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By Win. Fierson Judson, Mem, Am, Soc, C. E.

The West and Northwest must have the best pos-

sible waterway to the sea. The best waterway is that by

which the largest practicable lake steamers can go nearest

to the sea, by deep-water navigation, without breaking

bulk.

Sucli a route can be made either through the United

States or through Canada, and the great profits of the carry-

ing trade, which is vastly increasing every year, and which

exceed the profits of production, will go to that nation

which provides the best way.

Each government has expended large sums to improve

their natural waterways ; the i)resent magnitude of the com-

merce calling for these improvements being indicated by
the 20,000,000 of tons passing the St. Clair Flats Canal

yearly.

The United States has met the demand by the construc-

tion of the Sault Saint Mary Canal at the outlet of Lake
Superior, having the finest and largest lock in the world,

with a still larger one- now in progress ; also, by the ex-

cavation of the St. Clair Flats Canal at the outlet of Lake
Huron, and by the deepening of the Deti'oit River, at th:'

entrance to Lake Erie.

Tlie latter being completed and the others in progress to

pass 20 feet draught.

The logical sequence of this liberal policy, eacli step of

which has been followed by a great growth both in size and

* Eif,'lit hundred feet long between gates, 100 feet wide in gates as well as in

ohaiuber, and 21 fet-t deep on miter sills. Report Col. O. M. Poe, Corps of

Engineers, An. Eep. Clif. Engineers, U. S. A., 1881), p. 2223.



number of vessels and in volume of commerce, is to also

provide a similar 20-foot watei'vvay from Lake Erie to Lake

Ontario.

The Western demand for this further step toward their

eastern market, was recognized by the last Congress in itb

call for plans and estimates for a '20-foot ship canal around

Niagara Falls.

These estimates,* reprinted here, were made and sub-

mitted to Congress; where they were soon followed— on

December 18, l^^SD—by the introduction, by Congressman

Sereno E. Payne (since made Chairman of the Committee

on Railways and Canals), of a bill, also here reprinted— pro-

viding for the work. This bill now awaits Congressional

action.

The essential points of the plans and estimates are also

embodied on the sheet of maps and i)rofiles which have been

made for, and which accompany, this paper. The map
shows some of the main connecting and competing lines of

both railways and canals, with the Niagara region on a larger

scale.

The profiles show the two practicable routes, which are

the only ones, of many surveyed, which are worthy of con-

sideration for the large locks (400 x 80 x 21 feet) now de-

sired.

The eighteen locks estimated for, take as their model the

1881 lock of the Sault Saint Mary Canal, which, being de-

signed to pass two or more vessels at once, is, therefore,

larger than needed for the Niagara Canal, being 615 feet

long, 80 feet wide and Ifi feet deep.

This lock, with its unique methods of operation, has .had

nine years of uninterrupted use, and all its details have been

proven to be so perfect as to leave no room for improvement:

A most fitting monument to the skill and wisdojn of the late

General Godfrey Weitzel, who jjlanned and built it, having,

as the only comparable precedent, his own similar works

in 1871, on the Louisville Canal at the Falls of the Ohio.

Of the two routes selected for the Niagara Ship Canal,

the longer one of 25 miles, known as the Lockport— Olcott,

* Keport dipt. Carl F. Palfrey, CoriDS of Engineers, An. Rep. Chf. Engineers,

U. S. A., 1889, p. 2iU.



or IS-mile creek route— is preferable, ami is estimated to cost

823,000,000.

It offers remarkable iiatui-al advantages for construction

as well as for operation, in the "Lockjjort Gulf," two and
one-balf miles long, in which the descent is made, and also

in the 18-mile creek gorge, 4 miles long, by which Lake
Ontario is reached.

It is to be regretted that the striking features of the

routes selected cannot be here shown better than by de-

scription, b} loproducing a series of photographs taken by
the writer in ISSl), while examining in detail the various

lines.

The six millions greater cost of the Wilson route, which
is T) miles shorter, is due in part to its lack of the natural

features above referred to, and in part to the necessity for

doubling nine of the locks to obtain the service whicli single

locks give on the Olcott line.

The United States Government has not been nlone in its

works for the Lake commerce, for meantime the Canadian
Government, despite its comparatively small pojiulation and
limited resources, has spent some fifty-four million dollars

in constructing and i-ecently in enlarging its canal system,

with a view to controlling the western trade.

This system now consists of the It-foot Welland Canal
from Lake Erie to Lake (3ntario, ai'ound Niagara Falls, and
of the St. Lawrence River Canals, around the various rapids

by which the outflow of the lakes descends from Lake
Ontario, through 246 feet of fall, to tide water at Montreal.

Tliese last named canals—six in number, with twenty-

six locks—have an original depth of I) feet, which is now in

process of increase to l-t feet.

From Montreal, now practically a seaport, a 2T.j to 30-

foot channel for seagoing steamers has been made at a cost

of some ^2,500,000, their voyage thence to Liver])ool being

315 miles less than from New York.

That portion of the shipment from the upper lakes which

passes through the United States and reaches New York, is

taken from Lake Erie at Buffalo by 352 miles of the 7-foot

Erie Canal to the Hudson ; and from Lake Ontario at

Oswego by the two branches of the Erie Canal, via Syra-
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cuse and via Oneltla Lake, the latter route Iiaving 184

miles of canal and river and 23 miles of Oneida Lake travel

to roach the Hudson.

Tiie deep waters of Lake Ontario are now, however,

practically unused for this tratirtc, the only important

western shipments passing through it for American ports

being to Ogdensburg, for shipment thence by rail; the

only access to Lake Ontario from the West being through

the U-foot Canadian Welland Canal.

This is too small to pass the larger upperdake steamers,

and the discrimination in tolls which is made against vessels

bound for American ports is such as to be almost piohiln-

tory. Nominally, the tolls are the same to all vessels, and

are twenty cents per ton of cargo and two and one-half cents

per ton of vessel; but the amount is refunded or rebated to

vessels which deliver their cargos at a Canadian port.

Observation of the map will recall the striking advantage

of Canada's position as regards the lakes, and will suggest

that the United States can not afford to omit any reasonable

work which will offset this natural advantage.

The works best calculated to effect this, and which also

promise the greatest value, aside from any competitive as-

pect of the case, are the Niagara Ship Canal to the East, and

•the projected I^akes and Gulf waterway to the South; the

latter rnnning from Chicago and carrying the waters of

Lake Michigan along the line of this original natural outlet

down the valley of the Illinois River to the Mississippi and

the Gulf.

These two projects, which are both strongly favored,

should not be considered as rivals, since many of the reasons

for one are equally applicable for the other, and their com-

bined elfect, added to the present great growth of lake ship-

ping, would supply ample business for both.

The latter project is most ably presented by Mr. L. E.

Cooley, C.E., of Chicago, in his publication of 1888, contain-

ing a great amount of valuable data, and also in a subsequent

discussion of it published in issi> under his direction.

Already Canada is taking further stei)S to improve the

natural advantages of her i)osition by completing a separate

canal system. Not content with using the United States

;*
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Sanlt Saint Mary C/anal, Canada lias now in progress (1S90)

a similar canal on th(i opposite side of the IJapids less tluin a

mile from onrs.

This great work is undeitakon despite the fact that the

United States Canal is free of tolls to Canadian vessels as

well as to onr own.

The contracts for the entire work are now in force, i)ro-

viding for an IS-foot canal, with lock 000x85 feet, operated

by hydraulic machiner}'. The contracts call for the com-

pleted work to he ready for use in May, 1S9'2.*

When the Canadians are thus made independent of our

"Soo" Canal, what terms may onr vessels expect at the

Welland ?

On the other hand, it has been asserted that all tolls

will then bo removed from the Welland. The policy as

regards United States vessels may vary with every change

of ministry. No terminal arrangements can be made with

any assurance of i)ormanence, so long as we must depend

upon a Canadian Canal.

Surveys and estimates have also been made for an almost

direct line of waterway from the Sault Saint Mary and

from Lake Michican, to Montreal, tiirough Lake Nipissing

and the Ottawa Kiver : The latter having already canal navi-

gation for+ feet draught to Ottawa, and for 5 feet draught

145 miles beyond; though at present the 5-foot portion is not

kept in repair.

A glance at the map accompanying will show that this

line, lying far within Canadian territory, would cut out

Lakes Huron, St. Clair, Lrie and Ontario, as well as the

St. Lawrence Rapids, thus saving i^TO miles. The distance

b}"" it is practically the same from Lake Superior to Mon-
treal as by the present lake route from Lake Superior to

Buffalo.

Its construction, even for a nine-foot barge route, is not

pi-obable, but the possibility exists—for the route offers great

advantages: The summit level, 77 feet above Lake Huron,
has ample water supply, and in the total length of 430 miles,

only 29 miles is canal; the rest being river and lake.

*Annunl Report Canadian Minister Railways and Canals, Ottawa, 1890, page 111.

tAnnual Report Canadian Minister Railways and Canals, Ottawa, 1890, page 103.
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Tliti object in liere statinj;-, at such ItMigili, tlio prosent

and i)r(js|)e('tivo fuatuios ofthu Canadian K'ontos, is to show
tluit Now York City, as well as tiio West and Northwest,

'

directly intorostod in the (^(iPects of the proposed works.

The result of Canada's lii)eral jjolicy is aheady shown in

the gradual increa.so in Montreal's share of the total ex[)orts,

while New York's share as steadily deci'eases.

The reverse has recently been stated to be the case, but

these comparative percentages are carefully computed from

ofificial records of the several Chambers of Commerce or

Produce Exchanges, and show a gradual change, in ten years

])ast, of 4 per cent, in grain and 5 per cent, in flour, in

Montreal's favor.

This gain has been made despite of Montreal's having
" only six months of the year of navigation," as stated by

one of hr.v most noted engineers. The actual average dates*

of first aiTivals and last dei»aitures for many years past

have been Ma}' iJd and November L>3d.

A sti'onger and lairer showing would have been made,

if there could have been included the Canadian shipments

brought in bond via the Grand Trunk iiailway to Portland,

Maine, and exported thence when Montreal's harbor was
sealed by ice.

Portland being practically Montreal's winter port.

Comparison of Exports of drain and Flour, from New York
City and from Montreal, showing the percentage of the

sum total which each city exports:

Grain, Bushels. Percentagk of Sum Total.

New York



A fiirilioi" similar comparison of the respoctivo por-

coiita^os of total exports of New York (*ity and of tho other

.North Atlantic ports, inchKhnj; Montn-al, shows oven mor<!

cleai'Iy that no effort can be spared if Now York is to keep
iiei- i)resent snpremacy.

Tho percentages oidy are ^ivon, as tho flnctnatioi'.e of

yearly ()iiantities, with the varying' snpply and demand, are

h'ss readily compared.

CoMi'ARisoN of drain and Flonr Exports from New York,
Boston, Philadelphia, l^altimoro and Montreal, showing'

the percentage of their snm total which each city

exports:

(Jrain, Bushels. Pkkcentagk ok Sum Total.

1880 1881

New Yolk 4".t:[

Boston 6.',

I'hiliuli'l|iliiu 13"i
Uiiltiiiioif -21

Aloiitrciil
1 9

50A

10.',

21^

Flour, Barrels. Percentage of Sum Total.

1880 1881

Ni'w York I 62", (')(i.',

Boston Ki 15.\

rhiliidelphia 3} 2,1

Baltimore 7 <>"

Montreal
,
11 l).l

1882 1883

f)2.',

i8i

57

22^i

1884 1885 188G

45 471' 41 .\

3fi.] 21',! 24!j

18871 1888! 1889

38.V 40) i 40|

2.1
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portions have been deepened. A 20-foot Canadian system
would be impracticable, having been estimated to cost

$70,000,000 additional; while deep-water navigation, among
its Thousand Islands and its thousands of submerged rocks,

would require most skillful pilotage in clearest weather.

These dangers to navigation on the St. Lawrence increase

vastly in number for any additional draught.

Twenty-foot vessels which might pass our canal, and
desire to transfer at Kingston to barges for Montreal, would
be prevented by the same rebate system which now operates

so effectively against us on the Welland Canal.

So that there are both physical and financial sureties

that New York, as well as the West and Northwest, could

lose nothing, but must gain nmch, by the proposed Niagara

Ship Canal.

It is now fortunate that its construction was not begun
in 18GT, upon the inefficient scale then proposed, which is

practically that of the present Welland Canal, which was
outgrown before it was finished. The canal, when built

upon the present project, will pass the largest steamers

which can navigate the lakes.

These steamers will be able to i^lace their cargoes at

Oswego twenty hours after passing Buffalo ; this assumes a

much quicker passage of the proposed canal than is possible,

or is permited, in the Welland Canal, whose passage is not

allowed to be made in less than twenty-two hours. This

appears to be fixtd on a basis of 5 miles per hour speed and

forty minutes per lock.

The shorter time here estimated for is based ui)on the

improved methods proposed. The lockages will be fewer,

and each will be quicker by reason of the hydraulic appli-

ances and the methods of filling and emptying, which have

proved so perfect at the Sault Saint Mary lock. This, at the

Sault, requires the movement of five times the water moved

in a Welland lockage, but it is effected, quietly, in an aver-

age of twelve minutes for each filling or emptying ; wliile

an additional twenty-eight minutes is required to haul in

and to place the two to four vessels which fill the lock, to

close and open the gates and to haul the vessels out—in

all, an average of forty minutes per lockage.

n

V
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The writer is indebted to General 0. M. Poe, United States
Engineers, who has charge of the canal and is building the
new lock, for these details of operation.

In the Niagara locks, one-fourth smaller, a single steamer
will readily pass in thirty minutes.

'J'he earth slopes being paved, speed can be made on the
two long levels of f; and 12 miles each, which form three-

fourths of the total length.

The Niagara Canal can be thus passed in eleven hours,

and the run of 110 miles to Oswego can be made in eight

hours. At Oswego, the cargoes transferred to canal-boats
are then U6 miles nearer to New York than at Buffalo,

and have 108 miles less of canal to traverse to reach the

Hudson.

The average of many trips to the Hudson, of steam canal-

boats with consort, shows six days from Buffalo against
four days from Oswego.

This shows a clear saving of one and one-fifth days, or

20 per cent, of the time of the present trip from Buffalo.

Having two independent and competing water-routes
available, shippers would also save the present excessive
elevator charges at Buffalo.

It is no part of the present Niagara Ship Canal project

to provide for a canal of similar size through New York
State to tide-water, as has been estimated for at various
times, by which Lake steamers should carry their cargoes
to New York or to Europe.

Such projects call for impossible expenditures, and ignore
the fact that different waters demnnd different types of

vessel. The lakes, the canal and river, and the ocean, each
have their distinctive style and equipment.

Such a waterway, if built, would not bo so used. Steam-
ers fitted to safely weather lake storms would not carry
their costly and idle equipment through oW) miles of canal
and river to New York. Barges of one-tenth the cost would
do the work better and cheaper, while much of the expen-
sive construction needed on the ocean would be superfluous
on the lakes.

The present 7 foot canal will be fully equal to vastly

gi-cater business than it has ever done, when the double-
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length locks—220 feet long by IS feet wide—now in con-

struction on the Oswego and Erie Canals, are completed,

and when the present ])rism is cleared of accumulations and

weeds, and its slopes paved, as has been repeatedly urged

by the State Engineer. Or if enlarged to 9 feet depth at the

locks, with 10 feet waterway, the present canal would i^ass

the modern McDougal steel barges, or other canal-boats of

ample size to do most efficient and profitable service.

For such enlargement of the Oswego, Oneida Lake and

Erie Canal moderate estimates of cost have been made, and

ample local water supply found."

The military advantage -to the United States of being

able to bring gun-boats through from New York Harbor is

obvious. Gun-boats of 12 feet draught could readily be light-

ened of tlieir armament and stores to pass the 9 foot canal

and from it, through the Niagara Ship Canal, the chain of

lakes could be commanded, with the effect of saving, in

case of merely threatened hostilities, nmch greater sums

than the canal would cost.

The only gun-boats which can now reach the lakes are

those vv'hich may come up the St. Lawrence and the Wel-

land Canals, by the permission of Canada, who thus has

unquestioned conmiand of all our utterly defenceless lake

commerce and cities.

Simply regarded as a military work, the Niagara Ship

Canal would be an economical substitute for otherwise

needed defences of the Northern frontier. But unlike most

military works, it would be still more valuable for peaceful

commerce.

Makch 1, 1890.

* Eeport of the late Mi\ James S. Lawrence, C. E., to Major—now Colonel—

Jobu M. Wilson, Corps of Engineers, An. Rep. Cb. Engr. U. S. A., 187"), part 2,

p. 560. Also, Report Mr. C. A. Oluistead, C. E., to Canal Commissioners, 1871.
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Rkpokt of C.j,>t. Cad F. Palfrey, Corps of Engineers,

p f'^.^^^'r!!'^'"'^
^''''" ^^'^ Appendix of the Annual

Keport of the Chief of Engineers for 1889, page 2134.

WATERWAY AROUND NIAGARA FALLS OF CA-
PACITY AND FACILITIES SUFFICIENT TO
FLOAT MERCHANT SHIPS AND SHIPS OF W4R
OF MODERN BUILD, DRAWING 20 FEET OF
WATER, SAID WATERWAY TO COMMENCE IN
A NAVIGABLE PART OF NIAGARA RIVER IN
NIAGARA COUNTY, NEW YORK, AT OR NEAR
TONAWANDA, AND TO END IN THE NAVIGA
BLE WATERS OF SAID RIVER BELOW SAID
FALLS, OR IN NAVIGABLE WATERS CON-
NECTED THEREWITH.

United States Engineer Office,

August 19, 1889.
The Chipjf of Engineers, U. S. A.,

Washington, D. C:
General ~~I have the honor to report as follows upon

revision of surveys and estimates for waterway around
Niagara I alls, New York, heretofore made by Col. C E
Blunt, Corps of Engineers.
The river and harbor act of August 11, 1888, under which

this revision is made, contains the following paragraph:

cnffl ''^''?r^«'''?""'^
Niagara Falls of capacity and facilitiessufficient to float merchant ships and ships ofVar of Sernbuild, drawing 20 feet of water said waterway to coinmeneen a navigable part of Niagara l^i ver, in Niagai-a CouX a or

r^ below's.!?! t"!
'' "^' "^ the.navig.4le watersf^ftddiivei below said tails, or m navigable waters connected
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therewith. For the purposes hereof the Secretaiy of War,
in his discretion, may take into consideration, and revise the
surveys and estimates of such a waterway heretofore
made by Brevet-Colonel C. E. Blunt, of the United States
Corps of Engineers, in compliance with a joint resolution of
the Congress approved March twenty-second, eighteen hun-
dred and sixty-soven.

The canal for which Colonel Blunt made surveys and
estimates was of 14 feet depth, with lock-chambers 275 x 46

feet. His surveys covered six lines, some of which pre-

sented great difficulty in the ascent of the Niagara Terrace

even with these dimensions, and only one, the longest,

offered any marked natural advantage. None of these is

impossible with the dimensions now required; routes No. 1,

2, 2a, 3, and oa do not come within the description of the

act above cited, the last being without Niagara County, the

others opening upon Niagara River 9 miles below the pres-

ent termination of a 20 foot depth. No estimates upon
these are therefore presented. Examination of the ground

and application of the r'-esent project to the profiles of these

routes have shown me that they offer no advantage either

in expense of construction or efficiency of service. Route

No. 4 also opens upon the river at a point below the present

termination of 20-foot depth, but near enough to it to come
reasonably within the terms of the act. Of all the routes

sui'veyed by Colonel Blunt it is the only one remaining for

comparison with route No. 5. Projects and estimates upon
these two routes are therefore presented.

The dimensions of canals and locks adopted and used in

all the estimates are as follows :

Depth.

Width of canal at bottom 100

Depth of canal 20.^

Width of canal at water-surface in rock. .

.

100

Width of canal at water-surface in earth.. 150

Length of lock-chamber. 40o

Width of lock-chamber 80

Width of gates GO

Depth over miter-sill 21

Lift, in general 18
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I assume that tlie lock at Sault Ste. Marie, Mich., com-
pleted in ISSl, as the model of locks and their works, and
also assume that the canal will be used by vessels either

self-propelling or towed by tugs. All slopes are therefore

paved.

The sections herewith presented show the form of cutting

upon which estimates are based. I have ai'ranged upon both

routes foi- the ascent of the Niagara Terrace by a system of

locks 4(i0 feet long and so feet wide, and short levels or basins

500 feet long and 100 feet wide. With this system, for

draught of 14 feet, the lock can be filled from its own basin

and the lock next above without danger from grounding;

for draught of 10 feet the lock can be filled from its own
basin and the basin next above without danger of grounding

in either; for draught of 17 feet, from its own basin and the

two above without danger of grounding in any.

Upon route No. 4 this gives fairly efficient service with

single locks, but for full efficiency double locks are still

needed upon this route. Upon route No. 5, by virtue of a

level of 2,100 feet midway of the ascent, efficient service can

be had from single locks.

At the lake end of each route is a shallow natural harbor,

with harbor improvements on a scale utterly inadequate to

the needs of this waterway.

At each I estimate for a channel 200 feet wide to the deep

water of the lake, protected by piers of crib-work filled with

stone. At each harbor the inner 500 feet of this channel is

in vvater fully protected from storm, being part of the natural

harbor.

At each lake-front the bottom of the lake is of a soft

red stone, which con be worked bv the dredge. A similar

formation at Oak Orchard has been removed by dredging to

a depth of 10 feet at extreme low water (^12 feet at ordinary

low water), at a contract price of $1.10 per cubic yard.

The requirements of bridging are not materially changed

since the date of Colonel Blunt's report. The surface width

of the canal is unchanged, and I have lield, where there is

any change, to lower levels than he. In the wide range of

estimate open in this matter I have held to his.
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ROUTE NO. 4—WILSON OR TWELVE-MILE CREEK LLVE.

Lengtli, 18.35 miles; IS lifts; estimated cost with single

locks, 824,201,550; estimated cost with double locks, $20,

-

;U7,itO0.

"This line commences at the mouth of Twelve-Mile Creek,

and following its course about half a mile, the line reaches

the table-land, and thence in a soutiierly course forOi miles

over gently-rising ground, very favorable for the location of

a canal, it reaciies the foot of the mountain i-idge. At this

point the ascent commences, and a second table-land is

passed. Continuing a southerly course, the line crosses the

Pekin road, and half a mile farther the summit is reached,

tlie line descending into the valley of Cayuga Creek to the

Lockport and Niagara Falls Railroad. From thence it takes a

southwest course along the valley of the ci-eek to Bergholtz;

thence nearly on the same course to its termination at a point

on the Niagara River, two miles east of Cayuga Creek, the

whole distance being 18.35 miles."

Beginning at the mouth of Twelve Mile Creek, this line

rises, with nine lifts and with levels ranging from 2,000 to

0,750 feet, to the base of the clilf. This portion of the line

is entirely in earth-cutting. The natural surface of the

ground is fairly uniform. It is highly cultivated in wheat
and fruit. The ascent of the cliff is made by nine lifts of 17i

feet each, with levels uniformly 500 feet long between, thus

reaching the summit level, fed from the Niagara River. The
cliff is abrupt, with a thin cover of earth over most of its

face. The crest is at about 00 feet above water-level. There

is a secondary terrace about two lifts below the summit-level.

It could be utilized for a level only by giving up the inter-

mediate basins through the whole system and incurring the

expense of double locks, and even then, leaving three quar-

ters of the ascent unbroken, it would add little to efficiency.

On the summit level this line is very exi)eiisive by the depth

of the rock-cut. The system of locks and basins gives on
this line a moderate efficiency, with single locks, for draught

of 14- feet. For the deeper draughts, although passing on
the incline is possible, with careful management, at several

points, the service of the u|)|)er locks must often be sacrificed
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to the need of replenisliing the lower. For full efficiency

double locks are necessary, which adds largely to the expense
of the line. The locks to he doubled are all in rock-cutting,

where masonry is reduced to the niininiuni, and tiie expense

of double locks in these circumstances is nearly double that

of single ones.

In the Niagara River this line requires a dredged cliannel

about lG,7(t(> feet long. This is estimated as in sand and
gravel, as the rock-beds are uniform, nnd no rock appears in

the bod of the river for many miles.

One railroad bridge is required on this line not included

in Colonel Blunt's estimate. The Rome, Watertown and
Ogdensburg Jinilroad crosses the line at a level little above

the water-surface.

Tlie lake liarbor estimated for includes a moderate area

of sheltered mooring. Should conunercial needs require it,

a basin can be obtained by dredging in Wilson Harboi'.

KOUTE NO. ;>.—OTX'OTT OK EIGHTEEN-MILR CREEK ROUTE.

Length, 25.28 miles; lifts, IS; estimated cost, J?23, 017, 900,

" The line of survey begins at the head of Olcott Harbor,

on Lake Ontario, 18 miles east from the mouth of the Niagara

River, following tlie channel of Eighteen-Mile Creek (^the

course of whicli is nearly south and very direct) for ol miles;

ascending gradually, reaches in hV miles the table-land, over

wliich it passes for 5f miles nearly south to the foot of the

mountain ridge, when it enters another valley or gulf 'Ji

miles in length, varying in width from SO to 300 feet on the

bottom, which is gradually ascending with steep banks on

both sides; this is followed to its head, where the mountain

ridge is encountered. From the head of the gulf the line

follows a slight depression in the ridge, leading in a tolerably

direct course west of south -t miles to the east end of Beach

Ridge; thence by an almost direct line nearly southwest to

the Niagara River, opposite the north end of Tonawanda
Island, about seven-eighths of a mile north of the mouth
of Tonawanda Creek, making the whole distance 25 miles

22. 3J: chains."
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Beginning at the mouth of Eighteen-Mile Creek, this

line rises by seven lifts to the entrance of a remarkable

;orge in the face of the cliff near Lockport, locally known
''TheClulf/'

In this part of the line there is little rock-cntting in the

'>ed of the creek and at leaving it; thereafter it is all in

c irth-cutting. It has the advantage of one level nearly G

miles long, in which good speed can be maintained. The
> onntry traversed after leaving the creek is in ])art culti-

vate d in wheat; in part hay land. "The Gulf" offers a

coir;paratively easy ascent of the clitf by four lifts with levels

or basins ."ioo feet long; then one lift with basin sou feet

long; then one lift and level 2, 100 feet long; then five lifts

having intermediate basins 5(»0 feet long, to the summit
level. On the summit level this line is tree from rock-cut-

ting after less than 3 miles.

On this line efficient service can be had from single-locks.

The level midway of the ascent is an important aid. For

14-foot draught one lock full of water can be taken from the

8U0-foot level and two from the 2,100-foot level for the ser-

vice of the lower locks before drawing from the summit
level through the upper locks becomes necessar}'. For 10

and 17 foot draughts one lock full can be so drawn from the

2, 100- foot level. The terrain of the gorge makes it easy to

provide a storage basin of very moderate depth, into which

water may be allowed to fall from the sunirait level and
thence drawn off without inconvenient head to the 2,100-

foot level. This would leave the upper set of five locks

entirely free from the service of replenishing the lower set,

and would add greatly to the efficiency of the system.

In the Niagara River this line requires a dredged chamiel

about 5,<i00 feet long. The 20-foot depth appears again

farther down the liver. The bar between White's Island

and the mainland is therefore estimated as sand and gravel.

The bridge of the Home, Watertown and Ogdensburg
Railroad, not built at the time of Colonel Blunt's report,

crosses this line where it occupies the bed of Eighteen- Mile

Creek at a level far above the water-surface. One-half the

cost of a bridge is estimated for changing this to a swing-

bridge.
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Profiles and sections are lierevvitl. presented
^

I have the honor to be, very respectfully,

Yom- obedient servant,

Carl F. Palfkey,

Captain of Emjineers.
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DETAILED ESTIMATE.

liOUTE No. 4 (WILSON KOUTE).

With sinj;le locks:

Excavation for levels and locks:

Earth, 7, l."')2,(i00 cubic yards, at 25 cents, sl,7sS,00(>

liock, (;,;?40,(KH) cubic yards, at si. 25 .... 7,925,000

Slope walls, 237,000 cubic yards, at !i^l..">n, 355,500

Locks

:

In rock cutting, 8 at !?4GO,000, 83,«S0,000

In earth cutting, 1 o at si^tiC.o^OOO, (5,(500,000

Guard lock, 1 420, 00(

t

10,70(i,()()o

Movable dam in suininit level 100,000

Bridges -
13S,'»0O

Contingencies, 10 per cent 2,100,650

S23, 107, 150

Lake harbor: Feet.

Extension east i)ier l,o<io

New west pier I,7o0

2.7<>0, at s<50... 1G2,()00

Channel 200 feet wide, 2,300 feet long:

250,000 cubic yards rock, at si. 50 375,000

Contingencies, 20 per cent 107,400

Dredging in Niagara Kiver, L.-.oo.ooo cubic

yards, at 30 cents 450, (mm>

Grandtotal ^24,201, .550
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With double locks:

Estiinatu as above 8-H,201,5r,(i

Additional (excavations:

Earth, IM'i.Ooo cubic yards, at

2r> cents 5^235, 50U

Rock, 2-12,400 cubic yai'ds, at

$l.t>r, 303,000

Additional cost of *J double
locks, at s4(;o,o.)0 4,14(2,000

Contintj;encies, 10 per cent 407,850

Total additional 5,140,350

Grand total >?29,347,900

DfiiTAII.EI) ESTIMATE.

KOUTE No. 5 ((JLCOTT ROUTE).

With single locks:

Excavation for levels and locks:

Earth, 12,l»54,<iOO cubic yards, at 25 cents..

Rock, 4, 04 1
, 0( )( ) cubic yards, at $1.25

Slope walls, 3'JO,000 cubic yards, at !?1.50..

Locks:

In rock cutting, 7, at $400,000.. §3,220,000

In earth cutting, 11, at $000,000. 7,20(),or»o

Guard lock ,1 420, 000

Movable dam in summit level -

Bridges
Contingencies, 10 per cent

Lake harbor:

Extension east pier - . .

.

New west pier

83,23S,500

5,801,250

585,000

10,900,000
100,000

104,800
2,078,950

$22,868,500

Feet.

1,000

1,700

2,700, at $00...

Channol, 200 feet wide, 2,300 feet long,

250,000 cubic yards rock, at $1.50

Contingencies, 20 percent

Dredging in Niagara River:

350,000 cubic yards, at 30 cents

162,000

375,000
107,400

105,000

Grandtotal 823,017,900
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51 ST COXGllKHS,
IsT Hehsion. H. R. 582.

IN THE HOCSE OF KEPRKSENTATIVRS.

Dkckmukk Is, 1880.

Kend twice, referred to tlio Cominitli'e on Uuihvuys luul Ciiiinl^, nnd ordered to he

printed.

Mv. Paynk introduced the I'olluwiiiii; bill

A BILL

Directing the United States of America to make a ship-canal

around Niagara Falls, in the State of New York.

Be it enacted b// the Senate and House of Representatives

of the United Slates of America in Congress assembled,

That there be made by the United States of America, around
the Falls of Niagara, in tiie county of Niagara, in the State

of New York, a navigable canal for the passage of merchant
ships and ships of war from Lake Ontario to Lake Erie "

the navigable waters connected therewith.

Sec. 2. That the said ship-canil shall 1 .u

Niagara County, in the State of New York, aloi and u n\

one of the routes for a ship-canal heretofore surveyed md
estimated for by the United States. Said shii)-canal shall be

located by a board composed of five men, to bo chosen and

ai)pointed by the President of the United States, and such
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choice and appointment shall ho in.ido witliin three months
after th(> passage of this act. Two of said mon shall he
chosen from tin; rnite<l States Corps of IOngin»>ers, two
shall ho civil t'lij^iiieers of recoj^nized skill, chosen from civil

life, and one of said five men shall ho chosen from the mem-
bers of the hoard of trade of the city of Chicago. All said

men shall he citizens and residents of the United States of

America.

Sec. 6. That within fonr month.s after the President shall

have chosen tho men to form the hoard dcscrihcd in section

two of this act, the said hoard shall revise the existing plans,

surveys, and estimates for a canal within the county of

iS'iagara, around the Falls ol' Niagara, and so modify the

same, that when the ship-canal shall he made, i^rovided for

in this act, the same will he of sufficient width, depth, and
caj^acity to easily, .safely, and expeditiously float, along its

whole length, vessels of as great length, width, depth, and
tonnage as can be floated through the Saint Mary's Falls canal

and locks when said Saint Mary's Falls canal and locks shall

he completed according to the present project and plans of

the United States thereabout. Ten thousand dollars, or so

nuich thereof as may be necessary, is hereby appropriated

out of any moneys unexpended in the United States Treasury,

to pay the expenses of said board and to pay for the services

of such of the men on said board as may not be under pay
from the United States. The Secretary of War of the

United States shall have the power, and it shall be his duty,

to fix the compensation of said men on said board and shall

pay them from the sum hereinbefore appropriated.

Sec. 1. That when the route of said shii)-canal shall have

been by said board designated and located the Secretary of

War shall have the power, and it shall be his duty, to ac-

quire the title to the lands, water property, an<l right of way
for said canal. The title of said property shall be taken in

the name of the United States of America, and may ho pro-

ciued by donation, purchase, or condemnation. If it shall

bo necessary to procure any of said property to enable said

canal to be built by condemnation, the Secretary of War
aforesaid is hereby authorized and directed to commence
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and prosecute to final judgment, or until title be obtained,
any and all actions, suits, or proceedings necessary to obtain
sucli title. Said actions, snits, or proceedings shall be coni-
mencod and prosecuted in the name of the United States of
America, as petitioner or i)];iintiff, against any and all i)er-

sons or things as defendants, as shall be necessary, and such
suits, actions, or proceedings may be commenced and prose-
cuted under the laws of the State of New York and the
practice as laid down by its courts.

Sec. 5. That the sum of one inillion dollars is hereby
appropriated, out of any money in the Treasury of the
United States which is unappi'opriated and unexpended, to
be apj)lied under the terms of this act to the construction of
said ship-canal. The said ship-canal shall be made and built
as in this act provided, under the direction and supervision
of the Secretary of War of the United States. And the Sec-
retary of War shall, from time to time, report to the Con-
gress of the United States the progress made toward the
completion of said canal under this act.

Sec. 6. That this act shall take effect immediately.






