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1. Introduction

This report presents the results of a geotechnical investigation carried out for a proposed residential
development an the southweast and southeast corners of McKay Road West and Veterans Drive in Barrie,
Ontario and on the northwest and nartheast cormer of 5% Sideroad and 9" Line in Innisfil, Ontario.
Concurrently with this wark, EXP has undertaken the Hydrogeological Investigation {reported under
separate cover) to provide details regarding the groundwater conditions at the site and its associated
impacts on the proposed development. The parcel of land ocoupying the property west of 5 Sideroad
bound to the north by MeKay Road West and to the south by 8t Line is approximately 239 hectares
{~590 acres) in size while the parcel of land occupying the property east of 5™ Sideroad bound to the
north by McKay Road West and to the south by 9" Line is approximately 73 hectares {~180 acres) in
gize. The land described form two (2) contiguous properties on the east and west sides of Velerans
Drive/5th Sideroad straddling the City of Barrie and Town of Innisfil border. The work was authorized by
Mr. Jordan Archer of Watersand Deavelopment.

The project involves the design and construction of residential dwellings together with the necessary
municipal infrastructure such as roads, sewers, water and other services including thrae {3) stormwater
management pond, amenity blacks {parks and school blocks) and employment lands.

The purpose of the geotechnical investigation was to determine the subsurface soil and groundwatsr
conditions at the site and, based on this information, to provide an engineering report with geotechnical
recommendations pertaining ta the desigh and construction of the proposed residential development.

The commenis and recommendations given in this report are based on the assumption that the above-
described designh concept will proceed into construction. If changes are made either in the design phase
or during construction, this office must be retained to review these modifications. The result of this
review may be a modificatian af our recommendations or it may require additional field or laboratary work
ta check whether the changes are acceptable from a geotechnical viewpaoint.
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2. Site Description

The Site occupies an area on the southwest and southeast corners of McKay Road West and Veterans
Drive in Bartie, Ontario and on the northwest and northeast comer of 5% Sideroad and 9 Ling in Innisfil,
Ontario, as shown on Figure 1. Thea Site is rectangular in shape and accupias an area of approximataly
312 heclares (~770 acres).

The majority of the Site consists of an open field, largely coverad in soya bean and corn plants with small
forested areas. The Site west of Veterans Drive 7 5 Sideroad generally slopes downward towards the
south with a lecalized depression in the gensral area of the cresk which flows from narth to south through
the site. The area east of Veterans Drives / 5" Sideroad generally slopes down towards the south and
east. The property comprises mainly farmland and is currently undeveloped with the exceptions of
remnants of the historic farmsteads.
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3. Fieldwork

The field work comprised drilling of two hundred and forty-four (244) sampled boreholes designated
Boreholes 1to 13, 1510 17, 19t 24, 26 to 41, 43 10 45, 48 to 51, 53, 54, 56 to 68, 70 to 82, 34 to 89, 91,
93 to 109, 111, 112, 114, 115, 117 to 159, 139A to 148A, 1398 to 1498, 1389C to 149C, 138D, A1l to A3,
B1, B2, C1 to C3 and E1 to E5S. 80 mm diameter monitoring wells were installed in Boreholes 17, &4,
62, 88, 82, 95, 101, 119, 122, 138, 137, 144C, 148A, 151, 157, E4, EB, E10, E33, E40 and E44. Nested
configurations comprising desp and shallow monitoring wells were installed at logations of Boreholes 64,
A2 A3 B1,B2 C2 and C3. The deep and shallow monitoring well logs were assigned the suffixes D and
5 respectively, following the borehole humbers. The fieldwork was carried out between May 29 to July
31, 2017, The two hundred and forty-four {244} sampled boreholes were drilled to depths of
approximately 6 to 25 m below existing grades at the approximate locations shown on the attached
Borehaole Location Plans (Drawing No. 1, 2, 81, 145, 183, 210, 223, 238 and 244).

The site was subdivided by municipal houndaries and topagraphic regions inta six {6) subsections and
two {2) sections of roads. The layout and numbering of the boreholes was provided by the client.
Locations, section numbers and borehole numbers are summarized in the following table:

Table 1: Site Section Summary

Section

Location Borehole No.
No.

South of McKay Road 1,2,3,4,5,6,7,8 9,10, 11,12, 13,15, 18, 17, 19, 20, 21,

West and West of site 2223, 24, 26, 27, 28, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39,

1 creek, Munisipality of 40, 41, 43, 44, 45, 45, 48, 49, 50, 51, 53, 54, 56, 57, 58, 59,

Barrié Ontaria, B0, 81, 82, 84-D, 64-8, 5, 65, 70, B1-D, B1-5, B2-D, B2-5,
! C1,C2-D, C2-5, C3-D and C3-8

South of McKay Road a7, 68,71, 72,73,74,75, 77,79, 80, 81, 82, 84, 85, 88, 87,
West, East of site creek, | B8, 89, 91, 83, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104,

> VWest of 5 Sideroad, 105, 106, 107, 108, 109, 111, 112, 114, 115, 118, 119, 120,
Municipality of Barrie, 121,122, 123, 124, 125. 126, 127, 128, 129, 130, 131, 132,
Ontario. 133, 134, 135, A1, A2-D, A2-5. A3-D and A3-S
South of McKay Road | 138B, 138C, 138D, 139A, 139B, 139C, 140A, 1408, 140C,

5 West, East of 5 141A. 1418, 1410, 142A, 1428, 142C, 143A, 143B, 1430,
Sideroad, Municipality of | 144A, 1448, 144G, 145, 145A, 145B, 145C, 146, 146A, 1468,
Barrie, Ontario. 147, 147A, 1478, 147C. 148A. 148B. 148C. 1498 and 149C

lhi
\Tfégt‘ :jffsgne"{':’r‘:ei”d E1, E2, E3, E9, E10, E11, E12, E19, E20, E21, E22, E27, E28,

4 tof E29, E30, E31, E37, E38, E39, E40, E41, E48, EA7, E48, EAQ
Municipality of Innifil,

Ontario. and E50
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Seﬁgon Location Borehole No.

North of 9 Line and
East of site creek,

5 o e E4, E5, E5, E13, E14, E15, E23, E32, E33, E42, E51 and ES2
Municipality of Innifil,
Ontario.
lh|j
North of 9% Line, Bast of | pg pq5 Eq7 E13, E25, E26, E34, E35, E36, E44, E45, E53,
B b Sideroad, Municipality
o . E54 and ESS
af Innifil, Ontario.
McKay
Road g"c@y g"ad.wes" 32, 63, 76, 117 and 137
Waeat arrie, Ontaria

5t Sideraad North of gt
5t Line, Municipality of
Sideroad / | Innisfil to Veterans Drive | E7, E24, E43, 136, 146C, 149A, 150, 151, 152, 153, 154, 155,
Veterans | South of Salem Road 156, 157, 158 and 159
Driva intersection, Municipality
of Barrie, Ontario

The boraholes were advanced using continuous flight solid and hallow stem auger equipment owned and
operated by a specialist drilling contractor.  In each borehole, samples were recovered using
conventional split spoon equipment in conjunction with the standard penetration test method.

Water levels were observed in the apen borehales during the course of the fieldwork and in monitoring
wells as described earlier for subsegquent groundwater level measurement, testing and sampling for
hydrogeological purposas.

The fieldwork was supervised throughout by an EXP Services Inc. (EXP) geotechnical technologists who
directed the drilling and sampling operations, prepared borehole logs, made groundwater abservations
during and upon campletion of drilling, and processed the recovered samples. In the labaratory, the
samples were classified as ta their olfactary, visual and textural characteristics. Natural moisture content
and density tests were carried out for selected recovered samples, with results presented on the Log of
Borshole sheets.

The locations of the boreholes were established in the fisld by J.D. Barnes Limited, Ontario Land
Surveyors, who were retained by the Client. The top of borehale elevations (Geodetic) were provided to
EXP by J.D. Barnes Limited through the Client.
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4. Laboratory Testing

The laboratory testing program comprised the following:

« Moisture content and unit weight determination on selected recovered sail samples, with results
presented on the Log of Borehaole sheets.

s+ {Srain Size Analysis on the following twenty-threa (23) selected sail samples:

Section 1:

$+ 3887 Borshole 3 — 3.8 to 4.4 m depth

+ 7 881 Borehole 7 — 0.2 to 0.4 m depth

o 20832 Borehole 20— 0.8 to 1.1 m depth
< 30 53%7 Borehole 30 — 3.8 to 4.1 m depth
% 53852 Borehole 53 — 0.8 to 1.4 m depth
+ 54 8338 Borehole 54 — 6.1 to 6.2 m depth
Section 2:

< 79336 Borehgle 79 — 3.8 to 4.4 m dapth
<+ 86 339 Borehole 88 — 7.6 to 7.8 m depth
< 99552 Borehole 99 — 0.8 t0 1.4 m depth
< 109 558 Borehole 109 — 8.1 to .5 m depth
< 118 8812 Borehole 118 —12.2 to 12.5 m depth
< 125552 Borehale 125 - 0.8 to 1.2 m depth
Section 3:

< 140B 552 Borehole 140B — (.8 to 1.4 m depth

Section 4:

< E12 552 Borehole E12 - 0.8 to 1.4 m depth
< E20582 Borehole E20 — 0.8 to 1.2 m depth
<+ E31 588 Borehole E31 - 6.1 to 8.7 m depth
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< E37 558 Borehole E37 — 3.8 to 4.4 m depth
< E41 558 Borehole E41 — 6.1 to 8.5 m depth
Section &

< E15 582 Borehole E15 - 0.8 to 1.4 m depth
<+ E42 582 Borehole E42 — 0.8 to 1.2 m depth
< EH2 585 Borehaole E52 — 3.2 to 3.6 m depth
Section &:

< E35 582 Borehole E35 — 0.8 1o 1.2 m depth

McKay Road West:

% TEGSD Borehole 76 — 3.5 to 4.1 m depth

+ Forty-five (45) soil samples analyzed for selected general and ingrganic parameaters in accordance
with land use critaria listed in Table 2 and 3 of the Ministry of the Environment standards (Ontario
Regulation 153), dated July 1, 2011, with results presented in Appendix B. The following samples
were submitted:

Section 1:

< 1551 Borehole 1 — 0.0 to 0.6 m depth
< 15855 Borehaole 1 — 3.1 to 3.7 m depth
< 8551 Borehole 8 — 0.0 to 0.6 m depth
< 8558 Borehole 8 — 4.3 to 5.5 m depih
<+ 33 851 Borehole 33 — 0.0 to 0.6 m depth
< 33558 Borehole 33 — 6.1 10 6.4 m depth
<+ 40 552 Borehole 40 — 0.8 to 1.4 m depth
< 40 558 Borehole 40 — 6.1 to 6.3 m depth
< 48 551 Borehole 48 — 0.0 to 0.6 m depth
<+ 48 558 Borehole 48 — 6.1 to 6.4 m depth
< 61552 Borehole 53 — 0.8 to 1.4 m depth
<+ 61588 Borehole £4 — 6.1 to 6.4 m depth
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< B2 551

*

<+ B2 8s10
<+ (28851
<+ (28558
Section 2:

81 S&1

L7
>

<+ 818588
% 108 881
%+ 108888
% 112882
<+ 112388
<+ 1353831
<+ 135338
<+ A3 831

¢+ A3 333
Section 3

¢ 147 382
<+ 1440 351
< 1458 531
Section 4:

< E48 3351
Section 3

<+ E23 831
< E52 831
Section 6:

< E54 551

Borehole B2 — 0.0 to 0.6 m depth
Borehole B2 — 9.1 to 9.3 m depth
Borehole £4 — 0.0 to 0.6 m depth
Borehole 54 — 6.1 to 6.4 m depth

Borehale 81 — 0.0 to 0.6 m depth
Borehaole 81 — 6.1 to 6.8 m depth
Borehole 108 — 0.0 to 0.6 m depth
Borehale 108 — 6.1 to 6.6 m depth
Borehaole 112 — 0.8 to 1.4 m depth
Borehaole 112 — 6.1 to 6.6 m depth
Borshale 135 — 0.0 10 0.6 m depth
Borehaole 135 — 5.1 to 6.5 m depth
Borshole A3 — 0.0 to 0.6 m dapth
Borehale A3 — 6.110 6.7 m depih

Borshola 147 — 0.8 to 1.4 m depth

Borshole 144C — 0.0 t0 0.6 m depth

Borshols 1488 — 0.0 10 0.6 m depth

Borehols E48 — 0.0 to 0.6 m depth

Borehole E23 — 0.0 to 0.8 m depth
Borehgle ES2 — 0.0 to 0.8 m depth

Borehole E54 — 0.0 to 0.6 m depth
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McKay Road VWest:

% 786852

L7
Lol

76 558
117 582

L7
"

L
Lol

117 586

Veterans Drive:

L)
Lol

150 582
% 150 886
% 154 882
% 154 388
St Sideroad:

.
.

» 136 352

*,
o

136 387

*,
-

E43 332

>,
.

E43 338

*

Borehole 76 — 0.8 to 1.4 m depth
Borehole 76 — 6.1 to 6.7 m depth
Borehole 76 — 0.8 to 1.4 m depth
Borehale 76 — 3.1 to 3.7 m depth

Borehale 150 — 0.8 to 1.4 m depth
Borehole 150 — 3.8 to 4.4 m depth
Borehale 154 — 0.8 to 1.4 m depth
Borehale 154 — 6.1 to 6.6 m depth

Borshole 136 — 0.8 to 1.4 m depth
Borehaole 136 — 4.6 to 4.9 m depth
Borehole 43 — 0.8 to 1.4 m depth
Borehole 43 — 6.1 to 6.4 m depth

+« Four {4) scil samples analyzed for OC pesticides paramesters in accordance with land use criteria
listed in Table 2 and 3 of the Ministry of the Environment standards {Ontaric Regulation 153), datad
July 1, 2011, with results presented in Appendix B. The following samples were submitted;

Section 2:

< 99 851
Section 3:

< 146B 551
Section 4:

< E11 551
Section &:

< E44 531

Borehole 99 — 0.0 to 0.5 m depth

Borshaols 1468 — 0.0 to 0.6 m depth

Borshole E11 — 0.0 16 0.6 m depth

Borehole E44 — 0.9 to 0.6 m depth

10
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Ontario Regulation 558 l|eachate analysis of TCLP VOCs, TCLP metals, TCLP PCBs, TCLP

benzo{a)pyrene, TCLP extractables and ignitability on one {1) soil sample {99 $51). The laboratory
Certificates of Analysis is included in Appendix B.

11
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5. Subsurface Conditions

51 Soil

The detailed profiles encountered in each borehole and the results of laboratory moisture content and
unit waight are indicated on the attached borehole logs. It should be noted that the sail boundaries
indicated on tha borehole logs are inferred from non-continuous sampling and observations during
drilling. These boundaries are intended to reflect transition zanes, for the purpose of geotechnical design
and should not be interpreted as exact planes of gzological change., The "Notes on Sample Description®
praceding the borehols logs are an intagral part of and should be read in conjunction with this report.

The stratigraphy encountered at the site, as revealed in the boreholes, generally comprised surficial
topsoil and ploughed soil, hative deposits of sand, silty sand, silty ¢lay, clayey silt, silt and silty sand till.
The stratigraphy encountered along the roadways, as revealed in the boreholes, generally comprisad
surficial asphalt and granular fill, sand fill, native deposits of sand, peat, silty sand, silty clay, silt and silty
sand till.

A brief desecription of the soil profiles follows.

Topsoil / Ploughed Soil

A surficial layer of topsoil 50 to 380 mm thick was encountered in all Boreholes. However, given use of
the propetty for agricultural purposes disturbed {ploughed) soil should be expected to typical ploughing
depths of up to 600 ta 800 mm.

Grain size analysis on cne (1) topsoil sample from Borehole 7 indicated 91% sand, 8% silt and clay.

It should be noled that fopsoil and disturbed {ploughed) soil measurements were carried ol al the
bhorehole locations only and could differ at other locafions on the sife.  Consequently, fopsoil and
disturbad (ploughed) soil quantiies should no! be established from the informalion provided at the
horehole localions. If required, a more detailed 1ast pit program showld be camried out to more accurately
quantify the amount of topsoil ana disturbed (ploughed) solf to be removed for construcion purposes.

12
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Pavement Structure

All bareholes advanced within the traveled roadway of Veterans Drive and 5% Sideroad encountered a
pavement structure comprised of an asphaltic layer with a thickness ranging from 75 to 200 mm averlying
a 200 to 330 mm thick granular layer and within the road shoulder of Veterans Drive and 5™ Sideroad
sncountered a pavement structure comprised of a surficial granular layer approximately 50 1o 600 mm
with the axception of Boraholes 152 and 157. The borshole advanced within the shoulder of MeKay
Road West encountered a pavement structure comprised of a surficial granular layer approximately 180
to 870 mm. The granular layer typically consisted of a sand and grave with trace to some silt. The
granular fill is in a generally moist condition. A detailed summary of the pavement structure and subgrade
are provided below:

Table 2: Pavement Structure Summary McKay Road West

Borehole Pavement Structure
Location | Askhalt Base / Subbase Granular
Thickness Material Thickness*

32 - Granular 700 mm
B3 - Granular £00 mm
76 - Granular 260 mm
117 - Granular 870 mm
137 - Granular 180 mm

* May include granular fills below the pavement structure.

13
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Table 3; Pavement Structure Summary Veterans Drive

Pavement Structure
Borehole
Location A.sphalt Base / Sulbbase G.ranular
Thickness Material Thickness*

150 75 mm Granular 200 mm
151 - Granular 75 mm
153 - Granular 50 mm
154 200 mm Granular 3040 mm
155 - Granular 200 mm
156 200 mm Granular 300 mm
158 180 mm Granular 250 mm
159 130 mm Granular 250 mm

* May include granular fille below the paverent structure.

Table 4: Pavement Strusture Summary 5™ Sideroad

Pavement Structure
Borehole
Location A_sphalt Base / Su!abase G_ranular
Thickness Material Thickness”®
1356 - Granular 8O0 mm
1460 180 mm Granular 250 mm
1404 130 mm Granular 330 mm
E7 - Granular 180 mm
E24 - Granular 299 mimn
E43 - Granular 1099 mm

* May include granwar fills Delow the paverment structure,

Sand Fill

Sand fill underlies the pavement structures in Bareholes 63, 117, 137, 146C, 1494, 150, 151, 152, 153,
154, 155, 157, 158 and 159. The fill extends to depths of approximately 0.7 to 3.2 m {~Elevation 3086.2 to
311.3 m). Typically, the thickness of fill ranged from approximately 0.5 ta 2.8 m depth. The fill typically
comprises of brown to reddish brown sand, trace to some silt, trace to some gravel and occasional
organics were ghserved. Moisture contents in the fill ranged from approximatsly 8 to 28 %.

14
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(Grain size analysis on one {1) sand fill sample from Borehole 63 indicated 3% gravel, 84% sand, 13% silt
and clay.

Native Soils

The native secils were intersacted below the topsoil or fill at all borshole locations. The native soils
comprise sand, silty sand, silty clay, clayey silt, silt, silty sand till, and peat and exist in various
thicknesses, sequences, degrees of compactnass and consistencies depending on location.

Silty Sand Till

The predominant seil depasit at this site is glacial silty sand till. A silty sand till deposit was encounterad
in all of the boreholes with the exception of Bareholes 58, 106, 124, 142A, E27, E28, 150, 152 and 154.
The till contained trace gravel and was embedded with oscasional cobbles and boulders. These deposits
existed in a compact to very dense state of compactness. Moisture contents of the silty sand till deposit
ranged from 4 1o 32 %, but were typically abaut 9 to 11%.

Grain size analysis on ten {10) silty sand till samples was completed, the grain size distribution is
summarized in the following table:

Table 5: Particle Size Distribution Summary

Borehole No. | Depth Interval below | Elevation Interval Percentage
/ Sample No. Grade {m) {m) Graval | Sand | Silt & Clay
3 857 38-44 305.8 — 306.4 1 34 15
20 832 0.8-1.1 309.7 — 3094 2 64 34
30 857 38-4.1 306.0 — 305.7 5 30 15
53 832 08-14 308.8 - 3082 g 76 15
E12 852 08-14 307.1-307.7 11 52 37
E15 882 08-14 307.6—308.2 10 51 39
E31 888 61-67 300.8-2301.4 6 58 36
E41 838 5.1-6.25 300.2-30058 2 85 33
Ed2 852 0.8-1.2 307.1-307.5 11 55 34
E52 885 32-36 304.3-304.7 11 54 35

15
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Silty Sand

In Boreholes 99, 104, 118, 133 and E44, discontinuous deposits of silty sand were encountered.
Borehole 133 was terminated within this deposit at a depth of 8.5 m below existing grade. It typically
containad trace gravel, trace clay with oceasional silt inclusions and interbedded silt seams. These
deposits existed in a very loose to very dense state of compactness. Moisture contents of these moist to
wet deposits varied from 7 to 19%.

Grain size analysis on one {1) silty sand sample from Borehole 76 indicated 5% gravel, 60% sand, 26%
silt and 9% clay.

Sift

Discontinuous deposits of silt were encountared in all sections with the exception of Section 5. It typically
contained some to with clay, some sand, trace gravel with occasional clayey silt / silty clay inclusions and
interbedded sand layers. The silt typically had a hard consistency. Locally in Boreholes E43 and E24, a
silt contained with organics and was found to be in a soft consistency. Borehole 77 wet silt deposit was
also found to be in & very soft 1o soft consistency. Moisturg contents of the moist to wel silt rangead from 7
to 24%.

Grain size analysis on one {1) silt sample from Borehole 109 indicated 22% sand, 52% silt and 26% clay.

Locations, depths below grade and elevations where silt was noted are summarized in the following
tables.

Table &: Silt Summary — Section 1

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
4 B.3-7.2 303.0 - 303.9
12 13.0-14.2 28958 —297.0
21 97-133 2977 -3003
35 57 -6.6 302.7 - 303.8
43 43-55 304.8 — 306.0
44 48-6.4 303.3 —304.9
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Table 7: Silt Summary — Section 2

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
73 47-56 303.8 — 304.7
77 41-538 304.9 — 306.6
88 57-71 303.8 - 306.2
89 56-7.0 303.8 - 305.2
94 11.7-14.0 298.0 - 300.3
106 26-3.0 307.1 - 307.5
109 56-6.5 305.4 - 306.3
115 22-56 305.8 - 309.2
121 56-7.5 304.0 - 306.9
127 55-10.2 301.0 -305.7
129 70-7.9 302.3 -303.2
132 1.1-14 300.7 - 310.0
134 30-45 306.3 -307.8

A2-D 11.7-13.1 294.2 — 2956
A3-D 148 —-18.2 291.8-2932
Table 8: Silt Summary — Section 3
Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
142A 46-86.7 289.0 - 3011
144A 45-6.3 298.5 — 300.3
1458 29-37 301.0 - 301.8
145C 3.0-45 303.9 - 3054

Table 9: Silt Summary — Section 4

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
E1 11-22 308.1 - 309.2
E28 55-656 303.1 3042
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Table 10: Silt Summary — Section §

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
E45 09-14 305.3 — 305.8

Table 11: Silt Summary — McKay Road West

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
117 115-13.8 298.7 — 298.0
137 11.5-1486 2954 — 2985

Table 12: Silt Summary — Veterans Drive

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
159 22-31 307.4 — 3083

Table 13: Silt Summary — 8™ Sideroad

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
136 06-1.7 308.2 — 309.2
13-15 302.3-302.8
E24 22-29 304.9 - 305.6
50-5.5 308.3 —308.5
E43 01-1.5 305.1 — 306.4
Sifty Clay

Discontinuous deposits of silty clay were encountered in Sections 1, 2, 3 and within McKay Road West
and Veterans Drive roadways. It typically contained trace sand and trace gravel. The silty clay typically
had a hard consistency. Locally in Borsholas 150 and 137, a silty clay was found to be in a very soft and
soft condition. Moisture contents of the moist to wet silt ranged fram 8 to 26%.

Grain size analysis on one {1) silty clay sample from Borehole 118 indicated 1% gravel, 14% sand, 42%
silt and 43% clay.

Locations, depths helow grade and elevations where silt was noted are summarized in the following
tables.
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Table 14: Silty Clay Summary- Section 1

Borehole No. Depth Interval below Grade {m) Elevatien Interval {m)
1 13.9-24.5 283.4 — 2941
13 h6-7.9 303.1 - 304.4
16 1.8-29 302.5 -303.0
56—7.1 306.6 — 307.7
C3-D 11.6-18.5 286.Q — 293.2
Table 15: Silty Clay Summary — Section 2
Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
91 7.7 -8.7 302.0-303.0
96 3.7-4.5 306.6 — 307.5
118 81-94 209.0-301.3
10.8—13.8 302.7 — 304.0
Table 16. Silty Clay Summary — Section 3

Borehole No.,

Depth Interval below Grade {m)

Elevation Interval {m)

141C

03-07
21-2.2

300.8 - 301.0
302.3 — 302.7

Table 17: Silt Summary — McKay Road West

Borehole No.

Depth Interval below Grade {m)

Elsvation Interval {m)

137

14-22

307.8 - 308.8

Table 18: Silt Summary — Veterans Drive

Borehole No.

Depth Interval below Grade {m)

Elevation Interval {m)

150

1.5—-2.2

310.4 — 311.1

Clayey Silt

Lacally in Borehole 103, a discontinuous clayey silt deposit was encaunterad below the sand deposit at a
depth of about 4.5 m below existing grade, and extended to a depth of 4.9 m below existing grade. The
consistency of this deposit was hard and its moisture content was about 14%,.
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Peat

Peat was encountered locally in Boreholes 31 and 76 in the southeastern portion of the site. Loegations,
depths below grade and elevations where peat was noted are summarized in the following table.

Table 19: Peat Summary

Borehole No. Depth Interval below Grade {m) Elevation Interval {m)
31 0.7-09 307.4 - 307.8
78 0.8-22 306.0 - 307.4

Fine to Medium Sand

Deposits of fine to medium grained sand were encountered overlaying, intersecting and beneath the
predominate silty sand till deposit. The sahd contained trace to some gravel and trace to with silt. The
compactness condition of the sand was generally found o he very loose to loose near surface and
increasing to dense to very dense with depth. Moisture contents of these dry to moist deposits varied
from approximately 1 to 119%.

{Grain size analysis on six (6) dry sand samples was completed, the grain size distribution is summarized
in the following table:

Table 20: Particle Size Distribution Summary

Borehole No. | Depth Interval below | Elevation Interval Percentage
/ Sample No. Grade {m) {m}) Gravel | Sand | Silt & Clay
99 852 08-1.4 308.8 — 309.4 5 65 29
125 852 08-1.2 310.8 - 311.2 4 78 20
140B 8§52 08-1.4 301.8-302.4 ] 81 13
E20 8582 08-1.2 308.7 — 304.1 29 83 8
E35 882 08-1.2 306.4 - 306.8 0 85 15
E37 856 38-44 304.0 — 304.6 4 91 5
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Water Bearing Sand

Water bearing sand was interpreted to be typically present in boreholes in Section 1 and 2 of the site. No
significant wet sand layers were encountered in Section 4 While Section 3 5 and 6 had a single lacation.
Locations, depths below grads and elevations where wet sand was noted are summarized in the
following tables.

Table 21: Wet Sand Summary — Section 1

Borehole Depth Interval Elevation Borehole Depth Interval Elevation Interval
below Grade

No. below Grade (m) Interval (m) No. (m) {m)

1 55-11.5 295.5 - 302.5 38 0.h-22 307.6-309.2
15-35 304.6 - 3058 -
3 44_58 3067 — 308 & 41 05-29 306.5-308.9
4 24-63 3014 -303.0 44 05-28 3047 -3055
72-838 303.9-3078 37—-45 3064 -308.7
8 39-57 302.6-304.4 45 0.5-3.3 306.1 - 308.9
12 15-34 306.6 — 308.5 46 1.2-27 307.0 - 308.5
13 15-58 3044 - 3085 43 1.5-30 306.6 — 308.1
41-43 303.7-304.2
15 05-35 3054 - 308.4 54 57_5D 305 6 — 305 8
16 03-1.8 307.7 - 309.2 56 2.2-38 306.0 - 307.6
21 15-30 307.0-308.5 50 15-22 307.2-3079
24 05-1.0 307.7 - 308.2 52 10.0-10.9 2984 - 2993
64-D 29-34 289.7 - 291.2
30 43-53 304.3-305.5 64-S 17.4-18.9 305.2 - 305.7
7.0-9.2 {end of c2-D
31 borshole) 301.5-303.7 P 22-72 299.5-304.5
10.0-11.8 2035-205.0
37 05-15 303.0 - 309.0 C3-D 138153 298 2 _ 299.8
38 05-15 307.8 - 308.8
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Table 22: Wet Sand Summary — Section 2

Borehole Depth Interval Elevation Borehol Depth Interval Elevation
No. below Grade fm) Interval {m) e No. below Grade {m) Interval {m)
77 he-64 304.3-304.9 89 38-506 305.2-307.0
79 31-43 308.5-307.7 94 853-71 30493057
f0 3.8-44 306.3 - 306.9 95 11.4-124 2897 - 300.7
81 3.1-48 305.2 - 306.9 106 38-567 3034 —-306.3
85 71-93 2995-3018 A2-D 13.1 - 1845 23882042
a8 3.8-57 305.2 - 307.0 A3-D 16.2-18.9 2891 -2918

Table 23: Wet Sand Summary — Section 3
Borehole Depth Interval Elevation Interval
No. below Grade (m) {m)
142A 22-48 3011 -303.5
Table 24: Wet Sand Summatry — Sectioh §
Borehole Depth Interval Elevation Interval
No. below Grade (m) {m}

E52 27-33 3046 - 305.2
Table 25: Wet Sand Summary — Section 6
Borehole Depth Interval Elevation Interval

No. below Grade (m) {m}
E44 hs-57 3014 -301.6

Table 26: Wet Sand Summary — McKay Road

Borehole Depth Interval Elevation Interval
No. below Grade (m) {m)
32 08-2.7 3056 - 307.4
B3 105-11.3 2974 —298.2
78 4.5-5.5 28822097
85-20.0 3026 —303.7

Table 27;: Wet Sand Summary

— Veterans Drive

Borehole
No.

Depth Interval
below Grade (m)

Elevation Interval

{m)

161

7.2-84

304 .6 - 305.8
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Note: Seasonal variations in the interpreted wet sand intervals should be anticipated.

Grain size analysis on three (3) wet sand samples was complated, the grain size distribution is
summarized in the following table:

Table 28: Particle Size Distribution Summary

Borehole No. | Depth Interval below | Elevation Interval Percentage

/ Sample No. Grade {m) {m} Gravel | 8and | Silt & Clay
54 558 8.1-6.2 303.7 - 3038 25 68 7
79 356 38-44 3064 — 307.0 3 az 5
86 559 76-7.8 301.1 - 2301.3 5 62 33

5.2 Groundwater

Groundwater conditions were observed in the open bareholes during the course of the fieldwark and in
the monitoring wells installed at twenty-eight (23} selected borehole locations for subseguent
groundwater measurements. Detailed groundwater conditions are presented in the hydrogeological
study which will be submitted under separate cover. The information are summarized below.

Upon complation of drilling, free water was destected at depths of approximately 0.3 to 13.1 m in
Boreholes 1, 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, 156, 16, 17, 19, 20, 21, 22, 23, 24, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 41, 44, 45, 45, 48, 49, 51, 53, b4, bB, 59, 80, 61, 62, 63, 64-D, 64-5, 65,
88,88, 73, 74, 75, 76, 77,79, 8O, 81, 82, 85, 86, 88, 89, 91, 93, 94, 95 100, 106, 108, 199, 127, 135,
142A, 144C, 151, E4, E14, E44, E52, A1, A2-D, A2-5, A3-D, A3-S, C1, C2-D, C2-58, C3-D and C3-8. All
other boreholes were dry upon completion of drilling. A summary of groundwater observations in the
monitoring wells is presented in the following tablas.

Detailed groundwater information are presented in the Hydrogeological study which will be submitted
under separate cover.
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Table 29: Section 1 Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
17 After 48 days 1.88 308.88
54 After 1 days .67 309.25

After 49 days 1.88 308.03
After 20 Days .59 302.68
62 After 36 days 7.50 301.77
After 44 days /.82 301.45
After 3 Days 3.86 304.70
&4-D After 51 days 4.95 303.61
After 80 days 4,98 303,58
54-S After 3 days 1.37 307.18
After 51 days 2.42 306.15
B1-D After 20 days Dry --
After 44 Days Dry -
B1-5 After 19 days Dry --
After 43 Days Dry -
After 19 days Dry --
B2-D After 43 Days Dry -
After 19 days Dry --
B2-5 After 43 Days Dry -
69D Aftar 19 days 4.34 302.37
After 43 Days 4.45 302.27
C9-8 After 26 days 4.31 302.40
After 33 Days 4.39 302.33
c3-D After 27 days 4.93 304.84
After 34 Days 5.07 304.79
cas After 27 days 4.49 305.28
After 34 days 4.53 305.14
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Table 30: Section 2 Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
After 13 Days 4.04 302.40
88 After 29 days 5.59 300.85
After 37 days 6.08 300.35
82 After 43 Days 591 304.29
9% After 35 days Dry -
After 43 days Dry -
101 After 34 days Dry --
After 42 days Dry -
119 After 17 days 8.38 303.29
After 34 days 8.88 302.77
129 After 17 days Dry -
After 34 days Dry --
After 20 Days 12.01 295 24
A2-D After 35 Days 14.04 293.21
After 44 Days 13.97 293.28
After 20 Days 1.95 3056.30
AZ-5 After 36 Days 2.38 304.87
After 44 Days 2.54 304.71
A3-D After 18 days 12.86 295.12
After 34 Days 13.36 294 82
A3-S After 18 days 12.88 255.12
After 34 Days 13.36 294.62

Table 31: Section 3 Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
1440 After 17 days 5.18 302.53
Aftar 66 days 5.80 301.92
After 22 days Dry -
146A After 79 days Dry -

Table 32: Section 4 Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
E10 After 8 days Dry -
After 65 days Dry -
E40 After 13 days Dry -
After 70 days Dry --
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Table 33: Section § Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
E4 After 14 days 4.58 304.38
After 71 days Dry --
E33 After 15 days Dry -
After 73 days Dry -

Table 34: Section 6§ Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
Es After 16 days Dry -
After 73 days Dry --
Edd After 16 days 5.54 301.54
After 73 days Dry --

Table 35: McKay Road Groundwater Level Readings

Borehole No. Elapsed Time Water Level (m) Elevation {m)

137 After 24 Days 19.87 250.09

Table 36: 5 Sideroad Groundwater Level Readings

Borehole No. Elapsed Time Water Level {m) Elevation {m)
136 After 6 days Dry -
After 22 days Dry --
151 After 23 Days 7.79 305.16
157 After 23 Days Dry -

Based oh the infarmation observed ih the boreholes, the groundwater originates from the wat silty
sand/sand and the mors pervious sgams within the glacial silty sand till.

The groundwater elevations reflect the conditions at the time of the investigation. Groundwater
alevations are subjact to seasonal fluctuations.  Detailed groundwater conditions are prasented in the
hydrogeological study by EXP which will be issued under separate cover.

The monitoring wells were installed in general accordance with the Ontario Water Resources Act-R.R.O.
1980, Reguiafion 303 — Amended o Q. Reg. 128/03 hy CSD, by a licensed well contracior. When the
use of the monitoring wells is no longer required, they must be decommissioned in accordance with the
procedure outiined in the Ontario Water Resources Act — R.R.O. 1930, Regilation 303 — Amended to O.
Reg. 128/03.
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6. Engineering Discussion and Recommendations

6.1 General

The project invelves the design and construstion of single family residential dwellings together with the
necessary municipal infrastructure such as roads, sewers, water and other services and a potential
stormwater managemeant pond.

The following subsections provide geotechnical engineering guidelines for the design and construction of
the proposed residential development.

6.2 Site Grading

Final site grades have nat been astablished at the time of this investigation. Howaver, in view of the reliaf
of approximately 9.6 m measured at the borehole locations excluding those on the existing roads, it is
anticipated that regrading {cut and fill aperations) will be carried out. The following procedures are
recommended for tha construction of structural fill for building lots and pavernent areas, where required.

» Al vegetation, topsoil, disturbed {ploughed) soil, loose fill, peat, loose native soil, gravel pavement
structure and building floor slabsfoundations should be removed from proposed building and
pavement arsas. Any existing septic lile field should also be removed. Potable water wells and all
monitoring wells installed for this investigation should be properly decommissioned.

» The exposed subgrade surface should be proof-rolled with a heavy roller and examined by a
geotechnical engineer from EXP. Any soft or loose spots encountered during the process should be
sub-excavated and replaced with approved on-site or imported materials, compacted to 100 %
standard Prostor maximum dry density (SPMDD).

¥ Low areas can then be brought up to final subgrade level with approved on-site or imported material
placed in lifts not exceeding 200 mm and compacted to 100% SPMDD within building areas
{"engineered il and 95% SPMDD to within 600 mm of final subgrade level and 28% SPMDD for the
upper 800 mm in pavement areas. The moisture content of the fill to be placed should be at ar near
its optimum meisture content in order to assure the specifisd densities can be achieved with
reasonable compadctive effort. Some of the on-site soils, particularly from the lower elevations, will
require partial drying before they can be properly compacted. Any organic or excessively wet or
otharwise deleterious material should not be used for backfilling purposes.
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* Fill and cut slopes should not be steeper than two horizontal to one vertical and should be protected
from surface erosion.

» Al imported borrow fill material from logal sources should be free from organic material and foreign
objects {i.e. trees, roots, debris, ete.) and should be tested geotechnically by EXP prior to transpaort to
the site. In additien, the chemical quality of the borrow fill material should be assessed by EXP in
accordance with applicable sqil criteria listed in the Ministry of the Environment and Climate Change
Standards {Ontario Regulation 153), dated April 15, 2011.

* All excavation, backfilling and compaction operations should be monitored on a full-time basis by
qualified geotechnical staff 1o approve materials and to confirm that the specified degrees of
compaction have been obtained.

*  The requiremenits for engineered fill are presented in Figure 1 {next page).

6.3 Site Servicing

65.3.1 Watermain and Sewer Installation

6.3.1.1 Open Cut Excavation

The sewer and watermain invert levels have not yet been determined at the time of investigation, but
based on the specified borehole depths, they are expected to typically expected to extend to depths of
approximately 5 ta 12 m below existing grades. Based on the results of the investigation, excavation will
generally be carried out within the native deposits of sand and silty sand till.

Subject to groundwater control measures discussed in the following sub-section, excavation may be
carried aut in open cuts using conventional equipment.  Side slopes of temporary excavation must
conhform to the Oocupational Health and Safety Act (OHSA) and logal regulations. Within the meaning of
OHSA, the fills and non water bearing compact sandy silt till deposit are classified as Type 2 soil. The
water bearing silty sand can be clagsified as Type 4 soil and if dewatered, it can be ¢lassified as Type 3
soil.

In areas where localized seepage of groundwater is encountered it may be necessary to flatten the side
slopes. Locally, due to spatial restrictions, vertical trenching may be raguired. It is our opinign that
steaper temporary slopes may be permitted if a trench box is utilized, subject to on-site inspeaction.
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It should also be noted that occasional boulders were noted within the till deposits and their presence
may influence the progress of excavation. Consequently, provisions should be made in the contract
documents to cover any delays causad by boulder obstructions.

6$.3.1.2 Groundwater Control

A hydrogeological report for this site has been prepared by EXP {reported under separate cover). The
report contains detailed findings with respact to groundwater levels and their potential impact on the
proposed construction activities. The report also addresses the need for positive dewatering and the
appropriate methods, if required.

Several deposits of wet sand were encountered during the investigation {see Wet Sands in Section &
above and Drawing No. 261 for detailed information). Generally, these areas were concentrated in
Section 1 and the wast side of Section 2 with some isolated, scatterad locations ih Sections 3, Sand 6 as
well as along McKay Roead where it is adjacent to Section 1. The wet sand deposits were either found ta
be part of a surficial sand deposit ar were located between or underneath relatively impervious layers
{very dense 1ill, silts and <lays, etc.).

In general, where services are required to be installed into the water bearing deposits, the groundwater
level should be lowered to at least 9.5 m below service trench base elevations and maintenance hole
structures prior to construction and he maintained until backfill above the groundwater table has baan
completed.  Any residual localized seepage of groundwater into the trenches can be handled using
conventional sump pumping technigues. Grain Size Analyses of representative samples of the
subsurface soils to assist with design of the groundwater control measures are compiled in Appandix A.

Above the groundwater table, seepage into the trenches is expected to primarily originate from perched
conditions in the fill and wet sand seams and layers in the silty sand till. The quantity of water from these
sources will vary depending upon the extent and thickness of individual wet seams and layers. It should
be recognized that groundwater levels are also influenced by the effects of precipitation as well as
seasohal fluctuations. It is our opinion that the sespage produced by these sources can be handled
using conventianal sump pumping in conjunction with oversized excavations.

6.3.1.3 Pipe Bedding

It is anticipated that the sewer and watermain pipes will be founded on competent native soils or on
engineered fill. Provided adequate groundwaler control measures are implemented, no bearing capacity
prablems are envisaged.
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In general, the pipe bedding may consist of a minimum thickness of 150 mm of compacied QPSS
Granular A" material. Where wet conditions are encountered, the pipe bedding may comprise 150 mm
of 19 mm clear stone, High Performance Bedding {HFB) or HL-6 stone material. However, these types
of bedding must be completely wrapped in a geotextile filter fabric to prevent the migration of fines from
the surrounding soils, which may result in settlement of the pipes. The chosen geotextile should be
compatible with the existing soils on site. It is anticipated Terrafix 270R or similar should suffice.

The base of the excavations in the competent compact to very dense soils should remain stable provided
excavations are not left open for extended periods of time and the work is done in accordance with good
construction practice.

The Granular A type bedding material should be placad in 150 mm lifts and compactad to at least 98%
SPMDD. Particular attention should be given 1o ensure material placed beneath the hottom quadrants of
the pipe is adequately compacted. Compaction is not required for clear stone, HPB or HL-5 stone
bedding.

Pipe cover material should consist of fine sand which can be mare readily compacted with light
equipment to avoid damaging the pipes. The cover material should be placed in 150 mm lifts,
compacted to 98% SPMDD and extend to 300 mm above the top of the pipe.

§.3.1.4 Backfilling Operations

The existing native soils which are not contaminated with topsoil and other obviously unsuitable material
may be reused as trench backfill if the moisture contents are within 2% af thair optimum values. |In this
regard, the sands identified in Section 5.1 above {wet sands) and a portion of the silty sand till soils would
be wet and will require drying for proper compaction.

Excavated topsoil and peat should not be used for trench backfilling purposes. These materials may be
used in landscaping areas. Any arganic or excessively wet or otherwise deleterious material should not
be used for backfill purposes. Any shortfall of suitable on-site excavated material can be made up with
impaorted clean approved fill or granular material, OPSS Granular 'B' or equivalent.

With the exception of the sands, the majority of the on-site native soils are not free draining and therefore
should nat be used where this characteristic is required, ar in confined areas. Imported granular material
conforming to OPSS Granular 'B" would also be suitable for these purposes.

In areas where substantial cutting and filling is required, the compaction of tha fill should be monitorad on
a full-time basis by qualified geotechnical persannel.
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All backfilling and compaction operations must be closely examined by gualified geotechnical persannel
to confirm that uniform compaction to specification requirements is achieved, especially in the vicinity of
sewar maintenance holes and catchbasins, near the snds of compaction runs, and in all arsas that are
not readily accessible to compaction equipment, etc.  All backfilling should be placed in maximum
300 mm horizontal lifis and uniformly compacted to 95% SPMDD. Within the upper 600 mm of road
subgrade, the fill material should be compacted to at least 98% SPMDD. Smaller lifts may be required
depending on the size of compaction equipment used by the contractor and the moisture content of fill at
the time of constructian.

To minimize potential problems, backfilling operations should follow closely after excavation so that only
minimal length of trench slope is exposed. This will minimize wetting of the subgrade material. Should
construction extend to the winter season, paricular attention should be given to ensure that frozen
material is not used as backfill.

6.3.2 Pavement Design and Construction

The pavement subgrade is expected to comprise native sandy silt till, sand, clayey silt till and compacted
angineserad fill. Grain Size Analyses of represantative near surface soils used to assist in assessment of
frost susceptibility are compiled in Appendix A. Based on estimated soil parameters, the frost
susceptibility of the anticipated subgrade materials, expected traffic loading, and assuming adegquate
drainage, the fellowing minimum pavemant structure component thicknesses which comply with tha
specifications for the City of Barrie and Town of Innisfil (the Municipalities) {Table 3) are considered
satisfactary. Other thickness combinations can be used provided the Granular Base Equivalency {GBE)
is maintained and any minimum component thickness specified by the Municipalities is met.
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Table 36: Recommended Pavement Structure Thicknesses

Compaction Lozal Collector \
Pavement Layer ) Driveway
Requirements Roadway Roadway
85 HL3
Asphallic Conorete |\ oo o] A0MMHLS | 40mmHL3 | 2
({OPSS 310) ° 70 mm HLS8 100 mm HL8 P ifts)
OPSS Granular A Base
100% SPMDD* 150 150 150
(OPSS 1010) ° mm m mm
QP33 Granular B Subbase
100% SPMDD* 400 500 -
(OPSS 1010) ° mm mm

* Denotes standard Proctor maximum dry density, ASTM-D698

The foregoing design assumeas construstion is carried out during dry periods and the subgrade is stable
under the laad of construction equipment. If construstion is carried out during wet weather and heaving
or rolling of the subgrade is experienced, additional thickness of subbase course material may be
reguired.

The long-term performance of the pavement structure is highly dependent upon the subgrade support
conhditions.  Stringent construction control procedures should be maintained to ensure uniform
subgrade moisture and density conditions are achieved. In addition, the need for adequate drainage
cannot be over-emphasized. The finished pavement surface and underlying subgrade should be free
of deprassions and sloped to provide effective surface drainage toward catchbasins. Surface water
should not be allowed to pond adjacent to the outside edges of pavement areas.

Additional comments on the congtruction of proposed roadways are as follows.

1. As part of the subgrade preparation, proposed roadways should be stripped of topsoil and other
obviously unsuitable material. Soft ar spongy subgrade areas identified during proofrolling should
be subexcavated and replaced with suitable approved backfill. Fill required to raise the grades to
design elevations should be organic-free and at a maisture content which will permit compaction to
98% SPMDD. The final subgrade surface should be properly shaped and crowned.
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2. The logation and extent of subdrainage required within the paved areas should be reviewed by this
office in conjunction with the praposed site grading. In view of the silty nature of the subgrade
soils, we recommend subdrains be installad on both sidas of the roadways at least 300 m below
the granular subbase. This will ensure no water collects in the granular courses which could result
in pre-mature pavement failure during the spring thaw.

3. To minimize problems of differential movement behveen the pavement and catchbasins/sewer
maintenance holes due to frost action, backfill around these structuras should consist of free-
draining granular material. The granular material should be compacted to 98% SPMDD with a
small tamper to avoid damaging the structures. |n addition, catchbasins should be perforated just
above the drain and the holes screened with filter cloth.

4. The most severe loading canditions on light-duty pavement areas and the subgrade may ocour
during canstruction. Consequently, special provisions such as restricted lanes, half-loads during
paving, etc. may be required, especially if construction is carried out during unfavorable weather.

6.4 Existing Roads

Mew municipal servicing {(watermains, sanitary sewers, etc.) for the proposed subdivision will be brought
to the site along the existing roads {McKay Road, Veterans Drive and 5th Sideroad) from their current
termination paint on Veterans Drive at Salem Road. For the majority of the construction on Veterans/5th
Sideroad and the eastern half of McKay Road, standard construction methads {open cut) should be
suitable for the installation of the underground services. Na significant groundwater issues are expectad
and below 2 m of excavation the scils should mainly consist of a2 dense to very dense till andfor sand
deposits. There were some organics encountered within the upper 1.5 m of soil at the south end of the
5th Sideroad. The soil deposits that contain some organics are not suitable for re-use as trench backfill
and will need to be remaved and replaced with acceptable inorganic fill. Where these deposits continue
underneath the existing roadway, they will also require removal to allow for the construction of a stable
road platform.

The western half of McKay Road will present some additional challenges during the installation of
underground utilities. Peat was encountered underheath the granular fill at Boreholes 32 and 76 ranging
in thickness from 200 to 1400 mm. This peat will need to be removed for the full width of the road
platform prior to the reconstruction of the road after utility installation. Saturated sands were encountered
in Bareholes 32 and 83 extending to depths of 2.5 to 2.7 m below grade. These sand deposits will
require positive dewatering to allow for the installation of underground utilities.
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Borehole 76 was advanced adjacent to an existing culvert that conveys the stream that bisects the
subjact property from the narth side of McKay Road onto the site.  Utility construction in this section of the
road will require additional measures such as increased bedding thickness and/or change in beadding
materials. Positive dewatering will also be required in the saturated silty sand and sand depaosits, which
extend ta 5.8 m below grade. The flow of the creek in this area is very low and a combination eoffer
dams and bypass pumping should be sufficient to allow for the installation utilizing conventional open cut
methads in conjunction with positive dewatering, with the approval of the appropriate regulatory agencies.
Onece detailed design is completed for the utilities and road reconstruction in this area, EXP can provide
additional design recommendations as required.

6.5 Residential Dwelling Construction

6.5.1 Foundation Considerations

Soil conditions on the site are considered suitable for construgtion of single family dwellings. Since final
site grades have not yet been established, two {2) foundation schamas are beaing presented for
consideration; namely footings on native soils and footings on engineered fill.

6.5.1.1 Footings on Native Soil

The proposed structures may be supported an conventional spread and strip footings foundad on the
compact to very dense sand and/for silty sand till below all existing topsoil, fill, peat and loose sails.
Footings founded on the native sand andfor silty sand till may be designed for a Geotechnical Reaction of
150 kPa at Sarvicaability Limit States {SLS), subjact to adequate groundwater control and inspection
during construction. The factored Geotechnical Resistance at Ultimate Limit States (ULS) is 225 kPa.
Given the presence of basements it is anticipated that founding levels would be at or belaw
approximately 2.5 m depth. In almost all the borsholes advanced within the proposed devealopment area,
this hearing is available at depths of 2.0 m. There are isolate Incations where the recoammended bearing
capacity is located at a greater depth. The following tables show the highest depth at these barehole
locations where the above mentioned geotechnical reactions/resistances can be applied, along with the
Geotechnical Resistance that is available at 2.0 m depth.
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Table 37: Highest Depth at Isolated Borehole Locations Where
Recommended Geotachnical Reactions/Resistances is Below 2.0 m

Depth/Elevation where
Section No. Borehole Number 150 kf‘a Bea.rmg SLS)
is Available
{m)

1 21 2.5/307.5
1 80 2.51306.9
2 72 2.5/306.9
2 81 2.5/307.5
2 96 2.5/308.7
3 146B 2.0/303.4
3 148C 2.04304 1
4 E2 2.0/308.0
4 E22 2.5/304.3

Fouting ¢an be placed at a higher elevation if the soils in the area are sub-excavated and re-compacted
as engineered fill.

6.5.1.2 Foundations Genegral

Footings which are to be placed at different glevations should be located such that the higher faotings are
set below a line drawn up at 10 horizontal to 7 vertical from the near edge of the lower footing. This
concept should also be applied to excavations for new foundations in relation to existing foolings or
underground services. This concept is illustrated in the fallowing sketeh:
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Service trench

s L/ Lower footing

FOOTINGS NEAR SERVICE TRENCHES OR AT DIFFERENT ELEVATIONS

All footings exposed to seasonal freezing conditions should be protected from frost action by at least
1.2 m of soil cover or equivalent insulation, depending on the final design requirements.

The on-site soils are susceptible to disturbance. It is therefore recommended that a concrete skim coat
be placed over the founding surface as soon as possible after approval to protect it from disturbance
from construction traffic.

The total and differential settlements of well designed and constructed footings placed in accordance with
the above recommendations, are expected to be less than 25 mm and 20 mm, respectively.

It should be noted that the recommended bearing capacities have been calculated by EXP from the
borehole information for the design stage only. The investigation and comments are necessarily ongoing
as new information on underground conditions becomes available. For example, it should be
appreciated that modifications to bearing levels may be required if unforeseen subsoil conditicns are
revealed after the excavation is exposed to full view or if final design decisions differ from those assumed
in this report. For this reasocn, this office should be retained to review final foundation drawings and to
axamine footing conditions.
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6.5.2 Excavation and Groundwater Control

Excavation fTor single family dwellings with a basement will extend to about 1.8 to 2.0 m below the final
finished grade. Where exg¢avations will be undertaken in water bearing deposits and below the
groundwater table, the groundwater must be lowered to at least 0.5 m below foundation base elevations
prior to construction and be maintained until permanent perimeter and underfloor drainage systems for
the structures as may be required, have been installed and commissioned. Where possible, all
foundations and basament floors should be placad above the groundwater table.

Subject to implementation of proper groundwater control measures where required, excavation should be
relatively straightforward and must be carried out in accordance with the latest edition of the OHSA and
local regulations. For preliminary guidance, side slopes of one vertical to one harizontal may be used,
subject to geotechnical inspection. Where loose soil is encountered, it may be necessary to locally
flatten the side slopes.

Even with implementation of proper groundwater control measures as required, residual groundwater
seepage from trapped pockets in the fill and native soils into the excavation{s} should be anticipated
during sonstruction. It should be possible to control and remove residual seepage water entering the
excavation(s), using conventional construction dewatering technigues, i.e., pumping from sumps.

It should be noted boulders fraquently occur in till deposits and their presence may influence the progress
of excavation. Consequently, pravisions should be made in the contract documents to cover any delays
caused by the presence of boulders.

6.5.3 Floor Slab Construction and Permanent Drainage

The floor slab may be constructed as a slab-on-grade on a propery praparsd subgrade (i.e., on native
undisturbed soils or engineered fill). In this regard, all topsail, fill and other abviously unsuitable material
should be removed from the entire underfloor area and the exposed subgrade tharoughly proofrolled.
Any soft spots detected should be sub-excavated and the area brought up to design grades using
approved clean fill in the manner described in the "Site Grading" section af this repart.

A 200 mm layer of 19 mm ¢lear stone should be placed hetween the preparad subgrade and the floor
slab to serve as a moisture barrier.
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It is recommended that the foundation walls be covered with a bituminous damp-proofing spray and a
drainage sheet. |In addition, a weeping tile surrounded with 300 mm of 19 mm clear stone and wrapped
with a filter cloth should be installed around the perimeter of the basament and connected to a frost-free
olrtlet.

In areas where the subgrade consists of wet/saturated soil {below the groundwater table) or where
persistent groundwater seepage is encountered during excavation, underfloor subdrains and sump pump
should also be installed. The subdrains should consist of 100 mm diameter perforated pipe surrounded
by 150 mm of 19 mm clear stone all wrapped in Terrafix 270R or equivalent. The trench should be
backfilled with concrete sand. The drainage system should lead to frost-free sumps inside the structure
of to outlets from which the water can be removed. The need for underfloor subdrains should be further
assessad upon basement excavation.

6.5.4 Earth Pressure on Subsurface Walls
The lateral earth pressure acting on subsurface walls {i.e., basement walls) may be calculated fram the
following equation:

p=  kith+q

where: p= the pressure in kPa acting against any subsurface wall at depth, h, below the
ground surface;

k= the earth pressure coefficient considered to be appropriate for the
subsurface walls, for this case, 0.4,
Y= the bulk unit weight of the backfill,

use 22.5 kN/m”;
h = the depth in m below the ground surface at which the prassure, p, is to
be computed; and,
q= the value of any adjacent surchargs in kPa which may be acting close to
the wall.
The above expression assumes an effective perimeter tile drain system will be incorporated to prevent
the build-up of hydrostatic pressure behind the subsurface wall.  All subsurface walls should be

waterproofed. To minimize infiliration of surface water, the upper 600 mm of backfill should comprise
compacted relatively impervious material sloped away from the structure.
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6.5.5 Earthquake Considerations

The recommendations Tor the geotechnical aspects to determine the garthquake loading are presented
below.

6.,5.5.1 Subsoil Conditions

The subsail and groundwater information at this site have been examined in relation to Section 4.1.8.4 of
OBC 2012. The subsoil cansisted of topsail, fill, compact to very dense sandy silt till, compact to very
dense silty sand and stiff to hard clayey silt till. The foundations will be founded on the competent native
soil or on engineered fill. The reported N-values for the soil below the anticipated floor slab level ranged
from 4 to greater than 50.

There have been no shear wave velocity measurements carried out at this site and therefore, N-values
will be used to determine the site classification.

6.5.5.2 Depth of Boreholes

Table 4.1.8.4.A. Site Classification for Seismic Site Response in OBC 2012 indicated that to determine
the site classification, the average properties in the top 30 m are to be used. The barsholes at this site
were advanced to depths of about 5.1 to 24.5 m.

6.5.5.3 Site Classification

Based on the soil conditions, the Site Class for this site is "C" as per Table 4.1.8.4.A, Site Classification
for Seismic Site Response, OBC 2012, We wauld recommend that shear wave velocity test be carried
out to confirm the Site Class for this site.
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7. Stormwater Management Pond

Three areas were identified as potential stormwater management pond locations. Boreholes A1, A2, A3,
B1, B2, C1, G2 and C3 were advanced in these areas.

Borehaoles drilled in the areas of the potential stormwater management pond generally encountered a
relatively thin layer of sand overlying a silty sand till deposit. The compactness condition of the till ranged
from compact 1o very dense, but was genarally dense 1o very densa. The excaption was Borshole G2,
which encountered a sand deposit that extended to 7 m below grade before encountering the very dense
fill. The sand was compact to very dense (very dense below 2.5m).

Based on the results of the borehales it is EXP's opinion that construction of a2 stormwater management
pond in this area is feasible. If the pond are to be consatructad in the vicinity of Borehole €2, a liner will be
required. EXP has completed a hydrogeological investigation {reported under separate cover) at the site
that containg detailed analysis and recommendation for the construction of the SWM ponds.
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8. Limited Environmental Soil Testing

Forty-five {5) soil samples from Boreholes 1, 8, 33, 40, 48, 81, 76, 81, 99, 108, 112, 117, 135, 138, 147,
144C, 1468, 150, 154, E11, E23, E43, E44, E48, E52, E54, A3, B2 and C2 were analyzed for selected
genearal inorganic, organachloring pesticide paramesters. The results of these analyses were compared
with soil land use criteria listed in Table 2 {Full Depth Generic Site Condition Standards in a2 Potable
Ground Water Condition) and Table 3 (Full Depth Generic Site Condition Standards in a Non-Potable
Ground Water Condition) of the Ministry of the Environment standards {Ontario Regulation 153), datad
July 1, 2011. The analytical results {Certificate of Analysis) are compiled in Appendix B.

One (1) soil sample {TCLP) was subjected to Leachate Analysis for Metals, VOCs, PCBs &
Benzo{a)pyrene and lgnitability parameters met Schedule 4 criteria under Ontario Regulation $58/00. As
such soil represented by this sample analyzed is classified as non-hazardous waste under 0. Reg.
558/00. The laboratory Certificates of Analysis are includsd in Appendix B.

All site soil samples analyzed met all property use standards for fine 1o medium and coarse textured soils
in Takle 2 and Takle 3 of the Ministry of the Environment standards, dated July 1, 2011 with the following
exceplions:

s+ Cyanide in B2 S52 (0.05 pg/g), 144G SS51 {0.06 pg/g) were in exceedance of the Table 2 and
Table 3 5CS of 0.051 ug/g.

All road soil samples analyzed met all property use standards for fine to medium and coarse textured
s0ils in Table 2 and Tahle 3 of the Ministry of the Environment standards, dated July 1, 2011 with the
following exceptions:

s  Conductivity in 76 332 (5.2 mS/em), 154 332 {0.85 mS/em), 150 886 (1.4 m3/em) and E43 832
{1 mS/cm) were in exceedance of the Table 2 and Table 35CS of 0.7 mSfem.

s Sodium adsorption ratio in 76 §82{23), 117 882 (7.1), 154 882 {15), 150 882 {5.8), 150 55§,
136 552 (8.4) and E43 552 {10) were in exceedance of the Table 2 SCS of 5.
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9. General Comments

EXP shaould be retained for a general review of the final design and specifications to verify that this report
has been properly intaerpreted and implemented. If not accorded the privilege of making this review, EXP
will assuma no responsibility for intarpretation of the recommendations in tha report.

The comments given in this report are intended only for the guidance of design engineers. The number
of boreholes required to determing the localized underground conditions between borsholes affecting
construction costs, techniques, sequencing, equipment, scheduling, etc. would be greater than has been
carried out for design purposes. Contractors bidding on or undertaking the works should, in this light,
decide on their ownh investigations, as well as their own interpretations of the fagtual borehole results, so
that they may draw their own conclusions as to how the subsurface conditions may affect them.

Morg specific information with respect to the conditions between samples, of the lateral and veHical
extent of materials may become apparent during excavation operations. The interpretation of the
borehale information must, therefore, be validated during excavation operations. Consequently, during
the future development of the property, conditions not observed during this investigation may become
apparent; should this aceur, EXP should be contacted to assess the situation, and additional tasting and
reporting may be required. EXP has qualified personnel to provide assistance in regards to future
geotechnical and environmental issues related to this property.

Yours truly,

EXP Services Inc,

N 4 y ,rj ’

ST — o A -
S S
Leigh H. Knegt, P.Eng. /5. Stephen S M. Cheng, P.Eng.
Manager, Geotechnical Services E'Q-’/ Discipline Manager, Geotechnical Division
Barrie Office - Brampton Office
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Borehole Location Plan
Notes on Sample Description
Borehole Logs
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Notes on Sample Descriptions and Soil Types Drawing 1A

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual
soil classification system. This system follows the standard proposed by the International Society for
Boil Mechanics and Foundation Engineering. Laboratory grain size analyses provided by exp also
follow the same system. Others may use different classification systems; one such system is the
Unified Soil Classification. Please note that, with the exception of those samples where a grain size
analysis has been made, all samples are classified visually. Visual classification is not sufficizntly
accurate to provide exact grain sizing or pracisa differentiation between size classification systams.
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2. Fill: Where fill is designated on the borshole log it is defined as indicated by the sample recovered
during the boring process. The reader is cautioned that fills are heterogenegous in hature and varable
in density or degree of compaction. The borehale description may therefore not be applicable as a
general description of site fill materials. All fills should be expected to contain obstruction such as
wood, large concrete pieces or subsurface basements, floors, tanks, etc., nong of these may have
been encountered in the boreholes. Since boreholes cannot accurately define the contents of the fill,
test pits are recommended to provide supplementary information. Despite the use of test pits, the
heterogeneous nature of fill will leave some ambiguity as to the exact composition of the fill. Most fills
cohtain pockets, seams, or layers of arganically contaminated soil. This arganic material can result in
the generation of methane gas and/or significant ongoing and future settlements. Fill at this site may
have been monitorad for the presance of methane gas and, if so, tha results are given on tha
borehole logs. The monitaring process does not indicate the volume of gas that can be paotentially
generated nor does it pinpoint the source of the gas. These readings are to advise of the presence of
gas only, and a detailed study is recommended for sites where any explosive gas/methane is
detected.  Some fill material may be contaminated by toxic/hazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on
this site has not been tested for contaminants that may be considered toxic or hazardous. This
testing and a potential hazard study can be undertaken if requestad. In most residential/commercial
areas undergoing reconstruction, buried oil tanks are common and are generally not detected in a
conventional gestachnical site investigation.

3. Till: The term till on the borehole logs indicates that the material originates from a geolagical process
associated with glaciation. Because of this geological process the till must be considered
heterogeneous in composition and as sush may contain pockets and/or seams of material such as
sand, gravel, silt or clay. Till often contains cobbles (60 to 200 mm) or boulders {over 200 mm).
Cantractors may therefore encounter cobbles and boulders during excavation, even if they are not
indicated by the borings. It should be appreciated that normal sampling equipment cannot
differentiate the size or type of any chstruction. Because of the horizontal and vertical variability of



till, the sample description may be applicable to a very limited zone; caution is therefore essential
when dealing with sensitive excavations or dewatering programs in till materials.

4. Excerpt from "OHSA Regulations for Construction Projects,” Part lll, Section 226:

+ Soil Types

Type 1 Sail
a) is hard, very dense and anly able to ba panetrated with difficulty by a small sharp abject;
b) has a low natural moisture content and a high degree of internal strength;
¢} has no signs of water seepage; and

d) can be excavated only by mechanical equipment.
Type 2 Soil

a) is very stiff, dense and ¢an be penetrated with moderate difficulty by a small sharp object;
b) has a low to medium natural moisture content and a medium degree of internal strength; and

¢} has a damp appearance after it is excavated.
Type 3 Soil
a) is stiff to firm and compact to loose in consistency or is previously excavated soll;
b) exhibits signs of surface cracking;
¢} exhibits sighs of water seepage;
dY ifitis dry, may run easily into a well-defined conical pile; and
e} has a low degree of internal strength.
Type 4 Sail

a) is soft to very soft and very loose in consistency, very sensitive and upon disturbance is
significantly reduced in natural strength;

b) runs easily or flows, unless it is completely supported before excavating procedures;
¢} has almast no internal strength;

4) is wet or muddy; and

g) exerts substantial fluid pressure on its supporting system. O. Reg. 213/91, 5. 226,
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Watersand Development
Geaotechnical Investigation

Proposed Residential Development

McKay Road West and Veterans Drive, Barrie, ON and

5th Sidaroad and 9th Sidaread, Innisfil, Ontaria

SECTION 1

BH# Figure # | Elevation BH# Figure # | Elevation
BH1 3 307.96 BH 41 39 309.38
BH 2 4 310.24 BH 43 40 310.27
BH 3 5 310.22 BH 44 41 309.22
BH 4 6 310.17 BH 45 42 309.43
BHS5 7 310.11 BH 46 43 309.73
BH & 8 308.29 BH 48 44 309.58
BH 7 9 309.40 BH 49 45 309.76
BH 8 10 310.18 BH 50 46 309.89
BH9 11 311.03 BH 51 57 308.85
BH 10 12 31091 BH 53 58 309.62
BH 11 13 310.64 BH 54 59 309.91
BH 12 14 309.94 BH 56 60 309.76
BH 13 15 310.03 BH 57 61 309.70
BH 15 16 308.92 BH 58 62 309.80
BH 16 17 309.50 BH 59 63 308.83
BH 17 18 310,76 BH 60 64 309.41
BH 19 19 310.25 BH 61 65 309.62
BH 20 20 310.51 BH 62 66 309.27
BH 21 21 310.02 BH 64-D 67 308.56
BH 22 22 310.16 BH 64-5 68 308.56
BH 23 23 310.68 BH 65 69 308.92
BH 24 24 308.70 BH 66 70 309.80
BH 26 25 309.47 BH 70 71 308.32
BH 27 26 309.70

BH 28 27 309.80 SWM B

BH 29 28 309.97 BH B1-D 72 309.52
BH 30 29 309.84 BH B1-5 73 309.52
BH 31 30 310.69 BH B2-D 74 309.80
BH 33 31 308.87 BH B2-5 75 309.60
BH 34 32 308.80

BH 35 33 309.29 SWM €

BH 36 34 309.71 BH C1 76 308.37
BH 37 35 309.49 BH C2-D 77 306.71
BH 38 36 309.25 BH C2-5 78 306.71
BH 39 37 309.71 BH C3-D 79 309.77
BH 40 38 310.16 BH C3-8 80 309.77
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 1

Project No.  BRM-00038305-B0 Drawing MNo. 3
Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 3
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Drilled: JUIY 12, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
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Log of Borehole 1

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0 Drawing MNo. 3
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 3
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Log of Borehole 1

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0 Drawing MNo. 3
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 3 of 3
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| Log of Borehole 2
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 4

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 3

Project No.  BRM-00038305-B0 Drawing MNo. 5
Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Driled: June 27, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole

3

Project No.  BRM-00038305-B0 Drawing MNo. 5
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
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Log of Borehole 4

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0 Drawing MNo. 6
Project: Geotechnical and Hydrogeclogical Investigation Sheet No. of 2
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Drilled: JUIY 4, 2017 = NMatural Maisture ¥,
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0

Log of Borehole 4

Drawing No.

6

Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 5

Project No.  BRM-00038305-B0 Drawing MNo. 7
Project: Geotechnical and Hydrogeclogical Investigation Sheet No. of 1
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Driled:  June 28, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
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Log of Borehole 6

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0 Drawing MNo. 8
Project: Geotechnical and Hydrogeclogical Investigation Sheet No. of 1
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Driled:  June 28, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
Ehalby Tube . ¥ Strain at Mailura @
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 7

Project No.  BRM-00038305-B0 Drawing MNo. 9
Project: Geotechnical and Hydrogeclogical Investigation Sheet No. of 1
Location: McKay Road West & Veterans Drive, Barrie
Proposed Watersand Development
Combustible Wapour Reading O
Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
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Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . i N L. 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30973 |51, 100 200 10 20 30 m
_¢:¢: TOPSOIL: 280mm L-) » X
e ~3005 - : L]
~{ SAND:fine to medium grain, trace :
— silt, trace gravel, light brown, moistto  — :
wet, dense to very dense ]
| _ 4n :
M x :
0 s ;
- — 5 :
Rfar 1500 ren L]
) ot L
-] ~307.40
~ .| SILTY SAND TILLrace gravel. trace
a- " _clay, light grey, saturated, denseto | 5
_ ] verydense J£3 ]
. o A
R — 4 ly3 :
PR S . :
A ) N X
dl . B ] 3 —
r i .
: ~304.0 N -~ 1]
|_SILT: some clay, some sand, grey, _| . o :
moist, hard o~ :
— — [}
56 thr 238m I
[ " .
r T X
~303.3 u
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: JUIY 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Figld Wane Tesl g Penelromeler &
% 18_0 ELey E SFT (N Via ug) Comauys;iblg \.-'ap;;r Foad g‘usg [ppra} % NEEJLU_I;&
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
5 SFSOITES 30958 |g|4 100 200 10 20 30 m
P : mm w :
[ ~308.3 hd ' ]
1 SAND:fine to medium grain, trace e :
- -silt, trace gravel, liaht brown, meist,  — o :
compact to dense .
4 :
T ] f] 4
2 :
L ~ :
| _ P :
— — K]
. - (9
- @ bt
I ~3088 |, ]
S0 SILTY SAND TILLtrace gravel, trace ’ ]
=~ 1 clay, light grey, moist, very dense 53 :
= (@] x :
. ™
= — 4 53 :
. ~ o :
0 LJ A :
SHfar 1ok
E [ , :
- | — 5 .
d.-
;= ‘:_ ] & 5&f:rl50nn| |
~303.3 ] B
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
i i
-y Upon Completion 152 1.52
Tol
“eX
]




| Log of Borehole 49
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: JUIy 13, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
= N . Comauszlible Vapour Reading (ppra}
z : SPT (M Ve
g| &3 ELEV. |£ R 5 &7 2| "o
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30078 || & 100 200 10 20 30 m
[~ TOPSOIL: 180mm 3006 ) e :
"] SAND:fine to medium grain, trace to :
| some silt, trace gravel, light brown, N E :
“1 damp, very dense L]
L _ 74 :
T 4 :
el .
X :
- _ 4 L]
I ~307.4%
~ .| SILTY SAND TILLtrace gravel, trace L
< '1_clay, light brown, moist, very dense | 9 :
=, o :
| — a —
. 31 :
a ) #C :
S ul| B
I o = 4 i = :
a — ] 5 far 150mr L
) b |1
R — 3
-
P — &
o S for 30mm —
PR B 54 :
a1 — T
e N 5o tar 150nhny ||
. Fa] et .
L A L
~ . [ light grey - &
. "
Conlinued Nexl Page Watcr
EI_FlpsecI Leved Huola Tpen
irres i ta m)
i
-y Upon Completion 570 579
Tol,
“ex
.




EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417
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Project No.  BRM-00038305-B0 Drawing MNo. 45
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
LU _ IR . Comnustible Vapour Reading (ppry
£l 3 . ., ELEV. | BTN vaue) 25 50 75 3 Nat”.qal
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
4] 301.45 100 200 m 20 0 kNfm
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N ) e =
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) — n i o
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Drawing MNo. 46
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: JUIY 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% . = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£| &3 . L ELEV. |= . i N L. 2| Unit
2| EE Soil Description E Elt 4n [51] 3] Matural Moisture Contet % =l waiaht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30930 |, |, 100 200 10 20 30 m
[~ TOPSOIL: 250mm L= i :
= ~300.6 bt -~ 11
) SAND:fine to medium grain, trace to e .
-~ - some silt, trace 1o some gravel, brown, — o :
damp, compact to very dense .
L _ 11 :
0 4 :
4 :
w Il :
— — z :
| | G :
i " .
F A .
B B 3 SO far 139mn —
] e .
LI FAN :
R N o~ 1 0%
~ .| SBILTY SAND TILLtrace gravel, trace
<--/1 clay, light brown, maoist, very dense SLyfar 1a0mn: o —
ke | . ) A ]
& I ] 5 far 150mr ) —
- ) pld 1]
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N ] & 50far 1 30nh L |
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Drawing MNo. 57
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 20, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30835 ;1 2 100 200 10 20 30 m
= TOPSOIL: 300mm Q X B
LT ~3058 .
=1 SAND:fine to medium grain, trace -, :
- I silt, trace gravel, light brown, wet ] ;]
- ~308.1 ]
.| SILTY SAND TILLtrace gravel, trace 19 :
= "l-clay, light grey, moist to wet, compact — S A :
. ] tovery dense L]
. b :
. 12 :
g. ‘-g I A :
. _ 5 :
. | 3 :
T .r'g s .
= °q i £ .
_ - 3 -
N 53 :
o 4 dark grey 0 X :
. 2] _ :
o . 4 _t by :
. 71 .
y [y b .
r [ :
‘__'_ ‘Z — | 2 _z_..
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Drawing MNo. 58
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 20, 2017 Augsr Sampls = Natural Maisture ¥
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Vane Tesl g Penelromeler &
= N . Comauszlible Vapour Reading (ppra}
Tl &g ELEV. |£ ST 765075 2 Mo
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = ]
2| gF m g Shear Striencth e Atterberg Limits (3 DOy Weightt |2 We'Q"]t
i 30962 |, 100 200 10 20 30 kN
[~ TOPIOIL:280mm :
T -300.3 | A wr :
.| SILTY SAND TILLfrace gravel, trace i -~ :
“- "= clay, light brown, saturated to moist, :
. =] loose to very denge ]
el _ A :
. 0 X :
P 4t :
: L 8 :
N [ — 2 :
- L — ah :
S ™ e .
= - s A .
- [T dark grey . * —
i 7 :
. <) X :
Y — 4 53 :
a = . :
L t :
= Bp for 230jm B
=- T — 5 —
PRI — &
= 30 lor 2530mm ) :
. i b :
o _|~303.1 ]
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Drawing MNo. 59
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EXPLOGBRAMPTON 383088 BH LOG [WATERSAND DEVELOPMENT LGP MEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
] | . Comauszlible Vapour Reading (ppra}
‘;:’j iSE eev |E SPT (N Vaue) 5 50 5 2 NzEJLrL]Jil;aI
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
e 30891 |4 8 100 200 10 20 30 m
a H -1 TOPSOIL: 280mm ) «d ]
B -300.8 o :
ol © '] SAND:fine grain, with silt, brown, i :
i %{ —wet, loose 2093 -
N 7T SICTY SAND TILL#race gravel, Trace | -
i Q- - clay, light brown, moist to wet, - :
3 . R
@ I compactto dense ] ' 0 ks :
[ e ) :
4 L
o - ] ||
@ :
o 40 :
sl U b :
. i — 2 :
SO B 24 :
A 5 e :
) LA e X
Sk - 3 N
77! .
i Q 4
S 27 farr_ziSDnl 1 . ]
M —-:058 |¢ ; T ]
_ '] SAND:coarse grain, brown, wel, very  |_apsg X F
__ _ I dgnie ______________ '
a."*1=SILTY SAND TILL:race gravel, trace — soltar 130 L
| w]| clay, light grey, wet, very dense - "E:; i % 5
[ S | 2
R L
.1 SAND:coarse grain, with graval,
o brown, moist, very dense
S = f Ry far 1500en —
o A S ~303.7 (] ¥ N
~ | SILTY SAND TILLfrace gravel, trace | _apan W :
clay, light grey, moist, very dense T ]
END OF BOREHOLE
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Drawing MNo. 60
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 15, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
G d ) Ehalby Tube . ¥ Strain at Mailura @
Datum: eodetic Field Varie Tesl g Panelromeler Y
% Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
< Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
g m &| Shear Stiencih KFa Atterherg Limits (% Dy Weightt | kﬁ}g 1
i 20676 |- 100 200 10 20 30 m
L 3
TOPSCIL: 300mm o . :
~300.5 - : 1]
| SAND:fine to medium grain, trace « :
I~ silt, trace gravel, light rown, damp to ]
wet, compact to very dense ]
L _ 1 :
] » :
44 1
L. - :
- — 2 :
- | 71 :
[ " .
L E X
- _| a ]
87 :
8 [ :
t £ :
R ~206.4
~ | SILTY SAND TILL#race gravel, trace S0{far 1 54npni S
=~ "1-clay, light grey, moist to wet, very — 4 e *C :
. ] densze [~
= 74 X
o o i :
.. = | 2 _l_..
; B N § S Far 1 S —
- ~304.5 ] hed L]
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Drawing MNo. 61
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 15, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
= N . Comauszlible Vapour Reading (ppra}
£ 18_0 E SFT (N Wauej o5 a0 75 a NaLu_raI
= 3 ; . ELEY. |= . - - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30970 |4l 100 200 10 20 30 m
-;u-.;, TOPSCIL: 250mm 3005 5 " H_
’ SILTY SAND:reddish brown, maoist . :
| | ~ :
| ~308.49 bRy ’ ]
-+ | SILTY SAND TILLtrace gravel, trace o i 7
= "l-clay, light brown, wet to moist, — : “ :
. ] compactto very dense o :
- -al. 2
: L X :
g _ 4 :
et -
a 5 ]
- | _ == N -
. - A :
g. “_ N 3 7H Tor 1:33mm -~
i ' u .
. g I .
e.- [
a.- B N
o B3 far 1 X . —
e — 4 {4 b8 ]
- — ] 5 far 150mr ) —
_ ) pld 1]
2,
N ] ?
:_":________________:—-3{]4.‘1
-7 1 SAND:fine grain, trace silt, light
- brown, damp tc moist, very dense
R — [
S0pfar 1 30mpr } 1
L S :
I — T
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) 1 :
- — &
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Log of Borehole 57

Drawing No.

61

Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
— I . Comnustible Vapour Reading (ppr;
HEE R ELEV. |5 T 25 80 ___75 g Mo
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
o) 301.40 1on 200 0 20 E0 b/
. T SILTY SAND TILL#race gravel, trage _|~3014
- " clay, occasional silty Clay inclusions,
_ ] light grey, wet, very dense
S - ¢
- SOtar 1 M —
o . 7~ L]
I ~300.0
- 1 SAND:fine grain, trace silt, light grey,
L damp, very dense _| 10
&0 far 1 30 ru o —
~295.8 = i 1]
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Drawing MNo. 62
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Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 15, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit [ E—
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
= N . Comauszlible Vapour Reading (ppra}
% 18_0 E SPT (M Vaue) o5 a0 75 a NaLu_raI
= 2 . . ELEY. |= . - - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
] 35\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
5 30980 |14 100 200 10 20 30 m
= TOPSOIL:330mm O X
] ~309.5
'1_SAND:fine grain, trace silt, brown, n A :
= damp to moist, dense to very dense L]
1 .
- — s 3 :
7% :
A >
| | s L
- | a8 :
'Y 't .
L s .
_ _ 3 -
34 :
'] ] :
Nt .
S0 far 1 5nhr _
_ . . s :
trace gravel
— ] 5 far 150mr ) —
LA . |1
| — 3
B ] & S Far 1 S —
~304.8 L = o]
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Drawing MNo. 63
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 20, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . 75 &0 5 3| unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 308.83 |4 - 100 200 10 20 30 m
[~ TOPSQIL: 250mm o e :
S ~308.8 = Y B
SILTY SAND TILL1race gravel, trace . :
o - clay, light brown, moist to wet, loose to | . :
_ "1 verydense [
=2, 9 X
B ] m ¥ .
r.:. 1 ;_3‘ .
oo 1} . .
S ] Z :
oy - 54 :
P i X :
e - 3 -
S - 30 for 250rim :
o+ | grey [} B¢ :
= 5S4y far 1 30mim B
;:- + _ 4 i kY
a — ] 5 far 150mr . —
] i) X |1
= I | 2
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2L i .
NE ] Eoitar 190 mim
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Drawing MNo. 64
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
@ 30941 |43 100 200 10 20 30 m
] TOPSQIL: 150mm T Q hid ]
SAND:fine grain, some silt, topsoil . :
1 inclusions, dark brown to light brown, A :
o maoist, loose B
B 7 © x ;
L e
— — & :
__________________ ~307.2 ]
.. | SILTY SAND TILLtrace gravel, trace L
= '1_clay, light brown, moist to wat, | a5 :
. "] compactto very dense s b o :
B i . ]
] 5 :
= - . .
N — 4 45 :
a Faa - .
(& = :
a — ] 5 far 150mr L
) IX, ]
R — 3
- B N § 50 erlSOn Il —
. ) :
“ — — 7
- ] EOIfar 100 hm
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Drawing MNo. 65
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 255075 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
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Location: McKay Road West & Veterans Drive, Barrie
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Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development
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Location: McKay Road West & Veterans Drive, Barrie
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Watersand Devealopment
Geotechnical Invastigation

Propased Residential Development

McKay Road West and Veterans Drive, Barrie, ON and

5th Sideroad and 9th Sideroad, Innisfil, Ontaria

SECTION 2
I
BH &7 82 307.65 BH 107 115 310.34
BH &8 83 306.43 BH 108 116 310.53
BH 71 84 308.40 BH 109 117 311.89
BH 72 85 309.40 BH 111 118 311.43
BH 73 86 309.40 BH112 115 311.89
BH 74 87 309.50 BH114 120 31142
BH 75 28 308.45 BH 115 121 311.39
BH 77 29 310.567 BH118 122 312.06
BH 79 20 310.75 BH 119 123 31165
BH 80 91 310.6%9 BH 120 124 311.64
BH 81 7 310.03 BH121 125 311.54
BH 32 93 310.20 BH122 126 311.44
BH 84 24 305.76 BH 123 127 311.04
BH 85 a5 309.31 BH124 128 312.23
BH 86 256 308.88 BH 125 129 311.85
BH 87 a7 311.19 BH 126 130 311.67
BH 88 98 310,91 BH 127 131 311.18
BH 89 99 310.82 BH 128 132 310.98
BH 91 100 310.73 BH 129 133 310.17
BH 93 101 309.30 BH 130 134 310.44
BH 94 102 312,00 BH 131 135 311.39
BH 95 103 31212 BH 132 136 311.10
BH 96 104 311.17 BH 133 137 310.61
BH 97 105 310.95 BH 134 138 310.81
BH 98 106 310.94 BH 135 139 310.24
BH 99 107 310,18
BH 100 108 309.72 SWM A
BH 101 109 309.74 BH Al 140 307.89
BH 102 110 311.52 BH A2-D 141 307.25
BH 103 111 311.90 BH A2-5 142 307.25
BH 104 112 311.68 BH A3-D 143 307.98
BH 105 113 310.73 BH A3-S 144 307.98
BH 106 114 310.05
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Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 82
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Datum: Geodetic Field Varie Tesl g Panelromeler Y
= N . Comauszlible Vapour Reading (ppra}
Ll = : I
2| %z ELEV E SPT N Vaue) 5 50 5 2 NzEJLrL]Jian
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30769 |, 100 200 10 20 30 m
_¢:¢: TOPSOIL: 190rmm ~307.5 .
"] SAND:fine grain, with silt, brown, wet o) e
R 0t 2 L]
.| SILTY SAND TILL:trace gravel, trace —
“ _' clay, light brown, moist, dense to very ; A :
o T dense N e R, :
P ] 1
. 58 :
=] L ~ :
b _ P :
a- 4 tar 339 mim ; B
L ] 8] e :
;.' | — 3 —
- 140 :
& m v
N B
Y N o X ™
' SAND:fine grain, interhedded silt ||
- seams, trace clay, brown, moist, very a3 :
Lo dense - 4 o * :
B B 14 -
~302.9 o x :
Soo' SILTY SAND TILL trace gravel, trace " :
<+ T~ clay, brown, moist, very dense ] 3 -
s _ .
F 84 far 289mfn :
. FaY r .
R L = :
e _|-3012 L]
END OF BOREHOLE
Wator
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| Log of Borehole 68
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 83

Proposed Watersand Development

Combustible Wapour Reading O

Date Drilled: JUIY 11, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g T
—H)—‘ 30643 |, 100 200 1n 20 30 m
a H.-1 TOPSOIL: 180mm ~306.3 -
@A . .| SILTY SAND TILL:race gravel, trace 0 ur
IF g 2. " _clay, light brown, maoist to wet, N :
i tf"' | compact to very dense L1
LR ]
f gfe N | 1 :
i ga- { ] :
RIS R
rf g?- B ] —
KR i w
He i >
T }G—e B — ]
- ]
E 2 , 5
Eifc o — L I~ :
qo- »
ma ) .
- B
P 41 :
- (] bl ;
~A R L]
o e PR I _ :
el 4 ..;1} y :
‘D_ a . L " :
E - ]
= N ]  M—
%. . 'a. ;Q Y
[ o [ :
= A — 5 e ]
=[]
[N o
o .
—
w r
= . I —
w .
al| . ™
al-
= U e s—————————
z g .
& - light grey, wet — &
E 1l AYfar 1500 ] ]
- O " B
@ RO |
& B
=1 R
20 ]
a LA
ol . 0
b= IR - — 7
2| =
= .
gl |-
[ IR —
LG ls
TP 50ifar 150nhm N =
o C . L] 4 .
gll- ~295.5 - o L1
s END OF BOREHOLE
a
Wator
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Tirme L:.-'.vel ta (m)
i .
Y ) July 243017 4.04 -
Tt August 8, 2017 559 -
s eXP August 17, 2017 6.08 -
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| Log of Borehole 71
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 84

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 255075 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30840 |51, 100 200 10 20 30 m
~==- TOPSOIL:280mm =) 3¢ :
- ~304.1 : B
© '] SAND:fine grain, with silt, dark w :
—reddish brown, wet, [0ose — o :
T 7 o X
_' __________________ ~307.1 .
.| SILTY SAND TILLzrace gravel, trace ]
=T clay, light grey, moist, compact to very —| =
_ ] dense 13 :
| & ps |
FUERY i _ P :
< - % |
T i = :
e - 3 -
2 41
. (B} # :
- — 4 41 :
. , N X
- L e :
. B - ] 54 far_150nim . 1
possible cobbles and/or boulders Ll . :
. — — 2
IS o ] & S0{far 1 3 nhrn ||
_ ~302.2 ] 3¢ B
END OF BOREHOLE
Wator
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Tirme L‘_"Vel ta m)
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Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 85

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£ . - ELEv. |< . 75 &0 L. =l unit
= Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = ]
B m g Shear Strencih R Atterberg Limits (3 DOy Weightt |2 We'Q"]t
i 20640 |- 100 200 10 20 30 kNfmn
L 2
TOPSCIL: 300mm ) w0 :
~308.1 - L]
=71 SAND:fine grain, with silt, dark ¢ :
- I~ brown, wet, very loose to loose ] o ]
L _ i :
) ¥ :
2, e
Lt A
- — & :
~307.2 ]
.. | SILTY SAND TILLtrace gravel, trace L
< '1_clay, light grey, moist, dense to very | 7 :
. '] dense o e :
B | , N
E: ‘.'= 5 far 250mm :
a S :
- — 4 a0 :
= o o :
AL P :
Ry = — I
. 93
o ~ v
= id i i :
= — 5 e ]
-
- ‘.:. - — G
- 77 :
I b4 :
L i :
: ~3027 o
END OF BOREHOLE
Wator
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Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 86

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% . = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z|E3 . i, ELEV. |= . 7550 5 3| unit
2| EE Soil Description E Elt 4n [51] 3] Matural Moisture Contet % =l waiaht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30940 |14 100 200 10 20 30 m
[~ TOPIOIL:210mm 30T Oy { :
. /1 SAND:fine grain, with silt, trace ) :
- | _gravel, reddish brown, wet, very loose _| e :
| | 4
. 0O <
--r ] ~308.1 .
“ .| SILTY SAND TILLirace gravel, trace -
2.~ clay, light brown, moist, dense to very —| 7
_ ] dense a1 :
O # :
= — — @
S | ” :
o o it :
;.- I ] S —
= 71 :
. £ X :
< | ) -
- i =
R ~306.1 :
~ '] SAND:fine grain, trace silt, light L
- brown, moist, very dense ] i -
. ~a04.7 ] B ]
SILT: some clay, some interbedded :
|_sand layers, light brown, moist, hard  _| - ] :
| N oL ..
L. | SILTY SAND TILLirace gravel. trace
= clay, light brown, moist, very dense
R — [
. 30 _ :
b k4 :
T o2z -]
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tiln?ne L‘_"Vel ta m)
[t :
-y Upon Completion 570 .10
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| Log of Borehole 74
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 87

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 20, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
Z| B3 . - ELEV. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = ]
2| gF m g Shear Striencth e Atterberg Limits (3 DOy Weightt |2 We'Q"]t
i 30950 |, 100 200 10 20 30 kN
[~ TOPSOIL: 250mm
ey ~308.3 AN o
1 SAND:fine to medium grain, some - b
- silt, trace gravel, liaht grey, moist, — :
compact to very dense -
| - 2 :
O > :
3 . :
W ks :
L _ 2 :
- | ah :
™ urt .
R A .
L - 3 ]
trace silt 33
J A
I T]~305.9 -]
.| SILTY SAND TILLtrace gravel, trace
2.1 clay, light grey, maist to wet, very N

- ldense — 4 2 far z&dmin .
<1 bl et :
L 53 :

K J X :
. - 5 :
=T N § 37 fhor 1 50m b |

~303.3 0 o :
END OF BOREHOLE
Watcr
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Tirme L‘_"Vel ta m)
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| Log of Borehole 75
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 88

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 20, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
— - —— - -
g 5 a1 SFT (N Via ug) Comauys;blg \.ap;;r Read;‘urc_: [ppr} . Malural
| 23 } i ELEV. |= . o~ = _ E|  Unit
2| EE Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 208.45 |- 100 200 10 20 30 m
R L
-] TOPSGIL: 180mm 83 ||, :
© 1 SAND:fine to medium grain, some o) v :
-1 silt, trace gravel, grey, moist, compact | :
| | &7
) ><
R ~307.4 =
J [T SILTY SAND TILLtrace gravel, trace | ]
<--/1 clay, light grey, moist to wat, compact a0 :
“| tovery dense iz x :
| 3 :
- ]
e _ 485 :
o o e :
| 3 H
an :
- )] # :
PO I :
G. 1
- — 4 3 :
= 4 Y Sl X
wa I‘-J T
ey 2
P — 3 :
& 4 — [}
a- :
: 465 :
R i 4 :
T - ;
L
2
. 4h
- G #
R — B
Conlinued Nexl Page B J Watcr Hola Cpsn
apEe
Tirme L:.-'.vel ta {m)
i i
-y Upon Completion 427 4.57
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 75

Project No.  BRM-00038305-B0 Drawing MNo. 88
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
. — I . Comnustible Vapour Reading (ppr;
& Y . ., ELEV. | BTN vaue) 25 50 75 3 Nat”.qal
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
4] 300.15 100 200 10 20 n kNfm
=l — g
< a5 :
L. fa & .
s | ) X :
~202.8 B
END OF BOREHOLE
Watcr
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| Log of Borehole 77
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 89

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled:  July 11, 2017 Auger Sample = Natural Maisture X,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
g 13—0 Loy a1 SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} B NaLu_raI
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% =y WLJr_]Itht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31087 |,| s 100 200 10 20 30 m
[~ TOPIOIL:200mm 3105 ) b B
-1 SAND:fine grain, trace silt, reddish . :
| _brown, moist to wet, very loose to | :
dense |
| _ 3 :
@ % :
B 3 :
. . L > .
- -] light brown | s 4 :
| _ 3 :
a e .
e E N
B i ) u
25 :
(." o
: '« :
— R : 1]
SILT: some clay, some sand, trace A - :
L] .
gravel, dark grey, wet, very soft to soft ~ L]
|
L 94 :
L — 3 :
__________________ ~304.9
-1 SAND:fine grain, trace silt, trace
L gravel, brown, wet, very dense — &
. 75 Tor 290mim . 1
. 2043 LA £ :
.| SILTY SAMD TILLtrace gravel, trace _| » :
2.1 clay, light grey, maist, very dense ™
- — — 7
- 5S4y far 100 -
a L 2 :
- | s
Conlinued Nexl Page W
nlirfg x| ] Elapsed L:a\:j Huola Tpen
Tirme - ta (m)
[t
-y Upon Completion ¥.62 782
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Project No.  BRM-00038305-B0

Log of Borehole 77

Drawing No.

89

Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
% é—o ELEy 'g_: SPT {N Va us) Cnan;ssﬁble Vapsr)tlllrﬂearli;'ﬂsg[pprﬂ} - Natu_ral
i| g2 Soil Description |z 2 40 60 &0 Mo Mosus Comen | 2|, it
2 uE}dg“ m é‘- Shoar Strongth kFa Attarberg Limits (%5 Dy Waight) k] WCIQ@
4] 302.37 100 200 0 20 Kl kNfm
PaaY g
Do S0ytar 150mi —
-t . 7~ L]
o
SO 10
Lo
C 5 Tar THmm
= i W F —
- At A ]
L n
R
S
- 1
D 40 [ar 139 nhr LI
- 1] > ]
<
ik 1
a-
. Arltar 15 1
L e :
. 2987 |, e . ]
END OF BOREHOLE
Watcr
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Tirme L:.-'.vel ta (m)
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| Log of Borehole 79
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. S0

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . 75 &0 L. 3| unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31079 |, 100 200 10 20 30 m
[~ TOPSOIL: 200mm <306 )
"1 SAND:fine grain, with silt, trace :_‘j b
| _gravel, trace rootlets, reddish brown, :
maigt, compact to dense R
13 :
= I e :
-1 trace silt, trace gravel, stratified layers, _| ]
light brown :
24 :
.1 I :
- —] P
L - 30 f
it - :
L - 3 ]
34 :
O x ;
- — 4 1__1'3.
. =
~306.5 :
.| SILTY SAND TILLfrace gravel, trace -
<. T clay, trace clay, light grey, moist to - L
_ ] wet, loose to very dense . :
. ™ i :
L :
el | 5 :
I = — &
= =
= . X :
B " ~ana. B
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
i i
-y Upon Completion 381 .81
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| Log of Borehole 80
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 91

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . i N L. 3| unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 31089 |, 100 200 10 20 30 m
[~ TOPIOIL:300mm :
ety ~310.4 A :
- 7] SAND:fine grain, with silt, trace g i :
[~ rootlets, reddish brown, moist, ] 1]
compact to dense N
| | 1o
0 X
trace silt, trace gravel, light brown -]
24 :
.1 , :
1 — 3 :
- | 39 :
"y e .
St £ .
_ _ 3 -
o :
—wet — 4 Ry
[ Y
L ~306.3 :
~ .| SILTY SAND TILLtrace gravel, trace _| .
= '1 clay, light grey, moist to wet, compact =
. ") tovery dense b :
. ) N :
- X :
a. — 3 :
R I — 3
. 1 k4 :
NN “|-a040 ]
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L:.-'.vel ta {m)
i i
.. Upon Completion 3.66 1688
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| Log of Borehole 81
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. G2

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% . = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . i N L. 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31008 |gl4 100 200 10 20 30 m
<71 TOPSOIL: 250mm P : :
(7] ~3na | N & L]
) SAND:fine grain, with silt, trace :
- gravel, brown, maist, very lngse 1o — T :
compact .
B 7 © e :
5 N :
it )i :
— — @
trace silt, stratified layers L
- — 1 :
F e .
L E .
_ _ 3 -
13 :
] bE :
- — 4 by :
Py N .
- i :
B ] 13 ]
ey /" :
S ~305.2 - > ]
. |-8ILTY SAND TILL®race gravel, trace _| 5 5 :
== " clay, light grey, moist, very dense N L]
o
=.. ‘: B ] &
et 5 :
P oy .
- | | v A :
~303.3 L]
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
[t :
. Upon Completion 3.05 .05
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| Log of Borehole 82
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 83

Proposed Watersand Development

Combustible Wapour Reading O

Date Driled:  June 28, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} B NaLu_raI
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% =y WLJr_]Itht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
—H)— 31020 |gl 4 100 200 10 20 30 m
H o TOPSOIL: 250mm ~ e :
a [ ~310.0 L4 B B
?é % ) SAND:fine to medium grain, trace to :
H - osome gravel, trace sill, stratified — & :
"Eg ) layering, brown, damp, compact to 1
E q ] dense i
oo 2 :
S m 0 4 :
rf ;(ﬁ . - :
ma. L]
i R B — -
. kil :
L/ Il :
— — @
L _ 25 5
L. e, ot X
) N Nt i .
B i . ]
33 :
Ia) o :
A EY .
L _|-308.7 . L
|| SILTY SAND TILL:trace gravel, trace Bt ]
e clay, possible cobbles andfor boulders, ||
_ "] light brown. moist. compact to very ] :
~ - T dense 42 L :
L L J :
LR s :
a T | 5 :
e Eﬁ X
< O x :
= —|-302.4 -]
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L:.-'.vel ta (m)
[t :
-y Upon Completion Dy -
""o..; x August 10, 217 591 -
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| Log of Borehole 84
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. G4

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Fiald Varie Tesl g Panelromeler &
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . 75 &0 L. 3| unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 30976 |gl4 100 200 10 20 30 m
-] TOPSOIL: 250mm 3055 @ e __
) SAND:fine grain, with silt, trace . :
~o—gravel, dark brown, wet, compact — 4 :
13
B ] i >
e ~53045.3 ]
[~ SILTY SAND TILLtrace gravel, trace | ]
<--/1 clay, light grey, moist, compact to very 14 :
“ | dense il ) :
— 3 :
e | 73 :
- '] e .
a0 A A N
_| 3 ]
AT For 24ddmirn .
e {1 > :
‘. a5 fdr 230mn ]
- _ 4 I e .
= +d o - :
- .. B I 57 fur’l Jrim . K
& A A .
a. I | 2
PR — &
S0pfar 1 30mpr . 1
~302.4 L * ___
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 21, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
Z| k3 . - ELEv. |< . i N L. 3| unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30931 || 7 100 200 10 20 30 m
=] TOPSQIL:200mm 3091 o B :
! SAND:fine grain, some silt, braown, o :
| _moist _| ~ :
.y ~3058 -
S5 SILTY SAND TILLtrace gravel, trace _—
=-+-"1 clay, light brown, moist, compact to . 0 :
o 1 very dense 1 o :
" 39 :
. 21 .
e L . :
N — ] :
@ 5 far 280mm _
L | ) e .
= v L N
| 3 ]
= P N .
4 > :
a I ] -
' sk 2800 ]
— 4 ) o
) L] FS :
a | occasional silt inclusions .
a RE
' O | -
= id - 5 :
“ et
a-etq |
a._ : | _ &
- B far pEDinm =
e —30u.9 (] X ]
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Date Driled:  June 20, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit 0
Drill Type: D52 - Track Mount Dynamic Gone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% 18_0 Loy E SPT (N Va ug) Comauys;iblg \.-'ap;;r Foad g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
= m g Shear Strencih R Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
5 20888 |- 100 200 10 20 30 m
=~ TOPSOIL:230mm oL : -
] : ~308.7 | R “ ]
- | SAND:fine grain, with silt, reddish ] :
-l brown, light grey, wet, compact —_ . :
11 :
| _| ] uf .
Ly : .
~307.7 -
.| SILTY SAND TILL:trace gravel, trace bt b
= "1_clay, light grey, maist, very dense _ | |
- 2 . |
X i b :
= | s :
- ]
=.. | | =4 .
L i ¥ :
N 5 L
o an :
. (ah} #C :
ek - 4 34 :
" o = :
. "
> ¥, :
_ 5 :
< - — [}
g\'l . Tz
L (8] b :
rl q _ et
R e ro-0) % - W b
SAND:fine grain, with silt, light grey,
maoist, very dense
5S4y far 100 -
O ble :
— — &
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31119 |, 100 200 10 20 30 m
[ TOPSOIL: 180mm =314 N
"] SAND:fine to medium grain, trace b s
A A T b Py
| silt, light brown, damp to moist, very | :
1 lonse to dense -
B 7 © ! ;
2 :
L IS :
— — z :
L - 38 :
'] " .
S Pas :
B i . ]
5 :
) X :
| — 4 23 :
iy - .
[ A :
--r_ ~306.8 |- ]
Zoo —S8ILTY SAND TILLtrace gravel, trace — L
< clay, light grey, moist to wet, lcose to :
o] very dense M e :
i | | 5 St
A — 1
g'. 4 :
. [y s .
Cu | LA :
=‘._ — —] T
a'.
. g4 far 2‘3( mni _
d i VS :
~303.2 | =
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Drawing MNo. G8
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 31081 |, 100 200 10 20 30 m
[~ TOPIOIL:200mm —310.7 .
21 SAND:fine to medium grain, some i ¥
| silt, trace gravel, dark brown, moist, :
very lonse 1o compact =
B 7] Lo X 5
trace silt, stratified layers, damp a . :
[ s :
| _ s :
L - 25 :
HI h :
— — 3
3 >C :
| — 4 23 :
e . :
[ A :
I wet B B
20
M :
) o :
| — 5 :
S ~305.1
SILT: some clay, trace sand,
| occasional silty clay inclusions, brown, _| 5
wet, stiff =
12 :
o oy :
- _ A A :
— —-3038 |7
SILTY SAND TILLtrace gravel, trace
clay, light grey, wet, very dense
- B8 for 230mm En
) N N
. W Py X
~3028 | 1]
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 255075 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 31082 |, 100 200 10 20 30 m
[ TOP3QOIL: 250mm
] =316 b
1 SAND:fine to medium grain, trace W =
<-osilt, trace gravel, brown, damp, loose :
~1 todense .
13 :
- ] 8 b8 :
a5
G K :
— — 5 :
L - 3 :
') il .
Ly P .
L - 3 ]
1 :
D x :
u - . % 5
i e :
I wet B ]
i
[ ] Y :
(2 ke :
| — 5 :
I I 1 1 )
SILT: some clay, trace sand, brown,
moist, stiff
— — 3
19 :
it e :
I I | L) ¥~ S
| BILTY SAND TILL:trace gravel, trace
<. 1 clay, light grey, moist, very dense
a.' . 3 far 230mn _
- F e "
S ) W N :
~30L8 |, L]
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 23, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauszlible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31073 |, 100 200 10 20 30 m
[~ TOPSOIL:300mm :
s ~310.4 EY N :
=1 SAND:fine grain, with silt, trace - N :
- [~ rootlets, dark brown, moist, very logse ™ 1]
I . (" . :
I ~300.3 N
.| SILTY SAND TILL:trace gravel, trace :
=. " clay, light brown, damp to moist, 15 r :
. | compactto very dense '\ 4 :
.. — z :
e - | _ 71 :
L 0 * :
m — 3 u
B i ;
. O B :
_'!;:________________:"'307-2 .
. SAND: fine to medium grain, trace ™
silt, trace gravel, damp, very dense —
- 4 5 . |
[ et :
I ~306.2 I
.| SILTY SAND TILL#race gravel, trace —
== " clay, light grey,moist, dense to very a3 :
» | dense Q # ;
- — 5 :
P
: 12 . 5
- i X, :
R N ;
} ~304.1 ]
: SILTY CLAY:trace sand, trace 2 L
—gravel, dark grey, damp, hard — & =
— ;
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Drawing No.

100
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— ; . Comnustible Vapour Reading (ppr;
s . - ELEV. |5 e S S i
T|EE Saill Description £ P24 40 B0 ad Watural Moisture Contal % = .
E ES‘F m é‘- Shear Strongth kFa Attarberg Limits (% Dy wWeight) k] \‘l:l"NCJlrﬁ:;t
O] 302.473 1on 200 0 20 E0
~302.0
) SILTY SAND TILLtrace gravel, trace
= 11 _clay, possible cobbles and/or boulders, | 4
. 1 light grey, maist, very dense 56 tor Mmin ||
- ~301.4 o X ]
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Drawing MNo. 101
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 19, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 255075 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30930 |, 100 200 10 20 30 m
[~ TOPSOIL:280mm
“ -3000 | |4 o
"] SAND:fine grain, some silt, reddish e i
= brown, wet — :
T ~3058 1
S5 SILTY SAND TILLtrace gravel, trace _—
=-+-"1 clay, light brown, moist, compact to . 2% :
- ] dense ] o * :
- 3 . :
a’ ':_, b :
1 4 f
Ry - 54 :
< i e :
S — 3 |
L a4 :
o (> % :
ﬂ. T ]
S — 4 43 :
. . Fa " X
e LJ N :
a kY :
el y ] :
- n Sma .
N m 3 :
A ~303.8
SAND:fine grain, trace silt, light
brown, moist, very dense
— — [}
PEy :
J , :
R N oL 1-J85 S [
~ .| SILTY SAND TILLirace gravel. trace
- clay, light grey, maoist, very dense
T ] 50 for SAmm =
= ~301.5 o B :
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Fiald Varie Tesl g Panelromeler &
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
Z|EZ . . ELEV. |= 75 0 75 2 Onit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 31200 |, 100 200 10 20 30 m
-] TOPSCIL: 230mm 3118 .
- | SAND:fine to medium grain, trace G =
L silt, trace gravel, light brown, damp, _ :
compact to dense ]
| | 47 :
O b :
44 :
- - :
L _ s :
B I & % :
L _| 3 ]
37 :
. X :
i e :
S -307.2 b o :
.. SILTY SAND TILLirace gravel, trace _| 5 [~ - :
a- " clay, grey, maist, compact to dense :
el_ — — [}
L ~30R.7 7 :
271 SAND:fine to medium grain, trace O 4 :
- I silt, trace gravel, light grey, wet, dense :
- lams |7
“ou SILTY SAND TILLtrace gravel, trace
< clay, grey, moist to wet, very dense
- | Je
N _ " o b
— ;
Conlinued Nexl Page Elapsed .I'iatc:' Hola Cpsn
Tirme _'Ve ta {m)
i i
. Upon Completion 3.08 a8.08
Tol
“eX
]




EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 94

Project No.  BRM-00038305-B0 Drawing MNo. 102
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
LU _ IR . Comnustible Vapour Reading (ppry
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E 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] kl\c.llg 31
5] 305.70 100 200 m 20 10 fm
P — g
P 73 B
- (] i .
é_' 1 — 1n
R 5{far 1 30 —
' [ X, :
i — 1
.
~300.3
SILT: some clay, some sand, light
| gray, wet, hard — 12
Aftfar 179imen L
e 4 :
- — 1
Sith fhr 1A I~
(] e
_|~2as0 |, ot R ]
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at @
) Ehalby Tube . ¥ Strain at Mailura

Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31212 || 1 100 200 10 20 30 m

(-] TOPSOIL:230mm ~311.6 O e —_

- | SAND:fine to medium grain, trace to L :

1 some gravel, trace silt, stratified _ 1 :
layering, brown, damp, dense to very -
dense —

L _| 3 :
& b :
44 :
- IS :
— — 3 :
_ 35 :
L Ly X
- T .
| _| a :
33 :
i " :
- — 4 et :
= - :
i R :
47
-~y ' :
o :
- — 5 :
— — [}
g :
1 A .
LT .
- — T
R ~304 &
.| SILTY SAND TILL:trace gravel, trace ||
= " clay, light grey, moist to wet, very w0 :
- -] dense i %
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Drawing No.
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— I . Comnustible Vapour Reading (ppr;
HEE R ELEV. |5 T 25 80 ___75 g Mo
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
4] 303.82 100 200 0 20 Kl kNfm
=l — g
. B0[lor 199 thm .
- il X :
é_' 1 — 1n
- Silfor 100 qim —
L X :
- B N L]
ﬂ. B
I ~300.7
. |- SAND:fine to medium grain, trace _
silt, light grey, moist, very dense
— — 1
S fur 1_0'] ] ) —
~299.7 bt s b ]
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Watcr
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Date Driled:  June 28, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT {N) Value B Plastic and Liguid Limit —
Drill Type: D52 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Vanie Test g Panelromeler Y
o . . Comauslible Vapour Reading (ppra}
‘;:’j iSE eev |E SPT (M Vaue) - - o5 2 N;EJLrl]Jiqm
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = ]
2| gF m g Shear Striencth e Atterberg Limits (3 DOy Weightt |2 We'Q"]t
mE 31117 gl s 100 200 0w w® KNfm
a = TOPSOIL: 230mm ~310.6 9] = B
=R ‘| SAND:fine to medium grain, trace :
QF 55 - silt, trace gravel, frace rootlets, _ it :
M@ | statified layering, brown, moist to —
H A - damp, very loose to compact —
i gf T 1 :
o — ) b4 :
0 : |
I gf ]
1 - N
{0 A . :
@ g S i) FaN X
R . 2 :
i | s z
e B 0 4 :
i i ) -
ma - —
i 12
ma O 5
1 1 sors |
s Y ~307.5 ]
B 8T SICTY CLAYwith interbedded thin |
R G sand seams, brown, wet, stiff :
B T 1A w :
: L PLs :
ma: :
QFSTZ_ - ankA -
5 )(ﬁ S5 SILTY SAND TILLtrace gravel, trace B
?é i{" -1 clay, light brown, moist to wet, 12 :
Hoo« | compact to very dense 1 Q * :
S _ - :
ha ) -]
Ha
me T 7
iks An - 6 B
¥ L N & X :
R — T
W‘
= _‘.,_ N 57 fur 1%Imm L |
R e ” ;
. A ~ L]
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~308.7 O il
.| SILTY SAND TILL:trace gravel, trace _| : :
= " clay, light grey, moist, loose to ]
. ] compact L
A | 33 :
2 Ty L .
- #| .
& - :
:. d ] 3 —
. 32 E
i C bl :
a. — 4] 8 :
. o~ :
E some clay L & :
a. R
- [ ! :
) L2 :
2 | — 5 .
- — &
34 Tk 2300 :
s L ¥ :
B 3030 ;]
END OF BOREHOLE
Wator
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 13 & 14, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
B - = SFT (N Via ug) Comauszlible Vapour Reading (ppra} Malural
Z| B3 . . ELEv. |£ 75 50 L 3| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 311.80 || s 100 200 10 20 30 m
[~ TOPIOIL200mm 3117 ) ey :
o '_ SAND:fine grain, trace silt, trace . :
-1 gravel, light brown, damp, compact A :
| | a0
) I
I ~310.5 b
" S8ILTY SAND:trace gravel, dark = —
‘| brown, moist, compact to very dense 54 :
‘ ) x :
| i _ . 5
| ' L - 3 :
l } O e :
_ \ - | ; u
| | 35
. ‘ £ e
.J; __________________ ~308.2 =
‘1 SAND:fine to medium grain. trace =
- Losilt, trace gravel, light brown, damp, - 4 galfar 280 i :
‘| very dense o % :
i foar 00 tmin .
S .
L — 5 :
) I 1 %
SILT: with clay, soma interbedded
sand seam layers, grey, moist, hard
— — [}
55 ok 280 mn ]
~ N .
L) Fas X
L _|~3054 ]
END OF BOREHOLE
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Drawing MNo. 118
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
I . = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g T
i 31143 |, 100 200 10 20 30 m
-1 TOPSOIL: 230mm .
oy ~311.2 A
- | SAND:fine to medium grain, some i b4
L silt, trace gravel, light brown, moist, :
compact to very dense -
| _ 5 :
] ¥ :
ga . :
- s :
— — z :
_ 45 :
™ e .
p— A .
B | y H
2 :
] x :
- 93 far’z\E‘Jmm . _
D I 4 i 7 :
~ _occasional silt inclusions n
5 far 250mn .
£ et
A N .
— — 5 L]
— — [}
&0 for THimm —
i = :
___________________ ~304.7
“ou SILTY SAND TILLtrace gravel, trace
< I—clay, light grey, moist, very dense — 7
o 57 for 150mm ™
S (8 4 :
2 ~303.5 e o |
END OF BOREHOLE
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Drawing MNo. 119
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 22, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Fiald Varie Tesl g Panelromeler &
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£| &3 . L ELEV. |= . i N L. 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 311.80 |, 100 200 10 20 30 m
[~ TOPIOIL:200mm 3917 N
21 SAND:fine to medium grain, trace O e
| silt, trace gravel, light brown, moist, | :
compact |
| | 1
i ]
I ~310.5 L
S5 SILTY SAND TILLtrace gravel, trace  — —
=--'1 clay, light grey, moist, dense ad :
-0 i # :
| _ s :
. _ 32
& [y ]
NS
N ~3089 |, =
"] SAND:fine to medium grain, some ’ =
-1 silt, trace gravel, light grey, damp to 44 :
...] moist, denge to very dense ) 3 :
L k| furF2:B'] 1 . _
r . ¢ O oA :
Y :
h o .
- :
| — 5 :
— — [}
] :
9] X :
e _|~385.3 L
END OF BOREHOLE
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Drawing MNo. 120
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 23, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£ . L ELEV. |= . i N L. [ Unit
= Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % =l waiaht
g m &| Shear Stiencih KFa Atterherg Limits (% Dy Weightt | kﬁ}g 1
i 31142 |, 100 200 10 20 30 m
TOPSCIL: 300mm _ :
~311.4 EN g :
. F : - ~ :
| SAND:fine to medium grain, sorne :
I~ silt, trace gravel, light brown, moist, ] 1]
compact to very dense N
L _ 11 :
0 :
f “r :
W IS :
- — & :
| | 2 :
™y e .
- A .
- i . ]
75 :
0 x :
5S4y far 1 30mim B
| — 4 ) b
. A0 fur’\.‘SDmm B
trace silt U ot .
- — 5
I e e )| % |
~ .| SBILTY SAND TILLtrace gravel, trace
=--/1 clay, light brown, maoist, very dense
R N § 42 Farl1 50min —
L] ki :
o H .
= Eo{far 1.3 mim o —
[ d :
~303.0 - - 1]
END OF BOREHOLE
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Drawing MNo. 121
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 23, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test - Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
= N . Comauszlible Vapour Reading (ppra}
% is E BFT (N vaue] 5 a0 75 o| Malural
] 3 ; . ELEY. |= . - - al  Unit
2| EE Soil Description E Elt 4n [51] 3] Matural Moisture Contet % =l waiaht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 31139 |, 100 200 10 20 30 m
[~ TOPSOIL: 200mm 3112 )
21 SAND:fine grain, some silt, trace {'j e
| rootlets, trace gravel, dark brown to | :
light brown, moist, compact =
| _ 17 :
. X :
23
=
_ o K
R — 2 :
- ~309.2 Lo
SILT: some sand, trace clay, light L|
grey, meist to wet, hard " :
B I o :
— — 3
4] 3 :
| — 4 31 :
FaY - .
[ ey :
T :
1 o :
6 :
| — 5 :
occasional clayey silt inclusions u
L :________________:*—305.8
w7 SANDY SILT TILLfrace gravel, trace
< 1 clay, light grey, maist, very dense
- — &
' A7 for 280m :
F=) "~ .t .
- [ 7~ :
P _ ]
2 — 7
S _
o e far 230mm En
. -~ e
- P :
~3034 |, =
END OF BCREHOLE
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Drawing MNo. 122
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 12, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelromeler &
% - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
g | &5 E 75 50 75 2 ;
= 3 ; . ELEY. |= . - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 31208 |, 100 200 10 20 30 m
[~ TOPSOIL:350mm
g oy - A
[ ~311.7 5 e
-+ |_BILTY SAND TILLtrace gravel, trace _| :
<- "1 clay, brown, moist to wet, loose 10 very Lo
_ %] dense —
ey | i
. o ¥ :
o .
o 13 :
- 2 WS .
[ bl .
| ] 5 :
a. ‘_3 | _| 1 .
: P o .
. oy s .
ENEs I _ a3 L
g 2 E
a I :
e | :
& -
- — 4 55 :
[y N X
[ L X
o 1
£
a Q ¥, ;
— — 3 .
-
’ — — [
a |
e 72 :
,~ R .
- n L X :
- — T
a
o aar 2édmn ]
. 1 S
T —~204.0 |8 L]
- | SILTY CLAY:trace sand, trace
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Drawing No.

122

Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
Bl — SPT N va g Comnustible Vapour Reading (ppr; Natural
£| ET g 25 50 75 E .
3| g Soil Description ELEV. |2 2 a0 60 o ol M Cormg | 2| i
E 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] kr?l,lf%;
9] 303,76 1on 200 0 20 E0
gravel, grey, damp to moist, very
- [~ dense T
- — g
a7 for‘:_"; TN _
-3027 0 > :
. |-SILTY SAND:grey, moist, very dense | | ]
| ‘ - — 0
E I: B I
’ 3013 Sotfar 160 o —
- P .
| SILTY CLAY :trace sand, trace = o L]
- [~ gravel, grey, moist, hard ] n
— — 12
¥ e 37 BB
) X :
R - X I
SAND:fine to medium grain, trace
o silt, trace gravel, grey, moist, very
1-dense —
: S0far 106
~288.3 (] W —
END OF BOREHOLE
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Drawing MNo. 123

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT.GP MEW.GDT 921417

Date Drilled: JUIY 7, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura

Datum: Geodetic Field Varie Tesl g Panelromeler Y

= N . Comauszlible Vapour Reading (ppra}

‘;:’j iSE ELEV E SPT N Vaue) 5 50 5 2 NzEJLrL]Jian

2| EE Soil Description S Elt 4n [51] 3] Matural Moisture Contet % =l waiaht

2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
e 3164 |, 100 200 10 20 30 m
a 221 TOPSOIL: 300mm 2 » :
S ~311.3 - ~ B
- -~ SAND:fine grain, with silt, trace :

b = . — [ X

s I gravel, dark brown, moist :
I ~310.9 .

i @_' 2| SILTY SAND TILLtrace gravel, trace 1

e i ; :

Ao 1 clay, light brown, moist to saturated, . 1 :

‘Ef gﬁe. *| compact to very dense 4 » :
0. -
- - u

q- 4 :
@ gr_ F L] A :
ma - . 2 5
ma H
T gtf : — ] ;"@ g
@ ETG- ‘ t A :

A :
aa L i : u
ng- - ]

a4 24 :
ki O x |
049 N :
i g" 13 ]
I . o 0 > :
ma. -
ne -l _

T .}q_e. 4 e
na O b :

a.’” — | 2 N
B i
QEST-‘. ;
iff )(ﬁc | _
kg
"f ?(ﬁ'e_: o _| 5 i
- i for 333 :

A+ O :

o _ |

N | ;

. a..

< . 53 :

o5 i 3¢ :

e = 8 L

H | 1
Conlinued Nexl Page Elapsed :‘:_‘a:z:' Hola Cpen
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0 ” —_ /1 | Comaustible Vapour Reading (ppr;
£ £g ELEV. |E SPT N Vaue] 25 50 75 3 Nat”.qal
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
(4] 305.34 100 200 m 20 10 kNfm
Elo 7 ‘
S 7 :
Ele- | L 2~ :
E%E" h farl%n ni =
& ~300.7 = 1]
END OF BOREHOLE
Watcr
El | Huola Tpen
Filn?:: L‘_"Vel ta m)
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Drawing MNo. 124

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 15, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Fiald Varie Tesl g Panelromeler &
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£| &3 . L ELEV. |= . i N L. 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 31184 |, 100 200 10 20 30 m
[~ TOPIOIL:230mm 3114 _ :
2| SBILTY SAND TILLtrace gravel, trace i p: :
= -1 clay, light grey, moist to wet, compact _| :
el N BT :
] [ :
B 18 e :
.- A 4 :
L — H :
_| 16 :
- s N :
. et A :
) | — a :
135 :
’ ] . :
ey = - 4 38
oy
. A B
~307.1 .
SAND:fine to medium grain. trace —
-1 silt, trace gravel, light brown, damp, 77 :
. ] dense o very dense ] *, :
i | 5 :
— — [}
12 :
i s :
- — 7
__________________ ~304.4
.| SILTY SAND TILLIrace gravel, trace
21 clay, light grey, maist, very dense —
T &7 :
) X
el n . ]
— ;
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— I . Comnustible Vapour Reading (ppr;
HEE R ELEV. |5 T 25 80 ___75 g Mo
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 Slw 'f"h
E 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] kl\c.llg 31
o 305.54 100 200 10 20 a0 fm
Al ] ~303.1
SAND:fine grain, trace silt, trace
gravel, grey, moist, very dense
- _ .
S0far 1 30min —1
A A .
. L i -
R ~301.8
2| BILTY SAND TILLIrace gravel, trace _| 1o
=- "1 clay, light grey, maist, very dense )
o a7 forf:_‘\ Cin e —
sy ~300.7 A4 1 B
END OF BOREHOLE
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Drawing MNo. 125

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 15, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit [ E—
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
= N . Comauszlible Vapour Reading (ppra}
% 18_0 E SPT (M Vaue) o5 a0 75 a NaLu_raI
= 2 . . ELEY. |= . - - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
] 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 31154 |, 100 200 10 20 30 m
| TOPSOIL:300mm _ 3
= ~311.2 2 s :
S0 SILTY SAND TILLtrace gravel, trace e -~ :
<.+ clay, brown, damp, compact to very |
o ) dense L
M _ 12 :
: 8 :
& :
a R | :
s 4 o .
. ] :
Lo L) ~ .
ot _ 4 :
= - 47 :
: & x 3
a :
e — 3 H
ﬂ.
o " :
o ] X :
& L]
l 52 far IpAmni ) 1
_ 4 £ X ;
: 74
: 0 »« :
ol n . :
a- :
e _____ __ 769
SILT: some sand, some clay, brown,
maist, hard
— — 3
B1 for fETinm B
(1 > :
| — 7
| —304.4
.| BILTY SAND TILL:trace gravel, trace ||
= "1 <lay, brown, damp, very dense L far 25hmm :
s i i
| — 8
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LU _ IR . Comnustible Vapour Reading (ppry
Bl iz _ o ELEV. | BTN vaue) 25 50 75 a Nﬂt”{al
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 Slw 'f"h
E 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] kl\c.llg 31
9] 30324 1on 200 0 20 E0 fm
EONT B — 9
. Eolfar 1. 30mhm ]
e o 4 :
é_' R — 10
i ~301.2
_ | SAND:fine to medium grain, some
c-gravel, trace silt, brown, damp, very 45 thr 75
dense _|~3n0.8 O s —
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Drawing MNo. 126

Proposed Watersand Development
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT.GP MEW.GDT 921417

Date Drilled: JUIY 7, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit 0
Drill Type: D52 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Ware Tesl g Penglrormeler A
% 18_0 Loy E SPT (N Va ug) Comauys;iblg \.-'ap;;r Foad g‘usg [ppra} . NaLu_raI
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% =y WLJr_]Itht
= m g Shear Strencih R Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
e 31144 |, 100 200 10 2n 50 m
A1 TOPSQIL: 250mm
[ ~311.2 A
?é % | SAND:fine grain, with silt, frace i o
Y - rootlets, brown, wet — .. :
@ (E_ T =348 -—
HA .| SILTY SAND TILL:trace gravel, trace ]
IR gf“ 1 clay, light brown, damp to maist, 5 :
H @, "I compactto very dense ] NS :
1l - :
9. ]
I - g
= ; :
f gi : J #
ma -k — z :
[ e X
i, - |
Tge — — 20 . :
mq O X :
T J(tf S — 3 N
s [ 1 .
ma ] e ;
09 T 7 5
i, -
i ga' - — 4 = e
- {J <
Ma. | ]
HEA 2 g 5
N ] B 1
T ](tfa -
i Sf .
me .
A
s 1) i
ik 96 for 2H0mmn :
'(Eq_ iy > .
L | ]
L i .
a7 Fo{far 1.30mm ]
_ ) . :
— :
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Drawing No.
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Date Driled:  June 26, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Fiald Varie Tesl g Panelromeler &
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Date Driled: June 27, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
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Date Driled:  June 12, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 12, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test Undrained Triaxial at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
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L dense |1
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e _| 56 :
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Date Driled: June 27, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type: D52 - Track Mount Dynamic Cone Test —_— Undrained Triaxial at @
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Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie
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Watersand Devealopment
Geotechnical Invastigation

Propased Residential Development

McKay Road West and Veterans Drive, Barrie, ON and

5th Sideroad and 9th Sideroad, Innisfil, Ontaria

SECTION 3

BH# Figure # |Elevation BH# Figure # |Elevation
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Project No.  BRM-00038305-B0 Drawing MNo. 146

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417
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BPT (N} Valus t Plastic, ard Liquid Limit —0
Drill Type: ~ GMESS - Track Mount Dymaniic Cone Tost — Undrained Triaxial at
i Shelhy Tube | " Strain at Failuke &
Datuny; Geodetic Fiale wana Teat ! Panstramstar A
% - = SFT (N Via ug) Comauszlible Vapour Reading (ppra} Malural
g | Bg E 25 50 75 2 !
= 2 . . ELEY. |= . - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g T
i 30488 |g . 100 200 10 20 30 m
-] TOPSOIL: 230 mm e e -
77 TOPSOIL:230 caons | 1S N :
- .| SILTY SAND TILL:trace gravel, trace . :
- _."_clay, brown, damp to moist, very _ fial :
o *] dense -
. Rifar 1580 min .
F it T .
= [ -~ :
s -d
* - — HOf.ar | 3o ||
4 el X -
B — F
&
Rl foor THmam —|
SR O » :
a
) ‘.._ - — 3 E(far 130mm ]
< o X ]
2
'a S0YTar 130 mhm ||
R (] b 4 -
. - Ak -
P S — 4
a. o B ] SOf-jrl.}Unnl -
ERRNE o P :
= A' — ] B
=
" ; I ] & 50{far 1 30nh | |
. ~28R.7 (80 P ]
END OF BOREHOLE
Watcr
Elapsed Hola Open
Tirme L:.-'.vel ta (m)
i ’
-y Upon Completion Dy .23
...;
“ex
.




Log of Borehole 139C

Project No.  BRM-00038305-B0 Drawing MNo. 151

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Developmant

Coambuatinle Wapour Raeading |:|

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: May 29, 2017 Auger Sar?mle & Matiral aistira o
BPT (N} Valus t Plastic, ard Liquid Limit —0
Dril Type: ~ CMEDSS - Track Mount Dynaniie Ganc Test S Undrained Triaxial at
i Shelhy Tube | " Strain at Failuke &
Datuny; Geodetic Fiale wana Teat ! Panstramstar A
= N . Comauszlible Vapour Reading (ppra}
2 18_0 E SPT (M Vaue) 5 50 5 a NaLu_raI
= 2 . . ELEY. |= . - - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g T
i 30530 |, 100 200 10 20 30 m
[~ TOPZOIL:280 mm :
ey ~306.40 EXN ” :
. .| SILTY SAND TILLzrace gravel, trace e -~ :
“ "I~ clay, brown, moist, dense to very — :
. ] dense ]
P I | 34
0 3 _
@ :
- 77 '
. ] X,
=] N s 1
&
:a A3ar 289nim ]
L — Ty hd -
: (- # :
- =_ N * 5O Car 130 min —
[ X -
- .
= -
i - _
= 5S4y far 1 30mim B
i _ 4 o > :
e od ] SGtar 1 30mim ) =
i i ~ :
a L]
P o I 3
PR
e — I
light grey ARy far 130 [
- s [ x :
~2359 - ]
END OF BOREHOLE
Watcr
Elapsed Huola Tpen
Tirme L:.-'.vel ta (m)
imi ’
-y Upon Completion Dy G40
....—"
“eX
[




Log of Borehole 140A

Project No.  BRM-00038305-B0 Drawing MNo. 152

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Developmant

Coambuatinle Wapour Raeading |:|

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 31, 2017 AUQGT Sampla = NMatural Maisture ¥,
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Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 1, 2017 AUQGT Sampla = NMatural Maisture ¥,
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.| SAND:fine grain, some silt. light —
brown, damp to moist, very dense o :
o % :
- — 5 f
— — 3
23 for 250mim :
) T .
L) A .
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Log of Borehole 143B

Project No.  BRM-00038305-B0 Drawing MNo. 162

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 31, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} % NiEJLU_I;ﬁl
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i s02.62 |- 100 200 10 20 30 m
L
[~ TOPSQIL: 300mm :
= ~302.3 =y e :
~+'| SILTY SAND TILLfrace gravel, trace A -~ :
<.~ clay, brown. moist, compact i 1]
N _ 27 :
cL 2 ] :
. L2 e :
s L ¥ ;
N — F :
A - ] he
= - possible cobbles and/or boulders
~2385  |? -
SAND: fine grain, some silt, trace 53 :
gravel, damp to wet, very dense ) 4 :
5S4y far 1 30mim B
_ _ 4 L kL
S0yfar 1 5mn B
(i -~ :
— — 3
— — [}
0 far‘l'_flﬂn ni » 1
~296.3 W o~ ]
END OF BOREHOLE
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Log of Borehole 143C

Project No.  BRM-00038305-B0 Drawing MNo. 163

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 2, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
= N . Comauszlible Vapour Reading (ppra}
z : SPT (N Vi
g iSE eev |E (M Vaue) 5 50 5 2 NzEJLrL]Jil;aI
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 20634 ||z 100 200 10 20 30 m
QR u 2, P
[~ TOPSOIL: 180mm —306.2 L s :
© 71 SAND:fine to medium grain, some :
q = h : - :
-1 silt, trace gravel, reddish brown, moist | b :
_ SILTY SAND TILLtrace gravel, —]
=1 trace clay, brown, damp to wat, . 13 :
N . 8] X :
= compact to very dense [ 4 :
B 29 :
= R :
s L 1 :
N — z :
. -
P ] Gi :
= i e .
5 S .
Y ] 3 5l for 75mim —
] [ x :
= S0{far 1 54npni S
R _ . (] > :
-
ol _|-3at0
~ /| SILTY SAND:trace gravel, light —
| brown, damp, very dense alfer ebmm :
. ) A
[IF - 8
| - — &
X ‘ A Tar 158 B
] K :
| ‘ i | .
_.i_ ‘ SOl far 150 hm ]
. ] ¥
1. ~295.4 - - ]
END OF BOREHOLE
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Log of Borehole 144A

Project No.  BRM-00038305-B0 Drawing MNo. 164

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 31, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 13—0 Loy E SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead g‘usg [ppra} B NaLu_raI
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% =y WLJr_]Itht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i s04.82 |- 100 200 10 20 30 m
L
[ TOP3QOIL: 250mm :
== ~30485 | L :
SILTY SAND TILLirace gravel, trace o s :
a- - clay, brown, moist, very dense — :
a1 _ 40 :
: h ¥ :
R = — k3 ]
a. 1 &) b4
. s b :
S 3028 |, X ;
1 SAND:fine grain, with silt, brown, ]
damp, dense to very dense L
74 :
L — iy 7 :
— — 3
SoiFar 1 S0min B _—
i e
SO far 1 50nhn 1
- | 4 [ > :
__=________________=-300.3
[ SILT:with sand. brown, wet, very 50 far 1 500hm —
dense O p :
- — 3
R ~288.3
SILT: trace clay, trace sand, brown,
maist o wet, hard
— — [}
&0 for THimm —
~338.5 i Y | ]
END OF BOREHOLE
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Log of Borehole 144B

Project No.  BRM-00038305-B0 Drawing MNo. 165

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  May 29, 2017 Auger Sample = Natural Maisture X,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
= N . Comauszlible Vapour Reading (ppra}
Ll = : I
£l Ep eev |E SPT (N Vaue) 5 50 5 2 NzEJLrL]Jil;aI
2| EE Soil Description S Elt 4n [51] 3] Matural Moisture Contet % =l waiaht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 202.80 |- 100 200 10 20 30 m
L
[~ TOPSOIL:280mm
ettt ~302.5 A ’
~ | SAND:fine grain, with silt, reddish W o
— brown, moist — :
__________________ ~392.1 -
) SILTY SAND TILL:race to some —]
--'1_aravel, trace clay, brown, moist, dense | . a ) :
. "1 tavery dense [ A :
- 5 5 :
Ly (W) A :
N — z :
le Soyfar 1 50 ]
P | ) A,
- — 3
et Soifar 159 -
() R -
. Nt £ :
. 8 B
P — 4 W) X
e d ] ~298.5 -
_ '] SAND:trace silt, brown. moist, very
- [T dense ] -
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'S e
L s
| _ 5 |
— — &
2 e :
_ u x :
1 _|-296.3 -
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Log of Borehole 144C

Project No.  BRM-00038305-B0 Drawing MNo. 166

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG [WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 5, 2017 AUQGT Sarmpla = Natural Maisture ¥
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
= N . Comauszlible Vapour Reading (ppra}
‘;:’j iSE eev |E SPT (N Vaue) 5 50 5 2 NzEJLrL]Jil;aI
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
—H)— 20771 |, r? 100 200 10 20 30 m
H o TOPSOIL: 250mm 0 et :
a A ~307.5 -
?é % ) SAND:fine grain, with silt, reddish e .
¥ - brown to brown, maist, loose to — :
5 )(ﬁ ’ compact ]
f g i .
EREAN S = 0 bt
ma e
@ _ST__. R ~A0N6.3 |-
5 )(ﬁ S5 SILTY SAND TILLtrace gravel, trace  — —
?é i{" -1 clay, brown, moist to wet, compact to a7 :
Wt very dense ' »E
a . A
T }(ﬁg I — 2
ki ]
Tg oy —_ 7 :
IF gﬁﬂ 3 * :
a1 B , .
i B
5 45 :
i i‘ 1 [ P :
o Y — 4 74
. i b :
a . .
‘Z_ Ak :
- ] i :
e i — s :
e H s
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. u " :
<4 n Y b :
=: — — 7
i . 504 far 150nhm . =
f ) « :
~299.5 - o ]
END OF BOREHOLE
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| Log of Borehole 145
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 167

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 1, 2017 Augsr Sampls g NMatural Maisture ¥,
SPT {N) Value Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% 18_ = SFT (N Via ug) Comauys;iblg \.-'ap;;r Fead i;g [ppra} . Malural
Z| 83 . - | : 8 2 i
S| g8 Suil Description ELEV. |2 Ll 40 il & Natural Moisturs Conte 1% 2|, bnit
3| & m g Shear Strencih R Atterberg Limits (3 DOy Weightt |2 \":ﬁ}gr]t
S TORSOIL 250mm 0752 o) 4 o ¥y 7 S+
[ ' ~307.3 1 T ==
SILTY SAND TILL1race gravel, trace |+ .
a- - clay, brown, moist, dense 1o very — :
_ "] dense 1
N _ . 34
e 0 * :
. 1 ‘iB
. - ~ LY .
- e ~ :
R — 3 :
=1 | 12 :
. ~ v :
. O X :
R . — 3 2 ) —
= ~304.3 I £ B
~ ] SAND:fine grain, tracs silt, brown, :
-] damp, very dense n #C :
47 for 2B0mn 1
I —-z034  |* Q X, :
| SILTY SAND TILL#race gravel, trace bt ]
=- " clay, brown, damp to maoist, very 3024
N =rd_en_se_ _____________ . Sl for 2himgm —
SAND:fine to medium grain, trace to t ¥ N
-1 some silt, trace gravel, rown, damp,
1 very dense — s
I N § S0 Far 150 —
~301.3 L] X ]
END OF BOREHOLE
Wator
Elapsed Hola Open
Tirme L:.-'.vel ta (m)
[t
-y Upon Completion Dy 5.25
Tol
“ex
]




Log of Borehole 145A

Project No.  BRM-00038305-B0 Drawing MNo. 168

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 31, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
% . = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£| &3 . L ELEV. |= . i N L. 2| Unit
2| EE Soil Description E Elt 4n [51] 3] Matural Moisture Contet % =l waiaht
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30378 |, 100 200 10 20 30 m
[~ TOPIOIL:280mm :
oy -3035 | |4 e :
.. | SILTY SAND TILLirace gravel, trace g -~ :
“: "I~ clay, brown, moist to wet, very dense  — :
o :_-‘: - _ . 4
' 0 » ;
L i = B
. J x :
;_ i | s ]
oL _| 45 :
S 'S o :
Ry - — a
2 ad SoiFar 1 S0min =
N Sas” -
At s :
N ~300.0
<01 SAND:fine to medium grain, some . i
| silt, trace gravel, brown, damp, very  —| 4 'O ] :
dense :
#5 fgr 280mn ]
et
Nt LY
| _ 5 |
— — [}
Ay far 150mtn ) B
~297.4 L X -]
END OF BOREHOLE
Wator
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Log of Borehole 145B

Project No.  BRM-00038305-B0 Drawing MNo. 169

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 29, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Varie Tesl g Panelromeler Y
o . . Comauslible Vapour Reading (ppra}
‘9: iSE eev |E SPT (N Vaue) 5 50 5 2 NzEJLrL]Jil;aI
2| ke Soil Description | E Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35‘ m g Shear Strencih ) Atterberg Limits (3% Dry Weight) 2 kﬁ}g*
i 30471 |, 100 200 10 20 30 m
[ TOP3QOIL: 250mm :
] ~304.5 i . :
| SAND:fine grain, some silt, trace i bt :
~oo—clay, brown, moist, very loose — :
B 7 © X
Y ~5303.3 k]
LT SILTY SAND TILLtrace gravel, trace | ]
<--/1 clay, light brown, maoist, compact to 12 :
. ') dense O i :
e N , |
L ~ 2
a ™ x
S I ~501.8 L
I~ SILT: trace clay, trace sand, light ] 2 —
grey, moist, hard e :
[} 0
| ~301.0 L]
2| SILTY SAND TILLtrace gravel, trace —
=:-"1_clay, light grey. maoist, very dense | . F3 Far 28qmin . :
. o 2 :
- ‘-'s_ N SCiar 1 30min ) —
o i K :
h | — 3
RN — &
. S0pfar 1 30mpr o ]
B ~238.2 ‘-—*' A B
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Till?na L:.-'.vel ta (m)
[t :
-y Upon Completion Dy G.38
e
“ex
]




Log of Borehole 145C

Project No.  BRM-00038305-B0 Drawing MNo. 170

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 5, 2017 AUQGT Sarmpla = Natural Maisture ¥
SPT {N) Value t Plastic and Liquid Limit —0

Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at

) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
Z| B3 . . ELEV. |£ 75 5 L 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30840 |5 - 100 200 10 20 30 m

[~ TOPSQIL: 250mm -~ : :

== ~308.2 = g B

SILTY SAND TILL1race gravel, trace . :

o -clay, brown to greyish brown, moist o | - :

_ "1 wet, compact to very dense .

N | . 2R :

A O s ;

o] 4% o :

s J & :

R — 3 :

=l 1 i 5

Sl M e :

N ~2054 |, I
SILT: some clay, some sand, trace ]
gravel, mottled light brown and reddish 35 :
brown, moist, hard (] » :

B - ‘ £ .
i s

| ~3039 .

~ .| SBILTY SAND TILLtrace gravel, trace —
= " clay, light grey, maist, very dense 2 :
e ™) et .

N o — 5

- :

= 1 n .

g 41 =

: L ¥ :
R N ;
= 50 for_fhmm . —
o ) e :
— :
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EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 145C

Project No.  BRM-00038305-B0 Drawing MNo. 170
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
LU _ IR . Comnustible Vapour Reading (ppry
Bl iz _ o ELEV. | SPT N Vaue] 25 50 75 a Nﬂt”{al
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
4] 300,10 100 200 m 20 0 kNfm
- B ] ¥ ATAr 19 mirn
~2a8.d i ™ L]
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| Log of Borehole 146
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 171

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 1, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 25875 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30708 |, 100 200 10 20 30 m
[~ TOPSOIL: 250mm
] ~308.8 ’4_\ o
) SAND:fine grain, with silt, trace to ./ a8
- f-some clay, trace rootlets, dark brown, — :
maist, very locse =
B 7 Lo x
~ANR7 L
- 1~ 8AND:fine grain, trace silt, brown, —
damp, compact 12 :
O % :
- — 5 :
I ~204 8 1
.| BILTY SAND TILL:trace gravel, trace S0yfar 150 . 1
=~ "L clay, greyish brown, moist, very dense — o= > :
L ] 3 SO far 139mn —
“ 2 H :
. 50 for 75mm =
e i A :
R — 4 L]
- -‘u_ ] SGfar 1 30 nam . ]
c, i Y :
_ 5
— [}
S0pfar 1 30mpr B 1
a ) A :
= — — T
Eoitar 1 3im . ]
~299.2 ) X B
END OF BOREHOLE
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Log of Borehole 146A

Project No.  BRM-00038305-B0 Drawing MNo. 172

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG [WATERSAND DEVELOPMENT LGP MEW.GDT 921417

Date Drilled: Ma}' 31, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit | E—
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Vane Tesl g Panalromeler &
% 18_0 ELey E SFT (N Via ug) Comauys;iblg \.-'ap;;r Foad g‘usg [ppra} % NEEJLU_I;&
EIRE Soil Description e L] an 6 &g Natural Moisturs Conte 1% Sl i bt
2 35\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
mc 30397 |5l & 100 200 n @ 30 m
a I TOPSOIL: 150 mm -3028 Q X, L]
= — ;
i { -| SILTY SAND TILL:trace gravel, trace :
IF gﬁ"' ‘| clay, dark brown fo light brown, moist, b :
3= "1 very dense B
LB -
i gf" 1 N i
ha- @ ® :
| l a :
i ]
& ?[a_ N ] R far 150 nden ]
- L > :
G. ' [ ] 2
B Soyfar 1 50 ; ]
el N ) x> :
P | 3
S0tfar 1 59min ) T
& o Iyt :
S 5S4y far 1 30mim B
e B . ) * :
o ] SCiar 1 30min —
sl i by :
e — 5
| ‘-.. B ] 8
e ARy far 1501 ]
o ~297 ) * 1]
END OF BOREHOLE
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Log of Borehole 146B

Project No.  BRM-00038305-B0 Drawing MNo. 173

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 30, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
= N . Comauszlible Vapour Reading (ppra}
% 18_0 E SFT (N Wauej o5 a0 75 a NaLu_raI
= 3 ; . ELEY. |= . - Al Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30542 |,y 100 200 10 20 30 m
[~ TOPSOIL250 mm ) ] > :
e ~305.2 ]
—71 SAND:fine grain, trace to some silt, s :
- —brown, moist, very loose to loose — :
- n © > f
9
2,
[ -
L — v :
__________________ ~303.2 1
.. SILTY SAND TILLtrace gravel, trace i ]
o ; 4 for 258mmn :
- "_clay, brown, moist, very dense _ s " :
N * O Tar 330w ) —
= L X :
2.
n SOyfar 1a0mnn . —
| 4 ! A __
S0 far 1 50mn K
i s :
. — 3
-
o
Lo . ‘
L S0pfar 1 30mpr ) 1
Y 595 ) X #
END OF BOREHOLE
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| Log of Borehole 147
Project No.  BRM-00038305-B0

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Drawing MNo. 174

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 1, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
% - = SFT (N Via ug) Comauslible Vapour Read inrc_: [ppra} . Malural
£| &3 . L ELEV. |= . i N L. 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
i 30686 |l 4 100 200 10 20 30 m
[ TOP3QOIL: 250mm o : :
== ~306.6 W < B
SILTY SAND TILL1race gravel, trace . :
o -clay, brown, moist, compact — IS :
< 40 . I ]
P ~305.9 o o :
1" SAND:fine to medium grain, some to | ]
. ' A N
with gravel, trace silt. brown, damp, s :
dense to very dense [
54y far 159mm .
i x,
_ s :
__________________ ~304.5 -
2| SBILTY SAND TILLIrace to some ]
= _gravel, trace clay, grey, moist, very _ solfar 1 50mh o :
. ] dense o h :
_ 3 ]
E . SHfar 1 50nhr
0 [ X :
90 for 230rpm :
7] 4 [ X :
S0 1 30 B
el ,
. — 3 -
L . .
&0y far 1 50 1
i 2 :
— T
S N 5t far 1 3nbr . ||
o 0 ~230.1 O ' ]
END QF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
i i
-y Upon Completion Dy F.IT
Tol
“eX
]




Log of Borehole 147A

Project No.  BRM-00038305-B0 Drawing MNo. 175

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 30, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at
) Ehalby Tube . ¥ Strain at Mailura @
Datum: Geodetic Field Vane Tesl g Penelrorreler A
B - = SFT (N Via ug) Comauslible Vapour Reading (ppra} Malural
£| &3 . . ELEv. |£ 255075 2| Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 30540 |, 100 200 10 20 30 m
[~ TOPZQIL: 250 mm
] ~305.2 EN o
1 SAND:fine to medium grain, trace to - A
- -some silt, race gravel, brown, moist, — :
compact to very dense -
o 4 2 5
) ] :
B ] &1 far Z5dinm "
— _ 3 ]
Y ~303.2
.| SILTY SAND TILLtrace gravel, R
2. '_trace clay, brown, moist, very dense  _| 53 ] :
- ! x :
_| 3 ]
T an :
- o x ;
i e :
: B _ :
- i et :
. | 2 _l_..
L . .
" iy far Thirgn ) —
- 4 ~289.1 ‘J - | ]
END OF BOREHOLE
Wator
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
i i
-y Upon Completion Dy G6.33
Tol
“eX
]




Log of Borehole 147B

Project No.  BRM-00038305-B0 Drawing MNo. 176

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 1
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Drilled: Ma}' 29, 2017 AUQGT Sampla = NMatural Maisture ¥,
SPT {N) Value t Plastic and Liquid Limit —0
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Field Vanie Test g Panelromeler Y
% - = SFT (N Via ug) Comauysliblg Vapour Read g‘urc_: [ppra} . Malural
Z| 23 . - ELEv. |< . 5 50 £ =l unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2 35'\ m g Shear Strencih e Atterberg Limits (3 DOy Weightt |2 kﬁ}g T
i 20012 |- 100 200 10 20 30 m
L
[~ TOPIOIL:280mm :
] ~308.8 :.3' e :
.| SILTY SAND TILLfrace gravel, trace hd -~ :
“: "I~ clay, brown, moist, very loose to very  — :
] dense B
el _| NE :
- o) > -
a :
a o :
X | © :
h I ] Z :
. Lo
. £y f-nrl.f.ﬂrr i L]
a. L Lo
- — 3 Fiyfar 1 EAingen ) —
ERY i X, L]
-
& B N
’ E0ifar 1.30mhm ||
s A —
.= — 4
P - S0y ar 159npr . |
[ S |
“
Y — 3
-
a T ] & S{tar 1 300h ||
- 3029 ] > -]
END OF BOREHOLE
Watcr
Elapsed Huola Tpen
Tirme L‘_"Vel ta m)
i i
-y Upon Completion Dy §.22
...:"
“eX
.




Log of Borehole 147C

Project No.  BRM-00038305-B0 Drawing MNo. 177

Project: Geotechnical and Hydrogeclogical Investigation SheetNo. 1 of 2
Location: McKay Road West & Veterans Drive, Barrie

Proposed Watersand Development

Combustible Wapour Reading O

EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Date Driled:  June 2, 2017 AUQGT Sampla = NMatural Maisture ¥,
SFT (N] Value B Plastic and Liquid Limit | E—
Drill Type:  CMES5 - Track Mount Dynamic Gone Test — Undrained Triaxal at @
) Ehalby Tube . ¥ Strain at Mailura
Datum: Geodetic Fiald Ware Tesl g Panalrormeler 'y
— . — - -
g 1—0 E' SFT (N Via ug) Comauys;blg \.ap;;r Read;‘urc_: [ppr} . Malural
Z| 23 ) - ELEV. |= . _ = A Unit
2| ke Soil Description £ Lt} 4 60 [xt) Matural Moisture Contet % = vaiant
2| aF m g Shear Strencih R Atterberg Limits (3 DOy Weightt |2 kﬁ}g*
5 30896 | 100 200 10 20 30 m
[~ TOPSOIL:300mm :
it ~206.7 ,1} o :
S0 SILTY SAND TILLtrace gravel, trace ~ N :
<1 clay, brown, moist, dense to very n |- ]
o ) dense |
M _ 4n :
} m X :
o :
o | ]
S 33 .
21 . :
oo L 2 :
st H s :
‘. _ 74 :
. ™ e :
a = .
R — 3 H
q.
- SHfar 1 50nhr :
. il s ;
= _‘_
— 4 BB :
. F [ .
L. L Ea X
. . R R AT el
s o 4 :
el N . :
a5 X
o - 6
a - E0far 100immm
o i 4 :
£ - — T
o
a'_ - —
- . a7 f-JrlSGn i
A _ s C_,i :'C
Conlinued Nexl Page Elapsed Wator Hola Cpen
Tirme L‘_"Vel ta m)
i i
. Lpon Completinn Dy 10.82
....—"
“eX
.




EXPLOGBRAMPTON 383088 BH LOG (WATERSAND DEVELOPMENT LGP NEW.GDT 921417

Log of Borehole 147

C

Project No.  BRM-00038305-B0 Drawing MNo. 177
Project Geotechnical and Hydrogeclogical Investigation SheetNo. 2 of 2
LU _ IR . Comnustible Vapour Reading (ppry
£l 3 . ., ELEV. | BTN vaue) 25 50 75 3 Nat”.qal
ERSS Soil Description e 2t 40 B &0 Natural Waisture Ganta il 7 S el
2 55 m é‘- Shear Strongth kFa Atterberg Limits (% Dy Weight) k] WC'Q@
4] 300,66 100 200 m 20 0 kNfm
I I g
N S0far 1 5min L
= i = L]
é_' R 10
- 50 Far 150 o I
: ~285.1 ) x ]
END OF BOREHOLE
Watcr
Elapsed Huola Tpen
Till—'):: L:.-'.vel ta (m)
im :
Upon Completion Dy 1082

Fax ol




