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Job No. 85 F 406A / 85 F 406B December 17, 1986

The Corporation of The City of Barrie

and Barrie View Farms Limited

c/o Skelton, Brumwell & Associates Limited
49 Mary Street

P.0O. Box 940

Barrie, Ontario

L4M 4Y6

Attention: Mr. D. Skelton, P.Eng.
Gentlemen:
Re: Supplementary Geotechnical Investigation

Molson Park Drive, Sanitary Sewer
Barrie, Ontario

We are pleased to report the findings of our supplementary
geotechnical investigation carried out for the above noted
project. The work was carried out for two Clients, The
Corporation of The City of Barrie (Job No. 85 F 406A) and
Barrie View Farms Limited (Job No. 85 F 406B) . Authorization
to proceed with the work on behalf of both Clients was received
from Skelton, Brumwell & Associates Limited in a letter dated
September 3, 1986.

The original geotechnical investigation for the project was
carried out by Peto MacCallum Ltd. in January of 1986. The
findings and recommendations of that investigation were
presented in Peto MacCallum Ltd. report 85 F 406 dated
March 21, 1986. This supplementary report should be read in

conjunction with the original March 21, 1986 report.

The project involves a proposed sanitary sewer to service the
City of Barrie lands near Molson Park Drive (formerly Mapleview

Drive) and Highway 400. The project section, for purposes of

240 Bayview Drive, Unit 5, Barrie, Ontaro LN 4¥8 Teiephone (706 726-5555
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this assignment, follows Molson Park Drive from the westerly
limits of the proposed Barrie View commercial/industrial
subdivision some 560 m west of Highway 400, to Bayview Drive
some 490 m east of Highway 400, giving a total length of about
1050 m. A 600 mm sewer pipe diameter is proposed with the
sewer invert not more than 15.5 m below existing grade at the
west end decreasing to about 4 m at the east end as shown on
Skelton, Brumwell & Associates Limited Drawing 825288-2 dated

April, 1986, and on the enclosed Drawing 2 "Soil Sections".

West of manhole X shown on the appended Borehole Location Plan
Drawing 1, the exact profile has not been finalized and the
profile shown on Drawing 2 represents the lowest profile
considered. It is understood that the actual profile will

likely be at least 2 m higher with a drop at manhole X.

Three alternative sewer routes were addressed in the original
investigation as shown on the appended Borehole Location Plan.
One alternative followed Molson Park Drive for the entire
project route to Bayview Drive. A second alternative diverged
south from Molson Park Drive at manhole X about 300 m west of
Highway 400, and followed an existing stream channel east to
the future Bayview Drive extension, then north to Molson Park
Drive. A third alternative diverged north from manhole X for
an approximate distance of 300 m, then ran east to Bayview
Drive. Only the Highway 400 crossing locations of the north

and south alternative routes were investigated in detail.

Since the original investigation the Molson Park Drive
alignment has been selected as the preferred overall
alternative. The actual Highway 400 crossing location was not
finalized, and three alternative crossing locations being
considered include the Molson Park Drive centreline directly

beneath the Highway 400 overpass structure, and either north or
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south of the structure some thirty meters from the Molson Park
Drive centreline. Design revisions have also been made
involving lowering of the sewer invert by some 3 to 4 m with

the greatest change of depth at the west end.

The majority of the original boreholes put down along Molson
Park Drive contacted a very dense, non-waterbearing sand
stratum near termination depth, suggesting that much of the
sewer at the revised invert level could be built in tunnel with
relatively few problems. The purpose of the present,
supplementary investigation was to fully establish the
continuity of the non-waterbearing sand to a sufficient depth
below invert level and to determine the soil and ground water
conditions at the north and south alternative Highway 400
crossing locations adjacent to the overpass structure. Based
on the findings, geotechnical design and construction
recommendations are presented addressing the practical limits
of tunnel construction, tunnelling techniques, ground water
control considerations, shaft construction, the effects of
tunnel construction and dewatering related settlement on the
structure and the road surface, and the preferred Highway 400

crossing location.

INVESTIGATION PROCEDURE

The supplementary investigation field work was carried out
during the period from September 2 to September 8, 1986.
Boreholes 1 through 9 of the original investigation were re-
augered (unsampled) to the original borehole termination depth
and then extended as conventional sampled boreholes to depths
of between 9.25 and 16.40 m or 1 to 2 m below the revised sewer
invert level. Boreholes 17 through 20 were newly drilled
sampled boreholes put down to depths of between 12.35 and
13.70 m at the north and south alternative Highway 400 crossing
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locations, Borehole 21 was a new, fully sampled borehole put
down to 9.50 m depth beneath the Highway 400 overpass structure
to verify the continuity of the soil stratigraphy between
boreholes 5 and 6 at either end of the structure, as required

to confirm the feasibility of tunnelling beneath the structure.

The borehole locations are shown on the appended Borehole
Location Plan - Drawing 1. The re-augered boreholes are now
numbered 1A through 9A.

A special, short boom drillrig was mobilized to drill
borehole 21 beneath Highway 400 overpass. The remaining
boreholes were advanced using a CME 55 track mounted drillrig
fitted with 150 mm diameter hollow stem augers. Wash boring
techniques were used to advance borehole 1A and 2A below 10 m
depth. The drillrigs were supplied and operated by a

specialist drilling contractors.

Representative samples were taken in conjunction with standard
penetration testing at regular intervals of depth not exceeding
1.5 m.

Ground water observations were carried out in the boreholes
during and following the completion of drilling. Specially
installed standpipes were placed in eight of the boreholes to
establish the stabilized ground water conditions. The
standpipe water level readings are presented in Table I

appended.

The field work was carried out under the full-time supervision
of a Peto MacCallum Ltd. engineering staff member who directed

the drilling, sampling and standpipe installation operations,
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documented the soil stratigraphy, monitored ground water
conditions and processed the recovered sample for laboratory

testing and/or storage.

Survey control for the investigation was also carried out by
Peto MacCallum Ltd. Ground surface elevations at the borehole
locations are referred to the following geodetic benchmark
(B.M.) obtained from the Ministry of Transportation and

Communications:

B.M. : Tablet set horizontal in east face of north
concrete abutment, 4.79 m south of
northeast corner, 0.18 below coping of
overpass structure at Highway 400 and
Molson Park Drive. Number DH095-68.

Elevation: 301.731 (Metric, geodetic datum)

All recovered samples were returned to the laboratory for
detailed visual examination and moisture content
determinations. The laboratory testing also included six (6)
particle size distribution analyses for the non-waterbearing
sand stratum within which the sewer will be constructed. The

results are presented on the appended Figure 1.

SUMMARIZED FINDINGS

Detailed findings of the investigation including soil
descriptions, inferred soil stratigraphy, sampling records,
standard penetration test 'N' values, ground water
observations, standpipe installation details and laboratory
moisture content determinations, are presented on the appended

Log of Borehole sheets.

The inferred soil stratigraphy and borehole data are also

summarized on the enclosed soil sections drawing - Drawing 2.
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It should be noted that the proposed sewer invert west of
manhole X near borehole 3A is shown on Drawing 2 at the lowest
depth being considered at the time the supplementary
investigation was undertaken. As discussed, this portion of

sewer will likely be at least 2 m higher,

The soil sttatigraphy throughout the investigated area is
comprised of five (5) distinct soil units, namely surficial
topsoils and roadway embankment fills, "upper" fine sand, silty
sand/sandy silt, silt and "lower" sand. For purposes of this
report these units are numbered 1 to 5§ respectively in order of

contact during drilling.

The "upper" fine sand and silty sand/sandy silt extended to
depths of between 13.25 m (borehole 1A) and 2.30 m
(borehole 5a). The underlying silt layer ranges in thickness
from 0.75 m (borehole 10) to 4.70 m (borehole 2A) and is
typically between 1 and 2 m thick. All the native soil strata

are typically in a dense to very dense condition.

A more detailed description of the soil stratigraphy 1is

presented in our original report.

Ground water was contacted within the unit 2 "upper" fine sand
and the unit 3 silty sand/sandy silt. The ground water occurs
in a perched condition controlled by the underlying, less
pervious unit 4 silt layer. The perched ground water was
generally contacted from 1 to 2 m below ground surface along
Molson Park Drive west of and including borehole 10, with a
maximum depth of 3.59 m at borehole 3. Boreholes 17 through 20
were drilled on higher ground outside the cut section of
roadway at the Highway 400 crossing and accordingly, the ground
water was contacted at somewhat greater depths of between 2.95

and 4.74 m. The ground water contact depths indicate a
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downward hydraulic gradient from west to east from about
elevation 305.0 at borehole 1A to elevation 290.5 at

borehole 10, as shown on the soil section drawing.

The soil stratigraphy disclosed by the supplementary
investigation confirmed the presence of unit 5 "lower" sand
through the full additional depth explored at all borehole
locations except borehole 2A. At borehole 2A, the "lower" unit
5 sand extended from 13.55 to 15.25 m depth and was underlain
by a 100 mm layer of grey, silty clay followed by a further
50 mm of grey, fine sand at the borehole termination depth.

At the alternative Highway 400 crossing locations (borehole 17
through 21) the soil stratigraphy was generally consistent with
the previous borehole findings except for variations in the

contact depth/elevations of the various soil strata.

The ground water conditions were also similar to the original
investigation findings, except that the "lower" unit 5 sand
deposit contained ground water at the location of borehole 2A.
It is considered that the lower aquifer at borehole 2A is a
local anomaly, related to the clay layer contacted at 15.25 m

near the borehole termination depth.

DISCUSSION AND RECOMMENDATIONS

Construction Alternatives

Based on the findings of the supplementary investigation, and
given the increased depth of the revised sewer invert, it is
recommended that the majority of the sewer installation should

be carried out by tunnelling.

Tunnelling techniques will be most practical where the tunnel
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can be advanced through non-waterbearing unit 4 silt and/or
unit 5 sand. Referring to the appended Soil Sections drawing,
it should be possible to advance the tunnel through the unit 4
and unit 5 strata within the section defined by borehole 7 at
the east and borehole 3 (manhole X) at the west end.
Approximately 360 m of tunnelling would be involved within
these limits which constitutes about 34% of the total 1050 m

project section.

At borehole 8 the impervious silt layer was contacted at
considerably greater depth - only 0.5 m above the sewer invert
elevation. Tunnelling would be much more difficult because
waterbearing unit 2 and 3 sand/sandy silt would be encountered
necessitating some form of ground water control. The sewer
invert would have to be lowered within the section east of
borehole 7, so that tunnelling procedures could be feasible
through to borehole 10. The sewer would have to be lowered to
sufficient depth so that the tunnel obvert remains within the
non-waterbearing unit 4 and 5 soil strata. The actual required
depth will therefore depend on the selected tunnel diameter.
It is understood that the tunnel will be at least 1.07 m in
diameter in which case the sewer invert would have to be

lowered by about 2 m.

East of the location of borehole 10, the sewer invert will
generally be not more than 6 m below existing grade and open
cut construction techniques will be more practical. Detailed
recommendations regarding open cut construction have been

presented in our original report.

Regarding the waterbearing "lower"™ sand unit at borehole 24,
eductor well points or deep wells will be required to effect
dewatering for tunnelling purposes at the initially proposed

14 to 16 m maximum invert depth. Ground water control could
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also be achieved by using special tunnelling techniqgues
involving the use of compressed air within the tunnel chamber.
As discussed, it is understood that the sewer will likely be
raised by at least 2 m in the section west of manhole X near
borehole 3. In this case, much of the sewer obvert could be
within waterbearing unit 2 and 3 sands and sandy silts
requiring similar ground water control measures for tunnel

construction.

Based on discussions with specialist tunnelling contractors two
alternative tunnelling techniques are being considered. It is
understood that a small tunnel boring machine could be made
available which would produce a 1.07 m outside tunnel diameter.
A steel liner would be jacked into place following the tunnel
boring machine. Alternatively, an oversized 2 m diameter could
be constructed using conventional hand mining techniques or a
tunnel boring machine. In this regard it is recommended that a
hooded tunnelling shield is utilized since the unit 5 sand is
will tend to exhibit a "running ground" condition if left
unsupported for an extended time. Typical particle size
distributions of the unit 5 sand material are presented on the
Figure 1. It should be noted that gravelly materials were
encountered at certain locations as noted on the borehole logs,
which are not represented on the particle size distributions

curves.,

Conventional "Jack-and-Bore" tunnelling was also examined, but
is not considered practical because the long distance between
shaft locations (at least 75 m at the Highway 400 crossing
location) would make it difficult to maintain alignment and
profile control within the tolerance requirements for a sewer

conduit,
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Shaft and Manhole Construction

It will be necessary to control the perched ground water for
construction of the tunnel shafts and manholes. With the
aforementioned practical tunnelling limits, it is understood
that the shaft at the east end of the tunnel will be situated
opposite borehole 7, on the south side of the south ditch of
Molson Park Drive. The west end shaft will be located at
manhole X. Either vacuum well point dewatering or a sheet pile
cutoff system may be considered for ground water control
purposes as detailed in the original report in the context of
open cut and braced excavation sewer construction alternatives.
It should be noted that placement of the sheet piling using
conventional pile driving techniques will be quite difficult
given the very dense soil conditions. Either preaugering,

Jetting or vibratory hammer techniques should be considered.

It should be possible to avoid elaborate well point dewatering
or sheet pile cut-off ground water control measures for
construction of the manholes. The manholes could be
constructed using a caisson augering machine in conjunction
with steel liners set into the impervious silt layer to

function as a ground water cut-off.

The shaft and manhole liners should be constructed with a
permanent ground water cut-off at the location of the
impervious silt layer in order to avoid long term seepage from
the perched ground water aquifer into the pervious, non-

waterbearing unit 5 sand below.

Highway 400 Crossing Locations

From a strictly geotechnical viewpoint, the north alternative

crossing location (approximately 30 m north of the Molson Park
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Drive centreline) would be least attractive since the obvert of
a 1.07 m diameter tunnel could approach to within 0.5 m from
the waterbearing unit 3 sand/sandy silt at borehole 18. A
slightly greater cover of 0.6 m occurs at borehole 19 on the
south side alternative, A 2 m diameter tunnel would not be
practical at either the north or south location since it would
encounter the waterbearing unit 3 material unless the tunnel
invert is lowered. It would then be necessary to hang the
sewer pipe from the top of the tunnel in order to maintain the

designed sewer invert profile.

Although as little as 250 mm of cover is considered sufficient,
the soil stratigraphy can vary between borehole locations and
there would be a considerable risk of punching through to the
unit 3 waterbearing material at both the north and south

alternative crossing locations.

Along Molson Park Drive, at least 2.5 m of cover is available
for a 1.07 m diameter tunnel at borehole 6. The Molson Park
Drive centreline crossing alternative 1is, therefore,
geotechnically most suitable. It is understood that
construction accidents could occur resulting in loss of ground
near the overpass structure foundations. The consequences of
such accidental failures would be more manageable if the tunnel
were located beneath the Highway 400 embankment at either the

north or south alternative crossing locations.

Nevertheless, numerous tunnelling projects have been
successfully completed beneath various types of structures with
no adverse conseguences. The cost/risk trade-off should be

carefully reviewed in selecting the crossing route.
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Overpass Structure Settlement Considerations

Two potential sources of settlement have been identified
associated with the tunnelling operation. If the well point
dewatering alternative is selected for shaft construction,
settlement at the ground surface may occur as a result of the
ground water drawdown and associated increase in effective
stress within the dewatered units 2 and 3 soil strata.
Settlement would also occur as a result of changes in the state

stress of the soil induced by the actual tunnelling operation.

About 3 m of ground water drawdown would be required in the
vicinity of the Highway 400 crossing at all three alternative
crossing locations. The magnitude of drawdown related
settlement would be less than 5 mm at the location of the well
points. The radius of influence of the dewatering system is
estimated at 60 m. Therefore, shafts located in the vicinity

of boreholes 7 and 3 as previously discussed, would not be

expected to cause drawdown related settlement at the overpass

structure. A drawdown related settlement of 5 mm could occur
only if the perched aquifer is permanently drained through the
entire project area. It should be possible to avoid this
situation by ensuring that the shaft and manhole liners are
sealed into the impervious silt layer to prevent ground water
seepage from the perched aquifer into the pervious, non-

waterbearing unit 5 sand below.

Regarding settlement due to the actual tunnelling operation, a

projected centreline settlement of less than 1 mm has been

computed assuming a maximum tunnel diameter of 1.07 m at about
7 m depth. With a 2 m diameter tunnel and 6 m overburden cover
above the obvert, 2 mm of settlement has been computed.
Referring to the enclosed Drawing 3 showing a cross-section at

the Highway 400 overpass, it is apparent that the settlement
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should not effect the structure footings. Settlement will take
place due to overburden pressure only, since the tunnel will be

outside the zones of influence of the footing loads.

We trust you will find this report complete within our terms of
reference and sufficient for your present requirements. Please
contact our office if there are any questions or if we can be

of any further service.

Yours very truly,

Peto MacCallum Ltd.

Marian S. Molodecki, P.Eng.
Consulting Geotechnical Engineer

R

’;;ﬂ/ Sol Pilch, P.Eng.
Chief Geotechnical Engineer

MSM:1vj/hm



DATE

(1986)

Sept. 15
Sept. 23
Sept. 26
Oct. 21

DATE

(1986)

Sept. 15
Sept. 23
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TABLE I

Job No.

STANDPIPE WATER LEVEL READINGS

SUPPLEMENTARY GEOTECHNICAL INVESTIGATION

MOLSON PARK DRIVE SANITARY SEWER
BARRIE, ONTARIO

Borehole 1A
Depth Elev.
(m)

2.37 304.33

1.48 305.22

Borehole 17
Depth Elev.
(m)

3.87 296.96
2.95 297.88

Borehole 2A

Depth Elev.
(m)
10.82 293.79
10.15 294.46
12.01 292.60

Borehole 18
Depth Elev.
(m)

4.51 295.87
4.74 295.64

Borehole 5A
Depth Elev.
(m)

1.01 295.69
1.17 295.53

Borehole 19
Depth Elev,
{m)

3.8 295.72
3.90 295.63

86 F 406a
86 F 406B

December, 1986

Borehole 9A
Depth Elev.
(m)

1.10 293.40

0.85 293.65

Borehole 20
Depth Elev.
(m)

3.99 296.14
4.04 296.09
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LIST OF ABBREVIATIONS

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N’, - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
0.3m INTO THE SUBSOIL. DRIVEN BY MEANS OF A 63.5kg HAMMER FALLING FREELY A DISTANCE OF 0.76m.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A S51mm, 60 DEGREE CONE, FITTED TO
THE END OF DRILL RODS. 0.3m INTO THE SUBSOIL. THE DRIVING ENERGY BEING 475 J PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
iN THE FOLLOWING TERMS: -

CONSISTENCY ‘N’ BLOWS/0.3 m c kPa DENSENESS ‘N’ BLOWS/0.3 m
VERY SOFT o - 2 0 - 12 VERY LOOSE o - 4
SOFT 2 - 4 12- - 25 LOOSE 4 - 10
FIRM 4 - 8 25 . 50 COMPACT t0 - 30
STIFF 8 - i 50 - 100 DENSE 30 - 50
VERY STIFF 15 - 30 100 - 200 VERY DENSE > B0
HARD > 30 > 200

W.T.P.L. WETTER THAN PLASTIC LIMIT D.T.P.L. DRIER THAN PLASTIC LIMIT

A.P.L. ABOUT PLASTIC LIMIT

TYPE OF SAMPLE

S.S SPLIT SPOON TWw THINWALL OPEN

WS WASHED SAMPLE TP THINWALL PISTON

s 8 SCRAPER BUCKET SAMPLE 0s OCESTERBERG SAMPLE
AS AUGER SAMPLE Fs FOIL SAMPLE

cs CHUNK SAMPLE R.C ROCK CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY

PM SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION LV LABORATORY VANE
Q UNDRAINED TRIAXIAL FV  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL
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LOG OF BOREHOLE No. /1»
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JOBNAME _ MAPLEVIEW DRIVE SANITARY SEWER JOBNo. 85 F 406B
Sept4-a 5786
LOCATION __Baxrie, Ontario BORING DATE _Jan. 2/86 ENGINEER-M.S.M. =~
BORING METHOD __Continuous Flight Hollow Stem Augers Wash Boring - NX Casing TECHNICIAN _R.S./S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy af LIQUDLMIT______wy | Standpive .
PLASTICLIMIT . wp | Installation Detail
o zZ|. En WATER CONTENT. w GROUNDWATER
DESCRIPTION z E 1 2] £ | SO | DYNAMICCONEPENETRATION x| wp W Wy, OBSERVATIONS
DEPTH| Borehole No. 1 3 S | 2| £ | £% | STANDARDPENETRATIONTEST«| * 5 " AND REMARKS
in = = = Q5 N
PETRES GROUND ELEVATION: 306 . 76 2| * Az o BEQWSIO3m WATER CONTENT
0.08[|PAVEMENT: 75mm asphaltic
concrete ben . al
FILL: Compact reddish 306 - tonite se
brown fine sand, some silt,
moist 1] 8522 i ?
141.50 305 X sept. 26/8¢
Becoming loose, wet Ss]7 é
2.15
FINE SAND: Compact, light
brown fine to medium sand, 3185119
trace o' _some silt, L
30203 saturated
Becoming very dense 4| 88| 60 N
|}-13 mm dia. CPVC
standpipe
51 8s) 71
4.
6] ss| 93 ? S
6.
7] ss§ 104 | b
16.2 m slotted
7.9 | filter
8] ss! 87 // - »
9.0 H
9] S5 41 -\ 4
\ —:
ro-03 [ -
SILTY SAND/SANDY SILT: __ o4
0.5 Very dense, grey silty fing 2
sand to sandy silt, ulhiforn 5
dilatant, saturated I SS_} 80/{150 rm Ie g
05 . L 35 | 83 £
BOREHOLE 1 TERMINATED . 5
: { 295 5
12 |- g
‘ <[ 294 2135 |96 < 4
13.25 : -auger cuttings
3.5 oLLT: Very dense, grey silt 1
occ. sandy lenses, wet 293] 3788 | 86/!150 nm é;
1435 7 f |
Occ. silty clay lenses NES | 2022755 ] 94 ( o) ;
15.0 ” }T !
291 5{35 |95 / .
Prom Sewer] Invert Erbentomte seal
16.15 61 355 100475 1y EL F90.9 /
16.40 . E | & v
16.5 SAND V. dense, llght brown, / 290 Refer to Table I
fine sand, trace silt for stardpipe
BOREHOLE TERMTNATED AT 16.40 @ waterlevel
! readings
186
NOTES:

* Moisture content of Unit 2, 3 and 5 strata not representative due to introduction of
wash water into cased borehole.

cHECRED BY. /7 [ 7y

PALL 5044 MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




2<% PETO MacCALLUM LTD.

“ew’ CONSULTING ENGINEERS

LOG OF BOREHOLE No. 2/2»

JOBNAME __MAPLEVIEW DRIVE SANITARY SEWER Sept 8786 JOBNo. _85 F _406B.
LocatioN __Barrie, Ontario BORING DATE _Jan. 2/86  ENGINEER.__M:-S-M.
BORING METHOD _Continuous Flight Hollow Stem Augers Wash Borine = NX-Casing TECHNICIAN _R.S./S.R.
- — - — Standpipe
SOIL PROFILE SAMPLES SHEAR STRENGTH C »f LIQUID LIMIT. WL : ;
v PLASTIC LIMIT— wp Installation Detail
o z 1, E ; WATER CONTENT. W GROUNDWATER
DESCRIPTION z = | = = S | DYNAMIC CONE PENETRATION x| w, w Wi OBSERVATIONS
z =1 £ |52 TEST o 3 L AND REMARKS
DEﬁTH Borehole NO. 2 3 ; | = %7; STANDARD PENETRATION [N
- = = ¢ - (7
METRES GROUND ELEVATION: 304, 61 = =P 5o BEQWS0Sm o WATER CONTENT
FILL: Compact, brown fine ss | a2 Ip
to medium sand, trace gravel 304 r L_
some silt, moist (frozen) —
- 2488 ] 29
14L1-50 303
1.601TOPSOIL; Loose,dark brown ss 18
ilt, fine sand, low
2.15 rganic, moist 5
FINE SAND: Loose, reddish .
jprown fine sand, trace to 3024185 |9
Ls—ome silt, moist -
34320 Bezc;ning light brown )
fine to'medium sand 301 51 85 )51
Becoming very dense,
saturateéd
6| 88 | 64 \
48 4 55 N
S1ILTY SAND/SANDY SILT: very 7|88 |69
dense, light brown sandy I F
silt, uniform, dilatant, -
saturated g r . .
I L299 /513 mm dia.
CPVC standpipe
6.
8188 |50
298
e B Wa {r"\
Becoming grey silt, some Kot B
7.9 sand 297
9188 |43
296 4auger cuttings
—— SILT: v d
9. T er ense, gre
Si%ft:, milme%fus darkggrgy. rd \
si cla enses an P
layel):,s, t%:,ace fine sand, <7> 295010 | SS | 64
moist ‘\
1051185 5G| Ayl 20941} S5 |85 \'
BOREHOLE 2" TERMINETED o
21851 97 @ ~bentonite seal
293 !
3| 88| 87 x
12 L= oct. 21/86
29214 55 81 <
51 S8 ! g7 > sand auger
135 1359 291 cuttings
SAND: Very dense, lgt. br. fine 6| S5 | 84/1150 mm ({
to medium sand, trace silt, Proposed Sewer Invert |
saturated B
1 290 L 290.4 \
: |
i [
15.0 open end
s N : 7 [ & |100/[175 fm 4 ;
T5. 401~ 100 mm grey silty clay layer —t 5ag !
(till-like sandy) 50 mm grey : ’
fine sand, saturated l Refer to Table I
BOREHOIE TERMINATED AT 15.40 m ! for standpipe )
16.5] - water level readings
! !
\’
i |
184 i ;’ i i
| i L :
NOTES: !

* Moisture content of Unit 5 stratum not representative due to introduction of wash water into cased borehole

CHECKED By« /( 5

P S04

MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA i




2« PETO MacCALLUM LTD. LOG OF BOREHOLE No. ¥%

w»’ CONSULTING ENGINEERS

JOB NAME MAPLEVIEW DRIVE SANITARY SEWFR JOB No BS F 406A
- - ST I/86 e
LOCATION ____ Barrie, Ontario BORING DATE _Jan. 2/86 ENGINEER _M.S.M
BORING METHOD __Continuous Flight Solid Stem Augers TECHNICIAN S.B
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| LIQUID LIMIT Wy,
- PLASTIC LIMIT. . Wp
==
N ) @ WATER CONTENT_._ W GROUNDWATE
DEPTH DESCRIPTION _%_ z ; 2 § = | DYNAMIC CONE PENETRATION x Wwp w wr OB,SERYATA'0¥§
£ Bo le No. 3/3A é - g;z STANDARD PENETRATION TEST- - AND REMARKS
MetrefGrounD ELEVATION:  301.30 * = 3z BLOWS/EOOT o WATER CONTENT < (borehole 3)
FILL: Dense, brown gravelly a1
sand, trace silt, moist
(frozen) 1] S5 | 48
1.15 ' N 300
FINE SAND: Dense, brown fine sy
L sand, same silt, wet =] 19 1
2.05
SILTY SAND/SANDY SILT: 9 3] ss 10
Dense, light brown silty fine : p
sand, wet -
3
29g | 4] ss | 34 &
3.60 o ‘
Becoming very dense, saturated |4 sl ss | 52
40704297
4.9 U=
.@Z 6] ss | 62
{728 s ] 63
6.0 . s
-1 295
6.65
" Becaming grey, sandy silt, ’ 8! ss { 51
uniform, dilatant 1-11] 294
1. 1N
| 293 9] 85 | 53 X\\
9.4._9:09 : ™~
SILT: Dense, grey silt, trace i 292
fine sand, trace plasticity, ,J-\A
moist to damp < 1] ss |100/]275 im
10.19 (BOREHOLE 3 TERMINATED _ 201 | 10| 85| 49 = o
w051 10.20 SAND: Very dense, brown fine T
i to medium sand, trace gravel, 2| ss 1100/ 150 mm :
trace silt, damp l
1 290
3i _SS |100/] 125 mm Proposed | Sewer :
EL 289.8 !
e. | ,
12.20_ . 289! 4| ss 100/ 100 pm %
300 mm gravelly layer l
5 Ss | 100/} 150 m !
1320 7 g !
= 9 BOREHOLE TERMINATED AT 13.20 m . Upon completion of
! drilling, water level
i at 7.90 m, borehole
' open to 9.60 m
| J 7 hrs after completion
f ! water level at 3.60 m
15, borehole open to
1 4.00 m
|

NOTES  * Road elevation raised since original borehole drilled, {boreholes 3 to 7)

CHECKED BY . ///_‘///, /

MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF € AN VITA

P g




Z=% PETO MacCALLUM LTD. LOG OF BOREHOLE No. 44

“ww»’ CONSULTING ENGINEERS

JOB NAME MAPLEVIEW DRIVE SANITARY SEWER P JOBNo. _85 F 4063
SEPL.TI7 00
LOCATION —____ Barrie, Optario BORING DATE _Dec. 31/85 ENGINEER M.S.M,
. : . .S,
BORING METHOD __Continuous Flight Solid Stem Augers TECHNICIAN _S+B-r R
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a} LIQUID LIMIT______ Wy
— PLASTIC LIMIT—____.Wp
a 5| S Q WATER CONTENT. w GROUNDWATER
DESCRIPTION Z | E | 21 £ | 22 | DYNAMIC CONE PENETRATION OBSERVATIONS
DEPTH S 2 3] |53 | A RO N ETRATION To0T- o WV ¥ W AND REMARKS
in Borehole No. 4 z Z S = z>
Mot res| GROUND ELEVATION: 298710 Iz 3z BE‘%WS/F(ggT %0 \V,l«\OTER C:(‘)NTENB'I“) %
FILL: Very dense, brown,
gravelly sand, trace silt, 7
uniform, moist (frozen) " TEs 18 )
1.20 297 ‘
FINE SAND: Very dense to dense, -

light brown fine sand, trace to

sare silt, moist to saturated

; 2lss | 77 ////i
| 296

lss | 39 ‘/////

SILTY SAND/SANDY SILT: 11295

Dense, grey, sandy silt,
occasional clayey lenses,

uniform, dilatant, saturated

(3)] 204 |-5f55 | 44 7)

1 glss | a5 /)
5.15 1293
SILT: Dense, grey silt, trace 7iss 32
3.80) 5298, 075, FAkEMe finecgand &
Becaming clayey 2 [ B[SS | 45 e
9lss | s50/{80 nt; ’
6.90| BOREHOLE 4 TERGINA’.]ED]_ 4 1188 100/] 250
6.95| SAND: Very dense, brown, medium [ ... |22k
to ocoarse sand, trace silt, damp
2{ss  |100/]/200 mm
Q
t: 945
Becaming gravelly 3{ss 100/1310_@ _En%ﬁ Sewer Hnve)
1| 289 EL 289.53
2ag |—41SS _1100/|225 mm Upon campletion of
1010 : drilling, water
BOREHOLE TERMINATED AT 10.10 m level and cave at
1.65m

NOTES

CHECKED BY /."/[(//ﬁ
” 7

@\1!%\1!}1?!1 OF THE ASSOCTATION OF CONSULTING ENGINEERS OF CANADA




2% PETO MacCALLUM LTD.

Y’

JOB NAME
LOCATION
BORING METHOD

CONSULTING ENGINEERS

MAPTEVIFW DRIVE SANITARY SEWER

LOG OF BOREHOLE No. s/

08 No. 85 F 406a

Barrie, Ontario

TAAR
Sept—16/86

Continuous Flight Solid Stem Augers

BORING DATE _Jan. 2/86 ENGINEER M.8.M.
TECHNICIAN _R.8., S.B.

PAVEMENI: Very dense, brown Sand [Rovs
and gravel, trace silt, moist

SOIL PROFILE SAMPLES
z Z
I~ 24
DESCRIPTION 2128« |25
DEPTH S| 28] 5| 3=
in |Borehole No. 5 < N N A £
Metred CROUND ELEVATION:  296.70 = =z

SHEAR STRENGTH Cy

DYNAMIC CONE PENETRATION x
STANDARD PENETRATION TEST-®

L11QUID LIMIT. Wi,

PLASTIC LIMIT...___Wp

WATER CONTENT.
Wp w Wi
|

WATER CONTENT ¢
10 20 30

Standpipe

GROUNDWATER
OBSERVATIONS
AND REMARKS

&
O
[>3}

FINE SAND: Dense, fine sand,
sane silt, wet

Sept. 23786 ¥

i:ﬁaentcnite seal

178543 o
1.85 295 :
o E T SAND/SANDY ST : EEE: ;
Dense, grey sandy silt, uniform g
saturats 3 [ :
. I fauger cuttings
SILT: Very dense to dense, grey 294 G! g
silt, trace sand, occasional find | 3{ss.]68 ¢ SEL
sand lenses, moist to damp 7
N 4SS |48 . .
%z bentonite seal
4.55 5 47
4.95 292
Becoming brown
SAND: Very dense, brown fine to 6185 |53/ {150 mm
medium sand, trace gravel, damp
=S 1 S I 2911 7133 Is50/76 mn "Aauger cuttings
BOREHOIE 5 TERMINATED -
11 8s 1100/375
78
Same gravel, trace silt
SS_JL00 y
1 Sewpy Invert
3]ss hoo/ 75 m P
»
485 100/ [75 m : Vs
5]ss [L00/ R50 m & /!
%) N
BOREHOLE TERMINATED AT 9.45 m Refer to Table I
for standpipe
water level
readings.
]
| f
|
]
s
i D]
J
.
S
| ; !
| ; ;
: |
| |
I | H
NOTES
v
CHECKED 8Y // ‘{/L/ /

IETTE

@\'F\(HFR OF THE ASSOCIATION OF CONSULTING ENGINEERS OF € ANADN

Installation Detai)

L113 mm dia. C.P.V.
slotted standpipe
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2<% PETO MacCALLUM LTD. LOG OF BOREHOLE No. ¢/
Y’  CONSULTING ENGINEERS
85 F 406a
JOB NAME MAPLEVIEW DRIVE SANITARY SEWER Sept—1t1/86 JOB No.
LOCATION Barrie, Ontario BORINGDATE.Jan. 2/86  ENGINEER M.S. M.
BORING METHOD __ Continuous Flicht Solid Stem Augers TECHNICIAN R.S., S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy af HQUIDLIMIT_____ Wi
PLASTIC LIMIT.eoo_Wp
a 5| & 'éd WATER CONTENT. W GROUNDWATER
DESCRIPTIO} s 1El = |23 TION x OBSERVATIONS
in |Borehole No. 6 3 Z E = z>
Metred GRoUND ELEVATION: 296,50 = Zz BLOWS/FOOT WATER CONTENT ¢
TAVEMENT: Brown, fine 6 mediam a
sand, same gravel, moist 296
050 ({frozen) / 158
0.95 oy
‘FINE SAND: Very dense to dense, @
s ;;ir; brown fine sand, same szit? 1 2052 Tss 138
1_g5 | Becoming saturated /
SITTY SAND/SANDY SILT: 3185 l40
Dense, brown, sandy silt, 294
wmiform, dilatant, saturated -
R (3) 4155 a0 b
235 Tss |
00-
SILTT Dense, brown Silt, trace
4 to same sand, moist 6 |SS |36 -
7 ISs |48 \\\\ >;\
co R} EOREHOLE, 6 TRRMONATED 8 |55 |72/205 mmi og
SAND: Very dense, brown, - N by
medium sand, trace silt, damp SS—100/p25 mn d
< Proposed |Sewer [nvert
2 185 1100/175 mm HL 288.9 |©®
ELS e —— — e B O i T
Becaming. coarse, sawe gravel (7% 288
B ' e Upon campletion of
24 i drilling borehole 62
. s A 100/125 mm - g
2.2 - 287 388 / t Water level at 5.80
BOREHCLE TERMINATED AT 9.25 m Borehole open to
6.10 m. (not
stabilized) .
1o 8l
I
T
i |
1 ‘ ¢
]
; | !
| .
o
; P
[ A
NOTES
checken . 7 7
e e @) MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS Db € ANAD




o«
=== PETO MacCALLUM LTD. LOG OF BOREHOLE No. 772
——
“ess” CONSULTING ENGINEERS
JOB NAME MAPLEVIEW DRIVE SANTTARY SEWER Sept—9/86 JOB No, 85 F 4063
LOCATION Barrie, Ontarig BORING DATE _Jan. 2/86 ENGINEER M.S.M.
BORING METHOD __Continuous Flight Solid Stem Augers TECHNICIAN R.S./S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy 2| LIOUD LMIT.
- PLASTIC LIMIT— ... Wp
a F - 3 g WATER CONTENT .. W GROUNDWATER
DEPTH DESCRIPTION z E 5] & | 22 | pynamiccone PENETRATION x| wp OBSERVATIONS
T | Borenole No. 7 ] - é T | STANDARD PENETRATION TEST- P A !
Metred GROUND ELEVATION: 29610 = |* sz BLOWS/FOOT WATER CONTENT
FILL: Brown, medium sand, some y
gravel, trace silt, moist ) 42
(frozen) 55
ALY 5] 295
SITTY SAND/SANDY SIIT: Dense, 1]
9 brown silty fine sand to sandy N 2.1ss 42
. -] silt, wmiform, moist
L. JJ .
B&dming grey, wet IR ETY RN o
3
760 __ 1T H
s Dilatant, saturated, occasional [Tf. ] 48
silty clay lenses 293
f 5[ss | 43
-SR] 1111 292
SILT: Dense, grey silt, trace /
45 sand, occasional silty clay £ 188 36
lenses, moist 4 L
T 291| 7(ss 34 |
S
] /
AL
a—pr]| (DOREHOLE 7 TERAINATED
p Sy T —— —— e e [B188 | 50/8 m @/
SAND: Very dense, brown, fine 2
sand, same silt, damp 1138 85/275 nm
289
7.
= 2SS | 100 Ty
_ 288 Proposef Sewer Igvert ! _ |
— . EL £88.1]
. gravelly fine to Yiund - 3]8ss 1004150 mm
. sand .
LY
47185 |100 ZOOI é
. 51S8S | 1004175 Upon ocampletion of
10705 drilling borehole 7A,
BOREHOLE TERMINATED AT 10.05 m borehole open, no
(0.5 free water (not
stabilized)
1 :
| ;
|
' i
o
i i !
{ ! i
NOTES

.

MEMBFR OF THF ASSOCTATION OF CONSULTING ENGINEERS OF CaNAaDy

Ay
CHECRED 8¢ A K [




-~ PETO MacCALLUM LTD. LOG OF BOREHOLE No. s/

e’ CONSULTING ENGINEERS

JOB NAME MAPLEVIEW DRIVE SANTTARY SEWER L J0B o 85 F 406
; - Sapt—16/66
LOCATION Barrie, Ontario BORING DATE _Jan. 2/86 ENGINEER M.S.M.
BORING METHOp _Continuous Flioht Solid Stem Augers TECHNICIAN _R.S., S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy af MQUID LIMITL___ Wy,

PLASTIC LIMITe__Wp

WATER CONTENT___W GROUNDWATER
DYNAMIC CONE PENETRATION x wp W Wi OBSERVATIONS
STANDARD PENETRATION TEST-» e —— AND REMARKS

DESCRIPTION
Borehole No. 8
GROUND ELEVATION: 295 60
F1llL: Dense, Iight brown fine

DEFTH

LEGEND
LLEVATION
NUMBER
TYPE

BLOWS/YOOT WATER CONTENT %
40 60 80 10 M 3

SS_ |45

§.50(sand, scme silt, trace gravel,

g

295 /

moist /

FINE SAND: Dense to very dense,

2185 |31 <

light brown fine sand, trace to
1.35 same_silt, moist

294

Becoming wet to saturated

293

SS_} 58

292

6485 100 f

4.60

291

STLTY SAND/SANDY STIT: Very T 7| Ss_| 50/300 ““T
dense, light brown silty fine ki

sand, wniform, saturated 8| ss | 50/H00 m

290

T
T

RisalE 158
L 6.25] _ _ __ 2188
B Becoming grey, occ. silt lenses | - 259
. 3735 |54 «]
7.45 - o Proposed In
SILT: Very dense, grey silt, 4]185 | 76 N
trace sand, moist \ EL*p81.9

Tl o o

Mmerous silty clay lenses | 287 51 ss 1100/450 mm
SAND: Very dense, brown, medium |°

sand, some gravel, trace silt, 6! ss [100/400 mm

Upon campletion of

drilling borehole 8A

BAOPRIN] o : ter level and cave
BOREHOTE TERMINATED AT 10.05 m 7} SS | 88/350 mm 120

NOTES.

P .
cHecken By i1l

@\IFMBER OF THE ASSOCIATION OF CONNUVLTING ENGINEERS OF CANADA
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=% PETO MacCALLUM LTD. LOG OF BOREHOLE No. 9/

“ew’ CONSULTING ENGINEERS

JOBNAME = MAPTEVIFW DRTVE SANTTARY SEWER JOBNo. _ 85 F 406A

Sept11/86

LOCATION Barrie, Ontario BORING DATE Dec. 31/85 ENGINEER _M.S.M.
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN R-S., S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy & LIQUID LIMIT. WL STANDPIPE
FLASTIC LIMIT—__Wp |  INSTATIATION DETAT
g < WATER CONTENT. w GROUNDWATER
DESCRIPTION Elz] 2 DYNAMIC CONE PENETRATION x| vy w Wy, C:'ilSDH;mT\ISESS
D;lFTH borehole No. 9 12| 2 STANDARD PENETRATION TEST- D . AND REM:
Motred GROUND ELEVATION: 294, 50 S s BLQWSFOOT WATER CONTENT
0.25 | FTIL: Dark brown gravelly sard, 1[SS | 64/1B0 rm q @bentonite seal
| \ia'ne slit, moist (frozen) / 294 H
L w [ fi3m diameter CPY
SILTY SAND/SANDY SILT: 7[5 |22 ] SeRE-\gY/86 =Ty |slotted standpipe
L Campact, mottled brown, silty 3 [” 2
ine sand to sandy silt, moist TTss 1s ]
Becaming grey, saturated, clayey| £ i
p— Bilt lenses X [ fauger cuttings
2.45 | Becoming uniform, dilatant, 2921 4 |85 [32 ]
Eaturated / /t

SILT: Dense to very dense, grey

silt, trace sand, moist to damp

5 [ss_|as N >@ B=bentonite seal
. —t ;
6 {SS |60/180 mm Q/

Becoming hard, clayey silt,
D.T.P.L.

429017 1SS 150/1
SAND: Very dense, brown, fine
sand, trace silt, trace gravel,
8o2% ) damp

R lss_ [sn/1B0

—_ — — — — - — 289
BOREHOLE 9 TERMINATED L™~ 1 {ss 100/R0C mhn
SS  {100/B00 mm '
88
0/R25-n Proposed Seger Invert]
3 1SS 1100/ EL| 287]4 e
297 l[
4 {3s 1100/200 mh 5 yd
. | /
5155|100 o}
|
o 10 " 6 |Ss_ |100/225 mn 5 P
285 Upon campletion of
BOREHOLE TERMINATED AT 9.40 m drilling borehole

9A, borehole open,
no free water
(not stabilized)

Refer to Table I for

standpipe water
level readings

NOTES.

Y
CHECKRED BYS © /7 Zz/ 7

@\1F‘HBFR OF THE ASSOCIANTION OF CONSULTING ENGINEERS OF CANAD '
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2<% PETO MacCALLUM LTD. LOG OF BOREHOLE No. 3, 10

=’ CONSULTING ENGINEERS

JOBNAME __MAPLEVIEW DRIVE SANITARY SEWER JOBNo. __85 F 406

LOCATION._Barrie, Ontario BORING DATE __Dec. 31/85  ENGINEER _ M.SM.
BORING METHOD __ Continuous Flight Solid Stem Augers TECHNICIAN R.S

SOIL PROFILE SAMPLES SHEAR STRENGTH Cy of LIQUID LIMIT_____wy

DEPTH
in
IMETRES

PLASTIC LIMIT— . Wp

WATER CONTENT. w GROUNDWATER
DYNAMIC CONE PENETRATION x wp w W OBSI?R\{ATIOI:JS
STANDARD PENETRATION TEST » f o AND REMARKS

DESCRIPTION
Borehole No. 9

HOUND ELEVATION: 294.70

LEGEND
ELEVATION
NUMBIR
TYPE

BLOWS/0.3m WATER CONTENT %
20 40 60 80 10 20 10

FILL: Dark brown gravelly

| BLOWS/0.3m
S N- VALUES

T
[
w
w

150mm

o2 sand, some silt, moist

Q

(frozen) [

v
<Y
=)
S

]

SILTY SAND/SANDY SILT: JE L+

Cgmgact, mottled brown
silty fine sand to sanéy

£ 2] 88| 22 [/
1.50 silt, moist ip

Becoming reY, saturated,
t len

. clayey §i ses

'Béﬁshingduniform, dilatant

P saturaté 1- 2022 851 22

STLT: Dénse to very dense,
grey silt, trace sand,

moist to damp o si ss| 45
& =

291 ™~ )
. . . 6f{ SS| 60A4130rmm ™~ Upon completion
DSEORLRY haxd. clavey sileg) ) / of drilling,

4.

borehole open to

6 290 4.90m, no free

SAND: VEYy dense, Brown P ss ! 504100mm water

fine sand/ damp

8] SS| 504130mm 7 hrs. after

BOREHOLE TERMINATED AT completion, wate

5.45m level at 1.50m

7.9

Borehole No. 10

Ground Elevation: :291.75

FAVEMERT: Brown _ sand and

-20 gravel, trace silt, moist 5

s : ¥4 3R
\nOPSOIL Blacﬁofé%ty saﬂaﬁ/ 291

low organic

FINE SAND: Loose, dark .
brown silty fine to medium

.50 sand, some’'gravel, saturated|(;

SILTY SAND/SANDY SILT:

{1290 21 ss| 23 b
Compact, light brown sandy |{3): k\\
15 silt, unifofm, dilatant,wet| |

SILT: Dense, dark brown

silt, trace sand, silty
clay lenses, nmoist

o

.90 SS| 66/4225mm P
SAND: Very dense, brown,
fine to médium sand, some
gravel, trace silt, damp
© molst 8 5| 88 62/4150mm Upon completion
of drilling,
\ borehole open, nc
4.5 1 free water
2871 6| ss| 714225mm o
e e e 71 88} 69/225mm é
T T BRRL
BOREHOLE TERMINATED AT 286
5.55m
NOTES

CHECKED BY /L/ »

At HERTSE RN

(Y

MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




A
==~ PETO MacCALLUM LTD. LOG OF BOREHOLE No. 11, 12
e’ CONSULTING ENGINEERS
JOB NAME MAPLEVIEW DRIVE SANITARY SEWER JOB No. 85 F 406
LocaTion ____Barrie, Ontario BORING DATE __Dec. 13/86 _ ENGINEER _M.S.M. _ _
BORING METHOD __Continuous Flight Solid Stem Augers TECHNICIAN __S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LIQUID LIMIT Wy,
PLASTIC LIMIT——__Wp
‘ A 5 | . E2 WATER CONTENT. W GROUNDWATFR
- DESCRIPTION z E 13| & mg’B DYNAMIC CONE PENETRATION x|y, w Wi O{,SDH;\}'\’;X!S’,“S
PTH | porehole No. 11 8 S22 g; STANDARD PENETRATION TEST ey Al EMARK
TR B GRounD ELEVATION. 28971 | Bz g, MoWSoum o VAR CRNTENG
0. 30| FILL: Light brown fine sand
) ome silt trace gravel,mo:.st; 5] 35 19
QPSOILIBTaCK, sITEy sand,ft- 11289
@w organic, moist \
1.20!{SAND: Very dense, Iight 218s 113
rown silgy fine gand, ? R B e S
L moist to wet g
L ) ) 1:712881" 3755 |160f250dm
S e Trace to some silt, moist :
B-ezq_r-ning gravelly fine to
medium sand, moist 4| ss |100f200mm ,
3. 5188 657150mm o
SS_{100)250mm l Upon completion
of drilling,
i porshole open te
_—— .05m T
Trace gravel 71s8s [100f250m water
.65 8]8s {97
6. BOREHOLE TERMINATED AT
5.65m
1.9
Standpipe
Installation
Details:
Borehole No. 12 ;
Ground Elevation: 296,39 77 tm stick-up
U421 TOPSOIL; Loose, dark bro FBentonit 1
= silty fine to Iﬁedium sangr]- 1| 296 1,85 |6 G JBentonite sea
ow : N
FINE SAND: Loose, reddish
Hoe000 brown silty fine sand,
"moist 2188 |17 /( .
' '§eco~migg cc:mpacf_:i brown,: 295 "I 3mm diameter
trace to some silt 3f8s |27 \. ~ {CPVC Standpipe
238 |
Becoming very dense to 94 é o7
ense 4] 85 |51 g i
. . Auger cuttings
243,08 4
Becoming wet to saturated 14595 .31 88 |35 h
3.50 L. q
SILTY SAND/SANDY SILT: z
Dense to very dense, light :
brown, silty fine sand, 6] 85 145 \
‘ uniform, saturated L4
. ; =
4.00f 7188 157 j
Becoming sandy silt,
compact 291 J
&0
0 |-84i-85 423 { d
LT \ |
\
3.4 1 } i
et . g : 7
75 Becoming very dense, grey L 5 1 e
9/ 88 |52 X | 4 ]0.6m slotted
. | X
10 1 ! Jj_lfllter
BOREHOLE TERMINATED AT 8 ;
) 8.10m | i Refer to Table I
by ! | ] for waterlevel
! i readings
i ! Water level in
i ! standpipe 4.37 m i
NOTES. Jan. 21, 1986 j
|
CHECRED HY 477/ / }
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Barrie, Ontario

JOB NAME MOLSON PARK DRIVE SANITARY SEWER
LOCATION

222 PETO MacCALLUM LTD.

“ww” CONSULTING ENGINEERS

LOG OF BOREHOLE No.

17

JOB No. 85 F 406A

BORING METHOD _Continuous Flight Hollow Stem Aungers

BORING DATE _Sept. 3/86

ENGINEER _M.S.M.
TECHNICIAN 2.8 M.

SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| LIQUID LIMIT. Wy standpipe‘ X
PLASTIC LIMIT..__wp | Installation Details
altl 31« 33 WATER CONTENT. W GROUNDWATER
DESCRIPTION H E %] # | 22 | oynamic cone pENETRATION x Wp W WL OBSERVATIONS
DEFTH 3 2 I 2| £ | 3% | STANDARD PENETRATION TEST-» e ey AND REMARKS
in [Borshale No. 17 == l21 %z . ]
Motres GROUND ELEVATION:  300.83 | = zz BLOWSIFOOT o WATER CONTENT @
.20 TOPSOIL: Dk. br. silty, fine to [2d/d bentonite seal
ium sand, low organic, damp .
300 | 13 mm dia.
FINE SAND: Compact, lgt. br., {1 copvee.
fine sand, same silt, trace 1" standpipe
| gravel, moist g
299 | 1iss | 27 [ H
2.45 LA g
SILTY SAND/SANDY SILT: 21| 298 § v
3 Campact, 1gt. br. silty fine @ ¥ sept. 23
sand, occ. silt and clavey silt | ’ 21ss 26 9 B
1 > eaturated i 1305 m slotted
4 gg| +eNses 31 Py filter
SIIT: Very stiff to tard, 28 0l
mottled grey clayey silt, occ. bentonite seal
sardy silt and sand lenses, W
+3 mmerous clay lenses, D.T.P.L.
4 3iss 27 .|
—
65/225 . /d
G - auger cuttings
T~ 100,100 mh Q/ 2 2N
SAND: Very dense, lat. br. med.
gravelly sand, trace silt, damp (L
-——gmvel 100,200 nT \
7.
100/2325 m‘T\ T
2.0 :
100/225 mp >
/|
Ve
105 -
100/250 mn o /
,v//
Promosed S.%&eL vert —_—
ELj 289.]3
12.¢
2 77 o A) e Upon completion
;™ |288 T~ | of drilling
13.20 2l [1alss 1007230 m b | porghote open
E BOREHCLE TERMINATED AT 13.20 m free water

Refer to Table T
for standpipe
water level
readings

NOTES

* Sampler striking stone

17
i “///////

CHECKED BY
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=%~ PETO MacCALLUM LTD. LOG OF BOREHOLE No. 18

e’ CONSULTING ENGINEERS

JOBNAME ____ MOLSON PARK DRIVE SANITARY SEVER joB N, 85 F 406
LOCATION Barrie, Ontario BORING DATE _Sept. 2/86 ENGINEER M.S.M.
BORING METHOD __Continuous Flight Hollow Stem Augers TECHNICIAN S.B.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| LIQUID LIMIT. Wy |Standpipe Installat
- PLASTIC LIMIT______Wp Details
a 5|« 2 4 WATER CONTENT. W GROUNDWATER
DESCRIPTION z E | 2| £ | 22 | DYNAMIC CONEPENETRATION x| w wi OBSERVATIONS
DEPTH Borehole No. 18 5 = = z a; STANDARD PENETRATION TEST- ¢ S AND REMARKS
in = @ = =
= =] -
l\btrz‘:gs GROUND ELEVATION: 300.38 @ b “ =z B'B%WS/F%T a0 \Vi\O‘l‘ER (‘ZOONT!:N};)"( -
TOPSOIL: Dk. brown sandy silt, (|- : g | L ]SS 10
low organic, moist - :‘ .
FINE SAND: Campact, lgt. brown |::° .
fine sand, trace to same silt, s
mist . 299
2[ss | Y ‘
auger cuttings
| 208
g == B g
Becaming very dense v 29713 (88 |56 \ é
i ;13 mn dia CPVC
L v standpipe
4.25]
Becaming wet to saturated R L0 i
:-_: - 4(ss |87 5 ; Sept. 23/
5188 |78 [ D
61388 |72 ]
L\ -
[1.1-3.05 m slotted
7 |ss |100/875 mm D 7| filter
293 a
8]ss |93 <] i
292 X
9 {85 [94/275 mm D [
) I
9,60 TIERE T |
BILTY SAND/SANDY SILT: Dense, N ~
13.10 mrey silty fine sand, saturated 32/ 11 ]ss |71
) [SILT: Very dense, grey silt, . 290
Togstrace sand, wet ) -bentonite
I ] \ \
pecoming damp ¢ 12 [ss |ss = @
. 289
: Very defise, Igt. br., fine |~ Ss 73/159__mﬂr — | Proposed Sejer —Invert
12.0 ito medium sand, moist REaR El. 288.7 L
4 28814 135 190/150
! Lih SS_|100/h25 mn , s[ravger cuttings
1370 | i

REHOLE TERMINATED AT 13.70 m | ;

Upon campletion
of drilling,
water level
15.0 ; i inside hollow

i stem augers at
‘ 7.4 m

Refer to Table I
for standpipe
waterlevel

|
i
)
i readings
|

NOTES:

ann

CHECKED gy -
@ MEMBER OF THE ASSOCIATION OF CONSUITING ENGINEFRS NV CaNanDa




2% PETO MacCALLUM LTD.

e’ CONSULTING ENGINEERS

LOG OF BOREHOLE No. 19

JOB NAME _MOLSON PARK DRIVE SANTTARY SEWER JOBNo. _86_F_406a
LOCATION ___Barrie, Ontario BORING DATE Sept. 4/86 ENGINEER __M.S.M.
BORING METHOD _Continuous Flight Hollow Stem Augers TECHNICIAN _M.S. M.
SOIL PROFILE SAMPLES SHEAR STRENGTH C, o LQUIDLMIT W (Standpipe Installat:
PLASTIC LIMIT____Wp Details
al 31« §§ WATER CONTENT___W GROUNDWATER
DESCRIPTION E |z & 8= E PENETRATION x SERVATIONS
DEPTH z s |2 > ;2‘ STANDARD PENETRATION TEST. o Vo ¥ M AND REMARKS
. prst 2 = >
in = 21z &) . .
et reg GROUND ELEVATION: 299 53 m b 2z BI:‘(‘))WS/FC;gT %0 \Vf\OTER Cg)NThN‘;l;r ﬂ:
IS TOPSOIL: dk.br. silty Fing sand ook |
‘low organic, moist ‘| 209 j ntonite seal
SAND: very dense light brown ’
fine sand, trace silt, noist
1.9 3
Ss | 95
1297 / 113 m dieameter
CPVC standpipe
3.0
-1 296 SS 61 / &;
e84 _ _ :
becoming saturated, waterbearing _°*,-—L“ Sept.23/86
-auger cuttings
4.9 c 1]
ss | 85 )
294 4
: 4 1 SS | 90 3
c. 10 Lol 8
SILTY SAND/SANDY SILT: dense tol] | > | 88 |46 o« ;3 5
very dense, light brown silty 11293 [11-3.05 m slotted
fine sand, saturated A4 o | filter
13 6 | ss | 83 Pe 8
74 (3} | 292 5
AT 17 155 46 N g
825 . {Z 2
T - 291 5
9 grey ss ! a4 : §
2.0.9. 05 N t
SILT: dense, grey silt,
numercus silty clay lenses, ,_\ 290 ss | 37
occasional fine sand lenses, 4
rolst T ss | 42 \»\_\\ ﬂ»bentonite seal
289
10 St dacy SR v
SAND: very dense, brown fine tol"'."
medium sand, trace silt, trace SS—76/130_mmy m—-g?&v—zsg T T fovert |
gravel, damp b B )
2.6 d
s 5S {68/130 mm g
: 287
spauger cuttings
]
SS._{50/130 mm ) i
5 41340 . m
’ BOREHOLE TERMINATED AT 13.40 m
15,0
o Refer to Table T
’ ; | for standpipe water
[ I level readings
[
Lo
I ool
! | | J
i
! ‘ ! ‘
| ‘ S
] | !
: | !
L L i I
NOTES,

cHEekED Ay f //.\:/// !

@ MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




S PETO MacCALLUM LTD. LOG OF BOREHOLE No. 20
-.
“w»” CONSULTING ENGINEERS
JOBNAME MOLSCN PARK DRIVE_SANITARY SEWER OB No. 86 F_406A
LOCATION Barrie, Ontario BORING DATE Sept, 3/86 . ENGINEER _M.S M.
BORING METHOD __Contimsons Flight Hollow Stem Aigers TECHNICIAN _ M. 8. M,
SOIL PROFILE SAMPLES SHEAR STRENGTH C, 2| LQuD LM wy | Standpipe Installat
PLASTIC LIMIT—___Wp Details
a é o 53 WATER CONTENT. w GROUNDWATER
DESCRIPTION Z & 2 £ 23 DYNAMIC CONE PENETRATION x OBSERVATIONS
DEPTH 3 12| ¢ ;\r STANDARD PENETRATIONTEST-# | [~ = = ~° AND REMARKS
. b z |3 >
— <
o JGROUND ELEVATION: 300.13 T EN 2= 0 VRN
1, TOPSOIL: dark brown silty fine PNZ=YY
to medium sand, low organic, darp -1 ir
: loose to compact, reddishil 4. .
0.90 —b silty fine 3, moist T 200 bentonite seal
)
! ! -
becoming dense, brown some silt | SS |38
208 Jraugers cuttings
3.023,05 ——— Pl 297 .
becaming very dense, light brown| " S5 _|68 % éBPvémstandla?pEter
trace silt, wet to saturated e
29 ¥ Sept.23/8
4.9 4
5S [L00/2h0
Spwiast 295
SITTY SAND/SANDY SIDT: Vary b B
dense, grey silt fine sand to L LR
sandy silt, dilatant, saturated |l SS—182 7 3:05 m slotted
[ 3 4 | filter
Nl 294 o
oy SS |95 5
l i
95 [ g
SILT: very dense, grey silt, 293 S5.183 '-
7.4 same sand, occasional clayey H
lenses, moist SS {85 -
\i/ 292 _]
SS |42 bentonite seal
2.0
530 | 221
80 g b ! SsS._ {79 No ground water
SAND: very dense, brown medium |- inside hollow
sand, trace silt, trace gravel, 290 S5 {90/2R5 mm stem augers
o< damp during drilling
' SS_|100/R00 mm
289
Y :
o e 288115 155 90/250 N
BOREHOLE TERMINATED AT 12.35 m Upon campletion of
drilling, waterlevel
inside hollow stem
t 10.65 m,
5 augers a m
Upon removal of
augers, waterlevel
at 5.50 m, borehole
cpen to 5.80 m.
Rafer to Table I for
standpipe waterlevel
readings.
|
!
! !
]
i
I
NOTES
ciecnenay [ ["Z/L‘ !
Pl s0s @) MFMABER OF THF ASSOCIATION OF CONSULTING ENGINEERS OF CANADA !




== PETO MacCALLUM LTD. LOG OF BOREHOLE No. 21

e’  CONSULTING ENG INEERS

JOB NAME MOLSON PARK DRIVE _SANTITARY SEWER JOB No. _86 _F_406A
LOCATION _Barxie, Ontario BORING DATE _Sept. B8/86 _ _ ENGINEER __M.8 M.
BORING METHOD —Continuous Flight Hollow Stem Augers TECHNICIAN _DuKelly .
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, af LIQUID LIMIT . Wy
PLASTIC LIMIT.—.__Wp
Z |« 38 WATER CONTENT....__W GROUNDWATER
DESCRIPTION E | 2| & | £2 | DYNAMIC CONE PENETRATION « wp w wi, OBSERVATIONS
DEPTH 1 E T | £ |STANDARD PENETRATIONTEsT-«| P % ™ AND REMARKS
in z 12 z
metredGROUND ELEVATION: 296.60 3 s =z BIE%WS/F(ggT 20 \Vi\(;l‘ER CZOONTEN}B%
PAVEMENT: 100 mm asphalt, 50 mm
0304 granutarA’, 100 mn asphalt, S0 I o
%&W light brown
fine sand, some silt, moist
1.20 [
I

SILTY SAND/SANDY SILT:' campact ss |29

to dense, grey sandy silt,

uniform, dilatant, saturated

312940 5T es |34
80305 _ _
occasional sand and clay lenses || 3 23
= ' 3
SILT: compact, grey silt, r
occasional sand and clay lenses, /!_\ 8s 122 G
4.9 moist ()| 292
80{ 5 28 \\ )D
529 becoming brown \\ /
SAND: very dense, light brown
fire to medium sand, trace silt, - 6185 Noo >'?/
6.0 o 1g damp
some gravel, occasional cobbles " Ss— 71
79 »  |[=Proiose Frfrmet
= El. 2890
Ss._ 193
k=X
© la.ag SS | 93/205 my o
7. comi ist, some sily -

BOREHOLE TERMINATED AT 9.50 m Upon completion of
drilling and with-
drawal of hollow ster

J0.5| augers, borehole
caved to 7.90 m with
no free water
(not stabilized)

! J’

R

| |

.

]

1 | T
i P
[ Co
‘ ! ;

| ;

i

: i

| |

NOTYES

* Sampler striking stone - no recovery

. /
RN
CHECKRED BY, "/ /7]

e - . [ i
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ELEVATION IN METRES
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PO | o BLOWS/0.30m

DO ;4;« WVATER LEVEL IN STANDPIPE

oz | o INFERRED \VATER LEVEL AT
T TIME OF INVESTIGATION

290~ 280 e 290 | | 1 SEE BOREHOLE LOGS FOR

COMPLETE SOIL. DETAILS.
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APPROX. ROAD SURFACE | EL. 296.6 m
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