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A CADLE ADDRESS ACRESCAN

H. G. ACRES & COMPANY LIMITED CONSULTING ENGINEERS

" 1259 DORCHESTER ROAD NIAGARA FALLS, CANADA

August 5, 1964
lle6l

Mr. Rutka,

Materials and Research Engineer,
Department of Highways of Ontario,
Downsview, Ontario.

W.p. qys e

Dear Sir: Thorold Highway Tunnel
Site Investigations

We enclose four copies of drawing No. SK-1161-SA-14
entitled "Proposed Drilling Program Phase 1, Scheme 3 Alterna-
tive Alignment." This drawing shows the revised program of
site investigations for the tunnel alignment given to us in
the letter of July 31, 1964 from Mr. Draycott.

: The general nature of the site investigations will
. be in accordance with our proposed program submitted to you on
July 13, 1964. As before, we will select the holes required
in Phase 2 of the drilling program as the results of the
present investigations become available.

As a result of the studies to date, we consider that
the following additions to the program are required:

1l - We propose to install standpipes in the bedrock
'in selected deep drill holes. The purpose of
these will be to verify water levels in the bed-
rock during and after the draining of the canal
next winter.

2 - We propose to drill several oblique NX holes to
investigate vertical jointing patterns in the
bedrock. The exact location of these holes will
be determined on the basis of the results from
the holes already drilled.



H. G. ACREQ & COMPANY LIMITED CO'NIULTINO ENGINKEZRS

Mr. Rutka - 2 August 5, 1964

The drilling is progressing well and we expect
to be commencing Phase 2 of the program in about one
week's time.

Yours very truly,

H. G, ACRES & COMPANY LIMITED

4///5- Tibshirani

RGT :hc Executive Engineer

Enc.

cc: Mr, J. Walters, Director of Planning
and Design
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program.

Hltarials & T"ting Div‘ilion.
-~ Dounsview, mtuia, : -
ot Anzutt 31, 19610

« Mi 8, Tibsnivani,

Executive Engineer,
Ho G‘o AQI‘OS & COo Ltdo’ X
1259 Dorchester Road,

Hiaura l"alls, Ontario.
: : B-: Thorold Biaw«y Tunnol,
nur.nr. Tibshirani: “We P. Ll5-ok, :

< This will acknowlcdx. your letter of Mgust :
264 196%, and drawing 8!-1161-8&-17, nhcwing your boring

Your 1nuatintion ror bridges, rotnning waus =

and pavement design purposes, should be earriod out m 5y

sufficlent detail to detemmine,

‘ ’1. Fo\mdation designs for: atmeﬁﬁm and rotaininz wl.lls.

2. Bedrock profile so that acecurate quantities can hc %3 -
- Getemined of earth and rock quantities.

3. SBuitability of cut material for -bnhont puryou: h
(type of soil and moisture content),

4. Stability of earth cuts (if this is a problen).

If the bodroek surface is not flat, it may be

necessary to place additional bore holes to obtain accuuto

quantities. You can decide this as your boring prozru
progresses. o

Youra truly,

e

A » : ot A &th :
AR/pa i llnt.uala & Tut:lng mmor.
¢.c. Measrs. J. Walter, ;
Ge. Wrong, & T. Kovich. Note to Gerry & Tom: i o
A Stonao. : I have the functional
: report. Aﬁ



CABLE ADORESS ALRSICAMN
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H.G. ACRES & COMPANY LIMITED CONSULTING ENGINEERS

‘ 1259 DORCHESTER ROAD NIAGARA FALLS, CANADA

August 26, 1964
File No. 1161

Mr. A, Ritka, .
Materiald and Research Engineer;
Departmeiit of Highways of Ontario,
Downsview, Ontario.

Dear Sir; Thorold Highway Tunnel -w.P. Hug-64

‘ We enclose four copies of drawing SK-1161-SA-17,
entitled "Scheme 3 Subsurface Investigations, Location of
Drillholés".

This drawing has been revised to extend the
program of site investigations to the limit of the western
tunnel approach shown in the Functional Planning Report.

. The drill holes have been located to prove foundations
for the road and rail bridge abutments, retaining walls
and highway subgrade.-

The drilling is progressing well and should be
completé by the middle of September.

As a result of the additional drilling completed
at the alternative sites for Schemes 1 and 4 and the extension
of the limits of the program on the proposed tunnel align-
ment, the estimate of cost for the site investigations has
been revised. The total cost of the program is now estimated
to be $34,000.00, covering the cost of drilling, field super-
vision and laboratory testing to the end of the program. We
trust that the increase in cost will be satisfactory.

Yours very truly,

H. G. ACRES & COMPANY LIMITED

8, Tibshirani
. ST/isp Executive Engineer
encl, .
c.c. Mr. J. Walter
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‘Mr. A. Rutks,

expected.

AGS /MdeF

coss Boundatlone Office

Materials & ﬁos-nrch;xngr., : ot ;fPrineipal-rounﬂution Engr.,

Room 102, Lab. Bldg. | . Room 107, Lab. Bldg.

May 6, 1964

Welland Tanmel at Thorold .U 4u5 <y

The propoqu~tuanol at Thorold will be in rock cut for
its entire length according to the presently available subsoil

" information. The borehole logs supplied by The St. Lawrence

Seaway Authority are confined to the central and eastern portion
of the proposed tunnel. However, bedrock information seems to
be available for the west part as well since bedrock is shown
on the profile on the attached Plan No. 7698, and bedrock
contours on the attached unnumbered plan.

The soil overlying bedrock is mostly silty clay to clayey

‘sllt with traces of sand and subangular gravel. In places, fine

sand and silt was encountered. The undrained shear strength of

‘the soil varies within quite a wide range - i.e., from 1300 p.sf.

to 18,180 p.s.f. with most of the values well in excess of
2,000 p.s.f., indicating a stiff to hard consistency.

In view of the above information, it is our opinion that

only very few minor problems would have to be solved and only
minor difficulties from the foundation point of view could be

If, at any time, more serious consideration is given to

. this site, it will undoubtedly be mecessary to verify and
 augment the presently available soil and bedrock information.

A. G. Stermac,

Encls. . PRINCIPAL FOUNDATION ENGINE
ce: Foundations Officc“// | e :

Gen. Files A e
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Lo s Octchor 6, 1034
' | 1161-02

Kr, R, @, Burnfield,
Pa,ional Puncriomm) Planaing Bngincerx,

P trert  Lf L e

devattbey, L itary..,

mar Blyyg ~ecrold

iz

¥y Tcans

i LY

Bl

L4

¥e are im receipt of your letter of Septemher s, -
1964 and the attached coples of our involce daved August 31, .
1834,

T2 exginvoring carvioos covercd Dy our invoics
includa only the work authorirzed by #x, I, C, Cacpdell in
.- his lotter of July 8, 1944, to study altermative tuamal

locaticna, ALl ties spont oa this stedy hae kaon charxged
to contract 1161-02, while other phacos of enginssring por-
taining to the Thorold Highay Tunnel wore charged to

- E3PArete accounts, Por your informatica wo list bolow, a
breakdown of contract accounts used on this project,

L1l81-00 Thorold Kiglway Tunnsl - Raport .

161-0 Thorold Righway Tucnal - Biteo Iavestigations

1161-02  ¥horold Higlway Tunnel - Study of Alternative
Tunrel Locations

1161-03 Shorold HBighway Pumnal - Bite Suxrveys

1461-83  ©orold Eigimay Soosal - goile iabcratcry Scssieg

W3 are returning hercwith, cur invoice of August 31
with the hopa that you will fimd the above inforcation guf-
fielcat to approve the invoice for paycane,

Ecare vory ttn;y.

H, O, CRBS & COXPANY LIMITRD

L2 f17] ) 8. Pidehirani
Enn, ‘ Executive Ernginser

cey W, J, ¥alter



considerable amount of surp

L. Stemac

Mr. By Glassfordy Mr. 4. Rutka

Senior Materials Engineer
(Aggregates)
November 2, 196“1
- Thoreld Tunnel,

Hy G. Acres and Company had been retained by
the Department teo prepare a preliminary report regarding
the feasibility of a tunnel. The Department will accept

‘this report in the near future. 4 copy of it is attached.

You will note from iage 3% that there will be a
_ us excavation, and much of

it will be rock. I refer you to plate 5 where the

rock geology is given. It may be quite possible to

utilize some of this rock for either granular base

- course or concrete aggregate, and I would be pleased

if you would review the rock fommations, and let me
know if, in your opinion, it would be suitable for b

~either G.B.Cs or concrete.

I understand that this crossing is probably :
about two miles from the Walker Bros. Quarry in Thorold,
and it might be possible to compare the stratigraphy

- without doing any further field work.

3 Would you please return this report to me.

oK

V : A mtn, :
AR/pa : Materials & Testing Engineer.

GeC. Ao Stemmac,

' _T. KQV ich .



DEPARTMENT OF HIGHWAYS DONTARIO-
. MEMORANDUM
To: Mr. A. Stemmac, From: Mr. A. Rutka,
Principal Foundation Engineer.

DaTe: November 2, 196)4'.

Our FiLe Rer. IN REPLY TO

SusJecT: Thorold Tunnel - Soils Report, W. P. 445-64

I am sending you a copy of the solils report
prepared by H. G. Acres. I have looked at it very
quickly, and there does not appear to be any soils
problems on this project.

As this is the ‘only copy of the report we have,
would you please review it and let me have any comments
on it. Then pass it on to Mr. G. Wrong, and T. J. Kovich,

.. who will then return it to you.
gey QJﬂL
. A. Rutka,
AR/pa _ Materials & Testing Engineer.
c.c. G. Wrong,
T. Kovich,
Files.



¥‘ ' 2 o Mre ¥ .Io B.'.Gn, A Mr. A Rutka,
berar Consultant Liaison Engineer. Materials & icatm
; i : mmro : '

‘Thorold mnnol. 2
Patcr Smith has quickly reviewed B. G. Mroc'

v tmi‘bility report, and has mo a few comments on the
- following items:

1. It guniting ct the exposed ahah 1: rcquirod, 1t u
suggested that the Hydro procedures on the Chippawa
.. .. Canal be studied. apparently St. Lawrence low gypsum
SEA T fast setting cement applied ore3" layer works very
.3 well, as compared with the conventional 2. laynr
pmo&zro. s

2. Studies chould be made on the mghato content of

; the soil, and if there is a possibility of smulphate
. attack on the concrete, sulphate resisting cement
: should bc used . vh-ro mtcratun centain ovorhurdun

34 Hention 1s madé on page 35 nbeut dinrtm flow of
. 4industrial wastes into a culvert. Possible attack
of the industrial wastes on concrete should be studied.

b, It is preposed to use the membrane water ronﬂn; qstu.

© . This system is good. Special attention is needed-
during construction to protect uuxut pmtnring of
the n-brm by tm backtill. :

o

ity Rntkn

AE/gn & L lut.r:lals & hstm mt.noer.
¢ic. J. Walter, '

_ b PR R R

.." i ' % %: Stemmac, -

KOVi ch,



k. Stérﬁacf“

e e MmN e e s

!homm !'m n !1, WP ?*‘*suel;

valll outsmo at the ‘¢anal aru. - @
R AT 1 am tcruarcung this ropnrt t’o*,’m, umt tftnr
yon hmre mvieued the. test msults and corrol&tod t;hol with -

*»h‘ in?oio-; vmld you. 91oase forurd u an to ;u-."‘

| Pebmary 18, 1965 . -

fStem&e. A3

.;: > Bl Kaviech -w necd this rovort tc cclplote his sa‘ui duign 5 b

; report, nnd ho can obtain 1t fron xx-. steum whonmnn
roquircd. et : S AP AT

Gf e s R R e e L S e
AR/pa SR Hatornl: & Testigg xnuw,
Attach.x : = Mt ‘

@ata Hessrs. A.vstcmac,
5 : Qe
;T«. ngich. !



‘Form DB-RD-41

12°C P
INV. 57382

BRI s I

B

e

S,

LINV. 56540) .

2-30°CP
INV. 55808 &

——— 4 —— ¢ LYNDON ST

2°Ck
NV, 55957

kL, B0

INV 567

TN
T 5 g ST
N CONCRETE FACE

L —EL. 545

(CLAYEY SIT 1o SILTY CLAY.)
| Witd sanD g GravEL [

RICHMOND ST,

\

SCALE:

s

i sani

P,

7P 1.2, 3. Seow W

£

FELE1Bth s T A 1otPor T,

S|

CLAYEY] SILT o

—

i
!

5'~, iou

50"

i 5 “\r'“f“”” ™
!

EXISTING LYNDON STREET INLET STRUCTURE  SCALE

W;“%f ;
Q
= .,.j:l’_ :

150"

i
Fiad
T la e

4
o

T O e e s

[T CLAY
- WITH ORGANIC. MATTER

WITH PockETS oF SILT

SILTY CLAY

LONGITUDINAL PROFILE

MANHOLE 25

- 6%

<l

10

GRATE

EL EVATION 56909

26853

56871

57610

BRSSP SR S 1Y

S SIS

| HORIZONTAL
SCALES

VERTICAL

Y,
, . . TRA4
IMIATE LOCATION ——p—
G2'¢€ 207 WATERMAIN

Lo
Qe
e o A

CONTRACT No.

W.P. No. Hus-<+

™ P -
e} J“ ¥ 690 \ s, ‘*—-\«) - e
- ;'""'-.... y e : "'“-«a-‘m.,,.w,_\%,,«/"‘ w“‘fmm«‘_‘,ﬂ-/‘\‘_“m_m Lesseminnc s ] Tl Mo , »
s s a { d r e
s T s 980 4o \“ \ /\ _— i P 80 ol
-+ o . R . | = { B B il B N e f ™ P
L T % e IR S e M_,,M = 5 o b e N e ,,,...« “
T —3 el ‘ e = e ""”( j ‘ " L IR — e ——, | ‘/""'-J’/"NM i !f—}
R e oo Rl s ot N i 3 i T gl T e T T T e ™ \ z
\ s “r \ ’ ! tld
! _— 3 2 B Y 1 1 e (D
- - s Sl - e : R S | i, e S : ST e - ,
B ‘ =S i I e e s \ i e e
= —. 4 i yape——p - AR \ ¢ DITCH — % oo ol s T
e ] i i e e T I L 560 o L
por——— | [ e et s s e o o v e eSO e SR o e s S S ot i . Pt e I AN i *N»»...,.‘T:::_:‘:L:_; T NN BTt trss e e 5 e = i S - 4 |
B N s S | i 1 ) : 3 ; RSO o, 2P v . SR 1
: 3 ‘ % v i x/ \ \ 2 ® ,\7 - d ¢ T
. A e - e 9°2 R e L MH 2 ) ) _ !
Bl g e SeEN S T . et S
N, e o — — — F W0 ROPosED - / |
1 ‘ H T M \J I //‘/1\_, -
T E, “““ i | R . R I i e R E % SiTE.
P, et 147 D o x\ , 3 e IR MR | e e O
"‘f - ' | - K"' 4 1 o TR . 5 "/’,/j - LA T o T
" N Ceel TR = . ;. e =) H 15~
[ .. i 5B O At et £ ‘\ o i ‘t ) 5\ \ N
\ . ‘ / ‘ ’ e
\ / i X : s
i \ \ L \ Pa N R
6" CP \ : L — ~
NV 56103 \ “» LI TN 0 j
4 ; 5 APPROXIMNATL b . 6%
\\ Q A EXISTING -k ” S
- \ T, f,/"
\ PROJECT o o
\l %
2 \ i
| PROPERTY LIMITS | | ,
“.‘._m B TR ~~A-‘_»4—~»!‘ EL 570  —
? = :
‘ EL 565 —
» fad
o
&
e
T
}’_ et
i. OE | —
= i 1. I o e 74 E ‘
! O
4 2
| il
= J S ey = S e e e e ey e e R e = (vl?{ ;‘— o e
. = = -
; S =S
P T T e 1 . - "_“_:\_T
- el o e i S e e o “
3 INV. 55489 ~

= 2 13 4

e eyt vt e et

507 18 56915

55929 N
559-38 5

INVERT

56038 N
5604395

61 76 N

56470 W
560508

572 06 | 56670

4
‘

55623 N | 56596 E
5566885 |

56181 S

60"

EXISTING ONEILL'S BRIDGE OUTLET

STRUCTURE




ONTARIO

DEPARTMENT OF HIGHWAYS

Box 279, Burlington
March 31, 1965

W.P, 445.64
THOROLD TUNNEL

APRIL 2, 19635 2:00 P,NM,

Minutes of Meeting of March 19, 1965‘

Matters Arising from Minutes

Cross-Sections and Utility Moves on West Approach
Disposal of Material - Marlattss Pond

Other Business

Next Meeting



ONTARIO

DEPARTMENT OF HIGHWAYS

Box 279, Burlington
March 31, 1965

WP, 445-64

THOROLD TUNNEL

MINUTES OF MEETING NO, 13

MEETING:

AT DEPARTMENT OF HIGHWAYS OFFICE, BURLINGTON, ON MARCH 19, 1965
PRESENT:

DEPARTMENT OF HIGHWAYS, ONTARIO

H, Greenland
F., I, Hewson
G. Celmins
R. Draycott
R, Britton

TOWN_OF THOROLD

J. Cruickshank

" TOWNSHIP CF THOROLD

C. Bauman

ITHE ST, LAWRENCE SEAWAY AUTHORITY

K. Aplin

H, G, ACRES & COMPANY LIMITED

S. Tibshirani
R, G, Tanner

SUMMARY OF DISCUSSIONS ACTION
REQUIRED
1. MINUTES

The minutes of the meeting held March 4, 1965 were read and
approved,

2, ARISING FROM MINUTES

Item 17(11), General Arrangement Drawings - The comments of



WoPs 445-64 -2 - March 31, 1965

ACTION
REQUIRED
the Road Design Division have now been received and will
be incorporated in the drawings,
Item 8(10), Fire Marshalts Requirements - The Fire Marshalis
requirements are stated in a letter from Mr., Hewson, a copy of
which is attached to these ninutes,
Iten 7(11) Disposal of Waste Materials - Mr, Bauman will C.B,

arrange a nmeeting with the Township representatives by March
26, 1965 to discuss the proposed disposal arrangements for
Marlattts Pond,

As a result of Mr, Celnins? investigation into the use of
disposal materials as fill in the new Highway No, 58 east of
the Canal, it was agreed that this method of disposal should
be incorporated in the tunnel contract, Presuming that the
first 500,000 cubic yards or so of nmaterial to be excavated
could be disposed of in loecal Seaway property, then the con-
tractor would be instructed to start placing highway fill nine
months after the start of the contract, that is in June, 1966,
This will allow enough time for the highway alignment to be es-
tablished, bridge structures erected, and property acquired.
Highway fill requirements are estimated to be about 200,000

to 250,000 cubic yards,

Mr, Aplin will confirm this arrangenent with the Seaway Auth- K,A,
ority,

Mr. Draycott will expedite the selection of the new highway
alignment and will initiate procedures for the assumption
of Davis Road at the commencement of tunnel construction,

DHO will provide Acres with rough quantities, typical cross- G.C,
sections and a plan showing the road fill areas by April 30,

1965, to be incorporated in the tunnel contract, Acres will
discuss specification requirements with Mr, Celnins.

Item 3(11, Access to Exolon Company - The Township of Thor- R.D,
old have requested that an official pedestrian walk be provided
over the NS & T rail line adjacent to the proposed Queen

Street Bridge, Mr, Draycott is taking this matter up with

the CNR and Board of Iransport Commissioners,

As requested by the Town of Thorold, DHO agreed to provide a
fence alongside the Playing field on Queen Street,
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Item 3(12), Property Acquisition - Acres will estab- Acres
lish working limits for the tunnel contractor and show

thern on the master plan for property for submission by

March 26, 1965,

Item 4(12), Doxtar Property - Following Acres review of the
effect of loading the tunnel with stockpiles of wood chips,

DHO will decide whether or not to allow Domtar to build stock-
piles over the tunnel, Once the policy is established, a meet-
ing will be arranged with Mr., Cash of Domtar, Mr, Draycott

will expedite this, R.D,

3. Seaway Construction Schedule

A nmaster plan of the Lock 7 area showing the Seaway construc-
tion program for 1965-66 was provided., The results of the
neeting held with the Seaway Authority on March 16, 1965 were
discussed briefly,

The DHO do not intend to design the intersection at Davis
Road and Leslie Street as no major traffic turning movements
are predicted there,

4« Approval of Contract Drawings

Tunnel contract drawings will be signed by DHO representatives
as follows:

(a) Bridge Division Drawings A. Toye
(b) Special Road Design Standards G. K, Hunter
(¢) Title Sheet H, D, McMillan

Ge K. Hunter
G, Celnins

Where space is provided in the title block for initials,
under checked by, designed by, etc, it should be used by
Acres! representatives.,

It was agreed that the Regional Contract review for the tunn-
el contract be held in the District Office at Burlington, leav-
ing only the Head Office review at Downsview.

Acres will endeavour to submit the contract drawings to DHO
in appropriate blocks as they become available, The first
block will consist of road design drawings, which should be
available by about April 1, 1965,
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The contract drawings will also be submitted to the Sea-
way Authority for conments,

5. Highway Bridges

The drawings for the highway bridges at Queen Street and
Pine Street will be provided by DHO for incorporation in
the contract docunents by October, 1965,

6, Drainage Facilities in the 01d Canal

Mr, Cruickshank will check existing pipes discharging J.C,
into the 01d Canal to determine if any of them are dead

ends, in which case connections to the future culvert and

nmanholes could be eliminated,

A neeting will be held on March 22, 1965 at Downsview to

review Mr, Deaudrots conments on the contract docunents
for the drainage facilities,

7. West Approach

Critical dates for engineering design of the west approach
are as follows:

June 1, 1965 - Alignment to Collier Street will be available,
July 1, 1965 - Soils Report prepared,
August 4, 1965 - Alignnent to Collier Street finalized,

Mr, Hewson will check with Mr, Rutka as to who will perforn F,I.H,
the soils investigations,

The application to the Ontario Municipal Board to close
roads in the Town of Thorold will be subnmitted within three
months, Mr, Draycott is pursuing this, R.D,

8s Submission to Board of Transport Commissioners

Acres will complete the estimate for submission to the

Board by April 1, 1965 provided that the CNR portions of

the estimate will be available, Acres will check with Acres
Mr, Trapnell of CNR to determine when their estimates

will be complete,

Mr, Celmins will review the estimates with Acres before
the end of March,



WeP. 445-64 , ' -5- : March 31, 1965

9. Chain Link Fencing

DHO will call a Separate contract for installation of per-
manent chain link fencing after the tunnel construction is
conmplete, ‘

10, Bailey Bridges

In addition to the bailey bridge required for the Highway
58 diversion, it will be necesaary to install a bridge to
allow access over the Pondage Canal, Acres will notify
DHO of the requirements for the. bridge,

11. Centreline of Richmond‘Street

Acres will determine the future centreline of Richmond
Street after consultation with Mr, Celnins,

12, Highway 58 Realignment

Acres will provide Mr, Draycott with a plan showing the
right-of-way required for the realignment of Highway No,.58.

13, Field Organization

Mr. Greenland will discuss the field orgahization with
Acres before March 26, 1965,

14. Next Meeting

The next meeting of the Technical Co-ordinating Committee
will be held at Burlington, on April 2, 1965 at 2:00 P.M.

S g
“7’ }éﬂi' g (':’:’4?'4)(/’5’6

H, Greenland
" HG:ns : : District Engineer

Acres

Acres

Acres
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THOROLD TUNNEL

MINUTES OF MEETING

MEETING: AT THE ST. LAWRENCE SEAWAY AUTHORITY OFFICE,
ST. CATHARINES ON MARCH 16, 1965

PRESENT:

THE ST, LAWRENCE SEAWAY AUTHORITY

S. R, MacKay

A. W, Bridgewater
wo ]io 0 VNeil

P, Murray

« Ross

K. F, Aplin

DEPARTMENT OF HIGHWAYS, ONTARIO

H, Greenland
F. I, Hewson
G, Celnins

H. G. ACRES & COMPANY LIMITED

S. Tibshirani
B, Whelan
R, G, Tanner

PURPOSE: To discuss the construction program and review general
arrangenent drawings for the Tunnel,

SUMMARY OF DISCUSSIONS

1, Tunnel Construction Schedule

The Tunnel construction schedule is generally as described in the
Feasibility Report, in that the work will proceed from each portal
towards the Canal, However, due to the Canal widening proposed by
the Seaway Authority, it will mw be necessary to excavate in the
Canal bed in the winter of 1965-66 and the schedule has been revis-
ed accordingly, as shown on Acres brawing No, SK-1195-A-64,

The Seaway Authority stated that the unwatered period for the Canal
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each winter will now be shortened to extend from midnight December
19 to midnight March 16, Since this will eliminate 12 days from the
winter construction period, it will be necessary for Acres to review
the tunnel construction schedule in detail,

2, Seaway Construction Schedule

The seaway construction program for the winter of 1965-66 in the vic-
inity of Lock 7 was reviewed briefly, A copy of the plan showing de-
tails of the program will be forwarded to the D.,H.0., and Acres within
a few days,

The Séaway Authority require an access road to Lock 7 to be maintain-
ed in the bottom of the Canal at the tunnel location during the winter

3+ Canal Widening Program

The Seaway Authority requested that the Canal widening program on the
west bank of the Canal be inc¢luded in the tunnel contract for conmplet-
ion in the winter of 1965-66, Acres will provide complete engineering
services for this work, including design of the new Canal wall, and
any special requirenents set by the Seaway Authority,

‘ The Seaway Authority will establish the linits of the Canal widening,
following survey in the field to establish the line of the wall,

The Seaway Authority will supply bollards,

4, Pondage Canal Diversion

The Seaway Authority will be widening the existing pondage canal sign-
ificantly in the summer of 1965, and this will also necessitate the

widening of the pondage canal diversion required for tunnel construct-
ion, The Seaway Authority will provide the exact details of this, so
that it can be incorporated into the contract drawings for the tunnel,

5. Tunnel Engineering Schedule

To meet the contract award date for the tunnel, the drawings must be
finalized by May 31, so that it is inperative that changes or revis-
ions be incorporated in the drawings as soon as possible.

6. Canal Unwatering Progran

When the Canal is first drained at the start of the winter, there is
a leakage through the Guard Gate structure of about 160 cfs, To re-
duce this leakage to the ninimum, estimated to be less than 10 cfs,
it will be necessary to seal the gates, an operation which will probab-
ly take several days, The Seaway Authority will be responsible for

' sealing the gates during the next three winters,
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It will be necessary to isolate the tunnel excavation with coffer-
dams in the Canal bed. These cofferdams may be left in during the
navigation season, provided they do not extend above elevation 541
feet, Since the Seaway Authority will have a number of contractors
working in the area of Lock 7, they will evolve an overall policy
regarding the unwatering of the Canal and the responsibi 1lity for pump-
ing. The Department of Highways will be informed,

7. Tunnel General Arrangement Drawings

The general concepts shown in the tunnel General Arrangement drawings
were approved by the Seaway Authority with the exception of the pond-
age canal diversion, which will require widening as mentioned earlier,

8. Disposal Arecas

The Seaway Authority will review the situation regarding disposal of
excavated materials on the east bank of the Canal, particularly from
within the future channel limits, The DHO will be informed of the
Seaway Authority policy within a few days.

The DHO felt that economic disposal can best be obtained by establish-
ing one haul distance for each contract, so that the contractor will
be organized for either a long haul or a short haul, but not both,

DHO policy of purchasing local property for disposal rather than using
Lake Ontario may be reconsidered in the light of possible local objec-
tions to unsightly piles,

9. Blasting Regulations

It was agreed that it will be impossible to restrict short wave radio
transmission in the area of the tunnel and the contractor should mere-
ly be warned in the Specifications of the prevailing conditions and
that he should be careful when ships are in the immediate vicinity,

It was suggested that there nmay be problems with Ontario Paper Company
due to disruption of computerized machinery,

10. Concrete Batching

The concrete departments of the Seaway Authority and the DHO will be
asked to assess jointly the ready-mix concrete and aggregate supplies
available in the Canal area,

11, Intersection at Davis Road and Leslie Street

The Seaway Authority requested that the DHO review the design of the
intersection at Davis Road and Leslie Street, particularly as the

Seaway Authority will be moving the monument now located east of the
pondage canal into the area of this intersection during the summer of

1965.
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12, Seaway Haul Road

The Seaway Authority confirmed that the new haul road on the east bank
of the Canal will be permanently available for use by DHO and the dock
lessee. The haul road lies within the 50 foot width between the Seaway
property line and the Canal bank, It will be necessary to provide a
temporary access direct from Davis Road to the dock area when the haul
road is cut during tunnel construction.

13, Seaway Property

The Seaway Authority will not grant an easement for the tunnel, Per-
nission will be given to construct the tunnel and it was suggested

that the DHO legal and property branch exchange letters with the Sea-
way Authority on this matter. Probably the Seaway Authority will grant
a license for the future use of the land but this will contain a

clause allowing it to be cancelled at any tinme,

%
' L ;f’ 2 .
o ’\;/?X.{.//C(A--ﬂ.é(; oty gt

H, Greenland
HG:ns District Engineer



ONTARIO

DEPARTMENT OF HIGHWAYS

Box 279, Burlington
March 31, 1965

Wo Po 445"64_
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MINUTES OF MEETING

MEETING: AT ACRES OFFICE, NIAGARA FALLS, ON MARCH 16, 1965
PRESENT:

DEPARTMENT OF HIGHWAYS, ONTARIO.

G., Celmins

H., G, ACRES & COMPANY LTD,

G., Brown
R, Tanner

SUBJECT: Review of general arrangement drawings and property request,

SUMMARY OF DISCUSSIONS:

l. General Arrangement Drawings:

Comments of the Road Design Division regarding Acrest general arr-
angement drawings were noted for incorporation in the contract
drawings,

2., Approval of Drawings:

Acres expect to complete pencil drafts of the road design contract
drawings by April 1, 1965, These will be submitted to DHO at this
time for approval before the drawings are inked,

3. Property Request:

Acres will complete the property request drawing covering Seaway
and CNR property in accordance with Mr, Celmins instructions, The
drawing cannot be completed until dimensions for the pondage canal
and Canal widening program are provided by the Seaway Authority,

H, Greenland
HG:ms District Engineer
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Laboratorv and Field Investigations

Proagress Report - September 3, 1964

w . . 4. 4_.$”: Q_’a_}]L_,

Progress ! ’ N /

The field investigations to date in the viLinity of the site
of the proposed tunnel consist of 24 drill holes within the
tunnel portion and eastern approach as shown on SK-1161-SA-17
and 14 along the western approach. In 15 of the 24 holes ’
extensive exploratlon of the bedrock was carried out, whilé
the balance were drilled primarily to provide information on
the depth to bedrock and the nature of the overburden.

It is estimated that the drilling program is about 95 per cent
complete. The remainder of the program consists of the instal-
lation of 5 standpipes to determine the effect of dralnlng the .
canal on the water level in the rock. In addition, it is pro—
posed to dig several backhoe pits to investigate soil condi-
tions in the at-grade portion of the proposed highway between
the.west approach and Collier Street.

The condition of the rock immeciutely beneath the main canal

is not known at the present time. If a tunnelling operation

'~ is required beneath the c.nal, a3~ additional program to inves-
tigate this rock will be -eeded wnen the canal is next dewatered.

The laboratory testing c¢. the overburden sampies “rom the tunnel
area is almost complete, leaving only the testirn. »f the samples

from the approaches and the a.-grade portion of =. : highway.

The investigations to datz hav. disclosed the 50¢iow1ng infor-
maticn on the overburden .nd kearock.

Overt.urden

The thickness of the overburden along the tunnel alignment varies
from 10 to 35 feet with the average being approximately 25 feet.
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The 10-foot depth is located in the viecinity of the main canal
wnere the original ground surface has beenexcavated. The maxi-
mum depth is at Highway 58.

Below one to two feet of organic cover, the overburden .consists
of silty clay overlying a layer of clay till, which varies in
thickness from several inches to five or six feet. The silty clay
grades from a mottled material to a varved-like material contain-
ing layers of silty clay, clayey silt, silt and fine sand lenses
with some small angular rock fragments. There is a decrease in
plasticity with depth. The upper portion forms a stiff crust
with undrained shear strengths as high as 10,0800 psf. Minimum
.undrained shear strengths in the lower portion of the varved-
like material are of the order of 1,000 to 1,500 pounds per
square foot. The clay till is of medium density and consistency.

As a result of the studies to date, it is not expected that any
major problems will arise in design or construction due to the
nature and depths of the overburden materials.

Bedrock

The bedrock consists of unfaulted sedimentary rocks dipping uni-
formly in a southwesterly direction at approximately four degrees.
Along the tunnel line, the rock surface is almost horizontal,
although at the west end there is a slight depression in the rock.

A table of the rock formations intersected by'the drill holes is-
as follows:: :
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FORMATIONS

fiXei Formation Member

o

i

Q

o

Thi ess
{

[y

L

S M

Lithology and Structure

Goat
Island

Youngest . Lockport

17-25

Dolomite ~ dolomitic limestone

Bedding ranges in thickness
from 0.5 to 5.0 feet

Vertical joints present.

Lockport Gasport

Middle
Silurian

21-28 .

Limestone with calcareous shal
Bedding ranges in thickness
from 0.1 to 4.5 feet
Vertical joints present. The
thin layer of shale is thin
bedded and tends to spall wh
exposed. '

Decew -

Dolomite - dolomitic limestone

Bedding ranges in thickness
“from 0.5 to 2.0 feet

Curved joints present

Oldest Rochester

55+

Calcareous shale with thin -
limestone layers.

Fissile and thin bedded

The shale tends to spall when
exposed.

Ncze - During the drilling, pockets of gas
were encountered at various depths.

The rocks which will be encountered-during construction @n be
divided into two groups, namely the dolomites and limestones,

and the shales.

Rocks of the first group, although jointed,

are competent and they will not deteriorate when exposed.



H, G. ACRES & COMPANY LIMITED CONSULTING ENGINEERS

-4 -

tend to spall. For this reason guniting may be necessary to
prevent spalling. Provided spalling of the shale layers is
crezvented, therxe is no reason to suppose that vertical or nearly
vertical cuts in the rock would not be stable.

However, it is possible that very thin clay seams might exist
within the rock, the effect of which must be considered in
stability studies for rock cuts.

If a tunnel is to be driven, %oth the dolomites and limestones,
and the shales will be intersected. The former, being more
competent, will provide better tunnelling conditions and will
form a more stable opening. For this reason, tunnelling en-
tirely in shale should be avoided if at all possible. . During
tunnelling, the possibility of encountering pockets of gas
will need to be taken into account.

Although the studies of seepage conditions are not yet complete,
the present indications are that no major design or construc-
tion problems are likely to be encountered due to seepage in
the bedrock.

P



