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November 15, 1995 Our Project No. 95 B 235
Report No. 6

Mr. M. Seleanu, Project Manager
Moffat Kinoshita Architects Inc.
124 Merton Street

Toronto, Ontario

M4S 272

Dear Mr. Seleanu
Underfloor Drains for Buildings

Muskoka Medium Security Institution
Gravenhurst, Ontario

As requested, we have reviewed Site Grading Plan Drawing B-1 and B-2, dated
November 15, 1995, supplied by H.W.N.D and note that the proposed building finished floor
levels have generally been raised since our Phase II Geotechnical Report dated May 1995. The
revisions are as follows:

BUILDING PREVIOUS F.F. REVISED F.F. CHANGE
A 273.15 273.15 -
B 272.10 272.15 +0.05
C 272.50 272.65 +0.15
D 271.50 271.50 -
E 268.65 269.10 +0.45
F 269.95 270.15 +0.20
G 269.00 269.70 +0.70
H 268.50 268.65 +0.15
J 269.50 (NW 270.50) | 269.70 (NW 270.60) +0.20(+0.1)
K 271.15 271.25 +0.10
L 272.15 272.20 +0.05
M 270.85 270.90 +0.05
N 272.50 273.20 +0.70
P 272.15 272.15 -

Future Residential 268.50 268.50

Water levels in the boreholes were observed in May 1995, and essentially follow closely below
the existing ground surface. The water levels could be interpreted as representative of the
seasonally (spring) high water table. However, variations in the high water levels from year to
year should not be disregarded.

19 Churchill Drive, Barrig, Ontario LAM BE7

Tel- (705] 734-3900 fax: (705) 734-9911
DFFICES 1N TORDNTO, NAMILTON, KITCHENER, BARRIE, OSHAMA
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M. Seleanu, November 15, 1995, P2 Our Project No. 95 B 235
Report No. 6

The finished floor in Buildings B, C, D, E, J and K will be established primarily by filling, with
minimal cut/fill in the north/northwest part of the buildings. This places the interpreted high
groundwater table generally within 0.2 to 0.5 m below the finished floor in the north/northwest
edges of these buildings, and increasing in depth below the finished floor in the
south/southeasterly direction. In Building P, the finished floor will be established about 0.2 to
0.6 m below existing grade, which puts the floor within about 0.3 m of the groundwater table.

The floor is close enough to the water table, that we consider an underfloor drainage system
should be provided under the northwest quadrant of Buildings B, C, J and K, and under the
north portion of Buildings D and E. Underfloor drains should be placed under the entire floor
of Building P.

Seepage from the weeping tiles is expected to be seasonal in nature, the quantity of which will
depend on the actual rise in the water table.

Bedding under the floor should comprise a minimum 230 mm depth of 20 mm clear crushed
stone. Weeping tiles along the inside of the perimeter walls and at 5 m centres should then be
placed under the northwest quadrant of Buildings B, C, J and K, under the north portions of
Buildings D and E, and entirely under Building P.

As a guide, weeping tiles should be placed under floor areas that are 0.3 m or less above
existing ground level. The subgrade in these areas should be completely blanketed with
synthetic filter fabric prior to placement of crushed stone to prevent "silting in" of the drainage
system. The weeping tile should lead to a frost free sump or outlet.

Should you have any questions, please do not hesitate to contact our office.

Sincerely

PETO MacCALLUM LTD.

Doz

Turney Lee-Bun, P.Eng.
Manager, Geotechnical Engineering

TLB:pmc

2 cc: Moffat Kinoshita Architects Inc. + Fax
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July 17, 1995 Our Ref: 94 BF 053A

Public Works & Government Services Canada
c/o Mr. M. Seleanu, Project Manager

Moffat Kinoshita Associates Incorporated

124 Merton Street, 2nd Floor

Toronto, Ontario

M4S 272

Dear Mr, Seleanu

Contamination Testing

Muskoka Medium Security Institution

Gravenhurst, Ontario

We are pleased to present our report concerning the results of contamination testing for

the above noted project as authorized by Mr. M. Seleanu.

The purpose of this assignment was to collect and analyze representative samples to assess
the chemical quality of the soils and groundwater on the subject property, in order to
assess clean-up requirements if necessary.

SCOPE OF WORK

The scope of services provided by Peto MacCallum Ltd. in the course of this assignment
included the following:

. Carry out site reconnaissance and conduct site background review to assess
potential on-site and off-site sources of contamination.
. Recover ten (10) representative soil samples and three (3) groundwater

samples for analysis.
. Prepare analytical protocols,review results and preparation of this report.

19 Churchill Drive, Barrig, Omario L4M 6E7

Tel- (705) 734-3900  fax: (705) 734-3811
DFFICES IN TORONTO, HAMILTON, KITCHENER, BARRIE, OSHAWA
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SITE BACKGROUND REVIEW

The subject site is generally covered with mature mixed coniferous and deciduous
vegetation. A few trails have been cleared in the past for wood lot management purposes.
Some cinder fill is visible locally on these trails, apparently placed as surfacing material
to improve trafficability. Earthfill associated with construction activities at the adjacent
Beaver Creek Institution (BCI) has also been pushed/dumped in localized areas along the
northerly limit of the subject site. These fill deposits are considered to represent potential
on-site sources of contamination.

Based on the results of the groundwater investigation for this project, (Dixon
Hydrogeology Limited, Report PO4W02, dated March 1, 1995), the subject site is located
hydraulically downgradient from the adjacent BCI and Muskoka Airport. Any
contaminants from either of these sites could move toward the proposed MI site. In this
regard, Mr. J. Crook, Assistant Superintendent, was interviewed to assess the potential
sources of contaminants from the BCI site.

The site was initially used as an R.C.A.F. Station known as Little Norway. The
institution was opened in 1961 as a correctional work camp and has grown to the present
minimum security correctional facility, involving some 17 separate structures. None of the
original buildings remain. Most of the existing buildings have been constructed since 1974,

The operation and maintenance of the facility involves the former/present handling/storage
of heating oil, gasoline, diesel fuels, solvents, paint and polychlorinated biphenyls as well
as use of urea/salt for de-icing roads/sidewalks. The adjacent Muskoka Airport
handles/stores aviation fuels and various de-icing agents. All of the aforementioned are

considered to represent potential off-site sources of contamination.
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FIELDWORK

The fieldwork for this investigation was carried out on April 24, 1995, and comprised a
visual reconnaissance of the site, and recovery of seven (7) soil and three (3) water
samples. Each of the samples was collected at/in the immediate vicinity of boreholes put
down in connection with the geotechnical investigation for the project.

Subsequently, after the laboratory test results for the initial samples were received, three
(3) additional soil samples were collected on July 5, 1995, for additional analyses.

The sample locations are shown on Drawing 1 and listed below:

Aprl 24, 1995
Soil Samples Water Samples
Borehole 1 at 0.3 m Sand Borehole 1 at 0.6 m
Borehole 28 at 0.3 m Sand Borehole 28 at 0.2 m
Borehole 46 at 0.3 m Sand Borehole 56 at 0.2 m

Borehole 56 at 0.3 m Sand

Fill A - Sand fill adjacent to borehole 4

Fill B - Sand fill adjacent to borehole 2

Fill C - Cinder fill from path (See Drawing 1)

July 5, 1994
Soil Samples F Path (See Drawing 1
Fill 1 - Cinder fill

Fill 2 - Mixed cinder and sand fill
Fill 3 - Mixed cinder, sand and topsoil fill
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LABORATORY TESTING PROTOCOL

The recovered soil and water samples were submitted to Entech for the following chemical
analyses:

. General phytotoxicological parameters listed under the Ontario Ministry of
Environment and Energy (OMOEE) Guidelines for the Decommissioning and
Clean-Up of Sites in Ontario, 1989, on seven (7) soil samples;

. benzene, toluene, ethylbenzene, xylenes (BTEX) on seven (7) soil samples and
three (3) water samples;

. total petroleum hydrocarbons (TPH) on seven (7) soil samples and three (3)
water samples;

. Polychlorinated Biphenyls (PCB’s) on seven (7) soil and three (3) water
samples;

. polyaromatic hydrocarbons (PAH) on three (3) samples of cinder fill or fill
containing cinders, one (1) sample of native soil and one (1) water sample;

. OMOEE’s Regulation 347, Schedule 4, inorganic parameters on three (3)
samples of cinder or fill containing cinder;

. ethylene, diethylene and propylene glycol on four (4) soil samples and three
(3) water samples.

. select parameters listed under Ontario Surface Water Guidelines on three (3)
water samples.
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CHEMICAL TEST RESULTS

The results of chemical analyses carried out on the soil and water samples are detailed
on the appended Laboratory Certificates of Analyses and summarized in the following:

1)

2

The chemical quality of the soils complied with the MOEE guideline values
for the Decommissioning and Clean-Up of Sites in Ontario for
phytotoxicolgical parameters with the following exception:

. the concentration of cobalt measured in a soil sample from borehole
28 was about 70 ppm vs guideline value of 40 ppm in coarse
textured soils for residential purposes.

Based on the results of analyses conducted on three (3) representative water
samples, the chemical quality of the water does not comply with the criteria
for a number of parameters listed under the Ontario Provincial Surface
Water Guidelines as summarized below:

Parameters Guideline Value Measured Concentration Exceedance

(ppm) (Times Guideline Value) Frequency'
cadmium 0.0002 25 to 175 3
copper 0.005 2t0 4 2
iron 03 1to 18 3
lead 0.25 1.6 2
mercury 0.0002 6 to 7 3
phosphorus 0.03 7 to 13 2
zinc 0.03 1to4 2
phenols 0.001 9to 12 2
sulphide 0.002 200 to 600 2

NOTES: 1. Number of samples with measured concentration

exceeding guideline values.

2. For streams.
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In addition, the pH values of the three (3) water samples ranged from 5.1 to 5.6
which is less than the recommended lower limit of 6.5.

3) Polyaromatic hydrocarbons (PAH) were detected in the cinder fill samples C
and 2 (taken from existing path). PAH was also detected in a water sample
from borchole 56; No PAH was detected in a soil sample from the same
boreholes 56 or in Fill 3.

The measured concentrations of the various PAH where detected were less than
the values listed in MOEE Proposed Guidelines for the Clean-Up of
Contaminated Sites in Ontario, July, 1994, with the following exception:

. the concentration of benzo (b) fluoranthene in the water sample from
borehole 56 was about 0.3 ppb vs guideline value of 0.2 ppb.

4, No benzene, toluene, ethybenzene, or xylene were detected in any of the seven
(7) soil, or three (3) water samples analyzed.

5 No petroleum hydrocarbons were detected in any of the seven (7) soil samples
analyzed.

6. No polychlorinated biphenyls (PCB’s) were detected in any of the seven (7) soil
samples or three (3) water samples analyzed.

7. No propylene glycol, ethylene glycol or dicthylene glycol were detected in any of
the four (4) soil samples or three (3) water samples tested.

8. The analyses for OMOEE’s Regulation 347, Schedule 4, inorganic parameters,
indicate fill samples 1, 2 and 3, to be non registerable waste.

DISCUSSIONS AND RECOMMENDATIONS

Based on the site background review, a number of potential off-site and on-site sources of
contamination were identified and formed the basis of the analytical protocol developed for
testing purposes. A discussion of the various test results are presented below for your

consideration.
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Potential off-site sources of contamination include:

. benzene, toluene, ethylene and xylenes (BTEX) and total petroleum
hydrocarbons (TPH) associated with various former and existing
oil/gasoline/diesel/aviation fuel/solvent and paint storage facilities at Beaver

Creek Institution and Muskoka Airport;
e polychlorinated biphenols (PCB’s) associated with the PCB storage facility

at BCI;
. Ethylene, diethylene and propylene glycol associated with aircraft de-icing

agents at Muskoka Airport.

Based on the potential off-site sources of contamination as outlined above, representative soil
and water samples were tested for BTEX, TPH, PCB’s and glycols. None of these parameters
were detected in the samples tested.

Potential on-site sources of contamination include:

. earthfill of unknown quality along the northerly limit of site;
. polyaromatic hydrocarbons (PAH) associated with cinder fill along sections

of existing trails.

Based on the potential on-site sources of contamination as outlined above, representative soil
and water samples were tested for standard phytotoxicological parameters, surface water quality,
and PAH. The tested samples conformed to the provincial guidelines except as noted in the

following discussions.
Cobalt In_Soil

The chemical quality of all soil samples tested complied with MOEE’s Decommissioning/Clean-
Up Guidelines except for Cobalt in one sample obtained from borehole 28, in the southwest
corner of the sits. The concentration of Cobalt was 70 ppm vs a guideline value of 40 ppm.
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It is noteworthy that the concentration detected in this soil sample for a number of other heavy
metal parameters, although less than the guideline values, were typically 5 to 10 times greater
than that of the average value for other native soil samples.

This may be a natural or localized incident confined to the sampled location. It is recommended
additional soil sampling and testing be carricd out in the vicinity of borehole 28, to
verify/further delineate the extent of the this incident.

The cinder fill observed along sections of the existing trails was considered to be a potential
source of contamination. Analysis of representative samples of the cinder fill detected the
presence of polyaromatic hydrocarbons (PAH). However, the concentrations were below the
guideline values as presented in the OMOEE Proposed Guidelines for the Clean-Up of
Contaminated Sites in Ontario, July, 1994,

PAH in exceedance of the OMOEE Proposed Guidelines was detected in a groundwater sample
taken downstream from one of the cinder fill deposits. No PAH was detected in a soil sample
at the same location. It is considered that the source of PAH in the groundwater is the cinder
fill on the existing paths. Therefore, it is recommended that the cinder fill be removed. Once
the cinder fill is removed, PAH in groundwater will be reduced by infiltrating precipitation and
natural groundwater water flow beneath the site. Confirmatory testing of the groundwater
should be conducted at periodic intervals following removal of the source cinder fill.

Three (3) samples of the cinder fill were analyzed in accordance with OMOEE Regulation 347,
Schedule 4, inorganic parameters. The results indicate the cinder fill is a non registerable waste
suitable for private landfill disposal where ‘the material is consistent with the landfill license.
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Groundwater Quality

Reference is made to Dixon Hydrogeology Limited Report PO4WO2, dated March, 1995 for
the results of a groundwater investigation carried out in connection with the proposed
development. The report includes the results of chemical analyses on a number of surface water
samples taken in the vicinity of the subject property, primarily at the Muskoka Airport. The
results of the analyses indicate the concentration of a number of the parameters tested exceed

the criteria listed under Ontario Provincial Surface Water Guidelines.

In order to further investigate the quality of groundwater within the proposed MI site,
additional samples were recovered and tested for select parameters listed under the Ontario
Provincial Surface Water Guidelines. Based on the results of the analyses, the concentration
of each of the following parameters exceeded the guideline value:

. cadmium

. copper

. iron

. lead

. mercury

. phosphorus
. zinc

o phenols

. sulphides

For comparative purposes, the guideline value, measured concentration, and exceedance frequency
for each of these parameters for both the present study and the previous Dixon Hydrogeology
Limited report have besn summarized on Table I appended.

Based on a review of the data on this table, it appears:

. The concentration of cadmium, copper, iron, lead, mercury and zinc
detected in samples from the MI site, were less than those of off-sitc

samples, particularly with respect to off-site surface water;
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. the concentration of phosphorus, phenols and sulphide were higher
than the off-site values;

Since the concentration of heavy metals in groundwater on-site appear to be less than off-site
values, we do not consider any specific clean-up measures will be required with respect to the
observed exceedances. However, it is recommended that any water removed by construction
groundwater control systems should not be discharged directly to Beaver Creek. Such waters
should be discharged on land and allowed to percolate back into the ground and follow its
natural path.

With respect to the phosphorous, phenols and sulfides, no specific sources/current activities were
identified which would account for the observed excecdance on site.

The phosphorus and phenols may reflect previous on-site/off-site  application of
fertilizers/pesticides. The sulfides may be related to the on-site cinder fill previously discussed.

Although the concentration of these parameters exceeds the Provincial Surface Water Quality
objectives, it does not exceed the MOEE proposed guidelines for site clean-up.

Therefore we do not consider any specific clean-up measures will be required with respect to
the observed exceedance. However, as previously recommended, any water removed by
construction groundwater control systems should not be discharged directly to Beaver Creek, but
rather should be allowed to percolate back into the ground.
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We trust this report is complete within our terms of reference. Should you have any queries,
or when additional environmental testing is required, please do not hesitate to contact this
office.

Sincerely
PETO MacCALLUM LTD.

AN Iy

John F. Wright, B.Sc.
Geologist

A LG

Turney Lee-Bun, P.Eng
Manager, Geotechnical Engineering

JFW/TLB:ga
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TOTAL PCB in SOIL by CAPILLARY GC-ECD

Preparation by Solvent Extraction, Florisil Cleanup

Client : Peto MacCallum

Client Reference : Job #: 94-BF053A

Attention : Turney Lee-Bun
Date Received : April 28, 1995
Reported : May 5, 1995

ENTECH Bample CONC
# Identification (ug/g)
4358 Fill A ND
4359 Fill B ND
4360 Fill C ND
4361 BH1 ND
4362 BH28 ND
4363 BH46 ND
4364 BHS56 ND

MDL 0.05 ug/g

ug/g = ppm w/w
ND = < 0.05 ppnm

Results have been adjusted to a dry weight basis.

(c(// 7/ ( /b“)/

E.Spaldiné B.Sc. , c./f.'.{hem.

A Division of
Agri-Service
Laboratory inc.

Prolessional
Analytical
Services

8820 Kitimat Rd., Unit 4
Missiesaugas, Ontarlo
L5N 5M3

Tel: 805-821-1112
Fanx: 905-821-2085
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PAH in SOIL Analysis by GC-MSD

CLIENT: Peto MacCallum

CLIENT REF: 94~BF0S3A
DATE RECEIVED:
DATE REPORTED:

Attn. ¢

April 28, 1995
May 11, 1995, Final Report

T. Lee-Bun

A Divislon of
Agrl-Service

Laboratory Inc,
Prolessional

Analytical

Services

6820 Kitimat Rd., Unit 4
Mississauga, Ontarlo
L5N 5M3

Tel: 905-821-1112
Fax: 905-821-2095

ENTECH # >> 4360 4364 Matrix
UNITS ARE ng/g MDL Fill C BH56 Blank
(ppb w/w) (ng/g)
Naphthalene 7 2,600 < <
Acenaphthylene 7 < < <
Acenaphthene 7 23 < <
Fluorene 7 39 < <
Phenanthrene 7 720 < <
Anthracene 7 59 < <
Fluoranthene 7 320 < <
Pyrene 7 280 < <
Benzo (a) anthracene 7 210 < <
Chrysene 7 250 < <
Benzo (b) fluoranthene 7 350 < <
Benzo (k) fluoranthene 7 180 < <
Benzo () pyrene 7 260 < <
Indeno (1,2,3-cd) pyrene 7 260 < <
Dibenzo (a,h) anthracene 7 120 < <
Benzo (g.h,i) perylene 7 240 < <
LOW MW PAH TOTAL 3,400 NIL NIL
HIGH MW PAH TOTAL 2,500 NIL NIL
Matrix Spike Recoveries (%)
Naphthalene-d8: 39 19 67
Phenanth-d10: 57 73 84
Chrysene-d12: 74 75 97
Perylene-d12: 113 103 107

=7 Gl

E. Spaldlng, B.Sc.,C. Chep/
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PAH In SOIL Analysis by GC-MSD

CLIENTt Peto MacCallum

A Divislon of
Agri-Barvice
Labarafory Inc.

Protessionai
Analylical
Services

8320 Kitimat Rd,, Unit 4
Missisusugs, Ontarlo
LBN 5M3

Tol: 905:821.1112
Fax: 805-821-2008

CLIENT REF: 94BF053A Attn., 1 T. Lee-Bun
DATE RECEIVEDt July 6, 1995
DATE REPORTEDS July 14, 1995
ENTECH # >> 7014 7015w Matrix
UNITS ARE ng/g MDL FILLSA2 FILLSA3 Blank
(ppd Ww/w) (ng/g)
Naphthalene 7 130 < <
Acenaphthylene 7 < < <
Acenaphthena 7 < <
Fluorena 7 < < <
Phenanthrene 7 140 < <
Anthracene 7 8 < <’
Fluoranthene 7 34 < <
Pyrene 7 33 < <
Benzo (a) anthracene 7 20 < <
Chrysene 7 15 < <
Benzo (b) fluoranthene 7 32 < <
Benzo (k) fluoranthene 7 10 < <
Benzo (a) pyrene 7 < < <
Indeno (1,2,3-cd) pyrene 7 18 < <
Dibenzo (a,h) anthracene 7 < < <
Benzo (g.h.l) perylene 7 8 < <
LOW MW PAH TOTAL 280 NIL NIL
HIGH MW PAH TOTAL 170 NIL NIL
Matrix Spike Racoverias (%)
Naphthalene-d8: N/A N/A .78
Phenanth-d10: N/A N/A 143
Chrysene-d12: N/A N/A 120
Perylone-d12: N/A N/A L]

N/A = surrogate recoveries not avaliable due to required dilution
* Multiply Method Detection Limit (MDL) by 11

A

E.Spalding, B.Sc.,C.Chem.
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ENTECH

A Division of Agri-Service Lab Inc.
6320 Kitimat Rd., Unit #4
Mississauga, ONT LEN 6M3

Client: Peto MacCallum
TEL: (905) 821-1112
Project Number: 94-BF053A FAX: (905) 821-2095
Date Received: April 28/956
P.O. Number: Date Reported: May 5/95
Matrix: Water
Attention: Tumey Lee-Bun ~
Sam Sanyal, M.S¢., C. Chem
MISC. SAMPLE TESTS
Method CONTROL SAMPLE SAMPLE DATA
PARAMETER |Units| Detection | expected | Found | Recovery | 4365 | 4366 | 4367
BH1 BH28 BHE6
Limit (ppm) Level (ppm) | Level {ppm) %
Arsenic ppm 0.005 0.0737 0.076 103 <0.005 | <0.005 | <0.005
Beryllium ppm 0.0025 0.0632 0.068 108 <0.0025 | <0.0025 | <0.0025
Cadmium ppm 0.0002 0.132 0.143 108 0.025 0.005 0.035
IChromium ppm 0.01 0.405 0.439 108 <0.01 <0.01 <0.01
{copper ppm 0.01 0.162 | 0.182 112 <0.04 0.01 0.02
leanide (Free) ppm 0.05 0.0813 0.082 101 <0.05 <0.05 <0.05
liron ppm 0.01 0.468 | 0.518 111 0.61 5.53 0.36
lLead ppm 0.02 0.0916 | 0.095 104 0.04 0.04 <0.02
{Mercury ppm 0.0001 2.36 2.34 99 0.0014 | 0.0012 | 0.0012
|Nlckel ppm 0.05 0.409 0.466 114 <0.05 <0.05 <0.05
{Phosphorus ppm 0.4 10 10.1 101 <0.1 0.4 0.2
Selenium ppm 0.005 0.0684 0.091 103 <0,005 | <0.005 | <0.005
Silver ppm 0.0001 0.163 0.164 101 <0.0001 | <0.0001 | <0.0001
Zinc ppm 0.01 0.195 0.222 114 0.03 0.12 0.04
H 9.08 9.03 99 5.49 5.14 5.55
Phenols ppm 0.005 0.191 0.183 96 <0.005 | 0.012 0.009
Sulphide ppm 0.1 - - - <0.10 0.40 1.20




A Divislon of

— - Agri-Service
L Laborafery Inc.

Profeasional

Analytical
Services

8820 Kitimat Rd., Unit 4
Mississauga, Ontarlo
LSN 5M3

Tol: 805.821-1112

PCB in WATER ANALYSIS by CAPILLARY GC-ECD Fax: 9058212085
(Lig/Liq Extraction, Florisil Cleanup)

Client : Peto MacCallum
JOB #: 94-BF053A
Attention : Turney lLee-Bun
Date Received : April 28, 1995
Reported : May 8, 1995

Client Reference

ENTECH Sample CONC

# Identification (ug/L)
4365 BH1 ND
4366 BH28 ND
4367 BH56 ND

MDL 0.05 ug/L
ug/L ppb w/v
ND < 0.05 ppb

? ¥

E. Spaldlng B.Sc. , em.



PAH in Water Analysis by GC-MSD

CLIENT: Peto MacCallum

CLIENT REF: 94-BF053A

Attn.

DATE RECEIVED: April 28, 1995

DATE REPORTED: May 11, 1955
ENTECH #
UNITS ARE ng/ml MDL 4367
(ppb wiv) (ng/ml) BH56
Naphthalene 0.1 <0.1
Acenaphthylene 0.1 <0.1
Acenaphthene 0.1 <0.1
Fluorene 0.1 <0.1
Phenanthrene 0.1 <0.1
Anthracene 0.1 <0.1
Fluoranthene 0.1 0.1
Pyrene 0.1 <0.1
Benzo (a) anthracene 0.1 <0.1
Chrysene 0.1 <0.1
Benzo (b) fluoranthene 0.1 0.3
Benzo (k) fluoranthene 0.1 0.1
Benzo (a) pyrene 0.1 <0.1
indeno (1,2,3-cd) pyrene 0.1 <0.1
Dibenzo (a,h) anthracene 0.1 0.1
Benzo (g,h,i) perylene 0.1 0.1
LOW MW PAH TOTAL NIL
HIGH MW PAH TOTAL 0.7
Surrogate Recoveries (%)
Naphthalene-d8 28
Phenanthrene-d10 61
Chrysene-d12 48
44

Perylene-d12

MDL = Method Detection Limit

P Ay

\
E.Spalding, B.Sc.,C.Chem. /

A Divislon of
Agri-Service

Laboratory Inc.
Prolessional

Analytical

Services

6820 Kitimet Rd., Unit 4
Mississauga, Onlario
L5N 5M3

Tel: 005-821-1112
Fax: 905-821.2095
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Public Works and Specification
Government Service Canada Volume 6 of 6
Ontario Region

Project No. 686132-2& 3

GEOTECHNICAL INVESTIGATIONS
SECTION 'C’

PHASE 2 GEOTECHNICAL INVESTIGATIONS

+ Appendix 'A’ - Laboratory Test Results

Appendix 'B' - Groundwater Levels in Standpipes
Appendix 'C' - Log of Boreholes

Appendix 'D' - Ground Penetrating Radar Survey

® o o

Peto MacCallum Ltd.

Date: May, 1995



PetoMacCallumltd,

CoONSULTING ENGINEERS

PHASE 2 GEOTECHNICAL INVESTIGATION
MUSKOKA MEDIUM SECURITY INSTITUTION
GRAVENHURST, ONTARIO
FOR
PUBLIC WORKS & GOVERNMENT SERVICES CANADA
C/O MOFFAT KINOSHITA ASSOCIATES INCORPORATED

DISTRIBUTION:

3 cc. Public Works & Government Services Canada
c/o Moffat Kinoshita Associates Incorporated

1 cc; H. H. Angus & Associates Ltd.

1 cc: Hanscomb Consultants Inc.

1 cc: Hough Stansbury Woodland Limited

1 cc: Robert Halsall & Associates Ltd.

Our Ref* 94 BF 053A

May, 1995



PetoMacCallum Ltd.

cCoNSVULT I NG ENG I NEERS

May 16, 1995 Our Ref: 94 BF 053A

Public Works & Government Services Canada
c/o Mr. M. Seleanu, Project Manager

Moffat Kinoshita Associates Incorporated

124 Merton Street, 2nd Floor

Toronto, Ontario

M4S 2Z2

Dear Mr. Seleanu

Phase 2 Geotechnical Investigation
Muskoka Medium $ecurity Institution

We are pleased to present the results of the geotechnical investigation recently completed
at the above noted project site. Authorization for this assignment was provided by MofTat
Kinoshita Associates Incorporated in a memorandum dated April 27, 1995, revised
May 1, 1995, on behalf of Public Works & Government Services Canada.

The proposed Muskoka Medium Security Institution (MI) will comprise fourteen (14)
separate buildings for va rous residential, administrative, education, recreational, vocational
and operational uses. The buildings were designated A to H, J to N, and P for
identification purposes. A future residential building (Building 15) is also contemplated.

There will be a double perimeter fencing system and perimeter patrol road. Visitors and
staff parking are scheduled north of the complex. Full servicing will be provided including
piped water and sewers, the alignment of which will generally follow below the roadway

system.

The subsurface investigation comprised a total of eighty five (85) boreholes (30 boreholes
during Phase 1, and 55 boreholes during present Phase 2). A ground penetrating radar
survey was also carried out to provide an interpretation of the bedrock profile over parls

of the site (total 1.6 km of survey).

The field investigations bave revealed an extremely variable and complex subsurface soil
stratification and bedrock profile, compounded by a high groundwater table.

Bedrock outcrops occur in the central and south sections of the site. Bedrock was
contacted at depths of 12 m or more in the east part of the site, and at 9 to 10 m depth
in the southwest part of the property. Along the north, bedrock was not encountered at

the 5 m termination depih of the boreholes.

wdl

19 Churchill Drive, Barrig, Ontario L4M 67

Tel 17051 734-3900 Fex: (7051 734-9911
OFFILES 1t TOROATD, HAMILTON. KITCHENER S3RRIE. OSHAA
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The overburden may generally be described as comprising a topsoil mantle, overlying a
sand deposit and silt locally, followed by a discontinuous clay unit over bedrock.
Localized layers of silt were sometimes found under the sand, and sometimes under the

basal clay unit.

The sand was thickest (greater than 5 to 10.6 m) in the north and east part of the site.
The relative density was variably very loose to dense, and was saturated for the most part.

The silt occurred discontinuously under the sand and mostly where bedrock was shallower.
The silt was also variably very loose to dense and saturated.

The basal clay tended to occur in the east and southwest parts of the site, where it was
thickest (3.0 to 6.0 m), and where bedrock is deepest. The clay was soft to stiff, and
contained sand layers/seams to varying degree depending on location.

The groundwater table over most of the site was at grade to within 0.6 m below existing
ground surface, and was ponded in the lowlying east and southwest parts of the site. To
the north, north of the proposed Gatehouse Building A, groundwater table was usually
1.0 to 2.0 m below grade. The groundwater table was generally higher during Phase 2
(Spring, 1995) compared to the initial Phase 1 (November, 1994) investigation.

The design and construction of the proposed facility must contend with the variable and
complex soil and bedrock conditions, and the high groundwater table.

It is recommended that the development concept involve elevated grades, filling rather than
cutting. This is intended to maintain facilities above the groundwater table which is
crucial to the proper performance of the pavements, floor slabs and general ground

stability.

The high groundwater table and wel soil conditions must be fully recognized and
particular attention given to the method of construction, selection of equipment, scheduling
and groundwater control measures for ground stability purposes and to minimize
disturbance to the subgrade during all aspects of earthworks operations.

It is anticipated that overburden during excavation for utility trenches and building
foundations will comprise predominately sands. Silt would be encountered locally and

underlying clay to lesser extent. Bedrock excavation will be required in the existing
outcrop areas, and for some underground utilities where the bedrock is shallow.

Surface drainage improvements and lowéring of the groundwater table will be required to
facilitate earthworks, including stripping and installation of services and foundations.

Cognizant of the predominately relatively pervious sands, it is considered that dewatering
through the use of well points should generally be satisfactory. Some special
considerations will be required where there is a limited depth of sand over less pervious

silt, clay or bedrock.

.. dii
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Open cut should be feasible for the relatively shallow excavations anticipated at the site
and subject to effective groundwater control.

Where bedrock is to be removed, standard method of rock excavation including control
blasting will be required. It is advisable that blasting of rock, to the maximum extent
possible should be carried out early in the construction to minimise any potential adverse
effects on existing structure or structures under construction.

Where site filling is required, this should be constructed as engineered fill to permit
support of buildings, pavements and buried utilities.

The majority of on-site soils will be too wet for reuse as engineered fill, Materials
imported for use as engineered fill should comprise Granular 'B’ or equivalent.

Bedding for buried utilities should comprise compacted Granular 'A’ or concrete. The use
of clear crushed stone is not recommended for bedding or to assist in groundwater
control, as this could lead to migration of the native fine soils into the open stone would
result in settlement and loss of ground, and to prevent the creation of preferred seepage

path which could adversely impact the groundwater regime.

Trench backfill should comprise imported Granular "B’ of equivalent, as much of the
native excavated soils will be too wet.

It is understood that a proposed internal road and perimeter road system will be
constructed early in the development to provide access for construction. It is important
that a road be constructed above the groundwater table for satisfactory performance. The
use of subdrains are not considered particularly effective given the high groundwater table
and pervious sand conditions. Instead, maintaining higher grades, and the use of crushed
rock for roadbases are recommended.

A thicker than normal pavement base is recommended cognizant of the construction traffic
and high groundwater table.

A wearing course of asphaltic concrete could be provided during the construction period
to protect the underlying base materials. Otherwise the upper base course should be
considered sacrificial and will require subexcavation and replacement prior to placement
of the final asphaltic concrete surface.

The report presents recommendations for the building foundations on a building by
building bases.

Cognizant of the subsurface conditions and proposed finished floor grades, spread footings
and floor slabs-on-grade are considered feasible for eight (8) of the buildings (Buildings
B, C, D, E, L, M, N and P). These would generally involve footings on the native sand,
or silt or engineered fill locally, with footings on bedrock for Building L.

v
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There is a basement in Building A, and this building could be supported on the basement
floor, designed as a mat foundation to resist hydrostatic uplift.

For Buildings G, H, and Future Residence, the site is underlain by soft clay and relatively
deep bedrock, and an extensive amount of filling is to be carried out. Excessive
settlements will dictate a foundation of piles driven to bedrock, with a structurally
supported floor. Alternatively in these areas, a footing or mat foundation may be
permitted if a surcharging program can be carried out prior to the building construction.
This would involve placement of fill to design grade plus some, to preload the site for
a period of at least 2 to 6 months, depending on the thickness of the clay, to allow
consolidation settlement to take place prior to the building construction.

At Buildings F, J and K, bedrock is at or near surface to 3 m or more deep. Parts of
these buildings could be on footings on shallow bedrock, with a pile foundation system
where bedrock is deep. Shifting Building F to the south and east should permit more
desirable footings on bedrock and slab-on-grade throughout.

For eight of the buildings an under{loor drainage system is recommended under the entire
floor or part of the floor, where the slabs-on-grade are to be constructed at or slightly
below existing ground surface. Raising the floor is recommended for the Buildings N and
P, to minimize the amount of water to be handled by the underfloor drains.

It is recommended that the design drawings be reviewed by Peto MacCallum Ltd. to

ensure the recommendations contained in this report are properly interpreted and
implemented.

We trust the information contained in this report are sufficient for your present purposes.
If you have any questions, or when we may be of further service, please do not hesilate

to call our office.
Sincerely

PETO MacCALLUM LTD.

95../02“7/“@

Brian R. Gray, P.Eng.

Vice President

Manager Geotechnical Engineering
Geo-Environmental Services

TLB/BRG:ga
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1. INTRODUCTION
1.1 Authorization and Purpose of Work

Peto MacCallum Ltd. was retained by Moffat Kinoshita Associates Incorporated (MKA)
in a memorandum dated April 27, 1995, revised May 1, 1995, on behalf of Public Works
& Government Services Canada, to carry out a geotechnical investigation at the site of
the proposed Muskoka Medium Security Institution (MI) in Gravenhurst, Ontario.

An initial Phase 1 preliminary geotechnical investigation was carried out and a report
dated December 9, 1954, prepared, describing the generalized subsurface conditions together
with comments and preliminary geotechnical recommendations for design and planning
considerations. The purpose of the present Phase 2 geotechnical investigation was to
gather further data to better define the subsurface conditions, in order to assist in final

design and preparation of contract documents.

1.2  Site Description and Proposed Development

The site of the proposed MI is approximately 40 hectares in size and comprises the
southwest portion of a 132 hectare crown land property in the Town of Gravenhurst, in
the District Municipality of Muskoka. The MI site is located immediately south of the
existing Beaver Creek Correctional Institution (BCI).

The proposed MI facility will comprise 14 separate buildings for various residential,
administrative, educational, recreational, vocational and operational uses. The buildings
are designated A to H, J to N, and P as illustrated on Drawing 1. A future residential
building (building 15) is also contemplated. The building layout and finished floor grades
discussed in the report are based on MKA Drawing SK-139D.

It is understood that the buildings will be residential in character, with light steel framed
structures for some of the larger buildings. The buildings will be one or two stories.
There will be no basement in any of the buildings except for the Gatehouse Building A.
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There will be a double perimeter fencing system and perimeter patrol road. Visitors and
staff parking are scheduled north of the complex, immediately south of the existing BCL
Access to the new facility will be provided through a new road constructed along an
easement immediately west of the existing BCL. Full servicing will be provided including
piped water and sewers, the alignment of which will generally follow below the roadway
system.

1.3  Previous Studies

As mentioned earlier, an initial Phase 1 preliminary geotechnical investigation was carried
out at the site and the results presented in the report, reference 94 BF 053, dated

December 9, 1994.

A groundwater investigation report, titled, Part 1 Aquifer Delineation and Assessment, was
prepared by Dixon Hydrogeology Limited, referenced DHL File No. PO4WO?2, dated
March 1, 1995. This report was reviewed as part of the overall subsurface assessment.

14  Scope of Work

The scope of services provided by Peto MacCallum Ltd. in the course of this investigation
included:

. Drill, sample, test, and log fifty five (55) boreholes across the sile.
These boreholes are designated boreholes 31 through 85, sequentially
with the initial Phase I boreholes 1 to 30.

. Install four (4) standpipes, to supplement the eight (8) standpipes
previously installed during Phase 1, to permit monitoring of the
stabilized groundwater table.

. Geophysical survey using ground penetrating radar techniques, to

* provide an interpretation of the bedrock profile along select lines

(total 1.6 km of survey data). This work was conducted by Hyd-End
Geophysics Inc.
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. J. D. Barnes Limited was retained for surveying services. Initially,
. the proposed borehole locations were staked in the field in relation

to the building footprint and development features. After the
boreholes were completed, the as drilled locations of the boreholes

were established.

. Laboratory testing for physical parameters including moisture contents,
grain size analyses, Atterberg Limits and consolidation tests.

. Analyses of topsoil samples for parameters as requested by Hough
Stansbury Woodland Limited.

. Review of Dixon Hydrogeology Limited report March 1, 1995.

. Engineering analysis of field and laboratory data, and preparation of
this report, documenting the factual aspects of the investigation and
providing comments and geotechnical engineering recommendations
pertinent to the proposed development.

2. FIELD INVESTIGATIONS

2.1  Borcholes

During the period March 23 to May 1, 1995, fifty-five (55) boreholes were drilled at the
locations shown on Drawing 1. These boreholes were numbered 31 through 8S,
sequentially with the previously drilled Phase I boreholes 1 to 30. Locations of all
boreholes as surveyed by J.D. Barnes Limited are shown on Drawing 1.

All boreholes within the building areas were advanced to refusal on assumed bedrock.
Bedrock was at surface to within 0.3 m of surface in four (4) of the boreholes, ranging
to as deep as 12.8 m below existing grade. Boreholes along the utility corridors were
terminated at 5.0 m or shallower where refusal was encountered.

The boreholes were advanced using a track mounted CME-55 drillrig, equipped with
continuous flight solid and hollow stem augers, supplied and operated by a specialist
drilling contractor, working under the full-time supervision of a member of our engineering

staff.
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Representative samples of the overburden were recovered at frequent depth intervals for
identification purposes, using a conventional split spoon sampler. Relatively undisturbed
samples of the clay were also recovered using thin walled Shelby tubes. Standard
penetration tests were conducted simultaneously with the sampling operations to assess the
strength characteristics of the substrata. The undrained shear strength of cohesive soils
were measured by insitu vane tests. Dynamic cone penetration tests were conducted at
depth in five (5) of the boreholes.

The groundwater conditions in the boreholes were closely monitored during the course of
the fieldwork. Eight (8) standpipes were previously installed during Phase I to permit
monitoring of the stabilised groundwater levels. An additional four (4) standpipes were
installed during the Phase 2 works.

2.2 Geophysical Survey

A geophysical survey was conducted by Hyd-Eng Geophysics Inc. to provide an
interpretation of the bedrock profile along select lines. The survey was conducted utilizing
ground radar penetrating techniques, for a total of 1.6 km of survey data. Results of the
geophysical survey, including field results and interpretation of the groundwater table and
bedrock profile are presented in Appendix D.

2.3  Laboratory Testing

2.3.1 Physical Tests

All recovered soil samples were returned to our laboratory for detailed
examination. The following tests were conducted:

. Natural moisture content determinations on all recovered soil samples
(shown on log sheets).

. Grain size analyses on twelve (12) representative samples (Figures Al,
A2 and A3).

. Consolidation tests on two (2) clay samples (Figures A4 and AJ).
. Atterberg Limits on eight (8) samples of clay (shown on Log sheets).
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2.3.2 Topsoil Analyses

Analyses were conducted on ten (10) samples of topsoil recovered from the
site, in accordance with parameters requested by Hough Stansbury Woodland

Limited. The results are presented on Table Al.

3. SUMMARISED SUBSURFACE CONDITIONS

Reference is made to Appendix C, containing the Log 6f Boreholes sheets, for details of
the subsurface conditions, including soil classifications, inferred stratigraphy, depth to
refusal on assumed bedrock, standard penetration and dynamic cone penetration test "N"
values, details of standpipe installations, groundwater observations and the results of
laboratory moisture content and Atterberg Limit determinations. Logs of the Phase 1
boreholes 1 to 30, as well as the present Phase 2 boreholes 31 to 85, are appended.

Reference is also made to the results of the geophysical survey contained in Appendix D
for the interpreted bedrock profile along selected lines.

Bedrock outcrops occur near the central portion of the site, and in the south section of
the property. Based on refusal criteria, bedrock was contacted at depths of 12 m or more
in the east part of the site, and at 9 to 10 m depth in the southwest part of the
property. Boreholes along the north part of the site did not encounter bedrock at the
termination depth of 5 m. Drawing 2 has been prepared to illustrate the general trend
in the depth to bedrock. The bedrock comprises Precambrian granitic gneiss.

The overburden may generally be described as comprising a topsoil mantle overlying a
sand deposit and silt locally, followed by a discontinuous clay unit over bedrock.
Localized layers of silt were sometimes found under the sand, and sometimes under the -
basal clay unit. Fill was encountered locally in the north part of the site.

The topsoil was typically 100 to 250 mm thick (range 80 to 450 mm) and comprised
mainly black silty sand.
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The sand was thickest (greater than 5 to 10.6 m) in the north and east parts of the site.
The relative density was variably very loose to dense, usually loose to compact, and was
saturated for the most part. The sand was mostly fine/fine to medium grained, becoming
silty locally (refer to Figure Al).

The silt occurred discontinuously under the sand, and mostly where bedrock was shallower.
The silt was also variably very loose to dense, and saturated. Grain size charts for the
silts are shown on Figure A2.

The basal clay unit tended to occur in the east and southwest part of the site, where it
was thickest (3.0 to 6.0 m) and where bedrock is deepest. The clay was soft to stiff and
contained sand layers/seams to varying degrees depending on location. The clay was low
to medium plastic and wetter than the plastic limit to wetter than liquid limit. Typical
grain size charts for the clay are shown on Figure A3. Laboratory consolidation tests on
two (2) samples of the clay are presentéd on Figures A4 and AS.

Sand or sand and gravel fill was encountered to depths of 1.7, 1.4 and 0.2 m in boreholes
4, 36 and 7, respectively. Stockpiling of the fill was in progress in the area north of
borehole 4, during Phase 1. An old pile of fill, some 1 to 1.5 m high was noted north
of borehole 2. Scattered sections of cinder fill were noted as surfacing material along the
existing east pathway and along the- central section of the west pathway.

At the time of the investigation, the groundwater table over most of the site was at grade
to within 0.6 m below existing ground surface, and was ponded in the lowlying east and
southwest parts of the site. To the north, north of the proposed Gatehouse Building A,
the groundwater table was usually 1 to 2 m below grade. Table Bl provides a tabulation
of the groundwater levels measured in the standpipes. The observations indicate some
pressurised water bearing zones in the subsurface. The groundwater table will be subject
to seasonal fluctuations; the water levels during the Phase 2 work (April/May, 1995)
tended to be generally higher than the observations during the Phase 1 work
(November, 1995).
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4,  ENGINEERING CONSIDERATIONS

4.1 General

The design and construction of the proposed facility must contend with an extremely
variable and complex subsurface soil stratification and bedrock profile, compounded by a
high groundwater table. Within the normal depth of excavation, it is expected that the
soils to be encountered would comprise primarily sand, with silt to a lesser degree, and
clay sometimes locally at depth. Bedrock outcrops exist in the central and southern parts

of the site.

During the Phase 2 investigation, the groundwater table over most of the site was typically
at grade to within 0.6 m below existing ground surface, and was generally higher than the
Phase 1 (November, 1994) observations. Water was ponded at the surface in the lowing
east and southwest parts of the site. Along the northern edge of the site, north of the
proposed Gatehouse Building A, the groundwater table tended to 1 to 2 m below existing

grade.

It is recommended that the finished site grading, pavements and building floor elevations
be established above existing grade. This is intended to maintain facilities above the
groundwater table, which is crucial to the proper performance of pavements, floor slabs
and general ground stability. Elevated grades will minimize the extent and sophistication
of groundwater control/dewatering during the construction period, as well as the need for
Jong term drainage requirements, which in turn will minimizing potential adverse impact
on the regional groundwater system, (refer to the Dixon Hydrogeology report).

It should be fully recognized, that the wet soils would be particularly susceptible to
disturbance and loss of strength. Particular attention must be given to the method of
construction, selection of equipment, scheduling and groundwater control measures for
ground stability purposes and to minimize disturbance to the subgrade during all aspects
of earthworks operations. '

Construction during the Summer is recommended, when the weather is driest, and the
groundwater table usually the lowest.
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42  Stripping

Topsoil thicknesses range widely between 80 and 450 mm (typically 150 to 250 mm).
Some generalised form of site perimeter and internal drainage must be implemented at
Jeast two (2) weeks prior to and during stripping operations because the groundwater table
is close to or at existing ground grade and sometimes ponded. Heavy earth moving
equipment/scrappers should not be used for stripping, to minimize punching of the topsoil
into the underlying subgrade, and therefore minimize the potential for over excavation.

It is considered that groundwater control and stripping operations may be more
manageable, if constructed in smaller sections/areas at a time.

It will likely be necessary to install a construction road into the work area and stage the
stripping using a backhoe or similar equipment operating from the construction road
platform, or similar methods. Subject to field review, the use of a geotextile containment
membrane may be required to optimise the thickness of the construction road.

Similar considerations would be required during prubbing operations to nfinimize

disturbance to the subgrade.

43 Rough Grading and Engineered Fill

Rough grading of the site should be established with consideration to surface run-off and
storm water control requirements, in the interim and long term basis.

It is recommended that the site development should involve filling to achieve elevated
grades, because the groundwater table is at or close to existing grade. Rock excavation
is anticipated for the Chapel Building L-and part of the Non-Secure Residence Building F.

Where bedrock is to be removed, standard method of rock excavation including controlled
blasting will be required. The fine grained subgrade soils are susceptible to disturbance
due to ground vibrations. It is advisable to conduct the rock blasting early in the
construction to minimize any potential adverse effects of the blasting operation on existing
structures or structures under construction.
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Earth fill should be constructed as engineered fill, for purposes of supporting slabs-on-
grade, pavements and utilities. The following guidelines are provided for construction of

engineered fill:

. Prior to placement of engineered fill, the subgrade must be prepared
by stripping all topsoil, organics, existing fill and/or other obviously
deleterious materials.

. General surface drainage improvements and implementation of
groundwater control will be required during stripping and filling
operations, to minimize disturbance to the subgrade, and for
satisfactory placement and compaction of the engineered fill.

. Engineered fill should comprise select on-site sand and/or imported
granular material conforming to the Ontario Provincial Standards
(OPS) specifications for Granular 'B’ or equivalent. The material
should be placed in maximum 200 mm thick lifts with a target
compaction of 98% Standard Proctor maximum dry density.

Much of the on-site excavated material is expected to be too wet for
reuse as engineered fill. Some of the sand at shallower depths above
the groundwater table, particularly in the north part of the site,
should be suitable for reuse as engineered fill. The excavated wetter
materials may be reused in non-critical areas where settlement is not
a concern.

It is expected that the majority of the fill required for grading
purposes will comprise imported OPS Granular ‘B’ material or
equivalent.

It may be necessary due to the wet conditions to utilize a crusher
run material for the initial lift of engineered fill.

. The engineered fill must extend beyond the envelope of the structure/
facility to be supported. For planning purposes the minimum extent
should be 2 m beyond the envelope in all directions at design
subgrade/founding level, and sloping downward to the native subgrade
at 45°.

Accurate survey control is essential to ensure that the boundaries of
the engineered fill extend sufficiently beyond the structure/facility to

be supported.
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. Fills are generally more susceptible to the effects of weather than are
natural soils. Measures must be incorporated to protect the fill from
excessive wetting, erosion or freezing. Where the finished fill is left
exposed for extended periods, particularly over a winter/spring season,
it may be necessary to rework/recompact the upper portion of the [ill
to engineered fill standards.

. The Contractor should be aware of the high groundwater conditions
and its effect on the selection/performance of compaction equipment.
Only static units will be permitted for the initial several lifts.
Vibratory equipment must not be used until the compacted fill height
is well above the water table.

. Uniform thorough compaction is crucial to the performance of the fill
and the facility/structure to be supported. Hence engineered fill

" construction should be inspected on a full-time basis by Peto
MacCallum Ltd. to approve subgrade preparation, backfill materials,
ensure satisfactory placement and compaction procedures, and verify

the specified degree of compaction is achieved uniformly throughout.

. It is recommended that the Contractor conduct a full scale field test
section to fully evaluate/substantiate the proposed construction
procedures including lift thickness, compaction effort, equipment type
and placement procedures.

. Final details of proposed engineered fill areas must be reviewed by
Peto MacCallum Ltd. to ensure the intent of these guidelines are
satisfied.

44  Site Services

Due to the relatively high groundwater table and shallow bedrock in places, it is advisable
to maintain service utilities as high as possible to minimize groundwater control
requirements and associated difficulties, and the amount of rock excavation. Prefabricated
insulated pipes and/or the use of polystyrene insulation encasement may be considered for
frost protection, where the normal earth cover is not provided.
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Groundwater control/dewatering is expected over most of the site for
purposes of trench stability and to provide relatively dry working

conditions.

Bedding material should comprise Granular ’A’ material compacted
to a minimum 95% Standard Proctor maximum dry density in
accordance with the OPS specifications. Concrete cradle bedding may
be substituted in areas of bedrock subgrade or areas where

groundwater control is not totally effective.

Overblast during rock excavation should be made up with granular
or concrete bedding material.

' The use of clear crushed stone is not recommended for bedding

material or to assist in groundwater control. The reasons for this
are,

1. to prevent migration of the native fine materials into the voids
of the open stone, which may otherwise lead 1o settlement and
loss of ground;

2. to prevent the creation of preferred seepage paths which may
otherwise adversely impact on the groundwater regime, as
discussed in the Dixon’s Hydrogeological report.

Granular bedding material compacted to 95% Standard Proctor
maximum dry density should be carried up as backfill to at least

300 mm above the pipe.

Trench backfill should comprise select material placed in maximum
200 mm thick lifts and uniformly compacted to at least 95% Standard
Proctor maximum dry density to minimize post construction settlement

in the trench backfill.

the levels at which bedrock was contacted are shown on the
borehole log sheets, Appendix C. The results of the geophysical survey, Appendix D,
provide an interpretation of the bedrock profile along parts of the site. Drawing 2 has

also been prepared showing the interpolated general trend of bedrock depths across the

endations are provided with regard to service
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Much of the excavated materials are expected to be too wet to
achieve adequate compaction, and therefore will not be generally
suitable for reuse back into the trenches. Select portions of the sand
excavated above the groundwater table in the northern part of the
site may be suitable for reuse.

Imported material for trench backfill should be no more pervious
than the on-site native sand, so as not to create preferred seepage
" paths in consideration of minimizing the impact on the groundwater
regime. In this regard, it is considered that imported trench backfill
material should comprise OPS Granular 'B’ material or equivalent.

. Trenching and backfilling operation should be carried out in such a
manner as to minimize the length of trench exposed at any given
time, yet accommodate efficient pipe laying, backfilling and
compaction activities.

. As a further guard against impacting the groundwater regime, it is
recommended that relatively impervious clayey soil or concrete seepage
control collars be incorporated at regular intervals of about 50 m
spacing along buried conduits. These seepage control collars should
extend the full width of the trench, from the bottom of the trench
to at least 500 mm above the pipe obvert.

. The use of flexible pipes, joints and connections must be considered
in view of the anticipated settlement in areas where large amounts of
fill are required as discussed for various buildings later in the report.

4.5 Pavements

It is anticipated that the pavement subgrade for the most part will comprise native sand.
Bedrock subgrade is anticipated along part of the south perimeter road.

While the sand is a quite favourable material, the high groundwater table (typically 0 to
0.6 m of ground surface, and ponded in the east and southwest sections of the site) will
dictate a thicker than normal pavement section. Ideally, the pavement should be
established at least 600 mm above the groundwater table or at least 600 mm above
existing grade over most of the site, and above the level of the ponded water in the east

and southwest sections of the property.
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saturated conditions.

It is understood that the proposed internal road and perimeter road systems will be
constructed early in the development to provide access for construction traffic. With this
in mind, the following minimum pavement base and subbase thicknesses are recommended:

Bedrock subgrade is anticipated over part of the south perimeter road. For bedrock

150 mm thick base of 20 mm crusher run
800 mm thick subbase of 50 mm crusher run

subgrade, the subbase may be deleted and the base increased to 300 mm thickness.

Two options are available for the construction period:

Option 1

provide 75 mm wearing course of asphaltic concrete to protect the
base material from contamination during the construction period.
This initial layer of asphaltic concrete can then be reviewed prior to
finalizing the pavement. Depending on the condition, the final
asphaltic concrete wearing surface can be placed, or if necessary the
existing asphaltic concrete can be milled and mixed in placed with the
underlying granular base course, upon which the new asphalt concrete
surface can be constructed.

Option 2

During the construction period, the road may be maintained with a
gravel surface. However, as the upper material is likely to be
contaminated, the 150 mm base course should be considered
sacrificial, and will require subexcavation and replacement prior to
placement of the final asphalt surface.
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For the visitors and staff parking as well as the main access road in the north part of
the site, sand subgrade is expected with the groundwater table generally 1 m or more
below existing grade. Provided the ground grades are not lowered, it is considered that
the pavement requirements could be reduced as follows:

150 mm base thickness of OPS Granular 'A’
300 mm subbase thickness of OPS Granular B’

For the final pavement, a minimum 75 and 100 mm thickness of asphaltic concrete is
recommended for light duty passenger car parking areas, and heavy duty road and truck
traffic areas, respectively.

The granular pavement courses should conform to OPS specifications for select granular
materials, and should be placed in maximum 200 mm thick lifts and compacted to a
minimum 98% Standard Proctor maximum dry density. Asphaltic concrete should be
compacted to at least 96% Marshall density.

Pavement construction should involve subgrade preparation and the necessary groundwater
control as discussed earlier in the report.

It is recommended that provisions be made for continued review of the actual subgrade
conditions exposed during construction, to evaluate the need for additional subbase
material and/or the use of synthetic geotextile fabric/reinforcing membrane, particularly in
the lowlying east and southwest parts of the site.

The use of subdrains or drainage for the pavement structure is not considered particularly
effective, given the pervious sand conditions and high groundwater table. Instead, elevated
grades and the use of crusher run road base malterials are recommended.

46 Excavation and Groundwater Control

Groundwater occurs in the upper unconfined sand deposit. The land north of the MI site
is a recharge area, with groundwater discharge to the MI site.  Accordingly, the
groundwater levels of the MI site will be particularly affected during rainy periods.

The high groundwater conditions must be fully recognized and considered in the selection
of construction methods, equipment and scheduling.
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Surface drainage improvements will be required to enhance conditions with respect to
equipment mobility and to permit grubbing, stripping and filling operations without undue
disturbance to the subgrade. Temporary lowering of the groundwater table will be
required during trenching for underground service installation and excavation for

footing/foundation construction.

Although, general lowering of the groundwater table across the site by pumping from a
series of relatively deep wells may be technically feasible, this is not a desirable option
because of the potential impact, albeit short term, on the existing wells in the area.

It is envisioned that site drainage improvements may be achieved through a series of
temporary shallow ditches, berms and/or pumping from a series of selectively located

shallow keg wells.

It is anticipated that the overburden during excavation for utility trenches and building
foundations would comprise predominately sands, with silt locally and underlying clay to
a lesser extent. The groundwater table should be lowered to at least 600 mm below the
anticipated depth of excavation. Cognizant of the predominant relatively pervious sands,
it is considered that the groundwater table may be lowered through the use of a well

point system.

In areas where there is a limited depth of sand over the less pervious silt or clay, a closer
spacing of well points would be required; the tips of the well points should penetrate into
the underlying silt/clay, and sand wicks provided around the well points to permit more
effective draining of the groundwater table. These areas, and particularly for excavations
to bedrock below the groundwater table, will need supplementary pumping from within
the excavation, and may require steel sheet pile to assist in seepage cutofT.

Excavation should be carried out sequentially in short sections/smaller areas, before
proceeding to other areas, so that the groundwater lowering at any one time is isolated,
thereby minimize the impact on the groundwater system.
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It is recommended that prospective contractors solicit independent specialists advice on
groundwater control/dewatering requirements and that the proposed methods of
groundwater control/dewatering, and dewatering discharge options are satisfactory to the

regulatory authorities.

Subject to effective groundwater control, and cognizant of the relatively shallow excavations
for this development, the soils- at the site may be considered as Type 3 soils, in
accordance with the Occupational Health and Safety Act. In this regard, trench sidewalls
should be established at no steeper than 1 horizontal to 1 vertical from the base of the
excavation. Flattening of the side slopes may be required in areas where groundwater
control is not totally effective and concentrated seepage occurs.

Where bedrock is to be removed, standard methods of rock excavations, including
controlled blasting will be required. It is advisable that blasting of rock, to the extent
possible, should be carried out early in the construction to minimise any potential adverse
effects on existing structures, or structures under construction.

It is recommended that a test dig be conducted for the benefit of prospective contractors
to view the conditions to be encountered, and assess equipment requirements, preferred
method of construction and scheduling.

47  Suitability of On-Site E { Materials for R

Because of the high groundwater table, most of the excavated soils will be too wet for
reuse under buildings and pavement areas, where engineered fill standards must be achieved
to adequately support these structures. However, the wetter materials may be permitted
in landscaped areas, where surface settlement may not be as crucial.

In the north part of the site, in the area of the proposed visitor’s and staff parking, the
groundwater table is typically 1 to 2 m below grade. The sand above the groundwater
table in this area is considered suitable for reuse as engineering fill.
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Blast rock may be processed to select aggregates for reuse on site. However, the quantity
of bedrock to be excavated may not economically warrant an on-site crusher plant or
transportation to an off-site processing plant. It may be possible to utilize blast rock into

the landscaping features.

It is considered waste rock may be placed in non-structural areas, subject to geotechnical
review for maximum rock gradation and layer thickness.

48  Buildings
4.8.1 General

Cognizant of the variable subsurface conditions and proposed finished floor
grades, spread footings and floor slabs-on-grade are feasible for some

buildings.

Where an extensive amount of fill is required and the building site underlain
by soft clay, anticipated excessive settlement will dictate a pile foundation
with structurally supported floor. Alternatively in these areas, footings or
a mat foundation may be permitted if a surcharging program can carried
out, schedule permitting.

The following subsections provide recommendationsfor various aspects of the
building design/construction that may be common to more than one building.

48.1.1 Pile Foundation

A pile foundation is recomrnended for some of the buildings because
of anticipated excessive settlement resulting from placement of fill to
achieve a level floor, over areas underlain by soft compressive clay.
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It is considered that H piles or concrete filled pipe piles driven to
bedrock will be most suitable. Due to variable bedrock profile,
timber piles are not favourable because of difficulty of splicing, and
potential damage when driving on bedrock.

" Steel H piles or concrete filled pipe piles driven to refusal on bedrock
may be designed based on 50% of the allowable structural capacity
of the pile section. The pile section should be selected to provide a
minimum pile working load of 300 kN (allowable structural capacity
of 600 kN). This provides a pile less susceptible to damage during
installation and takes into consideration the effects of negative skin

friction.

Pile load tests are recommended to verify the pile design capacity and

driving/set criteria.

Sloping bedrock is typical of the Muskoka region and this has been
confirmed during the present study. There is a real possibility of
piles deflecting during driving on sloping bedrock and this must be
_ fully recognized. It will be mecessary to review the acceptability of
each pile during construction, and subject to this review, it may be
necessary for additional/substitute piles.

The piles should be fitted with rock points to minimize damage
during driving, and to improve "seating” on the bedrock.

In consideration of lateral stability, piles should have a minimum 2 m
embedment in soil. In this regard, where filling is required, this
should be carried out prior to pile installation.
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4.8.12 Surcharging Option

In lieu of piles, provided the schedule permits, consideration may be
given to preloading/surcharging the site to allow consolidation of the
underlying soft clay to take place prior to building construction.

With this option the building site is filled as engineered fill to the
- design floor level, then surcharged with an additional 1.5 m of earth
fill. Each lift of fill should be spread over the area to be
surcharged, prior to proceeding with subsequent lifts, while
maintaining a fill slope of no steeper than 2 horizontal to 1 vertical.
This is intended to prevent overstressing under the edges of the fill
and potential edge failure. The fill is left in place for an estimated
minimum 2 to 6 months, depending on the thickness of the

underlying clay.

1t will be necessary to install piezomelers and monuments to monitor
the progress of consolidation/settlement. Subject to monitoring and
confirmation that primary settlement is essentially completed, the
excess fill can be removed. The building may then be supported on
footing (with floor slab-on-grade) or a mat foundation founded on
the native soil/engineered fill and designed using a maximum bearing

* pressure of 35 kPa.

48.13 Exposed Foundation Walls

For some buildings, elevated floors are achieved by fill contained
within the perimeter foundation walls. Where there is an unbalanced
height of earth, the foundation walls must be designed as retaining
walls to resist the lateral earth pressure, due to the unbalanced height
of earth, Cognizant of fill within building areas constructed using
granular material compacted to engineered fill standards, the following
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parameters may be used to compute the lateral earth pressure:

]

coefficient of earth pressure, K 0
21.2 kN/m’

bulk unit weight of granular backfill

These exposed foundation walls must be insulated to guard against
frost action.

As an alternative to exposed foundation walls, earth berms could be
constructed around the perimeter of the building, sloping at no more
than 2 horizontal to 1 vertical to match the surrounding exterior
grade. This could also serve as frost protection, and may permit
footings/mat foundation founded higher up in the engineered fill.

. 48.14 Frost Profection for Foundations

A minimum 1.5 m of earth cover or thermal equivalent should be
provided for frost protection of building foundations.

Cognizant of the high groundwater table, consideration should be
given to maintaining footings as high as possible to minimise the
depth of excavation and the extent of groundwater control. In this
regard, frost protection may be provided through the use of
polystyrene sheet insulation (25 mm thickness of high density
polystyrene is equivalent to 600 mm of earthcover). The sheet
insulation should extend at least 1.5 m horizontally away from the
building, and sloped to provide drainage away from the building.

Restrictions will be needed for tree planting/landscaping or other
. excavation activities after the insulation is installed to avoid damage
to the polystyrene sheet insulation.
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438.1.5 Foundation Subgrade Protection

Due to the anticipated wet conditions, it is recommended that earthen
founding surfaces be protected with a minimum 50 mm thick layer
of lean concrete immediately following geotechnical inspection and

approval.

Where bedrock excavation is required, any overbreak should be made
up with lean concrete.

4.8.1.6 Floor Slab-On-Grade

Where floor slab-on-grade construction is consider feasible as outlined
for the individual buildings later in the report, the following
recommendations should be considered in the design construction:

. Subgrade preparation should involve stripping of topsoil,
organics and other deleterious materials and provision of
engineered fill (Section 4.3) where required to achieve design
grade.

. A minimum 150 mm thick bedding layer of 20 mm clear
crushed stone is recommended as a moisture barrier under the
floor slab. A vapour barrier should be incorporated under the
floor slab, where a vapour sensitive floor finish is to be used.

. Prior to placement of the bedding layer, the subgrade should
ideally be compacted to ensure at least 98% Standard Proctor
maximum dry density. Over compaction should be avoided in
areas of wet subgrade.

. Existing grades should be established to promote surface run-
off away from the building.
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4.8.1.7 Underfloor Drainage

Wherever an underfloor drainage system is recommended, the bedding
under the slab should comprise a minimum 230 mm depth of 20 mm
clear crushed stone. Weeping tiles should be placed at maximum
5 m centres leading to a frost free sump or outlet. The subgrade
should be completely blanketed with synthetic filter fabric prior to
placement of the clear crushed stone, to prevent migration of the
subgrade material and "silting in" of the drainage system.

4.8.1.8 Inspection

Subsurface conditions between and beyond the boreholes may differ
from those encountered at the borehole locations, and conditions may

. become apparent during construction, which could not be detected or

anticipated at the time of the investigation.  Therefore, it is
recommended that subgrade conditions, including all founding surfaces
for footings, be inspected by Peto MacCallum Ltd. to confirm that
the subsurface conditions are in accordance with the design
assumptions, that the subgrade has not been unduly disturbed by
construction activities, and that the specified bearing capacities are

available throughout.

4.8.2 QGatehouse Building A

The following information was considered:

Pertinent boreholes 41 and 42.
Anticipated subgrade is a major compact sand deposit, with clay
below 9.4 m and bedrock at 10.2 to 12.9 m depth.

. Groundwater table was near elevation 271.7, some 0.6 to 1.6 m below

existing grade.
Existing ground approximate elevation 273.5 to 272.5 from the

northwest to southeast.

Finished floor elevation 273.13.

Proposed basement assumed 3.0 m deep, near elevation 270.15
(2.3 to 3.2 m below existing grade).
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Compact sand is anticipated at the proposed basement level
(approximate elevation 270.15). It is considered that the building may be
suppérted on the basement floor designed as a mat foundation founded on
the compact sand, where an allowable bearing capacity of 150 kPa should

be available for design purposes.

The basement will be below the groundwater table. Therefore, the
basement/floor slab system should be designed as a water tight box to resist
hydrostatic uplift. For design purposes the gfoundwater table may be
assumed to be elevation 272.7, minimum 1.0 m above the observed level.

Basement walls must be designed for the water pressure as well as the earth
pressure due to the retained earth. The following geotechnical parameters

are recommended:

coefficient of earth pressure, K =05

_ backfill adjacent to the foundation wall
bulk unit weight, y =212 kN/m’
submerged unit weight, y = 114 KN/m’

wall backfill = free draining OPS Granular "B’ material or equivalent
placed in maximum 200 mm thick lifts and uniformly compacted to
a minimum 95% Standard Proctor maximum dry density. The wall
must be adequately braced and compaction operations restricted to
light equipment to prevent damage of the foundation wall and ensure
high lateral pressure acting on the wall are not developed.

48.3 Visit/Correspondence Building B

The following information was considered in our assessment:

. Pertinent boreholes 46 and 47.
. Anticipated subgrade comprises sand to 4.4 to 7.0 m depth, underlain
by firm to stiff layered clay, with bedrock at 7.2 and 10.7 m depth.
. Groundwater table was near 0.6 to 0.9 m depth, approximate
" elevation 270.4 to 270.8.
. Existing ground elevation 272.0 in the northwest, dropping to
elevation 270.5.
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. Finished floor elevation 272.1, requiring 0.1 to 1.6 m of fill.

It is considered that the building may be supported on spread footings
founded on the compact sand at about 0.8 m below existing grade. A net
allowable bearing capacity of 100 kPa is recommended for design (minimum
600 mm wide footing). Total settlement is expected to be on the order of
25 mm, with differential settlement of about 75% of this value.

Fill under the building must be constructed as engineered fill.

Floor slab-on-grade is considered feasible on the native sand and the
engineered fill. Underfloor drains are recommended in the northwest part
of the building where the floor grade is near existing ground level.

4.8.4 Health Care Building C

The following information was considered:

«  Pertinent boreholes 5, 43, 44 and 45

: Subgrade comprises very loose to compact sand to 1.5 to 3.7 m, over
discontinuous deposits of silt/clay/layered sand and clay/sand and
gravel, over bedrock at 2.0 to 5.2 m depth.

. The groundwater table was near 0.6 to 0.8 m depth, elevation 271.5
to 272.2 in boreholes 43 to 45. ' '

. Existing ground elevation 272.2 to 272.8.

. Finished floor elevation 272.50, requiring some minor (about 0.3 m)

of cut and fill.

It is considered that footings may be founded on tile native loose to
compact sand (below the upper very loose zone) at minimum 0.6 m below
existing grade (minimum 1.2 m at borehole 43) approximate elevation 271.5

to 272.0.

Footings founded as outlined above may be designed based on an allowable
bearing capacity of 30 kPa, (minimum 600 mm wide), Total settlement
should not exceed 25 mm with differential settlement of .about 75% of this

value.
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Floor slab-on-grade construction is considered feasible. An underfloor
drainage system is recommended.

4.8.5 Industries Building D

The following information was considered:

. Pertinent boreholes 9, 59, 60, 61 and 62.

. The subsurface stratigraphy comprises sand to 0.7 to 1.4 m depth in
the north, increasing to 3.6 to 5.5 m depth in the south, underlain
by silt/clay/layered clay and sand/sand and gravel. Bedrock was
contacted at depths of 2.5 to 2.7 m in the north increasing to depths
of 5.2 to 9.5 m in the south.

. The groundwater table in boreholes 59 to 62 was 0.1 to 0.6 m below

grade, elevation 269.4 to 271.1.

. Existing ground elevation 272.0 in the north dropping to elevation
269.5 in the south.
. Proposed finished floor elevation 271.5, requiring some 0.5 m cut in

the north, and 2.0 m fill in the south.

Compact to dense sand (silt locally) is anticipated at minimum 0.6 to 0.9 m
below existing grade. A net allowable bearing capacity of 150 kPa should
be available for design of footings (minimum 600 mm wide).

Total settlement of about 25 mm is anticipated with differential settlement
of about 75% of this value. The largest settlement would occur in the

south part of the building,

Fill under the buildings should be constructed as engineered fill. It is
considered that slab-on-grade construction would be feasible, on the native

soil (north) and engineered fill (south).

An underfloor drainage system is recommended over the north part of the
site, where the floor will be established at or below the existing ground

surface.
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4.8.6 Non-Secure Residences Building E

The following data was considered:

. Pertinent boreholes 17, 20, 70 and 71.
. The subgrade comprises sand to depths of 1.4 to 5.5 m underlain by
clay and silt locally, with bedrock at depths of 3.0 to 9.7 m below
~ grade.
. The groundwater table was at, to within 0.4 m of surface,
corresponding to approximate elevation 268.4 in the north and central
portions of the building, and elevation 267.8 in the south end.

. Existing ground is about elevation 268.3 in the south, rising to
elevation 269.0 in the north.
. Proposed finished floor elevation 268.65, requiring minor (about

0.4 m) cut and fill.

It is considered the proposed building may be supported on the compact
sand anticipated at depths of 0.6 to 1.0 m below existing grade, where a net
allowable bearing capacity of 100 kPa is recommended for design (minimum

600 mm wide footings).

Total and differential settlements should not exceed 25 and 15 mm,
respectively, provided the subgrade is not unduly disturbed during
construction.

Some minor cut and fill (less than 0.4 m) are required to establish the
proposed finished floor. Slab-on-grade construction is considered feasible,
together with an underfloor drainage system. It is recommended that the
finished floor be raised somewhat, to minimize the amount of groundwater
that the underfloor drainage system would have to handle.

4.8.7 Non-Secure Residences Building F

The following data was considered:

. Pertinent boreholes 76, 77, 78 and 79.
. Bedrock is at or close to surface as revealed in boreholes 78 and 79,

and as shown by the ground radar penetration survey, (GPR). There
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is a discrepancy where the GPR indicated bedrock at about 3 m
depth, elevation 265.8, whereas borehole 77 encountered refusal at
0.3 m depth, possibly on a boulder, In the northwest quadrant,
borehole 76 showed relatively loose sand and soft clay down to
bedrock at 3.5 m depth, elevation 265.0.

. Groundwater was noted near the 0.3 m depth, elevation 268.2 in
borehole 76 located in the lowerlying part of the building site.

. Existing ground elevation 268.5 to 271.0 (bedrock outcrop within

building area).
. Proposed finished floor elevation 269.95, requiring some minor

amount of rock cut, and up to 1.5 m of fill.

Cognizant of the exposed/relatively shallow bedrock anticipated over most of
the site, it is considered that most of the building may be supported on
spread footings founded on the bedrock. A conservative design bearing
capacity of 1000 kPa should be availablein the bedrock for design purposes.

Footings on sloping bedrock (maximum 3 horizontal and 1 vertical slope)
should be pinned to the bedrock using shear pins/dowels. Steeper sloping
rock, where encountered, should be flattened.

For slab-on-grade construction, the overburden should be stripped down to
bedrock, then built up as required as engineered fill. A partition wall will
be required to contain and isolate the engineered fill from the northwest and
northeast building wings, where a structurally supported floor is

recommended as discussed below.

In the northwest quadrant, borehole 76, there is relatively loose sand and
soft clay overlying bedrock at the 3.5 m depth, elevation 265.0. Also in the
northeast wing, bedrock could be about 3 m below grade, elevation 265.8
based on the GPR results. In these quadranfs, some 1.5 m of fill is
required above existing grade to achieve the proposed finished floor. It is
anticipated that the weight of this fill could ¢ause some 25 mm or more of
settlement in the floor slab-on-grade and footings due to consolidation of the
underlying overburden. This would be the amount of differential settlement
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that would be expected, compared with the major part of the building
supported on bedrock.

Because of the anticipated differential settlement and excavation difficulties,
these portions of the building should be supported on piles driven to
bedrock, with a structurally supported floor slab.

Alternatively, it is recommended that the building be shifted to the south
and east, where the available data suggests the bedrock is higher. This
would render the more desirable spread footings on bedrock and slab-on-
grade feasible throughout. It will be prudent to finalize the building
location during construction depending on the actual bedrock conditions

encountered.

488 Nmﬁmﬂesxdmms_ﬂuﬂdmz-ﬁ

The following data was considered:

. Pertinent boreholes 23, 80, 81, 82 and 83.

. In the west part of the building site the subsurface stratigraphy
comprises silt and sand over bedrock at depths of 1.9 to 2.8 m
below grade, elevation 263.8 to 266.2 (boreholes 23, 80 and 81). In

- the east section, the stratigraphy comprises sand to 2.9 to 43 m
depth underlain by soft clay over bedrock at depths of 6.6 to 7.3 m,
elevation 259.3 to 259.6 (boreholes 82 and 83).

. Groundwater occurred near elevation 266.5 to 266.9 in the .west,

sloping down to elevation 265.3 in the east, some 0.5 to 1.7 m below

existing grade.
. Existing ground ranges from elevation 268.5 in the west, dropping to

elevation 265.0 in the east.
. The proposed finished floor is elevation 269.0, some 0.5 to 4.0 m

above existing grade.

Some 0.5 to 4.0 m of fill is required to achieve the proposed finished floor
Jevel. Settlement under this weight of fill is estimated to be on the order
of 50 to 75 mm in the east part of the building (boreholes 82 and 83), and
less than 15 mm in the west section (boreholes 80 and 81).
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Cognizant of the anticipated total and differential settlements, a pile
foundation system and structurally supported floor are recommended.

Alternatively, the use of spread footings (and floor slab-on-grade) or a mat
foundation may be considered subject to a preloading/surcharging program.

4.8.9 Secure Residences Building H

The following data was considered.

. Pertinent boreholes 16, 73, 74 and 75.
. The subgrade comprises generally loose sand to 2.9 to 5.5 m depth,
over soft clay to bedrock at depths of 7.0 to 11.2 m, elevation

255.2 to 258.3.

. The groundwater table was some 0.4 to 1.0 m below grade, elevation
266.0 in the west, dropping to elevation 263.4 in the east.

« - Existing ground is elevation 266.8 in the west, dropping to elevation
264.5 in the east.

. Proposed finished floor elevation 268.5, some 1.7 to 4.0 m above

existing grade.

The 1.7 to 4.0 m of fill required to achieve the proposed finished floor level
will cause consolidation settlement on the order of 50 1o 100 mm in the

underlying loose sand and soft clay.

Cognizant of the anticipated settlement, it is recommended that this building
be supported on a pile foundation system, with a structurally supported

floor.

Alternatively, spread footings (with floor slab-on-grade) or mat foundation
may be considered, subject to a preloading/surcharging program.
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4.8.10 Programs Building J

The following data was considered:

Pertinent boreholes 12, 14, 15, 63, 64, 65 and 66.

Bedrock is exposed over the northwest parl of the building site.
Elsewhere, the stratigraphy generally comprises sand to depths of 0.6
to 1.5 m, overlying silt or clay with bedrock at depths of 1.4 to
5.0 m below grade. The bedrock surface ranges from a high of
about elevation 271.8 on the bedrock knoll in the northwest part of
the site, down to about elevation 262 to 264, some 4 to 5 m below
grade in the southeast section (boreholes 15 and 66).

Based on observations in the boreholes and the high moisture content
of the soil, the groundwater table was typically 0.6 to 1.2 m below
existing grade, ranging from about elevation 270.5 in the northwest
to elevation 266 to 267 in the southeast.

Existing ground ranges from elevation 271.8 (bedrock knoll) in the
northwest dropping to elevation 267.2 in the southeast.

Proposed finished floor elevation 269.5. Bedrock removal and some

earth cut will be required in the northwest, with some 2.3 m of fill

' in the southeast.

Bedrock subgrade will be encountered in the northwest quadrant, with
increasing depth of variable overburden towards the southeast. It is
recommended that the building foundation be supported on bedrock
throughout, to minimize otherwise excessive differential settlement if the
building were supported partly on bedrock and partly on overburden.

In the northwest quadrant, footings could be supported on the exposed
bedrock or where the bedrock is relatively shallow, a net allowable bearing
capacity of at least 1000 kPa is available in the bedrock.

Elsewhere, particularly in the southeast, bedrock is as low as elevation 262,
as much as 5 m below existing grade, and a -pile foundation is warranted.
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Slab-on-grade construction could be utilized in the northwest part of the
building where bedrock subgrade or relatively shallow overburden subgrade
is expected, without undue concern of settlement. In the southeast section
however, some 25 to 40 mm of settlement would be anticipated because of
the site filling requirements. A structurally supported floor system should
be provided, or the site surcharged prior to slab-on-grade construction.

An underfloor drainage system is recommended in the northwest portion of
the site where the floor is established below the existing ground grade.

4.8.11 Administration Building K

The following information was considered:

. Pertinent boreholes 7, 53, 54, 55 and 56.

. Bedrock was contacted as high as elevation 270.0, some 0.3 m below
grade in the west (borehole 53) sloping down to elevation 261.7 to
263.4, some 6.1 to 6.7 m below grade in the east part of the site
(boreholes 54 and 56). The shallower overburden in the west
comprised relatively competent sand or silt. The deeper overburden
in the east comprised relatively loose sand underlain by soft clay.

«  The groundwater table was close to existing ground grade, elevation
270.8 in the west, dropping to about elevation 267 in the southeast.

. Existing ground is about elevation 271.3 in the northwest dropping
to elevation 267.5 in the southeast.

. The proposed finished floor is elevation 271.15, requiring minor cut

in the northwest, and up to 3.7 m of fill in the southeast.

Cognizant of the fill requirements and the subsurface conditions revealed in
the boreholes, it is anticipated that settlement on the order of 25 to 50 mm
may be expected in the east/southeast part of the building site, with minimal
settlement in the west/northwest.

Based on the anticipated total and differential settlement, it is -considered
that the proposed building should be supported on piles driven to bedrock

with a structurally supported floor.



PetoMacCallumltd,

[}
CONSULTING ENGINIFERS

32

Along the west at boreholes 53 and 55, bedrock is about 0.8 and 1.2 m
below the existing ground level, near elevation 270.0 and 268.5, respectively.
Footings carried down to the shallow bedrock in these areas warrant
consideration.

If the site is surcharged/preloaded, then it is considered that the building
may be supported on footings (with slab-on-grade) or a mat foundation.

Subdrains are recommended under the northwest section of the floor to be
established at or below existing ground level.

4.8.12 Chapel Building L

The following data was considered:

. Pertinent boreholes 57 and 58.
. The majority of the building is located on a bedrock outcrop. In the
northwest, borehole 57 showed shallow sand over bedrock at the

0.8 m depth, elevation 271.1
. No free water was noted in any of the boreholes during drilling;

however, the soil was wet.
. The surface of the bedrock outcrop is about elevation 271.5 to 272.5.
. The proposed finished floor is elevation 272.15, requiring rock cut in
the south and filling in the north to level the site.

The building can be supported on footings bearing on bedrock where a
conservative net allowable bearing capacity of 1000 kPa is available for
design. Any overbreak during bedrock excavation should be made up with
concrete fill.

Slab-on-grade construction will be feasible. Subgrade preparation should
involve removal of localized overburden, and cleaning of the bedrock surface.
Filling under the building should be carried out as engineered fill.
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4.8.13 Family Visits Building M

The following data was considered:

. Pertinent boreholes 48 and 49.

. The subsurface stratigraphy comprises compact to loose sand to 5.5
to 8.5 m depth, underlain by clay with bedrock at about 12 m depth
at elevation 255.7 to 256.9.

: The groundwater table was noted near 0.4 m depth, elevation 268.5
in the northwest to elevation 267.3 in the southeast.

. Existing ground is elevation 269.3 in the northwest dropping to
. elevation 268.0 in the southeast.
. The proposed finished floor is elevation 270.85, some 1.6 1o 2.9 m

above existing grade.

Due to the 1.6 to 2.9 m of fill requirement, the weight of this fill will cause
an estimated total 25 to 50 mm of settlement (differential settlement of
25 mm) in both footings and floor slab-on-grade, from north to south across
the building.

If this is acceptable, then the building may be supported on footings
(minimum 600 mm wide), founded on native sand (minimum 0.6 m) below
existing grade, or on engineered fill required to raise the site grade. A nel
allowable bearing capacity of 50 kPa should be available for design of

footings.

The use of a concrete mat may be considered, which tends to reduce the
amount of differential settlement.

Much of the settlement can be avoided if a preloading/surcharging program
can be carried out before the building construction.
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4.8.14 Co-Generation Building N

The following data was considered:

. The location of this building was established following completion of
the field investigation. The closest boreholes are boreholes 1, 5 and

51,

. Subsurface conditions typically comprises sand overlying bedrock at
a depth of 1.5 to 3.7 m below grade, elevation 269.7 to 270.9.

. The groundwater table in the boreholes was typically 0.5 to 1.0 m
below grade, sloping south easterly from elevation 272.5 to elevation

2714.
. Existing ground is fairly level, elevation 273.0 to 273.3.
. Proposed finished floor elevation 272.50, some 0.5 to 0.8 m below

. existing grade.

It is considered the proposed building may be supported on spread footings
founded on the sand at minimum 0.6 to 0.9 m below existing grade, where
a net allowable bearing capacity of 150 kPa is recommended for design

(minimum 600 mm wide footings).

Slab-on-grade construction is considered feasible in conjunction with an
underfloor drainage system. The design floor elevation is close to or at the
groundwater table. Raising the finished floor is recommended to minimise
the amount of water the underfloor drainage system has to handle.

4.8.15 Garages Building P

The data considered was as follows:

. . Pertinent borehole 51.

. Subsurface stratigraphy comprises sand over bedrock at 1.5 m below
existing grade, elevation 270.9.
. The groundwater table was interpreted to be about 0.5 m below

existing grade, elevation 271.9.

. Existing ground is about elevation 272.3 to 272.8.

. The proposed finished floor is elevation 272.15, about 0.2 to 0.6 m
below existing grade.
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It is considered the proposed building may be supported on spread footings
founded on compact sand at about 1.0 m below existing grade, or bedrock
anticipated at about 1.5 m below existing grade. An allowable bearing
capacity of 200 kPa (minimum 600 mm wide footing) should be available
in the sand. The allowable bearing capacity of the bedrock is at least
1000 kPa.

Floor slab-on-grade is considered feasible in conjunction with an underfloor
drainage system. Raising the floor is recommended to minimise the amount
of water that the underfloor drainage system must handle.

4.8.16 Future Residential Building

The following data was considered:

. The location of this building was shifled southerly since the
completion of the field investigation.

o Pertinent boreholes are 16, 68 and 69.

. Subsurface conditions comprise typically loose sand to 5.5 to 82 m
depth underlain by relatively soft clay down to bedrock at 9.8 to
12.8 m depth, elevation 251.4 to 255.5.

. The groundwater table was a ground surface.

. Existing greund ranges from about elevation 266.0 in the west
dropping to elevation 264.0 in the east.

. The proposed [inished [loor is elevation 268.5, some 25to 45 m

above existing grade.

Excessive settlements on the order of 50 to 100 mm are expected due to the
weight of the required filling (2.5 to 4.5 m of fill). Accordingly it is
recommended the building be supported on piles driven to bedrock, together
with a structurally supported floor.

Alternatively, spread footings with floor slab-on-grade, or a reinforced
concrete mat foundation founded on the engineered fill may be considered
following a preloading/surcharging program.



PetoMacCallumlLtd,

CONSULTINGE ENEINEERS

36
49 Hydrogeological Considerations

The comments and recommendations contained in this report have been provided in
consideration of minimising potential adverse impact on the groundwater regime as
discussed in the Dixon Hydrogeological report, and include:

. Maintaining finished grades above the existing ground to minimise
depth of excavation below the groundwater table. This would
minimise the extent of construction dewatering and long term
drainage requirements.

. Staging/scheduling construction so  that  groundwater
control/dewatering is implemented in short sections/small areas at a
time. This would reduce the zone of influence and result in only
localized drawdown. This would also reduce the length of
construction dewatering in any single area.

. Provide groundwater control/dewatering for temporary periods only,
to facilitate construction.

. Utilizing OPS Granular A’ or concrete for pipe bedding. Clear
crushed stone should not be use, which would otherwise create
preferred seepage paths.

+  Installing clayey soil or concrete secpage control collars at regular
intervals along buried pipes.

. Utilizing native soil or OPS Granular 'B’ or equivalent as trench
backfill to simulate the natural sandy soils conditions as much as
possible.

Sincerely

PETQO MacCALLUM LTD.

%“-7 =

Turney Lee-Bun, P.Eng
Manager, Geotechnical Engineering

Brian R. Gray, P.Eng.
Vice President
Geotechnical Engineering
Geo-Environmental Services

TLB/BRG:ga
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Our Ref; 94 BF 053A

FIGURE A4

CONSOLIDATION TEST RESULTS
MUSKOKA MEDIUM SECURITY INSTITUTION
GRAVENHURST, ONTARIO

CONSOLIDATION

94BF053A, BH#74, SA#7

1.05 - M 1.1
_ " [ . W :r—hh_m .....
3095 o (IS S S l} I OO s o
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o 0 8 N SN N i .....
g 0.75 A : ............ ,
A e e [ S NN
0.65 | ! | —— N
1.00 10.00 100.00 1000.0(

Applied Pressure (kN/sq m)

Depth=5.5m

Wet Density, y = 1868 kg/m3

Water Content. w = 39%

Initial Void Ratio, €, = 1.05

Effective overburden pressure, p, = 49 kPa
Consolidation Index, Cc = 0.35
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FIGURE A$

CONSOLIDATION TEST RESULTS
MUSKOKA MEDIUM SECURITY INSTITUTION
GRAVENHURST, ONTARIO

CONSOLIDATION |

04BF053A, BH#75, SA#9
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Depth = 8.7m

Wet Density, y = 1904 kg/m’

Water Content, w = 33%

Initial Void Ratio, €, = 0.9

Effective overburden pressure, p, = 76 kPa
Consolidation Index, Cc = 0.28
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ENTECH

A Division of Agri-Servies Lab Inc.

8820 Krimat Rd., Unit 54
Client: Peto MacCallum TABLE Al (1 of 3) Mississaugs, ONT LN EM3
. - TEL: (808) 821-1112
Project Number: 04-BFOBIA RESULTS OF TOPSOIL ANALYSIS FAX. (30 5)) U L
Date Recelved: April 28/98
P.O. Number: Date Reported: May 8/08
Matrix: 8oll @
Attention: Turney Lee-Bun ﬁ"_’_‘ﬂﬂ——)
9am Sanyul, M.8e¢,, O._Chom
MISC. SAMPLE TESTS
Method CONTROL SAMPLE SAMPLE DATA
PARAMETER |Units| Dotection | espsctes | Founs | recovery | 4348 | 4349 | 4350 | 4361
BH2Y BH28 BH4 BHIS
Limit (ppm)| wavat (ppm) | Lavet {ppm) %
Dry Malter % - - - 80.80 83.30 80.42 77.55
rH - - 8.10 6.53 8.03 7.80
Organic Matter % - - 8.28 25.79 4.13 5.07
|Phosphiorus ppm 5 10 10.1 101 201 383 232 934
IPolassium ppm ) __ 2130 2071 87 320 275 185 834
Magnesium ppm 2 2050 1682 02 702 838 558 1059
Calclum ppm 0.5 10 10.2 102 035.7 1038.0 409.7 2645.2
2 O 3H0OHd U] RaoyE.ng
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LR N [ b 1 B




Client:

Pato MacCallum

TABLE A2 (2 of 3)

A Division of Agri-Sarvice Lab inc.
0820 KUtimat Rd., Unit b4
Mississauga, ONT L8N BM2
TEL: (008) B21-1112

Project Numbar: 94-BFO6IA RESULTS OF TOPSOIL ANALYSIS FAX: (908) 821-2095
Date Recelved: Aprlt 28/98
P.O. Number: Dale Reportied: May B/98
Matrix: 8ol @
Altentlon; Turney Lee-Bun Mf"'
8am Benyal, M.8o., C. Chem
MISC. SAMPLE TESTS
Method CONTROL SAMPLE SAMPLE DATA
PARAM ETER |Units| Detaction Expecied Found Recavary | 4352 4383 43584 4365
Bl4y BHEO BHER Btey
Limit (PpM)| Levai (ppm) | Level (ppm) %
[Ory Malter % - - 71.51 71.99 78.14 83.78
{oH - . 8.12 7.01 e.18 8.37
Organic Maller % . - - 7.18 14.50 3.81 7.08
Phosphorus ppm 5 10 10.1 101 383 232 282 152
IPotasslum ppm 5 2130 2071 87 217 185 244 200
Magneslum ‘ppm 2 2050 1892 92 537 818 833 217
Calclum ppm 0.5 10 10.2 102 855.3 1384.2 832.0 837.3
a ool 30Hd

c A L=

-

-

e

U] RaTyeang




4420 Kitimet Rc;.. Unit #4‘
Client: Peto MacCallum TABLE A3 (3 of3) Minsinsnugn, ONT LeN §M3

RESULTS OF TOPSOIL ANALYSIS TEL: (908) 821-1112

" Project Number: 94-BFOEIA FAX: (908) 821-2095
Dato Recelved: Aprll 28/06
P.O. Number: Dnle Reporied: May 8/95
Malrix; Boll

Attention: Turnay Les-Bun \([QFGMLQ___—A-

Sam Banyel, M 8n., C, Chem

MISC. SAMPLE TESTS

Mothod CONTROL SAMPLE SAMPLE DATA

PARAMETER |Units| Dotection | expscied | round | necovery | 4356 | 4357
Limit (ppm)| Level (ppm) | Lovel (ppm) % i BLE

Dry Malter % . - - 000.00 | 77.45
 [da . . - 8.88 8.20
Orgonlc Maller %% - - - 4,92 3.38
Phosphorus ppin 5 10 10.1 101 189 1087
Potassium ppm 5 2130 2071 07 219 114
FMngnesIum ppm 2 2050 1882 B2 280 532

Calclum ppm 0.5 10 10.2 102 785.8 2827
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GROUNDWATER LEVELS IN STANDPIPES

Our Ref: 94 BF 053A May, 1995
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TABLE Bl

GROUNDWATER LEVELS IN STANDPIPES
MUSKOKA MEDIUM SECURITY INSTITUTION

GRAVENHURST, ONTARIO
Borehole Nov. 15/94 Dec. 6/94 May 8/95
1 1.07/272.32 0.90/272.49 0.85/272.54
3 0.53/269.79 0.50/269.82 0.60/269.72
4 7.01/260.73 0.80/266.94 | +1.06/268.8*
16 1.30/265.19 1.30/265.19 1.01/265.48
17 0.53/268.2 0.40/268.33 0.23/268.50
23 0.51/266.05 0.50/266.06 0.46/266.1
28A (Deep) 0.00/266.78 0.00/266.78 | +0.10/266.88*
28B (Shallow) [ 0.15/266.63 0.00/266.78 0.20/266.58
30 1.45/263.8 1.20/264.05 1.12/264.13
40 1.25/272.83
41 1.55/271.79
67 0.00/266.69
82 1.40/265.45

NOTES: 1.07/272.32 = Depth (m)/Elevation of water level in standpipe.

* Water level in standpipe above ground level, indicating pressurized
zones of water in subsurface.
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LIST .OF ABBREVIATIONS

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE °N',- THE NUMBER OF BLOWS AEQUIRED TO ADVANCE A STANDARD SPLIT
SPOON SAMPLER 0.3m INTO THE SUBSOIL. DRIVEN BY MEANS OF A 63.6kg HAMMER FALLING FREELY A DISTANCE
OF 0.76m.

DYNAMIC PENETRATION RESISTANCE: - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 61mm, 60 DEGREE CONE,
FITTED TO THE END OF DRILL RODS. 0.3m INTO THE SUBSOIL. THE DRIVING ENERGY BEING 475) PER BLOW.

DESCRIPTION OF SOIL

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

CONSISTENCY ‘N’ BLOWS/0.3m ckPa DENSENESS 'N' BLOWS/0.3m
VERY SOFT 0-2 0-12 VERY LOOSE 0-4

SOFT 2-4 . 12 - 26 LOOSE 4-10

FIRM 4-8 25 - 60 COMPACT 10 - 30

STIFF 8-186 §0 - 100 DENSE 30 - &0

VERY STIFF 16 - 30 100 - 200 VERY DENSE > 60 ’
HARD > 30 > 200

W.TP.L. WETTER THAN PLASTIC LIMIT D.T.PL. DRIER THAN PLASTIC LIMIT

APL. ABOUT PLASTIC LIMIT

TYPE OF SAMPLE

5.8, SPLIT SPOON TW. THINWALL OPEN

W.S. WASHED SAMPLE °* T.P. THINWALL PISTON
§.8. SCRAPER BUCKET SAMPLE 0.S. OESTERBERG SAMPLE
A.S. AUGER SAMPLE E.S. FOIL SAMPLE

C.5. CHUNK SAMPLE R.C. ROCK CORE

§.T. SLOTTED TUBE BAMPLE
P.H. BAMPLE ADVANCED HYDRAULICALLY
P.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL F.v. FIELD VANE
Qcu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIPATION

0d DRAINED TRIAXIAL

PMLIS0RA . [
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LOG OF BOREHOLE NO. 1 ano 2

PROJECT Muskoka Medium Becurity Institution OUR PROJECT NO 99 BF 053
LOCATION Gravenhurst, Ontario BORING DATE ~ Nov. 10/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SMEAR STRENGTH Cy o| vou LimiT W
PLASTIC LIMIT we
N 2 lle £ Q WATER CONTENT W %‘;gg:e}‘;‘l‘gﬁg
DESCRIPTION k|l w DYNAAIC CONE PENETRATION «
i E '§‘ g| g §“§' D N NEaTion resre| Mo % % AND REMARKS
METRES GORCUOLL 1 bt & 3 ~
pu] 2 al BLOWS/0 IM WATER CONTENT % -
GROUND ELEVATION 273.39 [ n2 0 40 G0 f0 1w 20 I |
M & TOPSO1L: dark brown sandy o] 271
\ silt | E] in—bentonite seal
SAD: compact brown fine ran, |/
001 some silt, with rust brown ¥
4 ss| 14 ;
"\ layers, moist 272 ! r \ /1 7..-12 mm PVC pipe
11— - ———— —
11 60 | saturaterl 2] 85| 13 /
\ / 271 _ / I esnotive backiill
SILT: _ compact grey sill to 3 85 21 1
20 2.90 \ sandy =silt, saturated /_ /i
270 |4) s8] 18 / |/
v AR SAND: compact grey silty fine d l:‘
to medium sand, trace gravel m‘n 'ty
\saturatcd B sampler wet after
269 — 85 2
45 BOREHOLT TERMINATED AT 3,65 m .
on refusal to auger on Upon completion
assumed bedrock of augering
| water at 1.2 m
WATLR LEVEL READINGS
_¥ ATE.  DEPTH_im)
Nov, 15 1.07
T I Dec. 6 . 0.90
BORCHOLE 2 —
GROUND ELEVATION: 273.09 |
FOPSO1L: black humus T -
SAND: compacl brown fine
——r 272 5T ool

sand, moist " 11 .88 19 q
153 \

2| ss| 15 \
271 = -

2.10 1 r

dense, fine Lo coarse, 3 55 31
‘.c_)__gte___ saturated S 270 i sample wet after
compac', [ine sand, 4 S5 25 55 3
Y. 50 slratified &
silty fine sand ‘| 269
5 85 22
.00 25
BOREHOLE TERMINATED AT 5,00 m Upon completion
Borehole 2 edjacent to of augering
fill pile water at 2.1 m
" water sampled
l i
NOTES

ik

CHECALLY BY s
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LOG OF BOREHOLE NO. »
PROJECT Muckoka ledium Security Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario B0RING DATE NOV- 10/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| viouioLmiT W
= : PLASTIC LIMIT we
ol 8 |= §8 WATER CONTENT — W GROUND WATER
DEPTH OESCRIPTION | & | Y| w | o3 |ornamcconepeneIRaTIO 2l we w WL OBSEAVATIONS
" w T | s a I | STANDARD PENETRATION TEST® (LG — AND REMARKS
wETRES| L I & g’,
4 ? o 8LOWS/D.IM WATER CONTENT % =
GROUND ELEVATION 270,32 & sz o e R 0 1l
20 TOPEOILY _ block mandy silt ~a=] 270
! diald |- fbentonite seal
SAND: campact hrawn fine to c L/
medium sand, msaturated 1260 1| ss| 22 : //not!ve backfill
15 ? /|
2 s8 27
b 1a L d / 112 mm PVC pipe
dense, stratified 268 / /
3 55 32
5 g \ 9%
30— -—t \
267 | 4| ss| 8 ./’ L 4%
] dld
4%
266
A5 ki L / /
BOREHOLE TERMINATED AT 4,60 m —t— \ sampler wet atter SSi
moved.over and conducted 265 After drilling to
dynamic cone penetration test 1.6 m sand heaved to
F — 1.5 m inside augers
50 | N = water at 0.7 m
264
[ - WATER LEVEL READINCS
263 b DATE DEPTH _(m)
’
: — Nov. 15 0.53
pec. © 0.50
262 [
[— == P
20 NEEESE L= —
261 S—
}———1
260
10.6 - —
—
259
r2ofias ———f—| 100/}150 @n & bouncing
8
Dynamic cone penetration test 23
terminated at 12.10 m
! on refusal on assumed
bedrock
134 . ——
150 e [P HeoR
155 B SN WA === S =
i
NOTES « guspect low N value due to hydrostatic pressure.
aisnns 71,
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LOG OF BOREHOLE NO. 4
PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov. 15/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C, kPa a| LIOUID LIMIT wy
25 50 75 100 PLASTIC LIMIT Wwp
ol 8= £4 WATER CONTENT ___W GROUNDWATER
OEPTH DESCRIPTION = S ©3 | oYNVAMIC CONE PENETRATION = | wp w Wi O8SEAVATIONS
" W < | s| & 3 | STANDARD PENETRATION TESTS | gy AND REMARKS
avaes iﬂ : g = §>' LOWS0.IM TER CONTENT. ™
- & aLOWSN0.3) WATER TENT %
GROUND ELEVATION 267.74 o b2 w 40 &0 0 g }
FILL1 loose brown sand end |
gravel, random cobbles, antonite seal
pieces of asphaltic concrete, 267
concrete, hrick, timber //‘-Nitive beckfill
1] 85 5 g
" A 4%
1.70 ap6| 2| S8 174 |1
SAND: loose to very loose 4
brown fine sand, some silt, / A
2.0 | | seturated — - = & me
3 SS 7
. 265 A
3o
4| ss 0 " L]
264 ///?"—IZ mm PVC pipe
45 brown 2635 " e} ] / 4
5] 5
+ %
175 2 363 i A/
grey
60 — ] — /i-/
6.30 @ S8 ]
CLAY: very solt grey cloy. L~ 3 531 /';/
W.T.P.L. with thin layers/ / 261 !
seams of fine sand, saturated / ,/j/
rs / /I./
60
2 1] s8] o p
/ p 48t /
? T ) B - ?
@ ol e —
/1
| /] - -
N W
/ | 258 / '
] L0 ”ﬁ S S I Ve — ! [S— .
BOREHOLE TERMINATED AT 10.50 m
on refusal to auger on Sampler wet after
assumed bedrock $82
Upon completion of
120 augering water at
: 1.5 m, cave at
1.8 m
= WATER LEVEL READINGS
DATE DEPTH (m}
s Nov. 13 7.01
) Dec. 6 0.80
150 S (U] —
| |
16.5
| |
NOTES
& High N value due to piece of wood.
A Undisturbed shear strength} .
based an insitu Oy
N Remoudded shrar s!renath venertest 4” ’-
B e sl reinth baged o) nocket pensrromelor CHECKL 11 Y L
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LOG OF BOREHOLE NO. s end 6

PROJECT Muskoka Medium Gecurity Institution ouR PROJECTNO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE  Naov, 10/94 ENGINEER JFW
GORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C o| crouio Lt W
PLASTIC LIMIT Wwp
ol 8§l 5t WATER CONTENT W %’;cs’g:f/"”;*;‘gﬁ ?
DESCRIPTION 2 O T 3 DYNAMIC CONE PENETRATION = Wi
DEATH & % g g §i’ O eSOt taation EsTe | P ._wo Tk AND REMARKS
st BOREMOLE > g a" g 5 °>' BLOWS/.2M WATER CONTENT N
- .
GROUND ELEVATION ~ 272.60 I 8=z P AR %0
ro i =] — 1
TOPSOIL: dark brown sandy }/ AT
\ silt 4 a2
SAND: compact brown fine sand..
r20 ] moist of 1| _ss| 24 l
8 dense, stratified with rust | - 1271 T
brown layers, saturated . 2 585 33 \
3 10 N sampler wet after
BOREHOLE TERMINATED AT 2.10 m ﬁiﬁm s 2
on refusal toc auger on 27¢ Upon completion
assumed bedrock of augering
Jo water at 1.2 m
BOREHOLE 6
GROUND ELEVATION: 269,42
o A
oty TOPSOIL: black peat pen | 269 |
A\ =0
SAND: compact brown fine " n
_ . 1l _ss 18 . after augering to
iy sand, saturated 1] f ? 0.8 m water at
i}
et 2| ss| 10 « ol

dense, silty

atter augering to
3.0 m sand heaved
to 1.2 m,water at
0.3 m

! PPN 265 - | — after augering to
4,6 m sand heaved
to 2.9 m water at
0,3 m

BOREHOLE TERMINATED AT 4.60 m

264

a

NOTES

7

CHLLVALELBY




PetaMacL‘aIlumltd

CONSULTINE FNGCINEE
LOG OF BOREHOLE NO. 7 ans @
PROJECT Muskoka Medium Security Institution ouR PROJECTNO 9% BE 057
LOCATION Gravenhurst, Ontario 80RING DATE Nov. 10794 ENGINEER IFHW
BOAING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy, o| tiouio LiMIT .78
PLASTIC LIMIT Wp
al 8 |= 134 WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2 Bl ¥l w &3 | Dywamic coNe PENETRATION 1| wp w w, OBSERVATIONS
i W a | §] ¥ I | STANDARD PENETRATION TEST® | oy AND REMARKS
eTRES|  RORENOLE 2 813~ £s
.3 NTE
GROUND ELEVATION  270.35 R d= ay Lo WATER CONTEN S
0,2 FILLibrown sand v
a1 A JACS 1
\TOPSOIL: black Eandy silt
13 B
5 169 L ¥ 1
15 SAND; compact stratified -
brown and rus-t brown fine : s| 23 eompler wet after
sand, some Bilt, saturated s8 2
'. 268)
2.60 = 3| ss| 19
S1LT: compact/stiff brown
10 to grey silt with seams and —
layers ot fine sandy silt 261 )4-1-8s 1 11 ! \
and clayey Bilt £
26 B
Y] o o=
BOREHOLE. TERMINATED AT 4,55 m i Upon completion
on refusal to auger on of augering
assumed bedrock 265 water at 1.2 m
cave at 1.5 m
BOREHOLE 8
GROUND ELEVATION: 265.70
0,20 TOPSO1L: black sandy Bilt i
200
SAND: compact brown fine ]
sand, some silt, saturated | )] 88| 12 <(
(B B
. 264 sampler wet after
2| Bs | 14 \ o)
2,10 AR e :
very locase
2631 3 55 2/R4%0 rm
bLe
- 4| s5| 4 l
after B5 4, water
262 at 0.9 m,sand
2 heaved to 1.7 m
ALt 60 261
BOREHOLE TERMINATED AT 4.60 m Upon completion
of augering
water at 0.2 m
[N}
|
NOTES
¥ 44
cueckenay /700




PetoMacCallumltd,

CoONSUVITING FNECINF

LOG OF BOREHOLE NO. 9 ana 10
PROJECT Muskokt Medium Security Institution QUR PROJECT NO , 94 BF 052
LOCATION Gravenhurst, Ontario BORING DATE Nov. 11794 ENGINEER JFW
BORING METHOD Continuous Flight Holoow Stem Augers TECHNICIAN JFW
SOIiL PROFILE SAMPLES SHEAR STRENGTH C,, «| L:auio LMIT wy
PLASTIC LIMIT wp
Q g |'x 52 WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2 £ | W] w | g3 | orwvameccone peneTraTiON 3 | wp w we DBSERVATIONS
" w g || % 3 | sTANDARD PENETRATIONTEST® | (o g AND REMARKS
wrrnes|] BOREHOLE 9 2123 t §>I
-3 e 2 ALOWSH0.IM WATER CONTENT %
| Grounp eLEvaTION 370,49 a Bz 0 40 60 80 w20 J0
-
TOPSOI1L: black Bandy silt e
.o 220
SAND: dense brown fine to .'_- 2
some silt, moist ERE \ st 13 .
L 269 b
e SILT: compact brown eilt to \
fine sandy silt, moist to 2 §5 | 25
saturated,
with layers of silt to 268
clayey silt, W.T.P.L. 3| s8 14
30
8,30 4 | 88| 21 " /
SAND: compoct brown [ino Falt267 of
.90 sand, saturated 1
BOREHOLE TERMINATED AT 3.0 m :E‘I Upon completion
“ on refusal to auger on 266 of augering,water
: assumed bedrock at 3.0m
BOREHOLE 10
GROUND ELEVATION: 265.88
0.25 TOPSUIL:  black silt (e
\ VA
SI.\N[M loose br9wn to grey . 1| ss 8 .
fine sand to silty fine sand, L ? .
i saturated . " I sampler wet after
" 284|248 10 L
ais8s] 6
¢
. | 2ed after drilling to
3 2 » E 3.0 m,sand heaved
inside mugers
262 after drilling to
4.6 m water at 1.8 m
A ygp sand heaved to 2.8 m
BOREHOLE TERMINATED AT 4.60 m 261
Upon completion af
augering water at
0.9 m
G
R S ii—— _.i
' i
| |
NOTES
CHECKED AV 4




PetoMacCallumLtd,

COoONSULTING

ENGINT

PROJECT
LOCATION
BORING METHOD Continuous Flight Hollow Stem Augers

LOG OF BOREHOLE NO.

Muskoka Medium Security Institution

Gravenhurst, Ontario

11 and 12

BOARING DATE

OUR PROJECTNO 94 BF 053
ENGINEER
TECHNICIAN

Nov.11/94

JFv
JFH

SOIL PROFILE

SAMPLES

DEPTH
[
|METARES|

DESCRIPTION
BOREHOLE 11

GROUND ELEVATION 2061.06

LEGEND

ELEVATION

NUMBER

SHEAR STRENGTH Cy .

LiQuiD LIMIT W
PLASTIC LIMIT wp

DYNAMIC CONE PENETRATION =
STANDARD PENETRATION TEST®

TVPE

8LOWS0.3m
N — VALUES

BLOWSA.IM
20 40 60 a0

WATER CONTENT W
Wwp w W
R

WATER CONTENT %
o 70 Jo

GROUND WATER
OBSERVATIONS
AND REMARKS

0.0

9

TOPSOIL: black silt and

| 0,60 ]

\ruat mat T

L
K
ke

SAND: saturated

Jo

Borehole 11 could not be
accessed with tracked drillrig
due to excessively wet ground
conditions.

Description based on manual
probing

BOREHOLE 12

GROUND ELEVATION: 269.45

262

o

water at grade

\

TOPS01L: dark brown sandy
silt

EAND: very dense brown fine
sand, some silt, trace
gravel, moist

68

Bl

BORENOLE TERMINATED AT 1.45 m
on refusal to auger on
assumed bedrock

Bedrock outcrop visible

approximately 10 m west of
borehole 12

Upon completion
of augering
no free water

NOTES




PetoMacCallumLtd,

CoONSULTING tHNEINE
LOG OF BOREHOLE NO. 13 and 14
PROJECT Muskoks Medium Security Institutiion OUR PROJECTNO 94 BF 05)
LOCATION Gravenhurst, Ontario BORING DATE Nov.1ll & 15/94 ENGINEER JFW
BORING METHOD Continucus Flight Hollow Btem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LiQuip LiMiT wy
PLASTIC LIMIT wp
o |« 134 WATER CONTENT ___W GROUND WATER
DEPTH DESCRIPTION 3 g w ©3 | DYNAMIC CONE PENETRATION & | wp w Wy QBSERVATIONS
" W < | S & 3 | STANDARD PENETRATION TEST® AND REMARKS
METAES|  poprunie 13 8l 2 |35| F §>I ” ‘
GROUND ELEVATION 263,20 Sl RlE &z s gl
Y| TOPS0ILT Black sandy BITC and o=~ 767
roots -
SAND: compact grey silty fine
gand, some Bilt, saturated 262 | 1| ss| 19
15l sn ey 1 6{ sample wet sfter
very loose to loase : 2| &5 3 85 1 .
. sugers 6inking
. '|l2el
1 3| ss 8
3.00
30 eSS 260
S after drilling to
o 3.0 m sand heaved
7 ineide augers
¢ |25
45 B
- 258
[ X - —
251
256 |
15 e = - — I f—
<1258
0 —
- | 284
" 253
10| L1050 . s
TLAY: solt grey clay, W.7.P.L. |7 )
/ 252 1 Upon completion
/ a of augering
water at grade
120 4 AS . cave at 1,5 m
12.20] 251 )
BOREHOLE TERMINATED AT 12.20 m
BOREHOLE 14
GROUND ELEVATION: 269.11 ] "
v, iJ
TOPSOIL; dark brown sandy =
\silt
1. .00 :
—=—-—], SAND: compact layered grey =l 358
and rust brown fine sand, 1] _Ss] 25 .
s 1.50 5 — __(\' o
‘.' GILT: compact brown sandy 2| s8] 19 J
\Filt, with neams of silt or 267
Thyrysiit— =
245 arpy =il dilptent . sasturated T §5] 12{150 gm/bolincing
\l
BOREHOLE TERMINATED AT 2.45 m H Upon completion
3 on refusal to auger on 266 — —J eeet——Jof mugering
assumed bedrock ¥ water at 1.6 m
NOTES
7 T2
L CHILEEDBY Z l -




PetoMacCallumLtd,

CoONSULTING

ENCINEERS

LOG OF BOREHOLE NO. 15 ana 16
PROJECT Muskoka Mediur Security Institution ouR pROJECT NG 94 BF 05}
LOCATION Gravenhurst, Ontario BORING DATE Nov. 11 & 15/94 £NGINEER JEW
BORING METHOD continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, kPa a Liautp LIMIT Wi )
25 s0 75 100 PLASTIC LIMIT Wwp
DESCRIPTION B 5 5 'EE OGO %’;ggg\eduﬁglsg
W 3 DYNAMIC CONE PENETRATION
e R R I Y Ei‘ OS5 DENE TRATION TEST "'"’___g__:v‘ AND REMARKS
weraes|  BOREHOLE 15 gl 3% 8
2 J BLOWS.IM WATER CONTENT %
, | Grouno ELEVATION 268,00 I & 52 w do g0 #0 oA A
FILL¢ black cinders
Borehole located
in laneway
SILT: compact brown to rust 267
1.20 brown fine sandy silt with 11| 88 19 ;
sesms and layers of Bilt or ?
= \cluyey silt, moist
I . 21 551 &8
210 loose, saturated L § sampler wet after
g8 2
3| ss| 2K @
///’ 265 AW .
P 4| 85| 11
i L ]
10 264
SAND: compact grey fine sand i
saturated ﬁgﬁr Upon completion
45 of augering
263 water at 1.2 m
BOREHOLE TERMINATED AT 4.10 m .
on refusal to auger on
assumed bedrock
BOREHOLL 16 =
GROUND ELEVATION: 266.49 =
010 S |
TOPSDIL: dark brown sandy if O R
Eilt
5AND: compact brown fine sand /f
:2::<51;2£5t1th rust brown 26 | 112 mm pve pipe
ighlaSol _ SUT \ 1| A
grey, saturated 24 L/ /;-ﬂo‘iVE backfill
e 20 11| SO ] |/
lcose, brown 264 //
1 3| 85 B v /;
3.00
¢ I ——— -
3 compact 4 | 8§ 16 \ d "/
263 /1 %
! = 4%
g SEE 2625 108 |- d\%
BOREHOLE TERMINATED AT 4.60 m gampler wet after
ss 2
. i— after drilling to
4.6 m,sand heaved
PN to 3,7 m incide
augers
water at 1.7 m
WATER _LEVEL READINGS
—he ] ey (o _ | pate DEPTU tm).
Nov. 15 1.30
| Dec. & 1.30
H
NOTES
@ Undrained shear strength based on pocket penetrometer test on recovered sample
a7
CHECKED BY Vo




PetoMacCallumLto

NSULTING

LOG OF BOREHOLE NO. 37 and e
PROJECT Muskoka Medium Security Inetitution OUR PROJECTNO 94 BF 051
LOCATION Gravenhurst, Ontario BORING DATE Nov. 14 & 15/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Etem Augers TECHNICIAN JFW
S0IL PROFILE SAMPLES SHEAR STRENGTH C,, kPa s LIQUID LIMIT wy
25 50 75 100 PLASTIC LIMIT (73
. THORE warcscomreir—w | SRR
ESCRIPTI [ W ] DYNAMIC CONE PENETRATION
e O I - 3 | BT oaR S PERe TRATION TEsTS we 1 L AND REMARKS
(METRES BOREHOLE 17 b > S oy §> ”
1 wle 3 BLOWSTIM WATLR CONTENT %
GROUND ELEVATION 268.73 W ax 70 40 &0 10 20 Jo
0,20 TOPSO1L: black sandy silt e 412 mm PVC pipe
0.60 :
. 268 -
SAND: reddish brown milty i :}-bnntonite seal
fine sand ] 58 12 f / /
u% GAND: compact roddish brown, 7 / -native backfill
to grey mottled silty fine 2 | BS 7 " I/
2.10 \ send, with ceomn of silt 1%
CLAY: firm grey clay, ’ /
— 2 55 18
W.T.P.L. 266 q
Jold=O%4 SILT: compact grey silt, w f——— A1 4
dilatent, ssturated sampler wet after
58 1
265
BOREHOLE TERMINATED AT 3.05 m Upon completion
on refusal to auger on of augering
assumed bedrock water at 2.7 m
WATER LEVEL READINGS
DATE DEPTH {(m)
Nov. 19 0.53
Dec., 6 0.40
BOREHOLE 18
GROUND ELEVATION: 262.13
0.25 | TOPSOlLi_ black salt/muck | 262 i
SAND: compact grey
fine sand, some silt, 261 g
saturated e ; ) sampler wet after
iAo i e - 55 1
loose to very loose ! 21l=51 9
Llaan t=—1t—1 B
5 —f— —
1 | 88 | 17400 pm
.90 s
kA CLAY: soft grey clay L 2% 1T I's |
W.T.P.L 41 BEP.H
W) E— - 46%
/ 5 | v | - /
285 DA
JO| EFLLL /1
v SAND: very lovse grey Bilty wiE e
fine sand, saturated . A{-85.4 P':‘. /
5,00 5 o
BOREHOLE TERMINATED AT 5.00 m Upon completion
of augeri
Conducted dynsmic cone 9ering
Y : = water at 0.6 m
[E8 penetration test from bottom 256
of borehole
255 \\W |
155y = | a
Lynamic cone penetration 1
test terminated at 7.65 m 254
on refusal on assumed bedrock
NOTES Undrained shear strength
A Undisturbed value based or insitu field vane test
A Remould value bssed on insitu field vane stest
= Rased on pocket penetrometer test on recovered ranple 4’1"‘7
— ALY, .



PetoMacCallumLtd,

CoONSULTING
LOG OF BOREHOLE NO. v
PROJECT Muskoka Medium Security Institution OUR PROJECTNO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE  Nov.14/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Btem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy »| viouin LimiT wL
s PLASTIC LIMIT wp ROUND WATER
34] TER CONTENT W GROU
Q [=] «© 1 wa —
DESCRIPTION S | wl w | S3 | oynamic CONE PENETRATION OBSERVATIONS
o E E g & E‘;’ s e tRaTioN TesTa | 2 ol e AND REMARKS
METRES W 2 ~ 3]
] ! BLOWSD IM WATER CONTENT &
[ 'srouno eLevaTiON 268.30 S gElE = 0 Tty e ATER EONHENG,
e F
0PSO d d e I
:iif 1L dark brown sandy - 68 after sugering
to 0.8 m, water
SAND: compact brown fine at 0.6 m
sand, saturated . 267 i 58 13 \ ol
L5 1.50) . _ —_ . ___
stratified 2 55 18
2 1 §
medium to coarse sand 266
3| ss| 14
after drilling to
10 3 —] 3.0 m,sand heaved
———— | 268 in augers
264 .
45 a2 E——
4 .
CLAY: sott grey clay, W.T.P.L.}"
263
sol-6 / s I - p— W= ] P —
62 Ll
BORENOLE TERMINATED AT 6.10 m Upon completion
of augering
water at 0.6 m
A
| |
NOTES
T




PetoMacCallumLtd,

CoONSULTING FENGIN
LOG OF BOREHOLE NO.  *°
PROJECT Muskoka Medjum Becvurity Inetitution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov, 14/94 ENGINEER JFW
BORING METHOD  Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| ciouio LT W
PLASTIC LIMIT wp
Q % «© -5"3 WATER CONTENT w GROUND WATER
DEPTH DESCRIPTION 2 = I &3 | oynmamic cone PENETRATION x| wp W Wy OBSERVATIONS
I ] « & I | STANDARD PENETRATION TEST® AND REMARKS
METAES) b & § & g’.
.IM ATER CONTENT %
GROUND ELEVATION 266.23 o z = = BL‘gws/vaJ, ware n:m1 owr
TQPSOIL1 _dark brown sandy after augering to
silt
A to 0.8 m water
SAND: compact brown to at 0.6 m
grey grey fine sand, saturated 267 3 85 13
| g
2| ss| 17
2 s 266
loose, stratified, Bilty N .
m— after drilling to
d
EZne] san 2 e 10 ) \\ 2.3 m,seand heaved
30 v inside augers
265 o ss 0 "—l JJ
264
4.5}-4.50] a > |
——EL:Y; iuf[ grey clay, / after drilling to
R 4 263 4.6 m,sand heaved
. to 2.7 m
/ s|as | - '
60 fu 10 L p—— || (IR RS (=S
BORENOLE TERMINATED NT 5. 10 “ 262 Upon completion
moved over and conducted of augering
dynamic cone penetration ] water at 0.4 m
test — 11
261
28
260
L —
8.0 259 L
430 - g — bourl cing
pynamic cone penetration test
terminated at 9.70 m on 258
refusal on aseumed bedrock
108 ——
120
=
125
150 — B L R
|
| |
165 o -
b i
i |
NOTES
CHELALD ) 4.___




PetaMac&'allumltd

CONSULTING £ NG N
LOG OF BOREHOLE NO,  #' = 22
PROJECT Muskoka Medium Security Institution OUR PROJECT NO94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov. 11 & 14/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Gy, kPa a LIQUID LIMIT. wy
25 50 15 100 PLASTIC LIMIT wp
THENE e comar —w | SIS
DESCRIPTION - w 5 DYNAMIC CONE PENETRATION
i B §i‘ DM O e erion resra | W% W AND REMARKS
werAes|__BORENOLE 21 g a.‘ g 2 0)' BLOWSH IM WATER CONTENT &
|, [GRouND ELEVATION 267,28 i Bz a0 a0 e o 20 3o
TOPS0IL:  dark brown sandy -
\slll il 267
br—on ] SAND: very loose stratified ¥
\ brown and rust brown sand S 1| BS 3 1 Q\
Vi \.and sendy silt o? vl 208
B0 loose, grey / s 2185] 5
J /) zes
CLAY: very soft grey clay. 3 S8 /L &0f mm
W.T.P.L. ¥
30
? 264 | 4 | 85 | OL
2
LE] y
5 55 | k) L 41
¢
/ 262
o ﬂﬁ U leti
BOREHOLE TERMINATED AT6.05 m f o pon °°"“1’ L
on refusal to auger on of augering
assumed bedrock water at 0.8 m
BOREHOLE 22 ]
GROUND ELEVATION: 268,21 ]
e TOPSOl1L: dark brown sondy
\ silt
SILT: dense brown and grey |
mottled silt, with silty 267 1 SB 30 [ ] "
[ ).40 fine send layers, moist
e
i with clayey silt layers
—e HEY L - 2 | ss | 177050 mp/bodncing
Fror \ n'g‘ 266
SAND) dense stratified rilty
fine sand, saturated
30 265
BOREHOLE TERMINATED AT 1.85 m Upon completion
on refusal to auger on of augering
assumed bedrock no free water
264
4t
(N4 ] S || J___
1
i
NOTES
B Uundrained shear strength based on pocket penetrometer test on recovered sample
U
CHlcxrngy




PetoMacCalumize

CONSULTING

LOG OF BOREHOLE NO. 23 = *
PROJECT Muskoka Medium Security lnstitutionm OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE NOv. 14/94 ENGINEER JEW
BORING METHOD Continvoue Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, kPa o LIoUID LIMIT wr
25 50 75 100 PLASTIC LIMIT wp
a g |« ER WATER CONTENT ___w GROUND WATER
DEPTH DESCRIPTION S| 8|y w | €3 | grvamccone prnctrarion | we w we OBSERVATIONS
" W < | 8| % | g% | sTanoaro PENETRATION TESTO | e ey AND REMARAKS
wernes|  BOREHOLE 23 81 23| |83 =
- 2 o BLOWS/0.3M WATER CONTENT &
GROUND ELEVATION ~ 266.%C o Bz w Ca d0 S 30
.20 TOPSO1L: dark brown clayey ~=
0.60 silt / 266 ; bentonite seal
//
S1LT: brown silt to sandy 2 mm PVC pipe
51 \ =it L1 88 16 r ] /|
1.5 0 1 / 265 . 3
- / 2 ce 13 ,/ native backfill
\ CLAYEY SILT: very stiff 1
| brown mottled grey clayey L/
| 220, | silt, verves, W.T.P.L. 264 /] y sample wet aftel
- B 13 stiff, grey, with rust LAt 85| 20 (-/ ss 1
30 mot:lir.\g, with silt ”E\- after 85 1 no free
inclusaong water inside augers
EILT: compact sandy silt, 263 2
i | | eaturated
Upon completion
BOREHOLE TERMINATED AT 2.75 m of uuger‘i)ng
on refusal to auger on water at 2.1 m
assumed bedrock
WATER LEVEL HEADINGS
DATE DEPTH _(m)
1 Nov, 15 0.51
— ! it Dec. 6 0.50
BOREHOLE 24
GROUND ELEVATION: 265.64
IS TOPEOILT Otk Grown sanoy —
silt
265
SILT: dense brown to grey r— —
T mottled reddish brown fine 1] .58 )] 34 / Ly
T — sandy silt, moist = 264 = 1 |
\ ) 2| ss| 22 /
SAND:1 compact brown fine sampler wet after
gand, stratified, with thin 55 2
layers of silt, sandy silt, 2! 3 85 16
saturated Y I‘
3L 13 .4
JEh: 4] 55| 10
e 262
4.00 il
CLAY: very soft grey cley / \
ey W.T.P.L. with layers of silt / 261
" and fine sand, saturated 5 ss |  2/450 mpn \
? .40t
/ 260
[ /
[ £3 2 l
.59 7] 259 | | E/ after 5§ 6 no free
water inside augers
BOREHOLE TERMINATED AT 6.55 m g
Upon completion
g —_— - —t— of augering
water at 1.8 m
seepage st 0.6 m
NOTES
m Undrained shear strength besed on pocket penetrometer test on recovered sample,
4/)_&,
CHECKLN RY




PetoMacCallumLtd,

CoONSUITINEG

ENGINEERS

LOG OF BOREHOLE NO.

25 and 26

OuR PROJECT NG 94 BF 053

PROJECT Muskoka Medium Security Institution
LOCATION Gravenhurst, Ontario BORING DATE Nov. 11 & 14/94 ENGINEER JFW
BORING MEYHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFH
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy kFPa | LiOUID LIMIT wy
25 50 715 100 PLASTIC LIMIT wp
al 8§« 54 WATER CONTENT W GAROUND WATER
DEPTH DESCRIPTION 2| B |%| w | &3 |ornvamiccovepeneTRATION x| wp w w, OBSEAVATIONS
I W q s * g Q| STANDARD PENETRATION TEST @ RS S AND REMARKS
UETRES WOREHOLE 25 ¢ z - °>|
pu] 2 o BLOWS/0.3M WATER CONTENT %
GROUND ELEVATION 267,18 o nx a0 80 w0 M
TOPS01L; dark brown sandy
silt :
0.90 SAND: loose brown fine Eand, e,
\ some silt, moist /// 26| 1| s8| 13 [ a
LE _Lnﬂ. s 1 t r
\ CLAY: stiff greyish brown B © sampler wet after
\ X ; g2 2 . ss 1
\ clay, with seams of fine sand / 2650 || 45%
—very_s_oft_. g;;y, W.T.P.L. =
3| 58 o -
30 =
264
| 3.20 L
4 58 7
S1LT: loose grey silt, - f”’
dilatent, saturated
26 |
45 = JE—
=it 1 L £5. 01150 gan/bopncing 2 .
BOEMOLE TERMINATED AT 4.70 m Upon completion
on refusal te auger on 262 of augering
assumed bedrock water at 0.4 m
6.0
I8
BORENOLE 26 =
GROUND ELEVATION: 268.51 T
e
_.D_Lﬁ.l..\ TOPSO1L1 rﬁﬁﬂ 268 no frec water
Auger refussl at 0.3 m
hand dug to expose bedrock
"
A0
475
(£X4 _— el s
I I oo Eya
NOTES

Undrained shear strength based on pocket penetrometer test on recovered sample

2y

CHECKED RY




PetoMacCallumLtd,

CONSULTING

LOG OF BOREHOLE NO. 27 and 28
PROJECT Muskoka Medjum Security Institution oUR PRDJECTNON BF 053
LOCATION Gravenhurst, Ontario BORING DATE  Nov.11 & 14/94 ENGINEER ITW
BOARING METHOD Continuocue Flight Hollow Etem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, kPa o LiQUIDLIMIT W,
25 50 15 100 PLASTIC LIMIT We
SHANE warencoenr o | I NTeg
DESCRIPTION Rl w 33 | DYNAMIC CONE PENETRATION
DERTH gillg S| ¢ ©3 | STanDAAD PENETRATION Tesre w,.’_....,w,_..w" AND REMARKS
wernes|  BOREHMOLE 27 2l 3|+ §>I e e GaRTITA
Pl BLOWS D.3N AT
GROUND ELEVATION 266,63 ~I &2 S a6 o 2 30
HadM TOPE01L) dark brown sandy
\nﬂt 286
5ILT: dense brown mottled
1.25 grey silt, moist, to silt 1 55 | 41 r [}
5 some clay 3 sampler wet after
b 55 1
BOREHOLE TERMINATED AT 1,25 m
on refusal to auger on Upon completion
assumed bedrock of augering
no free water
A B
BORCHOLE 28 T
GROUND ELEVATION: 266.78 |
Lo TOPSOlL: dark brown sandy (== P i
0.60 | \Bilt A
—1.‘ AiD: compact rust brown 0 266 Al 1
n Ui \\;gj:zown fine sand, some s5ilt ] 1 ‘_!i§_ 18 / 0\ u _i“lmn:onite seal
(S| RYELA N pwertriririat —11/]
J \ / 265 2| ss 3 ’ 2 mm PVC pipe
—— e ———— 1)
stratified with clayey silt / # A-ﬂutive backfill
layers / ] L /
[2.10 | CUAY: wolt grey clay, W.T.P.L. |, 1| s8 o n
\ with layers of fine sand, / 264 1 4 ¥ /
SE \saturatad, _ _ Al A -
very solt clay W.T.P.L, 4 1 88| O = /
= - 2631 /
//
| | BSILT: very loose grey dilatent
Ay silt, saturated ] /
|
262 15 | 8§51 2 A /
//
ra—y
BOREHOLE TERMINATLCD AT 5.50 m 2t sampler wet after
0D on refusal to auger 85 1
on assumed bedrock
Upon completion
of augering
water at 0.6 m
WATER LEVEL READINGS
DATE DEPTI (m)
A B
N Nov. 15 0,00 0.15
pec. 6 0.00 0,00
NOTES
» Undrained shear strength based on pocket penetromer test
CHECALRY 7




PetoMacCallumLtd,

ENEINTIER

CONSULTING

LOG OF BOREHOLE NO. 25 ana 30
PROJECT Muskoka Medium Security Institution OQUR PROJECT NO94 BF 053
LOCATION Grovenhurst, Ontario BORING DATE Nov.,11 & 14/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFe
SO/L PROFILE SAMPLES SHEAR STRENGTH C, LIQUID LIMIT W
= PLASTIC LIMIT wp GROUND WATER
£ WATER CONTENT R 4
Q o | & L] e TION.
DESCRIPTION Wl ow 3 | ovNAMIC CONE PENETRATION OBSERVATIONS
P £ 5| 8| ¢ | 83| Sranoanorenerrarion Tesre| M %% AND REMARKS
IMeTAEs|  BOREHOLE 29 2 § gl 2 §>I . ; =
WS IM WATER CONTENT %
GAOUND ELEVATION 270,34 “lal® = e sair; 00 30
(0, 35-{4 TOPSOIL: dark brown sandy FE]
\,m [?ﬁaﬁ‘ 210
Bedrock exposed at 0.15 m
depth
1.5
BOREHOLE 30 =
GROUND ELEVATION: 265.25
DA TOPSOIL: dark brown sandy ) 26 .
\silt / RiE .bentonite seal
_ L —
SAND: compact brown stratified].. g .
fine sand, moist, with seams 264 .55 15 2 mm PVC pipe
o .40 | of silt and clayey silt ! ‘{
LAYERED SILT AND CLAY; very 2 | ss | e stive backfill
atiff brown mottled grey
layered silt, clayey silt and A|262
cla
R T (B A 3 | ss | 3/tunckng
vr:ry lnose dilatent silt, L0
fal. \5“”rateci [ 243 sampler wet after
5§56 2
BOREHOLE TERMINATED AT 2.75 m q
on refusal to auger on u;:o:uc:mpletwn
assumed bedrock 2 |
no free water
4.
WATER LEVEL READIRGS
7] DATE DEPTH (m)
Nov. 15 1.45
l pee. 6 1.20
(gl
NOTES
)
L
CHECKED BY




PetoMacCallumLtd,

CoONSULTING ENGI N
LOG OF BOREHOLE NO. s ana 32
PROJECT Muskoka Medium Security Inatitution OUR PROJECT NOS4BFO53A
LOCATION Gravenhurst, Ontario BORING DATE April 29, 1995 ENGINEER TLB
BOAING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy | LiouoLmit Wi
3 PLASTIC LIMIT we EROURBINET
El WATER CONTENT W ER
9 b a3 OBSERVATION.
DESCRIPTION wl ow i3 | ovnAmic cone PENETRATION S
DEETH Al gl & S | AN aGE e vETRATION TESTS W",_z_v.v‘ AND REMARKS
preTnes L E E' g t §>' BLOWSD.3M WATER CONTENT &
- ).
GROUND ELEVATION 278,17 alll (I CH] 0 4p 60 80 w20 20
oI5 | TOrSUTLiBlack wilty sond ral
0.60 1|ss | e f
\sAlibs loose reddish brown fine ’
‘\5and. trace silt, moist (272 f o ss |15 {{
15 c;m;a‘c-‘t-,_ b_rc_wn_fine sand, moist ]
276 |-2.].88 |15 é.\
grey, saturated
4 55 |20 \
. r\
10 2
: 5 | ss_ |20
EALR
48
UL : 6| 58 |14 J S
213
BOREHOLE TERMINATED AT 5.00 m Upon completion of
augering, wet cave
at 1.8 m
o
BOREHOLE NO, 32
GROUND ELEVATION ¢ 274.61
T ToPS0IL: Black silty sand
_n___m__\ 1 | ss 4 /@
"~ "''sAtD: looee reddish brown fine /
Ennd. trace silt,moist 2 |85 |13 q
[X=] compact, brown fine sand, moist J222 \
to saturated |2 155 120
- e | L e NP poe
grey fine to medium sand, i
saturated <123 |4 | s8 b7
- M
20
5 |88 |13
271
+.5 210
) 6 | 55 |41 L
[2.00
BOREHOLE TERMINATED AT 5.00 m pon completion of
augering, ceve at
2.1 m, free water at
1.7 m
NOTES
b
CHECKED BY ., . lk\l..
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cCoONSULTING ENEINEL

1.0

LOG OF BOREHOLE NO. 33 and 34
PROJECT Muskoka Medium Security Institution OURPHOJ507N0945F053A
LOCATION Gravenhurst, Ontario BORING DATE April 27, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN B.G.
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy al Liouip LIMIT Wy
PLASTIC LIMIT (7]
ol 8= £Q WATER CONTENT __W GROUND WATER
DEPTH DESCRIPTION g|E gl w o3 | ovwamic cove penerRaTION o] wp W W, O%ngga;/ggg
.
W BOREHOLE 33 8 E § g §§ STANDARD PENETRATIDN TEST e e A
] Wl 3. ALOWSALIM WATER CONTENT %
GRQUND ELEVATION 274.19 w o2 0 4 &0 L 10 20 Jo
S oPsolL: Black silty sand =214
0,460 ( 1| ss |7
\sAND: loose brown fine sand, St
moist laaalalss |2 ' |
15 compac_t ;rey'uf:ne to medium i N\
sand ol al ss |17 N
saturated . a2 })
medium sand 4 g5 |1s )/
20 == ;
22 5| 85 |28
i}
; 6| 85 |44
dense A - 1 ] )
45 //
compact fine sand 1] 88 j12 / \ upon completion of
5,00 idve \0 augering, wet cave
BORCHOLE TERMINATED AT 5.0 m 269 at 1.2 m
6.0
BOREIIOLE NO. 34
GROUND ELEVATION 274.24
-+ 10PSOIL: Black silty sand e XL
e 1| ss | 4 \ 3
SAD: loone to compact Drown
fipe sand, moist 273 2| s8 |23 \
P L i
I T o 3| 85 |33
dense, grey fipe to medium sandf’ . °
paturated T e 3
. 4| ss |30
I 3 M 3
compact grey Eine sand Py a
ciilem] s] ss |10 N
3.50 = \h
SILT: compact grey silt,
dilstent, saturated, clay
5eams 21 6] 88 {19 - — “
" B — b
S| K = , .
SOREROLE TCRMINATED AT 4.70 m 11 85 | 50/ (25 my & bguncifg ¢ Upon ?ompletlon of
augering, wet cave
UPON REFUSAL TO SPLIT SPOON 2 at 1.3 m.
ON ASSUMED BEDROCK
NDTES
e
CHECRED BY {1\J




PetoMacCallumLtd.

CONSUVILTING r A

LOG OFBOREHOLE NO 35 and 36

Muskoka Medium Security lmetitution 94BFO53A
PROJECT OUR PROJECT NO
Gravenhurst, Ontario X
LOCATION ) BORING DATE April 27, 1995  ENGINEER TLB
BORING METHOD continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| Lrouio LIMIT wy
PLASTIC LIMIT Wp
ol 8= 8 WATER CONTENT __W GROUND WATER
DEPTH DESCRIPTION S| B |4l w | 2| oywancconereneraarion «| wp W i OASERVATIONS
" w 2| 5] & 3 | sTANDARD PENETRATION TEST® AND REMARKS
wernes| BOREHOLE 3% gl 3|3 > 57
] z o SLOWSH.IM WATER CONTENT %
GROUND ELEVATION  275.0 o a2 0 40 60 80 1w 20 3
D.23 | TOPSOIL: Black silty sand e
f o —— i
0.60 1|88 | 6 /O
SAND: loose reddish brown silty [|”. {27 /
| ————1 \fine sand, moist * 2 8S 9 9
| e . i \
loose to compact brown fine 1273 3 § 123
2:10 ‘und. moist * "
\ ------- o
compact grey fine to medium e 4| 8s |22
sand, saturated 272 11
5 | 88 126
L 1271
6| 85 129
270 [543 \ \'3
BOREHOLE TERMINATED AT 5.00 m § Upon completion of
augering, wet cave
at 2,6 m
—
| BOREHOLE NO. 36
GROUND ELEVATION 274,61
FiLL: compact, dark grey fine
sand, some gravel, moist 21 ] 1] ss |10
2 ss (11 j:
T.40 4
SAND: compact, brown fine sand, |- "
moist ] L 3f ss |17
2.0 | .-
N ‘
grey, saturated s 4| s5 |13
: )
a 1
5| 88 |16
; 211 .
[ 6| ss |29 q/
-{ 270 —p—t—
500 medium sBnd v 3} 88113 / \b
L it
BOREHOLE TERMINATED AT 5.00 m - Upon completion of
auges:ing, wet cave
262 at 2.3 m,

NOTES

CHECKED BY _'\:"-\J
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CONSULTING &1 NFE
LOG OF BOREHOLE NO. 3 ana 38
proJECT Muskoka Medium Security lnstitution ounpno,lfcrNB“’BFOﬂ"
LOCATION Gravenhurst, ontario BORING DATE April 2B, 1995  ENGINEER TLB
BORING METHOD  Continuous Flight Solid Stem Augers TECHNICIAN _ BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy s| trouIDLIMIT Wi
z PLASTIC LIMIT wp G e
3] WATER CONTENT ___ W ROU
9 & o3 OBSEAVATIONS
DESCRIPTION E |l w 3 | bYnAMIC CONE PENETRATION
A E E 2| & §‘§' O O raaTion Tesra | W % AND REMARKS
JUFTRES| i 7 =
- DOALIIEL 4 Y 3 31 BLOWS/0.3M WATER CONTENT ¥
GROUND ELEVATION 272.16 W kS J0 40 6080 o ¥
R TOPSOIL1  hlack silty sand =22y
\ J 1] ss| .4 p
SAND: loose to compact reddish|’ ,
brown to brown fine sand, moist| * . 271 2 s 11
15 I |
grey saturated ki A &5 15
S e, R Al
4 £8 11
fine to medium sand X
? SR ELLE pry v NETH B
T - ——— e r
medium sand a6 % ey T 1
i . :
a3 fine sand, dense \ - 1
7| ss | 34 \
2,00 267 ' )
BOREHOLE TERMINATED AT 5.00 m Upon completion
of augering
cave st 1.4 m
0 i free water at 1.2 m
BOREHOLE 38
GROUND ELEVATION: 272.B3
JOTSUILY _ black silty sand 1 GS
B0 R ELL
\saﬁm loose reddish brown fine |[-*.°. 2 55 17
[~ X sand, moist Q)
\——r ———r . ~oan [3 ] ss | 21
compact grey, fine sand moist Lt P
2.10 | to saturated . )
compact fine to medium ] r
sand " laro |4 88 | 17 J
. . |
30 5 | ss | 14 |
| |26
ti 6 | s5 | 25
[T — S :
45 dense fine sand S 26e | 2 56 42 \
5,00 ! d
BOREHOLE TERMINATED AT 5,00 m Upon completion
of augering
wet cave at 1.7 m
NOTES
\
CHECKED AY \)\“;
\
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CONSULTING

FNGCINEERS

LOG OF BOREHOLE NO. 3 ena 40
PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BFO053A
LOCATIGN Gravenhurst, Ontario BORING DATE April 20527, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, LIQUID LIMIT, Wy
PLASTIC LIMIT Wwp
Q 8§ |« &8 i WATEA CONTENT W GROUND WATER
DEPTH DESCRIPTION 3| B |w| w | S| ornamiccone penETRATION v | wp W WL OBSERVATIONS
n W < || £ 3 | STANDARD PENETRATION TEST® | 4 o AND REMARKS
eTaEs| oo 18 ol [ 3| §>, "
- 3 BLOWSO.IM WATER CONTENT %
GROUND ELEVATION  271.64 2 a= P i o g0 a0
0.21 | TOPSOIL¢: Black silty sand = 1
/ S slema
o 11] SAND: loope, reddish brown finel.
_“_—\sand. very moist oy 2] 8s [10 ()
18 \ ] [ |
compact brown fine/fine to J 1| 85 |14
medium sand, saturated N
240 dense Y 269 L 4 L 88 {32 «
3of=== —compact grey tinhe sand N
v | g5 |19 / \
" 268
[ nae 6| ss |16
! _86 | li‘
45
267[ 7| s5 |14 I
5.UU :»
BORENDLE TERMINATED AT 5.00 m - Upon completion of
augering, wet cave
266 at 0.8 m.
60| ==
BOREHOLE NO, 40 P L
GROUND ELEVATION 274,08
o021 | TOPSOIL: Black silty sand = i A
0.6 . 1l ss| 3 G{‘ /
SJ\NI;. ]oose.;:ddis: ttnruhvn fine| | »79 7 55 |18 / A_nacive
_._1—10_... and, some silt, mois k \ =l
L= \é-om—p—ac—t T brown Fine sand . 31 ss |30 /
\ —{_.-12 mm @ CPVC
_____ _ 27 /|
dense, grey fine to medium /'
sand, eaturated 1| 58 |21
3.90 /i : L
30 LAVERED CLAY AND SiLT: stiff, |/ 175 88 |11 .
grey layered eilty cloy,
clayey gilt, an? silt, wet | '
becening predominantly
dilatent silt and sandy silt 2101 6| Ss |11
g dis0 | setursted / &
- - —
BORENOLE TERMINATED AT 4.50 ™ Upon completion of
UPON REFUSAL TO AUGER ON id augering, wet cave
ASSUMED BEDROCK. at 1.1 m
5t _Readings
e Hay B8 1.25
NOTES
|
CHECKED BY )\ “J




PetoMacCallumLtd,

CONSULTING ENEG I N

LOG OF BOREHOLE NO. &

PROJECT Muskoka Medium Security Institution OUR PROJECTN094BF053A

LOCATION Gravenhurst, Ontario BORING DATE April 27, 1995  ENGINEER TLB

BORING METHOD Continuous Flight Solid and Hollow Stem Augers TECHNICIAN BG

SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| LiguioLiMIT w
PLASTIC LIMIT wp
a 2 le 134 WATER CONTENT — W GROUND WATER
DEPTH DESCRIPTION 2| | ¥ w 3 | ovnamic CONE PENETRATION » | wp w W OBSERVATIONS
" W g = § §1 STANDARD PENETRATION TEST® e 0 H AND REMARKS
(METARES E E g = °5| . m
~ 4 BLOWS/.IM WATER CONTENT X
GROUND ELEVATION 273,04 b n2 20 a0 20 80 10 20 30
0,30 | TOPSO1L: Black silty nand ol 273 4
. N /1 - e
; backfill
SAND: Joonc reddish brown to . /] ckEl
brown fine sand, mecist ot 27 2| 88 5 . /
15| 150 , L
5 S
______ . = | 1| 85 |12 \ /| 12 mm @ cPVC
L0 compact, gréy, fine sand, i -
\ﬁolurated e 5 P /
Sompact grey fine to medium 4| s5 |20 r J /|
10 gand, saturated i “
| aq0l sl 85 |18 | /
" B /]
medium sand
> 6| s5 |24
AAT|_tine to medium sand Col268 " |_|/
‘0 dense fine Band v ! /
1| ss |38 i
248 /
\ 2
60 i /i )\{
loose e I a| 55 | 8 )
'. B o)
oot
F e compact, medium sand i .
4 a| ss | 20 after augering to
] b 9,10 m, augers
| 268 () sanded in.
#0ls 4o Upon completion of
5 264 augering, cave at
2.1 m. Free water
at 1.6 m.
Standpipe Reading
==
105 pynamic Cone 263 May 8 1.55
Penetration
Test
262

12.90¢ —
CONE ENDED AT 12,90 m UPON
REFUSAL ON ASSUMED BEDROCK. 260

150

165

NOTES

At

A~ ‘
CHECKLD B A\ Lis
N\
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LOG OF BOREHOLE NO.  «2
PROJECT Muskoka Medium Security Institution OUR PROJECT NOP4BFD53A
LOCATION Gravenhurst, Ontario BORING DATE April 20, 1995  ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augere TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C, o | LiouiD LT Wy
PLASTIC LIMIT Wwp
Q 8 |« &R WATER CONTENT ___W GROUND WATER
DEPTH DESCRIPTION F3 Rl E| w S3 | OYNAMIC CONE PENETRATION x| wp w Wi OBSERVATIONS
n u < | 5| B ¥ | STANDARD PENETRATION TEST® | " o 1 AND REMARKS
METRES) 8 3, 3| & g?
GROUND ELEVATION 372,44 Sl 2lF 8= BLOWSIM, s I TERCONTEN T
M— TOPSOIL:  black ailty mand . e
with rootlets tae | 292 -
.?_'L.‘ patty 1] 88 6
\SMH.M Toose, reddish brown Wl "J
fine sand, mosit . §5 13 R
FLLY P
i ek T R A
\ compact, brown fine mand, Jt k] 3| ss 17 k
\moist 5]
\
:o;p;t_;e;- fine to medium | 270
sand, saturated 4 sS 34
2.0 !
I 5 | s5 | 26
269
6 ss 14 /
1 9
45 m
7 B8 14
y ‘ el
556 <1263
compact, grey fine sand
&0
8 &5 15
T 113 L
v _ _ —_ =
compact, grey silty fine sand )
28 with clay eseams % 265
; 2.1 88 | 19
T 264
£0 medium sand, saturated
ot ) 10 | 851 12 1
CLAY: Btiff grey silty clay, {"' 263 th
W.T.P.L. /
1020 Z]
g BOREHOLE TERMINATED AT 10,20 M | 262 Upon completion
unDy 9T FUSAL TO AUGER ON of augering
AGSUITD RRDPACK wet cave at 0.7 m
120
125
150 N ] —
[ ¥ ]
NOTES

CHICKED BY ‘,
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CoNSULTING

I NG/ NEF

LOG OF BOREHOLE NO. 43 ana 14

Muskoka Medium Security Institution

OUR PROJECT NOP4BFU53A

PROJECT
LOCATION Gravenhurst, Ontario BORING DATE April 21, 1995 ENGINEER TLB
BORING METHOD cContinuous Flight Solid Stem Augers TECHNICIAN BG
SOiL PROFILE SAMPLES SHEAR STRENGTH Cy kPa | LiquioLimit W
S 25 50 75 100 PLASTIC LIMIT Wp TETATER
4 GROUND WAT.
S|« 3] WATER CONTENT
DEPTH DESCRIPTION ERS Wl w | g3 | oyvamiccone PENETRATION =] wp w W, DBSERVATIONS
" | < |8 % 3 | 5TANDARD PENETRATION TEST® AND REMARKS
wEThEs| BOREHOLE 43 gl S8 & §>I
GROUND ELEvATION  214-16 I 2 2 = ﬂ.}?ﬂﬂ;;‘ %A,rsnc;%nrs%s
Bkttt
TOPSOIL:  Dinck silty sand wi —
rootlets 3
nj272 1 185 | 2 C\
SAND: very loose to loose
reddisl brown fine sand, . 2 | w8 I3
' saturated 2l
L10.|— — |22 {3 |ss |16
compact, bzuwn/grey fine sand \
Cfa90 |a |88 |13
30
s |88 |10
e Hr ) 269 1
LAYERED CLAY AND SILT: P
firm grey eilty clay / 6 | B 4 "
1] £ A }
becoming layered with clayey L/ 2 1 7 | 85 |18
o silt and Bilt 3
L
ROREHOLE TERMINATED AT 5.20 m Upon completion
f1nat RCFGUSAL, TO ACER ON 267 f—d—v of augering
&0 AGDIMED BEDROCK wel cave at 0.6 m
= =
=
BOREHOLE 44
GROUND ELEVATION: 272.27
Y ropso1L: black silty sand e PIT
with rootlets S h 8]
030 \ . ) |88 | 3 it e
\ SAND; very 1poee reddish brown y X e !
\une sand, some silt, very Solam 2 LSS 39
~.so | \moist iy
compact to dense, saturated ) 24 /
200
22
SILT: compact to grey silt, [
becoming clayey with clay 4
eams
BOREHOLE TERMINATED RT 2.00 m 269 Upon completion
| uposl rrrusk). TO AUGER ON of augering
KSCUMED BIDROCK wet cave st 0.8 m
—
NOTES

A Uundisturbed value
/\ Remoulded value

Undrained shear strength based on insitu field vane test.

f'rff-:*se_w;l. LA ‘-J J
\




PetoMacCallumLtd,

EONSUVLTING

LOG OF BOREHOLE NO. 45
PROJVECT Muskoka Medium Security Institution OUR PROJECT NO94BFO53A
LOCATION Gravenhurst, Ontaric BORING DATE Apxil 20, 1995  ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR ST GTi a| LiQUID LIIT w,
38 STR 4§ kB8 PLASTIC LIMIT wp
ol 8|« £Q WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2| B | 9| w | g3 |orvamcconePENETRATION o we w w, OBSERVATIONS
n w || & 3 | STANDARD PENETRATION TEST® | e gyt AND REMARKS
VETRES | 2|3 & E?
GROUND ELEVATION _ 212 .48 A B | 50 5" w e a0
TOPSOILs black silty sand LR
with rootlets 272 [\ | g5 6 K
SAND: very loose to loone, -
reddish brown to brown fine ST 2188 | S :{
gand, very molst to saturated coel2m
s 1] 88 6
--.]270
taiy 4.1 88 1
7.0 i 1
10 CLAY: Gtiff, grey silty clay |/ T .
low plastic, W.T.P.L. /269 l\
/ = . - A S
2 \
5| SAND AWD GHAVEL: very dense T el ss | 70 I :
as= grey sand and gravel, 260
\oturated
BOREHOLE TERMINATED AT 4.40 m Upon completion
JPON RFTUSAL TO AUGER UR of augering
ASSUNED BRDRNCY wet cave at 0.7 m
NOTES Undrained shear strength based on ingitu field vane test.
A Undisturbed value
/' Remoulded value
’ 1\Y‘ |
CHECKEDN BY __' i b




PetoMacCallumLtd,

cowsuvtLIi NG ENGCINET
LOG OF BOREHOLE NO.  +s
PROJECT Muskoke Medium Security Institution OUR pHoJEcrNONBFOSJA
LOCATION Gravenhurst, Ontarie BORING DATE April 20, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| tiauio LMt w
PLASTIC LIMIT Wp
o 3| £8 WATER CONTENT GROUND WATER
DEPTH DESCRIPTION 2 Elel w Q3 | DYNAMIC CONE PENETRATION w |  wp w W OBSERVATIONS
s W q s a R | STANDARD PENETRATION TEST o o AND REMARKS
Wi TRES el 2|3| & g’,
GROUND ELEVATION Z213.08 ~ E z =1 o SLOVES - WATER CONTENT 3
"\'I‘OPSOII..I black ailty sand
TO0 271 56 [} G\
i—— —1- SAND: loose reddish brown §
\fine sand, moist : s8] 10 \‘?
.8 | S ‘1210 \
compact brown to grey fine to " 851 23
2,10 \ medium sand, saturated ; g
) PR, PR
269 _ES | 20 }
s A
10 fine sand \'
o ss| 1 L
.| 268 .
S8 6
- 440 loose with clay seome s "ib
. LAYERED CLAY AND SAND: 7 A 267 2
layered firm grey silty clay / 85 ) l
and loose fine sanad e 2}
/ 268
&0 very stiff/compact /
eyt 68 | 23 lpo |l‘\|v-..y'
'/' 1268 )
T il
al BOREHOLE TERMINATED AT 7.20 m )
2 Upon completion
UPON REFLIGAL TO AUGFR ON 264 of augering
RERIIMTD DTDROCK wet cave st 0,9 m
’ﬂ
108
120
125
150
165 — e =
NOTES
A
CHECKED BY e
T
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LOG OF BOREHOLE NO. *

i i 94BFD53A
PROJECT Muskoka Medium Security Institution OUR PROJECT NO
Locariony Cravenhurst. onterio BORING DATE April 20, 1995  ENGINEER  TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SO!L PROFILE SAMPLES SHEAR STRENGTH C,, KPa a LioUtD LIMIT w
25 50 7% 100 PLASTIC LIMIT Wp
ol 8|« EQ WATER CONTENT ___W GROUND WATER
DEPTH DESCRIPTION 2 Y w S | DYNAMIC CONVE PENETRATION s | wp W Wy OBSERVATIONS
in w < | §| & | 83| sTanDaR0 FENETRATION TESTS AND REMARKS
WETAES bl I & 87 ]
GROUND ELEVATION 27105 Sl El® B2 2 SRR W R
noi1s TOPSO0IL: black silty sand peres pe—
T[ 85| 4 q
I BAND:  loose reddish brown to |. -« laqp,
-~~~ 1 brown fine sand, saturated . 2 85 11
18 il
\.— _____ — p 3 58 18 J
compact grey fine sand " lze9 J
3 1| ss| 16 $
10 268
5| s5| 12 I
267 )
& 65 L] \
“ 1
1| sl o
2686 4]
60 1265
] 55| 11
clay seams k.
CLAY: firm, grey silty clay, /
2.5 medium plastic, W.T.P.L.
9 88 | 7
/ 263 v a d
2] / 262
104 S8 9 l
stiff layered clay, /
clayey silt and silt,
occasional sand seams / 261
10§
10,30 ,‘]Eﬂ
BOREHOLE TLCRMINATED AT 10.70 nf 260 Upon completion
UPON REFUSAL TO AUGER ON of augering
ASSUMED BEDROCK o
120
125
150
165
NOTES

Undrained shear strength based on insitu field vane test

A Undisturbed value
.\ Remoulded value

Lyl
CHECKED BY | 1
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CONSULTING

ENGCINFERS

LOG OF BOREHOLE NO.

48

prosecT  Muekoka Medium Security Institution OUR PROJECT NOVABF053A
LOCATION Gravenhurst, Ontario BORING DATE April 28, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
S0IL PROFILE SAMPLES SHEAR STRENGTH Cy &| LiouiD LIMIT wy
PLASTIC LIMIT Wp
TRANE whncowrair—w | QA NALLT
= W 3 | DYNAMIC CONE PENETRATION »
o pEscRIPTION E 3 $ g gs SraNbans senetaarion Teste | TP ¥ L AND REMARKS
>
VETALS w < g . 39 BLOWS A 38 WATER CONTENT %
GROUND ELEVATION 268.91 w 2 20 L 60 a0 g 20 a0
0,18 TOPSOIL: biack silty send s
f 1 S8 q -
268
SAND: loose to compact 2 55 12
brown fine sand, saturated "1‘
18
| 267}l s8] 10 i‘
1 4 S5 4
orey 266 ¢
2.0
1 8] 7 l
% )
265
[ S8 11 "
45 |
264 1 S5 7 |‘
5,50 ) ..s A
LAYERED CLAY AND SAND: //
layered soft grey silty clay L
and fine sand, saturated ’ 29
o
% // 5| 85| 4 \
: b
& ad Toew] 262
L
CLAY: firm to soft grey silty L/
25 clay, low to medium plastic /
W.T.P.L.,, sand seams / 261 |4 e 6 L
/ 260 [~
20 /
10 55 3 J
9,60 / b L (S
259 .\
\
105 Dynamic Cone
Penetration 258
Test
—
P— |
257
12 0 12.00]
CONE ENDEE AT 12,00 m Upon cempletion
lalzg:oR][(‘.l"UuAL ON ASSUMED of augering
c 256 wet cave at 0.4 m
(4
160
16.5
NOTES

CHECKED BY W___




PetoMacCallumLtd.

CoONSULTING FENGIN
LOG OF BOREHOLE NO. .9
pROJECT Muskoka Medium Security Institution ouR PROJECTN&‘BFOBM
LocaTiony Gravenhuret, Ontario BORING DATE April 28, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SO PROFILE SAMPLES SHEAR STRENGTH Cy, o| viouioLmy Wy
PLASTIC LIMIT Wp
Q E « 5“ WATER CONTENT w GROUND WATER
DEPTH DESCRIPTION 2| B | 9| w | 83| ornamccone pENETRATION 5] e w w, OBSERVATIONS
i ] « |5 B 3 | STANDARD PENETRATION TEST® | e AND REMARKS
METRES 2 213 [ §>|
2 LOWS/0.9M AT VT
GROUND ELEVATION 267,14 13 ETY - a‘glw /0:, w”snc;r:; Ei\;{.‘x
I ropgoIL: black eilty sand
1| 88 7
e l‘\ 267
SAND: loose grey fine sand .
\ saturated . 2 88 1
1.5 \ 5
e j2ee d ol ss| 12
compact brown to grey fine J 4]
to medium sand, saturated
L inlase LAY 88 14 e
io .
loose ¥ | 5] ss| @ A
1264
[ 85 6
—n o
46 1
silty, occasional clay seams 263 | 7| ss§ 5 |
iram——— (— ‘)
24
L2 compact S
| A.| S5 20 l
“lasy G
2.5l
260 [} 5 ]
[ -
|——| LAYERED CLAY AND SAND: r// 259
f0 Layered firm grey silty clay " - 1l I ===
and eilty sand, saturated / wl ssl 6
050 Z >
258
—_ Dynamic Cone
% Penetration 287 i
P Test h"""‘-\—.
/
256 1
— |
1zoll2_00 A
CONE ENDED AT 12.00 m Upon completion
UPON REFUSAL ON ASSUMED of asugering
BEDROCK 25% wet cave at 0.4 m
125
150
—1
165
NOTES
CHECKED BY, A{&)__,




PetoMacCalluml

CONSULTING

ENGINEE

1

LOG OF BOREHOLE NO. 5o ane 51
PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BF053A
LOCATION  Gravenhurst, Ontario BORING DATE  ppril 29, 1995 ENGINEER TLB
BORING METHOD  Cuntinuous Flight Solid Stem Augers TECHNICIAN B8O
SO/L PROFILE SAMPLES SHEAR STRENGTH Cy, LIQUID LIMIT Wi
= PLASTIC LIMIT wp TR
DESCRIPTION 8l 28| w 'EE DYNAMIC CONE PENETRATION » T Gﬂ’;gg": eAM;’DNS
DE.':.TH & : g & Q‘q' STANDARD PENETRATION TEST® ’rf_.z._'.v’- AND REMARKS
eines|  BOREMOLE 50 el 313 ¢ £
2 ) LOWSR,IM WATER CONTENT %
GROUND ELEVATION 264,17 it (i B2 20 BN & e 20 30
e TOPSOIL: black eilty sand pfr=—j-£e4]
\ / 1] ss| 11
SAND: compact reddish hrown
fine sand, silty to some 2631 2 B 16
15 -\ silt, saturated 2
. 3] 85 12
S )
compact brown fine sand
saturated A = 6 x
a0 loose to very loose
261 5| ss| 2 [
Al
260] & 58 B ]
“ 4
compact 71 85| 1) l é)
259
BOREHOLE TERMINATED AT 5.00 m Upon completion
of augering
so cave at 0.4 m
free water at 0.2
]
BOREHOLE 51
GROUND ELEVATION: 272.40
S TOPSOIL: black silty sand i P -
with rootlets IR .\ /O
0.%0
} SAND: very loose reddish \.
\ brown fine sand, wet 27 J LS 33
rasl .80 \
campac? brown_
210
Be BOREHOLE TERMINATED AT 1.50 m Upon completion
UPON REFUSAL TO AUGER ON of mugering
ASSUMED BEDROCK borehole open
no free water
A -
NOTES
cura o AE?&L




PetoMacCallumltd,

CONSULTING

LOG OF BOREHOLE NO. 52 ana 53
PROJECT Muskoks Medium Security Institution OUR PROJECT NO 94BFO33A
LOCATION Gravenhurst, Ontarie BORING DATE April 20/28,95 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C LIQUID LIMIT. Wy
PLASTIC LIMIT wp
a 2|« EQ WATER CONTENY ___W GROUND WATER
DEPTH DESCRIPTION 2| 8| %] w | o3| orwamiccone PENLTRATION «| wp w W, O8SERVATIONS
" W < | €] & 3 | STANDARD PENETRATION TESTS | oy AND REMARKS
werars|  BOREHOLE 52 b I =1 S §>I
] 2 b BLOWSA.IM WATER CONTENT %
GROUND ELEVATION 271,94 fr G 0. 40, &0 il A
TOPSO1L: black silty sand
with rootlets 1| ss 4
SAND: loose reddish brown to 2171
brown fine sand, very moist to i 2 55 8 -
15 saturated
270 3 S (
SILT:compact grey silt, clay
seams, saturated, dilmtent 4 sa 10
Al
20 269 e
— s | ss | 27 N _/
—3_ 50 SAND AND GRAVEL : Compact ﬁgﬁ 0,
sand and gravel, satursted
268
el BOREHOLE TERMINATED AT 3.50 m ]
UPON REFUSAL TO AUGER ON Unon completion
ASSUMED BEDROCK of augering
wet cave at 0.6 m
eo
BORENOLE 53 —
GROUND ELEVATION: 270.76
0.15 TOPSOIL) black silty sand bl
with rootlets [a
1
o \ 210 ARy 10
SAND: compact dark breown fine !
fine to medium sand,
(] saturated
BOREHOLE TERMINATED AT 0.75 m Upon completion
UPON REFUSAL TO AUGER of augering
ON ASSUMED BEDROCK borehole open
S water at purface
[ e
NOTES
S
CHECKEDRY ) it
\




PetoMacCallumLtd,

FoNSULTIN ENEIN

LOG OF BOREHOLE NO. 54 ana 55

PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BFO53A

LOCATION Gravenhurst, Ontario BORING DATE Apr.27&28/95 ENGINEER TLB
BORING METHOD  Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| tiouro LMiT w,
= PLASTIC LIMIT Wp GROUND WATER
3+ WATER CONTENT W
Q =] &« L e
DESCRIPTIO & w S | pynAMIC CONE PENETRATION OBSERVATIONS
bsl;;rH ¢ 4 & : § & b R | sTANDARD PENETRATION Tesra | e s " AND REMARKS
ueraEsl BOREHOLE 31 g & § E §>' BLOWSD.IM WATER CONTENT %
GROUND ELEVATION 270.13 ~ s Bz w Tep &0 el
0.25 TOPSOIL: black silty sand ]
with rootlets &2 i[ss | > \ p
SAND: loose to compact brown || zg0 '
fine sand, saturated wE g 2] 88 | 22 \ a
15
3| 88 | 20 ) . J
s a) ss [ 11 ' B
20 becoming silty fine mand e P11 LY
8 sl ss | 12 , \
4
430 ; 6| 58 | 7 (!
a8 LAYERED CLAY AND SAND: -
layered f{irm grey silty clay 21 85 | 7 {

and silty fine sand,
saturated

60 o B[ E5 | 25
a1 e C/

sand ."",l'}gi,'n

/ 263

BgREHO:ﬁ :iRMlNATED AT 6.70 m j Upon completion
gNo:sRUM: LEEOOS GLR of augering
S D BEDROCK wet cave at 0.6 m

BOREHOLE 55
GROUND ELEVATION: 269.73

Oriy
\'ropson.. black silty sand 5 - v . 491
| 268 H-12 ™~ vd
T30l SILT: loose brown sandy silt -“\l..‘
- to very dense Bilt, very =] 67

2

\mo.‘ls r J

BOREHOLE TERMINATED AT 1.20 m
UPON REFUSAL TO AUGER
ON ASSUMED BEDROCK

Upon completion
of augering
borehole open
no free water

el

NOTES

CIHECELD fiY 1{\\-,[




PetoMacCallumLtd,

L TINE

LOG OF BOREHOLE NO. 56 ana 57

OUR PROJECT NO. 94BF053A

PROJECT Muskoka Medium Security Institution
LOCATION Gravenhurst, Ontario BORING DATE Apr.21628/95 ENGINEER TLB
BORING METHOD  Continuous Flight Bolid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| Liouio LMIT Wi
PLASTICLIMIT ——Wp
ol 8|« £a WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2| S|4l @ ©3 | oywnaMic CONE PENETRATION | wp w WL OBSERVATIONS
in W < | gl & 3 | STANDARD PENETRATION TESTS | oo ——a—t AND REMARKS
ueracsl BOREHOLE 36 § o g - §>‘ BLOWSD IM WATER CONTENT %
=4
GROUND ELEVATION 267.79 ~ s iz 2 en, A A
TOP501L: black silty sand o
with rootlets s 1 85 7
=== S las2
SAND: loose ‘dark brown eilty *e 2 &5 12
\lnnd. moist i
LE .
L = s 1ss| s |
compact to loose brown fine boa w ;
sand, some to trace silt, Pt
saturated .t « | == 5 |4
30 clay seams i
S 50 881 5 ||
e —1 264
LAYERED CLAY AND SAND: 4
layered soft grey silty clay BN a |9 Y
. and silty fine sand, il \
I \suturated 261 A5 3 \
"
CLAY: soft, grey silty clay, / Ql
low plastic W.T.P.L.. sand
Beams / 257
80
BOREHOLE TERMINATED AT 6.10 m Upon complatien
UPDON REFUSAL TO AUGER oN of augering
ASSUMED BEDROCK 26 wet cave at 1.2 m
=il li—
W
BORENOLE 57
GROUND ELEVATION 271.89
02 TOPSDIL:  black silty sand - .
with rootlets [ 3 N 2 ©
: HE S
sl A
SAND: loose reddish brown a1l
fine sand, wet
(Re}
BORCHOLE TERMINATED AT 0D.B0m upon completion
UPON REFUSAL TO AUGER ON of sugering
ASSUMCD BEDROCK borehole open
¢ no free water
d Lo
NOTES

CHECKED BY.




PetoMacCallumLtd.

coNSUITING

ENEINETRS

LOG OF BOREHOLE NO.

58 and 59

PROJECT Muskoka Medium Security Institution OUR FROJECT NO. 94BFO053A
LOCATION  Gravemhurst, Ontario BORING DATE Apr. 20624/95 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy s | LiOUID LIMIT v
PLASTIC LIMIT Wp
THANE encowrrw | GROMBlATEY
ESCRIPTION E |yl w DYNAMIC CONE PENETRATION
oo g E E 2 I §'§‘ Oy O e arion resrs | Mo %t AND REMARKS
MErREs| W & § ~ i
= BLOWSD M WATER CONTENT %
GROUND ELEVATION 271,81 I &z e Cde e 10 20 30
BEDROCK: at ground surface 'ETI
271
1.5
BOREHOLE 59
GROUND ELEVATION: 271,65
U TBl “ropsorL: black silty sand =
¥| B8 2 /}3
1 SAND: very loose reddish brown|.’ 3155 | 20 i
A fine sand, trace silt K q
1 JOOE 210
compact bruwn fine sand, 3| §8 14 !
1 saturated T y
—————————————— -h-“‘  — —
3561 | 51LT: compoct grey eilt, cla - ——
geams, saturated, dilatent 2683 41455 S0/300 W
a0 i —
SAND AND GRAVEL: grey, silty
raturated 268
BOREHOLE TERMINATED AT 2.50 m Upon completion
UPON REFUSAL TO AUGER ON of augering
ASSUMED BEDROCK wet cave at 0.6 m
NOTES

£
CHECKI FY Y




PetoMacCallumLtg.

toNsUOLTING

LOG OF BOREHOLE NO

Muskoka Medium Security Institution

OUR PROJECT NO 94BFO53A

PROJECT
LOCATION Gravenhurst, Ontario Apr. 28&29/95 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LiauID LIMIT w,
FLASTIC LIMIT Wp
ol §|x £ WATER CONTENT W GROUND WATER
DEPTH DESCRIFTION 2l R |y w | =3 |ornamccon: PENETAATION n| wp W W, OBSEAVATIONS
n w Q 5 & % | STANDARD PENETAATION TEST AND REMARKS
wevhes|  BOREHOLE 60 AR £
- 3 WATER CONTENT %
GROUND ELEVATION 271,56 o @z P o 70 30
TOPSOIL: black silty sand
crdamnify [ ss | 4 ‘\\N (0]
ANy loose reddish brown
fine sand some silt, wet 2 | 88 | 38 ({
15 270 Ly
S1L11 dense mottled brown 3 55 | 14
‘10 grey silt, moist, T™
becoming compact with clayey 4 ; d
3 eilt and silty clay meems g5 | 20/350 mo thy G/
20 SAND: dense, grey gaturated

BOREHOLE TERMINATED AT 2,70 m

UPON REFUSAL TO AUGER ON
ASSUMED BEDROCK

BOREHOLE 61
GROUND ELEVATION( 269.71

Upon completion
of augering
cave at 1,2 m

free water at 0.6 m

TOPSOIL:  black silty sand

—

i
fine sand, wet

compact brown to grey fine
sand, saturated

e PTTY R LN \

soclzerfa f s8] 17 i
'. = "l
Bt loose to compact P & 5
R 6| ss| 10 }&\
AT - -
silty, occasional clay seams = -AS— ]
s &
LAYERED CLAY AND SAND: L/
o layered stiff/compact, grey
gilty clay and fine sand, /1 A 15
saturated * i
w, becoming firm/loose / Q
oy 9
/ 26219l sl 7 1
A ~
/ 261
2 becoming layered silt with w5
L cloy seams i 0.4 -8 16/{150 o the (L
i
BOREHOLE TERMINATED AT 9.50 m Upon completion
UPON REFUSAL TO AUGER ON of sugering
ASSUMED BEDROCK
‘ cave at 1.8 m
free water st 0.2 m
NOTES

EIEERLDRY {{:&\)




PetoMacCallumLtd,

CoONSUITING

EN

PROJECT
LOCATION

LOG OF BOREHOLE NO.

Muskoka Medium Security Institution

Gravephurst, Ontario

Continuous Flight Solid Stem Augers

62 and 63

BORING DATE

OUR PROJECT NO. 94BFO53A

Apr.

2B & 29/95 ENGINEER
TECHNICIAN

TLB
BG

BORING METHOD

SOIL PROFILE

SAMPLES

n
IMETAES

DEPTH

DESCRIPTION
BOREHOLE 62

GROUND ELEVATION 769,54

SHEAR STRENGTH Cy -

:

LEGEND
N — VALUES

ELEVATION
NUMBER
BLOWSD.3m

DYNAMIC CONE PENETRATION =
STANDARD PENETRATION TEST®

BLOWSOIM
Ed L €0

LIQUID LIMIT

PLASTIC LIMIT We

WATER CONTENT ___W

wp w W
P——

WATER CONTENT &
19 ol Jo

[/

GROUND WATER
OBSERVATIONS
AND REMARKS

\\TOPSD&L' black silty sand

\ 5AND: very loose, reddish
brown fine sand Bame silt,

dense to compact, brown fine

sand, saturated

occesional clay seams

42

268

4

18

N
2]
L/

10

CLAY: soft, grey silty clay.

occasional sand and silt seams

low plastic, W.T.P.L.

LAYERED SILT:layered compact

grey silt, clayey silt, with

clay seams, wet /_

BOREHOLE TERMINATED AT 5.20 m

UPON REFUSAL TO AUGER ON

ASSUMED BEDROCK

BOREHOLE 63

GROUND EELVATION: 269.66

55 11

_ )
e
{

-

%

"LMT
264

Upon completion

of augering

cave at 2.1 m

free water at 0.1 m

LA i

TOPSO1L: black pilty sand

crell 269 10

SAND: compact, reddish brown
fine pand, wet

SILT: campact mottled brnwn/

grey sandy silt and silt, wet
bécoming vecy stift cl

BOREHOLE TERMINATED AT 2.60 m

+3

UPON REFUSAL TO AUGER

ON ASSUMED BEDROCK

12

266

28

267 4

10/ 450 ey

I~

tha reflsnl

Upon completion

of auvgering
cave at 2.1m
free water at 0.9 m

NOTES

CHECKED B) \,_h“ :
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PetoMacCallumltd,

LORNSULTINGE

ENEI NI

PROJECT
LOCATION
BORING METHOD

LOG OF BOREHOLE NO.

Muskoka Medium Security Institution

Gravenhurst, Ontario

Continuous Flight Solid Stem Augers

64,

BORING OATE Apr. 28 & 29/95

65 and 66

OUR PROJECT NO 94BF053A
ENGINEER TLB
TECHNICIAN BG

S0IL PROFILE

SAMPLES

1.5

DESCRIPTION
BOREHOLE 68

LEGEND

GROUND ELEVATION 271,11

ELEVATION

NUMBER

TYPE

N - VALUES

BLOWSA.3m

SHEAR STRENGTH Cy

LIQUID LIMIT
PLASTIC LIMIT

a0

BLOWSO.IM
40 0

DYNAMIC CONE PENETRATION x
STANDARD PENETRATION TESTS®

L]

WATER CONTENT __ W

WATER CONTENT %
1o 0 Ja

L
We

GROUND WATER
QBSERVATIONS

¥ e AND REMARKS

\TDPSO!Ln black silty sand

SAND: very loose to compact

reddieh brown fine sand, some

BOREHOLE TERMINATED AT 1.40 m

UPON REFUSAL TO AUGER ON

ASSUMED BEDROCK

BOREHOLE 65
269.35

GROUND ELEVATION:

silt, very moist to laturatj;r‘

835

21

N

Upon completion
of augering
wet cave at 0.6 m

TORSOIL: black silty send

\

S8

loose reddish brown

fine sand, wet

§ILT: loose to compact brown

gilt, moist

BOREHOLE TERMINATED AT 1.40 m

UPON REFUSAL TO AUGER ON

ASSUMED BEDROCK

BOREHOLE 66

GROUND ELEVATION: 267.29

E

20

/» 678

Upon completion
of augering

borehole open
no free water

é&_\mpsou- black silty sand

SAND: loose brown fine sand,
some ailt, very masit

1.4

85

260

55

14

\compuct. with clay seems /

CLAY: firm to soft grey silty

clay. low plastic, W.T.P.L.

@
2

13

265

264

SI1LT, dense grey silt, clay

geams, dilatent, saturated

GO

35

BOREHOLE TERMINATED AT 5,00 m

UPON REFUSAL TO AUGER ON

SAND: very dense grey silty jl
fine sand, eillt seams
saturated

49

Upon completion

of augering
cave at 3.0 m

ASSUMED BEDROCK

NOTES

free water at 1,2 m

curcxroes. T
A




PetoMacCallumLtd,

CONSULTINGE FNGIRKEE
LOG OF BOREHOLENO. &
PROJECT Muskoka Medium Security lnstitution OUR PROJECT NO 94BFO53A
LOCATION Gravenhurst, Ontario BORING DATE  April 25, 1995 ENGINEER TLB
BORING METHOD Continuous Flight S5o0lid EBtem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o | LiQUID LIMIT wr
py PLASTICLIMIT wp T
w
al B |x &8 WATER CONTENT ___ W
DESCRIPTION By w 3 | oywamic cone rEnETRATION OBSERVATIONS
D g s |§ ¢ §§' e S Sneraarion resTe | WP___ % . AND REMARKS
lwernes I : =
8L am WATER CONTENT X
GROUND ELEVATION 245 g0 S e 3z 0 omme ATE R EaNTar
0.3 TOPSOIL: peaty silty sand el 4
\ Sl es) bl s8] 8 i Nl | 12 om e puc
SAND: loose to compact brown /
fine sand, saturated 2) ss | 12 |/
1.5
264
1l Es{ 10 1
2 ld /, native backfill
loose
263| 4| s5 7 /
3.0
sl ss] s X
262 ; /
6| ss 4|1 A
1 ////
45
261 3 i A J
o) )A
Cel 260
6.0 -
] 55 | ;]
259 .
| 1.004
- —————
54 compact, grey silty fine sand,
' with clay seanms 258 10
saturated x &)
257
T Standpipe Readings
L0
Ak, 18 l May B 0,00
| 2.60 256
105 Dynamic Cone 265
Penetration
Test
254
"\N‘-‘-—
120 Pz
12,50 T
2
CONE ENDED AT 12.50 m Upon completion
UPON REFUSAL ON ASSUMED of augering
BEDROCK cave at 0.7 m
124 water at surface
50
16.5
NOTES
CHECKED BY ;F A J




PetoMacCallumLtd,

CONSULTING

ENEINE

LOG OF BOREHOLE NO.

68

OUR PROJECT NO 94BF053A

PROJECT Muskoka Medium Security Institution
LOCATION  Gravenhurst, Dntario BORING DATE  April 25, 1995 ENGINEER TLB
BORING METHOD  Continucus Flight Solid and llollow Stem Augers TECHNICIAN BG
SO/L PROFILE SAMPLES SHEAR STRENGTHC,; KkPa s LIOUID LIMIT Wy
25 50 75 100 PLASTIC LIMIT wp
o g | x 3] WATER CONTENT oW GROUND WATER
DEPTH DESCRIPTION 2| B |¥| w | 3| orvamiccone pENETRATION o] wp w we OBSERVATIONS
n [ I I R | STANDARD PENETRATION TEST @ AND REMARKS
wETALS ¢l 3|5| ¢ §>|
4 E3 ] BLOWS®.IM WATER CONTENT %
GROUND ELEVATION 264.23 ] u2 0 40 6 [T
0,20 TOPLOIL: black silty sand Cnc] 264
\ /'. : 1 |ss | 3 G\
SAND: loose brown to grey 2
fine sand, saturated 26312 1 65 | 8 P
1.5 trace 6ilt
1 ]lss | o
262 '
s lss | 8|9
30
26105 g5 | 7], l
26018 55 [ + ‘1
5
i 55 | 6
259
6.0 compact
258(s | 88 | 15 (
il
251
25 with clay layers
: 9 | ss | 9 \
a—ror] coc] 256 %
CLAY: soft grey silty clay / L1
Tow plastic, W.T.P.L. with 1381 4
£9 gand seams/layers £y = -
2539
/ 11| ss | 3 d
oo b / ¥ Pl A
254 ]
<34
105 !
Dynamic Cone
Penetration
Test 263
120
252 1__
1780 ==}
CONE ENDED AT 12. 30 m Upon completion
UPON REFUSAL ON ASSUMED of sugering
. BEDROCK cave at 0.6 m
water at surface
150 —
165
L
NOTES Undrained shear strength based on insitu field vane test.

A undisturbed value.

By

/', Remonlded value.

il

careriem A

|




PetoMacCallumLtd,

CoONSULTING

ENGINFERS

LOG OF BOREHOLENO.
PROJECT Muskoka Medium Security Inetitution OUR PROJECT NO 94BF053A
LOCATION Gravenhurst, Ontario BORING DATE  April 24 & 25/95ENGINEER TLB
BORING METHOD Continuous Flight Solid Btem Augers ) TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C, kPas LIQUID LIMIT W
25 50 75 100 PLASTIC LiMIT We
a g le @ WATER CONTENT —_W GROUND WATER
DEPTH DESCRIPTION = E| ¥ w &3 | DYNAMIC CONE PENETRATION n | wp w w, OBSERVATIONS
" 4 g |8 'E §§ STANDARD PENEYRATION TEST® | oy AND REMARKS
METRES 2 S
[ | Y
GROUNDELEVATION 265,12 S12lE a2 G D T T
=
TOPSOIL: black silty sand [ P
.. | B8 & \
SAND: Joose, brown/grey fine
sand, saturated ol 264 2| ss 6 "
5 Ly
= 3] 88 8
‘26l
4 58 4 i
2.0 H'
262 | % $S 4 (l
TN e s 15 i
45
1 55 9
4 260
- 2
CLAY: firm, grey Eilty clay, / \
6.0 medium plastic, W.T.P.L. A
with sand layers / AZ239 |8 §5 6
/ [ 143
/ O " 21
/ 258
L occasional sand seams 9 .
55 4 16 | 23
p——t
57
0 with d and silt 1 /
1 Ean 1 ayers
4 // 256 110 Ik M
R ¥ /;
BOREHOLE TERMINATED AT %.80 m ”a o Upon completion
-y UPOR REFUSAL TO AUGER ON 55 of augering
P ASSUMED BEDROCK cave at 0.6 m
water at surface
120
13.5
150
16,5
NOTES Undrained shear strength based on insitu field vane test
A Undisturbed value
. Remoulded:yalue l
—
cueckensy AN\




PetoMacCallumLtd,

CoONSULTING

LOG OF BOREHOLE NO.

PROJECT Muskoka Medium Becurity Institution OUR PROJECT NO S4BFOS3A

LOCATION Gravenhurst, Ontario BORING DATE  April 29, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Btem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| viouvio Ly Wy
PLASTIC LiMIT Wp
SHENE T
DESCRIPTION ~ w 3 DYNAMIC CONE PENETRATION
o §1 % 2| & 83 | STANDARD PENETAATION Tesre ’rﬂ___:_._‘.v‘ AND REMARKS
uernesy g E g . §>’ BLOWS/O.IM WATER CONTENT %
< o .
.| GROUND ELEVATION 268, 66 @ o 20 40 60 80 w0 50 30
——1 TOPEOIL: black silty sand ==
mirgal 268 }—Li-S5.1 6
-\ SAND:1 loose brown fine sand, L
L'saturated L 2] 58 11 P
L5 ¥ s
(. == .| 2671 3] 855 | 19 \
compact brown fine to medium/ i Er
fine sand, saturated .« s \
grey, very dense ‘266 | 4] sS | S3 > (7‘{
30 "y -
s| ss | 18 / }
263 ]
6] SS 8
[£3
4 ~f2ea }
silty fine sand 7] ss | 10 \
(=3
550
LAYERED S1LT: layered firm/ . 263
&0 loose grey silty clay, clayey
silt and Bilt, al &g 6
28 pecoming compact silt,
saturated dilatent 2641 o] 55 | 27 \
occasional clay seams .
260 i
20 =
BORCHOLE TERMINATED AT B.80 m Upon completion
UPON REFUSAL TO AUGER ON of augering
——{ ASSUMED BEDROCK 259 cave at 0.8 m
free water at 0.3 m
105
120
135
50 —— ] 4 —
16.5 " -

NOTES

._/:\..
CcHECREDBY A J




PetoMacCallumLtd,

CONSULTING

ENGINFFRS

LOG OF BOREHOLENO. =«
PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BFO53A
LOCATION OGravenhurst, Ontario BORING DATE  April 29, 1995 ENGINEER TLE
BORING METHOD  Continuous Flight Solid Stem Augers TECHNICIAN BG
SO/IL PROFILE SAMPLES SHEAR STRENGTH C, kPa a| LIOUID LT L3
25 5 15 100 PLASTICLIMIT Wp
SCRIPTIO 2 5 5 5L e %Z(S)gl’?v\eA“ﬁgIs?
DESCRIPTION w ] DYNAMIC CONE PENETRATION
DE,:m E S g E §?§' STANOARD PENETRATION TEST @ “,"’_L”__'." AND REMARKS
WETRES 2 5
! W5/ IM WATER CONTENT %
GROUND ELEVATION ~ 268.37 = é b 8= ELowag oA ATER CONTENT,
| 0,20| TOPSOlL: black silty sand iy e
o\ = 9 IR
\EAND: compact reddish brown
\fine sand, saturated 267 |85 | 34 -
L5
\_ — o |-1i.88 113 (L
dense to compact, brown to 1
grey fine sand 266 J
55 7
loose -4 l\’
3.0
5] 868 3
265
110 N, 1
CLAY: solt grey silty clay witlh/ a 5
sand layers / 6 ]| S8 | )
1 264 v A A i
/ 7] 88 3
/ 262
6.0 6ilty clay with silt seams /
/ 262 8]88 | 4 [ I
/ 261
15
7.80 9| ss 7 L
SILT: loose layered silt, i A
with clay seams, Baturated 260 .
B_As 11
5.0 [} i
BOREHOLE TERMINATED AT 8,85 m Upon completion
UPON REFUSAL TO AUGER ON 259 of augering
ASSUMED BEDROCK cave at 1.0 m
water at surface
s
120
129
150
165
NOTES Undrained shear strength based on insitu field vane tests
A\ undisturbed value
/A Remoulded value
N ]
cugexenay o\
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coNSULTING

LOG OF BOREHOLE NO.
PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BF053A
LOCATION Gravenhurst, Ontario BORING DATE  April 29, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, a| LiOUID LIMIT W
PLASTIC LIMIT e We
ol &= R WATER CONTENT W GAOUND WATER
DEPTH DESCRIPTION 2 Bl w 3 | oynvamic CONE PENETRATION x| wp w W, OBSERVATIONS
in W | s % 2 | STANDARD PENETRATION TEST® AND REMARKS
VETRES Bl &3 S §>,
. T
GROUND ELEVATION  268.52 S 3 2| o, oMo WATER CONTENT
e TopSoll: black milty sand ==
{ 268 1 5 / 43%
pr 41 =0 55
1 SAND: loose, reddish brown »
fine sand, some silt, very b 24851 12 P/
1.5 \ moist : 2617
_____ i 1] s 7 {
compact to loose brown to d
grey fine sand, saturated y 3
= 4| ss| 3 B
clay seams &y
Jo b L
3.30 s | ss | 26 N /
2,80 SILT: compact silt, moist }.’,J_*: 265 [+
45 264
BOREHOLE TERMINATED AT 3,50 m upon completion
UPON REFUSAL TO AUGER on of augering
ASSUMED BEDROCK wet cave at 0.4 m
6.0}—
28
90| - LS S——
fas
12.0
s
(L] ]
16.5
NOTES
=l
curexenpy S |
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CONSULTING ENECINEERS

LOG OF BOREHOLE NO.
PROJECT Muskoka Medium Sscurity Inetitution OUR PROJECT NBABFO53A
LOCATION Gravenhurst, Omtario BORING DATE April 24, 1995 ENGINEER TLB
BORING METHOD continuous Flight Solid .and liollow Stem Augers TECHNICIAN _ BG
SDIL PROFILE SAMPLES SHEAR STRENGTH Cy kPa » LIQUID LIMIT wy
25 50 7% 100 PLASTIC LIMIT Wp
THENE warncowrewr —w | GO MIS
DESCRIPTION ElY w ] DYNAMIC CONE PENETRATION
DE:.W E : § N Qi' STANDARD PENETRATION rssr: "’.L_._Z__'Z'L AND REMARKS
e TRES b A = §>| . o
L z /ATER CON X
GROUND ELEVATION 266,50 “l&l? gz BLowsl o WATER CRMTEN
ot TOPSO1L:  black milty sand .
I e T,
W
ks o .lShND: very loose reddish :
\brown fine sand, wet i 3 2 55 18
18 \ 1268
e ——— A s8] 13
compact brown fine sand, .
paturated 1
244
loose 4 88 | ? s
& LT P K
ap very 1oose, grey silty fine L
sand with clay layers, *laga 5155 2 1
saturated . :
ef 85| 4|p y
8 2452
21 S81 2
- 4261
CLAY: soft, grey silty clay, /
&0 low to medium plastic W.T,P.L. /
occasional sand seams B
/260 55 § (]
(&)
7.5 ?:55
Aobh /
BOREHOLE TERMINATED AT 6.20 m ‘ I 258 I— Upon completion
UPON REFUSAL TO AUGER ON = of augering
e ASSUMED BEDROCK wet cave at 0.6 m
ras
20
138
150
16.6 —
NOTES Undrained shear Etrength based on insitu field vane tests.
A Undisturbed value
/\ Remoulded value
X0 \
cueckepay  y ALY
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CONSULTING [ $

LOCATION Grevenhurst, Ontario

LOG OF BOREHOLE NO.

PROJECT Muekoka Medium Security Institution OUR FROJECTN%BFOE‘JA

BORING DATE April 27, 1995 ENGINEER TLB
TECHNICIAN BG

BORING METHOO Continuous Flight Solid Stem Augers
SOIL PROFILE SAMPLES SHEAR STRENGTH Cyy o| viouio Ly L7%
= PLASTIC LIMIT We
al 8|= £Q WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2 | ¥ w 3 | oYNAMIC CONE PENETRATION x| wp w wi OBSERVATIONS
" W < || £ 3 | STANDARD PENETRATION TESTS | (o AND REMARKS
METRES el 25| & E
] 2 3 BLOWS/.3M WATER CONTENT %
GROUND ELEVATION 264,73 o a2 20 40 €0 80 0 20 a0
TTT - o
TOPS01L: black silty sand T |dfd
\ R 1] ssl a
: SAND1 loose to compact = 2 S5 14
136 reddish brown fine sand, 263
1.8}———]\ saturated
\ 1| _ss| 11 /
230 ‘—w.i_ih—c_fay_i;—ye_rs 262 i
— y g 4 585 9
e e _ R :
J.o looee, grey silty sand, 261 5 st 2 \\
saturated / T
/ g
CLAY: soft, grey silty clay, i 260] 6 S5 2 !
low to medium plastic, (1
45
W.T.P.L,
I = s |
/ l ‘
259
14 |23
/ Al ™ —-
g0 /
/_zsa 8l ssl 4f]
(&
100
V7HN] 257
78 BOREHOLT TERMINATED AT 7.00 m Upon cempletion
UPON REFUSAL TO AUGER ON of sugering
ASSUMED BEDROCK wet ceve at 0.8 m
sﬂ
10,5 —]
120
(M
15.0
J —
16.5 ——
NOTES

CHECKED Y _ . \'\“l J
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1

CONSUILTINGE ENGINTF
LOG OF BOREHOLE NO. s
PROJECT  Muskoka Medium Security Institution OUR PROJECT NOP4BFO53A
LOCATION Gravenhurst, Ontario BORING DATE April 26, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LIQUID LIMIT Wy
PLASTIC LIMIT Wp
a gl £Q WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2| R | Y| w | 93| oynamccone PENETRATION x| wp w Wi DBSERVATIONS
i 3 I - 3 | STANDARO PENETRATION TEST® AND REMARKS
ETRES 2l a3 e g’,‘
GROUND ELEVATION ~ 266.36 Sl 2l® 22 e et WATEREDATENEN
0,23 TOPSOIL: black silty sand feylod
1| ss| s ®
SAND: loose to compact '
S AT ' 2
reddish brown fine sand, 265 2 gs]
s ssturated
il ssf 20 ! 1'
brown T
264
4 58 91l ecovpry)
30
263 | 5§ 88 14
s}
6] S8 6
s
1 55 4
L
5.50 261 \
LAYERED CLAY AND SAND: //
£0 layered firm grey silty clay il ".
and silty fine sand, ',25;‘.]_ al_ssl 6|l
saturated //
CLAY: boft grey silty clay / 259 f—
2.8 with sand seams
low plastic, W.T.P.L. gl sg) 4
v ,
z
/_‘e.L 9A M| PM 1p |34
90 /
/ 357 |1ol_ssl  tnb recpvery)
/ 256
106
-H2
fiE 2o
BOREHOLE TERMINATED AT 11,20 § Upon completion
UPON REFUSAL TO AUGER ON of augering
120 ASSUMED BEDROCK cave at 5.2 m
free water at 0.8 ni
125
15.0
165
NOTES
A {
CHECKFDRY "y 7. .




PetoMacL'allumltd

oONSUILTINEG

ENGINET

PROJECT
LOCATION Gravenhurst,
BORING METHOD Continuous Flight Solid Stem Augers

LOG OF BOREHOLE NO.

Muskoka Medium Security lnetitution

Ontario

76 and 77

BORING DATE

April 29,

OUR PROJECT NOIABFO53A

1995

ENGINEER
TECHNICIAN

TLB
BG

SO/L PROFILE

SAMPLES

o
MFTAE

DEPTH

DESCRIPTION
s BOREHOLE 76

LEGEND

GAOUND ELEVATION 268,50

ELEVATION

NUMBER

TYPE

BLOWS®.2m
N - VALUES

SHEAR STRENGTH Cy

DYNAMIC CONE PENETRATION
STANDARD PENETRATION TEST®

BLOWS/0.IM
20 40 [ &0

Wp

LIoUID LIMIT
PLASTIC LIMIT
WATER CONTENT W

[ e e |
WATER CONTENT %
10 20 Jo

W
we

w Wy

GROUND WATER
OBSERVATIONS
AND REMARKS

L.15

0.60

\ TOPSOIL: black milty send

SAND: loose brown medium

\ sand, saturated

1

_c:EnpucT El_lmwr. brown to

=

:

287

grey fine sand, saturated /

CLAY:
low to medium plastic W.T.,P.L

soft, grey silty clay

clayey silt and silt,

[¥.1

sand seams
\becoming layered silty clay

saturated

BOREHOLE TERMINATED AT 3.50 m

UPON REFUSAL TO AUGER OW

ASSUMED BEDROCK

60

BOREHOLE 77

GROUND ELEVATION: 268.83

55

/“““-e

B5

285

ENNNE

304 den thpn refusall

\TOPSOJL: blaek silty sand

prown fine sand

SAND:

Bedrock or possible boulder

Upon completion
of augering
wet cave at 0.5 m

no free water

NOTES

[
CHECKL ) BY =« *

A
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LONSULTING FNGINEERS

LOG OF BOREHOLE NO. 7 ana 19
PROJECT  Muskoka Medium Security Institution OUR PROJECT NCBABFOSIA
LOCATION Gravenhurst, Ontario BORING DATE April 29, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN ~ BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy, & LIQUID LIMIT W
S PLASTIC LIMIT Wwp oL
(34 UND
S | x 0 WATER CONTENT W
DEPTH DESCRIPTION 918 Wl w 93 | oywamic cone PENETRATION = | wp W W, 0BSERVATIONS
in W < 3 & X | STANDARD PENETRATION TEST® AND REMARKS
ueracs,__ BORENOLE 18 § i g ; §>‘ LOWS.IM TER CONTENT %
o J ] ) WATER CONTEN
BelolOFOUNDELEVATION 270,62 @ az 20 40 60 &0 10 00
_D..J.ﬂ..\ TOPSDIL: black eilty sand TIE‘, . no free water
SAND: brown [ine sand
15
Bedrock
BOREHOLE 79
GROUND ELEVATION: 270.41 ! P
Py
\ TulS0lL: black silty sand "m 270 no free water
Bedrock
s ]
NOTES
{ CHECKED BY k’i}_l
Al
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CONSULTING FNGINE

LOG OF BOREHOLE NO. 60 ona v

PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94BF053A

LOCATION Gravenhurst, Ontario BORING DATE April 27, 1995 ENGINEER TLR
BORING METHOD continuous Flight Solid Btem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, »| ouioLimir WL
PLASTIC LIMIT Wp
HENE ek —w | GO
DESCRIPTION = w DYNAMIC CONE PENETRATION
oERTH S| 5| 8| ¢ | 83| raksansreneraarion resre | WP % W AND REMARKS
WETAES|  DOREHOLE 80 2 g = §>
| 0.IM WATER CONTENT &
GROUND ELEVATION 267,44 Sl ElE dz % s g T T

=3
-
el

s

Ta black silty send o=,
/ - []

&5
SAND: loose brown fine sond,
wet vy 2| 58 | 10
|
h § 13
LAYERED SILT AND SANDj 1
Compact brown layered silt
and gilty fine sand, wet 26%
2,701 with clayey silt layers, 4| 85| 22 o
10 \ soturated /
BOREHOLE TERMINATED AT 2.70 m) 264 Upon completion
UPON REFUSAL TO AUGER ON of augering
ASSUMED BEDROCK wet cave at 2.1 m
BOREHOLT 81
GROUND ELEVATION: 268.13 —d —
Ik, e ».m-

0.23 TOPSOIL: black silty sand s |
\ / T ss| 2 \ / a1
SI1LT: very loose to compact 261 2 sS 26 \‘\ };/

brown silt, moiet

dense
/1T 26

SAND: dense grey fine sand,
saturated

Upon completion
of augering
wet cave at 1.7 m

BOREHOLE TERMINATED AT 1.90 m
UPON REFUSAL TO AUGER ON
ASSUMED BEDROCK

NOTES

CHECKED BY \,.\J—[_J
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CONSULTING

G I NETRS

PROJECT

LOG OF BOREHOLE NO.

Muskoka Medium Security Institution

82

OUR PROJECT NOPABFO53A

LOCATION gravenhurst, Ontario BORING DATE April 27, 1995  ENGINEER TLB
BORING METHOD continuoue Flight Solid Stem Augers TECHNICIAN _ BG
SO!L PROFILE SAMPLES SHEAR STRENGTH C, kPa s LIGUID LIMIT. wy
= 25 50 15 100 PLASTIC LIMIT wp
al 8]« EQ WATER CONTENT GROUND WATER
DEPTH DESCRIPTION 2| B | %| w | g3 | oyvasmiccone PENETRATION x| w W, OBSERVATIONS
" W < | S 8 X | STANDARD PENETRATIONTEST® | o ¢ AND REMARKS
wernes 233 & §>‘ -
] 2 3 BLOWS/H.IM WATER CONTENT %
GROUND ELEVATION  266.85 - Bz 20 T2 e s (i A
0 21]. ToPSOIL: black silty sand f= == Ny %
1les | o4 ~— 4
- 266 [~ I
SAND: loose reddish brown 2 SE 75 ’;‘lnauve back€ill
very dense brown > /
15 =]
265 |31 88 | 29 \ .12 am ¢ CPVC
compact, grey very moist 1 \-\
/]
eaturated 4 58 12
264 o] /]
2.0 )
. 5 | 88 4 { 4
loose, occasional clay layers| * . )
F— 2| 263 4
H 6 | 55 | 4
a5 LAYERED CLAY AND SAND .// +t5g 3
layered soft grey silty clay ilags |
and silty fine sand, saturated vy
5.50 /
CLAY: soft silty clay low / 261
60 to medium plastic W.T,P.L.
/ alse| 3 l}
FV
'..
260 FaY A 1 21
Standpipe Reading
75 I May 8 1.40
BOREHOLE TERMINATED AT 7.25 m
UPON REFUSAL TO AUGER OWN 259
ASSUMED BEDROCK
’.n
108
120
128
150
165
NOTES Undrained shear strength based on insitu field vane tests.

&\ undisturbed value,
/\ Remoulded value,

CHECKED BY




PetoMacCallumLto.

CONSULTINGE

LOG OF BOREHOLE NO. e
PROJECT Muskoka Medium Security Institution OUR PROJECT NOP4BFO53A
LOCATION Gravenhurst, Ontario BORING DATE April 27, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, kpas| LIQUIDLIMIT WL
N 25 o 2 PLASTIC LIMIT Wp
al 8|« é'ﬁ'. 50 25 MO0 1 aren conrent —w GROUND WATER
DEPTH DESCRIPTION 2| R | ¥ w 3 | oYNAMIC CONE PENETRATION n| wp w w, QOBSERVATIONS
" P <« | s| & 3 | STANDARD PENETRATION TESTe | 4 AND REMARKS
METALS El‘ z 5 I §>I
~ 2 < BLOWS/D.IM WATER CONTENT %
GROUND ELEVATION  285.91 & CH o Y9000 w e~k
0,23 TOPSOIL: hlack silty sand o
; 1 85 4 /G]
SAND: loose to compact - | 265
l—1—10 reddish brown fine sand 4 3-l g5 14
——v—-—L\ trace silt, saturated
\ 264 | 3 65 10
with clay layers .
L a|ss | s
790 oo agy T 4
CLAY: solt, grey silty clay
occasional sand layers / 5 S8 2 I
low to medium plastic W.T.P.L 'y
/ 261
/ 6| ss| 3 g %
/ sz
/ 261 7 S8 2
o~ ’ /fas
firm layered clay and silt 81881 7 J
|_4_en)
BOREHOLE TERMINATED AT 6.60 m E“ 259 Upon completion
UPON REFUSAL TO AUGER ON ol augering
ASSUMED BEDROCK cave at 3.0 m
rs free water at 0.6 n|
91’)
105
120
12.8
150
16.5
NOTES Undrained ehear strength based on insitu field vane teste.
A Undiaturbed value,.
/\ Remoulded value.
1
CHECKED 8% (__'-l
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FNEINEERS

EONSULTINEG

LOG OF BOREHOLE NO. 84 ana &5
PROJECT Muskoka Medium Security Institution OUR PROJECT N0 94BFD53A
LOCATION Gravenhurst, Ontario BORING DATE Mpril 2%, 1995 ENGINEER TLB
BORING METHOD Continuous Flight Solid Stem Augers TECHNICIAN BG
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy, LIQUID LIMIT W,
PLASTIC LIMIT Wp
al 8|« 131 WATER CONTENT W GAROUND WATER
DEPTH DESCRIPTION 2 | Y| w | g3 | ovmasmicconereneTmaTION 5| Wy W we OBSERVATIONS
" w L EI S QI | STANDARD PENETRATIONTEST® | oo AND REMARKS
uETAES|  DOREHOLE 84 g1 5|5 £ |8
GROUND ELEVATION 367, 19 Sl dlE EM sLowsmIM WATERCONTINT
] TOPSOIL: black silty mand === 267
\ : 1] ss| 2 e
SAND: very loose bruwn /
silty fine sand, clay seams /_J_ﬁh 21 85| 10
15 A
1 g5 5 \\
CLAY: &tiff to firm grey {_ 45%
silty clay, low plastic 268
W,T.P.L., with send layers/
seams 4 55 2 q
20 layered soft clay/loose sand
L4 Y 2644 5 | s8 k|
silty clay with sand eeams / 3
// 263 s ] sc 2 J\ i)
8 layered hard silty clay end / //
dense silt i 2] 85| 36 \\
s Q/ Upon completion
BOREHOLE TERMINATED AT 5,00 m of augering
cave at 0.6 m
water at surface
g0
BOREHOLE B5
GROUND ELEVATION: 267.48
b TOPSOIL: black silty sand P
a4 \ / [y ‘{263 1 55| 5 ‘\
SAND: 1loose, reddish
brown fine sand, some silt 2| 8§ £l q
M moist 266 L
SILT: dense to compactt, = s 23 /
2. 14 e X
brown sandy silt, moist /
265
4 85 5 1
! CLAY: firm grey silty clay, / 5| ss| 3
with sand seams, / 264
3 becoming layered soft silty /] -
\ clay and silt ;
6] ss| 12
Ar SAND: cempact to dense grey 261 N Q/
- silty fine eand, ) s | 44 \
5 ad saturated 88 he
\ / 262
Eie BOREHOLE TERMINATED AT 5.00 nj Upon completion
) of mugering
wet cave at 0.9 m
NOTES

CHECKLD BY
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GROUND PENETRATING RADAR SURVEY

Our Ref: 94 BF 053A May, 1995



at the
Muskoka Medium Security Institution
near Gravenhurst, Ontario

" ProjeetNo. "6143



Hyd-Eng

GEOPHYSICS INC.

May 12, 1995

Mr. Tumey Lee-Bun P.Eng.
Peto MacCallum Litd.

19 Churchill Drive,

Barrie, Ontario

L4M 6E7

Dear Sir;

This letter reports the results of the ground penetrating radar (GPR) survey conducted at
the Muskoka Medium Security Institution, near Gravenhurst, Ontario. The GPR survey
was undertaken in order to define imregularities in the bedrock surface to a depth of §
metres. This work was undertaken in support of a larger construction design project. The
geophysical field work was conducted between April 25 and 27, 1995.

Equipment and Theory

For this survey a Sensors and Software Pulse Echo IV GPR system was used to detect
variations in the dielectric properties of the subsurface. The system uses two antennas. one
to transmit radar pulses and another to detect the signals reflected back from boundaries
existing between materials of varying dielectric constants (see Sketch 1). These reflective
boundaries usually coincide with changes in geologic materials. The attenuation of the
radar signal will increase

dramatically as the a7 e SutEnh
conductivity of the “rorsrricidg.. L. 3ecieving

underlying material  Artenra @7 A soteraa *[ A
increases. Hence the presence sty e i
of a conductive material,
such as clay, will strongly
attenuate the signal, creating
a zone, or "shadow" after
which no, or only weak,
reflections would appear.

Tirme

== Reflectea

The time required for a radar
pulse to travel to a reflector
and back to the antenna is a function of the velocity of radar propagation and thickness of
the overlying material. The velocity will vary with the frequency of the signal and the
dielectric constant of the material. By moving the transmitter-receiver pair laterally,

Sketch 1: Radar Events

HEAD OFFICE: 170 Ambassador Drive. Unit 11, Mississauga, Ontario LST 2H9 Tel: (903) 564-7335 Fax: (905) 564-7359
MARITIME OFFICE: 21 Old Cobequid Road. P.O. Bux 395, Waverley. Nova Scotia BON 250 Tel: (902) 860-0860 Fax: 1902) 860-0869
1-800-HYD-®-ENG
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GEOPHYSICS INC.

changes in reflector depth are displayed as changes in the time required for the reflected
pulse to return to the receiver. Repeated measurements along a line produce a cross
sectional view, or pseudo-section, of the radar reflectors below.

The system was used in both the "Profiling" and the "Common Mid Point"(CMP) modes.
The profiling mode provides a cross section along the line while the CMP mode is used to
estimate the velocity of the radar signal propagation. This calculated velocity can then be
used to convert interpreted signal times into relative depth estimates. It is important to note
however, that depth calculations are based on the velocity calculated from the CMP data in
conjunction with the borehole logs. These velocity values are extrapolated to all locations.
Lateral and vertical variations in the velocity will therefore create discrepancies in depth
estimates.

Survey Details

The area of the survey is heavily treed. The topography varies over 7 metres with the north
end of the survey area being slightly topographically higher and the ground dryer. The
bedrock is granitic and has a highly irregular surface. The overburden material is reported
to be primarily sand with some silt and an occasional clay rich layer. A number of rainfall
events occurred during the survey period, causing variations in near surface saturation and
likely a number of “wetting” fronts in the subsurface.

Thirteen individual lines of radar data, totaling approximately 1.6 kilometers, were
collected (see Figure 1). The pattern of data lines was specified by Peto MacCallum. The
location of each line was referenced to surveyed, borehole location stakes. Some line
cutting was undertaken to allow access.

Two different signal frequencies, 50 and 100 MHz, were tested in the field and it was
determined that the 100 MHz antennas provided the best resolution while still providing
the required depth penetration. The transmitter and receiver antennas were oriented
perpendicular to the line and separated by 2 metres (centre to centre distance). The antenna
array was manually moved and the station separation measured with a tape measure. At
each station the radar data was stacked 64 times over a time window of 500 nanoseconds.

Data Processing

The radar data for all lines were processed in an identical manner. First the CMP and
borehole data was used to estimate a velocity for the underlying material: Overburden
material velocities vary significantly and systematically across the survey area. In the
northern portion of the site, the overburden velocities are interpreted to be approximately
.07 metres per nanosecond (Ns). While in the southern portion of the survey area an
overburden radar velocity of approximately .14 metres per nanosecond appears to apply.
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Table 1 shows the boreholes intersected, lengths of the individual lines and the velocities
used in subsequent interpretation.

Line |Figure|Boreholes Length| Velocity
metres | m/nsec
62-82 | 2a, 2b |17, 20, 23, 62, 76, 79, 81, 82 308 0.14
84-30 3 29, 30, 84, 85 200 0.14
80-83 4 23, 80, 83 70 0.14
63-80 | 5a, 5b (63, 71, 72, 77, 80 305 |0.07,0.14
77-78 6 77,78 75 0.14
63-66 7 12, 63, 66 105 |0.07,0.14
58-12 8 12, 58 150 0.07
55-56 9 55, 56 65 0.07
44-60 10 |5, 44, 60 75 0.07
59b 11 40 0.07
59 12 |88 45 0.07
34-40 13 (34, 40 128 0.07
44-51 14 |44, 51 50 0.07

Table 1: Line Information

The data were then filtered and plotted in pseudo-section form using a constant gain. The
time window and scale was varied based on the velocity so that most reflectors can be
compared between lines. A constant gain was chosen for each section to allow relative
reflector strengths to be differentiated. Although other types of gains were tested to
strengthen reflectors at depth, differentiation of the signal strength was considered of prime
importance for presentation.

The final processed radar data are presented in Figures 2 through 14. The data is presented
in a grey scale, with the darkness of the plot varying with the relative strength of the
receiver output. The lines are labeled by the first and last borehole on the section.

The interpreted geologic boundaries were chosen using a consistent methodology. Initially
well logs provided by Peto MacCallum were used to correlate radar reflectors with
assumed bedrock depths. These boundaries were then extrapolated along the radar sections
by following the most continuous reflector that exhibits similar appearance and
characteristics. The time of the various radar reflectors were converted to depths using the
most appropriate velocity for that section. These boundaries are plotted as schematic cross-
sections below the radar traces in Figures 2 through 14.

A schematic of the borehole records as provided by Peto MacCallum are plotted along each
interpreted section. These are located based on the stakes observed in the field and the
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survey map provided. Any minor variations between planned and actual borehole locations
are unaccounted for in the report.

Note that in addition to “bedrock” reflectors both “shallow” and “medium” reflectors have
also been identified to aid in the presentation of the layering. These likely represent
variations in the overburden geology, and zones with varying degrees of saturation. Note
that although the water table can, and usually does, create a distinct radar reflector, rainfall
during the survey period will likely have caused wetting fronts that precludes the
interpretation of water table depth from this data.

Sources of Error

The quality of the radar sections is assessed based on the clarity and continuity of the
reflectors of interest, while the accuracy of the interpretation is assessed relative to ground
truthing with boreholes. In general the quality of the radar sections is excellent, and strong
continuous bedrock reflectors are resolvable on all sections.

Locally, when the bedrock is particularly deep, the reflectors become faint. These areas are
limited to where bedrock depth is beyond 5 metres. In addition there are also some areas
where boulders at depth and irregularities in the bedrock surface make it difficult to define
which, of a series of reflectors, represents bedrock.

Comparison of the borehole results with the interpretation of the radar section generally
indicates a close correlation. Some discrepancies do exist, and these likely result from one
or combination of reasons:

- Lateral changes in overburden velocity likely occur at this site. The data is collected
relative to time and subsequently converted to depth (see above). Lateral changes in
the porosity and degree of saturation can drastically vary the velocity of the
overburden and consequently the accuracy of the interpretation. The velocity used in
the interpretation has been varied systematically along the lines to best represent the
sections. However, velocities have only been varied laterally where a reasonable
mechanism exists to facilitate the change (i.e. a bedrock knoll, pinching layering,
etc.).

- Although the bedrock reflectors may be distinct, in areas of extreme bedrock relief,
the reflections may not be occurring immediately below the antennas and/or more
than one event might occur. The radar signal is a 1 dimensional measurement ofa3
dimensional space. By combining the traces a 2 dimensional representation is
produced, however events can be shifted slightly along the section and/or be
influenced by the shape of the reflector off to the sides of the radar line (see Sketch
2).
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- The proposed locations of most of

the boreholes were staked at the Culzat
site at the time of the radar survey -

were “intended”. Practical, “in Uﬁ _Ufz .‘[ air
field”, minor changes to the < Jirecl
location of the boreholes to f

facilitate  drilling may have

Time

occurred. In areas of steep changes
in bedrock depth, even minor

offsets between where the NI ;
boreholes are plotted and where SIS

They exist car'l cause discrepancies Sketch 2: Offsets in position of reflection
in the comparison.

P,
;N

- Raelleclea

- The bedrock depth reported in the borehole logs is described as “assumed” because
refusal may have occurred at a boulder. A boulder would typically cause a parabolic
reflector in the radar section. Along Line 63-80 at Borehole 77 (Figure 5b), such a
parabolic reflection occurs at the reported bedrock depth, and the continuous reflector
interpreted to be bedrock occurs below.

The fact that the bedrock is shallow and relatively variable in depth accentuates many of
these discrepancies. In deeper bedrock environments local variability in overburden is
usually removed by the averaging resulting from the large amount of material sampled. In
these instances the geometric effects become inconsequential.

Although the data interpretation is displayed on an expanded scale this is not intended to
imply that minor irregularities can be resolved. The average discrepency between the
boreholes is 0.4 metres (0.2 metres without Bh72 and Bh77). However, it is unlikely that

" DI DEUTOCK - Al DELY 18:11 11 €X] g

Notable Observations
Specific features that are of particular note are summarized below:

Line 62-82 (Figure 2a): The bedrock elevation beneath this section is extremely variable.
A distinct knoll or ridge appears to exist within an otherwise broad bedrock
depression. The radar signal appears to attenuate where the overburden is
thickest and the bedrock reflector is difficult to define. A distinct offset
appears to exist in the deep reflectors which suggests a sharp displacement
may exist in the bedrock. A similar feature exists along Line 4 to the east.
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(Figure 2b): This figure is a continuation of Line 62-82. Along all but the
southern (eastern) end of this section the bedrock depth is 2 metres or less. A
sharp decrease in bedrock elevation occurs at -260. A number of reflectors
arrived after the interpreted bedrock event, one of these ( near Bh 81) appears
as a steep inclined surface which may represent a fracture.

Line 84-30 (Figure 3): This line exhibits a highly irregular bedrock surface. A distinct
narrow depression has been intersected with Borehole 85. Whether some, or
all, of the distinct changes in bedrock elevation result from fractures cannot be
determined from this data. '

Line 80-83 (Figure 4): A sharp change in bedrock depth occurs at 22 metres along this
line. The apparent “draping” of overburden layering into the depression at the
south end of this line may in part result from phantom reflections of the side
of the depression.

Line 63-80 (Figure 5a): a lateral change in overburden velocity is interpreted to exist
along this section. A number of reflectors appear to exist after the bedrock
event. Whether these are features within bedrock or artifacts of surface
reflectors is uncertain.

(Figure 5b): This section is a continuation of the data on Line 63-80. The
section can be divided into two parts, with the southern half uniform and the
northern half with a variable and deep bedrock surface. Two distinct, sharp
irregularities are interpreted to exist in the bedrock surface. Similar features
were also observed along Line 62-82 immediately to the west.

The correlation of the radar section with the observed bedrock depth in the
boreholes varies. The bedrock depth interpreted from the radar data correlates
well with both Boreholes 71 and 80. However discrepancies of approximately
2 metres exist at Boreholes 72 and 77. At borehole 77 a parabolic reflector,
indicative of a localized “point” reflector exists, which implies a boulder may
be present.

Although a similar strong parabolic reflector does not exist at Borehole 72, a
distinct radar reflector does exist. This reflector is a horizontal continuation of
the bedrock that is interpreted to have dropped off 14 metres to the south. The
correlation of the interpretation of the bedrock with Borehole 71 supports the
geophysical interpretation. A number of minor parabolic reflectors do exist
along this feature which could represent boulders. Subsequent surveying of
the borehole locations has not indicated a significant change in the location of
the borehole.
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Line 77-78 (Figure 6): This line includes a unique second reflector at the south end
below the depth of bedrock indicated in the log of Borehole 78. A shallow
reflector also exists at the depth indicated in the borehole data. Whether this
deeper event is within bedrock, off the section laterally, or whether the
borehole was terminated on a boulder is uncertain. This zone coincides with a
late event on Line 62-82.

Line 63-66 (Figure 7): The radar data along this line indicates a area of shallow bedrock
exists near the center of this line. At the east end of the line the bedrock the
radar signal attenuates notably with depth.

Line 58-12 (Figure 8): This line crosses a bedrock knoll. Bedrock elevation appears to
decrease distinctly at the north end of the line. The data correlates well with
the borehole data.

Line 55-56 (Figure 8): This data line extends to the eastern limit of the geophysical
survey. The bedrock appears to be dipping towards the east and the radar
signal attenuates with depth at that end of the line. Distinct inclined reflectors
exist towards the eastern limit of the resolvable bedrock reflector.

Line 44-60 (Figure 10): A distinct, irregular reflector crosses this section at an
intermediate depth. Another, slightly weaker and locally slightly deeper
reflector is interpreted to represent bedrock. A shallow, comparatively flat
reflector truncates against either side of the distinct reflector. Correlation
between the radar interpretation and the borehole data is good.

Line 59b (Figure 11): This line is the only section not to cross a borehole. Therefore the
closest borehole, Borehole 59 has been used to designate this section. The
data along this line correlates well with nearby sections.

Line 59 (Figure 12): Along this line bedrock varies irregularly between 2 and 4 metres.

Line 34-40 (Figure 13): Bedrock varies from near surface to 6 metres at the north end.
Towards the north end the “bedrock” reflector becomes notably weaker with
depth. A fairly continuous overburden reflector which may represent a
clay/silt exists at approximately 2 metres.

Line 51-44 (Figure 14): The data indicates bedrock along this section is approximately 2
metres deep with a slight eastward dip.
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In summary, the ground penetrating radar appears to have been successful in mapping
bedrock topography while also identifying continuous reflectors that may represent the
boundaries of intermediate geologic units. Although the relatively shallow, irregular
bedrock surface has likely accentuated the difficulties of assigning an accurate depth to the
reflector, correlation with the borehole observations is also very good. In addition, a

number of narrow features which could be indicative of fractures exist within the bedrock
surface.

I trust that this information will be useful to you in your investigation and if any questions
arise, please do not hesitate to call.

Sincerely,

@< R. Freymond B.A.Sc. %Pehme, M.Sc.
Geophysicist Pres., Hyd-Eng Geophysics™ Inc.
Gl43.doc
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December 9, 1994 Our Ref: 94 BF 053

Public Works and Government Service Canada
c/o Mr. M. Seleanu

Moffat Kinoshita Associates Incorporated

124 Merton Street, 2nd Floor

Toronto, Ontario

M4S 272

Dear Mr. Seleanu

Preliminary Geotechnical Investigation
Muskoka Medium Security Institution
Gravenhurst, Ontario

We are pleased to present the results of the preliminary geotechnical investigation recently
carried out at the above noted site. Authorization for this work was provided in our
Engineering.Services Agreement Reference 34 BF 053, signed November 17, 1994, by
Mr. M. Seleanu of Moffat Kinoshita Associates Incorporated.

Thirty (30) boreholes were drilled during the period November 10 to 15, 1994, to
investigate the subsurface conditions over the approximate 40 ha site. The available
borehole information revealed variable soil and bedrock conditions with the groundwater
table typically within 0 to 1 m of existing grade. In general, there are three main
stratigraphic conditions:

1. Areas where a fairly thick competent upper sand (silt locally) exist or
is underlain by bedrock.
2. Areas where the upper sand becomes very loose at depth, or is thin

and underlain by soft clay.
3. Areas of shallow bedrock/bedrock outcrop.

In general, it is considered that the proposed buildings may be supported on spread
footings. The design concept should involve maintaining footings as high as possible in
the upper sand, to minimize difficulties associated with the high groundwater table, or
minimise stressing/consolidation settlement in areas underlain by soft clay. In this regard,
artificial insulation should be considered for frost protection of footings to reduce the
foundation depth. '

Bearing capacities in the range of 100 to 300 kPa are usually available for preliminary
design of footings founded in the upper sand/silt. .A conservative bearing capacity of
1000 kPa is available in the bedrock.

19 Churchill Drive. Barrig, Ontario LaM 6E7

Tel: (705) 734-3900 Fax: (706] 734-9911
CEFICES IN TDRONTO. KAMILTON, KITCHENER, BARRIE, OSHAWA
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Locally, in the southwest corner of the site/proposed residence a preliminary design bearing
capacity of 25 kPa is suggested because of the proximity of underlying very loose sand
or1 soft clay. This may warrant consideration of a raft or pile foundation, or building
relocation.

It is envisioned that the development will involve elevated grades because of the high
groundwater table. However, excessively raised grades should be avoided, as this will
induce consolidation settlement in areas of underlying soft clay.

tS_ubjg:)ct to site grading requirements, it is considered that floor slabs-on-grade should be
easible.

Normal pavement design should be satisfactory, subject to adequate drainage measures.
Localized areas of highly frost susceptible silt soils will warrant a thicker pavement.

Much of the excavated site material will be too wet for reuse as structural fill. However,
the sand from above the groundwater table should be suitable for reuse.

The groundwater table was usually 0 to 1 m below existing grade. Groundwater control
will be required during site preparation and excavation. Dewatering through the use of
well point or similar means should be feasible in the predominant fine sand.

Excavation should be straightforward, provided effective dewatering is employed. Bedrock
excavation will be required at some locations depending on final grades.

We trust the information contained in this preliminary report is sufficient for your present
purposes. It is recommended that detailed investigations be carried out to confirm the
subsurface conditions on a building by building basis, including confirmation of the
strength/consolidation characteristics of the sand and underlying clay, and bedrock
elevations.

Please call our office if you have any questions.
Sincerely

PETO MacCALLUM LTD.

Brian R. Gray, P.Eng.

Vice President

Geotechnical Engineering

Geo-Environmental Services

TLB\BRG:ga
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1.  INTRODUCTION

The subject site comprises an approximate 40 ha land parcel immediately south of the
existing Beaver Creek Correctional Institution, in Gravenhurst, Ontario.

The proposed facility will comprise a number of separate buildings, including several
residential complexes, Administration Building, Community/Education Centre, Family Visit
Unit, Health Care Centre, Chapel, Visit/Correspondence Building and Industries building.
It is understood the buildings will be largely residential in character, with light steel
framed structures for some of the larger buildings. The buildings will be one or two
stories with no level of basement.

The final building locations and finished grades were not established at the time of this

investigation.

The purpose of this investigation was to obtain general geotechnical information on the
subsurface conditions at the site. Based on this information, preliminary comments and
geotechnical engineering recommendations were to be provided to assist in the planning
and design of the proposed facility.

2. INVESTIGATION PROCEDURES

Thirty (30) boreholes were drilled at the site during the period November 10 to 15, 1994.
The borehole locations were in general accordance with the appended Drawing 1 provided
by the Architect, (November 7, 1994). The actual locations and elevations of the
boreholes were established in the field by J. D. Barnes Limited; a diskette of the borehole
survey was provided separately to the Architect.

Twenty-one (21) of the boreholes were ac_lvanced to refusal on assumed bedrock, at depths
of 0.15 to 12.1 m below existing gréde. Eight (8) boreholes were terminated in
overburden at depths of 4.6 to 12.2 m. Borehole 11 was not accessible by the drillrig due
to the wet ground conditions; this borehole was manually probed to a depth of 0.6 m.



The boreholes were advanced using a track mounted CME-55 drillrig, equipped with
continuous flight hollow stem augers, supplied and operated by a specialist drilling
contractor working under the full-time supervision of a member of our engineering staff.
Three (3) of the boreholes were extended by dynamic cone penetration tests driven to
refusal on aésumed bedrock.

Representative samples of the overburden were recovered at frequent depth intervals for
identification purposes, using a conventional split spoon sampler. Standard penetration
tests were conducted simultaneously with the sampling operations, to assess the strength
characteristics of the substrata. The undrained shear strength of cohesive soils was
measured by pocket penetrometer tests and insitu vane tests. Dynamic cone penetration
tests were conducted in three (3) boreholes to supplement the strength data.

The groundwater conditions in the boreholes were closely monitored during the course of
the fieldwork. Standpipes (12 mm diameter PVC) were installed in eight (8) boreholes to
permit monitoring of the stabilized groundwater levels. Groundwater samples were

collected for analyses.

All recovered soil samples were returned to our laboratory for detailed examination. The

following tests were conducted:

. Natural moisture content determinations in all soil samples (log sheet);
. Grain size analyses on six (6) representative soil samples (Figures 1 and 2);
. pH Value, Sulphate and Chloride content on four (4) groundwater samples

(Table I).
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3. SITE DESCRIPTION

The subject property is located within the Laurentian Highland area of the Precambrian
shield (known locally as Algonquin Highlands). This physiographic area is typified by
rugged relief with frequent outcrops of Precambrian bedrock/granitic gneiss. Relatively flat
lying fluvial and locustrine sediments occur between outcrops, and bogs/swamps are
characteristic.

The subject site is undeveloped and is presently wooded with few cleared pathways. The
topography is relatively flat with the ground generally sloping down to south and west.
The existing grade is at about elevation 275 in the northwest corner, sloping down to
about elevation 266 to 267 in the southwest corner and elevation 265 along the east
boundary. Bedrock outcrops are visible in the south part of the site. A bedrock knmoll
also occurs in the central part of the site. Generally wet ground conditions occur in the
low lying east central and southwest parts of the site.

4. SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Log of Borehole sheets for details of the subsurface
conditions including soil classification, inferred stratigraphy, depth to refusal on assumed
bedrock, standard penetration and dynamic cone penetration tests "N" values, details of
standpipe installation, groundwater observations and the results of laboratory moisture

content determinations.

The stratigraphic sequence revealed in the boreholes may generally be described as
comprising a topsoil mantle overlying a sand deposit, followed by a discontinuous clay
unit, over bedrock. Localized layers of silt were found bedded in the upper sand deposit
and sometimes under the basal clay unit. Fill was also found locally.



Fill

Some 1.7 m of sand and gravel fill containing construction rubble was encountered in
borehole 4. Stockpiling of fill in this area was in progress during this investigation.

In borehole 7, a 200 mm thick layer of sand fill was exposed at surface. A thin (50 mm)
layer of black cinder fill exists on the pathway as revealed in borehole 15.

Topsoil

Other than the fill noted above, a topsoil mantle was encountered at the boreholes. This
layer was usually 100 to 300 mm thick (450 mm locally) and comprised dark brown to
black silt, and humus/peat locally.

Sand

An upper sand unit was generally contacted under the topsoil and localized fill. The sand
was predominately fine grained (refer to Figure 1), with zones of silty sand and fine to
coarse sand. The sand extended the full 1.5 to 5.0 m depth of exploration in boreholes
1to0 3,5, 6, 8to 10, 12 and 16. The sand unit was fully penetrated near depths of 0.9
to 10.5 m in boreholes 4, 7, 13, 14, 17 to 21, 24, 25, 28 and 30.

The relative density of the sand ranged form very loose to very dense but was usually
compact. Moisture contents in the sand were typically 20 to 25%, indicating saturated

conditions.
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Silt

Localized layers of silt, sandy silt, and clayey silt (refer to Figure 2 for grain size chart)
were encountered in boreholes 1, 7, 9, 14, 15, 17, 22 to 25, 27, 28 and 30. This layer
was often found above or below the upper sand, and occasionally below the clay unit
described later. The silt layer ranged from 1.0 to 2.8 m in thickness. This material was
usually compact/stiff (loose and very dense locally). Moisture contents were in the 20 to
30% range. '

Clay

A clay deposit was contacted under the sand or localized silt in boreholes 4, 13, 15, 17
to 21, 24, 25 and 28 at depths of 0.9 to 10.5 m below grade. The particle size
distribution chart for a representative clay sample is presented on Figure 2. The clay was
usually very soft to soft based on standard penetration test "N" values, pocket
penetrometer and/or insitu vane tests. Moisture contents were typically in the 30 to 50%

range.

The clay unit where penetrated usually extended to bedrock, although thin sand or silt
layers were sometimes encountered immediately over the bedrock surface.

Bedrock

Based on auger refusal or refusal to dynamic cone penetration, bedrock was assumed at
depths of 0.15 to 12.1 m in boreholes 1, 3 to 5, 7, 9, 12, 14, 15, 17, 18, 20 to 23 and
25 to 30. Bedrock was not contacted at the termination depth in the remaining boreholes.

Bedrock outcrops were visible in the south part of the site, and also in the central area.
The limits of bedrock outcrops are highlighted on Drawing 1, based on the J.D. Barnes

Topographical Survey.

The bedrock comprises Precambrian granitic gneiss.



Groundwater

Groundwater was encountered in most boreholes. Although no free water was noted in
a few boreholes during drilling, soil moisture contents suggested that with time the water
level would have risen. Based on observations in the boreholes, in standpipes and
considering the soil moisture content profile, the groundwater table was interpreted to be
at grade to generally within 1 m depth (locally up to 1.7 m depth), and is subject to
seasonal fluctuations.

5 ENGINEERING CONSIDERATION
5.1  Foundations

The limited number of boreholes drilled.at the site indicate variable soil and bedrock
conditions, and a high groundwater table at grade to generally within 1 m of present
ground level. In general, it is considered that the proposed relatively lightly loaded
buildings may be supported on spread footings. However, a wide range of bearing
capacities is available for design, depending on location.

Table II appended, summarizes on a borehole by borehole basis, the general soil types,
depth to bedrock, groundwater levels, and preliminary bearing capacities for foundation
considerations. On Table I1, the boreholes are grouped to relate to the closest proposed
building, as illustrated on the "Preliminary Massing Study Option H 1", dated November
21, 1994, provided by the Architect. The boreholes along the fence line are also listed
and evaluated, to illustrate the overall geotechnical conditions.



In general, there are three (3) main stratigraphic conditions affecting the foundation design:

1.
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Areas where the upper sand (localized silt) layer is fairly thick or is
underlain by bedrock.

. - Boreholes 1 to 3, 5 to 7, 9, 10, 12, 14 and 16 in the north
half of the site.

Boreholes 19, 20, 22 to 24 and 30, representing parts within
the south half of the site.

In these areas the proposed buildings may be supported on conventional
spread footings. Net allowable bearing capacities in the range of 100 to
300 kPa are available for proportioning footings, depending on location.

Areas where the upper sand becomes very loose at depth, or is thin and
underlain by soft clay.

. Boreholes 4, 8, 13 and 18 in the lowlying northeast quadrant
of the site.

. Boreholes 21, 25 and 28 in the lowlying southwest corner of
the site.

. Boreholes 15 and 17, locally in the central section of the site.

In these areas, it may be possible to maintain footings as high as possible
in the upper sand, to minimize stressing and consolidation settlement in the

underlying soft clay.

The available data indicate a net allowable bearing capacity of 100 kPa may
be considered for preliminary design of footings maintained in the upper
sand at boreholes 8, 13, 15, 17, 18 and 28.

At boreholes 21 and 25 (southwest residence), an allowable bearing capacity
of 25 kPa may be considered. A raft or pile foundation or building
relocation may be warranted. Similar considerations apply to borehole 4,
along the north fence line.



3 Areas of shallow bedrock/bedrock outcrop.

Bedrock outcrops occur in the south end of the site and also in the central
part of the site, as illustrated on Drawing 1. Bedrock was contacted at less
than 1.5 m depth in borehole 12 (central part of site) and boreholes 26, 27
and 29 (south part of site). In boreholes 5, 14, 22, 23 and 30 bedrock was
contacted within 3 m of grade and the possibility of shallow bedrock in
these general areas should not be disregarded.

An allowable bearing capacity of at least 1000 kPa is available for
supporting footings founded on bedrock. However, minimum footing width
must be in accordance with the Ontario Building Code.

Footings on sloping bedrock should be provided with shear pins/dowels into
the bedrock to prevent sliding.

It should be pointed out that combinations of the three above described subsurface
conditions may occur within individual buildings, as indicated, for example, in boreholes
12, 14 and 15 in the proposed Community/Education Centre. More detailed investigation
will be required to assess the preferred foundation scheme, once the building locations and
site grading plans are finalized.

Where bedrock is shallow, it is preferable that all footings be founded on bedrock to
minimize potential differential settlements arising from footings founded partly on unyielded
bedrock and footings partly on overburden. Alternatively, considering the buildings to be
relatively light, a conservative design bearing capacity may be adapted, cognizant of the
soil strength relative to bedrock.

In general, it is considered that foundations should be kept as high as practically possible
for the following reasons:

. to minimize difficulties associated with excavation below the groundwater
table; )
. to take advantage of the upper sand and minimize stressing/consolidation

settlement in the underlying soft clay.
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A minimum 1.5 m of earth cover or thermal equivalent should be provided over footings
founded on overburden for frost protection. In view of the high groundwater table, the
use of thermally equivalent insulation would minimize the foundation depth. The normal
frost cover may be reduced for footings founded on sound massive bedrock, subject to
geotechnical inspection.

The bearing capacities discussed above are generally intended to limit total settlement to
25 mm, provided the subgrade is not unduly disturbed during construction. This does not
take into consideration the site grading requirements, whereby excess filling may induce
additional unacceptable settlement in areas underlain by soft clay. Review of site
filling/grading will be required.

The site soils, in conjunction with the high groundwater table, will be sensitive to
disturbance by even light traffic. Effective dewatering will be required, and construction
procedures and schedule adopted to minimize subgrade disturbance. The use of a concrete
mud slab to protect founding surfaces is recommended.

5.2  Foundation Factor

Based on the stratigraphy revealed in the boreholes, generally comprising sand overlying
soft clay and bedrock less than 15 m depth, a foundation factor F = 1.3 is recommended
for use to compute earthquake forces.

53  Slab-On-Grade

Cognizant of the high groundwater table, it is expected the finished floor will be
established at or slightly above existing grade. The site grades should not be excessively
raised, which may lead to unacceptable settlement in the underlying soft clay. Subject to
further investigation and review of final grading plans, conventional slab-on-grade
construction should be feasible. General guidelines for subgrade preparation for slab-on-
grade construction are as follows:

1. Strip topsoil, existing fill and other deleterious materials down to
native subgrade.

2. Proofroll exposed native subgrade with a heavy static compactor.
Any deleterious zones identified during this process should be further
excavated and replaced with well compacted granular material.
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- Excessive proofrolling should be avoided in areas where the
groundwater table is at or close to the bottom of the excavation.

3. Following subgrade approval, the design grades can be achieved using
engineered fill. The engineered fill should comprise select on-site sand
or imported granular material (OPS Granular B’ or equivalent),
placed in maximum 200 mm thick lifts and uniformly compacted to
at least 95% Standard Proctor maximum dry density.

4, Appropriate groundwater control must be implemented to permit
stripping and filling operations.

5. Inspection and testing by Peto MacCallum Ltd. will be required to
approve subgrade preparation, engineered fill placement, and verify
the specified compaction is achieved throughout.

It is recommended a drainage system be incorporated under the floor slabs-on-grade. Such
a system mﬁy comprise weeping tiles embedded in a minimum 230 mm thick layer of
70 mm clear crushed stone. The stone layer should be underlain with synthetic filter

fabric to prevent contamination of the stone.

Where a vapour sensitive floor finish is to be employed, then a vapour barrier such as

polyethylene sheeting should be considered.

A modulus of subgrade reaction k, = 15,000 KN/m’ may be assumed for design of slabs-
on-grade founded on native sand or engineered fill subgrade.

54  Pavement

It is anticipated the pavement subgrade for the most part will comprise native sand or
engineered fill in areas where the site is raised. Subgrade preparation and engineered fill
construction should be carried out in accordance with the guidelines provided for slab-on-

grade in Section 5.3 of this report.
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Based on the estimated strength and frost susceptibility characteristics of the
sand/engineered fill subgrade, the following minimum pavement thicknesses are

recommended:
Light Duty Passenger Heavy Duty Access
Car Parking Road & Truck Traffic
Areas
(mm) (mm)
Asphaltic Concrete 75 100
Granular 'A’ Base 150 150
Granular 'B’ Subbase 150 300

Locally, highly frost susceptible silt subgrade may be encountered. In these areas it is
recommended the Granular 'B’ subbase be increased by 300 mm. Additional boreholes
and inspection during construction would be required to identify the extend of this

requirement.

The granular pavement COUTSCS should conform to the Ontario Provincial Standard
specifications for select granular materials and should be compacted to a minimum 98%
Standard Proctor maximum dry density. Asphaltic concrete should be compacted to at
least 96% Marshall density.

The pavement design considers that the subgrade is stable, not heaving under construction
equipment. Depending on grades, it is likely that wet, unstable subgrade conditions would
be encountered. In this regard, additional granular subbase or the use of synthetic

geotextile fabric and reinforcing membrane may be required.
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For the pavement to function properly, provision must be made for water to drain out
of, and not collect in the granular base courses. In this regard, it is noted the
groundwater table is generally within 1 m of existing grade and therefore the pavement
should be elevated, and subdrains incorporated particularly in silt subgrade areas. Overall
grading should be established to promote positive drainage away from the pavement.

55  Reusability of Site Soils as Backfill

The native sand that occurs over much of the site is considered suitable for reuse as
engineered fill under slab-on-grade and pavements, on a select basis only. Portions of the
sand above the groundwater table should be suitable, while sands excavated from below

the groundwater table would be too wet to achieve adequate compaction.

Based on the grain size charts, Figure 1, the majority of the sand is relatively free
draining and may also be utilized as backfill to exterior walls on a select basis, subject

to ongoing field evaluation.

Topsoil, excessively wet and/or frozen materials or rubble should not be incorporated in

structural backfill.

5.6  Excavation and Groundwater Contro]

The site generally comprises sand and localized silt, over discontinuous clay deposit over
bedrock, with outcrops occurring locally. Considering excavation only to establish footing
frost cover (no basement involved) then excavation for this development is expected to be
relatively shallow and for the most part will occur within the upper sand unit and
localized silt. Standard method of rock excavation, including controlled blasting would

be required where bedrock is encountered.
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All work should be carried out in accordance with the Occupational Health and Safety
Act.

Subject to effective groundwater control, it is considered that the anticipated shallow
excavations in overburden may be carried out as open cuts, with side walls constructed
at no steeper than 1 horizontal to 1 vertical, subject to geotechnical inspection. Near
vertical side wall in rock cuts should be stable.

As noted earlier, the groundwater table was generally recorded at or close to ground
surface, and-is subject to seasonal fluctuations. Lowering of the groundwater table to at
Jeast 600 mm below the anticipated bottom of excavation is recommended, to permit
construction under relatively dry conditions, and for purposes of excavation side wall
stability, as well as to prevent instability in the bottom of the excavation (particularly for

foundation support).

Based on the predominately fine sand anticipated within the influenced depth of
construction, it is believed that dewatering through the use of well points or similar means
should be feasible. Reference is made to Figure 1, for the grain size distribution charts

for representative samples of the sand.

It should be pointed out that there is a particular concern regarding stability of deep
excavations in areas of underlying soft clay. In this regard, deep excavation requirements
should be reviewed by our office to identify any special consideration that may be

necessary.



57  Sulphate Attack on Buried Concrete

The results of analysis for pH value, sulphate and chloride content on four (4)
groundwater samples are enclosed on Table I.

In accordance with Canadian Standard Association, CSA-A23.1, the sulphate contents of
11 to 49 ppm measured in the groundwater samples, indicate a negligible potential degree
of sulphate attack on buried concrete. Accordingly, the use of normal portland cement

is indicated.
5.8  Detailed Investigation and Review

The preliminary investigation has revealed variable subsurface conditions. A detailed
investigation on a building by building basis is recommended for final design purposes:

1. to delineate the thickness and strength/consolidation characteristics of the
sand and underlying clay to confirm the available bearing capacity for
footing design and settlement analysis.

This will include detailed insitu and laboratory strength testing, and may
also involve sophisticated consolidation tests to evaluate potential long term
settlement.

2. to delineate bedrock profile which can be achieved through a series of
sample boreholes, auger probes and/or geophysical survey. This will assist
in finalizing building locations to optimize foundation design and rock
excavation quantities.
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It is recommended that details of the investigation be established after review and
discussion of building locations and final grading plans.

Sincerely

PETO MacCALLUM LTD.

z

Turney Lee-Bun, P.Eng
Manager, Geotechnical Engineering

K

Bran R. Gray, P.Eng.
Vice President
Geotechnical Engineering
Geo-Environmental Services

BRG\TLB:ga



TO ¢ PETO Mac.(Barrie PHOIE NO, ! 17857349311

. MOV, 25. 1STPM
FROM ! ENTECH R Divistion of Agri-Service Laberatory Inc. Sale. B it

PHOME ND. & { 905 B2 2035

ENTECH
A Divioion of Agri-8erviee Lad ine,
#1820 Kiomst Rd., Unift 54
Clent ° Pste MacCallum Ltd. Mras/asaugn, ONT LN BMI
. TEL: (908) 821-1112
Project Number: 94BFO083 FAX: (908) 821-2000
Dale Recetved: Novembar 18/04
P.0. Number: Dste Reportsd: November 28/94
Malrx Water %
" Attenllon: J.F. Wright %"
: Bom Beryel, M. 0o, C. Chem
MISC. SAMPLE TESTS
Method CONTROL SAMPLE SAMPLE DATA
PARAMETER |Units| Dotection | txpecisa | round | recevery | 8153 | 8184 | 8165 | 8158
LimIt (ppm)| Lavel ippen | Lovet (ppm) L) Y . s na
pH . . . 8.60 7.30 8.57 8.87
Sulphsle ppm 0.8 254 253.4 100 49.0 25.7 18.8 11.2
Chloride ppm 0.3 195 1044 100 12.0 0.8 12.6 28"
TABLEI

pH Value, Sulphate and Chioride Content of Groundwater Samples
Muskoka Medium Security Institution
Gravenhurst, Ontario

Peto MacCallum Ltd. Qur Ref: 94 BF 053 December, 1994
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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 631.5kg HAMMER FALLING FREELY A DISTANCE
QF 0.76m,

DYNAMIC PENETRATION RESISTANCE: - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A S1mm, 60 DEGREE CONE,
FITTED TO THE END OF DRILL RQDS. 0.3m INTO THE SUBSOIL. THE DRIVING ENERGY BEING 476J PER BLOW.

DESCRIPTION OF SOIL

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

CONSISTENCY ‘N’ BLOWS/0.3m ckPa DENSENESS 'N' BLOWS/0.3m
VERY SOFT 0-2 a-12 VERY LOOSE 0-4
SOFT 2-4 ) 12 .26 LOOSE 4 -10
FIRM 4 -8 25 - 80 COMPACT 10 - 30
STIFF 8-1% 50 - 100 DENSE 30 - 50
VERY STIFF 15 - 30 100 - 200 VERY DENSE > 50
HARD > 30 > 200
W.TP.L. WETTER THAN PLASTIC LIMIT D.T.P.L. DRIER THAN PLASTIC LIMIT

A.PL. ABOUT PLASTIC LIMIT

TYPE OF SAMPLE

S.8. SPLIT SPOON T.W. THINWALL OPEN

W.5. WASHED SAMPLE T.P. THINWALL PISTON
S.B. SCRAPER BUCKET SAMPLE 0.S. OESTERBERG SAMPLE
A.S. AUGER SAMPLE F.S. FOIL SAMPLE

C.S. CHUNK SAMPLE R.C. ROCK CORE

S.T. SLOTTED TUBE SAMPLE

P.H. SAMPLE ADVANCED HYDRAULICALLY
P.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL F.V. FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL

PMLIS0BA i
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PetoMacCallumLtd.

LOG OF BOREHOLE NO.

1l and 2

PROJECT Muskoka Medium Security Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Naov. 10/94 ENGINEER JIFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH ¢, LiQutD LisiT wy
= PLASTIC LIMIT Wp
al 8 |«x £Q WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2 | R | 8| w | 83 |ornvamicconereneTaaTiON 1| wp o e OBSEAVATIONS
n G| T | 8| £ | gF|SranoanoseneTAATION TESTS | o 4t AND REMARKS
METAES Sk 21213 = §>I
~ HS < BLOWSD.IM WATEA CONTENT ¥ Tl
GROUND ELEVATION 273.39 ; o L33 0 40 60 40 o 0 30 '|
TOPSOIL: dark brown sandy s 273
silt I e ﬁ entonite seal
SAND: compact brown fine sand,| /
H—].  some silt, with rust brown B 1 s=l 14
\\ layers, moist 272 r ? L/ 7-—-!2 mm PVC pipe
15 s e e e e e e
11,80 | saturated 21 ss]| 13 / /]
-\ / 271 ' 4unntive backfill
SILT: compact grey silt to ] 55 21 / L
20 sandy silt, saturated / i %
270 S8 18 /]
T GAND: compact grey silty fina| 1
to medium sand, trace gravel ?"Em |41
\ saturated /- sampler wet after
268 §s 2
45 BOREHOLE TERMINATED AT 3,65 m
on refusal to auger on Upon completion
assumed bedrock of augering
warer at 1,2 m
WATER LEVEL READINQE
DATE_ DEPTH_(m)
Nov. 15 1.07
Dec. 6 0.90
BOREHOLE 2
GROUND ELEVATION: 273.09
s TOPSOIL: black humus L=
SAND: compact brown fine
sand, molst 272 1 as 19
I N
5
2 SS 15
271 1\ \\
2.0 | r
dense, fine to coarse, 3 S8 31
,,C.Z..iq_....-.s.‘[““md — 270 sample wet after
. compact, [ine sand, 4 g5| 25 55 3
.50 stratified sy
silty fine sand ‘1269
L=
4 s| ss| 22 1
.00 266
BOREHOLE TERMINATED AT 5.00 m Upon comp?.let.\on
Borehole 2 adjacent to of augering
£ill pile water at Zildm
[ water sample
NOTES

N
CHECKED 8Y

PML /5044




PetoMacCallumLtd.

TURIOT T T AL THOCTNETR
LOG OF BOREHOLENO. >
PROJECT Muskoka tedium Security Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurat, Ontario BORING DaTE Nov. 10/94 ENGINEER iy
BORING METHOD Continuous Flight Hollow Stem Augars YECHNICIAN L
SOIL PROFILE SAMPLES ‘SHEAR STRENGTH C, LIQUID LIMIT wL
= ALASTIC LIMIT we
ol @|¢ 84 WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 2 S | 8| w | €3 | oynamic CONE PENETRATION x| wp w w. OBSEAVATIONS
" W = | s| I | STANODARD PENETRATION TESTS | o AND REMARKS
MeTRES 1213 ® K
- 2 4 SLOWSD.IM WATER CONTENT %
GROUND ELEVATION 270,32 o &z w0 ée & o 30 30 ‘|'|‘
p.20 TOPSOIL: _ black sandy &iit o270
-\ . H entonite seal
SAND: compact brown fine to g %
medium sand, saturated = 2es 1[ ss| 22 \ ‘ /| nacive backgill
L8 Fa ? //
T 2 85 27
W J 1l daz mn pye pipe
P — !
dense, stratified .| 268 //
| 3| ss| 32 % |
10| —t
1267 | 4| ss| @ ./ L 4%
V1
4%
266 /
Py - v
BOREHOLE TERMINATED AT 4.60 m \ gamplar wet after SS1
moved over and conducted 265 After drilling to
dynamic cone penetration test 4.6 m sand heaved to
1.5 m inside augers
5.0 water at 0.7 m
264
WATER LEVEL READINGS
263 r DATE DEPTH (m)
28 Hov. 15 0.53
Dec, & 0.5%0
i62
_q.n
161
260
108 .L_"""w--.1
259
12042t i | 100/{150 mm & SouNcing
bt , 258
Dynamic cone penetration test
tecminated at 12.10 m
on refusal on assumed
bedrock
125
50
165
NOTES. + Suspect low N value dum to hydrostatic pressure.
CHECKED BY ; i ';

PMLIS04A



PetoMacCallumLto.

S0 M r o i L
LOG OF BOREHOLENO. +
PROJECT Muskoka Medium Security Institution OUR PROJECT NO. 94 BF 057
LOCATION Gravenhurst, Ontario BORING DATE Nov, 15/94 ENGINEER JFW
BORING METHOD Continucus Flight Hollow Etem Augers TECHNICIAN JFW
SOit PROFILE SAMPLES SHEAR STRENGTH C,, kPa 4| LiauiD LMt w
z 25 50 + 75 100 PLASTIC LIMIT wp
ol 8§ |x £Q WATER CONTENT W GROUND WATER
0EPTH DESCRIPTION 2 ~ | % w | €3 | OYNAMIC CONE PENETRATION » | wp w W OBSERVATIONS
in w « | | £ 1 | STANDARD PENETRATION TEST® £ AND REMARKS
(METAES e >3~ g::
GROUND ELEVATION  267.74 Sl el dz I WATER, CONTENT X
FILL: loose brown sand and
gravel, random cabbles, antonite senl
pieces of asphaltic concrete, 267
concrete , hrick, timber : G A \ Q\ | native backfill
[X] L/
.10 266 55 17"
SAND: locse to very locse /
brown fine sand, some silt. /
2.1 _saturated — — Acave
3 (1] 7
. 263 A A
0
4| ss| o 4 1
264 1 <4—12 mm PVC pipe
1 \ )
LE brown '/ 4
263[ 5| ss| 5| X | A
/I
I A
5_».'.'1-....9_“7_,,..._.‘ 262 |
£0
6.30 5| ss 1 \/ V]
CLAY: very soft grey clay, 7 53‘-//
W.T.P.L. with thin layers/ 261
seams of fine sand, saturated / ,e" /
. - 4%
260) 3| ss 0 /‘_
/ 48y |
/ 254 /
# 0
/ 6] FV -
2N
? 2%8 /
ro.sllo.s0 %‘ /
BOREWOLE TERMINATED AT 10.50 of/EV| 257 N = W
on refusal to auger on SSZP
assumed bedrock
Upon completion of
" augering water at
z 1.5 m, cave at
1.8 m
| ———{ WATER LEVEL READINGS
DATE DEPTH (m)
1.5 Nov. 15 7.01
Dec. 6 0.80
150
16.5
NOTES"
& High N value due to piece of wood.
2 Undisturbed shear n:ren:r.h pased on insitu vane test W
Remoulded shear etrengt .
B _apasr srrengrh besed .on pocket penerrometer CHECKED BY

PML/SO4A




PetoMacCallumLtd,

TN VI T T e T A 1T AT &N 7
LOG OF BOREHOLENO. 5 ana 6
PROJECT Muskoka Madium Security Institution OUR PROJECT NO. %4 BF 053
LOCATION Gravenhurst, Ontario BORING DATE  Nov, 10/9%94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augera TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| LiQuioLmut WL
ALASTIC LIMIT wp 5
a gl F3 WATER CONTENT __ W GROUND WATER
DEPTH DESCRIPTION 2| B | 4] w | €3 | ovnamic cone PENETRATION a | wp w o DBSERVATIONS
" wl g | % & 3 | sranoano eenerRarionteste | WP O Tt AND REMARKS
WETAES BOREHOLE S o] 5‘ S = §>I
GROUND €LEVATION  212.60 SR sa o LowsniM WATER.COMTENT Y
P \ TOPSOIL: dark brown sandy / e
ailt R FY
SAND: compact brown fine sandj. . -
voap b MRS s i 1| ss| 24 '\
"8 dense, etratified with rust | - 1271 ?
brown layers, saturated " 2 85 33 \
2 10 o ¥t gampler wet after
BOREFOLE TERMINATED AT 2.10 m [IEAI| ES)2
on refusal to auger on 170 Upon completion
agsumed bedrock of augering
0 water at 1.2 m
BOREHOLE 6
GROUND ELEVATION: 269.42
s
s TOPSOIL: black peat iyt 269
— SAND: compact brown fine after augering to
] 1 31 8
" sand, saturated zen L ; ? 0.8 m water at
(B .
2| ss| 10 k P
N X
L1 : 3 ss| 3
dense, silty
4
after augering Lo
e 3.0 m sand heaved
to 1.2 m, water at
0.3 m
265
e fter augering to
H=—rris—| N
= 4,6 m sand heaved
BOREHOLE TERMINATED AT 4.60 m to 2.9 m,water at
264 0.1 m
6.0
NOTES
CHECKED BY

PML (5094
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LOG OF BOREHOLENO. 7 ene 8
PROJECT Muekoka Medium Security Imstitution OUR PROJECT NO 94 BF 051
LOCATION Gravenhurst, Ontario BORING DATE  Nov. 10794 ENGINEER JFH
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| tiguio Limit W
= PLASTIC LIMIT Wp
ol 8 |x £ WATER CONTENT —1¥ GROUND WATER
DEPTH DESCRIPTION S| S|yl w | g2 |orvamccone reneTRATION 2] wp w F OBSERVATIONS
n w S EIE R STANDARD PENETRATION TESTe .-——-o-—-—c" AND REMARKS
g TAES LE 7 LA (e 3| - 85
- d BLOWSN.IM WATER CONTENT &
GROUND ELEVATION  270.35 o L w w0 e fr
0.2 F1LLibrown sand ;éé 290
[0S0 /'~~
\TOPSOIL: black gandy silt / .
1| ss 18
15 SAND; compact stratified 289 1 q
brown and ru§t brown fine 5 &5 23 sampler wet after
sand, some silt, saturated 85 2
; 284
1.60 5§
SILT: compact/stiff brown L i f
10 to grey silt with seama and
layers of fine sandy &ilt afy 4t ss) 1) j \
and clayey s1lt
1A
& 5 bl
BOREHOLE TERMINATED AT 4.55 m , Upon completion
on refusal to suger on of augering
assumed bedrock 26% water at 1.2 m
cave at 1.5 m
BOREHOLE B8
GROUND ELEVATION: 265.70
_Q__RJL\TOPSNM black sandy silt T
F{]
SAND: compact brown fine
sand, some E11lt, saturated 11 gs | 12 ‘ <(
13
264 [ 2 88 14 \' ;;vrq;ler wet after
2.10 s e e i
very loose
2631 A 55 2/85%0 mm
3@ 4| S8 4 L
} after 55 4, water
262 at 0.9 m,sand
A heaved to 1.7 m
ALt 261
BOREHOLE TERMINATED AT 1,60 m Upon completaon
of augering
water at 0.9 m
(2%
S
NOTES
CHECKED BY W

PML/504A
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LOG OF BOREHOLE NO. 9 ena 10
PROJECT Muskok: Medium Becurity Institution OUR PACJECTNO , 94 BF 05]
LOCATION Gravenhurst, Ontario BORING DATE Nov. 11/94 ENGINEER JFW
BORING METHOD Continuous Flight Holaoow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy a| L1QUID LIMIT w
= PLASTIC LIMIT Wp
al 8|« 134 WATEA CONTENT W GROUND WATER
DEPTH OESCRIFTION E Sl I W sl g;:aglcgggﬁspsunurﬁg | we W Wy QBSERVATIONS
NDAR TRATION TEST
wgfnrs| BOREHOLE 9 & E 3| §§| 9| e———— AND REMARKS
- 2 o4 BLOWSAO.IM WATER CONTENT %
o g | GFOUND ELEVATION  270.49 @ SE 0 <0 60 & w20 a0
TOPSOIL: black sandy silt
210
SAND: dense brown fine to i~
= some Bilt, moist s 1 1 / Q\
15 BILT: campact brown silt te 269 \
Fine sandy silt, moast to 2.1 88 | 25
saturated,
with layers of silt to 168
clayey silt, W.T.P.L. 3 58 14
ET
.10 . s | ss |21 \
SAND; compact brown fine ~1 262 b
b o0 sand, saturated
BOREHOLE TERMINATED AT 3.90 m Upon completion
5 . on refusal to auger on 268 of augering,water
assumed bedrock at 3.0 m
BOREMOLE 10
GROUND ELEVATION: 265.88
0.2% TOPSOIL: bDlack ®xlt Par
\ 265
SAND: loose brown to grey S
fine sand to silty fipe sand, .55y 8 I ?
1= cataeaten sampler wet after
ves b2 |ss | 10 ss 1
]
182 after drilling to
30
I N . 3.0 m,sand heaved
inside augers
262 aft:r-dtillinq 1 4+
4.6 m,water at 1.8 m
4= ssnd heaved to 2.8 m
BOREHOLE TERMINATED AT 4.60 m 261
Upan completion of
augering water at
0.9 m
<0
NOTES:
CHECKEO&YW

PML/509A



PetoMacCallumLtd,

PROJECT
LOCATION
BORING METHOD Cont

LOG OF BOREHOLE NO.

Muskoka Medium Security Institution

Gravenhurst, Ontario

L 2

Tt

=t wr-r-r"n 7

inuous Flight Hollow Stem Augers

11 and 12

BORING DATE

OUR PROJECTNO 94 BF 051
ENGINEER
TECHNICIAN

Nov.11/94

JFW
JFW

SO/L PROFILE

SAMPLES

DEPTH
mn
IMETALS

BOREHOLE 11

DESCRIPTION

GROUND ELEVATION 263,086

ELEVATION

NUMBER

TYPE

BLOWS/D.Im
N - VALUES

SHEAR STRENGTH Cy .

LIQUID LIMIT. we
PLASTIC LIMIT Wp

DYNAMIC CONE PENETRATION »

STANDARD PENETRATION TEST®

BLOWSA.IM
40 &0

20 §0

WATER CONTENT 0
wp w w
————————t

WATER CONTENT %
19 H 0

GROUND WATER
OBSERVATIONS
AND REMARKS

TOPSOIL: black silt and

root mat
et

‘#t{! LEGEND

SAND:

=

saturated

34

Borehole 11 could not be
sccessed with tracked drallrig
due to excessively wet ground
conditions.

peecription baged on manual
probing

BOREHOLE 12
GROUND ELEVATION: 269.45

water at grade

TOPSOIL:
salt

dark brown sandy

415

SAND: very dense brown fine
sand, some silt, trace

grovel, moist

268

68

BOREHOLE TERMINATED AT 1.45 m
on refusal to auger on

assumed badrock

Bedrock outcrop visible

approximately 10 m west of
borehole 12

Upon completion
of augering
no free water

NOTES

CHECKED BY W

PML/EOIA
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LOG OF BOREHOLE NO. 13 and 34
PROJECT Muskoka Medium Security Institutiion QUR PROJECT NO. 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov.11 & 15794 ENGINEER JEW
BORING METHOD Continuous Flight tlollow Stem Augers TFECHNICIAN JFW
SO/L PROFILE SAMPLES SHEAR STRENGTH C,, «| LiQUID LIMIT wi
= PLASTIC LIMIT Wp
N E:RE: 8 WATER CONTENT oo W GROUND WATER
DEPTH DESCRIPTION = 8| W @3 | oYNaMIC CONE PENETRATION = | wp w - DBSERVATIONS
i K | §| % I | STANDARD PENETRATION TEST® L AND REMARKS
METRES|  paprunie 11 g1 213 §>I ==
GROUND ELEVATION  263.20 ol 1 82 T e e a0
Gl ' ack Bandy salt and ===d JbJ
roots / e
SAND: compact grey silty fine il
sand, some silt, saturated e 202 | 1| s8] 19
L8l PR, G{ nample wet after
very loose to loose 2| 8§ 1 85 1 .
. augera sinking
1261
3 11 8
3,00
.0 e e T —
? 260
afrer drilling to
) 3.0 m sand heaved
inseide augers
158
45
158
60 5ey
A5G
23
1255
4 254
Ll
-|283
J05}.10-50 i
i TiAY( soft grey clay, ®.7.P.L. |/
/ 252 Upen completion
of augering
water at grade
/ f AS . cave at 1.5 m
e = / 251
BOREHOLE TERMINATED AT 12.20 m
BOREHOLE 14
GROUND ELEVATION: 269.11
LT TOPSOIL: dark brown sandy B
\silt
i SAND: compact layered grey X 266
\nnd Tust brown fine sand, ,\‘ Ll_ssi 25
1.5 1.50 some sl mOlst
‘\ SILT: compact brown sandy 2| ss 19 J
\ult. with seams of silt or 247
<layeyarir= —
] aroy gilt  dilatens sarurared 1 12{150 #m/bopnci
BOREHOLE TERMINATED AT 2.45m Upon completion
on refusal to auger on 2 af augering
assumed bedrock wacer at 1.6 m
ey
NOTES
CHECKED BY 4/’!’)}

PML /5044
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LOG OF BOREHOLE NO. 15 ana 26

PROJECT Muskoks Med:um Security Institution OQUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario 8ORING DATE Nov. 11 & 15/94 ENGINEER JFH
BORING METHDD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
S0IL PROFILE SAMPLES SHEAR STRENGTH Cy kPa o L1auio LT L7
2 25 SO0 75 100 PLASTIC LimIT wp
al|l §|«x &2 WATER CONTENT W GROUND WATER
OEPTH DESCRIPTION S| B || w | 83|ornasmcconerenirrarion vi we w WL OBSERVATIONS
" w < [ 3] & 3 | STANDARD PENETRATION TEST® AND REMARKS
ermes]  BOREHOLE 15 g1 S13| ¢ §>I p SR,
- 2 2 BLOWS/D.IM WATER CONTENT %
GROUND ELEVATION 268,00 e 2 30 40 60 _EO w20 30
FILL: black cinders
h Borehols located
in laneway
SILT: compact hrown to rust 267
1.20 brown fine sandy silt with ss | 19
a geama and layers of silt or }r ?
L clayey silt, moist
i A= S e 2l ss| 8
5 in| loose. saturated Lt sampler wet after
\ / ss 2
3 88 2 ™
| 2.90 cLAY: soft grey clay. W.T.P.L. g
N 265
1300\ 4| ss| 11 \
\n [ ; L ]
0 264
SAND: compact grey fine sand e
satucated =Y Upon completion
a5 of augering
263 water at 1.2 m
BOREHOLE TERMINATED AT 4.10m
on refusal to auger on
assumed bedrock
BOREHOLE 16 &n
GROUND ELEVATION: 266.49 ll
Ot
et g
POPSOIL: dark brown sandy {‘ R (TN bentonita seal
gyt L
sAND: compact brown fine sand 3
Bome Eilt, with rust Drown . 1| s5| 26 T ﬁ: 12 mm PVC pipe
seams, MO1st LT l
P BT M Rt 265 NA
grey, saturated tes 2| ss| 24 ) |/ /_nauvu back£ill
F S e — A
loose, brown _ | 264 /
= 1] ge 8 1%
3.00 :
3¢ compact | "o, 4 §5 16 \ /1 4
. o263 / /
v | ezl slas |- 1
+5 3
BOREHOLE TERMINATED AT 4.60 m samplar wat after
88 2
after drilling to
— 4.6 m,sand heaved
ro 3.7 m inside
<! augers
water at 1.7 m
WATER LEVEL READINOS
|— DATE DEPTH imi
Nov. 15 1.30
Dec. 6 1.30
NOTES

n Undrained shear strength pased on pocket penetrometer test on recovered sample

a7

CHECRED BY

PML /5044
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LOG OF BOREHOLE NO. 17 ana 10
PROJECT Muskoka Medium Security Institution OUR PROJECT NO. 94 BF 05
LOCATION Gravenhurst, Ontario BORING DATE Nov. 14 & 15/94 ENGINEER JFW
80ORING METHOOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C, kKPa a| LIQUID LIMIT Wy
25 50 7% 100 PLASTIC LIMIT 7
a g |l EQ WATER CONTENT ___W GROUND WATER
DEPTH DESCRIPTION 2 RlEl w &3 | DYNAMIC CONE PENETRATION n | wp w W, O8SEAVATIONS
" w < | s 3 | STANOARD PENETRATION YESTS | o & — AND REMARKS
IMETHES BOREHOLE 17 E: 54 S ~ §>‘
~ 2 = BLOWS.IM WATER CONTENT %
GROUND ELEVATION 268,13 [ s W 40 g0 40 0 0 Tr
240 TOP! b k praray
0.2 SO1L: black sandy silt o ‘|‘_ o e Sioe
o6 |\ -] 268
SAND: reddiah brown sailty bantonite seal
fine sand 1 55 12 f
LsF‘—_m' SAND: compact reddish brown, [17 stive backfill
to grey mattled silty fine / 2 2| ss) 7
2,10 sond, with secams of &ilt
CLAY: firm grey clay. '! 3 s 18
\H.T.P.L‘ f 206 p
Jopt0s] SILT: compact grey silt. iy
dilatent, saturated sampler wet after
ss 1
©
BOREHOLE TERMINATED AT 3.05 m Upon completian
on refusal to auger on of augering
assumed bedrock water at 2.7 m
WATER LEVEL READINGS
DATE DEPTH {(m)
Nav. 15 0.53
Dec. 6 0.40
BOREMOLE 18
GROUND ELEVATION: 262.13
0.25 TOPSOIL1  black salt/muck kil
SAND: compact grey
Eine sand, some silt, Y a
saturated Ll f.ss | 12 I }) sampler wet after
5 B M P e e 85 1
loose to very loose 2 9
250
— 1) ss | 1apo mm \:\
2,90
3 CLAY soft grey clay L 258 I
W.T.P.L. B.HY aieh
/ 5 - /
DA
= 40 4 /
45 SAND: very lacse grey BEilty N e L ss | p.m /
fine sand, saturated . -
| 5.00 axih L d
BOREHOLE TERMINATED: AT 5.00 m Upon completion
of augering
Conducted dynamic cone woter at 0.6 m
o penetration test Erom bottom 256 i
of borehole
=
255 \\
e
150=
pPynamic cone penetration
test terminated at 1.65 m 254
on refusal on amsumed bedrock
NOTES Undrained shear strength
Undisturbed value based on inéitu field vane test
A Remould value based on insitu field vane stest
™ Based on pocket penetromater test on recovered sample craCREDAY %

PML /5034
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LOG OF BOREHOLE NO. 1
PROJECT Muskoka Medium Security Institution QUR PROJECTNO 94 BF 05
LOCATION Gravenhurst, Ontario BORING DATE Nov.l4/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SDIL PROFILE SAMPLES SHEAR STRENGTH C, o| tiouio LT Wy
PLASTIC LIMIT We
ol 8§ |x &4 WA TER CONTENT ___w GROUND WATER
0EPTH DESCRIPTION 2| B | Y| w | e3 | oywasuccone reneTration sl wp " W, OBSERVATIONS
n wl| q| 3| & S | STANDARD PENETRATION TEST® | (o AND REMARKS
ueTRES Sl a3~ ST A,
 [crounoeLevarion  268.30 || LI 22 o W WATER BONTENT Y
R
TOPSOIL: dark brown sand oS
Tore Y :' i 268 aftar augering
. onn to 0.8 m, water
SANDt compact brown fine ) at 0.6 m
sand, saturated 287 11 8] 12 \ o
psbdesol .
stratified g 2| s5| 18
2B e e : )
medium to coarse sand 268
) 55 14
after drilling to
10 3.0 m sand heaved
X 165 in augers
264
.“
4.50
CLAY: soft grey clay, W.T.P.L.}”
263
ol A AS -
‘ 262 o]

BOREHOLE TERMINATED AT 6.10 m

Upon completion
of augering
water at 0.6 m

NOTES

CHECKED 8Y w

PML /5044
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LOG OF BOREHOLENO.  **
PROJECT Muskoka Med)um Secvurity Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov. 14/94 ENGINEER JIFW
BORING METHOD  Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy o| tiQuio LT w
= PLASTIC LIMIT W
ol | = 134 WATEA CONTENT W GROUND WATER
DEPTH DESCAIPTION 2| B Y| w | 3| orvamcconereneTRATION x| wp W W, OBSERVATIONS
in w < 3 N g( STANDARD PENETRATION TEST ——p— AND REMARKS
[METAES 8 l: 3 = °>|
o 1q| GROUND ELEVATION 268.23 i 22 aLowen Iy WATEN CONTENTN
TOPSOIL: dark brown sandy
\ —_silt sfter augering to
. to 0.8 m;water
SAND: compact brown to at 0.6 m
grey fine sand, saturated 267| 4 85 13
s i
2| 88| 17
200 ———— 266
looee, stratified, 6ilty A—
- after drilling to
d
P - 3 22 L) ) %; 2.3 m,sand heaved
"8 265 & inside augers
] ss| of | L
- -
264
«sl4.40 4
3L;Y; ;th grey clay. / after drilling to
alalah * 263 4.6 m, sand heaved
to 2.7 m
/ s as | -
X — P
BORENOLE TERMINATED AT &,10 o 262 N Upon completion
moved over and conducted of augering
dynamic cone penetration 1 water at 0.4 m
test
261 \,\
15
20 259 L
T bourein
o.30. T 9
Dynamic cone penetration tesy
terminated at 9.70 m on 258
refusal on assumed bedrock
10.5
12.0
135
15.0
16.6
NOTES
CHECKED BY W

PML504A
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LOG OF BOREHOLE NO. %' #m %
PROJECT Muskoka Medium Security Institution OUR PROJECT NO94 BF 033
LOCATION Gravenhurst, Ontario BORING DATE Nov. Ll & 14/94 ENGINEER pla
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy kP8 | LioutoLimi? WL
= 25 50 5 100 PLASTIC LIMIT We
Q o l|lk &8 WATEAR CONTENT W GROUND WATER
DEPTH DESCRIPTION S| B |49l w | s3|oyvamccone reneTRATION o1 wp w e OBSERVATIONS
n W « | 2| %] ex STANDARD PENETRATION TEST® | ey AND REMARKS
bagTAEs|  BOREHOLE 21 82 3| = 83
~ 3 BLOWSA.IM WATER CONTENT X
. | GRouND ELEVATION 267.36 ] 2z 20 o 60 &0 o w10
—— TOPSOIL, dark brown sandy =
\—-"—'“n | 267
it SAND:1 very loose stratified ey
"\ brown and rust brown sand i T 1\ | &8 k] 9\
- \ and sandy silt 266 |
1.8¢ loose, grey / A 2| ss| s
// 265
CLAY: very soit grey clay, 1 58 1/ 600 mm
70 W.T.P.L. /
4 S5 o
/ 264 == 2
/ 26
a4 i
/ s | ss] 3 d
/ 262
PY:| ALY i
BOREHOLE TERMINATED ATE.05 m ! 261 Upon completion
on refusal to auger on of augering
assumed bedrock water at 0.8 m
BOREHOLE 22
GROUND ELEVATION: 268,21 1 |
Rk TOFSOIL: dark brown sandy
bil
SILT: dense brown and grey
mottled silt, with silty 267 1 ss 30 »
1. 40 fine sand layers, MOlB1 F
wEE—— 1 T olth clayey iEay
T with clayey si1lt layers | 3 28 "-”50 i bouncint
HTEN
SAND: dense stratafied silty
fine sand. saturated
3 265 )
BOREHOLE TERMINATED AT 1.85 m Upon completion
on refusal to auger on of augeraing
assumed bedrock no free water
264
rd 4 :.3
(=3
NQTES
B yndrained shear strength based on pocket penstrometer test onh recovered sample
CHECKED 8Y

AML S04A
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LOG OF BOREHOLE NO. 2 = *
PROJECT Muskoka Medium Securaty Institution OUR PROJECT NO 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE NOw. 14/94 ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SQiL PROFILE SAMPLES SHEAR STRENGTH C, kP2 & LiQUID LIMIT wL
25 50 75" 100 PLASTIC LIMIT Wwp
Q S « ,§|.."', WATER CONTENT w GROUND WATER
DEPTH DESCRIPTION S| S| %] w | 93| oraasiccone PENETRATION v | wp W Wi OBSERVATIONS
" w < | 5| £ I | STANDARD PENETRATION TESTe L AND REMARKS
weraes|  BOREHOLE 23 B > 3|~ §>I =
e - J aLOWSD.IM WATER CONTENT %
GROUND ELEVATION  266.58 P CE o %% w o o a0
0.20 TOPSOIL: dark brown clayey priniey
0.60 silt 266 bentonite seal
Y
SILT: brown silt to sandy 1 ! 2 mm PVC pipe
ST 1] ss | 1s /1
150 silt
16— L/ 265
1 A 51l 13 1 /] ative backfill
\ CLAYEY SILT: very stiff 1
\ brown mottled grey clayey /
3 40 \ji.l_t;\:iei:.T.P.L. 264 /‘ sample wet aftel
L2354 | stiff, grey, with rust 1 31 88 20 9// s5 1
30 mottling, with silt after SE 3 no free
anclusions water inside augers
SI1LT: compact sandy silt, 263
saturaced
Upon completion
BOREHOLE TERMINATED AT 2.75 m of augering
on refusal to auger on water &t 2.1 m
assumed bedrock
WATER LEVEL READINGS
DATE DEPTH im)
Nov, 15 0.51
pec. 6 0.50
BOREHOLE 24
GROUND ELEVATION: 265.64
Tis TOPSGIL,  dork Grown sandy ————
Eait
265
SILT: dense brown to grey
5 mottled reddish brown fine 1| 58| 34 / &
15 sandy silt, moist | 264
e 2| ss| 22 /
SAND: compact brown fine . sampler wet after
sand, stratified, with thin 5 55 2
layers of silt, sandy s1lt, 261] 3 55 16
saturated
20
L 4 S§ 10
S— 262
4.00 s
CLAY: very soft grey clay / \
“+5 W.T.P.L. with layers of salt / 26
E and fine sand, saturated 5 2050 eim \
? Lo
/ 26
o /
(L) /] o e (B L [ ] L:/ after S§ 6 no free
: 259 water inside augers
BOREHOLE TERMINATED AT 6.55 m
[ Upon complation
= of augering
= water at 1.8 m
seepage at 0.6 m
NOTES
@ Undrained shear strength based on pocket penetrometer test on recoverad sample.
CHECKED 8Y

PML/SO4A
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LOG OF BOREHOLENO. = *
PROJECT Muskoka Medium Security Institution OUR PROJECT NO. 94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE  Nov. 11 & 14/94 ENGINEER JEW
B0ORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SQiL PROFILE SAMPLES SHEAR STRENGTH C, kPa s LIQuUID LIMIT WL
= 25 50 75 100 PLASTIC LIMIT wp
ol 8| €% &9 WATER CONTENT ___W GROUND WATER
DEPTH DESCRIPTION E = - w 83 gwumcco:vspsfvsrmnow x| we w Wi OBSERVATIONSS
" < TANDARD PENETRATION TEST® ARK
e7REs|  BOREHOLE 25 ¢l 3|3 ¢% £ o ANDIAEM
- 2 3! BLOWS/0.IM WATER CONTENT %
GROUND ELEVATION 267.18 b az 0 40 80 o 20 30
TOPSOIL: dark brown sandy R
silt v 3
0.90 SAND: loose brown fine sand, 27, 4
\ some silt, moist 7 266] 1| ss| 13 »
1.5} 150 G\
\ CLAY: stiff greyish brown sampler wet after
\ Clay, with seams of fine sand  — 2 . S5 1
\ . / 265 =458
v;‘y_;f_t—.-_ggy. W.T.P.L.
3) S5 04 -
3.0
264
.20 4| ss| 7 L
SILT: loose grey silt,
dilatent, saturated
263
“sp—ro {
4 0/150 fw/bopncing )
BOEHOLE TERMINATED AT 4.70 m Upon completion
on refusal to auger on 262 of augering
assumed bedrock water at 0.4 m
60
2.5
BOREHOLE 26
GROUND ELEVATION: 268.51
Ao \ TOPSOIL: jﬁr 268 no free water
Auger refusal at 0.3 m
hand dug to expose bedrock
|=
30
45— .
=0
e
NOTES
| | Undrained shear strength based om pocket penetrometer test on recovered sample
CHECKED 8Y p—

PML 50"
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PROJECT Muskoka Medium

P VI T

PetoMacCallu

LOG OF BOREHOLE NO.

Security Institution

LOCATION Gravenhurst, Ontario

BORING METHOD Continuous Flight Hollow Stem Augers

OUR PROJECT N

BORING DATE  fov.l11 & 14/94 ENGINEER JIFW

034 BF 053

TECHNICIAN JFW

SOIL PROFILE

SAMPLES SHEAR STRENGTH C, kPa .

Ln

on refusal to auger
on assumed bedrock

25
o| 8¢ &8 WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION S| Byl wlel DYNAMIC CONE PENETRATION = OBSERVATIONS
m W < | 3] £1]¢sg STANDARD PENETRATION TEST® | e AND REMARKS
WETAES| BOREHOLE 27 ] 2130 = °>|
GROUND ELEVATION  266.63 41332 EES "
il TOPSO1L: dark brown sandy
\ silt
266
SILT: dense brown mottled *
1.25 grey silt, moist, to silt | 41
some clay 26 sampler wet after
§s 1
BOREHOLE TERMINATED AT 1.25 m
on refusal to auger on Upon completion
assumed bedrock of augering
no free water
A B
BOREHOLE 28
GROUND ELEVATION: 266,78
T TOPSOIL: dark brown sandy o=t
.60 \511‘ .
\ EAND: compact fust brown { 2] 266
i n e i d, Jeee =8
n ) \\ to brown fine san some silt, | x 1 es 18 ahtonite seal
\moist
T00 N oruchied ¥
= \ 7 126503 | ss 3 y 12 mm PVC pipe
stratified with clayey silt / A«native backfill
layers 1 /
__;_I.O___ TLAY: soft grey clay, W.T.P.L. 3 S 0 »
\ with layers of faine sand, / 264 d /
\ saturated v
_ver'_.r__snt-t_— clé_g W.T.P.L. i 0 4 0B /
2
/ 26 /
P ! A ///
SILT: very loose grey dilatent S P—
silt, saturated 1 /
2h2 2 L /
4
BOREHOLE TERMINATED AT 5.50 m L 261 sampler wet after

ss 1
Upon completion

of augering
water at 0.6 m

WATER LEVEL_ READINGS

DATE _ DEPTH_(m)

e

A B

Now. 15 ©0.00 0.1%
pec. 6 0.00 0.00

= Undrained shear stren

gth pbased on pocket penetromer test

CHECKED BY @’7

el

PML/504A
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LOG OF BOREHOLE NO.

P U T T R

P s o
T

29 and 30

PROJECT Muskoka Medium Securaity Institution OUR PROJECT NO94 BF 053
LOCATION Gravenhurst, Ontario BORING DATE Nov.ll & 14/94  ENGINEER JFW
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN JFW
SOIL PROFILE SAMPLES SHEAR STRENGTH C,, o| LiQuUiD LIMIT w
S PLASTIC LIMIT wp
al § 1= £Q WATER CONTENT W GROUND WATER
DEPTH DESCRIPTION 3 Y] w &3 | orwamic cons PENETRATION « | wp w WL OBSERVATIONS
in w | s| &g STANDARD PENETRATION TEST* | o AND REMARKS
lweTAEs| BOREHOLE 29 g1 213 ~ |38
~ 2 3 BLOWS/.IM WATER CONTENT %
GROUND ELEVATION 270,34 o @z 0 40 &0 80 o 20 30 "
015 TOPSOIL: dark brown sandy =
= B 270
silt
Bedrock exposed at 0.15 m
depth
L5
BOREHOLE 30 o
GROUND ELEVATION:; 265.25
4y i
TOPSOIL: dark brown sandy 265
silt pentonite seal
SAND: compact brown stratified ] /
fine sand, moist, with seams 264 |1 15 / 2 mm PVC pipe
= 1.40 of silt and clavey sailt {
I LAYERED SILT AND CLAY: very 2 | ss 16 /1 ative backfill
stiff brown mottled grey /
layered silt, clayey silt and fl 263
cla H
_z_;_l‘.ij__._._y_.._.-—»—— > SS 3/ uncing /
very loose dilatent silt,
i saturated f 152 sampler wet after
Ss 2
BOREHOLE TERMINATED AT 2.75 m Upan completion
on refusal to auger on of augering
assumed bedrock no free water
4 [
: WATER LEVEL READINGS
DATE DEPTH (m) |
Nov. 15 1,45
Dec. 6 1.20
.0
NOTES
CHECKED BY %

PML S04A




