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Attent1on Mr. T. H. Dobbin, P.Eng.
City Engineer

Gentlemen:

Re: CPR - Brockville Tunnel

In accordance with your Tetter of author1zat1on dated 1978 09 05, we are pleased
to submit herewith, our report on the CPR Brockville Tunnel.

A site visit was made to review the condition of the existing tunnel, the results

- of which 1nd1cate that the present-tunnel is in a reasonably good state of repa1r.

As noted in the report there are localized areas of the tunnel Tining which are

‘1n varying states of disrepair, and which do requ1re some immediate attention in
order to prevent further deterioration and possible collapse. Estimated'costs
for the repair work recommended to be undertaken immediately are in the order of
approximately $30,000 to $50,000. In addition, it is recommended that continuing
annual maintenance be provided and a budget allowance for this work of $5,000 per

year is suggested.

Possible future uses for the railway tunnel suggested in the report include:
a) a diversion conduit for all or part of the Buells' and Butlers® Creeks
b) a diversion route for the sanitary trunk sewer facility
¢) a museum of early Canadian engineering and heavy construction works
d) a storage facility for Tight equipment and supplies.
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0f all of the above options, it appears from our initial review, that diversion
of the present drainage courses to relieve downstream flooding does appear 1o be
the most viable alternative worthy of further consideration.

v

. Depending on future long-term use of the tunnel, a more permanent majhtenance—

free type of permanent 1lining may be more desirable, such as a corrugated steel
1iner plate for the walls and roof and a cast in place concrete floor slab.

.Such a Tining would be considered appropriate for either a storage facility or

for a conduit for diversion of excess peak flow rates from the Buells' and
Butlers' Creeks. The estimated cost for such work is in the order of approximately

$750,000.

If diversion of the entire creek discﬁarge is found desﬂ‘rab]es then additional
channelization and tunnel deepening will also be required. Although this cost

55 difficult to accurately assess without more detailed geotechnical information,
it i5 estimated that additional costs may be in the order of approximately .

"$500,000 for a.total estimated cost of approximately $1,250,000.

It is noted that the scope of this study was not meant to be in such depth.as to
provide concrete conclusions and definite recommendations, but rather to provide
some additional data and assistance for.the City in their continuing deliberations
with respect to this matter. Proper and detailed assessment of a]pernatives sug-
gested in the report, will require further study, including an in-depth
geotechnical investigation to assist in the analysis and in the preparation of -

-proper and realistic estimated costs.

We trust that the report is satisfactory and .in accordance with the terms of
reference provided. We are honoured to be of assistance to the City in re-~.
viewing this very interesting and important facility and we would be most pleased
to provide any additional snformation or to discuss the matter further with you

" as you may desire.

. Yours yery rd1y,

€. Anderson, P.Eng.
Branch Manager
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CITY OF BROCKVILLE

REPORT ON CPR - BROCKVILLE TUNNEL

€ .

BACKGROUND

" The Brockville tunnel was constructed by the Brockville and Ottawa Raitway Company
during the period 1853 - 1859 and was opened for traffic in 1860, thus 1n1t1at1ng
rail service between Almonte and Brockville. The Brockville and Ottawa Railway
Company subsequently amalgamated with the Canadian Central Railway Company 1in

1878 and finally became part of the Canadian Pacific Railway Ccmpany by

amalgamation in 1881.

‘One of the many interesting and important distinctionsof the Brockville tunnel is
that it is probab]y‘the oldest work of its kind in Canada. -
The Canadian Pacific Railway Company, the present owners of the tunne] have
requested the City of Brockville to assume ownership of the tunnel, a]ong with -
the 1iabilities that would accrue thereto. The City of Brockville has in turn,.
expressed some reservations and concerns with respect to assuming ownership of
the tunnel, which concerns re]ate to both: L '

- structura1 competence of the tunne] '
- possible uses available for the tunne] structure

In consideration of these concerns, City Council at its meeting of August 30, 1978,

authorized Gore & Storrie Limited to undertake a structural study and report on
the railway tunnel. By letter dated 1978 09 05, from Hr. T. H. Dobbin, P.Eng.,
.City Engineer, Gore & Storrie Limited were advised of Council's authorization and

specifically, that the report should include: .

- the condition of the structure
- the groundwater and its effect on the structure

- the possible uses of the tunnel.




a) the age Of thi .UNNEI STrUCTUNE WIILH 1> Jib L UIUGH Ui osers guosre
b} the Timited maintenance which the structure has received,
particularly over the period of the recent years.

The stone masonry lining through the clay sections appears to be in good
. condition, with some 1so1ated areas which are in varying states of disrepair.

. The cement mortar grouting between the storework has deteriorated in a number of
areas and should be repaired. In addition, there are two or three isolated areas
- of deterjoration of the masonry wherein portions of the tunnel wall have par-
tially co]1apsed and these should be repaired immediately. These locations of
deter1orat1on are -generally limited to about 2 to 3 square feet in area.

The unlined section of the tunnel through the rock also appears to be in a
reasonably good state of repair. Visual inspection through this area revealed,
however, one isolated area where rock spa11ing'from the tunnel roof has occurred
within the recent years. ' This area should be given some immediate attention.

Other than the few isolated instances‘referred to above, the tunnel does not
appear to be under any undue structural stress, which would place the integrity
"of the tunnel in any immediate jeopardy. However, if the tunnel is to be main-
tained in its present form, with the stone masonry and natural rock lining, then
lsignificant]y more attention must be given to .continued maintenance of the tunnel
" Tining in order to protect against future deterioration and possible failure.

Groundwaten

The site.inspection on September 26, 1978, revealed a varying influence of the
groundwater penetration into the tunnel. ' ’
The southerly section of the tunnel through the stone masonry lined sect1on and
along part of the unlined rock section, is relatively dry, showing 1ittle ground-
water infiltration. Along the northerly section of the unlined rock tunnel and
more partwcu]ar]y a]onq the stone masonry Tined north end of the tunnel, ground
water 1nf11trat1on increases quite significantly.

For the limited extent of the investigation undertaken, it was not possib1e to
determine the height of groundwater exerting pressures on the tunnel. However,
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the groundwater tﬁroughuut the Tength‘of the tunnel doe. not appear to be
exerting any undue or excess stresses on the tunnel Tining.

The calcification build up in some areas is extensive and indicates that
groundwater infiltration has been occurring for a long period of time, probably
since completion of construction. There are no apparent adverse effects of the
groundwater infi?traiion evident, other than the slow deterioration of phe cement

mortar for the stone masonry..

CONSTDERATIONS FOR FUTURE USE .

The terms of reference for the stﬁdy ask for specifié suggestions relating to
possible future uses for the railway tunnel. Although the scope of the study does
not permit detailed analysis of alternatives, some cons1derat1on has been given -
to various opt1ons, which are descr1bed following:

“Biells' gnd BJ@W C/'L.Q,Q’Z/S Diversion .
The City of Brockville experiences flooding prob]ems on a relatively frequent
“basis along the Buells' and Butlers' Creeks, particularly downstream from their

confluence at Front AvenueAand Stewart Boulevard'to the St. Lawrence River.

~

A flood plain mapping study was carried out through the City of Brockville by the
Cataraqui Conservation Authority, defining the limits of such flooding and flood
flows for design purposes, considering a design storm with a recurrence interval

of once in 100 years.

Figure No. 1 opposité, is extracted from the above referenced report and shows
the watershed areas for both the Buells® and Butlers' Creeks.

The drainage area of the Buell's Creek tributary to the confluence is approxihate]y
16.9 square miles and of the Butlers' Creek tributary to the confluence, is approx-
imately 3.5Asquaré miles, for a total watershed area of apprdximate]y 20.4 square.
miles, as shown on Figure No. 1. The design flood flow downstream of the con-
fluence is 2,750 cubic feet per second, which figure was dexg1oped for and reported
in the flood plain mapping study and report, prepared for the Cataraqui Conservation
Authority by Crysler and Lathem Limited, Consulting Engineers.



With the assistance of the City of Brockville Engineering Department, we have
checked the relative elevations of the creek beds and the tunnel inverts to in-
vestigate the feasibility of diverting all or part of the creek flows southerly -

through the railway tunnel.

FigurelNo. 2 is a profile through the railway tunne],aﬁd northerly along the old
yailway bed to the intersection of the Butlers' Creek. C 1

It is noted on the profile, that in order to provide adequate grade for-diversion
of. the entire creek discharge, southerly through the tunnel, a substantial amount
of excavation is required both along the old railway bed and through the tunnel,
as well. This will be a very difficult and costly undertaking, which is most dif-
. ficult to properly assess in any detail at this time. A proper assessment will
require more detailed knowledge of the soils stratigraphy along the railway div-
ersion aﬁd.a1so an investigation of flooding occurrences and associated

downstream daméges for benefit analysis. : ‘

A second alternative which may also be possible and realistic, is a diversion
of peak or excess flow rates only, above a predetermined level in the Butlers'
and Buells' Creeks. Adopting this approach would allow present normal base
flows to continue southerly along the existing creek channel with high level
flows being diverted southerly through the tunnel. Some channelization and

. deepening of the existing tunnel will also be required for this alternative
approach, but to a much Tesser extent. ' '

The profiles for both alternatives described are i1lustrated on Figure No. 2
and the approximate extent of channelization and tunnel deepening required for

~each is shown.

Sanitarny Sewer Drainage

The sanitary trunk sewer serVicing the major areas of the City follows a route
along the Butlers' and Buells' Creeks, southerly to Water Street and then east-

erly along Water Street to the main sewage pumping station.
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He have reviewed The PO-sTDIIILY OF UIVERLINY ire owies g vemees == =

| “through the railway tunnel, connecting into the trunk at Water Street.

ersion could relieve that portion of the present trunk downstream from Park

Street and eliminate a number of the sanitary overflow situations

creek.

In addition, adequate capacity would be made available in the existing

sewer downstream for servicing the presently undeveloped areas in the west and
northwest sectors of the City.. '

~

This div-

into the present

The elevations of the ex1st1ng sanitary ‘sewers are such that the trunk san1tary
sewer d1vers1on would be below the present railway tunnel invert. Construction
- of such a sewer d1vers1on under these conditions would be very difficult and -

costly.

The feasibility of this approach will require a more detailed assess-

" ment, including a thorough geotechnical investigation before any definite costs

or recommendations can be established.

‘ Othen Uses

Other‘possiblé uses for the tunnel which have béen suggested include:

(a)

(b)

Museum

As mentioned earlier, the Brockville Railway Tunnel is probab]y one
of the oldest works of this kind d1sp1ay1ng early Canadian eng1neer1ng
and heavy construction expertise. It may be possible to develop the
tunnel into a museum facility, to display the works and their history.

Such an undertaking would require substantial funding and perhaps the
support of the engineering fraternity, the heavy construction industry

and higher levels of government, as well.

Storage Facility

Another consideration for use of the tunnel which has been discussed,

is storage space for Tightequipment and perhaps other supplies as well.
However, it is cohsidered that the 1limited width of the tunnel avail-~

able and the presence of excess groundwater infiltration makes this’

approach somewhat impractical.



" MATNTENANCE CONSIDERATTONS AND ESTTMATED -COSTS

Present Condition

1f the City of Brockv111edec1desto assume ownership of ‘the tunne], and u1thout
a definite plan for early or long term utilization, then some 1mmed1ate cons1der—

atwon must be given to e1ther

- rehab111tat1on,and continuing maintenance of the existing

tunnel lining

- f1111ng ‘the tunnel with conso11dated earth i1l mater1a]

: and abandon it. .
e I
;/ Rehab171tat1on of the present tunnel lining would involve the repa1r of the

stone masonry lining where deterioration has occurred. In addition, repOInt1ng
of the mortar work should be undertaken along the entire length of the tunnel.
Through those areas of unlined rock tunnel, the rock should be carefully and
thoroughly inspected and any loose rock scaled and removed. It may be necessary
in addition, to install rock bolt supports and possibly gunnite localized areas

——

- of deterioration.

The existing doors at both ends of the tunnel should also. be-repaired for proper
. security and ready access for maintenance personnel. ‘
. G aRly
\Athough-ihe'SCUDE*of~such~work’1§“d1ff}cuitmtowprogect we estimate that the
cost of the repa1rs ma “he in the order of approximately-$30.,000-te $50,000.

s e T e by - . e S v
Additional maintenance should then be undertaken on an annual basis to maintain
the mortar work and inspect the condition of the tunnel in general. It is sug-
gested that a budget allowance of approximately $5,000 per year should be-

satisTactory for this purpose.

P

In the event it is deemed desirable to i1l the entire tunnel with consol1dated
‘earth fi1l material, and abandon the facility, it is estimated that approxwmate]y
15,000 cubic yards of material will be required at a total cost of approximately

$250,000.



. Termanent Lining 

If the City adopts to utilize the tunnel for any permanent long-term facility,
such as a creek diversion or a storage area, then a permanent and relatively
maintenance free tunnel Tining will be required.

In this respect, we have investigated the possibility of installing a concrete
floor slab and corrugated steel liner plate for the walls and roof. Such a

- structure can readily be manufactured to suit and match the present tunnel - -
cross-section. The est1mated cost for supp]y and installation of such a perman-
ent- 11n1ng is in the order of approximately $750 000. o C

Alternatively, monolithic cast in situ full circ]e concrete Tining may also be

considered. ¢

This est1mated cost is cons1dered appropr1ate for creek d1vers1on of high Tevel .
- or peak f]ow rates only where minimum channelization and tunnel deepening, if
any, is requ1red If it is found practical and desirable to deepen the tunnel
and approach channel for diversion of the entire flow of the Buells' and Butlers'
~ Creeks, then there will be an additional cost associated with this work. This
cost is very difficult to properly assess at this time, without a more detailed
knowledge of the geotechnical aspects of the work. It is considered, however,
. that deepening of the approach channel and the tunnel may add an additional
$500,000 for a total estimated cost of approximately $1,250,000 for.the diversion.




