FOUNDATION INVESTIGATICN REPORT
- For
Proposed Structure at the
Crossing of New Hwy. #427
and Campus Hoad
District No, 6 (Toronto)
W.0. 72-11006 -- W.P. 273-66

1. INTRODUCTION:
The Foundatiocn Offlce was reguested to carry out a:

subsurface investigation at the crossing of new Hwy. #4227

and Campus Rd., in the Borough of Etobicoke, York County. The
request was contained in a memo from the Central Regional orfice
(Mr. G. C. E. Burkhardt, Regional Brldge Planning Engineer) |
dated December 29, 1971. Subsequently, an investigation was
carried out by this Cffice to determine the subsoil, bedrock

snd groundwater conditions at the site.

The results of the investlgatlon are presented in
+i1is report, together with our recommendations for the design
of the structure foundstions as well as the stability and
settlement conslderations associated with the approach fills and

cuts,

2. DESCRIPTION OF THE SITE AND GEOLOGY:

The site 1s located some 200 feet east of the junction
‘of Campus Road and Indian Line Read, in the Borough of Etcbicoke,
Metrcpolitan Toronto. The terrain 1is gently undulating in relief
between elevations 5%0 and 546. The area has been utilized for
small industrial developments; many one and two storey factories

and warehouses are located here,
The site is located in the physiographlic region known
as the "Peel Plain." The characteristic deposit in thils reglon
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. is a ground moraine laild down during the Wiisconsinan Glacialy
. - Age, In the vicinity of the area under investigation, the," ’
woraine is primarily composed of a cohesive, stoney glacial :
t111 whose thickness typlcally ranges between 72 feet and e
88 feet. In this region the Humber River and Etobicoke Creek~‘
have cut deep valleys into the overburden. There lis, therefore,,a
no large undrained depression, swamp Or bog, although in many e
-of the instream areas drainage is still lmperfect, d 5
The overburden is underlain by grey shale bedrock
of the Meaford-Dundas formatlion, Ordovician Period., Available
~ geological information 1ndicates that the surface of the '
bedrock varies somewhere between elevation 458 and 4?3.5

3, FIELD AND_ LABORATORY HORK : ; ,

A total of six boreholes, all of which were. accompani d

" by a dynamic cone penetration test, was carried out at the site

,‘fduring the course of the field investigation. Therboreholes and

‘Tf,the cone penetration tests were advanced by means of a contina us

. flight auger machine (Penn drill;‘or a diamond drill rig, both

~ of which were adapted for soil sampling. purposes. o , ,

, Samples were obtalned at required depths in a: 2 inch’

0,.D. split spoon sampler which was hammered into the soil./ The

method of driving the split-spoon conformed'tO'the,Specifioatio

for the Standard Penetration Test.  The same method was used :

”,~advance the ‘dynamic cone penetratlon tests. Bedrock was proven

~at three of the bering locations by obtaining BX size rock core

samples. : : o
, " During sampling and drilling operations, detall edﬁiogs
of the borings were made} these 1ogs contain a record of drillin
and sampling techniques used, together with the soil types and
bedrock encountered. . e
The location and elevation of all the boreholes are

shown on Drawing No., 72~ 11006A, together with a- numrer of

estimated stratigraphical sections across the site. ourveying
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of the site was carried out by the personnel from the ZEngineering
SurveysTSection, Central Region. The elevations shown in this
report are referred to a geodetlc datum.

All samples were subjected to a careful visual
examination in the fleld, and subsegquently in the laboratory.
Following this examination, laboratory testing was carried out
on selected representative samples to determine the follow‘ng
physical properties of the overburden.

Natural Moisture Content

Atterberg Limits

Grain-Size Distribution

The results of these tests are plotted on the Record

of Borelog Sheets as well as the flgures located in the'Appendix. f.‘

4, . SUBSQOIL AND BEDROCK CONDITIONS:

4.1) General:

The picdominant stratum across the site is composed
of a very stiff to hard cohesive glacial till with a thiczness |
ranging rrom 71 feet to 85 feet. This glacial deposit is covered
in certain areas by fill material composed of clayey silt with
sand and gravel; the fill was up to 8 feet thick. . Underlying
~the glescial til1l is shale bedrock. : ' ,

From ground surface downward the soil types and bedrock
encountared are as follows:

4,2) Fill: :

On the scuth side of Campus Rd. a fill has been placed
" over the parent subsoil. The £111 material is composed of a
clayey silt with sand and gravel., The depth of fiil, at B.H.'s
# and 5, was found to be 8 feet. ) :

Standard Penetration Tests, carried out within the

cohesive fill are plotted on the Record of Borehole sheets,
This testing gave 'N' values in the order of 11 to 12 blows/ft.

1
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Based on these values it is estimated that the fill has been
subjected to a moderate degree of compaction,

4.3) Glacial Till (Heterogeneous “ixture of Clayey
Silt, Sand and Gravel):

Directly under a thin cover of topsoil or under the

fill, is the predominant stratum across the site which 1s of
glacial origin. This glacial till is composed of a heterogeneous
mixture of clayey silt, sand and gravel. The thickness of this
cohesive stratum varies from 71 feet at B.H.'s #1 and 3, to |
85 feet at B,H, #2. Grain-size distribution curves for o r
representative samples of this cohesive deposit are pletted in
envelope. form on Figure No. 1. o

Atterberg limit tests were carried out on samples
obtained from the cohesive glacial till. The results of fhis'
testing is summarized in tabular form as ‘follows:

- Ligquid Limit W) (%) 16 - 39
Plastic Limit (Wp) (%) 12 - 20
- Natural Moisture Coatent (W) (%) 6 = 18

Based on these values, it is estimated that the cohesivek;
deposit has a matrix, which is ilnorganic and of: low olasticity. e

The Standard Penetration Tests, cprrled out within this
‘glacial t111 stratum, are plotted on the Record of Borehole o ;
“sheats. This testing gave 'N' values which ranged from 16 blows/’t
to 100 blows for 1 inch., Based on this testing 1t is estimated
that the consistency of this deposit varies from very stiff to
hard, '

4,4) Shale Pedrock:
The cohesive parent glacial rill is directly underlain
by bedrock, which was proven in 3 of the boreholes by obtalning
up to 15 feet of BX size rock core samples. Over the site the

bedrock surface was found te vary between elevations 472 and 458,

which corresponds to depths below ground surface ranging from
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L ‘71 to 85 feet. Tne bedrock is composed of a grey shale; the
' upper 6 to 8 feet of which 1s in a weathered state. Below this
L zone the bedrock is in a sound condition, as evidenced by the .

high percentage of core recovered.
The bedrock core samples were examined by Mr. K W

‘Inghan, Geologist, Departuent of Transportation and: Communications
Mr. K. W, Ingham presented the result of his bedrock examina
in a memo to this Office, dated February 29, 1972 this let er

is.appenced,to this report.

5 GROUNDWATER COVDITION
: Groundwater level. observations have be‘n ca‘”

g_during the period of: the investigation, in the Op’n
, These observations. indicate that the groundwater 1eve1
,~between elevations: 5&0 and 542, which corresponds to
below ground surface of from 3 to 10 feet '

"DIscus‘sioNs anp. RECOMMENDATIONS: -

: 6.1). General'
L It is proposed to extend the present airport,ex
; northerly toward Finch Ave. following closely ' Cex
'~Indian Line Rd. This expressway will be des
G'Interohanges are. contemplated at the crossin' :
fBelfield Expressway. (Hwy. #409), Rexdale Blvd and
In addition, structures Will be required at th”i"i
7"Mimico Creek complex, Amerioan Drive, Goreway D"
‘National Rallway, Woodbine Racetracm Entrance and‘

'Drive. At present, the northern limit of this project is

decided

‘ This discussion deals with the proposed overpass

; structure at the crossing of Hwy. #bZ? and Campus Rd., in: the,r

.kBorough of Etobicoke, Metropolitan Toronto. Discussions with .
regard to other structures along the expressway will be coverevl

in separate foundation reports,
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It is proposed to construct a 50 ft. single-span
structure having a width of 150 feet., The profile grade of
Bwy. #427, in the vicinity of the structure, will be at about
elevatlion 556. The proposed profile grade of Campus 1is to be
at about elevation 538. The associated approaches will,
therefore, be approximatﬂly 18 feet in the longitudinal and 10
feet in the transverse direction.

The predeominant stratum across the site is a cohesive
glacial till, consisting of a heterocgeneous mixture of clayey o
silt, sand and gravel, The thickness of this deposit ranges -
71 to 85 feet, This cohesive glaciél till deposit is ¢overed v
in certaln areas by fill, composed of clayey silt with sand andg
~gravel; the fill is up to 8 feet in thickness. Underlying the
predominant glacisl till is <hale bedrock. : g

6.2) Structure Foundations:

As mentioned elsewhere the profile grade of Campus
Rd. in the vicinity of the structure is to be at about elevatidh‘ ,
538. At least 4 feet of earth cover should be provided above
the base of the foundations in order ‘to satisfy the frost

protection requirements in this area. Taklng this into consider-;f'e

ation the foundatiens could be founded at or below elevation 53& .

At ‘and below this elevation the subsoll is competent' therefore,g”

the closed-type abutments could be founded on spread footings.

,: These footings can be designed using a safe allowable bearing

' pressure of 3.5 t.s.f, ,
The base of the footings will be located approximatelyf

6 to 8 feet below the grouniwater level recorded during the

period of investigation. The excavations will be carried. out

in a relatively impervious coheslve stratum. Therefore, no -

major dewatering problems are anticipated. Any minor éeepage

or surficial runoff into the excavations could be readily handled

by using standard techniques, such as pumping from sumps. During'

construction of the abutment footings care should be taken to

ensure that the foundation subsoll will not be softened by
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groundwater seepage or uncontrolled surface runoff. In this
regard it is recommended that a lean concrete working slab should
be placed at the footing formation level immediately after the :
completion of the excavations,

Settlement will be 1lnduced in the cohesive glacial till ‘ 
~ by the imposed footing pressure. The till 1ls competent in. ’z
nature; therefore, the settlement will be negligible 1in magnitude, o
providing the subsoil is not softened 2. dlscussed above, '

If the structure is deslgned as a rigid franme, then
a coefficlent of earth pressure at rest (K ) of 0.5 should be
assumed for the granular fill placed behind the wall, when '
designing the abutments. However, 1f some movement of the wall
is permitted then a coefficient of active earth pressure (K )

oI 2.33 can be used. :

The granular backfill behind the wall should be allowed
to drain in order to prevent the build up of excess hydrostatic,'
groundwater pressures in this area, This can be accomplishéd' .
by providing weep-holes at the base of the walls, The locafion"7  
and spacing of these weep holes should be determined in accordanéé 
with current D.T.C. practices. ‘ S

It is recommended that a value of 2,500 p.s.f. be Lsed
“in the computations to determine the sliding resistance between ‘
the concrete base of the footing and the underlying cohesive till
stratum, ' v
The closed- -type vertical wall sections w1ll be 1nherent1y’
stable with respect to a deep-seated rotationel type of failure j
in the foundation subsoil located beneath the spread footings.

6.3) Approsch Embankments:

The approaches, for the structure wlll extend ,
approximately 10 feet above the exlisfing ground'surface. In
addition, cuts up to 8 ft., will be reguired., Fills and cuts of
this height will be inherently stable with respect to 2 deep-
seated rotational type of failure, providing 1) the fills are -~
composed of properly compacted material and 1i) standard 2:1
slopes are employed for fill and cut sectlons.

0100308



-8 -

s The cohesive subsoil will,settle due to fhe,surchatgei,

: . ’ loading of the approach fills. Since the foundatiod su‘bsoikl‘is“
S heavily over-consolidated this settlement will be neglizible 1n’,9”
magnitude. : ' .

7. MISCELLANEOUS: Comeno

: The field work, performed during the perioﬂ of January76f
: to January 10, 1972, was carr*ed out Lnder the im ediatef"
‘esupervision of Mr., V, Korlu, Project Houndation nnginee'

7*';Foundation Engineer. This project was under the gener
fsupervision of hr. N, Devata, Supervising Foundation an‘fﬁ;ﬂ

:fwho also~reviewed this,:eport

 Suaheen Ahmad, P, Eng, =

. SAfao . ef,f'M Devata, P Eng.,;,
- “March 3, 1972. LT ‘
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DEPARTMENT OF HIGHWAYS- ONTARIC

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3 FOUNDATION SECTION
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DEPARTMENT. OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE
JOB . 72-11006 LOCATION Co-ords. 15,874,689 N3 972,74l E.

WP 273-66 BORING DATE__ Jan. 6, 1972
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DEPARTMENT OF HIGHWAYS- ONTARIO
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. ABBREVIATIONS USED IN THIS REPORT

‘PENETRATION  RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD - SPLIT 'SPOON ‘SKMELER‘
12 INCHES INTO THE SUBSOQIL, DRIVEN 8Y MEANS OF A (40 POUND HAMMER. FALLING FREELY A DISTANCE . OF 30 ANCHES:

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE. A 2 INCH, 60 DEGREE JCVONE, FITTED:
TO THE END OF DRILL RODS, . 12 INCHES iNTO THE SUBSO!L, - THE DRIVING ENERGY BEING 3%0. FOOT PQUNDS PER BLOW.

DESCRiPTION OF SOiL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE QES:R!;;D“
IN- THE FOLLOWING TERMS :-— ' o

CONSISTENCY *N' BLOWS/ FT. ¢ LB./SQ.FY. . DENSENESS ‘N BLOWS 7 FT.
- VERY SOFT o -2 0~ 250 VERYLOOSE 0 -4
SOFT 2~ 4 250 - 300 LoOSE : 4= 0"
FIRM a-8 $00 - 1000 COMPACT 10-30
STIFF 8 - 15 1000~ 2000 _DENSE 300= 80
" VERY STIFF 15 < 30 2000 - 4000 'VERY DENSE - > 80

HARD > 30 > 4000

TYPE OF SAMPLE -

S.S.  SPLIT SPGON . T.W.:. THINWALL OPEN

WS WASHED SAMPLE TP THINWALL PISTON
S.B. SCRAPER BUCKET SAMPLE 0.S. .OESTERBERG SAMPLE
AS.  AUGER SAMPLE . X F.S. . FOIL'SAMPLE

€S. ' CHUNK SAMPLE ' R.C. - ROCK CORE"

S.T.  SLOTTED TUBE SAMPLE
PH. - SAMPLE ADVANCED  HYDRAULICALLY
BEM. SAMPLE ADVANCED MANUALLY

SOIL TESTS

Gu UNCONFINED COMPRESSION L.V, - LABORATORY. VANE '

Q UNDRAINED TRIAXIAL FV. FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXIAL [ CONSOLIDATION
Q4 DRAINED TRIAXIAL s SENSITIVITY



Cy
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ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF soiL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G =

VOID RATIO

~PORCSITY -

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

....... e W WP
LIHUIUI TY INDER & ————
le
CONSISTENCY INDEX = ﬂ.l’_"'_
P

VOID-RATIO IN LOOSEST STATE

- VOID RATIO IN DENSEST STATE

DENSITY INDEX » —mox—€

; €mox ~ €min -
RELATIVE DENSITY D, 1S ALSO USED
HYDRAULIC MEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW

HYDRAULIC GRADIENT

- COEFFICIENT .OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = ————-—r

-Ae
(1+e)Ac
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = ——D8
Alogi O

“TIME FACTOR = %—}',i- ( d, DRAINAGE PATH }

bEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE . COHE SiON
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR. FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
EFFECTIVE STRESS

T¢= ¢+ 0 tan ¢

IN TERMS CF
‘TOTAL STRESS

Ty=Cy+ O fan §

COEFFICIENT OF FRICTION
SENSITIVITY

: ]
e

€
e

log, o
logwa or log o

M E<a

.:ﬁ.xcbme\{maq_q:

20rmw

x

. MODULUS OF. SHEAR' -DE.FQ:IMATlON

v DIMENSIONLESS - COEFFICIENT. USED WITH A SUFFIX APPLYING :

GENERAL

» 3-1416

BASE OF NATURAL LOGARITHMS 2-7183

OR Ina NATURAL LOGARITHM OF @
LOGARITHM OF G TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (@ 1S ALSO ussn)
SHEAR STRESS '

LINEAR: STRAIN

SHEAR STRAIN

POISSON'S RATIO ( U 15 ALSO ussn)

MODULUS OF. LINEAR DEFORMATION ( YOUNGS' MODULUS)

YMODULUS DF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO' POINT .OF APPLICATION
CF PRESSURE’

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT. TO-BE USED. WITH VARIOUS :
SUFFIXES IN EXPRESSIONS REFERR!NG TO NORMAL- STRESS
ON WALLS :

COEFFICIENT OF EARTH PRESSURE AT REST -

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDAYION
DEPTH . OF FOUNDATION BENEATH GROUND

YO SPECIFIC GRAVITY. ' DEPTH AND COHESION ETC..IN THE :
FORMULA FOR BEARING. CAPACITY e :

MODULUS OF SUBGRADE: REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE COF SLOPE TO HARD .STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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‘ . Ministry of 0 ' ‘
.. ¥ Transportatlion and :

Omaio

To: Mr.

Regional Manager,
Central Region, Toronto.

Communications

Memorandum

M. R. Ernesaks, ) From: Structural Office,
West Building, Downsview.

‘Attention: Date: January 11, 1977.
Qur File Ref. in Repiy to

Subject:

Highway 427 Overpass at Campus Road,
W. P. 273-66, Site 37-986,
District 6, Toronto.

Please change the D4 quantities for the following tender.

items to read:

South Bound Lane Bridge

Earth Excavation for Bridge Foundation 108 cu
Mass. Concrete : - 18 cu
Concrete in Bridge Foundation - 9C cu

~North Bound Lane Bridge

Earth Excavation for Bridge Foundation -~ 108 cu

- 'Mass Concrete 18 cu
‘Concrete in Bridge Foundation 90 cu

to Contractor to read:

yd -

yd

yd,

Please ‘change also the -guantities of Materlal Supplled by MTC

Normal Portland Cement (Bridge) 235 Ton*
Normal Portland Cement (Approach Slabs) - 16 Ton*

‘*Bach, ‘South Bound & North Bound Lane Bridge.

“WV/WL/cE W. Vlelrose,

for: W. Lin,

Regional Structural De51gn EnglneerLe

N. Zoltay
J. Wear

H. Greenland
A, McKim

B. Giroux

C. Farrell

E. Var Reilen
/6. Mirza
. fﬁ,o" MECHANISS

“%Mmmaﬁ_ o
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Mr. 8.C.E. Burkhardt 5011 Mechanics Section
Structural Plarning Office Geotachnical Gffice

3501 Dufferin Street West Building, Downsview
Mr. M.D. Bendayan duly 23, 1978

HWY. 427 OVERPASS AT CAMPUS ROAD
W.F. 273-66, Site 37-986
District 6, Toronto

Further to your memo dated July 17, 1975, we have reviewed the
subsoil conditions and other related information contained in our’

Foundation Report W.0. 72-11006 taking into account the prOposed'redesign i

- of the structure. It is understood that there is no change in alignment
except an increase in span approximately 8 ft. longer than the original.

‘proposal. The subsoil at this site generally consists of very stiff to
hard glacial tiil (het. mixture of clayey silt, sand and gravel) and

in our opinion for a winimal increase in the span Yength, there will be
ne need for an additional investigation and our recommendations discussed
fn our Foundation report will be applicable for the redesign, e

Y. Korlu
Project Engineer

For

M. Devata - -
Supervising Engineer
C.C. £.5. Grebski ‘ '
R.D. Gunter
R. Fitzgibbon
H. Greenliand

Files’
Record Services




< Ministry of 0 6
@ Transportation and

Communications

Ontario Memorandum
To: Mr. C. Mirza, Frem: G. C. E. Burkhardt,
Head, Soil Mechanicsg Section, Structural Planning Office,
West Building. 3501 Dufferin Street.
Attention: Date: July 17, 1975.
Our File Ret. in Reply to g e
e ERe NG
6 “:GWNGAL op,r,,,p
Subject: Hwy. 427 Overpass at Campus Road, -

/ L 17 7

Z,
%,

.97, N
7t g5 S0IL MECHﬁ““’W$
Uﬁf,”'g' W [\

W.P. 273-66, Site 37-986,
District 6, Toronto.

o2
=
L
=
N

The bridge design re. above grade-separation (completed in
December, 1972) was based on your Foundation Report W.O. 72-11006
issued on March 10, of the same year. Further to this, recent
planning revisions determined that a new ramp be developed adjacent
to the Hwy. 427 N.B. lanes in the area of the freeway overpass at
Dixon Road so as to allow traffic from the south to exit at Campus -
Road. As a result of this, and to allow for heavy vehicles to properly
make left turns into future Campus Road, the pavement approaching the
bridge has to be widened on the north 51de.

It is therefore necessary to redesign subject structure based
‘on a span approximately 8 ft. longer than the original proposal.

- Please note that both Hwy. 427 and the crossing road horizontal
alignments remained unaltered. The only difference cccurred in the
Campus Road profile which, to satisfy the increased structure depth
required by the new span, had to be slightly lowered.

In view of the above would you kindly review the recommendatlons
contained in W.0. 72-11006 and advise us of any possible changes
you wish to make.

We are attaching three prints each of :

L Plan of Hwy. 427 at Campus Road (1" = 40')
= Profile of Campus Rocad 1% 100' Horizontal

1" = 10' Vertical
- Profile of Hwy. 427 1" = 100' Horizontal
' 1* = 10' Yertical

As per current scheduling your reply is due by September 10, 1975,

R

MDB:Im M. D. ®éndayan,
Attach. STRUCTURAL PLANNING ENGINEER,
for:

G. C. E. Burkhardt,
REG. STRUCTURAL PLANNING ENG.
. Fitzgibbon
Anderson
Shedler
D. Gunter

Wtfjf—i'ﬂ
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DEPARTMENT OF TRANSPORTATION AND CONIMUNICATIONS

MEMORANDUM
To:  Mr. M. Devata, From: K. W. Ingham
Sup. Foundation Engr. :
ATTENTION: DaTg: March 10, 1972
Cur FiLe ReF. INREFLY T2
SuedEeT: Foundation Investigation 72-110054;

Bridge Pcoting; Highway 427

Three boreholes, Nos. 1, 2 and 3 interseched
bedrock &t the site. The rock is a dark grey shale with
thia bands of calecareous shale and beds of limestone and
siltstone. A small amount of till was recovered at the -
top of each hole and this appears to be underlain by 2.0
to 8.0 ft. of moderately fractured bedrock and then the
undisturved shale., The depth to bedrock and correspond-
ing elevation for -each hols is given below.

Depth to Bedrock

’,3013 XNo. Bedrock - ft. Elevation - ft.
a1 85.5 Y

2 77.0 !

3 755 1469.8

K. W.. Ingham, .
EWI:mv : Geologist.
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