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& at ail events certainly better attaincd by a
bridge at Chaudiere than b>' no bridge at ail.
It is obviaus that when the railwavs on thec
south shore cati corne ta (Quebec they will not
baose the opportunity, & that the centre of

g-ravitv of such a well-situated seaport as ours
cannot be displaced. Since 1891, the estimiat-
ed cost of the bridge bas been very materially
reduced in consequence of the reduction in
price of aIl kinds of bridge material.

Acconîpanying the report were the follow-
ing professional reports.

OPINION 0F WALTER SHIANLEY, C.E.

ln i88ýthe Co. had a report made by W.
Sbanley an the three routes as designatcd
below. Here are the comparative figures given
by Mir. Sbanley:-

WII)TII 0F RIVER HIGII WATER.

The Citadel........ ............. .4,288 i
PoInte a Piseau ............ ...... . 4

6 8

Chaudiere............. ........... 2,s90

EXTREME DEI'TH OF %WATERR0ON IER SITES.

The Citadet .................... 1.32 fi.
Pointe a Piseau ........ .... ....... 12,5«
Chaudirre .......... ............... 43"

EX*rREIE iiFiGHrT 0F PIES PROM*BoTTOM 0F RIVER
TO UNDER SIDE 0F BRIDGE.

The Ctadel ..... .......... ... 282 ft.
Pointe a Piseau.................... 275
Chaudiere ......... ................ 193

STEEL BRIDGING, 51 vER SPANS AND SHORE VIADUCTS.

The Citadel................... .. ý.51291 ft.
Pointe a Piseau ... ............... 6.8,5o
Chaudiere ...... ............. ..... 3.100

M1r. Shanley continues as followvs :-" The
figutres set out above make it plain to be un-
derstood that in respect of ail natuiral difficul-
tics the 2 lower sites, the Citadel & Pointe a
Piseau, stand at an immense disadvantage
when comipared wit h the upper, or Chaudiere
crassing. Construction plans applicable ta
each place have heeii sufficiently far advanced
ta allow of fairly correct comparative esti-
mates of costs being made and the result
leaves no roii ta doubt that the river could
be bridged on the Chaudiere hune for several
millions less than at eithier of the two lower
points. Thle difference between the cost of
the Chatîdiere project, carried ouît in its en-
tirety, aîîd that of either of the other proposý-
cd bridgeN s soSaimlmense that ta speàk of the
two latter as rivaIs of tlîe fornmer w~ould he a
nisiàonixer. ........ Exccpt at Chatîdiere,

any attemnlt to bridge the river muîst be at-
ieîîded witlh risks ;, niotably the risk of inder
estimiating cost becauise of the great hieigbt
(upwards of 130 ft. in clear water) of the un-
der suîrface portions of the structure wbichi
would have ta carry the vast piers, or towers,
rising 10 a beighît of i50 ft. above high tide
level. In view, then, of the many millions
certain expendittîre that a bridge aîîywhere
below the Chaudiere would involve in excess
of a bridge at that point aîîd in view of the
risks and îînccrtainty of cast sure ta attend
the a ttempt ta bridge the river anywhere else,
and, flnally in . view of thc commercial as-
pects of the projcct, 1 feel compclled ta re-
cord my belief that the construction of a bridge
either oni the Citadel line or on the Pointe
Piseau line is practically impracticable. In
these days of great bridge spatîs by means of
the Cantilever system, or principle, there are,
s0 ta spcak, ia engineering obstacles ta pre-
vent the bridgiîîg of the St. Lawrence on the
Chaudiere site. The anc main Cantilever
span woîîld have a strctch Of 1,400 ft. The
great bridge over the Firth of Forth, now
nearing complet ioîî, lias two openings of 1,700
1't. each. "

OPINION OF COLI.INGWOOD SCHRIEBER.

Followiîîg is an extract from a re.port pre-

pared by the Chief Engineer of the Depart-
ment of Railwavs & CanalIs,, Feb. -8, 1891,
after a special visit tp Quebec. Speaking of
E. A. Hoares estimates oui the cost of a
bridge at thbC ('audiere; the Chief Engineer
says in suîbstance :-"' '[is site is reallv, it
appears ta me, unobjectianable. S *1* *

At the Pointe Piscau & Point Diamond sites
2 piers will stand in the channel, which may
be objected to bv the shipping interests. That
at Point Diamond strikes me as very objec-
tionable. The proposcd site at the Island of
Orleans may, I think, fairly be ruled out, as it
would undoubtedly be very costly toconstruct.
T1hat it is feasible to construct a bridge over
the river near Quebec, there is no manner of
doubt.

The comparative figures given bx' Mr.
Schrieber were as followvs

Chau- Pte. Pt. Dia-
diere. Piseaus. nond.

Extremie length of bridge.. .3,420 ft. 6,754 ft. 5,866 fi.
Width of river (water edge to

water edge) high tide .. . .2oo " .6oo - 4.200

Width of river (water edge to
water edgc> bow tide ... i.8oo " 4.000"- 3900 "

Dec 'st water inî channel at
low tide ............... . 143 122 ' 123

Height above high water .... i150" 170..170"

ISLANDO0F ORLEANS SITE.

High Tide. Low Tide.
ýýVIdth of south channel. ,00o fi. 4,000 ft.

north .. 8,oo00- 2,000.

13,000 6,ooo
t)eepest water in south channel at low tide..92 ft.

north " ' .48'

OPINION OF C. E. GAUVIN, C. E.

In his annual departmental repart, datcd
NOV. 2, 1896, Hon. -E. J. Flynn, then Premier of
the Province & Commissioner of Public
WVorks, made a very favorable mention of a
report prepared under his instructions by Mr.
Gauvîn, Superintendent of' Surveys in the
Crown Lands Department, which was a very
complete review of the différent sites pro-
posed for the Quebec Bridge. After summing
up the different bridge planîs then submitted,
Mr. Gauvin concluded as follows :-" To sim-
plifv this examination I will, first of alI, elim-
mnate two sites wvhich can have no chance of
success in the selection which will eventually
be made : îst, That of the Island of Orleans,
owing to the great length of the two bridges,
that over the north & that over the south
chaîînel; ta the consequent vcry heavy cost of
maintenance of these two works, wvhose total
length would be 15,075 ft., ncarly 3 miles,
that is to say about 5 2-3 times the length of
the Chaudiere Bridge ; ta the seriaus obsta-
cle to tlhe navigation of large vessels which
would be presented by the bridge over the
south channel, with its 16 piers in the river,
which would, moreover, grcatly impede the
movement of the ice ; finally to the drawvback
which would result, especially for a line of
such importance as that of the Quebec Bridge,
of having to cross the River St. Charles ovcr
a drawbridge to enter the city, a drawbridge
being the only means of crossing that river ;
2nd, That at Pointe a Piseau (Sillery), be-
cause if an expenditure of $12,500,000 is to be
i-icurred, it would be as well for a few hun-
dred thousands of dollars more to build the
bridge at Quebec itselt. The choice, there-
fore, remains bctween the site at Cape Dia-
mond & that at the Chaudiere. From a tech-
nical point of view, the Chaudiere site is far
superior to its Quebec rival ; the lcngth of the
bridge there would be only haîf that of the
bridge before the city, and the foundations of
the piers of the first would reach only a depth
Of 40 ft. below the highest waters, while the
supports of the 2nd would have to go down
ta 135 ft. below the same level. As a result,
it is also the Chaudiere site which offers the
miost advantages as regards expense. Ac-
cording to E. A. Iloare, the cost of the bridge
there would be ont), about 4-10 Of that of the
bridge before Quebec. "

Further on the same engineer says :-" A
bridge tbrown over the river at Cape Diamond
would undoubtedly present a magnificent ap-
pearance, and would, heyoncl contestation,
possess advantages, as regards communica-
tion between Quebec & Levis, which a bridge
at tIhe' (haudierc, for instance, could neyer
have. In the case of a construction of such
importance', I wotild not have the aesthetic

question entirely put aside ; but as the bridge
would not be thrown over the St. Lawrence
nierely to produce an art istic effect, or for the
purpose of establishing a constant means of
communication (tiot by railway) between the
population of Quebec & Levis, 1 doubt very
much whether consent would be obtained
to spend frorn $5,ooo,ooo to $6,ooo,ooo for
those two considerations, which, after ail,
are but secondary. What is the chief, 1
may say the only, object of a bridge over the
river St. Lawrence at Quebec ? Is it to
have direct & uninterrupted communication
between the populations of Quebec & Levis ?
No. The chief object of the bridge at Que-
bec, or in its vicinity, is to connect the
networks of railways on the north & south
shores, & also ta provide for the three great
lines, the Grand Trunk, the Intercolonial &
the Quebec Central, a means of reaching
the port of Quebec itself, that is to say, those
vast docks which have been built at such
great expense in the estuary of the river St.
Charles, & which possess so many advantages
for Ioading & unloading cargoes, & which are
so admirably situated with a view to future en-
largement. This is the main object of the
bridge. Now, the Chaudiere site is, beyond
doubt, that which will enable us to attain that
end at the lowest cost. The importance now
possessed by the steam ferry between Quebec
& Levis is chiefly due to the fact that there is
no junction at Quebec between the railways
of the north & those of the south shore. Whcn
this junction will be affected-whether at
Quebec or at the Chaudiere matters litte-
when freight & passengers for Qucbec by the
Grand Trunk, Intercolonial & Quebec Cen-
tral can reach their destination without tran-
shipment, & likewise when freight & pas-
sengers from Quebec destined for points on
those lines can take the railway at Quebec
itself & avoid the transhipment to which they
are now exposed, it will be seen that what
will remain of the traffic between Qucbec &
Levis will be inconsiderable; too inconsider-
able, in fact, to justify an additional expendi-
turc of from $,5,ooo,ooo to $6,ooo,ooo. It is
quite probable. moreover, that a bridge at
Cape Diamond would only very imperfectly
accommodate the purely local relations bc-
tween Quebec & Levis ; for to reach by the
bridge from the commercial part of Quebec,
the lower town, to that of Levis, the portion
situated at the foot of the cliff & vice versa,
it would be necessary to niake a long detour,
ta asccnd a height of 170 ft. above the level
of the river on one shore & descend thc same
height on the opposite one. We may thus be-
lieve that, ini most instances, it would be much
quicker & consequently more economical to
cross the river in a steamboat, as is now
donc, than to makc use of the bridge. It is
therefore certain that, in the question of the
selection of a site for the bridge, the consid-
eration of purely local communications be-
tween Quebec & Levis can have but a slight
influence."-

Mr. Gauvin then answers certain objections
brought up against the Chaudiere site in the
report of Mr. Bonin in i890, in which it was
contended that during the construction of the
bridge a new centre of population would form
at a certain distance from Quebec which
would become a connecting point of railways.
Mr. Gauvin refutes that statement as follows:
-"If the bridge be built before Quebec, during
its construction a new centre will be formed
in the vicinity of the work on the heights of
Levis, which are admirably adapted for the
purpose-the fact must niot be overlooked
that, on the Quebec side, a tunnel will imme-
diately follow the bridge-when the work is
ended this centre will remain & become the
terminus of the line ; there will bc the real
j unction of the C. P. R. & the other lines on the
north shore with the railways of the south
shore. Quebeccwill then, as itwere, be servcd
only by a secondary uine cnding in a cul-de-sac
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