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1. INTRODUCTION

The revitalization of the Toronto Waterfront willahsform it into world-class, new and
attractive communities within the City with excelteaccess, parks and public spaces, where
people desire to live, and where businesses desiestablish and grow. Established in
November 2001 jointly by the Government of Candayince of Ontario, and the City of
Toronto, the Toronto Waterfront Revitalization Corgtion (TWRC) will oversee and lead
the challenging task of the waterfront renewal.

It is acknowledged in the publication “Making Wavd#inciples for Building Toronto’s
Waterfront”, that the redesign of the Gardiner Esgway/Lake Shore Boulevard corridor and
replacement with a modified road network is onetle most important ingredients in
revitalizing Toronto’s central waterfront. The esin would reunite the city with the lake,
produce strong pedestrian corridors between Lakar@rand downtown, as well as accelerate
the transformation of an underutilized part of Taminto a mixed-use waterfront district.

The 6.2 km elevated portion of the 14 km long F3ardiner Expressway, is a key element
in the entire revitalization program, due to iteminence and size, its position at the Toronto
Waterfront running along the north shore of Laketa@o, and as a prime vehicle access
route for downtown Toronto. The existing elevatedrdiner Expressway comprises over
500 slab-on-girder bridge decks totaling 200,000asg metres in area, supported primarily
on concrete piers. Construction began in the 10O8ith the final section of the viaduct
completed in 1966. Much of the elevated expressmagy built along and above Lake Shore
Boulevard.

Maintenance of the Expressway structure, to keepetating in a safe and secure condition,
has been a major and expensive exercise undertgkéme City for the last 20 plus years,

and is likely to continue in the future. In 20Ghe lightly used section of the Gardiner

Expressway east of the Don River to Leslie Strest decommissioned with new ramps built
to access the truncated Expressway from Lake Sbaukevard.

The F.G. Gardiner Expressway, Toronto.

The preferred approach to deal with the Gardingr&sway/Lake Shore Boulevard corridor
is a critical issue that will have a major impact other proposed developments and
improvements at the waterfront.

Gardiner Expressway/Lake Shore Boulevard
Constructability, Feasibility and Cost Study



-2-

The purpose of this study is to review the feajhitonstructability and cost estimates for 3
selected options prepared by TWRC to deal with @&rdiner/Lake Shore corridor
reconfiguration. All initial plans were provide¢t BWRC. A number of meetings were held
to clarify intentions and make revisions to thegoral plans based on issues discussed. All
recommendations are conceptual and schematic oblgtailed analyses will have to be
conducted in future and subsequent design stages.

Issues related to traffic and capacity are nottdei#th in the report. A separate parallel study
is being undertaken to deal with these issues.
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2. DESCRIPTION OF THE OPTIONS

The Corporation has conducted studies of many aailoptions to determine the proposed
approach to the Gardiner/Lake Shore corridor. @lpessible scenarios between Dufferin
Street and the DVP were identified for this stutgmely:

1. A “Replace” Option, to remove the existing el@dhstructure between Strachan Avenue
and Don Roadway and replace this by a new netwbst-grade and below-grade links
(tunnels);

2. A "Retain” Option to keep the existing elevatsiucture throughout, but remove or
relocate some ramps, and remove a major portidraké Shore Boulevard from below
the Expressway; and

3. A “Remove” Option to remove the elevated streetand construct a continuous at grade
boulevard (Lake Shore) and other surface stre@iao sub-options were considered
under the “Remove” option:

* Full removal

« Staged removal - removing only the section of tRpré&ssway between Spadina Avnue
and the DVP. Construction of a new surface roador& between Spadina Avenue and
the DVP, with a transition connecting the remain@aydiner structure west of Bathurst
Street with the new surface road.

Costs were estimated for the demolition/modificatiof the existing roadway and the
construction of new roadways.
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3. THE “"REPLACE” OPTION

3.1 Description of Option

A drawing of the “Replace” Option is in Appendixot this report. The plan was prepared
based on information provided by TWRC and incorfemgrovisions recommended by MH
to facilitate the construction of the proposed watkch as those to assist in traffic detours.

The Front Street Extension (FSE) would have beempteted and operational at the time of

construction of the Gardiner/Lake Shore schemesmg® via tunnels and bridges under and
over the rail corridor will connect the newly buHSE to the elevated Gardiner somewhere
between Strachan Avenue and Dufferin Street. Tsé for these structures are assumed to
be part of the FSE.

The main features of the “Replace” Option compribesfollowing:

1. Demolition of the existing elevated Gardinernfréhe Don Valley Parkway (DVP) to
Strachan Avenue, including the ramps connectingli@ar to DVP. At the conclusion of
the construction, only a short section of the é@xistelevated Gardiner from the west
abutment at Exhibition Place to approximately 530mest of Strachan Avenue, will
remain to retain the FSE connections, and pedasaigaess to Exhibition Place and the
GO Station.

2. A new twin tunnel will be built betweenpg
Strachan Avenue to Portland Street. Ag#s
Portland Street the tunnel will split intofis
one westbound and one eastbound tuli®
The eastbound tunnel will end betwee
Spadina Avenue and Rees Street, whig
the east portal of the westbound tube wi
be located east of York Street. The tot
length of the tunnel is over 2 km ang@e.
follows a reverse curve alignmentzZ#
traversing lands very close to the nortF
side of Historic Fort York (including its ks
cemetery). Local connections and split :
exits at the downtown section of the
tunnel require local widening of the box
sections, multiple portals, and the like, as shanrthe drawing in Appendix 1. A total
of 5 portals will be required for entry and exdffic.

Historic Fort York.

3. The Gardiner/Lake Shore “combo” at the demotisBardiner location between the DVP
and Jarvis Street will be converted into an at-gremhd. Comprised of express route
sections and an urban section, which will become gfethe urban road system along the
lake front. The express route will be located atrenor less the elevation of the rail
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corridor with the urban section locatec
below at the level of existing Lake Shore
Boulevard. This combined road systen
will be connected through various road:
to the tunnel sections mentioned above §
York Street and at Spadina Avenue.

4. Grade separated crossings at Che
Street, Parliament Street, Sherbour
Street and Jarvis Street with the ne
express section of the new Lake Sho
Boulevard westbound lanes.

5. The central downtown pOI’tiOﬂ of the new Toronto Rail Corridor and the Future Express Road Location.

road system, from York Street to Spadina

Avenue, will comprise a number of two level roaddwveon-grade road running on top of
the new tunnels. The on-grade road system willohe intersections at Spadina Avenue,
Rees Street, Simcoe Street, York Street, Bay StegtYonge Street, which are all at-
grade intersections controlled by traffic signals.

6. New pedestrian bridge crossings
between Simcoe Street and Spadina
Avenue will be built to carry
pedestrians from downtown to the
waterfront.

7. New ramp structures will be built to
connect the west end of the tunnels to
the remaining elevated section of
Gardiner near the Exhibition Place.
Similarly, new low-level ramps will be
needed to connect the DVP with the
new Lake Shore and Gardiner. 1t is
noted that existing Lake Shore east will
connect to the new express lanes, with
a bridge over the relocated Don River
and under the DVP ramps.

As part of a separate initiative, a plan
is being developed to realign the Don
River Channel south of the railway
mainline.  This will necessitate a
number of new crossings at the east
end of the new Lake Shore to link up
with the Lake Shore road system east
of river. Two twin bridges as well as

The D.V.P. Interchange at Richmond Street.
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the WB Lake Shore bridge will be included. Thesddes are long bridges to be able to
straddle the entire flood plain and provide theessary hydraulic opening. Columns in
the flood plain are thought to be acceptable.

9. As a common element to all 3 options, the exgstDVP interchange at Richmond
Street/Eastern Avenue will be improved to providirZe ramps and to resolve existing
weaving. The cost of this interchange modificatisnincluded as part of the cost
estimate of this study.

10. Typical cross-sectional dimension of roads exgtessways, as provided by TWRC or as
proposed by MH, are shown in Appendix 5 to thisorép

3.2 MH Review and Recommendations on Structural Fesbility and
Constructability Issues

Of the three options, the Replace Option is undiyuthe most complicated. There are
many challenges associated with the constructatolitthis option, mainly because of the
overlapping of existing and proposed works, the gem connections between the newly
built roads and structures to existing faciliti¢shee ends, as well as crossing and connection
between these new facilities. There are also reménts to maintain the maximum number
of East-West lanes during all stages of the coostm.

The following are recommendations of MH for the [fRece” Option:

3.2.1 Construction Sequence and Traffic Management

There are apparently a number of similar but sighifferent alternatives where traffic
disruption will be minimized during the constructiof the Replace Option facilities. The
following is onefeasible solution, comprising a total of 4 stag€3nly the concept of the
operation is illustrated. More details includirgné provision and actual transition and
connections, will be developed further in futurside stages.

Stage 1: Pre-Building Stage
(Gardiner 100%, Lake Shore 100%, FSE 100%, Queensuay <100%)*

* Note: Indication of the approximate percentageayacity that would be maintained during this stafjiconstruction, and is similar for
all other locations in this report

From the proposed layout and the overlaying of failities onto the existing road system,
it is evident that some facilities can be pre-huwilithout significantly impacting the existing
road network. During this stage the existing c#paof both the elevated Gardiner
Expressway and Lake Shore Boulevard (LSB) remaimest fully operational other than

intermittent disruptions due to their proximityttee new works. The following will be built,

starting from the west:
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1. Front Street Extension
2. DVP/Richmond Street/Adelaide Street/Front Sthetstrchange Improvements
3. Tunnel:

The EB tunnel and WB tunnel from Strachan Avenueast of Portland Street including
the west portals and a 2-lane cross-over connexbetween the EB and WB tubes just
east of Strachan Avenue and just east of PortlareeiSto maximize use of both tunnels
in subsequent stages. A temporary portal and raithpe built to allow traffic to return
to the surface onto the Bremner Detour at Port&ineet.

4. Bremner Detour

The use of Bremner Boulevard as a temporary detaude is proposed to provide a relief
to both eastbound and westbound directions ofi¢raffid to facilitate completion of the
tunnel during subsequent stages. The Bremner Demnnects the temporary tunnel
portal near Portland Street to the new Lake Sharel®&ard between York Street and
Bay Street.

5. New Lake Shore outside the shadow of the eldv&@ardiner, from York Street to the
DVP, comprising:

a. The bulk of the four-lane Express Road on thleerabankment (referred to as the
“Express Road” for purposes of construction stagiingm west of Jarvis Street to
east of Cherry Street (including overpasses ofiga&herbourne, Parliament and
Cherry Streets). The full width of the road canbet built as the fill for the full
embankment will spill over onto the existing anceagiing Lake Shore. Narrower
lane widths could be used to accommodate 4 tempdeares for subsequent
construction stages. At the west end of the ExppRasad at Jarvis Street, traffic is
either connected via a temporary ramp back onteMing Lake Shore Boulevard

(see sketch and section in

Appendix 2 for

“Constructability Issues for

Replace Options”). At the east

end at DVP, build the N-W

ramp from the DVP to the

Express Road and the W-N

ramp from the Express Road to

the DVP to the point where
they do not interfere with the
existing DVP-Gardiner ramps.

It is also recommended that the

new Lake Shore between

Lake Shore Boulevard Emerging from Below the Gardiner Cherry Street and Don

Towards the East End of Toronto. . .
Roadway, including  new

Gardiner Expressway/Lake Shore Boulevard
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bridges over the realigned Don River, be constdiete well as the connection from
Lake Shore East.

The ramps currently on the north side of the ekabardiner at Sherbourne Street,
Jarvis Street and Yonge Street will have to be dished to facilitate the
construction of the Express Road. Temporary camores from the elevated
Expressway to the downtown streets will be disrdgiecause of this, but should be
developed in subsequent design stages.

New 5-lane eastbound Lake Shore (extension obdtet Street) from Bay Street to
west of Jarvis Street.

Temporary WB (5-lanes) Lake Shore to south ef/aled Gardiner, part of which
may become the permanent roadwork. This would telpring traffic from under
the Gardiner to outside during subsequent congbrustages.

The EB Yonge/York/Bay Ramps would be removethtilitate construction of part
of the new Lake Shore urban section through theptexnstretch of road between
Spadina Avenue and York Street.

Other miscellaneous roads and connections imgudemporary EB Lake Shore
detour around the Gardiner at Cherry Street; WBprasannection between the
Express Road and Lake Shore east of Cherry St@astens Quay Extension to
Cherry Street; and a temporary connection from gh®treet to the new Lake Shore
alignment. All these will be used to spread owt traffic during Stages 2 and 3 to
bypass the work zone where necessary, in orderindmme the major impact to

traffic, when part of the Gardiner and the Lake r&éhwill be shutdown.

Stage 2: Completion of West Tunnel

(Gardiner 75%, Lake Shore 50% (varies), FSE 100%, Qeens Quay 100%)

This stage will complete the tunnel and its conioest at both ends (west of Strachan
Avenue to the elevated FSE and east to surface §hkee Boulevard). At the conclusion of
Stage 2, the new Lake Shore will be partially ofem DVP to Dufferin. During Stage 2,

the elevated portion of the Gardiner remains irrafpen while some detours are put in place
for EB and WB Lake Shore traffic in order to builae transition road network pieces. These
transition road network pieces will maximize the ug the pre-built sections to maintain as

many lanes as possible in operation on the lak# falad system during construction.

The items of work will include:

1. Complete the tunnel from Portland Street to Y8tieet and all Portals. This section of
the tunnels is directly under the existing Lake i8hand from Spadina Avenue to York
Street all or, part of Lake Shore is under the @@ As a result the existing Lake
Shore will be shut down during tunnel constructairthis location for some period of

time. There are 2 proposed mitigating measuresitanize this interruption:
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i. To enable the capacity of Lake Shore to be tabfished as quickly as possible,
construction of the tunnel could be carried ouhgs temporary decking and shoring
system (see sketch in Appendix 2). The tunnelsheefore not recommended to be
undertaken at the same time as activity 2 (Gardamet DVP connections) below,
when the Gardiner traffic will be disrupted. Ondecked, and with minor
realignments, Lake Shore could be fully reinstated.

ii. The new tunnel at this section will be impacteyg the existing foundations of the
elevated Gardiner. In order to keep the elevataddi@er fully operational, some
bents will have to be wholly removed. The decK d supported by temporary steel
bents offset from the existing columns until Ste&jewhen the Gardiner will be
demolished (see sketch in Appendix 2).

After decking, some temporary access shafts withdeessary to reach the tunneling area
to permit excavation, earth removal, and concretirgstructure. An area adjacent to the
tunneling site shall be made available for thigopse.

2. Construction of the wesbnnection from north tube of tunnel portal to G&diner west
of Strachan Avenue. This will involve divertind &ardiner traffic toward the south half
of the elevated expressway west of Strachan Averueonvenient section of the north
elevated Gardiner at this location will then be désmed, simultaneously with the
construction of a new ramp structure to connectitréh tube portal to the northern half
of the Gardiner. All connecting structures canntte properly rebuilt, especially the
permanent ramp/Gardiner junction deck. To planStage 3 work, it is suggested that
the rebuilding of the junction deck and the asgedianorth half of the Gardiner be
widened to accommodate at least one more lanéyrough the use of temporary decks,
to facilitate Stage 3 work, as it has to accommedatianes of traffic under Stage 3
(currently only 3 lanes on the northern half), taimtain the current number of lanes.

3. Construction of the easbnnection from the east end of the Express Ro&aMP. One
existing DVP ramp (preferably the N-W ramp) will demolished, and a new low level
ramp will be built to connect DVP onto the new Eegs Road of the new Lake Shore
pre-built under Stage 1. During this time, theeotramp (W-N) will be converted to
accommodate 2-way traffic to maintain a continu@esinection between DVP and
Gardiner. This method was used in 1993______
and the new ramps were rebuilt wide[S ==
than the original and should be able i —
meet the challenge under Stage 2 of thFT=Esss
work. =

During activities 1 and 2, a number of &
lanes available on the Gardiner will be.
affected because of restrictions at the twg.
ends. However, traffic can bel#
significantly relieved by traffic diversions

The Don Valley Parkway Ramps.
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to the system pre-built during Stage 1, with thfeing in operation:

a. At Spadina: it is necessary to close and rentbgewvestbound on-ramp to FGE at
Spadina Avenue and the westbound off-ramp to LdlereéSand Spadina. Traffic will
be able to use the Front Street extension to adsasdiner westbound. Part of the
on-grade roads can be reinstated for use, and aie@® excavation for the tunnel
are proceeding will be again be available for tcatince decked, including the
existing Lake Shore.

b. Some of the traffic (westbound) can be diveftedh Lake Shore Boulevard to the
Bremner Detour, which will provide at least two WesIind lanes during the stages
when the Lake Shore is being decked or during lederpletion of the portals. After
the decking, most of the on grade road can betegeth

c. Other miscellaneous road links, such as the Qeguay extension, and the
temporary portions of the Lake Shore, will remaipen and generally free of
construction.

4. Reinstatement of On-Grade Road at completiotuiofiels and portals. All temporary
deck will be removed, and backfilling and pavindl weinstate as much the existing road
system as possible, especially that of the exidtalge Shore, although a major portion of
that will have already been moved outside the saafdhe elevated Gardiner.

Now that the bulk of the on-grade road networkyal as the new westbound tunnel and
Express Road are complete, the project is readyefoouting of traffic off the elevated
Gardiner, enabling its demolition.

Stage 3: Removal of the Gardiner Expressway
(Gardiner 0%, Lake Shore Tunnels 75%, Lake Shore Uban 50%, FSE 100%)

The Gardiner will be removed in one single operatidll connections to the Gardiner will
be closed. Traffic to and from the DVP will be ngsithe newly completed Express Road
connection, partially completed Lake Shore urbastiee, and other connections such as the
Don Roadway and the Front Street Extension. Taaffiand from the west will be using the
newly completed West Tunnel, temporarily operaiimgwo directions, and the remaining
elevated Gardiner at Dufferin Street. Traffic #eing the lake front and accessing the
downtown areas will use the partially completed e &hore and Queens Quay system, and
the many at grade and grade separated conneciothshe intermediate portals and branches
of the West Tunnel.

The following will be involved:

1. Shift 4-lanes (2 lanes EB and 2 lanes WB) ond{aar to the north section of the
elevated structure, which, with the ramp and tempocross-over section between the
tunnels east of Strachan, now allows two way opmratEB and WB) in the North
Tunnel from Strachan Avenue to York Street.

Gardiner Expressway/Lake Shore Boulevard
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2. At the east end at the DVP, use the newly cotegldl-W ramp to connect the traffic to
DVP, using the ramp for two way traffic, to accébe Express Road. The partially
completed Express Road will be temporarily opegatm accommodate both directions
of traffic. The southern portion of the lower unbsection of the Lake Shore will also be
used to carry E-W traffic.

3. Complete all necessary connecting roads andainfoads linking the lake front and
downtown roads.

4. Demolish elevated Gardiner from Strachan to DMuding all remaining ramps. The
elevated Gardiner hovers over the completed ateghaake Shore, approximately
between Spadina Avenue and Jarvis Street, and tlhenDVP ramp connections to the
Gardiner East. From Jarvis Street to Cherry StteetGardiner is sandwiched between
the completed Express Road and partially completd@ Shore south of and outside the
elevated Gardiner. For the removal of the firstield sections, care should be exercised to
remove the deck in such a pattern that the stralctoregrity of the bridge is addressed at
all stages of work, and that traffic below is prdperotected from falling debris. For
the removal of the latter section, similar careustidoe exercised although perhaps not to
such a high level. Free dropping of any elemehtailsl be strictly forbidden. Most of
the piers obstructing the construction of the tdisheuld have been removed in previous
stages. The remaining piers will only be taken idav approximately 1000 mm below
ground with footings likely to remain buried. A#mporary piers erected under Stage 2
will be removed.

A staged removal procedure could be implementeditigate the impact to the road system,
and to allow some connections to the detour systebe built more easily, particularly for
the section between Spadina Avenue and JarvistStide details of this procedure can be
found in Chapter 5 and will not be reiterated here.

The arrangement and the ability to remove the &elv&ardiner in one operation, without
the use of a “half and half” approach will be ertedy useful to shorten construction timing
as well as to minimize the cost of temporary sufsptar reinforce the supporting bents.

Stage 4: Completion Works
(At Conclusion, All Elements to be 100% Operationgl

With the Gardiner removed, this stage will complgteoutstanding construction elements to
enable the system to operate fully. These cortstruactivities include:

1. West tunnel south (EB) connecting ramp structuest of Strachan Avenue. This ramp
structure will enable the designated EB tunnel & gooperly connected to the EB
Gardiner, which continues to be elevated west @chtn Avenue. After completion, the
temporary vehicular cross-over between the tunceatsbe removed or converted to other
uses.
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2. EB Lake Shore structure from urban to ExpresadRwest of Jarvis Street. The bridge
cannot be built in earlier stages as it will bengpbetween the elevated Gardiner deck
and the on-grade Lake Shore.

3. Construct remaining portion of Lake Shore froortRRnd Street to York Street. This
section of the surface Lake Shore, partly overtthmel, could not be built to its full
width in earlier stages because of interferenqaiars of the elevated Gardiner.

4. Proper road dimension of on-grade “urban” sectb the Lake Shore (York Street to
DVP). This section of Lake Shore could not bethoilits full width previously, because
of obstruction by the Gardiner. Only the south&sntion (approximately 5 lanes) would
have been pre-built under Stage 1.

5. W-N Ramp Structure that carries the Express ReRBdtraffic to DVP over the Don
River. This connection cannot be built until afttee Gardiner deck, including the
original high level ramp, is removed.

6. Other miscellaneous connections, minor strusturemovals and the like, including the
reinstatement of Bremner Boulevard as a normalviag city street.

The above staging scenario is illustrated via $ieddn Appendix 2.

3.2.2 Emergency Services During Construction

From the above discussion it is obvious that theoaild be situations when extended
operation using narrow lanes will be involved. dhias to be discussed and agreed with
various Emergency Services, such as fire, EMS atidep

One of the critical areas is the DVP ramps when aihthe 2 ramps may be required to
operate as a 2-way road. The ramps on a curvgdnadint, will require special attention
during design to ensure the large trucks can n&vige alignment. Any widenings will

need to be constructed as an advance contracistpribject. The cost of doing this is not
included in the estimate prepared by MH.

Another disruption is the extensive closure of rardpring construction and the many new
connections being built to improve linkages to lddeefront from downtown. The public and

the Emergency Services providers must be constamitymed of changes in advance to
avoid driver confusion and unnecessarily long respdimes.

3.2.3 Utilities

Many utilities will be encountered at all parts tbe site, some buried, some installed on
poles as overhead wires, some mounted on the wtesct together with numerous

installations such as maintenance facilities, pasugaply chambers, etc. which are associated
with individual utilities. These could also inckidoverhead HEPC wires, oil and gas
pipelines, railway signals and steam lines, fibpcwcables, sewers and watermains. Proper
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and timely arrangement for temporary and permadietsion is a crucial activity that must
not be overlooked and could be tricky because @f mhany stages involved in the
construction. An additional complication is thatynfacilities must remain operational
(ilumination for example) as long as the Gardiisenperational. A special project team may
need to be designated to handle this activity aldmeughout the entire design and
construction stage.

3.2.4 Temporary Structures

From the discussion above it is evident that terayoconstruction will be necessary to build

the proposed work and to maintain safe traffic s€rte city. This includes the temporary
supporting bents for a 1.2 km section of the ely&@ardiner in order to build the tunnel, the
temporary retaining structure between the ExpresslRnd the urban section of the new Lake
Shore, temporary widening of the remaining elevaBatdiner west of Strachan Avenue,

temporary cross-overs at tunnels, the extensiv@desny decking and shoring system of the
tunnel construction, temporary connecting roads,Bremner Boulevard Detour, and the like.

All these have been allowed for in the estimateHa option prepared by MH.

Typical 3-Legged Piers. Typical 2-Legged Piers.

3.2.5 Properties

Although most lands affected by this option are edvby the City of Toronto, including the
future park land (SE quadrant of Portland Streetirer Boulevard), some minor properties
issues would still need to be clarified at thisaben. They may include:

1. Rail corridor right of way for the Express Roadthough the track will unlikely be
affected by the proposed work.

2. The property south of the existing Gardiner &th@lso be addressed, particularly where
necessary to move the Lake Shore towards the south.

3. The Fort York area including the cemetery lands.
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4. Other minor areas encroached onto by the fodtpnd future maintenance areas. This
has to be finalized in subsequent design stages.

Cost associated with property acquisition do naonfpart of this estimate.

3.2.6 The West Tunnels

The West Tunnels comprising a twin tube section afidranched-out” single tube sections.
Portals are located near Strachan Avenue and bet®padina Avenue and York Street,
approximately. Despite the feasibility of this meh, the following are concerns that should
be addressed in subsequent design stages:

a. Localized conflict with the foundations of thgisting Gardiner should be carefully
reviewed. Itis noted that the situation is paitacly significant between Spadina Avenue
and Simcoe Street. This problem has been discussstail above, and is illustrated in
Appendix 2.

b. Tunnel dimensions should include sidewalks waitfh curbs above which exhaust fans
could be installed. There may be some opportunite local parking bays for service
and maintenance vehicles or stranded cars, deggrmhnthe spacing of the fans.
Additionally, the twin tunnel should include an lakdor and provisions for frequent
pedestrian connections from one tunnel to anoth€he utilidor is essential for the
maintenance of the tunnels, running of utilitiesptiation, storage, etc. For the single
tunnels, sidewalks with curbs are also needed €ntlyr assumed on both sides of each
tunnel), but this may change during the final desigOther facilities should also be
allowed for, and should be included in the costrestes:

» Ventilation shafts/structures. Three of thesecstmes are assumed for estimation
purposes;

« Emergency escape structures. Three are assumedtioration purposes and could
be combined with the ventilation structures;

« Electrical and mechanical system, for lighting, tlation, power supply, pumping,
transformer houses, and the like.

« Other services such as drainage and sumps, pursigitions, water supply, etc.

Costs for these facilities have been included ie tost estimate for this option.
However, costs to operate these facilities havébaeh included.

c. The tunnel passing under lands at the west énideoHistoric Fort York site will be a
concern, particularly in view of the archaeologigalue of the potential artifacts buried
within the compound. To avoid possible dispute aadhplications, it is recommended
that a “bored tunnel” situated within the shale roed be considered to avoid any
excavation inside the Fort York Cemetery. Thereildoe additional costs for choosing
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bored rather than cut and cover tunnels. MH hagewed both costs for comparison
purposes as part of this study.

3.2.7 Existing Sections of Gardiner Expressway toétnain

The section of the elevated Expressway from thentF&ireet connections to the west

abutment at Exhibition Place is in poor conditiod &hould be at least re-decked. Based on
the knowledge and proposed strategic rehabilitagmations, the deck should be slated for

replacement at this time due to limited repairna 80’s and the 90’s. This is considered as
part of the City’s maintenance liabilities and twst has not been included in the estimate
prepared by MH.

3.3 Geotechnical Comments

The vertical profile for the tunneling under theredery at Fort York is only tentative, but
adequate cover to the tunnel will be required toimize potential for ground settlement.
The preferred profile would provide for the tuntelbe fully within the shale bedrock; the
bedrock surface is at about Elevation 73 m to 7 this area and is overlain by silty clay
till. The groundwater level is at about Elevatid80 m; groundwater inflow should be
expected through fractured zones within the bedrock

There are variable extensive fill materials presergome portions of the alignment — these
fills can contain significant rubble and previousoeline structures which will present

difficulties for caisson or soldier pile installati and/or excavations. In addition, there is
potential for significant water inflow to excavat® made through these fills as well as
sands/silts (present also at some locations inettstern portion of the study area) unless
groundwater control measures are implemented.

The presence of a deep buried bedrock valley agdlséern study limits near the Don Valley
Parkway will require the use of long driven piles bridges proposed in this area.

The excavated soils in some parts of the alignr{jganticularly the fills, sands and organics
east of Strachan Avenue) may require disposatamsied landfills.

3.4 Recommendations

MH suggests that the “Replace” Option is feasibtevled the above-stated issues are
addressed and the construction follows the abovaiored staging plan (or other feasible
alternatives).

A drawing illustrating the proposed layout is shawippendix 1 of this report.
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4. THE “RETAIN” OPTION

4.1 Description of Option

A drawing showing the “Retain” Option is shown ipgendix 1 of this report. The plan was
prepared based on information provided by TWRC andorporated provisions
recommended by MH to facilitate the constructiontled proposed work, such as those to
improve vehicular and pedestrian access acrossdhdiner Expressway corridor.

This option was originally called the “Transform’p@bn, and will basically maintain the
existing condition of the elevated expressway. Ehav, it will totally revamp the areas
below the deck by relocating the existing Lake hmiost of which is now running below
the expressway, towards the south, and allow feeld@ment of the space vacated by the
move.

The main features of the “Retain” Option include fbllowing:

1. The main deck of the existing elevated structuik be retained throughout. Some
ramps will be removed. The ramps to be removetudecthe Yonge Street WB Off
Ramp, the Bay Street EB On Ramp, the Yonge/York/B&/ Off Ramps, and the
Spadina Avenue WB Off Ramp.

2. Relocate some of the remaining ramps to imptbgeoad intersections whereby the N-S
roads could join the new Lake Shore with propewvesrand safe sight distances, etc.
The result will be three (3) On Ramps and threeQ)Ramps, namely, WB Off Ramp
at Sherbourne Street, EB On-Ramp at SherbournetSEB Off Ramp at Jarvis Street,
WB On Ramp at Jarvis Street, WB Off Ramp at Yorte&t, and the WB On Ramp at
Spadina Avenue. The final layout of the elevatepressway and the new ramp system
is shown in Appendix 1.

3. Relocate Lake Shore Boulevard from below thata)g Gardiner to form a 2-way road
as part of the lake front road system. The rettabad would be a 6 lane urban road, 3
lanes in both WB and EB directions.
Between Jarvis Street and York Street t
new Lake Shore will be split into a pai
of one-way streets following separaté
alignments. New bridges will have to be
built over the realigned Don River.
Similar to the previous option, these
bridges should be long enough to clee
the proposed flood plain.

4. The areas below the Gardiner will be re
developed into a boulevard style zone
with a variety of uses that could include
landscaped areas, parks, businesses and  ©OpportunitiesBelow the Gardiner Expressway.

Gardiner Expressway/Lake Shore Boulevard
Constructability, Feasibility and Cost Study




217 -

covered structures. The details and costing dfettaoes not form part of the scope of
this study.

5. Modify the Richmond Street/Eastern Avenue/DVReldchange, as in the “Replace”
Option.

4.2 MH Review and Recommendations

For the Retain Option the major objective is th@capt of opening up the waterfront by
creating convenient and inviting accesses conrgdtie downtown to the lake, both for
vehicles and pedestrians, with a wide boulevardtereby the new Lake Shore, despite the
continuous presence of the viaduct structure. &fekiwould pass below the Gardiner with
smoothly aligned urban roads and safe sight dissgnand pedestrians would not have to
pass below multiple layers of ramps and decks.a&teelow the existing Gardiner would be
turned into brightly lit business and recreatiomakas and street fronts that would be
attractive to pedestrians. These issues are tddeessed and affect the recommendations
provided by MH.

The following are recommendations of MH for the t&r” Option:

4.2.1 The Existing Gardiner Deck

The existing deck of the elevated structure hag bbeservice since the Gardiner Expressway
was first constructed in the early 1960's. Exdeptthe two connecting ramps to the Don
Valley Parkway and the section between Jarvis aark,Ywhere the deck was replaced in
1993 and 1985 respectively, the original deck $tmecis very close to or has already passed
the end of its service life and is in need of reptaent. Rehabilitation was originally
planned strategically based on a proposal presemed986, including a total deck
replacement in the early 2000’s. The rehabilitafwojects carried out so far have not been
for the purpose of reinstating the original stréngif the structure or for long term
performance, but to extend its life by a finite ambso as to allow a more systematic and
financially controlled rehabilitation and deck rapément program to be carried out.

It is known from concrete core analysis that
increased use of deicing salt over the years has
resulted in chloride penetration of the deck
concrete to varying extents. Over a period of
time the embedded chlorides will continue to
cause corrosion of the reinforcing steel that
will manifest itself as concrete spalling and
potholed asphalt which are indicators of
structural problems in the deck. With the
proposed changed usage of land below the
* deck, for boulevard, parkland, recreational or

Deck Replacement Will Be Necessary to Prolong the Life of commercial, there is a potential of damage and
the Existing Sructure.
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deterioration being hidden behind ne
structures or landscaping works. As a resu
it will be more important to replace the™=— 2
contaminated deck with a new deck meetin ‘5 ! 7
the current bridge code, before, or as part '
the work of this option, but no later.5EE [ \
Additionally, piers should be fully refaced” = ~ I
and/or cathodically protected, and girde ' iivig —y
repaired and coated to ensure durability a " T il
proper performance over a period of at lea : 3

50 to 75 years. This is important as falling

concrete debris and _partlal Collapse of the The Poor Condition of the Existing Gardiner Must Be
structure could result in loss of property and Addressed.

serious personal injuries.

The cost of deck replacement is significant butas included in the cost estimates for this
option as presented later in this report. It isently considered to be a maintenance project
to be included as part of the regular capital budgéhe City.

4.2.2 Ramp Removal and Partial Reconstruction of Gdiner Main Deck

Other than the removal of some ramps requireddwige room for the new Lake Shore and
connecting road system, as proposed by the TWR@ksnoe required as follows:

1. Relocation of some ramps in order to create abred urban intersections which
balance vehicular access with pedestrian and tyisess. This work, which is located
primarily at major intersection/crossing areas.aiso identified due to some ramps’
interference with connections with major N-S stseeither because of lack of headroom,
or as impedance to projected pedestrian flow. fohewing four (4) locations have been
identified, as shown in the drawings enclosed ipépix 3:

() Crossing #1 near Spadina Avenue: remove andnsgouct Spadina EB Off Ramp,
approximately 200 m long, and rebuild WB On Rangpraeximately 350 m in length;

(i) Crossing #2 near Simcoe Street: remove WB GimBR and build new WB Off
Ramp, 450 m long approximately;

(iif) Crossing #3 at Jarvis: remove and reconstriéB On Ramp, 230 m long,
approximately, and remove and reconstruct EB Offmpa 300 m long,
approximately, remove EB On Ramp east of JarviseBtand

(iv) Crossing #4 at Sherbourne Street: remove amcbnstruct WB Off Ramp,
approximately 200 m long, and build new EB On Rasgst of Shourborne Street,
about 250 m in length.
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As these are “limbs” of the main deck, constructiat have more impact on the Lake
Shore below than on the main deck, where one ldrteaffic will likely be affected
during construction of these works. During condian, the affected ramp will be
closed. This can be constructed as part of the meck replacement, or as standalone
projects carried out consecutively to minimize djion.

2. There will be problems in threading connectiogds in between the existing columns of
the Expressway, as identified in the proposed pla6 locations shown on the drawing
enclosed in Appendix 3. These crossings occurevbhake Shore Blvd is moved out from
under the Expressway, where a low level “ramp-tyqeeid would be required to connect
N-S streets with the new Lake Shore, and wheredineLake Shore weaves across below
the elevated Gardiner. Given the existing colummargement, and the oblique angles
these intersections would make with each otherstipporting structure and the deck of
the entire section of the elevated Gardiner atethasations should be re-constructed so as
to put the new piers and columns in line with thignanents of the connecting roads.
Removal will include the deck, girders as well s substructures up to approximately
1000 mm below ground level. The sections affeetéldbe rebuilt with the substructure
relocated at an appropriate location to suit the aecess road alignments.

To achieve this, major traffic
management issues would have to be
addressed during construction both
above and below the deck. There will
also be permanent impacts to the
traffic and layout of the “boulevard”
created when Lake Shore is moved
southwards. In the cost estimates
calculated by MH, these works have
been taken into consideration. A
more detailed review will be required
in subsequent design stages.

Some Ramps are Impediments to Accessing the Lake Front.

By slightly shifting of the position of

the piers, the structure replacement,
can be constructed in three (3) stages to redupadtrio traffic. Four (4) lanes of traffic
would be maintained on the Gardiner deck at anytone, an approach which has been
used for all previous main deck rehabilitation workhis could be done in conjunction
with the deck replacement work, which MH considenmandatory requirement for this
option irrespective of other changes. Traffic oaké Shore would be affected and
reduced to two lanes in each direction, to make v¥eaythe work zones during the
reconstruction of the piers.

The location and extent of the replacement propesedescribed above is shown on the
drawing attached to Appendix 1, and is listed devics:

() Lake Shore and Gardiner at Spadina Avenue €819$#1, as described above), 150 m.
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(i) Gardiner/Lake Shore at Simcoe Street (Crosg#idgas described above), 300 m;
(ii) Jarvis Street Crossing (Crossing #3, as dbsdrabove), 150m;
(iv) Sherbourne Street Crossing (Crossing #4, asrdeed above), 120m;
(v) Cherry Street Crossing (Crossing #5), 200m;
(vi) Lake Shore with DVP Ramps (Crossing #6), 150m;

All dimensions are tentative for preliminary cogtipurposes, and should be refined in
subsequent design stages.

Additionally these new “gates” into the city mayopide opportunities for the City to install
signature features to improve the aesthetics ohdéve lake front.

4.2.3 Interference Between Ramps and Constructione§uence

Specific attention should be paid to potential peots with ramp reconstruction. Some of
the reconstructed ramps appear too short in lemgtielation to the existing height of the
Expressway at the locations indicated. This ingptleat the slopes may be in excess of the
allowable 6% and the ramp lengths may have to trea@sed. The length of the ramp should
be established with maximum permitted grade andrparation of vertical curves at the
bottom and at the top, and to ensure proper sigtarttes and merge distances particularly
for the on-ramps.

There are also concerns with dimensions and cleasanf these new ramps, which may
impact the final position and lengths of the ram@ne example is the new WB off ramp at
Simcoe Street, having to cross both Simcoe Stretyark Street, although the Expressway
is at a relatively high level at this location.

These should be addressed in more detail in subesédasign stages.

The sequence of construction of the ramps shoulcebiewed. At some of the locations
indicated, the removal of the existing ramp is seaey before the new ramp can be
constructed, because of the interference betweeexisting and new works.

4.2.4 The New Don River Bridges

The new twin Lake Shore Bridges over the Don Rweuld be low-level structures but have
to be long enough to go over the entire flood pksnstipulated. There is no significant
concern in both construction and staging of thiskwoThe cost of this main structure is
included in the estimate.
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4.2.5 Properties

No property issue is identified for the structusalrks for this option.

4.2.6 Impacts to Services During Construction

Impacts to Essential Services, City Services, Gansbn access, and other environmental
and social issue arising from the implementatiothid scheme is expected to be similar, but
perhaps to a lesser degree than the other optiBreper notifications and meetings will be
necessary to ensure impact is kept to a minimumistigg utilities will be affected and need
to be identified and relocated in advance, or dutive construction work of this option.

4.3 Geotechnical Comments

The foundations for the new structure at the bottdnthe DVP may be impacted by the
presence of deep buried bedrock valley and longedripiles will be required for both
structures, and perhaps at the new Richmond SEaest&rn Avenue interchange structures.

The excavated soils in some parts of the alignranticularly the fills, sands, and organics
east of Strachan Avenue) may require disposatemnsied landfills.

4.4 Recommendations

MH suggests that the “Retain” Option is feasibl@viied the above-stated issues are
addressed.

A drawing illustrating the propose layout is showmippendix 1 of this report.
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5. THE “REMOVE" OPTION

5.1 Description of Option

A drawing showing the “Remove” Option is shown ippendix 1 of this report. This

approach of this Option is to take down the ensfevated structure of the Gardiner
Expressway from the east end east of the Don RiweBpadina Avenue. This will

accomplish the Corporation’s intention to “open” tiye lakefront by removing the elevated
Gardiner that separates the lakefront from the down district of the City.

Morrison Hershfield has also reviewed ar

option called the “Full” Remove Option » i ]

. . . 5 GARDINER . epiNER WEST

where the entire elevated Gardiner will b EES L .
. Z JA u i

removed from DVP to Dufferin Street JEEH '° ol e

including the approach embankments west
the west abutment. In this report, this optio
is also called “Remove Option B”.

Two (2) plans are included in Appendix 1
one for each of the two removal schemefjss
The plan was prepared based on informatic
provided by TWRC and incorporated
provisions recommended by MH.

Gardiner Perceived as Barrier Between Downtown and the
Waterfront.

The main features of the “Remove” Option
are as follows:

« Demolish the existing elevated Gardiner from wdés$madina on the west to the east end
including the two ramp connections with the DVPor Ehe Remove Option B, removal
would extend to beyond the west abutment at DuffStreet.

« Within approximately the same alignment of the Gadbuild the new Lake Shore as a

wide divided 10-lane road, 5 lanes in each directwith at grade intersections at major
streets including Cherry Street, Parliament
Street, Sherbourne Street, Jarvis Street,
Yonge Street, Bay Street, York Street,
Simcoe Street, and Rees Street.

« For the Full Remove Option, widening the
Lake Shore to 10 lanes from Spadina
Avenue to Bathurst Street, and to 8 lanes
from Bathurst Street to the Jameson
Avenue/Gardiner Interchange. Extend the
4-lane Fort York Boulevard in the
Gardiner alignment to west of Strachan

Removal of the Gardiner Will Open Up the Entire Lake Shore Avenue with connecting ramps to the
Area.
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elevated section north of Exhibition Place, andnstruct the Lake Shore bridges and
ramps at the Jameson interchange.

e Upgrade Cherry Street as a major N-S through rad@fl, a grade separated intersection
with the new Lake Shore, perhaps via a tunnel, eommmy Richmond Street to the
upgrade Queens Quay. In fact, this corridor (ther€/ Street Bypass) is the topic of a
separate study, but for the purpose of this stk will assume that the Cherry
Street/Lake Shore intersection will be an at-graatersection controlled by traffic
signals.

e Construct two new bridges (low level) to carry trealigned Lake Shore over the
realigned Don River, each 125 m long to span theesfiood plan, and two new ramps
to connect with the DVP, one of which is an elegatemp structure, approximately 210 m
long.

« For the Remove Option, build new west connectionth whe remaining elevated
Expressway west of Spadina Avenue via 2 new longpgastarting between Rees Street
and Spadina Avenue. These ramps are approxima8fym and 600 m long for the
north and south structures, respectively, and arg-span ramp structures bringing the
at-grade new Lake Shore onto the elevated Gardvwest of Spadina Avenue. For the
Remove Option B, these bridges are not required.

« Modify the Richmond Street/DVP Interchange, inchgli the Eastern Avenue
connections, similar to other Options.

5.2 MH Review and Recommendations

The Remove, or the Remove B options will have d#fifi impact on the connections with the
Front Street Extension. However, this is not pduthis assignment, nor will it significantly
affect the cost estimates prepared for this study.

The Remove Options, when completed, will not previde same number and type of lanes
as provided by the current Gardiner/Lake ShoreesystAn analysis of the capacity of this
system is being undertaken in a separate study.

The following are recommendations of MH for the fiReve” Option:

5.2.1 Traffic Management and Construction Staging

The staging of the demolition of existing Gardirerd constructing the new Lake Shore
Boulevard, while maintaining traffic across theydakefront is a major issue. The new Lake
Shore Boulevard would follow more or less the algmt of the existing Gardiner. Closure
and demolition of the existing expressway would nezessary before the new at grade
alternative could be constructed in the same alegmm A proper construction sequence is
required to minimize the impact, and additionalelsron Lake Shore, temporary roadways
and detour roads will be required. However, soatction of service would appear to be
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unavoidable. The Front Street Extension, and t4@ Ehat the Eastern Avenue interchange
must be constructed in advance of the main Gartlliake Shore work (as in other options).

Unlike other Options, this option does not haveeotrelief road networks, such as the
relocated Lake Shore for the “Retain” Option, ag txpress Road for the “Replace Option.
Unless a special detour route is provided, theisgatp manage the traffic would be quite
difficult. The following is one suggestion:

Stage 1: Pre-Building of Detours

Similar to the Replace Option, a temporary road aétouring plan is essential to maintain
as much E-W capacity as possible during the remok#the elevated Gardiner. This may
include:

1. The Bremner Boulevard Detour, similar to the IRe@ Option, which connects to Lake
Shore Boulevard east of York Street at the east,tar-ort York Boulevard at Bathurst
Street on the west. This would relieve the congesat the potentially worst section
between Spadina Avenue and York Street, where heraklief roads, as described
below, can be built.

2. East of York, pre-build the section of thuEs
new Lake Shore outside the shadow g
the elevated Gardiner. This will includessi
the 5 lane EB section all the way to DVPyg
though at some sections, particularly;
between Jarvis Street and Cherry Stre
some southward expansion of th
proposed road may be necessary to buij'#-:
all the lanes. Some property issues mcw I
have to be addressed.

3. From York west to Spadina, the new The Yonge/York/Bay Ramp and Bremner Boulevard Area.
Lake Shore EB lanes could continue by
removing the York-Bay-Yonge EB Off Ramps and usihg on-grade footprint of this
ramp to pre-build part of the new Lake Shore.

4. Build new lanes along the north edge of the Bardfrom Simcoe Street to west of
Spadina Avenue after removal of the Spadina AvéllBeon and off ramps.

5. Use part of the new Queens Quay extension é&herbourne Street to east of Cherry
Street to temporarily carry eastbound Lake Shore.

The goal of all these pre-building works is to eesthat a similar number of lanes can be
provided during the removal of the elevated Gamdine
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5.2.2 Demolition Staging

The following proposed sequence will be able toimire the impact of the work, as it
would be extremely difficult to work safely for aduble-deck” highway situation like the
Gardiner/Lake Shore system. The proposal reliethemrovision of the capacity from the
pre-built works.

(i)
(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Tackle the most difficult section first — th@&lina Avenue to Jarvis Street section.

Optimize signalization and traffic ggs
flow on surrounding routes betwee
Queens Quay and College Street a
Jameson Avenue and Coxwelk
Avenue. Prepare designated deto
around the Spadina-Jarvis ares
including the use of temporary La
Shore lanes and Queens Quay.

Channelize EB Gardiner traffic to exit msss
onto Lake Shore Boulevard atgess
Spadina Avenue, York /Bay and
Jarvis Street. Close the EB Rees View of Spadina Avenue.

Street and Bay Street on-ramps. The

EB Jarvis Street on-ramp can remain open. It isechothat FSE and the
DVP/Richmond Street Interchange components wilbperational at this time.

Channelize WB Gardiner traffic to exit on take Shore Boulevard, Sherbourne Street
and Yonge Street. Close the WB Jarvis Street orprarhe WB York Street and
Spadina Avenue on-ramps can remain open. Alse ihoted that FSE will be
operational at this time.

Stage the closure of WB Lake Shore Boulevarvben Jarvis Street to York Street,
Rees Street, Spadina Avenue keeping the intervamantp-south intersections open,
but controlled, through the dismantling.

Close the elevated Gardiner in both directibe$wnveen Jarvis Street and York Street.
This is the full extent of the pre-cast box girdection.

Commence dismantling the deck from east teteeginning at Jarvis Street.

(viii) As deck removal progresses westward the B&id Street off ramp will be closed and

(ix)

as removal approaches Simcoe Street the WB YodeStn ramp will also be closed.

As the deck removal progresses the bents ahthms can be demolished to ground
level progressively and street lighting installedagfollow up.
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Staging for proposed construction work in thea@ina-Jarvis sector at Lake Shore
should be implemented at this point.

At this point in the dismantling work, the madeck and some ramps between Rees

and Jarvis would be gone. Some traffic capacityhenremainder of the Gardiner can

be maintained on ramps, as follows:

- East of Jarvis Street, WB Gardiner traffic exatsSherbourne Street and Yonge
Street. EB Gardiner traffic enters at Jarvis 3tree

- West of Rees Street, WB Gardiner traffic entearS@adina Avenue, EB Gardiner
traffic exits at Spadina Avenue and York/Bay.

The Lake Shore corridor between Rees andidaiould now be fully opened. The
elevated expressway in this confined section is rewoved along with the Jarvis WB
on-ramp, WB Yonge/York on-ramp, EB Rees on-ramp, JaBris off-ramp, EB Bay
on-ramp. The EB York/Bay off-ramp or part of thengg can be maintained as long as
is necessary to alleviate traffic congestion befmeeng dismantled to make way for
the eastbound at-grade arterial.

The connections to the Bremner Boulevard Detour reoe fully accessible and
operational. This will be important for the netdge of removal towards the 2 ends of
the elevated Gardiner. With the Bremner Boulevaetour and the completed Lake
Shore and Queens Quay outside the Gardiner shadswhuilt previously, the
reduction in capacity could be reduced to a minimum

(xiii) With the removal of the EB Yonge/York/Bay fafamp, the remaining elevated

expressway from Spadina Avenue to Rees Street eadidmantled. This can be
staged in half and half demolition where 3-leggedtlronfigurations permit. Please
see ensuing paragraphs for these works.

5.2.3 Connecting Bridges

As for the construction of the structures and coting ramps at the west end (west of
Spadina) for the Remove Option (not required fer Bemoval Option B), the staging of the
construction would be by using a “half and half"thwd. As described above, the west
ramps are long ramps and separate structurestagidg could follow a similar scheme used
when the City demolishes the east end of the Gardifhis has to be carried out carefully in
order to maintain traffic using the remaining pasfsthe existing Gardiner. At this time,
demolition would have been completed for the cémoation of the viaduct, and the method
of routing of EB and WB traffic onto a single rammssing the median should be developed
carefully in subsequent design stages.

During demolition of the two DVP ramps, each of ttaenps can be built independently,
thereby maintaining two way connecting traffic aredamp. This has been described in the
“Replace Option” and will not be reiterated here.
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For the construction of the new Don River strucsua¢ the east end, the alignment of the
Don Overpasses as well as the Lake Shore can gbtlgliadjusted to provide some
temporary detours. Therefore these structuredbeamuilt without much difficulty. It would
be prudent to pre-build some substructure work eNer feasible prior to the realigning of
the Don, which would speed up the subsequent demtk \and reduce the duration of
potential disruption of traffic at this complicatkxtation.

A small retaining wall will likely be required beégn the high level ramp and the at grade
ramp due to the proximity of the structures and stuymificant difference in elevations of
these bridges. Its position is shown on the drgwinclosed in Appendix 1.

5.2.4 Other Construction
This includes the following:

1. The re-construction of the Eastern/Richmond/Orterchange will involve new bridge
construction and modification of existing bridgbsat conventional construction methods
can be adopted to build the work. It is expected bne of these bridges would have to
be closed during construction in turn, with someaanidisruptions to the traffic.

2. The existing deck of the elevated ExpresswaynfB@athurst Street to Dufferin Street
which is to remain, for the Remove Option onlyjrisvery poor condition and heavily
contaminated, as discussed in the “Retain” Optidhis problem should be addressed as
part of this project to provide a new deck for thection of the Gardiner. For this cost
estimate, this would be done as a separate retadibii project out of the City’s capital
budgets.

5.2.5 Properties

Some properties will be required to carry out therky along the south side of the existing
Lake Shore Boulevard. Costs for property acquoisits not included in this estimate.

5.2.6 Other Considerations

Impacts to essential services, City services, coobn access, tourism, sports and
entertainment facilities, noise and dust probleamg] public relations requirements, will be
the same as that for other options.

5.3 Geotechnical Comments

The “Remove” Option will involve new structurestaith east and west ends, excavation and
temporary supports, as described in the above Ephsg.

There are variable extensive fill materials presesiome portions of the site — these fills can
contain significant rubble and previous shorelimactures which will present difficulties for
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caisson or soldier pile installation and/or exceored. In addition, there is potential for
significant water inflow to excavations made throufese fills as well as the sands/silts
(present also at some locations in the eastermopoof the study area) unless groundwater
control measures are implemented.

The presence of a deep buried bedrock valley agalseern study limits near the Don Valley
Parkway will require the use of long driven piles bridges proposed in this area.

The excavated soils in some parts of the alignr(jgarticularly the fills, sands, and organics
east of Strachan Avenue) may require disposatendied landfills.

5.4 Recommendations

MH suggests that the “Remove” Option and the “Reen@ption B” are both feasible
provided the above-stated issues are addressed.

Drawings illustrating the proposed layouts are shawAppendix 1 of this report.
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6. COST ESTIMATES

6.1 General

As part of the scope of this assignment, MorriscgrgHfield conducted an independent
exercise to evaluate the preliminary cost of eacthe 3 Options identified by TWRC as
described above. MH received information on costiretes developed by Marshall
Macklin Monaghan on the replacement option but ¢esied out the estimate based on a
different approach in order to provide a comprehensheck.

The procedure of the estimation used, for eacltoopis as follows:

1. Determine scope of work involved and limits aftimation. Divide the limits into
sections/zones for easy reference. Station 10w¥)assigned at the west portal as a
reference point.

2. Identify and include all elements identified¢lurding those not thoroughly discussed in
the above chapters but perceived as necessatyefovdrk.

3. Determine unit rates for typical elements, foceptable scale of accuracies. For this
exercise, unit rates such as cost per square wigtredge deck, per metre length of twin
tunnels, and the like, will be used. The followglgments are covered:

« Roadwork;

« Structural Work;
« Signals;

¢ Tunnels;

« Demolition; and

« Others (Miscellaneous, including all staging andhgerary for demolition and
temporary supports).

4. Take off quantities for each element locatedhiwithe limits of work.
5. Apply unit rate and extend all items to arrivéadal estimate of actual work identified.

6. Apply percentage for contingencies and unfonresegenses. The percentage adopted
for these purposes is 30%.

7. Apply percentage to cover engineering, othet softs such as utility diversions and
permits, and taxes. The percentage adopted fee thigrposes is 32%.

8. Round up the estimate to the nearest $millions.

Gardiner Expressway/Lake Shore Boulevard
Constructability, Feasibility and Cost Study
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6.2 Cost Estimates

The following are cost estimates derived by MH uithg all mark-up percentages, for the
items of work identified and located within the tismprescribed. The breakdown of the
estimates can be found in Appendix 7.

la. Replace Option (Cut and Cover Tunnel) $1,396avi

1b. Replace Option (Bored Tunnels under Fort YarRkm) $1,476 Million

2. Retain Option $415 Million
3a. Remove Option (Partial Remove) $437 Million
3b. Remove Option B (Full Remove) $457 Million

As discussed above, the following costs have neh lecluded:
1. Properties

2. Hard and Soft Landscaping

3. Portal and Bridge Enhancement

4. Architectural Enhancement of the Retain Option

5. Life Cycle, Maintenance, and Operating Costs

Gardiner Expressway/Lake Shore Boulevard
Constructability, Feasibility and Cost Study
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/. CONCLUSIONS

This report and its appendices summarize findirfggl@rison Hershfield conducted on the
three options to address the future of the Gardiixpressway/Lake Shore Boulevard located
at the lake front of the City of Toronto. The stral feasibility of all structures identified
has been analyzed. The methods of constructioeaoh of the three options have been
reviewed including proposed methods to overcommitigate problems identified.

This report does not discuss merits of an individysion, nor criteria for selection of the
most suitable option to be further developed.

It is concluded that, subject to additional worknigeundertaken as recommended, all three
options are feasible each with various impacts lom traffic flow along this corridor.
Although reductions in traffic service appear itable during the construction, it can be kept
to a minimum by the proposed actions. Recognizivagg this is a feasibility study, more
study is required during subsequent design stages/iew the problems more specifically to
properly dimension and evaluate the works. Addalty many structural modification
works should be subject to accurate dimensioningtaijes, foundation conditions, extent of
shoring and temporary protections, and the like.

Morrisorf Hershfield Limited

L4

Edwatd Li, P.Eng.
Principal, Project Manager

Gardiner Expressway/Lake Shore Boulevard
Constructability, Feasibility and Cost Study
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8. APPENDICES

Plans indicating each of the 3 Optiamduding proposed work by MH
Sketches Relating to Constructabikiyues for the Replace Options
Sketches Relating to Constructabikiyues for the Retain Option
Sketches Relating to Constructabikisues for the Remove Options
Typical Sections and Information praddy TWRC

Minutes of Review Meetings

Cost Estimates and Breakdowns

Subsurface Data Compilation, Lakefr@otridor, Golder Associates,
December, 2000
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APPENDIX 1

Plans Indicating Each of the 3 Options
Including Proposed Work By MH
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APPENDIX 2

Sketches Relating to Constructability Issues
For the Replace Options
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APPENDIX 3

Sketches Related to Constructability Issues
For the Retain Option



AdNLS AVMSS3ddX3 dIANIQAVO

IAHSYTH
SIYYO0N NOILdO NIVL3Y
dNVY NO 83 d33) - .
© Q - FWOOS LONAVIA QING3Y -
FWOSL LONAVIA QIINE3Y - SdAVY 440 Ava FWOSY dAVY 440 8M MIN alING o FWOSL LONAVIA QINE3Y -
FWO0S dAVY ANV JMOA 83 3JAONIY dNV¥ NO 8M LONYISNOOIN ® 3IAONIY ° FWosE dAVY zm_. n%« ﬁu&é n._.H__M .
440 83 LONYLSNOJIY ® IAONIY ¥
FWOEZ dNVY Ave numﬁzum z# ONISSO¥D 83 VNIQVdS 1ONYISNOO3Y % JAON °
NO 8M LONYLSNOIIY ® IAONIY ° 1# ONISSOND

a
a
o o c# ONISSONO
0 \!
FWOSIE 10NaviA qling3y -
! a FWOzZi 10NaviA qungly -
) 9 9NISSOND FWOGE JNVH NO 83 MIN dlnd - dNVd NO %
© FWOLZ dNVY SIANVF 83 JAONIN
340 @M LONYLISNOOIN ® 3AONJ -
D o / ¥# ONISSOND

FWO0oZ 1ONAVIA qling3y -

s# ONISSOND

__— =
B PO

e A =. E | | e uﬁm@ﬂ
ﬂhmuoz_mmozo wu _.s___ ?A,\cL _ :
@@ &ﬂmﬂaﬁ/ it |
s e | T = P = Y T o




NORTH SOUTH NORTH SOUTH

C.L. EXPRESSWAY REMOVE AND REBUILD
DECK AT MEDIA
| 3500 | 3500 | 3500 | | 3500 | 3500 | 3500 | 3500 3500 ﬁ | 3500 3500
NN oo
f ) i : : I
_ ]
T T T T T T1T T T T T 1T I 1 11 %m%%mm I I 11
REBUILD EB LANE
3500 | 3500 | 3500 , 3500 | |
EKEEEEEEN |
EXISTING m A =
T T T T T T T T T T T 1
C.L. EXPRESSWAY REBUILD WB LANE m|_|>mwm N
3500 3500 = 3500 3500 3500 3500 | A 1 3500 | 3500 | 3500 & 3500

I I 11 1 1T I I I I I1I

METHOD OF DECK REPLACEMENT oo M FIG. 8

HERSHFIELD

I T T T T T[T T T T T T STAGE 3
3500 3500 3500 | 3500 3500 3500
| ol el lefels
: BUILT NEW PIER AND S . =
W REMOVE EXISTING PIER R %M_ZM_.% R
§ WHILE SUPPORTING NEW DECK
] DECK REPLACEMENT
w w GARDINER EXPRESSWAY STUDY FOR TWRC - "RETAIN” OPTION A e

st update: April 5, 2004

Plot scale: 1




APPENDIX 4

Sketches Relating to Constructability Issues
For the Remove Options
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APPENDIX 5

Typical Sections and Information
Provided by TWRC
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APPENDIX 6

Minutes of Review Meetings



MORRISON HERSHFIELD m

Toronto Waterfront Revitalization Program - Gardiner Expressway and Lake
Shore Blvd. Constructability and Cost Estimates — Fst Review Meeting

Project: Toronto Waterfront Revitalization ProgranGardiner Expressway and Le
Shore Blvd. Constructability and Cost Estimates
Project No.: 1041006.00
Place: TWRC Office, 207 Queens Quay West, Suite 822
Date: Friday, February 27, 2004
Time: 1:30 p.m. to 5:00 p.m.
Present: Rod McPhail City of Toronto (City)
John Niedra City of Toronto (City)
Rob Wanless Marshall Macklin Monaghan (MMM)
David Jull Marshall Macklin Monaghan (MMM)
Roger Du Toit Du Toit Allsopp Hillier (DTAH)
Kevin Pask Morrison Hershfield Limited (MH)
Chak Lo Morrison Hershfield Limited (MH)
Terry Choo-Kang Morrison Hershfield Limited (MH)
Edward Li Morrison Hershfield Limited (MH)
ITEM MINUTES ACTION BY
1.0 General
1.1 Edward Li stated the purpose of the meetingtvas

present results of structural review of the 3 deléc

options completed to-date based on information

received so far. Work began after a workshop

conducted in MH on February 2, 2004 and one Work

Meeting was held in the offices of MMM on February

11, 2004 where more information were provided. Info

1.2 3 options were studied, namely the “ReplacB&tain”
and “Remove” Options, with specific attention ptod
the constructability and feasibility of the propdse
work. An estimate will be provided for each of the
options in due course. Info

1.3 Edward distributed a number of tables in adgasfahe
meeting summarizing MH’s preliminary findings and
recommendations, which would be the theme of this
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presentation and topics for subsequent discussions.
Handouts including printed copies of these tabtes a
well as proposed cross-sections of the GardinakéL
Shore road system prepared by MH were distributed i
the meeting.

The presentation will be conducted using a
“Powerpoint” format.

(the distributed tables are enclosed to these tesnand
will not be re-iterated).

Discussions
Option 1: Replace

MMM advised that there are no grade-separated
crossings at Spadina, York, and Simcoe. The WB

Gardiner Expressway lanes are supposed to dive down

into the Tunnel before York (location of east pbrta
moved). The Architect’'s impressions showing the
signature cable-stayed bridges are for pedestrign o

MMM stated that there is a common concermuathe
left turn direction vehicles from EB arterial ortee
side streets such as Jarvis, Sherbourne. Hengsity
an arterial at a lower level it will enable vehgle get
onto the downtown under the express with bridges.
Previous studies have shown the EB flow is much
heavier than WB ones. This is the intention of
providing grade-separated intersections at these
locations.

MMM noted the Lakeshore connections to the ne
express lanes, with a bridge going over the Don and
under the DVP ramps, is to provide a smooth access
from Lakeshore WB onto the express WB. In the EB
direction, this may not be needed, and there may no
have sufficient space to provide a curve bridgeatoy
the EB expressway traffic onto the Lakeshore EB eas
of the Don. This bridge has therefore been eliteitha

The width of the west tunnel was discussetktail.

MH opined that high curb walkway is necessary to
allow maintenance personnel to walk along the tunne
and for pedestrian whose cars are stranded. Mergov
the tunnel fans will be right above these narrow

ACTION BY

Info

Info

MH

Info

Info



—-3-
ITEM MINUTES ACTION BY

walkways, and will not be suitable for roadwaysev
used as shoulders. However, depending on thergpaci
of these fans, some recessed areas may be created f
emergency parking of maintenance vehicles, etc. MH
may have to find out what is the potential distance
between consecutive ceiling exhaust fans. To lipcal
increase the headroom above the fans throughout the
entire tunnel may not be a good solution due ta flo
and cost considerations. There was a general
acceptance of the utilidor proposed by MH and the
provision of exhaust/ventilation shafts, as welthaes
emergency escape structures, but more detailskaty |
to be involved in the future designs. Estimatestese
structures, however, will be included in MH’s
estimates. Info

215 For the WB tunnel beginning east of York, ititention
is to build a parallel service road along the tuitinat
would pick up the potential WB vehicles from York,
run along Simcoe, and join the WB tunnel via a
“merging lane” type arrangement west of Simcoe.aAs
result part of the tunnel here has to be widened to
accommodate an extra lane and an additional pamthl
down ramp will be required. MH

2.1.6 The condition at Fort York cemetery was dssewl.
There is concern that any excavation using cut and
cover may run into archaeological findings thatldou
have major impact to the feasibility of the projetd
that a bored tunnel is more appropriate alongates.

In this case the entire tunnel may be construcsgtua

hybrid method, mixing both boring as well as cutl an

cover. MH noted a bore tunnel will be located much

deeper in the shale bedrock and that longer ranips w

be needed to bring the traffic back to the surfase,

well as potential water problem. MH is therefore

reviewing both situations for evaluating the

constructability of the West Tunnel. All

The City has to decide the details of circumventhng

existing cemetery. From the property drawing, @ity

owns the land at the north side of Fort York betwee

Strachan and Bathurst. However between Bathudst an

Spadina the lower portion of land adjacent to the

Gardiner is privately owned. City, MMM
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2.1.7 It was recognized that traffic Staging ishadoly the
most important issue. MH'’s ideas of using the lpudt
high level express section of the future Lakeshane,
the creation of the temporary Bremner bypass isaal g
solution, but properties issue has to be reviewed
carefully, particularly around the ACC area. Tise of
half and half type demolition of the Gardiner isaal
discussed. Roger said that his idea is alwaysitd b
the high level express and takes all remainingditraf
from Lakeshore and Gardiner after the Front Street
Extension has been completed. MH’s opinion was tha
a total of 14 lanes now use the existing corridag the
4 lanes plus the Bremner bypass cannot replad€ all
lanes at the same time. MMM said that traffic ot
section of the Gardiner is low compared to the
downtown section. All

2.1.8 Between Jarvis and Cherry, there appearave h
enough room to pre-build the full width of the féa
arterial on the rail embankment. It should not be
divided, and should have neither shoulders noidyarr
wall at least during the construction period. BHane
at-grade arterial south of the existing GardineMRO
can be pre-built completely by acquiring frontage
property on Lakeshore from Bonnycastle to Cherry St
The idea is that both arterials can be pre-built
completely away from the elevated structure whigh c
then be demolished completely in a single operatibn
space is still a problem, the lanes can be squemzibe
arterials can be partially built then widened tonodte
once the Gardiner is down. TWRC sees this as more
cost-effective. MH

2.1.9 Spadina, Rees, Simcoe were intended as @é-gra
intersections to accommodate left turns from EB
arterial. Lakeshore east of Strachan is suppasbkd t
reduced from 6 to 4 lanes. MH

2.1.10 For the construction of the west tunnelg¢hgmo major
concerns for the staging but it is indicated that
something similar to the East Demolition will bered
out because the situation is similar. The tunheise to
be completed first and the connecting ramps and
corresponding demolition will have to be done one
direction at a time to allow the traffic of Gardirie
have part of the Gardiner to exit the City. Info
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The Queens Quay bypass is not part of Miikwbut
somehow the Queens Quay may be able to ease the
traffic slightly.

There are questions about the maintainiegobithe 2
DVP ramps operational during construction. MH said
it is possible, as it has been done before in 9831
Ramp re-decking contract, but very narrow laneshav
to be tolerated (10’ or less). Some of the past
experience could help if the work is going to be
designed. Approvals from emergency services sach a
Fire, EMS and Police will be required particulaidy

long periods and over winter when snow accumulation
will become a problem.

Property issues were discussed. TWRC bkatdnost
of the lands affected are city lands, including go#
course land adjacent to a residential development,
belongs to the City. Some minor property issuesldvo
be resolved in the future.

Kevin asked about the traffic volumes aleagh
section of the Expressway. MMM confirmed that thes
could be provided.

(the information was subsequently provided to MH)

There are also some discussions on thelbwgdéh of
the new roadways as depicted in MH'’s sketches, but
MH opined that minor changing of the cross-sectiona
properties may not affect the constructability and
feasibility review recommendations. In any case,
MMM will provide typical cross section to MH for
finalizing the study.

The implication of taking out all the rangwsthe north
side of the Expressway were re-stressed by MHen th
meeting, this will be stated in the report.

The remaining deck west of Strachan wouilchstve
to be replaced, but whether it should be includeithé
overall cost of this project, or just as the Citgtst of

maintenance, would have to be resolved by the TWRC.

MMM advised the MH should include as pareweéry
option the new Interchange at Eastern / Richmomid an

ACTION BY

MH

All to review

City/MMM

MMM

MMM

MH

Info



ITEM

2.2

221

222

2.2.3

224

2.2.5

—-6—
MINUTES ACTION BY

DVP, although it is only shown in the “Retain” apti
plans. MH

Option 2: Retain

Roger confirmed that previously this opticssveall
“Transform”. Info

MH stated any retain option without replacetrod the

entire deck is considered dangerous and not

recommended, irrespective of whether the work is

costed as part of the waterfront project or as qiaat

regular maintenance by the City, and defined tlok de

for replacement as any thing supported on the top

flange of the girders, but excludes girders, begimand

supporting bents. All to comment

It was however recognized that allocatiothefcost of

the deck replacement has to be resolved as isendal

that the cost of the 3 options be compared on aaleq

basis and not including something that the cityustho

be doing anyway. MH

MH recommended that a few sections of theli@Gar
structure are to be completely reconstructed to
accommodate new accesses from downtown. TWRC
guestioned how the reconstruction deck and
substructure be done. MH said the any reconstmucti

of the sections should be carried out as partetidtk
replacement contract and staged simultaneoushghwhi
has been done many times in the past using a 8 stag
method. Substructure for the replaced decks,iatig

the new alignment of the new downtown access roads,
should be built in advance before any deck worlukho
begin in order to minimize the disruption. TheyCit

may choose to install some sort of signature featt
each connection by assignment characteristic sluape,
inscription at the new piers. Info

MH clarified that only the structural engiriag part of

the work would be evaluated in accordance with the

terms of the assignment, but TWRC would have to

consider all other soft costs such as landscaping,

development and property costs. MMM/City
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MH also confirmed that not only the decloidé
replaced, the girders and the piers must be repaire
properly, because once the land use below thewask
changed, and people starting to built enclosures,
structures, planting, etc., as expected for a Bautk
type situation, the deck would not be easily inspec
and no distress would be noticed until its too, lage
when something falls down. Safety to the new land
users must not be overlooked.

There was no comments to MH'’s suggestioenwre
and reconstruct some ramps that obstruct pedestrian
flow, and the reconstruction of part of the Expvesg

at the cross-overs.

Option 3: Remove

The main cost of this option appears to be2tfong

ramp accesses at the west end, each 800m in length.

TWRC questioned whether some of the existing
structure, especially the Spadina / Lakeshore tsireic
can be reused. MH answered that the existingtsimic
would have a different age than others, and will pu
significant restriction on the alignment and stanat
type to match it. It may also involve more frequen
maintenance effort when compared to other partiseof
new expressway. Aesthetically it would be very
difficult to avoid a mismatch and will mar the
appearance of the newly built road system.

Staging of the 2 new ramps would be prettghthe
same as the tunnel connections, i.e. one at a time.

The Don River is assumed at the same locason
present.

MH stated that the City would still have #zne
problem of determining what to do with the parttod
Gardiner west of Bathurst that is to stay, regaydiack
replacement, girders, and piers, etc.

It was agreed that because of the missirglbigel
road, and unless we deliberately built a 6km north
bypass the work is very difficult to stage to maintthe
capacity of the combined Gardiner / Lake Shorerdyri
the demolition and reconstruction work. It was

ACTION BY

Info

Info

Alleciew

Info

Info

Info
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recognized that the it may be more appropriateviert

traffic towards the south, via a system of new oekw

which may include the Queens Quay, the south

widening of the Lakeshore (pre-built), and by daihg

demolition half by half, keeping some capacity

throughout the construction period. Info

MMM confirmed that the Cherry Street Bypasaat

part of this exercise and is being reviewed agarsde

exercise. MH will treat this intersection as aigedde

one for the study. MH

MMM will send MH revised drawings showing the
most up-to-date layout of this option, and maydre f
other options as well. MMM

MH indicated that in this option some propert

acquisition appear to be required south of thetiexjs

Lakeshore in order to widen towards that side;asw

generally agreed by the meeting Info

Other Issues

MMM noted that the 3 river crossing structusethe

Don River should assume a re-channeled river and a

wider flood plain. In each Option, for cost comipan,

MH is to assume the 3 structures at 120m (totajtlen

of bridge) as well as at 240m (total length of bayl Info

Roger emphasized the costing of the 3 Optianst ime
such that they can be compared on an equal basis.
Therefore the costing of items in each option baset
related. MH

Kevin indicated that MHL would produce pure
engineering costs. TWRC will direct MH how they
want these costs to be priced, packaged and pegsent All

Next Meeting

Edward Li said that the original schedule stidod
maintained, next meeting on March 22, 2004. All

These minutes were prepared by Edward Li; pleasfyiedward of any mistakes and

omissions.
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Distribution: All present
Marc Hewitt, TWRC
Jamie McEwan, TWRC

Encl. Summary Tables



MORRISON HERSHFIELD m

Toronto Waterfront Revitalization Program - Gardiner Expressway and Lake
Shore Blvd. Constructability and Cost Estimates — &ond Review Meeting

Project: Toronto Waterfront Revitalization Program - GardiBgpressway and Lake
Shore Blvd. Constructability and Cost Estimates
Project No.:  1041006.00

Place: TWRC Office, 207 Queens Quay West, Suite 822
Date: Monday, March 29, 2004
Time: 12:00 p.m. to 4:30 p.m.
Present: Marc Hewitt Toronto Waterfront Revitalization Corption (TWRC)
Rod McPhail City of Toronto (City)
Michael Kirkland  Principal, the Kirkland Partnerghic.
Rob Wanless Marshall Macklin Monaghan (MMM)
David Jull Marshall Macklin Monaghan (MMM)
Kevin Pask Morrison Hershfield Limited (MH)
Chak Lo Morrison Hershfield Limited (MH)
Edward Li Morrison Hershfield Limited (MH)
ITEM MINUTES ACTION BY
1.0 General
1.1 Edward Li stated this is the second review mgetith

the Steering Committee to present MH'’s cost estmat

prepared for each of the 3 Gardiner options idietif

by TWRC. On February 27, MH presented its initial

findings relating to constructability and structussues

of the options. A number of meetings were

subsequently held between MH and MMM to clarify

various intentions of the options and to definatsnof

the study. Info

1.2 Edward recapped the scope of each of the 8ropti
with plans, and stated that one variation of the
“Remove” option, called the “Extreme Remove”
option, was added to the list to be evaluated by MH Info

1.3 Edward distributed summary of cost estimatgsttter
with breakdowns to the attendants, and statedhieat
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work was carried out independent of the work
previously done by MMM, using different approach
and zoning method. However, after the basic estisna
were reached the same percentages used by MMM
representing contingencies and soft costs wereaemppl
to reach the final estimates, they were:

30% for Contingencies, and 32% for Soft Costs,
including engineering, financing and taxes. Info

The following initial cost estimates were piaedl by
MH, including all mark-ups:

Replace Option, Open Cut $1,276M

Replace Option, Tunnel $1,356M
Remove Option, $438M
Extreme Remove Option $458M
Retain Option $439M Info

The following qualifications were also provided

Staging and traffic management costs were not
included. This may have impact on some of the
options, the “Replace” option being the most
affected. As discussed later in the meeting, MH
would add cost to address the staging issues.

Landscaping and public arts were not considered
in the calculations.

Properties were not allowed for in the estimates. nfo |

Discussions

General

Marc commented on the use of the mark upepéages
and questioned whether the 30% and 32% used were
appropriate. Rob stated that the 32% were madd up
suitable percentages to account for soft costsfand
those percentages were changed, such as whene® tax
were required, and then the percentage can betadjus
As for the 30% for contingencies, although it appda
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be conservative, it is considered suitable foudysat
the feasibility stage due to the large amount of
unknowns. It was agreed that all parties shoultere
these mark-up percentages and comment if needed.

Marc also questioned whether a construciina has
been assessed for each option. Edward stated that
construction scheduling and timing were not wittha
scope of MH’s work. Rob indicated that general
opinions put the construction time at around 8 year
although some other studies have assessed a
construction period as short as 3 years.

“Replace” Options

Marc pointed out some incorrect informationtsas

the details of the Queens Quay and the new LakeeSho
Eastbound structure over the realigned Don. Edward
indicated that these can be updated, but wouldkeili
affect the results of the cost estimates.

Rod questioned whether railway lands will bgureed
to build the high level express section of the heke
Shore. MH and MMM stated that the existing tracks
will not be affected but the railway ROW may be
touched; this will need to be addressed in futtwdies.

There were discussions about moving the express
section of the new Lake Shore closer to the lowllev
urban section, but it was considered not recommgada
as this may impede the left turning traffic frone thake
Shore to the downtown connecting roads. The ptesen
layout should remain.

The meeting continued to address some conahilitt
issues relating to the “Replace” option, whichlesacly
the most complicated option considering the chgksn
to maintain traffic while building the new system.

One major point of deliberation was at the veest

when the Front Street Extension (FSE) is to conttect
the Gardiner Expressway with ramps crossing over an
under the rail corridor. The most up-to-date dimec
was to remove the entire elevated Gardiner andesdinn
the FSE to Gardiner at a lower level with the elesla
Gardiner totally removed including the west abuttmen

ACTION BY

Info

MH

Info

Info

Info
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and the approach embankments. The meeting

eventually agreed that it appeared more appropioate

keep the Gardiner up for the section west of Saaco

the FSE would connect Gardiner at the existinghéiig

level. This would significantly simplify the

construction of the new Lake Shore tunnel connactio

in the future when the Replace option will be

implemented. MH indicated that the difference astc

for either situations will not be significant. All

3.6 MH agreed that the section of the new roadesyst
between Spadina and York will be the most diffi¢alt
construct and it appeared that a slurry wall and a
temporary decking system will be required to mamta
sufficient east-west traffic capacity while thevaltged
Gardiner is being removed. A separate meetingbeill
set up between MH and MMM to examine the staging
more carefully before adding the cost to the oVeral

estimate of this option. MH/MMM
4.0 “Remove” Options
4.1 MH indicated that the original Remove optiam (t

Spadina) and the “Extreme” Remove option in fastco

almost the same, because although the originalvemo

option has less work, it requires long ramp stmeguo

connect the new Lake Shore back to the remainingy pa

of the elevated Gardiner at Bathurst. Info

4.2 Marc questioned why is Dowling Bridge included
part of this option. Rod indicated that Dowlingdgye
is in poor condition and is destined to be replaced
anyway, but in this case it should be rebuilt atigable
position in proper relation to other new facilitiessed
on the agreed scheme. The cost can be takenoout fr
the overall estimate. MH

4.3 Rob stated that MMM has conducted some traffic
modeling which indicated that the Remove optioryonl
has about 50% of the capacity of the Gardiner gaor

the removal. Info
5.0 “Retain” Option
5.1 The meeting recognized that the Retain Optaesdot

come free as the name sounds. The removal and
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replacement of ramps and the proper constructidheof

downtown connection crossovers, and the new Lake

Shore outside the shadows of Gardiner, are all

expensive undertakings, resulting in this optiomtpe

almost the same cost as the Remove option. Info

5.2 Edward stated that the estimate provided, stsucted
from last meeting, did not include the full deck
replacement, which is crucial for the proper fuocing

of the Retain Option. Info
5.2 The concept of removing some ramps will puspuee
on the local roads, and may result in some
improvements required of these local roads. Info
5.3 Lake Shore west of Strachan is not to be ireduaks
part of this assignment, and will not be costedhaed
on MH’s drawings. Info
6.0 Next Meeting
6.1 To be announced. All

(post-meeting note: the 3" review meeting has tentatively been rescheduled on April 13,
2004 to be held at the offices of TWRC, more details will be provided once availability
of members are obtained.)

These minutes were prepared by Edward Li; pleasgy/iedward of any mistakes and
omissions.

Distribution: All present
John Niedra, City of Toronto
Jamie McEwan, City of Toronto
Roger Du Toit
Terry Choo-Kang, MH

Encl. Cost Tables (faxed separately to address#an attendance of the
meeting)
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Subsurface Data Compilation, Lakefront Corridor
Golder Associates — December, 2000



December 21, 2000 001-1164

McCormick Rankin Corporation
2655 North Sheridan Way

M_i§siSSau‘géi,;- Ontario
L5K 2P8

. ATTENTION: M. Martin Scott, P.Eng.

RE: SUBSURFACE DATA COMPILATION
LAKEFRONT CORRIDOR

Dear Sirs:

This report presents the results of compilation of the available subsurface information from
- previous geotechnical investigations carried out within the study area. The purpose of this study
is to determine the subsurface soil, bedrock and groundwater conditions at the site. Based on our

interpretation of the compiled data, recommendations are provided on the geotechnical aspects of
design of the proposed works.

STUDY AREA AND PROJECT DESCRIPTION

The study area is located within the lakefront corridor in downtown Metropolitan Toronto,
Ontario (see Figure ). The study are extends westerly to Jameson Avenue, easterly to Don
Valley Parkway including the Don Valley Parkway up to 0.5 km north of Queen Street, and from

north is limited to Front Street and from south is bounded by the Lake Ontario. It is understood

that the proposed work is comprised of the following items:

Depressing a portion of the Gardiner Expressway between Yonge Street and Bathurst
Street.



McCormick Rankin Corporation ' -2- o December 21, 2000
Mr. Martin Scott, P.Eng. . 001-1164

Depressing a portion of the Gardiner Expressway between Yonge Street and Bathurst
Street.

Widening and/or remediation of the Don Valley Parkway, Lakeshore Boulevard and
Front Street within the study area.

BACKGROUND INFORMATION

Total of 55 geotechnical and environmental investigation reports dating back to 1920 carried out

in the study area were critically reviewed and studled in search of the key relevant information
| such as subsoil condltlons groundwater elevatnon bedrock surface elevatlon and- major
environmental concerns. Sources, use_d in _t_hls study are Golder Associates Library; GE__OCRES
of Ministry of Transportation, Ontario, and Metro Hall Technical Services Division of the. City of
Toronto.- Bedrock topography map (1961) belonging to Ontario Departrnent of Mmos was also

used to determine the bedrock surfacc elevatlon The following table:is a list of the repo:ts used
in this study:

Table 1: List of Reports used in Data Compilation

“Toronto  Transportation = Terminal,  Geotechnical
1 Investigation, Proposed Flyunder Rail  Corridor

; < November 1997 Goldat
Redevelopment, Bathurst Street Junction, Toronto, Associates
Ontario”; Reference No. 771055 ; -
“Compilation of Geotechnical Data, Rail Corridor

2 | Redevelopment, Bathurst Street Junction, Toronto, | December 1997 AS 01(!6:
Ontario”: Reference No.: 771265 soclates

“Subsurface Investigation, Proposed Sewer Dlversmns

3 | Bathurst Street and Spadina Avenue, Toronto, Ontario”; | November 1998 A.? 01(!@:
Reference No.: 781051 _ , sociates

“Subsurface Investigation, Existing Concrete Floor, Atlas

4 | Alloy Building, 215 Lakeshore Boulevard East, Toroﬁto, August 1978 AGOI(!CI
Ontario™; Reference No.: 781172 SH0Ciey
“Geotechnical Investigation, Slope Instability, T.T.R. Golder

Z Flyunder, Toronto, Ontario”; Reference No.: 821-1287 Hovember 1982 Associates
“Geotechnical Investigation, Proposed Hydraulic Tunnel, Gold

6 | TTR Corridor Near John Street, Toronto, Ontario”; | December 1987 older

Reference No.: 871-1416 associates

“Geotechnical Investigation, Canada Mailing Co. Limited, Golder

7 | Parliament Street P_lant, Toronto, Ontario™; June 1987 AdiaTies
Reference No.: 871-1224

“Preliminary Investigation for the Proposed Redevelopment

8 | of the Gooderham and Worts Limited Property, Toronto, August 1988 AG‘)@P’:
Ontario”; Reference No.: 881-1374 i

9 | “Geotechnical Investigation, Canada Mailing Co. Limited,

August 1988 Golder
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No. Title Date Source
Parliament Street Plant, Toronto, Ontario” * Associates
Reference No.: 881-1386
“Geotechnical Investigation, Changeable Message Signs, Goldr
10 | F.G. Gardiner / Lakeshore Boulevard, Toronto, Ontario™; February 1990 Assosists
Reference No.: 891-1335 R
“Geotechnical Investigation, Union Station-Go Transit Golde
11 | Access Improvement, Toronto, Ontario™; - January 1990 Associa:es
Reference No. 891-1416
“Geotechnical Investigation, Proposed Entrance to Queen’s ) Gold
12 | Quay Station, Harbourfront Light Rail Transit Line, | March 1990 Associ::e
Toronto, Ontario”; Reference No. 901-1317 :
1 “Geotechnical Investigation, Proposed Elevated: Ramps and 5 Goldé
13 | Gardiner Widening, Front Street FExtension/Gardiner { _October.1991 Asessi :
Expressway, Toronto, Ontario”; Reference No. 901-1 437 ) £ octates
““Hydrogeologic Investigation of the Gooderham and Worts | - . =~ : Golder
14 | Limited, Mill Street Property, Toronto, Ontario™; Reference |  March 1991 Associat
| No.: 901-1908 o SOy
| “Geotechnical Investxgatlon CTMS Gardmer Lakeshore, {* "= 0 Golde
15| Yonge: to -Lesli¢ Plus DVP Like, Toronto, Ontario”; |- ,June1991 Assgc.ztre
Reference No.: 911-1302 Ny i
“Geotechnical Investigation for the Proposed Service | .- % " Golde
16 | Tunnel, Metro Toronto Convention Centre Expansion, April 1994 i, tr
Toronto, Ontario™; Reference No.: 941-1709 . clpes
“Preliminary ~ Geotechnical  Investigation,  Proposed ‘ i Gold
17 | Renovations to Exhibition Go Station, Toronto, Ontario”; August 1995 - o e:
Reference No.: 951-1329. , o B
18 | “Geotechnical Investigation”; Reference No.: 001-8353 October 2000 Gol(%er '
Associates
“Don Valley Parkway, Toronto, Ontario™;
19 Reference No, 26 5% February 1957 Metro Hall
“Don Valley Parkway, Eastern Avenue and Duke-Duchess | .
@ Connection, Toronto, Ontario”; Reference No. 29 August 1962 Metro Hail
“Queen Street East Bridge, Toronto, Ontario™;
21 Refirence, N4 May 1962 Metro Hall
“Don Valley Parkway, 200 feet north of Eastern Avenue”; Metro Hall & -
22 | Reference Nos. 54 (City of Toronto) and 6154 (Golder | January 1962 Golder
Associates) ' Associates
“Lakeshore Expressway, Bathurst ‘and Fleet Streets,
23 Toronto, Ontario”; Reference No.: 77 e Ll ot
“Gardiner Expressway, Keating Channel Area, Pile Driving
= and Loading Test, Toronto, Ontario”; Reference No. 78 Maech 1259 Metro Hall
“Additional Borings, York Interchange — Frederick G.
% Gardiner Expressway, Toronto, Ontario”; Reference No.: 79 October 1960 este Al
“Rock Boring, Bent Nos. 106 to 119 Inclusive, Frederick G.
26 Gardiner Expressway, Toronto, Ontario”; Reference No.: 80 Qenterion Metro Hall
“Soil Investigation For Gardiner Expressway, Don Channel
to Parliament Street, Section C, Lakeshore Boulevard East
2 and Cherry Street South, Toronto, Ontario™; February 1961 Meiro Hall
Reference No. 187 a-z
“Soil Investigation For Gardiner Expressway, Don Channel
= to Parliament Street, Section B, Lakeshore Boulevard East January 1961 M Hall
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and Cherry Street South, Toronto, Ontario”;

Reference No. 188 a-z
“Soil Investigation For Gardiner Expressway, Don Channel
29 | to Parliament Street, Section A, Don River to Cherry Street {  January 1961 Metro Hall
South, Toronto, Ontario”; Reference No. 189 a-z '
“Geotechnical Investigation, Proposed Meiro Toronto Gdl or
30 | Convention Centre, Toronto, Ontario”; Shaheen & Peaker January 1994 Assootafas
Limited; Reference No.: SP446
31 “Environmental Site Investigation, Block 10 Railway April 1992 ~ Golder
Lands, Toronto, Ontario”; Monenco Inc. - Associates
; “Filtered Water Tunnel, Water Works Extension, Toronto , 1. . Golder
52 Ontario”; City of Toronto i it - Assocmtesr
“Foundation Investigation - Report ' for the’ . Propo'sed . i
33 Relocation of the West Entrance to Ontario. Place District May 1972 i GEOCRES
' No. 6, Metropolitan Toronto, Ontario”; MTO -
Reference No. 30M11-101 - R
“Preliminary Foundation Investigation Report for Proposcd ‘ a ‘ .
i Intermediate Capacity Public Transit ‘System, Canadian ' GEOCRES
34 National Exhlbl:tl()l'[ Grounds, Metro;i)htan Tomnto Repsber e MTO .-
Ontario”; Reference No.: 30M11-102 ' .
“Harbourfront Light Rail Transit, Metro ohtan Toronto / 1" Golder . .-}
A8 Ontario”; TTC il v Sepeeaiverly Associates
36 | “Soil Characterization and Contaminant Studies”; Gcocon © . June 1988 G"l‘!e’
] ¢ Associates
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SUBSURFACE CONDITIONS
Based on the subsurface information, five key areas were identified with respect to the following
items:

1. Deep bedrock valley

2. Shallow bedrock surface elevation

3. DepHill materials

4. Shallow fill matori_al_s

3 (',}il_acria_l till over bedrock

The deep | bedrock valley exist's some 300 m west of Don Va]ley Parkway which a sodden drop of
-~ up to’ 25 m was noted in the bedrock surface elevation along the Gardmer Expressway Area.
Havmg a breadth of about 200 ni, the deep bedrock valley was found to be crossmg -the Gardiner

Expressway and continuing southward Bedrock surface was generally encountered at shallower -

* depths (less than 10 m) i in rest of the study area.

The deep fill material refers to areas in which assorted fill materials were encountered overlying
the bedrock. The section between York Street and ‘Spadir'la Avenue within the study area could
be cited as deep fill material zone. Cinders, brick, wood fragments, nails, rubble, wharves,
significant amount of organics and more unclassified materials were commonly noted within the

fill materials. Thickness of the fill material was measured less than 4.1 m in all other

investigations within the study area.

Glacial till overlying the bedrock commonly forms the stratigraphy on west of Strachan Avenue
within the study area. The glacial till typically is a heterogeneous mixture of sand, silt and clay
with variable quantities of gravel. Thickness of the glacial till varies from 3 m to 7.3 m. traces

of organic materials were noted within the upper crust this deposit.

A more detailed stratigraphy including the groundwater conditions of the study area is given in
the following table.
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Location

General Soil Stratigraphy

TABLE?2

SUMMARY OF SUBSURFACE CONDITIONS
LAKEFRONT CORRIDOR

"N Parkway .

(0.5 km ‘north of

Queen -Street to

—-§'Gardiner  ©~
| Expressway)

-§ Don Valley

e 0 0 0 @

isted from Ground Surface Dow

Fill material

Silty sand to sandy silt / silt
Glacial till

Sand-and clayey silt

Shale bedrock

Detailed Soil / Bedrock Stratigraphy
isted from Ground Sutface Dawu
Fill material:
Loose to dense sand and gravel (stiff clayey silt at some locations), containing brick, wood and organic
materials and peat; up to 4.1 m thick

Silty sand to sandy silt:

Loose to dense; between 1.6 m to 6 m (5.2 ft. to 20 ft) in thickness; gery to grey-brown; containing organic

materials at some locations; top elevation varies from 75.1 m to 82 m; encountered in most of boreholes
overlying bedrock or glacial till

Glacial till (silty clay till)

" Stiff to hard; ranging from 2.5 m to 7 m (8.2 . to 23 ft.) in thickness; brown and grey; mamiy encountered
near Queen Street and Eastern Avenuc off-ramp; its thickness dectees&c southward
Sand and clayey silt:
- clayey sili: soft; grey; up to 0.9 m (3 fi.) thick
sand: very loose; grey; up t6 2 m (6.5 fi.) thick

Encountered in some boreholes around Eastern Avenue overlying bedrock
bedrock:

Shale bedrock (Dundas Formation); bedrock surfacc elevation north of. Eastem Avenue gently decreases from
73.8 mto 70.4 m (242 fi. to 231 fi. ) and varies between 61 m (200 ft) fo 70 4 m south ofEastem Avenue

. Assorted fill material:

Groundwater '

e  Elevation 722mto774m

e Only one borehole lmmedlately south of

~ Eastern Avenue was ndted dry upon
completion of drilling

Remarks )

~the shale bedrock af some’

Soft zones were noted within

- locations
Ground surface elevation varies |
from75.2 mto 84.4 m

. Gardiner
‘{ Expicssway
(DonVallcy Parkw

‘fay . toParilamcnt
‘Street)

“Assorted fill rnatenal.

" Organic sﬂtors:lty nd | *
" Sand” R

Glacial till

" Shale bedrock

“Glacial till (sand and gravel till): -

: ﬂBedrock

Loose; 3.65 m (12 ﬁ_) avcragc thzclmess containing wood fragmcnts cmders, bnck, sand and unclassified
matcnals

Organic silt or silty sand

-"Loose? brown to. grcy—browh top clevatlon ranges from 72.5 m (238 Pr_) to 74.7 m (245 ﬁ_), ranges from clayey.

-~ silt to sandy snlt, -becomes denscr and coarser w:th depth avcragc th:clcness of about 76m25ft) -
Sand:

.Dense; becommg graveliy W{th dcpth
variable

o

Dense; less than 1.5 m thick i in! ‘most-1ocations and up t0o 45m around the decp bcdrock valley arca, not
-encountered in all boreholes- (dlscenunuous) £ T

Shale bedrock (Dundas Fonnghon), bedrock surfacc gcnerally bctweeu Elevations 65.5m (215 ﬁ,) and 68 m

(223 f.) between Parliament’S eqt' just ‘east of ‘Cherry Strect. Major . bedrock valley is présent between

Cherry Street and Don Valley Parkivay. The bedrock’ surfaoe is thought fo be at about Elcvatlons 41.5m to
- 43.4 m at the deepest point within the valley. B . : -
The subsoils within the bedrockvalley generally consist of: A s s R e ke
= Ground surface Elevation 76.5 m . s bend : - ' .
- “Elevation 76.5 m to 61.9 m: loose i to dmsc sand;occasmnal orgamcs
[Elevation 61.9 m to 59.1 m: dense, grey clayéysilt :
Elevation 59.1 m to 47.5 rn: dense coarse to medium sand with claycy silt seams

Eievatton 47.5mto439m (or 41.5 m): dense, grey giacml till (silty clay to sand and gravel)
'Ihlclcness of weathered bedrock varies fiom 0 m to 1 2 m

b grey, between 45mto9 m(15 fi. to. 30 ﬁ.) in tluckness tOp clevatlon is

| Elevation 757 mto 747 m | =

. The assorted fill
- ;iarea

. , varying thickness exists over

: " Ground surfice elevation varies
- - from 76.4.m:0 78.0 m

1 layer is
oil-impregnated with leakage
from variOus pipclincs in ‘the
LA loosc Iayer .of sand - of

" the organic silt or silty sand
layer at somé places
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Shale bedrock (Dundas Formation) generally at about Elevation 76 mto79m

LAKEFRONT CORRIDOR
General Soil Stratigraphy Detailed Soil / Bedrock Straugraph y G ™~
from Ground Surface Down, Listed from Ground Surface Down TORMaiCr
Assorted fill material:
Soft clayey silt to compact sand and gravcl, contaxmng red brick and organic materials; thickness ranging from
i about Imto3m G d surface elevati .
Gardiner e Assorted fill material o Silty sand / sand / sandy silt: | A5 e i g s
1 Expressway o Silty sand / sand / sandy silt Very loose to loose; containing high organic materials; thickness ranging from 6.3 m S Farl i Snee Tocatiomo.| Bievalon TR s fis Street to 73.8 m at e Sines R e
(Parliament Streett | «  Clayey silt 8.0 m at Parliament Street Parliament Street 0w A a Toclion dosé 16
o Yonge Strect) e Shale bedrock ¢ Clayey silt: .Pa.rl'iamcnt Stymat
; Soft; 2 0 mi thick;” containing orgamcs
e  Bedrock: .
7 ~ Shale bedrock (Dundas Formation); bedrock surfaoe generally cncountercd at Elcvanon 66. 6m t067.7m.
e Assorted fill material: ‘
Almost entire overburden consists of various fill materials {1 €. gcncrally only thin laycrs of native soils were
encountered if present at all). The various fill materials encountered in bercholcs are listed below:
- - Loose to-very dense sandy gravel to gravelly sand
- Very loose to very dense, grey brown to black, sandy silt to silty sand / sand some silt ) ) )
- Very soft to very stiff mottled grey brown and black clayey silt to silty clay Noticeable petroleum odour
Timber cribs, old wharves, and other mlsccllancous rubble known to be- prce:cnt within the fill pamcularly within . the fill materials-
between Spadina and York. ‘between  Yonge Street  and
Materials such as wood and coal fragments, slag; bnck, ccrarmc shells and glass were commonly noted within Spadina Avenue ‘ :
E . - - the fill. The thickness of ﬁlI laycr vancsfrom 4. 2 m: to 91m but generally greater than 7 5 nL : Ground surface elevation varies
‘1 Sand/silt/silty sand : ) as below: o
A o . Assoted ﬁll o d Dcpostts of fine sand to sﬂt and Ior sﬂty : sand generally encountered between chgc Street- and &3 ] ) - ‘Bay Street . to
o dl;lCl‘ A o Sand /silt /silty ~ sand / san dy silt Spadma Avenué; generally véry loose to: loose (compact at few locations); thickness (sandy déposits fogether) |- < - : et o N 'Suncoc Strect --about
Expresswa. : : (at some i ocatlons) ) 1 ranges from 0.6 m to-6.4 m, these deposﬂs tend’ to have greater thickness around Jarvis Stréet and they are Genc'rfally' at -about lake -level: or higher; Elcvangn 76.6 m ’
. .. i 2 v i = ‘replaced: by-fill- materials moving approaching toward: Yﬁnge Strcct; urgamc materials frequently noted within | feasured . . levels *; generally - varlcd from | - Gcntl_'c ~ increase  from
(Yongp trec Q. * . Clayey silt (at some locations) “the depodits . - Elcvatton B mto79m Elevation 76.6 in at about
' Slmchan Avenuc) Peat ; - Suncoc Street o
Shale bedrock : '-Claycy silt ' Elevition - 806 m -at ]
- e o7 Adeposit of soﬂ, grey- clayey silt exists. lmmedlateljﬂ below the sandy dcpos:ts thickness of this stratum is Spaditia Averiue and then |-
about 1.5 between Jarvis Street and Bay Street and-declines t0.0.9 m and lcss approachmg Yongc Street and gently decreases to about |:
ﬁnally dlsappears orgamc materials noted within this dcpcstt Elevation- 74.6m  at
A Pw : Bathiirst Street * A
s, A depomt of peat:up to 0.3 m thick was noted at some: locatlons bclow thc sandy dcposuts and w1thm the - Gcntlc increase ‘Elevation :
| = subsonls generally bctween Bay Street and Simcoe Stréet _ 84 mat Stl‘&Chﬂ{l Avenue " -
e Shale bcd.rock (Dundas Formanon) bedrock surface genetally at. about E[cvanon 66.5m to 71.5m bctwecn
Jarvis Street and Bathurst Street |
Bedrock “surface” rises gcntly to about Elcvahons 755m and 76.5 m “between Bathurst Street and -
. : ; Strachan Avenue
- Gardiner e Variable surficial fill e Typically shallow variable fill matenals less than 3 m def:p
Expressway | o _Glacial till e Glacial'tili: -
(Strachan 'Avemfc t’ ‘e - Shalebedrock Typically hctcrogcncous mixture of sand, silt and clay with variable quantities of gravel; stiff to hard; sand / silt Elevation 80.5mt0 83 m : - s Gronnd sictice clevation vaties
o o interlayers common; thickness varying from 3 m to 7.3 m (10 f. to 24 ft); traces of organic material in upper (somc borcholes were. moted dry upon
|| Jameson Avenue) . ciust ' ‘ completion of drilling) '
¢  Bedrock

from82.7mto87.5m
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' ENGINEERING RECOMMENDATIONS
“The key areas of concern with respect to bridge foundations are

the deep bedrock valley just west of Don Valley Parkway,

the vanablc fill materials which typically occur between York and Spadina can
" contain significant rubble old cribs and wharves

e

the generally sandy nature of the fills I overburden and high groundwater level in the
area east of Spadina. '

The depressed corridor area will generally be-within Variable fill materials with bedrock typically
at less: than' 10 m depth; the fill can contain ﬁgniﬂcaﬁi rubhlé' ‘the groundwater level is relatively
‘high. Deﬁrendmg on the grades, oonstructlon within oontlguous caisson wall or slurry wall may

be requued These forms: of excavation support would ‘prowde the. groundwater. - control
1nece55aty "fé’t excavation through these variable waterbearmg ﬁlis

West of S&ﬁéhan Avenue the subsoils generally 6onsisf of comiretcnt till overlying the bedrock;

driven H—pﬂes or drilled calssons founded on / within- the bedmck are generally suitable for
-support of bndges

Along and immediately west of the Don Valley Parkway, within the area of the deep bedrock
valley, steel H-piles driven to bedrock will generally be suitable; the key difficulty is that the
" bedrock surface varies significantly over short distances.

Yours truly,

GOLDER ASSOCIATES LTD.





