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DELTINI COMMERCIAL DEVELOPMENTS
1350 Shawson Drive

Mississauga, ON

L4W 1C5

Attention: Ms. Marika Zigon
Dear Ms. Zigon,
Subj ect: Infiltration Study - 637040 Prince of Wales Rd., W. Primrose, ON

WSP Canada Inc. (WSP) was retained by Deltini Cenaral Developments/1461125 Ontario
Limited to complete an infiltration study of curtesite conditions for select locations at 636040
Prince of Wales Rd West in Primrose, Ontario. Féguishows the site location. The work was
completed to determine the infiltration potentiattee varying soil conditions at the property for
consideration of Low Impact Development (LID) teirjues. The testing, methodology,
calculations and data assessment are in accordatiicthe Low Impact Development Stormwater
Management Planning and Design Guide issued bydhento Region Conservation Authority
and Credit Valley Conservation (TRCA and CVC). Thasults of the testing are compared to the
requirements established in the Stormwater ManageRianning and Design Manual (MOE,
March 2003).

Yours sincerely,

el Collei? %/M

Nicole Collins Gord Jarvis
Environmental Technicic Team Leac- Environmen
GJ/ham

WSP ref.: 181-01582-01

UNIT 1
14 RONELL CRESCENT
COLLINGWOOD, ON, CANADA L9Y 4J7

T: +1 705 445-0064
F: +1 705 445-0067
wsp.com

WSP Canada Inc.
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1 INTRODUCTION

The Site is located on the west side of Prince aféd/Road West and north of Highway 89 in a mixeel-u
area in the Town of Primrose, Ontario. The Siteuisently agricultural with a total area of apprositely

382,800 m (94.6 acres).
The objectives of this investigation include:

Evaluate the potential infiltration rate of nats@ls above the water table using in-situ infilwat
testing; and,

Collection of soil samples at the same depthsesedts to be submitted for grain-size analyses.

636040 PRINCE OF WALES RD., W. PRIMROSE, ON WSP
Project No. 181-01582-01 October 2018
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2 IN-SITU TESTING

WSP conducted the in-situ infiltration testing (Ian September 24 & 25, 2018. A small excavator was
required to dig to the target depths to performtésting. The testing was conducted with a douioig-r
infiltrometer in the test-pits excavated to deptaggying between 0.5 to 1.6 m below ground surfB€S).
The in-situ infiltration testing was completed aven locations (test pits) at the site, with ei@)ttests
completed (IT1 to IT8) to determine the infiltraticate of the soils. The location of the infiltatitests is
shown orFigure 1 and the results are summarized able 1 below, and inPAppendix A.

Infiltration testing was completed by saturating thative soils and measuring the rate of wateltriafion
(mm/hr) at each location.

The testing was completed in the various soil dions encountered at the site and have been cothpare
to each other in the following categories; claydtyasd silt; and, silty sand, sand and gravellgdsa

The measured infiltration rates in the clayeyailtl silt materials encountered at the site ranged 6 to

28 mm/hr, with a geometric mean of 16 mm/hr, andneability rates ranged from 2.5x4@ 1.5x1¢
cm/s. As per the LID guideline, a safety correctfantor of 2.5 should be applied to the measured
infiltration rates to calculate the design infitica rate. The safety factor is required to accdontsite
heterogeneity, potential reduction in soil permigtduring construction and gradual accumulatifiree
sediments over time. As such, the recommended mésiiffration rate for the clayey silt and siltikso
encountered at the site is 6 mm/hr.

The measured infiltration rates for the silty sasahd and gravelly sand materials encountereceatith
ranged from 61 to 212 mm/hr, with a geometric mefah48 mm/hr, and permeability rates ranged from
2.8x10* to 3.0x1( cm/s. As per the LID guideline, a safety corrattiactor of 2.5 should be applied to
the measured infiltration rates to calculate thsigte infiltration rate. The safety factor is reauirto
account for site heterogeneity, potential reduciiorsoil permeability during construction and gradu
accumulation of fine sediments over time. As suloh,recommended design infiltration rate for they si
sand, sand and gravelly sand soils encounterdx &ite is 59 mm/hr.

In addition to the field testing for infiltratioigrain size analyses of soil samples were compldtieel.
grain size distribution chart is presented\ppendix B, along with the infiltration testing results. The
results show that the clayey silt and silt soilagist of 0 to 5% gravel, 4 to 15% sand and 80 b 96
fines. The results show that the silty sand, sambgaavelly sand soils consist of 0 to 33% gravélfo
90% sand and 6 to 30% fines. The hydraulic conditgtvalue (K) was estimated from particle size
analyses using the Hazen method, which is an erapilationship where:

K = C*d?
Where:
C = constant, average value of 1.0, when D isinmmand K isin crmy/s;

dio=diameter of the 10" percentile grain size (mm).

636040 PRINCE OF WALES RD., W. PRIMROSE, ON WSP
Project No. 181-01582-01 October 2018
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Table 2-1 Summary of Infiltration Test Results

INFILTRATION TEST - DOUBLE-RING ESTIMATED
INFI LTROM'ETER i PERMEABILITY (K)  ESTIMATED
(CM/9) PERMEABILITY
Test Pit M easured Calculated CALCULATED (K) (CM/S)
SOIL TYPE | Depth (m) | Infiltration Rate | Percolation Time FROM CALCULATED
TEST AT TEST (mm/hr) (T) (min/cm) INFILTRATION FROM GRAIN
TEST #| LOCATION | DEPTH RATE SIZE ANALYSIS
IT1 TP1 Clayey Silt 1.0 5 120 2.5x80 <1.0x16¢
IT2 TP2 Silty Sand 1.6 61 10 2.8x40 2.7x10°3
IT3 TP3 Clayey Silt 1.0 28 21 1.5x%0 <1.0x16¢
IT4 TP4 Sand 1.0 195 3 2.2 x40 7.5x10°2
ITS TP5 Silt 1.2 19 32 3.6x10 1.8x1073
IT6 TP5 Silty Sand 0.5 212 3 3.0x40 2.2x102
IT7 TP6 Gravelly Sand 1.0 189 3 1.9x18 1.4x101
IT8 TP7 Silt 1.4 23 26 7.3x1D 3.5x1073
636040 PRINCE OF WALES RD., W. PRIMROSE, ON WSP
Project No. 181-01582-01 October 2018

DELTINI COMMERCIAL DEVELOPMENTS Page 3



3 GEOTECHNICAL INVESTIGATION

WSP also completed a geotechnical investigatidhirdyiprogram at the site in February and March01
As part of this drilling program, groundwater mamihg wells were installed in seven borehole |anadi
as shown orFigure 1. The borehole logs are included Appendix C. The observations made of the
groundwater conditions in some monitoring wells swsmarized i able 2-2 below:

Table 3-1 Groundwater Levels Observed in Monitoring Wells

DATE OF WATER WELL DEPTHTO

LEVEL DEPTH WATER
WELLID  MEASUREMENT (M BGS) (M BGYS)
BH18-02 March 6, 2018 4.68 3.94
BH18-03 March 6, 2018 474 1.52
BH18-04 March 6, 2018 7.60 6.76
BH18-05 March 6, 2018 5.63 2.12
BH18-07 March 6, 2018 4.65 2.30
BH18-08 March 6, 2018 7.04 5.20
BH18-10 March 6, 2018 4.40 1.64
BH18-11 March 6, 2018 5.25 3.48

Groundwater was encountered in TP6 at a depth7omOBGS. Groundwater was not encountered in any
of the other test pit locations. Based on the M&@h8 water level measurements (Seble 2-2), the
depth to groundwater can be expected to range Irtéthto 6.76 m BGS. In order to confirm seasoigii h
groundwater in the area of the storm water managefaeilities, continuous groundwater level monitgr

is recommended.

Bedrock was not encountered in the boreholes drdkepart of the geotechnical assessment comgéted
the site in which the drilled depths ranging frorh ® 8.2 m BGS.

For the consideration and design of LID stormwatanagement techniques, Table 4.1 of the MOE Storm
Water Management Planning and Design Manual shzeilstlhered to; infiltration rate15 mm/hr, > 1 m

to groundwater table and > 1 m to bedrock.

We trust this report satisfies your needs. Iféhame questions or if more information is requirgdase do
not hesitate to contact our office.

Prepared by: Reviewed by:
W 5
Nied) Colei? %
Nicole Collins Gord Jarvis
Environmental Technician Team Lead - Environtnen
636040 PRINCE OF WALES RD., W. PRIMROSE, ON WSP
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Location - TP1

Test 1
Time (min) Infiltration (mm)
1 0.0
2 0.0
3 0.0
4 0.0
5 0.0
10 1.0
20 2.0
30 3.0
40 4.0
60 5.0
IT1 - Infiltration vs Time
100
90
80
€ 70
E 60
§ 50
£ 40
€ 30
20
10
0
0 10 20 30 40 50 60
Time (min)
e Test 1

Location IT1

fil
WS I ) " e 201
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Location - TP2

Test 2
Time (min) Infiltration (mm)
1 1.0
2 3.0
3 4.0
4 5.0
5 6.0
10 12.0
20 23.0
30 33.0
40 42.0
60 61.0
IT2 - Infiltration vs Time
100
90
80
€ 70
E o
S 50 —
g 40 /
E 20 ///
20 //
10 =
0 —
0 10 20 30 40 50 60
Time (min)
e Test 2

Location T2
\ \ \ I ) Infiltrometer Test
October 2018
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Location - TP3

Test 3
Time (min) Infiltration (mm)
1 0.0
2 1.0
3 1.0
4 2.0
5 2.0
10 4.0
20 9.0
30 14.0
40 19.0
60 28.0
IT3 - Infiltration vs Time
100
90
80
€ 70
£ o
.§ 50
£ 40
€ 30
20 /7//
10 I
0 _———“—/
0 10 20 30 40 50 60
Time (min)
e Test 3
Location IT3
\\ \ ) Infiltrometer Test|
October 2018
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Location - TP4

Test4
Time (min) Infiltration (mm)
0.5 20.0
1 37.0
1.5 52.0
2 67.0
2.5 81.0
2.75 87.0

IT4 - Infiltration vs Time

500
450
400

m
w
U1
o

300
250
200
150 =
100 L

50 /

Infiltration (mm)

0 10 20 30 40 50 60
Time (min)

e Test 4

Location IT4
\\ \ I ) Infiltrometer Test|
October 2018
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Location - TP5

Test5
Time (min) Infiltration (mm)
1 0.0
2 0.0
3 1.0
4 1.0
5 2.0
10 3.0
20 7.0
30 10.0
40 13.0
60 19.0
IT5 - Infiltration vs Time
100
90
80
€ 70
E &0
S so
£ 40
€ 30
20 —_—
10 —
0
0 10 20 30 40 50 60
Time (min)
e Test 5
Location IT5

fil
Wi o e
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Location - TP5

Test 6
Time (min) Infiltration (mm)
0.5 14.0
1 27.0
1.5 38.0
2 49.0
2.5 59.0
3 69.0
3.5 78.0
4 87.0

IT6 - Infiltration vs Time

500

400

300

200

Infiltration (mm)

100 /

10 20 30 40
Time (min)

e Test 6

50 60

\\\I)

Location IT6

Infiltrometer Test|
October 2018
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Location - TP6

Test 7
Time (min) Infiltration (mm)
0.5 25.0
1 45.0
1.5 62.0
2 77.0
2.5 87.0

IT7 - Infiltration vs Time
500
400
E
£ 300
c
S
3200 -a» ep o o oo | o> o o
% g = -|===r
_— -
100 / <
0
0 10 20 30 40 50 60
Time (min)
e Test 7

Location IT7
\\ \ I ) Infiltrometer Test|
October 2018
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Location - TP7

Test 8
Time (min) Infiltration (mm)
1 1.0
2 2.0
3 2.0
4 2.0
5 2.0
10 3.0
20 5.0
30 7.0
40 12.0
60 23.0
IT8 - Infiltration vs Time
100
90
80
€ 70
£ o
.§ 50
£ 40
€ 30
20 e
10 B
0 L=
0 10 20 30 40 50 60
Time (min)
e Test 8
Location IT8

fil
Wi o e
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UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY AND SILT

SAND

GRAVEL

Fine Medium | Coarse

Fine | Coarse

GRAIN SIZE IN MICROMETERS

SIEVE DESIGNATION (Imperial)

636040 Prince of Wales Rd, Primrose, Ontario

1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3/8" 1, " 1"
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L ___g-——:;j;-—”" - I I */7
. A e T
| |
AN ! LT/
Al / = iaE
"0 RN T —t—
¥ | | / | |1
| | //” | | 1
- i T
/ / | | /‘ / | i [ :
o / /sy ! ! |
0 ) 3 ¥ R | | !
5 i i i | R
9 / | |/ | | !
= | | | 1
z | | | | :
% | /r | | Lo
w4 | | | | | | :
)‘ / | M | | | RN
/ | | | b
30 / / ! : : : : —8—|T1
| —a— T2
| | | | T —
20— .4; | | | | L | -
| | | | I
y /./.// ! | ! ! ! ! ITS
| —8—|T6
4+ | | | | |
P Sl e IR
- 1 | | | | | —=— T8
4:/;——* bl | | | | i
o ‘ il | | | | L
0.001 0.01 0.1 GRAIN SIZE (MM) 1 10 100
GRAIN SIZE DISTRIBUTION Flaure No: =
Project No. 181-01582-01

Date : October, 2018
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WS I ) LOG OF BOREHOLE BH18-01 1 OF 1

PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 1

PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm

DATUM: Relative Date: Feb/28/2018

BH LOCATION: See Figure 1

STANDARD PENETRATION TEST

SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC WATURAL — jquip| |5 | REMARKS
) 5 = 20 40 60 80 100 |"MT  conrenr UMTIE 5 | GR/:\IEDSIZE
1% ol|>57
ELEV z|, S€|Z8| & [SHEARSTRENGTH (kPa) o LR 25 osmiBuTion
DEPTH DESCRIPTION T go ZE| & [o unconFneD  + & Soncitty 83[57 %)
=z ¥ |. oz & | ® QuUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface '(7) % t z [0) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 24cm Wy All samples
L read Oppm on
0.2| CLAYEY SANDY SILT 1SS | 2 2 D PID meter
[ (Reworked): trace gravel, brown,
moist, very loose
0.8 SILTY CLAY TILL: trace gravel, /y
[ 4 trace sand, brown, moist, firm /i’
f/jy 2|1 8SS| 8 8 e
[ 15| GRAVELLY SILTY SAND TILL: 9'.;;
trace clay, occasional cobble, ;E)
brown, wet, compact )2.. 3[SS | 11 11 o 32 34 26 8
2 g
B ol [
)
| 2.3| SAND AND GRAVEL: some silt, 3
L some cobble/boulder pieces, grey.
- dry, dense to very dense 42 42 [°]
B
- D 50/ 50/ 50mm
3.2| AUGER REFUSAL: ormT
Notes:

1) Auger refusal on boulders.

2) Redrilled second hole 1 m North
of original borehole and had auger
refusal at 1.4mbg.

2) Redrilled third hole 2m South of
original borehole and had auger
refusal at 3.2mbg.

3) Borehole was dry and open upon
completion.

Py 10a0s

GRAPH 3 3. Numbers refer 8=3%
GROUNDWATEi(ELEQsATigNSMh NOTES X to Sensitivity o

Measurement §2

Strain at Failure




\\\I)

LOG OF BOREHOLE BH18-02 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 2
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/28/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC WATURAL — jquip| |5 | REMARKS
= E 20 40 60 80 100 |"MT  content LMIT|E_|g AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 188)ET %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface 'J; b4 = z [CIRS) o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 38cm A All samples
RS read Oppm on
X 1|SS| 4 4 el PID meter
0.4| SILT AND SAND (Reworked):
trace clay, trace gravel, trace
organics, brown, moist, very loose
[ 0.8] YQloose
[+ SANDY SILT (Reworked): some i
clay, some gravel, trace organics, 1 2 | SS 8 8 o
brown, wet, loose
[ 15| GRAVELLY SILTY SAND TILL: ot
trace clay, some cobbles and -EN
boulders, brown, wet, loose )2 1 3| SS 9 9 o
N
109
D1 [
dense Pl
l I 4| ss| 36 . °
B
5| SS | 39 39 o
- {w. L. 8.9 mBGL
I .|Mar 04, 2018
4.3| GRAVEL: some sand, some silt, 9] ’
B some cobble/boulder pieces, grey, |o D
dry, dense )O 6| Ss | 44 |+H 44
OQ
N
4.9] END OF BOREHOLE:
Notes:
1) Borehole was dry and open upon
completion.
2) 30mm piezometer was installed
upon completion.
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: {‘(‘)“g“;i’;\;f;e‘ © ®73% Syain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-03 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 3
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/28/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
@ RESISTANCEPLOT— pLASTIC TRAL  Liquin| | [& REMARKS
. - = 20 40 60 80 100 [YMT content UMITIE_f& AND
9 wE é 2 - I 1 1 1 I We w w, Eg‘; 3? GRAIN SIZE
ELEV DESCRIPTION e 35|22 g |[SHEARSTRENGTH (kPa) ' ————o—— |¥5|Z 2| DISTRIBUTION
DEPTH S| ZS |3 5| & |© UNCONFINED  + gsenginiy o¢[27 %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface 'J; b4 = z [CIRS) o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 32cm A All samples
S read Oppm on
7. 4 | ss 8 D PID meter
0.3| CLAYEY SILT (Reworked): some
— sand, trace organics, brown, wet,
[ firm/stiff
[ 0.8| SILT: some clay, some sand,
[ 4 brown, wet, loose
2| SS 8 o
[ 15| CLAYEY SILT TO SILT AND
- CLAY: some sand, trace gravel,
[ brown, moist, firm to very stiff 3| SS 5 o
2
trace sand, occasional gravel
l 4|ss| 7 o
B
34| SAND AND GRAVEL: some sit, 5|88 |2 °
B brown, wet, compact
[« a3
50
B KA
4.6| SAND: some gravel, some silt,
brown, saturated, very dense 6| ss | 60 60 °

o

5.0 END OF BOREHOLE:

Notes:

1) Borehole was wet at 3.1 mbg and
was open upon completion.

2) 30mm piezometer was installed
upon completion.

Py 10a0s

GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +°,X " to Sensitivity e} Strain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-04 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 4
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/27/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC WATURAL — jquip| |5 | REMARKS
) = = 20 40 60 80 100 [“MT content UMITIE _f5 AND
9 9 |22 =z ! : L ! : We w w, |=€|3%| craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |%2|2 2| DisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 835+ %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface '(7) z i z OS] ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 36cm A All samples
RS read Oppm on
KX 1| ss | 22 o PID meter
0.4]  SILTY SAND: brown, moist, Tk
i compact }..l'.l
A
1
- .l'.l 1
= 1.0
l'li' 2| SS | 24 o
:"I.l'
.l'.l 1
B {~l'.l
| &
s ;I:l.l'
i : '1| 3]ss |27 o
5 iy
I 1"|."
.l'.l 4
1..1'.I
B | |.i'
Tdl4|1ss| 23 o
- .l'.l 4
i ot
E H
i compact to dense T :1
}l: 5| 8S | 30 o
i :"I.l'
.l'.l 4
14
L 3.8| SAND: trace gravel, trace silt,
4 brown, dry, dense
- -6 ]SS | 38 o
4.2| SILTY SAND: trace gravel, brown, l'.i 1..
moist, dense }l:
:"::"
[ SE
[ 1117 | ss | 35 o
| 5 l |{
I :|'|.l'
.l',l 1.
{.l'.l
I |.l
B :l.l.l.
I .l',l 1.
| {.l'.l
[ [
| 6 :|'|.l'
| moist to wet, compact i I11I
{:} 8|Ss | 26 9
[ :l',l'i..
| {.l'.l
i 1 w. L.
[ 7 T I~1. Mar 04
i 11
I |.l
KiE)
i Ty
4 7.6/ CLAYEY SANDY SILT: brown, wet,
El compact
1. 9SS | 16 16
52 END OF BOREHOLE:
Notes:
1) Borehole was wet at 7.4 mbg and
i was open upon completion.
2) 50mm groundwater monitoring
a well was installed upon completion.
GRAPH 3 3. Numbers refer 8=3% ) .
GROUNDWATER ELEVATIONS NOTES +2,X 2 to Sensitivity o} Strain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-05 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 5
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/27/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC WATURAL — jquip| |5 | REMARKS
= H 20 40 60 80 100 |"MT  content LMIT|E_|g AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 188)ET %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface '(7) z t z OS] ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 26cm A All samples
RN read Oppm on
0.3| FILL: gravelly silty sand, trace 11 SS 6 6 o PID meter
B organics, brown, wet, loose
i gravelly sand, some silt, compact
| 1
2SS | 22 Tzz 9
- 3[1SS| 20 20 e
2
[ [ hejw. L 2.1 mBGL
[ 2.3] GRAVELLY SAND TILL: some silt, [ | t{Mar 04, 201
B trace clay, cobble pieces, brown, LA N "
- wet, compact - 14| 8S| 29 oy = 29 0
QQ x’xxE x’xx
E 56y e
D- " 1y O
@ . AT AR
) g
.".:6 5SS | 16 ¥ E,'x 16 0
| b " gy = O
@ . K] .
b Q. wH
0§ M
= p- " Y =
. A K
e =i
g8 =
D- " oyt
- 4 x' t— x' 1|
| 4.6) GRAVELLY SILT AND SAND TILL: o[ e
i some clay, cobble pieces, brown, ;G) 6| ss| s | :x’, X5 °
: moist, very dense )D. =
| 5 P ) -
[ 5.5/ GRAVELLY SANDY SILT TILL: o7 =
s some clay, cobble pieces, grey, 1N
- moist, dense JD 117 |SS | 44 44 o
E Aol
6.1| END OF BOREHOLE:
Notes:
1) Borehole was open and dry upon
completion.
2) 50mm groundwater monitoring
well was installed upon completion.
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: {‘(‘)“g“;i’;\;f;e‘ O #73% Strain at Failure

1st 2nd  3rd  4th
Measurement §2




I LOG OF BOREHOLE BH18-06 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 6
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/26/2018

BH LOCATION: See Figure 1

STANDARD PENETRATION TEST

SOIL PROFILE SAMPLES
@ RESISTANCEPLOT— pLASTIC TRAL  Liquin| | [& REMARKS
= E 20 40 60 80 100 |"MT  content LMIT|E_|g AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION T As|25| & |o unconFmneD  + & Soncitty 83[57 %)
= = g ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface 'J; b4 = z [CIRS) o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 43cm A All samples
/3 4 ss | 4 ’ L‘igd,ﬁggg’:‘ "
4
- 0.4| FILL: sandy silt, trace gravel, trace
i clay, trace organics, brown, moist,
very loose to loose
I gravelly sandy silt, some clay, trace
L1 organics, occasional cobble pieces,
compact 2SS | 14 14 o
[ 15| SAND AND GRAVEL: some silt,
cobble pieces, brown, wet, compact
2-13]| SS | 28 28 °

T

2.1| END OF BOREHOLE:

Notes:

1) Borehole was open and dry upon
completion.

Py 10a0s

GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +°,X " to Sensitivity e} Strain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-07 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 7
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Mar/01/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC TRAL  Liquin| | [& REMARKS
) = = 20 40 60 80 100 [“MT content UMITIE _f5 AND
9 9 |22 =z ! : L ! : We w w, |=€|3%| craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |%2|2 2| DisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 835+ %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface '(7) z t z OS] ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 30cm ]
I./',')X
[ 0.3] SILTY SAND (Reworked): trace l.i 1 t|ss| 3 ° PID:0.6ppm
- organics, brown, moist, very loose I.l'.l.
- to loose II |.}.
it
[, {Illl
1.1 SAND: some gravel, brown, wet, L. 2|ss 6 ° PID:0.7ppm
loose
[ cobble pieces, compact
:2 3(8Ss| 20 ° PID:10ppm
[ 2.3| CLAYEY SILT: brown, moist, ] “"HW. L. 2
B firm/stiff Mar 06
[ 2.6] SILT AND SAND TILL: trace i 4SS 8 § #2558 10
! gravel, some clay, brown, very moist I;l'.l.
B to wet, loose to compact II |.}.
= :l'?'L
147"
l Ss | 15
3.4| SAND: trace silt, trace gravel, 5 e PID:2.6ppm
B brown, wet, compact
[«
I cobble pieces IL
3 6 |SS | 13 1 i PID:0.9ppm
5.2| END OF BOREHOLE:
Notes:
1) Borehole was wet at 2.3 mbg and
was open upon completion.
2) 30mm piezometer was installed
upon completion.

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
ist 2nd 3rd  4th

Measurement SZ




I LOG OF BOREHOLE BH18-08 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 8
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Mar/01/2018
BH LOCATION: See Figure 1

STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
@ RESISTANCEPLOT— pLASTIC TRAL  Liquin| | [& REMARKS
) = E 20 40 60 80 100 [|UMT conment UMTIE [t AND
) . g 2 > ) 1 L I I We w w, =¢|5%| GRAINSIZE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |%2|2 2| DisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 835+ %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface '(7) z i z OS] ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
0.0 TOPSOIL: 25cm ]
0.3| SILTY SAND (Reworked): brown, 1]18SS | 18 Tws o PID:0.6ppm
B moist, compact
[ 0.8 SILTY SAND TO SAND: trace
[ 4 gravel, brown, damp to moist,
compact 2|88 |19 'T19 o PID:0.9ppm
i 1.5| SAND: some silt, trace gravel,
- brown, damp to moist, compact
: 3|8S| 25 25 ° PID:0.7ppm
7 4] 8s | 29 29 © PID:0.9ppm
B
i 10mm clayey silt layer, dense
7 5| SS | 43 43 o PID:0.5ppm
[«
cobble pieces
} 6|Ss| 32 32 ° PID:0.4ppm
! wet
W. L. $.2mBG
Mar 04, 2018
[
I some silt to silty, compact l
5 7|ss| 18 18 ° PID:1.4ppm
[/
7.0 END OF BOREHOLE:

Notes:

1) Borehole was wet at 5.2 mbg and

was open upon completion.

E 2) 50mm groundwater monitoring
well was installed upon completion.

WSP-SOIL-ROCK-MAY-20-2017.GL8

GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +°,X " to Sensitivity e} Strain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-09

1 OF 1

PROJECT: Geotechnical Investigation & Phase Two ESA

REF. NO.: 181-01582-00

CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 9
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/28/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES v RESISTANCE PLOT& oasic NATURAL | e o REMARKS
=z
= E 20 40 60 80 100 [|UMT SR umMT(E g AND
m 9 o 22| 2 L . L . ! We w w, |=€|3%] craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION < |w SJS|ZE5| & |o unconemen  + FERUAE 835+ %)
g = & 2z E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) S
Ground Surface nl|z i z [ ) 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 38cm A All samples
read Oppm on
iz 11 ss | 2 ) o PID meter
0.4| SILT AND SAND TILL: some clay,
trace gravel, trace organics, brown,
wet, very loose
[ 0.8 SAND AND GRAVEL: trace to
1 some silt, brown, wet, compact 21ss | 25 2 o
[ grey, saturated o
[ 51 3] 8s | 22 22 q 33 58 (9)
E
&
| 2.3 SANDY SILT TILL: some clay, Bl
u some gravel, brown, wet, compact ! .17 41 ss| 20 2 o
I 14.
B
- 3.1 GRAVELLY SILT AND SAND TILL: |
some clay, grey, saturated, compact 5| ss | 12 1 °
D
[«
| 4.6] SILTY SAND TILL: some gravel,
I trace clay, cobble pieces, grey, 6| sSs | 32 32 ¢
L saturated, dense
S
5.0 END OF BOREHOLE:
Notes:
1) Borehole was wet at 0.7 mbg and
caved to 1.2 mbg upon completion.
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: {‘(‘)“g“;‘*s’;\;f;e‘ © ®73% Syain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-10

1 OF 1

PROJECT: Geotechnical Investigation & Phase Two ESA

REF. NO.: 181-01582-00

CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 10
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/26/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
x RESISTANCEPLOT— pLASTIC WATURAL — jquip| |5 | REMARKS
- = E 20 40 60 80 100 |UMT  content UMTIE £ [ AND
7 2c|22| 2 [SHEARSTRENGTH (Pa) we w wo [FE[3E| GRANSIZE
ELEV DESCRIPTION o I oo ] 2 (kPa) e — o |£3|22| isTRIBUTION
DEPTH S| ZS |3 5| & |© UNCONFINED  + gsenginiy SAE! %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface 'J; b4 = z [CIRS) o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 50cm A All samples
read Oppm on
H 1SS 3 o PID meter
\
0.5 SANDY SILT (Reworked): some
clay, trace gravel, trace organics,
0.8] “krown, wet, very loose At
[ CLAYEY SANDY SILT TILL: trace  (¥44]
gravel, brown, moist, loose II’IX 2|ss| 6 o
R
g
&y
1.5 CLAYEY SILT TILL: some sand, .
trace gravel, brown, moist, stiff |W. L.
(] 3 | SS 1 Mar 04, o
| 2 4 f
| 2.3| SILT AND CLAY TILL: trace sand, Ao
u trace gravel, cobble pieces, brown, //X
- moist, stiff ”*/I/*/fy 41 8S | 12 °
B 0
- 3.1| CLAYEY SILT TILL: some sand, y
trace gravel, brown, moist, stiff to
very stiff ! 5| 8S | 15 o
- 34 SAND: some gravel, some silt, y
i cobble pieces, silt seams, brown,
I saturated, compact to dense
[«
I 6 | SS | 39 39 o
| 5
5.2| END OF BOREHOLE:
Notes:
1) Borehole was wet at 3.2 mbg and
caved to 3.8 mbg upon completion.
2) 50mm groundwater monitoring
well was installed upon completion.
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +2,X 2 to Sensitivity e} Strain at Failure

1st 2nd  3rd  4th
Measurement §2
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LOG OF BOREHOLE BH18-11 1 OF 1
PROJECT: Geotechnical Investigation & Phase Two ESA REF. NO.: 181-01582-00
CLIENT: Deltini Commercial Developments Method: Hollow Stem Auger ENCL NO.: 11
PROJECT LOCATION: 636040 Prince of Wales Rd W, Primrose Diameter: 200mm
DATUM: Relative Date: Feb/26/2018
BH LOCATION: See Figure 1
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES
@ RESISTANCEPLOT— pLasTic WATURAL - 1ouip| [ & REMARKS
w Lt MOISTURE =gl Z | 2 AND
m) = K 20 40 60 80 100 CONTENT sl |
9 9 |22 =z ! : L ! : We w w, |=€|3%| craNsizE
ELEV (ol %E 2 0| © |SHEARSTRENGTH (kPa) o |9%|2 3| pisTRIBUTION
DEPTH DESCRIPTION T As|25| & |o unconFmneD  + & Soncitty 83[57 %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
Ground Surface 'J; b4 = z [CIRS) o 20 40 60 80 100 10 20 30 GR SA SI CL
0.0] TOPSOIL: 42cm A All samples
read Oppm on
11| SS 4 4 D PID meter
- 0.4| SILT AND SAND (Reworked):
some clay, trace gravel, brown, wet,
s very loose to loose
[ 08/  SANDY SILT TILL: some clay, :
[, ) !
trace gravel, brown, moist, loose 1 2 | ss 6 . o 4 22 58 16
i 1.5 CLAYEY SILT TILL: some sand,
trace gravel, brown, moist, firm
13| SS | 4 4 o
| 2 4 f
| 2.3 SAND: some gravel, some silt,
u brown, moist, compact
I 4| SS | 24 24 ¢
H .
- trace gravel, wet
15| ss| 28 2 o
i Tw. L. 8.5 mBdL
| -[Mar 04, 2018
B
| 4.6| GRAVELLY SILTY SAND: brown,  fo'[4]
I saturated, loose to compact N
I DIl{{ 6 | SS | 10 10 o
| 5 PLE
I g\~.€.
ik
5.3 END OF BOREHOLE:
Notes:
1) Borehole was wet at 4.3 mbg and
caved to 4.4 mbg upon completion.
2) 50mm groundwater monitoring
well was installed upon completion.
GROUNDWATER ELEVATIONS ﬁg"‘% +3 x3: {‘(‘)“g“;i’;\;f;e‘ O #73% Strain at Failure

1st
Measurement §2

2nd  3rd  4th
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