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policy on the part of the Government, will undoubtedly lead
to the establishment of permanent facilities at some of these
points in the near future.

In its physical characteristics the Pacific Coast line of
North America increases in severity from south to north, but
there is less diversity in climatic conditions than one might
expect for such great differences in Jatitude, owing to the
moderating effect of the ocean currents. It is not until well
up on the Alaskan Coast than one finds the harbors regularly
sealed by ice in the winter season. Storms are more severe
in the northern latitudes, but this is more than offset, as far
as coastwise trade is concerned, by the sheltered inland pass-
ages which extend for at least 1,000 miles from Southern Puget
Sound north. The tidal fluctuation increases from south to
north from a mean of about 4 ft. at San D.ego to 14 ft. at Prince
Rupert. The teredo is very destructive in all the waters of
the Coast, but the limnoria is active only in Californian wa-
ters., Nearly all the tributary streams are heavy silt car-
riers, and the primeval bays and inlets are partly or wholly
filled up, making dredging a necessary adjunct of harbor de-
Velopment all along the Coast, and necessitating costly train-
ing dikes to scour channels across bars or shoals. In South-
ern California, the immediate shores were originally lightly
timbered; but from Northern California north they were
covered with magnificent forests. The coast line is remark-
ably uniform and unbroken by indentations as far as the
Strait of Juan de Fuca, but from there north the exact Op-
Dosite is the case.

Vancouver, B.C.—The chief Canadian port, Vancouver,
B.C,, is in the vicinity of the mouth of the Great Fraser
River, though actually not in the valley of that stream. More
fortunate than Portland, Vancouver has been able to flank a
troublesome river with its floods and shoals while still taking
advantage of its valley on its rail route through the mount-
ains, The port has been built in a land-locked bay called
Burrard Inlet, surrounded on nearly all sides by towerng
hills which give the location a most beautiful setting. T'he
area of the entire inlet inside.the entrance is 23.6 miles, with
a shore line of upward of 5o miles; but the port proper, as
at present developed, utilizes only a small fraction of this.
The shores are mainly of rock formation; the tidal range 15
I1 ft. mean and 16.4 ft. extreme. There is no ice and the
harbor is perfectly sheltered and has good anchorage.

The port facilities, as developed so far, are mainly .On
the south side of the east 3.5 miles of the Inlet. The pO]l.‘tIOIl
of the Inlet comprising the harbor is about 1% miles in width,
Connecting with the Gulf of Georgia on.the west and the re-
Mainder of the Inlet on the east by two narrow channels de-
Signated First and Second Narrows, respectively. These
NarrOWs were formed by the deposit of gravel, sand, and
Small boulders brought down by mountain streams on the
north side of the Inlet and deposited in the shape of exten-
Sive bars. The narrows are deep, but only about 50 ft. in
width, Navigation through them is seriously handicapped by
Strong tidal currents, which, at the First Narrows, réach as

igh as 8 knots per hour at spring tide, and are suca a men:

ace to navigation that the Dominion Government has under-
taken to widen the entrance by dredging to 1,200 ft. The
"fll:-rowment will not affect the curremt perceptib.y, but will
8ive more Jeeway for the navigation of ships. In most por-
tions of the harl;or the tidal currents interfere seriously with
the berthing of ships.

New Westminster.—Ten miles south of Vanccuver on
the Fraser River, and 16 miles above its mout 1, is the town
of New Westminster, which is taking active steps to develop
p.ort facilities for deep-sea shipping. The Fraser is a lar.ge
Tiver, not unlike the Columbia, but with a channel less dif-
ficult ¢, improve and maintain. The ordinary tidal range at
the port i only s ft., but the range between high and low
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water in the river is 14 ft. Reference will be made in an-
other place to the steps being taken to develop this port.

_ victoria.—This has been an important port in the past,
and is so still, though its commercial business is not large.
It is the chief port of Vancouver Island and on it i5 located
the capital of British Columbia. The commercial port is on
2 small land-locked inlet with bald rocky shores. A few
miles to the west is the celebrated Esquimault, an excellent
port, strongly defended, and, prior to 1905, the headquarters
of the British North Pacific Naval Squadron.

Prince Rupert.—This harbor is on an island within a
well-sheltered inlet on the ‘‘inside passage’” to Alaska, a
little north of the mouth of Skeena River, the valley of which
stream is the route of the western division of the railroad.
The area of the entire inlet in front of and back of the island
is about 27 sq. miles, and that of the shore line is about 8o
miles. The tidal range is large, the maximum being 27 ft.
and the mean about 14. The harbor is perfectly sheltered
and is free from ice.

The port is very mew, and its development has only be-
gun. It now has about 2,700 ft. of berthing space, of which
600 ft. belongs to the Provincial Government and the rest to
the Grand Trunk Pacific. It has a sectional dry dock 6oo ft.
long. The newness of the port and tne fact that rail con-
nection east is not yet opened, give little as yet for compari-
son with other ports. Its record lies all in the future.

The promoters of this important terminal enterprise
adopted the almost unique course in civic growth of laying
out their city before its occupancy by settlers began. It has
been scientifically planned by artists of national reputatidn,
and, if the plans are followed, it will be spared the disfigura-
tion characteristic of most American cities.

The development of the ports of the Pacific has evolved
a great range of engineering problems, some of which are of
unusual magnitude, difficulty, and cost.

The subaqueous basaltic rock excavation at the eastern
end of Victoria Harbor was performed by the drilling meth-
od. The single drill was mounted on a platform flo-t that
could be raised clear of high tide by steam power spuds.
Steam was furnished from boilers on a barge.  Thirty-two
holes were drilled at one setting of the raised platform. The
holes were 2.5 in. in diameter, drilled to a depth of 2.5 ft. be-
low grade (20 ft. at low water), and spaced 3 by 3 ft. . The
actual cost for drilling and blasting only was $6.17 per cu.
vd., without interest, depreciation, or plant renewal.

The blasting in Vancouver Harbor will be a more deli-
cate operation, as it will be carried on in close proximity to
constructed piers. Holes 3 in. in diameter, spaced 5 by 5%
ft. centres, will be drilled to a depth of 3 ft. below the requir-
ed grade line (36 ft. at low tide), and shot off in series. It
is expected that 1% 1b. of dynamite per foot or more will be
used. The estimated cost for drilling and blasting is $5.60
per cu. vd. Dredging of the broken rock will approximate
an additional $1 per cu. yd. The Vancouver rock is a slop-
ing sandstone ledge overlaid with from 3 to 7 ft. of' gravel,
hardpan, and disintegrated sand rock.

Probably the most effective dredging plant for all pur-
poses on the Pacific Coast is the Friihling, built in Germany
in 1906 at a cost of $275,000 exclusive of duty and cost of
steaming to British Columbia. It is the property of the De-
partment of Public Works of Canada, and operates on the
Fraser River. It is of the “Friihling’’ scraper suction type,
elevating’ material by a pair of 16-in. centrifugal pumps
through pipes and delivering to hoppers inside the hull. It
is a sea-going dredge, of steel construction throughout, and
is self-propelled by twin screws. Its length between per-
pendiculars is 187 ft.; the extreme beam is 34.5 ft., the draft.
loaded, about 14 ft., and the hopper capacity at this draft



