, I invite attention to his report, to which is appended & brief
history of the work from the time of the original survey.

Mr. Channing M. Bolton, assistant engineer, who had been con-
nected with the work since November 26, 1876, was, on his owh appli-
cation, relieved from duty on the 21st of May. He was faithful, indus-
trious, and efficient, and his departure was much regretied.

The contract with Messts. Ball & Platt will expire October 31, 1879,
The following is the amount of work done by them under their contract :

’ Cubic yards.
Barth excavated coceaeecoermmmaanrse--- B R Lo 08
10086 Tock eXCAVATEA oo oo tm e marm e o nome i mne o ; . 4316
Solid rock excavated .. .- ocoen--- Mo 8:381

o > [ & T - .
Stone for 2-class ashlar masonry prepared for laying -- .- -- -- Ho 106

Pounds.

_ The condition of the work at the close of the fiseal year is exhibited
in the sheet accompanying this report. ’

The app;sopriufion of $100,000, act approved March 3, 1879, will be
applied, it is expected, in building the masonry of the foundation for the
gqm-d-gate to a height of 2 feet above the water, in excavating a part
of the canal prism adjoining, and in contiuuing? the masonry of the
loeks and the construction of the breakwater, after the existing con-
tract with Messrs. Ball & Platt shall have expired. 2

The following statistics required by the act of June 23, 1866, are re-

?pﬁct-fuﬂy submitted. The appropriatigns for this work have been as
ollows:

(ast-ivon pipes furnished ... ...

Actof Angnst 14, 1876 ..o ccaenianioa -
Lot R e T ; SRR
Shdie R ey e R

$90, 000
150, 000
100, 060

Potal =Eors
otal o Croite o N e T e L 340, 600

Of this amount, £55,256.57 have been expended to date in surveys
preparation of plans and models, expenses of Board of Ena‘ineois ssﬁg;
ries of assistant en gineers and draughtsmen, office expeus‘é.\'- pll.v;n'euts
on estimates of contractors and superintendence of e-on'strlwfjion.”

The estimated cost of the project is $1,708,867; of this amount,
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£500,000 can be profitably expended during the next fiseal year in con-
tinning the construction of the locks, guard-gate, and breakwater, and
in oxeavating the canal prism.

The Cascades of the Columbia River are in the collection-district of the Willamette.
The nearest port of entry is ab Portiand, Oreg., 65 miles distant; the nearest light-
honses and works of defense are at the mouth of the Columbia, about 160 miles distan.
The amount of revenue collected at the port of Portland, Oreg., from

July 1, 1878, to June 1, 380 was s s s e . $139,149 40
The value of the INPOTts .oweoe oo omaccrmmnorsonoos e Rl 309, 440 00
ot heenporis i oo Lo T S bl 0o

901 vessels, with an aggregate tonnage of 274,682 tons, entered.

901 vessels, with an aggresate tonnage of 235,650 tons, cleared.

Atthe port of Astoria during the same period, therevenue collected was. g21, 071 31
The value of the Iports. cocoes canmr oo mocmemmnsommes LAkt e e 565 00
And OETHe eXPOTLE comeenazmn socoos soomms cooffi o2l o e SR 1,953, 033 00
934 vessels, with an aggregate tonnage of 399,603 tons, entered.
260 vessels, with an agoregate tonnage of 435,063 tons, cleared.

oo

By the construction of the Cascades Canal, free navigation of the Co-
Jumbia River will be extended to the Dalles, a distance of 50 miles. The
short portage of 13 miles from the Dalles to Celilo will then be the only
obstacle to a free and nobstructed navigation of the Columbia River
from Astoria to Priest Rapids, a distance of 400 miles approximately.

Vessels drawing 20 feet can reach, at ordinary stage, the mouth of the
Willamette ; those of 3 feet, Celilo ; those of 6 fect, Lewiston, Idaho, on
the Snake River ; and those of 4 feet, Priest Rapids.

The commerce of the Columbia River 18 rapidly increasing, and is ear-
ried in boats which are distingnished for their excellence of construetion,
speed, and service.

't is not possible to give aced -ate statements relative to the amount
of produce shipped both ways over the Upper (olumbia by the Oregon
Steam Navigation Company, but the following is an approximate es-

timate for the year:
Tons.

Upfreiﬁ_;ht-.,....._._.......__‘_..-._.......__._...._ SN0 5 SR 31,8(){)
DIOND TGN oo -2 mo wam =mm = =nsiomne s mngimn e =200 REEIREE e el 34,175
The aggregate tonnage of the boats operated by this company OB the
upper river is about 6,000 tons. |

Abstracts of proposals and contracts, money gtatement, river CULVeS
and chart showing work done during the year, are transmitted hesewith.

HISTORY OF CANAL SURVEYS AND PROJECT.

The first government SUrvey for a navigation jmprovement ab the
Columbia River Cascades Was made during low-water, 1874, under di-
rection of Maj. N. Michler, Corps of Engineers. This survey (113{:0X'91_‘¢L1
2 fall in the main rapid of 21 feet, and an additional fall of 16.3 feet dis-
tributed over the next 5 miles. . :

The greatest pbstacle in nagigation to the foot of the main rapid, was
found at the gorge next below where there was a Su rface velocity of 9
miles per hour, in & short length of channel 200 feet wide, but whieh ad-
mitted of an easy enlargement of water-wag. At the gorge next above
the old middle landing, on the right bank, a velocity of 8.3 miles per
hour was observed. - e e

~ Soundings aboyve and below the rocky platean at the eastern end ol
the upper rapid and surface ex aminations indicated that the c.o‘nstm ction
of a canal through 1t would not be very difficult. A general plan and
estimate for a low-water canal with 3 lifts, of 7 feet each, and improve-
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ient of the river below the canal, were submitted, but a detailed ex-
amination and study reconunended.

A limited examination yas made during the high-water of 1876, under
the direction of Maj. J. M, Wilson, Corps of Engineers. It showed a
main rapid fall of 15 feet, an additional fall of 29.2 feet, and a current
of 15.3 miles per hour at the gorge next above the middle landing.

1t was concluded that a high-water canal woulqd be difficult and ex.
pensive. The second and lastg Survey was made during the low-water
sSeason of 187677, under the direction of Major Wilson, This survey
was detailed in itg character ; it included all probable rontes of improve.
ment on both banks, and was subsequently extended to the Lower Cas-
cades. Surface veloeities observed diq not much exceed 8 miles per
Lour. Levels were frequently taken to ihe tlood-water mark of the pre-
ceding summer, Elevations of this mark were 139.4 at the head of the
PIesent projected canal, 130.0 at the foot, 124.0 at the lower end of the
breakwater, and 96,0 at the Lower Cascades, The flood of 1876 is gen-
erally conceded to pe the highest known, and definitely shown to he the
highest, for the last 20 years, by the records of the annual high waters
at the Lower Cascades, kept by Mr, Brazee, of the Oregon Steamship
Navigation Company,

Ordmary lowest low-water mark, near the upper landing, was given
b:y dpparently reliahle iz.lff;n'nmt-ion; its elevation transterred to the head

of the canal was found to bhe (96.0)." In the transfer it was assumed that
the same difference i level, about 2 feet, between the water-surfaces at
the mark and at the head of the ea al, would exist at extreme low-watep
as at the time of the SULVey. The difference between flood-water marls
at the loe-aht_les was ahout_l.(i feet. The elevation of (96.0) at the head
of the canal s referred to in Teports as dead ?ou--w(f.?’m', and extreme loip-
water, Tl{e-_saple authority which fixed the low-water mark gave the
\:"z\;ter‘ of 1@'0911’}‘0'[11 2to3 %‘iﬁgt law(_ar. 1t is now stateq that the water of
ﬁlitiizmgcu, 16\311{;11‘1;@5.1(1 (Qb.a‘) on the upper gauge, was from 2 to 4 feet
1;1;*;’. 16};‘__‘:.‘,?;911“%{]‘;l:)."?‘&-)t?; of 18{)3- a.u.d 1859.  The manner of deferugn‘-

2 Io ter along the ne of the canal, torresponding to the reading
(?f (96.0) at the head, 1S explained in the Preceding report. Tpe compari-
§§£j :;foi’oé‘ogqgét rii((i{nt%s tgi‘};we”a? e];;tll’fame ‘ﬁl'li to the fo?r of the )nm‘in
P . y 46 end of the Projected breakwater of 26.0

T_I}e canal plan brepared from thig Survey and laid before the Board
of Engineers for the Pacifie Coast Provided for g, lockage around the
mam rapid at a]] Stages on the gite selected from the earlier ‘qm-w{f It
consisted of two comb; ned locks 250 feet by 46 feet u:ﬁ:h an up er r;"illfl rd
Q‘ate; 14 and 12 feet lifts, and an extreme low—v-a.’ter r’h"(mn‘litI of‘ S E (1
A crib-work breakwatey 4,050 feet in Jay gthand of 5, 1,91‘(:; 1t 25 Ifeet : 11;&} )
low-waterp was to extend below the lock;. Ein0n el

On thle approved Tecommendation of the
Width of the locks was inepe
height of th breakwater
way behind it, The B
godthu nﬁght:‘r?nd’eij 1}@6\55&1‘,\,' an extension of the byi'-ak\vater 1.5 miles,

0 Join with L.l:ldf{)]dblb]aﬂd, IMprovement of the island ¢, I, and
the Construetion of gy additional ook of 10 or 12 f(f‘t( ]lf ; 1(11‘111110), (]“‘(
g ias b o8 T TUC . L : e 2 . The Board
also reported that sliding of the slope of the adjacent shore wag arnar.
ab a point between the Joyer end of the 1‘)1‘()]’&3“?{@& canal Zlgflﬁilii}l;gltilt

siand, ang Indicated that a Protective waj might he : 3

ath the overlyin ‘

Board of Engiueers, the
1e
18 water-

eased to 50 feet, the length to 300, and {1
raised to exclnde flood-water from {}

0ard reported thar the difficulties of fature navi.

AT :

Stratum of sandstone he i i e B
] andstone bene 8 material to oyap i
4 = - " [ 0 _‘lll\ { "‘: ‘.
from being filleq up by future slides, B S
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. . ] et 7
Subsequent to the report of the Board of Engineers an mt_zres_l-_sc.u{ ‘\} ltldlf;
of locks to 70 feet was authorized, for reasons stated by Major S
in his letter recommending the increase, Gl 2
The following are the (ﬁl]l(}]]SiOIlS_‘:i.Ptl references of t-ile (;&3&1 as pre
bared under the direction of Major W ilson, and sinee adopted: i
7,200
Total l(mgrh_..___.._.....___.... - X . . s
Width at guard-gate and in locks o &
Width of canal at bobtom S el = S ~ i
Length of Tocks ... ... ... e e L LR e 1
HeiohGiofilither- e ik il S e R e oot e G AT S e .
Depth over miter-sills at low-water. ... . Srmeasest Lot Cw e LR o o
Width of erib-work breakwater at bottom : o
Width of erib-work breakwater at WP e o e N e U S o
Average heioht of brealkwater below locks .. e e S S
Width of lock wails at base, one-half of the height. 1
Width of lock walls at CORIIT e o1 it auagioe i, it DR EEG R
Height of guard and upper gates.-.o. ... ..ol
Height of middle gate
leight of lower gate -
{i‘::ﬂ-’rcm:u of extreme low-water at head of canal
Reference of extreme high-water at ].l'{‘a-d 03‘ canal :
*Reference of extreme low-water at foot of canal - d30.0)
Reference of extreme high-water at foot of ca nal’.:.T.: Smmememeeieameaaaals (70.0)
tReference of extreme low-water at foot of hrva_k\x_ :‘l-lffll
Reference of extreme high-water at foot of breakwater = N
Reference of canal bottom P S e A :- (76.0}
Reference of bottom of lock }a‘o. lseeat nt SR S e L (620)
Reference of hottom of lock No, 2. Samiel o e -_-- (142,03
Reference of coping gnar{l—;{a-t-(‘, and upper gate walls. ...__. ... ... s e
Reference of top of canal erib-work ... . . .. —mmeemeoao - -- I sl
Reference of coping of lock walls. _.._..__.. ... B e R

The walls of the guard-gate and locks to be connected on th]e r};lt‘eg
side by a erib-work of close-sided, continuous &tmctuie,_ﬁiéed wit ﬁ S_O.llh
and a puddled core. On the inner side v;mg-wallei} of ]snnalwa}nﬂ {i]il'b‘?\ (();11;

tol high ¢ f the adjacent bank. The crib-
are to be run to the high ground o Javeny bank. Tihe dri) i
iuhlow the locks not to be puddled, otherm?‘e amua.ll }51 il‘ia (,?In:;;llenlu[‘)r{l:;u

. il I 4 yuard-gate to be moved by han & z-
to the erib-work above. The guard-gate ved by (
gv-n(-.-:m](l calvert-valves by water-power; the locks filled and emptied
by culverts and iron pipes in the side walls.

Money statement.

i $229, 529 30
July 1, 1878, amount available. e "fsid?g"' %(;])(9): SUU 2
Amount appropriated by act approved March 3 e
July 1, 1879, amount expended during fiseal year 4‘;):‘, 1%5? {158
July 1, 1879, outstanding liabilities.... ... o ooorooooo . 2 e

i 284,743 43
July 1, 1879, amount available

i i cisting project 1,424, 338 00
st 3 equired for completion of existing projec - . 4
f{?m ]g L(lr;::]:];'g};d E}Eof?tablv expended in fiscal year ending June 30,1881. 500,000 00

A ‘ i 7 - the Cascades of the
* the ¢ ; . portion of the canal around the Cu ¢
‘act of contracts for the consiruction ofa_,) nal g s
= Hﬁ(‘g'?mghiu I;’Ero{' Oregon, in force during the fiscal yea ending June 30, 1879
5 ‘

l Date of con- | Subject ofJ
Name and residence of contractors. | trhat. Gontiet|

Remarks.
1
| [}

| Number. |

i il T :
i i ¢ 1878 -Excavation,| Contract _expires
1 | Ball & Platt, New York City | Oct. 19, 187 j S sl e
I &e.
|

tBubsequently deduced to be 67. 5.

* Subsequeutly deduced to be 73. 4.
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Abstract of proposals for the construction of a portion o f the canal aro

%

gineers, October 1, 1878,
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APPENDIX KEK. 1851
REPORT OF LIEUTENANT CHARLES F. POV "ELL: CORPS OF ENGINEERS.

UNirED STATES ENGINEER OFFICE,’
Cascade Locks, Oregon, June 30, 1879.

Sir: T have to submit a report of the operations upon the construc-
tion of the Cascades Canal for the present year, and, by your direction,
a history of the canal surveys and project.

The work of preparing ground for construction was commenced by
Messrs. Ball & Platt, of New York, contractors, October 21, 1878, The
work continued with good progress until January 4, 1879, when the death
of Mr. Ball, who was the managing contractor, caused a suspension. It
was resumed on the 19th instant, following, with a light force, under a
temporary superintendence. On February 13, a representative of the
surviving member of the contracting firm arrived on the ground and
took charge of its interests. The low-water season had about expired,
however, and, commencing on February 24, it was necessary, by the
continued general rise of the river, to move the working force and imple-
ments from the lock-pits at the foot of the canal to consecutive levels
towards the head, or to suspend all work of excavation until the reces-
sion of high water, which could not be expected until the late summer.
The contractors desired to work on the line of the canal, and were per-
mitted to do so.

By the end of May the high water had flooded the entire canal site,
and further work has remained impraeticable.

About the middle of April the contractors opened a guarry on the
left bank of the river, 1 mile above the canal, and continued to get
stone therefrom until June 2, when the river rise prevented. Since that
time, and previously at intervals, they have cut stone from bowlders in
the vicinity of the eanal. The quarry stone works easily; it is thought
to be a feldspathic basalt. The bowlder is a harder variety of basalt.
The contractors have placed upon the ground from these sources 106
cubic yards of stone, roughly squared and dressed. They have also
delivered 80,994 pounds of cast-iron filling-pipe. Plate number 1, ac-
companying herewith, shows the progress of excavation along the canal
axis. The excavated material consists of bowlders, gravel, and sand.

During the year a frame building, for government office and quarters,
has been erected, a small landing-pier constructed, and a steam-launch
procured for government use. -

Corners of canal reservation, on ground not likely to be disturbed,
have been marked by monument stones.

Measurements of surface velocity of river, from the head of the
breakwater to a point 3,500 feet below the foot, were lately made. The
following are the results of greatest veloeities obtained ; a steamer
could not avoid current of such velocities in ascending at high-water
times:

Locations.

tion T0 to
station B0 to &
From station 90 to stati




