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1.0 Introduction

MTE Consultants Inc. (MTE) was retained by the owner of municipal address 10125 Oxbow
Drive, to complete a stormwater management design for proposed residential development on

the property.

The property is approximately located at the intersection of Oxbow Drive and Union Avenue in
the community of Komoka, Municipality of Middlesex Centre. The property is bounded to the
north by Oxbow Drive, to the south and west by municipally owned properties (Park, water
tower) and golf course, and to the east by existing single family residential properties.

This report addresses the stormwater management requirements set forth by the Municipality of
Middlesex Centre and Upper Thames River Conservation Authority, and proposes a design
which meets these requirements. The property is considered along with neighbouring residential
properties (10147 & 10171 Oxbow Drive, and part of Lot 6, Lobo Conc. 2) for a total area of
approximately 10.4ha, hereafter collectively referred to as ‘the site’. Site location is depicted on
Figure 1.

2.0 Criteria

2.1 Stormwater Management Criteria

The stormwater management design criteria for the site, as discussed with the Municipality of
Middlesex Center and the Upper Thames Conservation Authority are as follows:

» Capture and infiltrate runoff from the site for events up to the 5 year storm event;

» Attenuate runoff from major events up to the 250 year event and release at acceptable
levels to the existing borrow pit located within the site; and

» Implementation of water quality controls to provide Level 1 (enhanced) treatment levels
as per the MOECC SWM Practices Planning and Design Manual (2003).

2.2 Methodology

In order to successfully complete the stormwater management design for this site, the following
specific tasks were undertaken:

» Determined the percent impervious of the site and catchment area parameters for
inclusion in hydrologic modelling;

» Calculated post-development storage requirements; and

» Prepare preliminary design of the SWM Facility to attain the required storage for runoff
control.
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3.0 Background Information

3.1 Geotechnical Information

A geotechnical investigation of 10125 Oxbow Drive was completed by LM in 2015. The LVM
investigation consisted of advancing 9 boreholes on the site ranging in depth from 5-10m. MTE
Consultants Inc. in April of 2020. The investigation was completed by advancing 8 boreholes
across the site to depths ranging from 5-11m in depth. The investigation revealed the native
soils to comprise mainly of silty sand to sandy gravel materials overlain by sandy to silty-sand fill
material. The LVM report indicated some stiff clayey material within the fill as well. Generally the
fill materials were determined to be unsuitable for engineered fill and will need to be removed.

The hydraulic conductivity of the native soils was estimated using particle size distribution
analyses of 6 samples of the granular deposits. The factored infiltration rates of the soils ranged
from 39-200 mm/hr. A conservative infiltration rate of 40mm/hr was utilized for design purposes.

3.2 Hydro-Geological Information

As part of the MTE geotechnical investigation, 5 BH's were equipped with monitoring wells to
determine the groundwater elevations across the site. Ground water elevations were measured
in January and February of 2020. The February measurements ranged from 0.3-0.6m higher
than the January measurements and indicate that the ground flows from the Morth-east (244 .76)
fo the southwest (243.57). This flow direction was also reflected in the January measurements.
The high groundwater elevation approximated for the vicinity of the proposed SWM facility is
roughly 244 0. For Further geotechnical / hydro-geological information, refer to the Geotechnical
investigation for the property prepared by MTE (Appendix ‘C").

3.3 Receivers

As noted in Section 2, the 5-year runoff from the site is intended to be captured and infiltrated in
the SWM facility. Runoff from major events (10-250 year) is intended fo be released to the
existing borrow pit located on the site. The borrow pit has no outlet and is sustained by the local
shallow groundwater table.
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4.0 Stormwater Management

4.1 Allowable Flow Rate

Under pre-development conditions, the majority of the site drains uncontrolled to the existing
borrow pit (Figure 2). As noted above, the borrow pit has no outlet, thus there are no
downstream erosion hazards associated with release to this receiver. Flow from the proposed
facility to the borrow pit should be controlled to prevent scour and erosion of the banks and
appropriate erosion control measure put in place to ensure long-term stability of the banks is
maintained.

4.2 Catchment Parameters

Under post-development conditions approximately 2.9ha of the site, consisting of the borrow pit
and some rear-yard areas, will flow from the site uncontrolled. The controlled portions of the site
were separated into three catchment areas: The controlled portion of the Client's property
(10125 Oxbow Drive); the adjacent properties to be serviced by the proposed facility (i.e. 10147
& 10171 Oxbow Drive); and half of the Oxbow ROW across the frontage of the serviced
properties. Figure 3 illustrates the limits of the post development catchment areas. Table 4.1
summarises the parameters used to model the post development condition of the site.

While the native sandy/gravelly soils can be considered hydrologic soil group “A’, it is anticipated
that a large amount of fill will be required to accommodate the proposed development. Thus, the
post-development pervious CN value was conservatively estimated to be 67 assuming the fill
will be a group B-C material.

Table 4 1- Post-Development Catchment Parameters

. : Flow
Area % Pervious | Impervious | Slope
No. Catchment - Length
(ha) | Impervious CN CN (%) | (Perviimp)
Prop Residential
201 4 57 598 67 98 20 30/50
(10125 Oxbow)
Future Residential
202 226 60 67 98 20 30/50
(10147 & 10171)
203 Oxbow Drive 0.64 60 67 98 20 /50

MTE Consultants | 43705-104 | Ingliz Subdivsion | June 12, 2020




FUTURE
RESIDENTIAL

Seale: 101500 Date: MAY.2220

2270042
ONTARIO INGC.
AREA (IN Ha)

[ 4.0 OXBOW DRIVE
W DRAINAGE AREA CATCHMENT SUBDIVISION

K

PRE - DEVELOPMENT
|:'L> OVERLAND FLOW DIRECTION AREA PLAN

— e OMTE

Englnesrs, Sclentlsts, Surveyors

RUNOFF COEFFICIENT

P:WPH 43705\ 1045\ TEMP DWGSHJUM\43705—104—FIGURES.dwg



59.827

N44715'05"wW

HAS14°05°E
T —
E R?E,f; R.OW
1
g
3”3
NS
2
4 9
z
> |
[s] ]

Street B

/
B

EXTERNAL AREA

UNCONTROHLEQ AREA

KEY ARES {IN Ha)
’DR&NA@E AREA CATCHMENT
RUNOFF COEFFICIENT

—_— DRAIMAGE AREA BOUMDARY

EXISTING BORROW PIT

MN45"M"25°E,
ﬂ-?ﬂﬂ}"‘

N3

M4524'55°E

304180

Scale: 1:1500 Dote:  MAY.Z220

2270042
ONTARIO INC.

OXBOW DRIVE
SUBDIVISION

OXBOW DRIVE KOMOKA, ON

POST - DEVELOPMENT
AREA PLAN

X MTE

Englnesrs, Sclentlsts, Surveyors

Project Mo 43705104

P: \PY43705\104\TEMF DWGS\JJM\43705—104—FIGURES.dwg




4.3 Quality Control

As the majority of runoff from the site is intended fo be directed to groundwater, an Enhanced
level of quality tfreatment (Level 1) is proposed for the site. Runoff from roof areas will be
directed to lot-level galleries as this water is considered ‘clean’. Runoff from the remainder of
the site will be directed to an OGS unit sized to provide the required level of treatment. As per
MOE guidelines, the bottom of the basin will be kept a minimum of 1.0m above the high
groundwater elevation.

4.4 Quantity Control

In order to achieve the stormwater management requirements for the site, runoff generated from
the controlled areas will be conveyed to the proposed SWM facility, wherein the flow will collect
and infiltrate. An outlet structure will be provided in the pond with a top elevation set equal to the
max S-year ponding elevation (~247.80). The outlet structure will direct flows to an orfice outlet
which will control flows from storms up fo the 25 year event. During events greater than the 25
year storm, flows will spill over a proposed weir structure to the borrow pit. Peak flows from the
facility are summarized in the table below along with ponding elevations and maximum ponding
depths.

Table 4.2 - Pond Outflow and Ponding Summary

Maximum Ponding
Peak Inflow =3 Elevation Depth

20203 (mi/s) c::;}:;" (masl) (m)
25mm 0.644 : 247 32 0.62
YR 1697 - 247 82 112
5YR 1765 : 247 83 113
10YR 2.040 0214 247 .89 119
25YR 2 416 0.270 248 03 133
50YR 3.081 0.405 24813 143
100YR 3416 0.643 24819 149
250YR 4273 1574 248 30 160

The pond has been designed with a minimum freeboard of 0.3m. Preliminary pond details are
included in Appendix ‘A’ and on the attached preliminary pond design drawing. Hydrologic
modelling output files are provided in Appendix B’

The maximum ponding elevation within the facility exceeds the MOE recommended maximum
ponding depth of 0.6m for infiltration basins. However, as greater than 90% of all rainfall events
are less than a 25mm event, the recommended ponding elevation will only be exceeded on an
infrequent basis. The designed bottom of pond elevation (246.70) is approximately 2.0m higher
that the estimated high groundwater elevation (244.76) as determined from the Feb. 2020
groundwater measurements. Groundwater monitoring is ongoing and the separation distances
will be confirmed as part of the detailed design of the facility.

Based on the design infiltration rate and the footprint area of the proposed facility, it is estimated
that runoff from the 25mm and 5 year events can be completely infiltrated within approximately
18 and 28 hours respectively.
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Under proposed conditions the borrow pit will be partially filled in to accommodate the proposed
development. The post-development surface area of the borrow pit at it's low elevation
(~243.90) is estimated to be approximately 1.17ha. As per the hydrologic modelling completed
for the project, approximately 3,700m? of runoff will be directed to the borrow pit during a 250
year storm event. Based on the proposed surface area of the pond the depth would increase by
approximately 0.32m in addition to the 0.12m of precipitation giving a total depth increase of
approximately 0.45m. Assuming the pond were at the high groundwater elevation recorded by
MTE (244 .76) at the beginning of the rainfall event, the peak elevation at the end would be

approximately 245.21. The lowest existing grade along the property line is approximately 246 .2
which is well above the anticipated peak ponding elevation.

5.0 Conclusions

Based on the foregoing analysis, it is concluded that:

I. the proposed stormwater management Facility provides adequate volume to capture and
infiltrate the 5 year storm event, roof runoff will be directed to lot-level infiltration
galleries;

il An Enhanced Level of quality control (Level 1) will be provided upstream of the pond
with and OGS unit; and

i, Runoff from major events (i.e. =5YR) will be directed to the borrow pit;

iv. Upon completion of construction, the site will conform to the design criteria specified by
the Municipality of Middlesex Centre and Upper Thames Conservation Authority.

All of which is respectfully submitted,
MTE Consultants Inc.

=)
f
&4 BONSTER
108990846

Joshua Monster
Design Engineer

519-743-6500 ext. 2202
imonsterf@mte85.com
JJIM:Jim

M:27051 DR eports\SWME2T05-100 SWM Report.docx
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INGLIS SUBDIVISION

STORMWATER MANAGEMENT
Komoka, Ontario

Praoject Number: 43705-104
Diate: May 22, 2020
Design By: LM
File: EAITOE DWW M Preliminany £ 3705104 Freliminary SWM Facilty Design Ehest Option 2.dsx
HYDROLOGIC PARAMETERS
Post-Development Conditions
Overland  Overland "~ SCE Curve Humber Percent
Sub-Catchment Number Area 5| Pervious Pervious ] . Land Use Comment
ope Length [AMC 1) (AMC 1l Impervio mpenvious.
[ha) ] [m) ]
201 467 2 30 &7 82 93 508 10125 Crabow
202 228 2 30 &7 82 93 60 External Future Residential
203 0.64 2 30 &7 82 93 60 Cixbow Drive
Total 747 59.88
IDF PARAMETERS
City of London
Frequency a b [ Comment
{¥ears)
25mm {4hr) 538.850 2.331 D.208
2 1280.000 8.500 D.880
5 1182.740 B4 D838
10 1574.382 8.025 D.880
25 2018.372 9.824 D875
50 2270665 9.0B4 D878
100 2618.363 10.500 D.884
250 3048220 10.030 D888
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INGLIS SUBDIVISION

STORMWATER MANAGEMENT

Komoka, Ontario

Project Number: 43705-104

Date: May 22, 2020

Design By: JIM

File: Q37O 0N SWIMPreliminan/ A4 3705-104 Preliminary SWM Facility Design Sheet Option 2.xlsx

STAGE-STORAGE RELATIONSHIP

Active Pond : Active _
Stage Cumulative Storage Volume | Ponding Comments Stage
Depth | Area Volume -
Volume Volume Summary | Elevation
m m m.: m El m El m ] m El m m
246.70 0.00 864 0 0 0 246.70
246.80 0.10 947 91 91 91 246.80
246.90 0.20 1030 99 189 189 246.90
247.00 0.30 1112 107 296 296 247.00
247.10 0.40 1195 115 412 412 247.10
24720 0.50 1278 124 535 535 247.20
247.30 0.60 1361 132 667 667 247.30
247.40 0.70 1443 140 808 808 692 24732 |25mm Event 247.40
247.50 0.80 1526 148 956 956 247.50
247 60 0.90 1609 157 1113 1113 247.60
247.70 1.00 1717 166 1279 1279 1489 24783 |1:2 Year Event 247.70
24780 1.10 1824 177 1456 1456 1505 24783 |1:5 Year Event 247.80
24790 1.20 1932 188 1644 1644 1615 247.89 |1:10 Year Event 247.90
248.00 1.30 2039 199 1843 1843 1889 248.03 |1:25 Year Event 248.00
248.10 1.40 2147 209 2052 2052 2116 248.14 |1:50 Year Event 248.10
24820 1.50 2255 220 2272 2272 2239 24819 |1:100 Year Event 248.20
248.30 1.60 2362 231 2503 2503 2503 248.30 |1:250 Year Event 248.30
248.40 1.70 2470 242 2744 2744 248.40
248.50 1.80 2577 252 2997 2997 248.50
24860 1.90 2685 263 3260 3260 Top of Pond 248.60
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INGLIS SUBDIVISION

STORMWATER MANAGEMENT

Komoka, Ontario

Project Mumber:
Date:

Design By:

File:

43705-104
May 22, 2020
JJM

Q43705104 5W MiPreliminany 4 3705-104 Preliminary SWM Facility Design Sheet Option 2 dsx

Orifice Calculations
Q,=Cq"As"(2*g*Ho)"0.5

Orifice 2 | Orifice 3

Orifice 1
Cy 063
Invert (m) 247 00
WVWidth (m)
Diameter/Height (m)  0.350
Type (HV) \'

063 0.63
500.00 | 500.00

Cq Description
0.63 |Orfice Plate
0.80 JOrfice Tube

STAGE-DISCHARGE RELATIONSHIP

Weir Calculations

Qu= 2/3"C4*(29)"™ L Ha ~ + 8/15*C4*(2g) " *tan6*H

Cq

Invert (m)

Length (m)

Side Slope (H:V)
Side Slope (rad)

]

0.50

24810
8.000
10

1.471

25mm 5-year
Increment Cumulative | Cumulative
Contact . J?.'I.rerﬂge Increment Dewatering | Dewatering | Dewatering
Area Weir Flow Total Flow Discharge Volume Time Time Time
m* m?/s m?/s m? /s m? hours hours hours
864 0.0000 0.0096 0.0101 91 250 17.50 27.89
0.0000 0.0105 0.0110 99 2.50 15.00 25.39
0.0000 00114 0.0119 2.50 12.50 22.89
0.0000 00124 0.0128 2.50 10.00 20.39
0.0000 0.0133 0.0137 2.50 7.50 17.89
0.0000 0.0142 0.0147 2.50 5.00 15.39
0.0000 0.0151 0.0156 2.50 2.50 12.89
0.0000 0.0160 0.0165 2.50 10.39
0.0000 0.0170 0.0174 2.50 7.89
0.0000 0.0179 0.0185 2.50 539
0.0000 0.0191 0.0197 2.50 289
0.0000 0.0203 0.1352 0.39 0.39

0.0000
0.0000
0.0000
0.4109
1.2678
25232
4.1835
6.2642

0.2501
0.2665
0.2821
0.rorr
1.5788
2.8478
45212
6.6145

0.2583
0.2743
0.4349
1.1433
22133
3.6845
55678
3.3073

0.21
0.21
0.12
0.06
0.03
0.02
0.01
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Q4437051 044 5W M Pre liminary'\POST_MODEL.dat

Printed at 15:34 on 22 May 2020

2 HMatric units
W
*}§ Project Nama: [LIGHIBOUEE] Froject Humbarr [39042-101]

"} Data r ADGUET 2019

“} modallar t [aom]

*§ Company ¢ HMIE COWNSULTANIS INC.

“§ Liceansa § T
g
START IZERC=[D.0], METCUI=[2], HITORM=[1], HRUR=[1]

"y [F25mm.BY¥T"] <—astorm fileoama, ona per line for METCRM tina
" | |
READ ESICHM STORM_FILEWAME=["STORM.D01"]

i | |

*FOST-DEV EITE PRELIMIHARY MCODEL TO SIZE SWH FACILITY

*ARER 201 - PROPOSED SITE -> 4.6D @ ED& IMP
" -» 1.15 @ 100% IMP (RCOF REER)
" -» 3.45 @ 47T% IMF (REMAINDEE]

*ARER Z01R - ROCF RARER

CALIE ETANDEYD 1o=[1], WHYD=["2010"], DI=[1] {min), RRER=[1.15] (ha},
XIME=[0.99], TIMP=[D.%9%], DwWwF=[0] {cma), Lo=E=[2],
SCE curve numbar CH=[E7],
Parvious surfacas: IApar=[5] (mn), SLFP=[2.0] (k],

LZF=[15] {m), MNP=[D.25], =cE=[0] {min},
I rvious surfacas: :m [2] {mm), SLEPI=[2.0] {&]
e 10T tmy s b= [D.015], BLY=[0] fmin},
BRINFALL=[ , , , ][,u.m.l"hr: , END=-1

*"ROUTE RACOF RUHMCFF THROUGCH CALLERIEE
*RESUME 50 LOTE * 2.0W x 1.00 x 5.0L * D.35 vOID BATIC = 175 CU HMETERS
*CONTACT REER = 50 * § # 2.0 = 500 EQ METERE => 5.5 LfE

ROUIE EESEEVCIE Inout=[2], HHYD=[2011], IDin=[11],
ADT=[1] {min],
TAELE of [ CUIFLOW-STORACE ) waluas
jcos) - {ba—m)

[ d.0000 , 0.0000 ]

[ d.0055 , 0.0005 ]

[ 4. 0056 , 0.0175 ]

[ -1 -1 1

mmov £=[31, H'.lr!'l:lwi'—[2[:li2]

[max twanty pts]

*ARER Z01E — REMRINDER

CALIE ETANDEYD 1o=[4], WHYD=["2013"], DI=[1] {min), RRER=[3.45] (ha},
xIMe=[0.42], TIMP=[D0.47], DwWwF=[0] {cma), Lo=eE=[2],
SCE curve numbar CH=[E7],
Parvious surfacas: IApar=[5] (mm), SLFF=[2.0] (&)

LoP=[30] {m), mMe=[D.25], ECE':[D]:an:,
Imparvious surfacas: IAinp=[2] (mm), SLPI=[2.0] (&),

LCI=[50] {m], MRI=[D0.015], EH::I::[I:]]»::n.'l.:rl.:lr
FRINFALL=[ , , , , ](mmfbr) , END=-1
i | |
ADD HYD IDsun=[1], HBYD=[3000], IDs to add=[Z+3+4]

*ARER 202 - EXNTERMAL SIIE (FUTURE) -»> 2.52 HR
*RESUME 10§ UNCOHTROLLED TO SCUIH -»> 2.2E HR TO SWM POND
o

*TO SWHM POND -> 2.ZE @ EDR IMP
u -» D.56 @ 10D& (ROOF)
" -» 1.70 @ 47% (REMRINDEE]

*ARER Z02A — ROCF EUNCEF

CALIE ETANDHYD Ic=[2], WHYD=["2020"], DI=[1]{min), ARER=[D.5E] (ha),
XIMP=[D.99], TIMP=[D.9%%], DwWwF=[D] (cms), Lo=E=[2],

SCE curve nunbar CH=[E7],

Q:AS3TO5104.5W N Preliminary POST_MODEL.dat
Primted at 15:34 on 22 May 2020

Farvious surfacas: IApar=[5] (mm], SLEP=[2Z.0] (%)

LEP=[15] (m), ®WE=[0.25], EII:P—[I:]] [min],
Imparviocus surfaces: IAimp=[2] (mm], SLPI=[Z.0] (%),

LEzI=[10] (m), ®WWI=[D.D015], acr:[[:l] [mim] .
BAIWFALL=[ , , , , ]{mm/hr] , END=-1

& | |

YRCOUTE ROOF FUNOFF THROUCH CALLERIES
*p3sUME 40 LoTs * 2.0W x 1.0D x 5.0L ¥ 0.35 WOID BATIO = 140 CU MEIERE
SCONTACT RRER = 40 * 5 # 2.0 = 400 50 METERS => 4.4 L3

ROUTE REEERVOIR IDout=[3], HEYD=[2021], Iipie=[2],
FOI=[1] {mim}),
TABLE of | OUTFLOW-ETICRAGE | valuas
[cms] — [ha-m)
[ 0.0000 , Q.0000 ]
[ 0.0044 , 0.0004 ]
[ 0.0045 , 0.0140 ]
[ -1, -1 1 (max twanty pts)
IDowE=[4], HEYDowE=[202Z]

& | |

*ARER Z01BE — REMAINDEER

CALIE STANOHYD m=[5], WEYD=["2023"], DT=[1] (min], ARER=[1.70] (hal,
XIWP=[0.42], TIMP=[0.4T7], owF=[0] (oms], LOss=[2],
2C3 curva oumbar CH=[&T],
Farvious surfaces: IApar=[5] (mm], SLEP=[2Z.0] (%),

LEP=[30] (m), WWF=[0.25] EII:P—[I:]] [min],
Imparvicus surfaces: [Aimp=[2] (mm], SLPI=[Z. [:I]

LEI=[50] (m), ®WWI=[D.015], acr:[[:l] [mim] .
N BAIWFALL=[ , , , , ]{mm/hr] , END=-1
i | |
ADO HYO Imaur=[2], NH¥YOD=[3000], IDs to add=[3+4+5]

b | |

"ARERE 1 - OXBOW DRIVE ROW

CALIE STRHODHYD mm=[3], HeEYD=["203"], OT=[1]({min), ARER=[D.Ed] (ha],
XIWP=[0. ED], TIMP=[0.&0], OWF=[0] (oms], LOss=[2],
2C3 curva oumbar CH=[&T],
Farvious surfaces: IApar=[5] (mm], SLEP=[2Z.0] (%),

LCP=[5] {m)], WWF=[0.25], BCP=[0] {min},
Imparviocus surfaces: IAimp=[2] (mm], SLPI=[Z.0] (%),

LEI=[50] (m), WWI=[0.015], 8cI=[0] (mim],
N BAIWFALL=[ , , , , ]{mm/hr] , END=-1
i | |
ADO HYO Imaur=[4], NH¥YO=[3000], IDs to add=[1+Z+3]

& | |

YRECOUTE TOTAL FLOWE THROOCH POMOD

b | |
ROUTE REEERVOIR IDout=[5], HEYD=[3000], Inic=[4],
FOI=[1] {mim}),
TABLE of | OUTFLOW-ETICRAGE | valuas
[cms] — [ha-m)

[ 0.0000 , Q.0000 ]

[ 0.00%6 , 0.0043 ]

[ 0.0203 , 0.1456 ]

[ D.2501 , 0.1644 ]

[ D.2EES , 0.1B43 ]

[ b.2821 , 0.2052 ]

[ 07097 , 0.2272 ]

[ 1.5788 , 0.2503 ]

[ 2.8078 , 0.2T744 ]

[ 4.5212 , 0.2997 ]

[ E.6145 , 0.326d ]

[ -1, -1 1 (max twanty pts)

IDowE=[6], HBEYDowE=[3001]

e | |
ETART TEZERZ=[0.0], HMETOUT=[2], HETCRM=[1], HEUN=[2]
wy [F2¥R.HY¥I"] <—storm filename, ooe par line for MSTORM tioa
b | |
ETART TZERZ=[0.0], HMETOUT=[2], HETCRM=[1], HEUN=[3]




Q4437051 044 5W M Pre liminary'\POST_MODEL.dat

[FEYR.BYT"] <—storn filanams, ona per lina for HETCHM tima

|
METCUI=[2], N3TOEM=[1], HRUN=[4]
<—storm filaonama, ona per line for HEICRH tima

|
METCUT=[2], NH3TORM=[1], ®™RUN=[5]

<—storm filaonama, ona per line for HEICRH tima

|
METCUT=[2], NH3TOEM=[1], ®™RUN=[E]

<—storm filaonama, ona per line for HEICRH tima

|
METCUI=[2], N®3TORM=[1], ®RUN=[7]

[FLO0¥R.H¥I"] <—storm filenams, ooe par line for H3TORM tioa

Printed at 15:34 on 22 May 2020

"

o |

START IZERC=[D.0],

"R [FLO¥YER.BYT"]
o |

START IZERC=[D.0],

"R [F25¥YR.BYT"]
o |

START IZERC=[D.0],

"R [FE50¥YR.BYT"]
o |

START IZERC=[D.0],

"R

o |

START IZERC=[D.0],

"R

|
METCUT=[2], N®3TORM=[1], ®RUN=[E]

[F250¥R.H¥I"] <—storm filenams, ooa par line for H3TORM tios

FIHNISH
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Printed at 15:35 on 22 May 2020

g8gES W W M M B B ¥ T M ] Laals) 559 955 =========

g WWW MHHM B B XY MH B O o ] 9 3 ]
S5FE8 W W W MMM HHHEB X MHHM O o # 9 9 9 ] var 4.05
g WwW ] M B B X ] M o o 5599 9559 Eapt 2011
g8gEs WwW ] M B B X ] ] Laals) ] ] =========
9 49 9 9 § 3IDST1VN4
StormWater Managemant HY¥drologlic Modal 559 955 =========

AR AR R R R R R R R R R R R AR R R R R R R R
W R R R EMHYHD Va4, 05 % e et e e
wkwwd¥d p gingla eavent and contiousus hydrologic simulation modal
based on the priociplas of HYMC and its sucocassors
OITHYMC—-E3 and OTTHYMCO-B9.

L L
Distributed byr J.F. Sabourin and Assoolatas Inc.

Cttawa, Ontarior (&613) 836-3984

Catipeau, Quabecr (B1%) Z43-635E

E-Mail: swmbymo@ifsa.Com

B B A o B S S
+++++++++ Licansed usarr MIE Consultants Imc. bt
FhttbEtt in any City SERTAL#1305T174 bt
B s R S S

AR AR R R R R R R R R R R R AR R R R R R R R
++++++ PROCEAM ARRAY DIMEHEICHE ++++++
Maximun valua for ID nunbers @ o
Max. nuonbar of rainfall poiots: 105408
Max. nuonbar of flow points r 105408

DESCRIFTICH EUMMARY TABELE HEADERE (units dopand on MEICUT in START) wewws

I0: Bydrograph IDentification numbars, (1-10].
HHYOD: Bydrograph referance oumbars, (€ digits or charactars].
AEEA! ODOralnage araa assoclated with hydrograph, f{ac.) or (ba.).
QPERE: Paak flow of simulatad h}rd.t\n-gr;ph (fe*3fa) or (m*3/Ss).
IpeakDate_hbiom is tha date aod tima o t[:n paak flow.

R.V.: RAunoff Vvoluma of simulated hydrograph, (in) or (mm).
R.C.t Runoff Coefficient of simulated bydrograph, [ratio).

*; sae WARNING or MOIE massage printed at aod of rum.
saa ERRDOR mnessage printed at aod of rum.

EUHMARTY OUTPUT

- OATE: 2020-D5-22 TIME:r 12r21rd3 EUN COUNTER: 001483 -
I I T T T T oo
* Input fileoamar Qry43705% 104" sWH'\ FRELIM-1\FOST_M-1.0AT -
* putput filepama:r Qrh43705% 104\ SWH\FRELIM-14%FCOST_M-1.out L
* Summary filenama: Qrh43705% 104% SWH\FRELIM-1\FCST_M-1.sum L
¥ sar commantsr -
& 1 0
w3 0
T 0
A AR AE A AR A AR AR AR AR A AR A AR AR AR AR RN R R A AR R R A AR AR A R R

# Project Hama: [LIGHTHCUESE] Project Humbar:r [39042-101]

# Data r ADCET 2019

# Hodallar r [JoM]

# Company ¢ MIE CONSULTANTE IRC.

# Licaosa # ]
0
RUNt COMMAKD#E

D01 D001

Q:AS3TO5104.5W NN Preliminany' POST_M-1.sum

Primted at 15:35 on 22 May 2020
ETART
[TzERD = .00 bhrs on o]
[METCUT= [1=imparial, 2Z=matric ocutput]]

2
[HETCRE= 1
1

[WRUN
001 c 0002

EEAD 3TOEM
Filapnama = EICEH.OD1
Commant =
[spT= 1.00:1EDUR= 4.02(PTOT= 25.25]
D01 e D003 IO HHYD AREA——QFPERE-TpaakData_bhimp——R.V.—R.C.—
CALIE STANDHYD D1c2010 1.15 . 358 Ho_data 137 23.04 .913

[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LoP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.HWNI=.015:13CI= 0]
001 e 0004 IDHHYD

EOUTE REEERVOIR —» 012010 1.15 . 358 Ho_data 137 23.04 nofa
[ApT= 1.00] out<- DZr 2011 1.01 D06 Ho_data 154 23.04 nfa
ovarflow <= 03t 2012 .14 029 Ho_data 154 23.04 nofa
[MxEtoUsad= . 1TE0E-01, Totowivol=.32BTE-DZ, H-Ovi= 3, TotDurcwi= 1.brs}
D01 e D5 ID:HHYD ARER——QFEARE-TpaakData_bhinp———R.V.-R.C.—

CALIE STANDHYOD D4r2013 3.45
[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]

[Parvious araar IApar= 5.00r3LPp=2.00:LaP= 30.MNF=.250r3CF= 0]

[Imparvious araar IRimps 2.00r3LPI=2.00:L51= 50.MNI=.01513CI= 0]

001 cDO0E IDHHYD

+ 361 Ho_data 1037 11.60 .

AODD BYD D2 2011 1.01 D06 Ho_data 154 23.04 nfa
+ D3 2012 .14 029 Ho_data 154 23.04 nofa
+ D4r2013 3.45 381 Ho_data 137 11.60 nfa
[oT= 1.00] sSum= Dl 3000 4. 60 386 Ho_data 137 14.46 nfa
D01 c00a7 IO HHYD AREA——QFPEAE-TpaakData_bhinp———R.V.-R.C.—

CALIE STANDHYOD DZc 2020 T
[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LGP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 10.WWI=.015:13CI= 0]
001 cDOaE IDHHYD

+174 Ho_data 1037 Z3.04 .

REOUTE REEERVOIR —» D2r2020 1 174 Ho_data 137 23.04 nfa
[ApT= 1.00] out<- D3 2021 1 . 004 Ho_data 2r39 23.04 nfa
ovaerflow <= Ddr 2022 ] 000 Ho_data Qc0a 00 mfa
[MxStoUsad= . 9055E-02, Totowivol=.000DE+DD, M-Owi= 0, TotDurcwi= 0.brs}
D01 e D05 IO HHYD AREA——QFPERE-TpaakData_bhinp——R.V.-R.C.—

CALIE STANDHYOD D5 2023 1.70
[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]

[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.MNF=.25013CF= 0]

[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]

001 001D IDHHYD

+178 Ho_data 1037 11.60 .

AODD BYD D3 2021 1 . 004 Ho_data 2r39 23.04 nofa
+ Ddr 2022 ] 000 Ho_data L L] 00 mfa
+ D5c2023 1.70 178 Ho_data 137 11.60 nfa
[oT= 1.00] &Sum= DI 3000 2,26 «1B2 Ho_data 137 14.44 n©fa
D01 cDO11- IO HHYD AREA——QFPERE-TpaakData_bhimp—-—R.V.-R.C.—

CALIE STANDHYOD D3c203 B4
[ IMP= . 60t TIMF=. &(]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LoP= 5. tHNEF=. 250 83CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]
001 0012 IO HHYD

096 Ho_data 1037 15.08 .

AODD BYD Dic 3000 4. 60 386 Ho_data 137 14.46 nfa
+ D2 3000 2,26 +1B2 Ho_data 137 14.44 n©fa
+ D3r203 B4 096 Ho_data 137 15.08 nfa
[oT= 1.00] sum= Ddr 3000 T.50 . Edd Ho_data 137 14.51 nfa

D01 D013 IO HHYD AREA——QFERE-TpaakData_bhimp———R.V.—R.C.—
EOUTE REEERVOIR —» Ddr 3000 T.50 . Edd Ho_data 137 14.51 nfa
[ApT= 1.00] out<— DS 3000 T.50 D15 Ho_data 405 14.51 nfa
ovarflow <= Dér 3001 DD D00 Ho_data QcDa .00 nfa

[MxEtoUsad= . 6915E-01, Totowivol=.000DE+DD, H-Owi=
"® END OF FUN © 1

0, TotDurcwi= Q.brs}

AREA——QFPERE-TpaakData_bhinp———R.V.—R.C.—

459

ARER——QFPERE-TpaakData_bhimp———R.V.—R.C.—

913

AREA——QFPERE-TpaakData_bhimp——R.V.—R.C.—

459

AREA——QFPEARE-TpaakData_bhinp———R.V.-R.C.—

597

ARER——QFEARE-TpaakData_bhinp———R.V.-R.C.—
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RUNt COMMAKD#E
DDz D001
ETART
[IZERD = .00 hrs oo a]

[HETOUT= 2

[wSTORR= 1]

[wRmH = 2]
‘llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

{l=imparial, Z=matric output}]

# Project Hama: [LIGHTHCUESE] Project Humbar:r [39042-101]
# Data r ADCET 2019

# Hodallar r [JoM]

# Company ¢ MIE CONSULTANTE IRC.

# Licansa # T

DDz D002

READ EICEH
Filanama = STOAM.DJO1
Commant =
[80T= 1.00:EDUR= J.02rPTOT= 43.03]
DDZ: DDO3 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 012010 1.15 624 Mo data 113 40.71 . Sdé

[XIMF=. 39 TIHF=. 99]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LaI= 10.rMNI=.D015:ECI= 0]
DDZ: DDO4 I tHBYT ARER——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 012010 1.15 624 Mo data 113 40.71 n/fa

[ADT= 1.00] owukb<- 02r 2011 .65 006 Mo data 1rid 40.71 nfa
ovaerflow <= 03t e 1 60 552 Ho_data 1:14 40.71 nfa
[MxStoUsed=. 1T50E-01, TotOwfvol=.244%E-01, H-Ovi= 31, TotOurovf= 2. hrs]
DDZ: DDOS ID tHBYT AREA———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD Q42013 1.45 677 Mo data 1r13 22,85 .531
[XIMP=. 42 TIMF=.4T7]
[LogE= 2 CH= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DDZ: DDOE I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 02t 2011 .65 006 Mo data 1rid 40.71 nfa
+ 03t 2012 60 652 Mo data 1rild 40.71 nfa
+ 04r2013 1.45 877 Mo data 1r13 22,85 n/fa
[DT= 1.00] EuM= 01t 300a 4.ad 1.201 Wo_data 1rl4 27.31 nfa
DOZ: DDOT I tHBYT AREA——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—

CALIE STAHOHYD 022020 -1
[XIMF=. 39 TIHF=. 93]
[LoEE= 2 CH= &7.0]

304 Ho_data 113 40,71 .5dé

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rE2LPI=2.00:LaI= 10.rMNI=.D015:1ECI= 0]
DDZ: DDOA IC tHBYT AREAR——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 022020 -1 304 Mo data 1r13  40.71 n/fa

[ADT= 1.00] owukb<- 03r 2021 44 004 Ho_data 1r21  40.71 n/fa
overflow <= 04 2022 .12 LOER Ho_data 121 40.71 nfa
[MxStoUsed=. 1400E-01, TotOwfvol=.500%E-02, H-Ovi= 1, TotOurovf= 1.hes)
DDZ: DDOG IC tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 052023 1.70 +334 Mo _data 1r13 22,85 .531
[XIMP=. 42 TIMF=.4T]
[Loge= 2 CR= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IAimp= 2.00rELPI=2.00:LEI= 50.rMNI=.0151ECI= 0]
DDZ: DD1O IC tHBYT AREAR——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO a3c 2021 44 004 Mo data 1r21  40.71 n/fa
+ O0dr 2022 .12 LOER Mo data 1r21  40.71 n/fa
+ 05c2023 1.70 +334 Mo _data 1r13 22,85 n/fa
[DT= 1.00] EuM= 0O2: 300a 2.26 338 Mo _data 1r13  27.27 n/fa
DDZ:DO11 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—

CALIE STAHOHYD 03r203 64
[XIMF=. ED: TIMF=. ED]
[LoEE= 2 CH= &7.0]

.182 Ho_data 1r13  2B.1E .EES

[Barvious araar IApar= 5.00:=LPP=2.00:LCF= 5. tMHP= . 250 ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DDZ:DD12 I tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 0ic 3pna 4.ad 1.201 Wo_data 1rild 27.31 nfa

+ 02r apog 2.26 +33B Ho_data 1r13  27.27 nfa

Q:AS3TO5104.5W NN Preliminany' POST_M-1.sum

Primted at 15:35 on 22 May 2020
+ D3r203 B4 +1B2 Ho_data 1r13 28.16 nofa
[oT= 1.00] sum= Ddr 3000 T.50 1. 697 Ho_data 1rid 27.3T nofa
D02 cD013 IO HHYD AREA——QFPERE-TpaakData_bhimp——R.V.—R.C.—

EOUTE REEERVOIR —» Ddr 3000 T.50 1. 697 Ho_data 1r1d 27.3T nofa
[ApT= 1.00] out<— DS 3000 T.50 D&l Ho_data 232 27.3T nofa
ovarflow <= Dér 3001 DD D00 Ho_data QcDa .00 nfa

[MxEtoUsad= . 148 %E+00, Totowifvol=.000DE+DD, H-Owi= 0, TotDurcwi= 0.brs}

"® END OF FUN © 2

RUN  COMMAND
003 c 0001
ETART
[TzERD = .00 bhrs on o]
[METCUT= 2 [1=imparial, 2Z=matric ocutput]]
[HETORM= 11
[WRUN = 3

# Project Hama: [LICETHOUSE] Froject Humbar:r [3%042-101]
# Data 1 AUGUDET 2019

# Modallar t [aam]

# Company I WIE COWSULTANIS INC.

# Licansa § T

003 c 0002

EEAD 3TOEM
Filanama = EICEM.O01
Commant =
[spT= 1.00:1EDUR= 3.02rpTOT=  44.51]
003 c0003 IO HHYD AREA——QFPEARE-TpaakDats_bhimp———R.V.-R.C.—
CALIE STANDHYD D1c2010 1.15 +E5T Ho_data 1r13 42.18 .944

[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LGP= 15.MNF=.250r3CF= 0]

[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.WWI=.015:13CI= 0]
033 c0004 IOt HHYD AREAR——QFPEARE-TpaakData_bhimp———R.V.—-R.C.—
EOUTE REEERVOIR —» 012010 1.15 +E5T Ho_data 1r13 42.18 nofa
[ApT= 1.00] out<- DZr 2011 53 D06 Ho_data 1rid 42.18 nofa
ovarflow <= 03t 2012 B2 576 Ho_data 1r1d 42.1% nofa
[MxEtoUsad=.1T51E-01, Totowivol=.Z2ED9E-D1, H-Owi= 3, TotDurcwi= 2.brs}
033 e D05 IO HHYD AREA——QFEARE-TpaakData_bhimp———R.V.—R.C.—
CALIE STANDHYD D4dr2013 3.45 + 711 Ho_data 1r13 23.B5 .536

[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LPp=2.00:LaP= 30.MNF=.250r3CF= 0]
[Imparvious araar IRimps 2.00r3LPI=2.00:L51= 50.MNI=.01513CI= 0]

D33 cDODE IOt HHYD AREA——QFPEARE-TpaakData_bhimp———R.V.—R.C.—
AODD BYD D2 2011 53 D06 Ho_data 1r1d 42.18 nofa
+ D3 2012 B2 576 Ho_data 1rid 42.18 nofa
+ D4r2013 3.45 + 711 Ho_data 1r13 231.B5 nfa

[oT= 1.00] sSum= Dl 3000 4. 60 1.250 Ho_data 1rid 28.43 nofa
0330007 IO HHYD AREA——QFPEARE-TpaakData_bhimp———R.V.-R.C.—
CALIE STANDHYD DZ2c2020 N1 + 320 Ho_data 1r13 42.18 .944
[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LoP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.HWNI=.015:13CI= 0]

033 e DOaE- IOt HHYD AREA——QFEARE-TpaakData_bhimp——R.V.—R.C.—
REOUTE REEERVOIR —» D2r2020 5& + 320 Ho_data 1r13 42.18 nofa
[ApT= 1.00] out<- D3 2021 "} 004 Ho_data 1c2d 42.18 nofa
ovarflow <= Ddr 2022 .14 078 Ho_data 1c2d 42.1% nofa
[MxEtoUsad= . 1400E-01, Totowivol=.5738e-02, H-Ovi= 4, TotDurcwi= 2.brs}
D03 e D005 ID:HHYD ARER——QFPEARE-TpaakData_bhimp———R.V.—R.C.—
CALIE STANDHYD D5c2023 1.70 . 350 Ho_data 1r13 23.B5 .536

[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.MNF=.25013CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]
D33 cDO1D IOt HHYD AREA——QFPEARE-TpaakData_bhimp——R.V.—R.C.—
AODD BYD D3 2021 "} . 004 Ho_data 1c2d 42.1% nofa




Q4437051 04 SWM Pre liminary' POST_M-1.sum

Printed at 15:35 on 22 May 2020
+ O0dr 2022 .14 (0B Mo _data 120  42.1B n/a
+ 05c2023 1.70 350 Mo data 113 23.85 n/fa
[DT= 1.00] EuM= 0O2: 300a 2.26 355 Mo _data 113  2B.3% n/a
DD3: D011 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 03203 64 2191 Mo data 113  29.30 .E5B

[XIMF=. ED: TIMF=. ED]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00:=LPP=2.00:LCF= 5. tMHP= . 250 ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DD3:c D012 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 0ic 3pna 4.ad 1.250 Wo_data 1rild 2B. 43 nfam

+ 02r 300a 2.26 355 Mo _data 113  2B.3% n/a

+ 03r2d3 64 2191 Mo data 113 29.30 n/fa

[DT= 1.00] EuM= Od: 300a 7.50 1.TES Wo_data 1rl4 2B. 4% nfa

DD3: D013 I tHBYT ARER——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» Odt 3pna 7.50 1.TE5 Wo_data 1rld 2B. 4% nfam
[ADT= 1.00] owukb<- OS5t 300a 7.50 080 Mo data 220 2B.49% n/fa
ovarflow <= 0Er ool ] 000 Ho_date DD 00 nfa

[MxStoUsed=. 1505E+00, Totovivoel=.DDOO0E+0D, H-Ovi= 0, TotDurowi= D.hes)
3

®® END OF RUM ¢

RUNt COMMAKD#E
D04 D001
ETART
[IZERD = .00 hrs oo a]
[HETOUT= 2 {l=imparial, Z=matric output}]
[WSTORM= 1]
[WRUR = 4]

Projact Hama: [LIGHTHCUESE] Project Humbar:r [39042-101]
Data © ADGUST 2019
Hodallar r [JoM]

Company I MIE CONSULTANTE IHC.

Licaosa #
R

D04 D002

READ EICEH
Filanama = STOAM.DJO1
Commant =
[80T= 1.00:sDUR= 3.02rPTOT= 5§2.3E]
DD4: DDO3 I tHBYT AREAR——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 012010 1.15 .T29 Mo _data 113 49.99 .955

[XIMF=. 39 TIHF=. 99]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LaI= 10.rMNI=.D015:ECI= 0]
DO4: DDO4 I tHBYT AREA———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 012010 1.15 .T29 Mo _data 1r13  49.9%9% n/a

[ADT= 1.00] owukb<- 02r 2011 .45 006 Mo data 113 49.9%% n/a
ovaerflow <= 03t e 1 ] 647 Ho_date 1:14 49.9% nfa
[MxStoUsed=. 1T51E-01, TotOwfvol=.3490E-01, M-ovi= 31, TotOurovf= 2. hrs]
DO4: DDOS ID tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD Q42013 1.45 811 Mo data 1r13  29.32 .5ED
[XIMP=. 42 TIMF=.4T]
[LogE= 2 Ch= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DDd: DDOE I tHBYT AREAR——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 02t 2011 .45 006 Mo data 113  49.9%% n/fa
+ 03t 2012 .T0 647 Mo data 1rild 49.9% nfa
+ 04r2013 1.45 811 Mo data 113 29.32 n/fa
[0T= 1.00] EuM= 01t 300a 4.ad 1.422 Wo_data 1rl4 14.4% nfa
DO4c DDOT I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—

CALIE STAHOHYD 022020 -1
[XIMF=. 39 TIHF=. 93]
[LoEE= 2 CH= &7.0]

+355 Ho_data 1rl3  49.9%% 555

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LaI= 10.rMNI=.D015:ECI= 0]
DD4: DDOE I tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—

Q:AS3TO5104.5W NN Preliminany' POST_M-1.sum

Primted at 15:35 on 22 May 2020
REOUTE REEERVOIR —» D2r2020 5& . 355 Ho_data 1r13 45.99 nfa
[ApT= 1.00] out<- D3 2021 38 004 Ho_data 1:17 45.99 nfa
ovarflow <= Ddr 2022 20 . 158 Ho_data 1:17 45.99 nfa
[MxEtoUsad= . 1400E-01, Totowivol=.1004E-D1, H-Dwi= 3, TotDurcwi= 2.brs}
D04 e D005 ID:HHYD ARER——QFEARE-TpaakData_bhimp———R.V.—R.C.—
CALIE STANDHYD D5c2023 1.70 400 Ho_data 1r13 20.32 .56ad

[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.MNF=.25013CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]

D04 e D010 IOt HHYD AREA——QFPERE-TpaakData_bhimp———R.V.—R.C.—
AODD BYD D3 2021 38 004 Ho_data 1:17 45.99 nfa
+ Ddr 2022 20 . 158 Ho_data 1:17 45.99 nfa
+ D5c2023 1.70 400 Ho_data 1r13 20.32 nfa
[oT= 1.00] &Sum= DI 3000 2,26 404 Ho_data 113 34.44 nofa

D04 e D011 IO HHYD AREA——QFPEARE-TpaakData_bhimp—-—R.V.-R.C.—
CALIE STANDHYD D3c203 B4 +218 Ho_data 1r13 35.42 .6TE

[ IME= . 601 TIMF=. 6]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 5. tHNEF=. 250 83CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]
D04 c0012 IO HHYD ARER——QFPERE-TpaakData_bhimp———R.V.-R.C.—
AODD BYD Dic 3000 4. 60 1.422 Ho_data 1rid 34.49 nofa

+ D2 3000 2,26 404 Ho_data 1r13 30.44 nofa

+ D3r203 B4 +218 Ho_data 1r13 35.42 nfa

[oT= 1.00] &M= Ddr 3000 T.50 2. 040 Ho_data 113 34.56 nfa

D04 e D013 IO HHYD AREA——QFPERE-TpaakData_bhimp———R.V.—R.C.—

EOUTE REEERVOIR —» Ddr 3000 T.50 Z2.040 Ho_data 1r13 34.56 nfa

[ApT= 1.00] out<— DS 3000 T.50 +214 Ho_data 1:rdd 34.56 nfa

ovaerflow <= D&r 3001 ] 000 Ho_data Qc0a 00 mfa
[MxEtoUsad= . L615E+0D, Totowivol=.000DE+DD, H-Owi= 0, TotDurcwi= 0.brs}

"® END OF FUN © 4

RUN r COMMAND
05 c 0001
ETART

[TzERD = .00 bhrs on o]

[METCUT= 2 [1=imparial, 2Z=matric ocutput]]

[HETORM= 11

[NRUN = 51
9

§# Project Hama: [LICETHOUSE] Froject Humbar:r [3%042-101]
# Data 1 AUGUDET 2019
# Modallar t [aam]
# Company I WIE COWSULTANIS INC.
# Licansa § ]
0
D05 c00a2
EEAD 3TOEM
Filanama = EICEM.O01
Commant =
[spT= 1.00:1EDUR= 3.02rPTOT= 61.B2]
DO5 e 0003 IO HHYD AREA——QFPERE-TpaakData_bhimp——R.V.-R.C.—
CALIE STANDHYD 01c2010 1.15 .B4d Ho_data 1r13 55.40 .9a1
[* IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LGP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.WWI=.015:13CI= 0]
Da5 c 0004 IOt HHYD AREA——QFPERE-TpaakData_bhimp———R.V.—R.C.—
EOUTE REEERVOIR —» 012010 1.15 .B4d Ho_data 1r13 55.40 nfa
[ApT= 1.00] out<— DZ:r 2011 3B D06 Ho_data 112 55.40 nfa
ovarflow <= 03t 2012 T . 753 Ho_data 1rid 55.40 nfa
[MxEtoUsad=.1TE1E-01, Totowivol=.4572E-D01, H-Ovi= 2, TotDurcwi= 2.brs}
DO5 c D05 IO HHYD AREA——QFPEARE-TpaakData_bhimp——R.V.-R.C.—

CALIE STANDHYOD D4r2013 3.45
[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.HMNF=.25013CF= 0]
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 50.HNI=.015:13CI= 0]

986 Ho_data 1:l3 36.21 .58E




Q4437051 04 SWM Pre liminary' POST_M-1.sum

Printed at 15:35 on 22 May 2020
DDS: DDOE I tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 02t 2011 .34 006 Mo data 1r12 59.40 nfa
+ 03t 2012 17 .T53 Mo _data 1rild 59.40 nfa
+ 04r2013 1.45 L9EE Mo _data 1r13 16.21 nfa
[0T= 1.00] EuM= 01t 300a 4.ad 1.675 Wo_data 1rl4 42.01 nfa
DDS: DDOT I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 022020 -1 411 Mo data 113 59.40 . 961

[XIMF=. 39 TIHF=. 93]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LaI= 10.rMNI=.D015:ECI= 0]
DDS: DDOA I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 022020 -1 411 Mo data 113 59.40 n/fa
[ADT= 1.00] owukb<- 03r 2021 <30 004 Mo data 1156 59.40 n/fa
overflow <= 04 2022 L2E 280 Ho_date 1:15 E9. 40 nfa
[MxStoUsed=. 1400E-01, Totowfvol=.1524E-01, H-Ovi= 1, TotOurovf= 2. hrs]
DDS: DD G IC tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 052023 1.70 ATE Ho_data 1r13 16.21 584
[XIME=. 421 TIHF=. 47]
[LogE= 2 CH= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IAimp= 2.00rELPI=2.00:LEI= 50.rMNI=.0151ECI= 0]
DDS: DO1O IC tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO a3c 2021 <30 004 Ho_data 1156 59.40 n/fa
+ 0dr 2022 2B 289 Mo data 115 59.40 n/fa
+ 05c2023 1.70 ATE Ho_data 1r13 16.21 nfam
[DT= 1.00] EuM= 0O2: 300a 2.26 687 Mo data 116  41.% n/fa
DDS: DO11 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 03203 64 (262 Mo data 113 42.99 .E05

[XIMF=. ED: TIMF=. ED]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00:SLPP=2.00:LCF= 5. tMHP= . 250 ECP= 0]
[Imparvious araar IAimp= 2.00rELPI=2.00:LEI= 50.rMNI=.0151ECI= 0]
DDS: DD12 IC tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 0ic 3pna 4.ad 1.675 Wo_data 1r14 42.01 nfa
+ 02r 300a 2.26 687 Mo data 115  41.% n/fa
+ 03r2d3 64 262 Mo data 113 42.9%% n/fa
[DT= 1.00] EuM= Od: 300a 7.50 2.416 Wo_data 113  42.0B n/fa
DDS: DO13 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—

ROUTE RESERVOIR —» 04t 300ag 7.50 2,416 Wo_data 113 42.0B n/a

[ADT= 1.00] owukb<- OS5t 300a 7.50 270 Mo data 1cd7 42.08 nfam

ovarflow <= 0Er ool ] 000 Ho_date DD 00 nfa
[MxStoUsed=. 1EBIE+D], TotOwfvol=.DDO0OE+DD, H-Ovi= 0, TotOurowf= D.hes)

®® END OF RUM ¢

FUNT COMMANDE
DD&:r D01
ETART
[IZERD =
[HETOUT= 2
[HSTORM= 1]
[WRH = E ]

.00 hrs oo a]
{l=imparial, Z=matric output}]

# Project Hama: [LIGHTHCUEE] Project Humbar:r [39042-101]
# Data r ADET 2019

# Hodallar r [ao]

# Company ¢ MIE CONSULTANTE IRC.

#

Licaosa #
R

D& D002

READ EICEM
Filanama = STORM.DJO1
Commant =
[80T= 1.00:sDUR= 3.02rPIOT= £9.09]
DD&E: DDO3 I tHBYT AREAR——{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 012010 1.15 .937 Ho_data 1r13 E6.Ed . BE4

[XIME=. B39 TIMF=. 549]
[Loge= 2 CR= &7.0]
[Barvious araar IApar= 5.00rSLPP=Z.001LcF= 15.1MNP=.2501ECP= 0]

Page T
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Primted at 15:35 on 22 May 2020
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.WNI=.015:13CI= 0]
DOE DI04 IOt HHYD ARER——QFEARE-TpaakData_bhimp———R.V.—R.C.—

EOUTE REEERVOIR —» 012010 1.15 . 93T Ho_data 1r13 GE. 64 nfa
[ApT= 1.00] out<— DZ:r 2011 T D06 Ho_data 1r1il GE. 64 nfa
ovarflow <= 03t 2012 Bl B35 Ho_data 1rid GE. 64 nfa
[MxEtoUsad= . 1T4d%E-01, Totowivol=.53%BE-D1, H-Ovi= 2, TotDurcwi= 2.brs}
DOE D5 IO HHYD AREA——QFEARE-TpaakData_bhimp———R.V.—R.C.—

CALIE STANDHYOD D4r2013 3.45
[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.HMNF=.25013CF= 0]
[:I:E_:pnru'inun araar IRimp= 2.00r3LFI=2.00:L51= 50.MNI=.01513CI= 0]
DOEcDODE IOt HHYD AREA——QFERE-TpaakData_bhimp——R.V.—R.C.—

1.092 Ho_data 1:l3 41.68 .603

AODD BYD D2 2011 T D06 Ho_data 1r1il GE. 64 nfa

+ D3 2012 Bl B35 Ho_data 1rid &E. 64 nfa

+ D4r2013 3.45 1.092 Ho_data 1r13 41.68 nfa

[oT= 1.00] sSum= Dl 3000 4. 60 1.879 Ho_data 1r13 47.92 nfa
DOEcDO07 IO HHYD AREA——QFPEARE-TpaakData_bhimp——R.V.-R.C.—

CALIE STANDHYOD Dz 2020 T
[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LoP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.HWNI=.015:13CI= 0]

+456 Ho_data 1:l3 GE.64 984

DO E e DOaE- IOt HHYD AREA——QFPEARE-TpaakData_bhimp——R.V.-R.C.—
REOUTE REEERVOIR —» D2r2020 1 456 Ho_data 1r13 GE. 64 nfa
[ApT= 1.00] out<— D3 2021 27 004 Ho_data 1rid &E. 64 nfa
ovarflow <= Ddr 2022 .29 405 Ho_data 1r1d GE.64 nfa
[MxEtoUsad= . 1400E-01, Totowivol=.1923E-01, H-Ovi= 3, TotDurcwi= 2.brs}
DOE D00 ID:HHYD ARER——QFEAE-TpaakData_bhimp———R.V.-R.C.—
CALIE STANDHYD D5c2023 1.70 538 No_data 1r13 41.68 .603

[XIME= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LPp=2.00:LaP= 30.MNF=.250r3CF= 0]
[Imparvious araar IRimps 2.00r3LPI=2.00:L51= 50.MNI=.01513CI= 0]

DOEcDOLD IOt HHYD AREA——QFPEARE-TpaakData_bhinp———R.V.-R.C.—
AODD BYD D3 2021 27 004 Ho_data 1rid &E. 64 nfa
+ Ddr 2022 .29 405 Ho_data 1rid GE.64 nfa
+ D5c2023 1.70 . 538 Ho_data 1r13 41.68 nfa
[oT= 1.00] sum= DI 3000 2,26 920 Ho_data 1rid 47.BT nofa
DOEcDO11- ID:HHYD ARER——QFPEARE-TpaakData_bhimp———R.V.-R.C.—
CALIE STANDHYD D3c203 B4 +296 Ho_data 1r13 49.94 .704

[ IME= . 601 TIMF=. 6]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 5. tHNEF=. 250 83CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 50.HNI=.01513CI= 0]

DOEcDO12 IOt HHYD AREA——QFPEARE-TpaakData_bhimp——R.V.—R.C.—
AODD BYD Dl 3000 4. 60 1.879 Ho_data 1r13 47.92 nofa
+ D2 3000 2,26 920 Ho_data 1rid 47.BT nofa
+ D3r203 B4 296 Ho_data 1r13 489.94 nofa
[oT= 1.00] &M= Ddr 3000 T.50 3.0B1 Ho_data 1rid 47.99 nfa
DOEcDO13 IO HHYD AREA——QFPERE-TpaakData_bhimp——R.V.-R.C.—
EOUTE REEERVOIR —» Ddr 3000 T.50 3.0B1 Ho_data 1rid 47.99 nfa
[ApT= 1.00] out<- DS 3000 T.50 405 Ho_data 1:dd 47.99 nfa
ovaerflow <= D&r L[] D 000 Ho_data Qc0d 00 mfa
[MxStoUsad= . 211 EE+0D, Totowivol=.000DE+DD, H-Owi= 0, TotDurcwi= 0.brs}

"® END OF FUN © E

RUN r COMMAND
07 0001
ETART
[TZERD =
[METCUT= 2
[HETORM= 11
[NRUN = T1
0
Froject Hama: [LICHTHOUSE] Froject Humbar:r [3%042-101]
Cata 1 AUGUDET 2019
mModal lar r [aam]
Company ! WIE COWSULTANIS INC.

.00 bhrs on o]
[1=imparial, 2Z=matric ocutput]]




Q4437051 04 SWM Pre liminary' POST_M-1.sum
Printed at 15:35 on 22 May 2020

# Licaosa #
R

D07 ODO2
READ EICEM
Filanama = STORM.DJO1

Commant =
[80T= 1.00:sDUR= 3.02:PIOT= 76.22]
DOT:DDO3 I tHBYT AREAR——{FERE-Tpaakbate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 012010 1.15 1.017 wo_data 1r13 73.74 (96T

[XIMF=. 39 TIHF=. 99]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rE2LPI=2.00:LEI= 10.rMNI=.D015:1ECI= 0]
DOT: DDO4 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 012010 1.15 1.017 Wo_data 1r13 13,74 nfam
[ADT= 1.00] owukb<- 02r 2011 31 006 Mo data 1rlD 13,7 nfa
ovaerflow <= 03t e 1 84 L0910 Ho_date 1:14 73.74 nfas
[MxStoUsed=. 1T751E-01, TotOwfvol=.EZ04E-01, H-Ovi= 2, TotOurovf= 2. hrs]
DOT: DDOS I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD Q42013 1.45 1.214 wWo_data 113 47.19% .E19
[XIMP=. 42 TIMF=.4T]
[LogE= 2 Ch= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DOT: DDOE I tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 02 2011 31 006 Mo data 1rlD 13,74 nfam
+ 03t 2012 L84 910 Mo data 1rild 13,71 nfa
+ 04r2013 1.45 1.214 Wo_data 113 47.1% n/fa
[0T= 1.00] EuM= 01t 300a 4.ad 2.073 Wo_data 1r13  53.83 n/fa
DOT e DDOT I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 022020 -1 4095 Ho data 1r13 73.74 (96T

[XIMF=. 39 TIHF=. 99]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00rSLPP=2.001LcF= 15.1MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LaI= 10.rMNI=.D015:ECI= 0]
DOT:DDOE I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.-R.C.—
ROUTE RESERVOIR —» 022020 -1 495 Ho_data 1r13 13,7 nfa
[ADT= 1.00] owukb<- 03r 2021 25 004 Ho_data 1r13 13,7 nfa
overflow <= 04 2022 .31 LAdl Ho_datas 1:14 73.74 nfas
[MxStoUsed=. 1401E-01, TotOwfVol=.2315E-01, M-Ovi= 4, TotODurovf= 2. hrs]
DOT e DOOG ID tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 052023 1.70 G098 Mo data 113 47.19% .E19
[XIME=. 421 TIHF=. 47]
[LogE= 2 CH= &7.0]
[Barvious araar IApar= 5.00rSLPP=2.00:1LcF= 30.MNP=.2501ECP= 0]
[Imparvious araar IRimp= 2.00rELPI=2.00:LEI= 50.rMNI=.015:1ECI= 0]
DOT:DO10 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO a3c 2021 25 004 Ho_data 1r13 13,7 nfa
+ 0dr 2022 31 441 Mo data 1rild 13,71 nfa
+ 05c2023 1.70 G508 Mo data 1r13  47.1% n/a
[DT= 1.00] EuM= 0O2: 300a 2.26 1.017 Wo_data 1r13  53.77 nfa
DOT:DO11 I tHBYT AREA———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
CALIE STANOHYD 03203 64 +327 Mo _data 113  54.87 .20

[xIMF=. ED: TIMF=. ED]
[LoEE= 2 CH= &7.0]

[Barvious araar IApar= 5.00:SLPP=2.00:LCF= 5. tMHP= . 250 ECP= 0]
[Imparvious araar IAimp= 2.00rELPI=2.00:LEI= 50.rMNI=.0151ECI= 0]
DOTcDO12 IC tHBYT ARER———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ADO HYO 0ic 3pna 4.ad 2.073 Wo_data 1r13  53.83 n/fa
+ 02t 300a 2.26 1.017 Wo_data 113 53.77 nfa
+ 03r2d3 T +327 Mo _data 113  54.897 n/a
[DT= 1.00] EuM= Od: 300a 7.50 1.416 Wo_data 1r13  53.9%0 n/fa
DOT:cDO13 I tHBYT AREAR———{FERE-TpaakDate_hbrmm—-R.V.—R.C.—
ROUTE RESERVOIR —» 04t 300ag 7.50 1.416 Wo_data 1r13  53.9%0 n/fa
[ADT= 1.00] owukb<- OS5t 300a 7.50 643 Mo data 1r33  53.9%0 n/fa
ovarflow <= 0Er ool ] 000 Ho_date DD 00 nfa

[MxStoUsed=. 2239E+00, Totovivol=.DDO0E+0D, H-Ovi=

0, TotDurowi= D.hes)
&% END OF RUH T

Q:AS3TO5104.5W NN Preliminany' POST_M-1.sum

Primted at 15:35 on 22 May 2020
RUN r COMMAND
004 0001
ETART
[TzERD = .00 bhrs on o]

[METCUT= 2
[HETCRE= 1]
[WEUN = E ]

[1=imparial, 2Z=matric ocutput]]

§# Project Hama: [LICETHOUSE] Froject Humbar:r [3%042-101]
# Data 1 AUGUDET 2019
# Modallar r [aam]
# Company ! WIE COWSULTANIS INC.
# Licansa § ]
0
004 0002

EEAD 3TOEM

Filanama = EICEM.O01

Commant =

[8pT= 1.00:E0UR= 24.02:PTOT= 114.42]
D048 c 0003 IO HHYD AREAR——QFPEARE-TpaakData_bhimp——R.V.—R.C.—

CALIE STANDHYD 01c2010 1.15 1.226 Ho_data Hr3T 111.B1 977

[* IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LGP= 15.MNF=.250r3CF= 0]
[Imparvious araar IRimp= 2.00r3LFI=2.00:L51= 10.WWI=.015:13CI= 0]

D04 c 0004 IO HHYD ARER——QFPEARE-TpaakData_bhinp———R.V.-R.C.—
EOUTE REEERVOIR —» 012010 1.15 1.226 Ho_data %r3T 111.B1 nofa
[ApT= 1.00] out<— DZ:r 2011 A2 D06 Ho_data %r30 111.B1 nofa
ovarflow <= 03t 2012 73 1.0B9 Ho_data Hr38 111.B1 nfa
[MxEtoUsad= . 1TE0E-01, Totowivol=.83135E-01, H-Ovi= 3, TotDurcwi= S.brs}
D048 cDOA5 IO HHYD AREA——QFERE-TpaakData_bhinp——R.V.-R.C.—
CALIE STANDHYD D4dr2013 3.45 1.561 Ho_data Hr3T TH.44 .68E
[XIMP= .42 TIHF=.47]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LaP= 30.HMNF=.25013CF= 0]
[:I:E_:pnru'inun araar IRimp= 2.00r3LFI=2.00:L51= 50.MNI=.01513CI= 0]
D048 c DD E IOt HHYD AREA——QFPERE-TpaakData_bhimp———R.V.-R.C.—
AODD BYD D2 2011 A2 D06 Ho_data %r30 111.B1 nofa
+ D3 2012 .73 1.0B9 Ho_data Hr38 111.B1 nofa
+ D4r2013 3.45 1.561 Ho_data Hr3T Td.44 nfa
[oT= 1.00] sSum= Dl 3000 4. 60 2.5B9 Ho_data Hr3T 86.7T8 nfa
D04 c00a7 IO HHYD AREA——QFERE-TpaakData_bhimp———R.V.-R.C.—

CALIE STANDHYOD Dz 2020 T
[ IME= . 99 TIMF=.99]
[LoEs= 2 tCH= ET7.0]
[Parvious araar IApar= 5.00r3LFp=2.00:LGP= 15.MNF=.250r3CF= 0]

+ 597 Ho_data Hr3T 111.B1 977

[Imparvious araar IRimp= 2.00r3LPI=2.00:L51= 10.WWI=.015:13CI= 0]
D048 ¢ DOaE- IOt HHYD AREA——QFPERE-TpaakData_bhimp——R.V.-R.C.—
REOUTE REEERVOIR —» D2r2020 1 597 Ho_data %r3T 111.B1 nofa
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1.0 Introduction

MTE Consultants Inc. (MTE) was retained by Ms. Heather Johnson-Inglis to conduct a
geotechnical investigation for a proposed development at 10125 Oxbow Drive, Komoka Ontario,
as shown on Figure 1 in Appendix A. The 7.7 hectare site is currently vacant and was a
previous aggregate extraction pit.

The site is bordered to the north by Oxbow Drive and a retirement facility; to the east by residential
buildings; to the west by a park and Municipality lands and to the south by a golf course. The
ground surface generally slopes from north to south from approximate Elevation 251.5 to 2455
metres (m).

A previous report was completed by LVM entitled “Planned Residential Subdivision, 10125
Oxbow Drive, Komoka, Ontario” dated May 20, 2015. The previous boreholes from LVIM have
been incorporated into this report. Geodetic elevations have been added to the LVM borehole
logs based on the site benchmark used in the previous investigation. The borehole logs from
the previous report are provided in Appendix B.

The purpose of this geotechnical investigation is to determine the soil and groundwater
conditions in the area of the proposed development and provide geotechnical engineering
recommendations for site grading, site servicing, foundations, basements, floor slabs, pavement
design, subdrainage requirements, and stormwater infiltration.

2.0 Field and Laboratory Program

The fieldwork for this investigation was carried out between December 10 and 19, 2019 and
involved the drilling of eight boreholes (Boreholes MW 101-19 to BH108-19) to depths ranging
from 5.0 to 11.3 m. The locations of the boreholes are shown on the Site Plan, Figure 2 in
Appendix A.

Frivate and public utility companies were contacted prior to the start of drilling activities in order
fo isolate underground utilities near the boring locations.

The boreholes were advanced with a D50 track mounted drill rig equipped with continuous flight
hollow stem augers, supplied and operated by London Soil Test Ltd.

Representative soil samples were recovered throughout the depths explored. Standard
Fenetration Tests (SPT) were carried out during sampling operations in the boreholes using
conventional split spoon equipment. The SPT N-values recorded are plotted on the borehole
logs in Appendix B.

Upon completion of drilling, monitoring wells were installed in MW101-19, MW103-19, MW104-
19, MW107-19 and MW108-19. The remaining boreholes were backfilled with soil cuttings and
bentonite in accordance with Ontario Regulation 468/10 (formerly ©O. Reg. 903) under the
provinces Water Resources Act.

Five 50 mm diameter monitoring wells were installed in Boreholes MW101-19, MW103-19,
MW 104-19, MW107-19 and MW 108-19 to allow measurement of stabilized groundwater levels
and groundwater sampling and testing, if required. The installations comprised 1.5 m filtered
screen and bentonite seals above the screen. Stabilized water level measurements were taken
by MTE on January 7 and February 4, 2020. Details of the installation and groundwater
observations and measurements are provided on the appended borehole logs.

The monitoring wells were installed in accordance to Ontaric Regulation 468/10. A licensed well
technician must properly decommission all wells before construction. The construction,
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maintenance and abandonment of the wells are requlated under the province’s Water Resources
Act.

The fieldwork was monitored throughout by a member of our geotechnical engineering staff,
who directed the drilling procedures; conducted SPT tests; documented the soil stratigraphies;
monitored the groundwater conditions; and fransported the recovered soil samples back to our
office for further classification.

The ground surface elevations at the borehole locations were surveyed by MTE OLS Ltd. and
referenced to geodetic datum.

All of the soil samples collected were submitted for moisture content testing and six soil samples
were submitted for particle size distribution analyses. The results of the laboratory tests are
provided in Appendix C. The remaining soil samples will be stored for a period of 1 month and
will be discarded of at that time without prior request from the client to extend storage time.

3.0 Soil Conditions

Reference is provided to the appended borehole logs for soil stratigraphy details, SPT N-values,
moisture content profiles, and groundwater observations and measurements. Soil conditions
encountered at the site typically include topsoil/ffill materials overlying granular deposits and silt.

3.1 Topsoil

Topsoil’Surficial organic fill was encountered surficially in all of the boreholes and was 80 to 915
mm thick (average thickness = 430 mm). The topsoil typically comprises dark brown silty to
sandy topsoil. A layer of buried topsoil was encountered MW108-19 at a depth of 1.1 m and
was 30 mm thick. Topsocil was determined through visual observation and no nutrient testing for
applicable plant growth was performed as part of the scope of work for this project.

3.2 Fill Material

Variable fill material was encountered beneath topsoil in Boreholes MW101-19, BH102-19,

MW 104-19, BH105-19, BH106-19 and MW 108-13. The fill materials ranged in thickness from
40 mm to 9.3 m and extended to depths of 0.1 to 9.4 m. The fill was deepest at the northern
part of the site near Oxbow Drive. The fill typically ranges in composition from sand to silty sand
to sand and gravel with rootlets. SPT N-values measured in the fill ranged from 5 to 19 blows
per 300 mm penetration of the split spoon sampler indicating loose to compact conditions.

Insitu moisture contents in the fill were 5 to 19% indicating moist to wet conditions.

Fill materials encountered in the LVM Boreholes BHO1-15 to BHOG-15 ranged in thickness from
0.7 to 8.5 m and extended to the termination depth of Borehole 04-15.

3.3 Granular Deposits

Granular soils were encountered beneath topsoil, fill materials or silts in all of the boreholes.
The granular deposits were about 1.0 to 7.9 m. All boreholes were terminated in the granular
soils except for MW 104-19, BH106-19 and MW 108-19. The granular soils typically range in
composition from sand fo silty sand to gravelly sand to sand and gravel. The results of six
particle size distribution analyses conducted on the granular deposits are provided in Appendix
C and summarized in the following table;
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Table 1 - Results of Granular Deposits Particle Size Distribution Analyses

Borehole Number | Sample Depth (m) | Gravel (%) | Sand (%) | silt(%) | Clay (%)
MW101-19 10.7-11.3 0 85 14 1
MW103-19 76-82 53 40 6 1
MW104-19 76-8.1 24 66 9 1
BH106-19 38-43 0 73 26 1
MW107-19 38-44 0 73 26 1
MW108-19 15-20 3 87 9 1

SPT N-values measured in the granular soils range from 4 to greater than 50 blows per 300 mm
penetration of the split spoon sampler indicating very loose to very dense conditions. Insitu
moisture contents in the granular range from 2 to 20% indicating damp to wet conditions.
Cobbles were encountered in MW 103-19 and MW 104-19 at depths of 5.3m and 4 .4m,
respectively, during drilling.

3.4 Silt and Clayey Silt Deposits

Silt to clayey silt was encountered beneath or interlayered in the granular soils in all of the
boreholes except BH102-19, MW103-19 and MW107-19 and extends to the termination depth
of MW104-19, BH106-19 and MW 108-19. S5PT N-values range from 26 to greater than 50 blows
per 300 mm penetration of the split spoon sampler indicating compact to very dense conditions.
Insitu moisture contents in the silt soils range from 8 to 21% indicating moist to wet conditions.

4.0 Groundwater Conditions

Groundwater observations were carried out in the open boreholes at the time of drilling and are
summarized on the borehole logs. Groundwater was noted within the granular deposits or fill
materials in all boreholes at depths of 0.9 to 9.1 m below the ground surface.

Groundwater levels were measured in MW101-19, MW103-19, MW 104-19, MW107-19 and
MW 108-19 on January 7 and February 4, 2020 at depth of 0.5 to 8.8 m beneath the ground
surface or Elevations 243 .1 to 244 8 m. The results of the measured groundwater levels are
summarized in the table below:
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Table 2 — Groundwater Measurements

Ground Measured Groundwater Measured Groundwater Level

Borehole Surface Level January 7, 2020 February 4, 2020
Elevation

(mASL Depth (m) | Elevation (m) Depth (m) Elevation (m)
MW101-19 2519 879 243 11 833 243 57
MW103-19 2509 745 243 45 717 24373
MW104-19 2502 6.29 243 91 5.01 244 19
MW107-19 245 8 1.72 244 08 1.10 24470
MW108-19 2453 0.85 244 45 0.54 244 76

It should be noted that the groundwater levels can vary and are subject to seasonal fluctuations
and local variations.

5.0 Discussion and Recommendations

5.1 General

The project involves the design for a proposed development located at 10125 Oxbow Drive in
Komoka, Ontario. Based on the detailed design information known at the time of preparing this
report, a total of about 97 residential lots were proposed with a stormwater management dry
pond to the west part of the property and a medium density block to the southeast comer.

The subsurface stratigraphy at the site generally comprises topsoil and/or fill materials overlying
granular soils and silt deposits. Groundwater was measured within the granular deposits about
0.5 to 8.8 m below the ground surface or Elevations 243.1 to 244 8 m in MW101-19, MW103-
19, MW104-19, MW107-9 and MW 108-19 on January 7 and February 4, 2020.

Based on the results of this geotechnical investigation, the proposed development will be
problematic due to the thickness of fill soils on site and the elevation difference across the site.
The following subsections of this report contain geotechnical recommendations pertaining to
development of the property; including, site grading, site servicing, foundations, basements,
floor slabs, pavement design, subdrainage requirements, and stormwater infiltration. It is
recommended that geotechnical consultant provide additional recommendations once the final
grading, servicing and cut/fill plans are completed.

5.2 Site Preparation

The first construction activity that will be required for the proposed development will be grading.
Frior to carrying out any cutting and engineering fill operations, the surficial topsoil and fill
materials must be removed and stockpiled. The average topsoil and fill thickness for the north
part of the site (BH102-19 and LVM Boreholes BHO1-15 to BHO5-15) was approximately 7.7 m.
The topsoil and fill materials thickness in the remaining areas of the property averaged about
0.7 m. The topsoil and fill soils could be used in landscaping areas.

The southern part of the site will require a grade raise to construct the proposed design of the
development. The majority of the existing fill materials are not suitable for use as structural fill
but could be used in parkland or landscape areas where no bearing capacity is required.
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The majority of the inorganic native soils above the groundwater table are suitable for reuse as
engineered fill if sufficient drying time is allotted. All fill should be placed in maximum 300 mm
thick lifts and compacted to the following percentages;

Table 3 - Engineered Fill Requirements

Fill Use Minimum Compaction Required
Structural fill to support buildings 100% SPMDD
Subgrade fill beneath pavements or services 95%SPMDD
Bulk fill in landscape area 90%SPMDD

The subgrade soils are susceptible to disturbance due to the silt content, and it is recommended
that construction traffic on the subgrade be minimized.

Structural fill used for raising grades beneath the buildings should comprise granular material
such as OPSS Granular 'B'. Any imported fill should be tested and verified by a geotechnical
engineer prior to placement.

Structural fill pads should extend a minimum 0.3 m beyond the edge of the footing envelope of
any building and down to subgrade at an angle of 45 degrees to the horizontal. Full time testing
by geotechnical personnel is recommended during fill placement and compaction to monitor
material quality, lift thickness, and verify the compaction by insitu density testing.

In order to minimize the effects of weather and groundwater, fill operations onsite should be
carried out in the dry summer months.

5.3 Site Servicing
5.3.1 Excavations and Dewatering

The development will be serviced with full municipal services. It is anticipated that the invert
levels for the watermain and sewers will be at conventional depths in engineered fill soils.

Temporary excavations to conventional depths for installation of underground pipes at this site
must comply with the Ontario Occupational Health and Safety Act and Regulations for
Construction Projects. The topsaoil, fill materials and granular soils encountered in the boreholes
would be classified as Type 3 soils (0. Reqg. 213/91, 5. 226 (4)), exclusive of groundwater
effects. Temporary side slopes must be cut at an inclination of 1.0 horizontal to 1.0 vertical or
less from the base of the excavation for open cut pipe installation.

Trench side slopes must be continuously inspected especially after periods of heavy rainfall or
snow melt to identify areas of instability. Surface water should be directed away from entering
the trench.

Groundwater inflow should be expected where the excavations extend into the groundwater
encountered within the granular deposits at about Elevations 243.1 to 244 .8 m. It is our
geotechnical opinion that proactive dewatering in the form of vacuum well points or the like
would be required to handle the groundwater infiltration in this area if excavations extend below
the groundwater level. It will be necessary to flatten the excavation side slopes where
groundwater seepage is occurring to ensure stability. Every excavation that a worker may be
required to enter shall be kept reasonably free of water (O. Reqg. 213/91, 5. 230).

It should be noted that an Environmental Activity and Sector Registry (EASR) or Permit to Take
Water (PTTW) will be required for the dewatering system for sewer installations at the site
installed below the groundwater level. The design of the dewatering system should be
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completed by a specialized dewatering contractor to control groundwater at least 0.5 m below
the invert level in order to provide stable excavation base.

5.3.2 Pipe Bedding

It is anticipated invert elevation of the pipes will be at conventional 2 to 3 m depths below
ground surface. No bearing problems are anticipated for pipes set on properly dewatered native
inorganic subsoil or imported structural fill. The existing fill and topsoil are not suitable to support
pipes without significant settlement. The bedding material may need to be thickened if sub-
excavation encounters soft or spongy soil from the base of the service trench.

Fipe bedding for water and sewer services should be conventional Class 'B' pipe bedding
comprising a minimum 150 mm thick layer of OPSS Granular 'A' aggregate below the pipe
invert. Granular 'A' type aggregate should be provided around the pipe to at least 300 mm
above the pipe and the bedding aggregate should be compacted to a minimum 95% Standard
FProctor Maximum Dry Density (SPMDD).

A well-graded clear stone such as Coarse Aggregate for HL4 Asphaltic Concrete (OPSS 1003)
could be used in the sewer trenches as bedding below the spring line of the pipe to facilitate
sump pump dewatering, if necessary. The clear stone should be compacted with a plate tamper
and fully wrapped with a non-wowven filter cloth.

5.3.3 Trench Backfilling

The trenches above the specified pipe bedding should be backfilled with inorganic onsite soils
placed in 300 mm thick lifts and compacted to at least 35% SPMDD. Wet or saturated native
soils are not considered suitable for reuse as trench backfill. Any additional material required at
the site should comprise imported granular soils such as OPS5S Select Subgrade Material.

To minimize potential problems, backfilling operations should follow closely after excavation so
that only a minimal length of trench is exposed. Care should be taken to protect side slopes of
excavations by diverting surface run-off away from the excavations. If construction extends into
the winter, then additional steps should be taken to minimize frost and ensure that frozen
material is not used as backfill.

5.4 Pavements

It is understood pavements will be constructed for the proposed roadways at the site. The
pavement subgrade soils will comprise native inorganic soils or imported structural fill.

The pavement component thicknesses in the following table are recommended based on the
proposed pavement usage, the frost-susceptibility and strength of the subgrade soils,
Municipality standards and the Benkelman beam spring rebound coefficient for granular soils;

Table 4 - Pavement Design

Pavement Component Light Duty Heavy Duty
Asphalt Hot Mix 90 mm 110 mm
OFSS 1010 Granular ‘A’ Base 150 mm 150 mm
OFS5 1010 Granular ‘B’ Subbase 350 mm 450 mm

Heavy duty pavements should be used for main access ways to the development and where
large vehicles will frequent, such as garbage and fire trucks.
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Samples of aggregates should be checked for conformance to OPS5 1010 prior to utilization on
site and during construction. The Granular 'B' subbase and Granular 'A’ base courses must be
compacted to 100% SPMDD, as verified by insitu density testing.

The asphaltic concrete paving materials should conform to the requirements of OPS5 1150.
The asphalt should be placed and compacted in accordance with OFP55 310. The Performance
Graded Asphalt Cement designation for the asphaltic concrete is 58-28.

The asphaltic concrete should comprise 40 mm of HL3 surface over 50 mm of HL8 binder for the
light duty pavement option and 50 mm of HL3 surface over 60 mm of HL8 binder for the heawvy
duty pavement option.

The pavement design is based on the assumption that construction will be carried out during the
drier time of the year and that the subgrade soil is stable as determined by proof-rolling
inspected by a geotechnical engineer. If the subgrade is wet and unstable, additional granular
subbase will be required.

All materials and construction services required for the work should be in accordance with the
relevant sections of the Ontario Provincial Standard Specifications.

It is strongly recommended to install subdrains beneath the low areas of pavement and
connected to catchbasins. The purpose of the subdrains is to remove excess subsurface water
in order to improve overall pavement serviceability and increase the pavement life.
Consideration should be given to providing continuous subdrains along the perimeter edges of
the new roadways to promote drainage of the granular materials.

The work of subdrain installation shall be in accordance with OFSS 405 and OPSD 216.021.
The subdrain shall be 100 or 150 mm diameter perforated pipe conforming to OFSS 1801 or
1840, and wrapped with geotextile conforming to OFSS 1860.

5.5 Curbs, Gutter and Sidewalks

The concrete for curbs, gutters and sidewalks should be proportioned, mixed, placed and cured
in accordance with the requirements of OP55 353, and OFP 5SS 1350 and shall meet the
Municipality of Middlesex Centre standards or specific requirements (OPSS 353.05.01):

*  Minimum compressive strength = 30 MPa at 28 days

» Coarse aggregate = 19.0 mm nominal max. size

»  Maximum slump = 60 mm for curb and gutter, 70 mm for sidewalks
» Airentrainment=7.0+ 1.5%

During cold weather any freshly placed concrete must be covered with insulating blankets to
protect against freezing as per OFPS5S 904. Three cylinders from each day's pour should be
taken for compressive strength testing. Air entrainment, temperature and slump tests should be
conducted on the same batch of concrete from the test cylinders made.

5.6 Foundation Design

It is understood that the proposed building design may be constructed with slab-on-grade floors
or with full basements.

In general, the undisturbed compact native soils or approved structural fill is considered suitable
fo support building foundations.

Building footings constructed on the undisturbed compact native granular soils or approved
structural fill may be designed for a factored geotechnical bearing resistance at Ultimate Limit
States (ULS) of 225 kPa, and soil bearing resistance for 25 mm of settlement at Serviceability
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Limit States (SLS) of 150 kPa. The existing fill and topsoil are not suitable to support building
foundations.

The founding materials are susceptible to disturbance by construction activity, especially during
wet weather and care should be taken to preserve the integrity of the materal as bearing strata.

The soil in trenches beneath footings for sewer and watermain services shall be compacted by
tamping up to the level of the footing base, or shall be filled with concrete having a strength not
less than 10 MPa, to support the footing.

The footing areas must be inspected by a geotechnical engineer to ensure that the soil
conditions encountered at the time of construction are suitable to support the design resistances
prior to pouring concrete. Any loose, disturbed, organic and deleterious material identified
during the inspection should be removed from the footing areas and replaced with structural fill
or concrete.

All exterior floor slabs and footings in unheated areas must be provided with a minimum 1.2 m
of earth cover after final grading in order to minimize the potential of damage due to frost action,
as per Ontario Provincial Standard Drawing, OPSD 3090.101, dated November 2010. If
construction is undertaken during the winter, the subgrade soil and concrete should be
protected from freezing.

A modulus of subgrade reaction of 25 MPa/m should be used in the design of the floor slab.

A minimum 150 mm thick layer of Granular 'A" material uniformly compacted to 100% SPMDD
should be provided directly beneath the floor slab for leveling and support purposes.

Where spread footings are constructed at different elevations, the difference in elevation in the
individual footing should not be greater than one half of the clear distance between the footings.
The lower footing should be constructed first so that if it is necessary to construct the lower
footings at a greater depth than anticipated, the elevation of the upper footings can be adjusted
accordingly. Stepped strip footings should be constructed in accordance with OBC Section
91538

A Site Classification ‘D' should be used for earthquake load and effects in accordance with
Table 4.1.8.4 A of the 2012 Ontario Building Code.

All excavations at the site should be carried out in conformance with the Ontario Occupational
Health and Safety Act and Regulations for Construction Projects. The topsoil, fill materials and
granular soils encountered in the boreholes would be classified as Type 3 soils, and temporary
side slopes through this material must be cut at an inclination of 1.0 horizontal to 1.0 vertical or
less from the base of the excavation, exclusive of groundwater effects.

5.6.1 Basements

It is understood that basements may be installed for the proposed buildings at the site.
Basement construction at the site may be problematic if a grade raise is not employed. The
basement excavations will encounter groundwater conditions in the granular soils at Elevations
2431 to 244 8 m. We recommend the basement floor levels be designed a minimum 0.5 m
above the seasonal high groundwater elevations.

Basements at this site must be provided with perimeter weeping tile systems as per the Ontario
Building Code (Section 9.14). The drain file or pipe should be laid on undisturbed or well
compacted soil so that the top of the tile or pipe (minimum 100 mm diameter) is below the
bottom of the basement floor slab. The top and sides of the drain tile or pipe shall be
surrounded with not less than 150 mm of crushed stone or other clean coarse granular material
containing no more than 10% of material that will pass the 4 mm sieve. The crushed stone
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should be wrapped with filter cloth. The weeping tile must drain to a suitable frost-free outlet or

sump equipped with an automatic pump that will discharge water into a storm sewer service or
other frost free outlet.

The portion of the exterior basement wall and floor slab below finished ground level must be
waterproofed as per the Ontario Building Code (Subsection 9.13.3). Free-draining sand
materials should be used for basement wall backfill. The basement wall backfill should be
graded to allow drainage away from the foundation.

The basement walls should be designed to resist the lateral earth pressure. For calculating the
lateral earth pressure, the coefficient of earth pressure (K) may be assumed as 0.50 for
cohesionless sandy soils and 1.0 for silt and clay (Section 24.12.3.3 Canadian Foundation
Engineering Manual). The bulk unit weight of the retained backfill may be taken as 21 kN/m? for
well-compacted soil. An appropriate factor of safety should be employed.

The subgrade for the basement floor slabs should comprise undisturbed compact native soil or
well compacted fill. A minimum 100 mm thick layer of coarse clean granular material containing
not more than 10% material that will pass a 4 mm sieve shall be placed beneath slabs in houses
as per Subsection 9.16.2 of the Ontario Building Code. If the subgrade soil is wet, we strongly
recommend that subfloor weeping tiles be placed and connected to the sump pit.

If a moisture-sensitive floor finish is to be applied to the slab, then we recommend that a 15 mil
polyethylene moisture vapour barrier be installed directly beneath the slab as per Article
9.13.2.7 of the Ontario Building Code. The purpose of the vapour barrier is to reduce moisture
transfer by diffusion as per Article 5.5.1.2 of the Ontario Building Code. Joints in the vapour
barrier should be lapped not less than 100 mm.

Concrete testing should be performed onsite to determine the slump, temperature, and air
entrainment; and concrete cylinders should be cast for compressive strength testing.

5.7 Storm water Infiltration

It is understood that at-source infiltration of stormwater runoff from the development may also
be considered for this site. Soak-away pits generally require soils with a minimum percolation
rate of 15 mm/hr and a minimum separation between the bottom of the pit and the seasonally
high water table of 1 m (MOE, 2003). Six particle size distribution analyses were carried out on
the granular deposits encountered at the site. They are plotted on Table 101 in Appendix C.

The estimated vertical hydraulic conductivity (k) is derived from an empirical formula by Hazen
and Beyer. The estimated design infiltration rate is based on recommendations found in the
Low Impact Development Stormwater Management Planning and Design Guide, Appendix C,
Version 1.0, 2011, published by the Toronto and Region (TRCA) and the Credit Valley (CVC)
Conservation Authority, and the approximate relationship between hydraulic conductivity and
infiltration rate. A Factor of Safety of 2.5 has been applied to the calculated infiltration rates.
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Table 5 - Infiltration Rates for Native Soils

) sampie | BOTeOIe _ Estimated | Infiltration
orenole Number | o) | Elevation Soil Type K-Value Rate

(MASL) (misec) (mmihr)
MW101-19 07113 2510 Sand 3965 19
MW103-19 76-82 | 2509 Sg”rgfe’rd 7 4E-3 201
WW104-19 7661 5502 | Gravelly Sand GEES 56
BH106-19 36-43 | 2453 Sifty Sand T7E5 T
MW107-19 36-43 | 2458 Sifty Sand 59E5 a6
WW108-19 T5-20 | 2453 Sand GEES 57

It is our opinion that at-source infiltration of stormwater runoff is feasible for this development
but will be dependent on the type of imported structural fill soils used to raise grades at the site.

5.8 Construction inspection and Testing

MTE recommends that geotechnical inspection and testing procedures be conducted
throughout the various phases of the project.

Engineer site visits should be conducted to confirm geotechnical bearing resistances for
footings. Soil compaction testing should be carried out on structural fill beneath the residential
buildings, foundation wall backfill, subslab granular fill, and trench backfill. Laboratory and field
testing of the pavement structure components (granulars and asphaltic concrete) should be
conducted, as well as concrete testing for foundations, curbs and sidewalks.

MTE offers soil compaction, concrete, and asphalt testing as well as soil inspection services
through our Stratford and London offices.
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6.0 Limitations of Report

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner consistent
with the level of care and skill ordinarily exercised by members of the Geotechnical Engineering
& Consulting profession practicing under similar conditions in the same geographic area were
the services are provided. No other warranty or representation expressed or implied as to the
accuracy of the information, conclusions or recommendations is included or intended in this
report.

This report was completed for the sole use of the Client. This report is not intended to be
exhaustive in scope or to imply a risk-free site. As such, this report may not deal with all issues
potentially applicable to the site and may omit aspects which are or may be of interest to the
reader.

In addition, it should be recognized that a soil sample result represents one distinct portion of a
site at the time it is collected, and that the findings of this report are based on conditions as they
existed during the time period of the investigation. The material in the report reflects our best
judgment using the information available at the time the report was written. The soil and
groundwater conditions between and beyond the test holes may differ from those encountered
in the test holes. Should subsurface conditions arise that are different from those in the test
holes MTE should be notified to determine whether or not changes should be made as a result
of these conditions.

It should be recognized that the passage of time may affect the views, conclusions and
recommendations (if any) provided in this report because groundwater conditions of a property
can change, along with regulatory requirements. All design details were not known at the time
of submission of this report and it is recommended MTE should be retained to review the final
design documents prior to construction to confirm they are consistent with our report
recommendations. Should additional or new information become available, MTE recommends
that it be brought to our attention in order that we may determine whether it affects the contents
of this report.

Any use which another party makes of this report, or any reliance on, or decisions to be made
based upon it, are the responsibility of such parties. MTE accepts no responsibility for liabilities
incurred by or damages, if any, suffered by another party as a result of decisions made or
actions taken, based upon this report. Others with interest in the site should undertake their
own investigations and studies to determine how or if the condition affects them or their plans.
The contractors bidding on this project or undertaking the construction should make their own
interpretation of the factual information and draw their own conclusions as to how subsurface
conditions may affect their work.

The benchmark and elevations provided in this report are primarily established to identify
differences between the test hole locations and should not be used for other purposes such as,
planning, development, grading, and excavation.
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All of which is respectfully submitted,
MTE Consultants Inc.

bt 2—"

Brett Thorner, P.Eng. Montana Wilson, P.Eng
Geotechnical Engineer Geotechnical Engineer
519-204-6510 ext. 2226 519-721-7952 ext. 2321
bthorner@MTES5 com mwilson@MTEBS com
BXT:-MXW

M:\43705:30\Reporis\43705-301_GeotechnicalReport_2020_04_03_BRT.docx
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Appendix A

Figures

Figure 1- Location Plan

Figure 2- Site Plan
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Appendix B

Borehole Logs

Abbreviations and Symbols
Boreholes BH101-19 to BH108-19

LVM Boreholes BH-01-15 to BH-09-15
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ID Number: MW101-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/11/2019

Drilling Contractor: London Soil Test Ltd.

Drill Rig: D50T Track
Drill Method: Hollow Stem Augers

Protective Cover: Monument Casing

Subsurface Profile Sample
ﬁ Dynamic Cone |Shear Strength (PP) Groundwater
£ * =l kPa . Observations
_ Sail D inti E Standard and Stﬂr!dplpe
off Lescniption SEly Penetration |Shear Strength (FV)| Water Content Details
2 fgld
=E_ E a =E_ g g|" .| m kPa | . o .
g | & H&|2| >| 20406080 | 50100150200 | 10 20 30
ft| m
x
0o Ground Surface 231.9
ES FILL (TOPSOIL) 0.0
3 = dark brown silty fopsoil, some sand, %
s moist (315mm) 251.0 . . o3 g
= FILL 0811 /s5(e . 3
= brown clayey silt, some gravel, trace
E_Z—_ ) sand, moist / 5 | g5 |48 &
EN SAND
8 —2: loose to compact brown sand, trace 10 e
EN to some silt, moist 3]35 ||I
105
ER 4|ss| 47 é 2 &
125 2482 1 = g
En some gravel 37 | g i
I s | ss 26 3 f;
14 2474 g
I compact 4.5 o
16 6 |ss é E
ER 2456
= denze 2.3 i
18 E: 7 |35 32 -2
205 6
EN 8|ss 32 é
22 _;: 2451
=R SILT 6.8 5027 M
24 | | wvery denze brown silt, zome sand, 2445 9 [ S35
ER *, moist S T4 94 1t B
pl- = trace clay with some sand seams 10| 55 ! . 2
I 5
P 2432 | g
En SAND 8.7 \ L
= E -
30 EZ ziaar;.rr ﬂse: sand, some =ilt, trace I 50/279mm | '15 =
32 = I ¥
310 1
En =
34 E a2 b
El 50/279mm e 8 3
365 2ape| 12| 53 1 2
ag o Drilling Terminated 1.3 - B
3 @ ]
3 12 £
40 ER E
=N e
42 T

Field Technician: M. Costello

Drafted by: M. Costello

Reviewed by: B. Thorner

o MTE

Sheet: 1 of 1

Top of pipe elevation: 252.57m asl

Water encountered at 9.1mbgs during drilling
Water level measured at 243.11m asl on
January 7, 2020

Water level measured at 243.57m asl on
February 4, 2020




ID Number: BH102-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12110/2019

Drilling Contractor: London Soil Test Ltd.

Drill Rig: D50T Track
Drill Method: Hollow Stem Augers
Protective Cover: N/A

Subsurface Profile Sample
ﬁ' Eynamic Cun: Srear Strength IPf] Groundwater
E__ kPa Observations
- Soil Descripti T Standard and Standpipe
3 ot Bescriphion E = & Penetration |Shear Strength [FV)| Water Content Details
ﬁ E z ﬁ : gl | m kPa m|e LT .
& & H&|2| >| 20406080 | 50100150200 | 10 20 30
" Ground Surface 251.6
L FILL {TOPSOIL) o0
= = \ dark brown, clayey topsoil, some
23 \silt, very moist (150mm) /
3 FILL 13 5
4 —;— compact brown silty sand, some 1|35 E
El clay, some gravel, moist 2?1]5-1 'E
5o grey at 1.5mbgs R P P AL o 8
ERk 249.4 :
ad s siiff to very stiff grey clayey sil, 22 lg 45 H
En we  some sand, some gravel, saturated 24B.8 3|55 .
I [ with wood pieces =5 ".ll
10 EN EEEEEEE black sand and gravel layer (S0mm) 13 1
3~ [ at2.8mbgs 4|55 ¢ .
129 B f
EB ::::::: {
ERR: 5|ss|e’f o2
14 [ 247 1
E LLEE . . ) :
3 pe firm brown with grey silt veins from 4.5 8 Py
165 |fe at4 Smbgs & |55 .
T pE 2463
18 :E:EE:E grey-brown with some organics at 5.3 8 17 o
I e 5.3mbgs 7|55 . 5
T, [ 2|
205 ° B |
E sas0| 8|55 117 o
2 _E- E:%:%% \ compact grey sand, some gravel, LA
E Al g |ss|+° $
244 & sfiff grey clayey silt, some sand,
=5 k=<2 some gravel, wet with grey mottling
En o 7 17
%3 5 fie 10 ss * .
I fE
T [ |
B3 B 2429 '|
5: 'E*EE:E grey at 8.7mbgs a7 |
303 fom
EI 2422 [ l' 19 o1
_g_ SAND 9.4 &
32 EN compact to very dense brown sand,
EN 1o trace silt, gravel and clay, wet oa12|12| 58 S0/250mm JTo
a3 :
=l Drilling Terminated 0.4
w3

Field Technician: M. Costello
Drafted by: M. Costello
Reviewed by: B. Thorner

’ ‘ T E Water encountered at 2.3mbgs during drilling

Sheet: 1 of 1




ID Number: MW103-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.

Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/10/2019

Drilling Contractor: London Soil Test Ltd.
Drill Rig: D50T Track

Drill Method: Hollow Stem Augers

Protective Cover: Monument Casing

Subsurface Profile Sample
ﬁ' Dynamic Cone |Shear Strength (PP) Groundwater
E__ * i kPa . Observations
- Soil Descripti T Standard and Standpipe
3 ot Bescriphion E-* ¥ Penetration |Shear Strength [FV)| Water Content Details
=E_ £ a =E_ g g|" .| m kPa | . o .
& & f&|2| > 20406080 | 50100150200 | 10 20 30
ft| m
x
o=o Ground Surface 230.9
3 = [ TOPSOIL [iKi]
== I"-. brown/orange sandy topsoil, some / %
2—5: \silt, with roots (180mm) . 'E
el SAND 5 4 8
43 loose to compact brown sand, trace 1135 'l; .
I to some silt, moist |I
ER 11 5
53, 2 |ss ‘
EN 248 6
a5 trace to some gravel 23 12 4
= 3|ss . B
LR | e
T alss| 412 - g
123 E
E ) Log 4
= . -
1ag 5|ss T o
El =
163 6|ss| 42 $ =
- 3
.5 T very dense from 5.3 to 6.9 m with N
ES occasional cobbles 7 |35 32 s ﬁ 'E
El | I~
203 © |' - g
5- 8|55 uld é E I.%
24 244.0 £ -
ES SAND AND GRAVEL B3 7 =
24 compact brown sand and gravel, 9|35 —
3 trace silt and clay, wet with = -
ER occasional cobbles 17 J . |
= I 10| 85 o -
= 5 3
28 EZ 11|55 2T oM L%
I ]
3oL B
ER 12| ss 25 L4 ]
I 241 1 E
23 38 =
10 Dinlling Terminated : uy
LT

Field Technician: M. Costello
Drafted by: M. Costello
Reviewed by: B. Thorner

Top of pipe elevation: 251.74m asl
Water encountered at 6.9mbgs during drilling
Water level measured at 243.45m asl on

o MTE

Sheet: 1 of 1

Water level measured at 243.73m asl on
February 4, 2020




ID Number: MW104-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/1%/2019

Drilling Contractor: London Soil Test Ltd.
Drill Rig: D50T Track

Drill Method: Hollow Stem Augers

Protective Cover: Monument Casing

Subsurface Profile Sample
) Dynamic Cone |Shear Strength (PP) Groundwater
E ko ® | & kPa " ;
E__ Observations
- Soil Descripti T Standard and Standpipe
3 ot Bescriphion E = & Penetration |Shear Strength [FV)| Water Content Details
=E_ £ a =E_ g g|" .| m kPa | . o .
& & H&|2| >| 20406080 | 50100150200 | 10 20 30
ft| m
x
o—o Ground Surface 2302
EN FILL (TOPSOIL) 0o
ER dark brown silty topseil, very moist 249.7
23 with roots (S00mm) /) 4= 5
E— FILL 1155 |% "'B
4 = loose brown silty sand, some gravel, [248.8
ER moist 1.4 4 5
63 SAND 2351
E__ 2 looze zand, trace to zome silt, frace
= t I, b N
8 o some gravel, brown 3 55 14 3 j:
E_ e
103 g
ER 4|55 iq:‘ o =
12 _E_ 2465 "\.\ % E
El compact 37 ‘;22 i » -
T4 5|ss ¥ I3
14 2458 : §
ER B 44 =
153 |¢'" GRAVELLY SAND & | sz 39 < o
Eg -‘: dense brown gravelly sand, trace silt = E
I :, . and clay, moist with cccasional l E
18 = “. cobbles 7| ss 435 2 i %
EN -l I
T |ne |' q
PR I - i
- . t 233;3 . fn J .
»I e
ER |
245 ‘ L
T 37
%63 g 9 |ss c
l
Ep i
28 5: E
§
so0d 2409 78 &
T SILT 53 | 10|55 o18 =
323 very dense brown silt, some sand, E
I 10 wet f ©
LY Drrilling Terminated
38

Field Technician: M. Costello

Top of pipe elevation: 251.13m asl

M Water encountered at 6.4mbgs during drilling
Water level measured at 243.%1m asl on
Drafted by: M. Costello d I E 243.91m as on

Reviewed by: B. Thorner

Sheet: 1 of 1

Water level measured at 244 19m asl on
February 4, 2020




ID Number: BH105-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/18/2019

Drilling Contractor: London Soil Test Ltd.

Drill Rig: D50T Track
Drill Method: Hollow Stem Augers
Protective Cover: N/A

Subsurface Profile Sample
) Dynamic Cone |Shear Strength (PP) Groundwater
% s X | A kPa L i
E__ Observations
- Soil Descripti T Standard and Standpipe
ot Bescriphion 5E|y Penetration |Shear Strength [FV)| Water Content Details
2 fgld
=E_ & a =E_ g g LN | kEPa | = o5 L
2 & odl 2 2 20 40 &0 80 50 100 150 200 10 20 30
0 E_ o Ground Surface 2483
=l é&“ FILL {TOPSOIL) 0.0
3 -,Idarll brown clayey topsoil, some silt, !
E_ ||'.Iuer§,r moist with rootlets (30mm) /|
23 | FILL |
01 brown sand and gravel, moist l
T l{40mm) | ilss 26 21
43 SILT
4 -+ very shiff to hard brown silt, some 244.9
= s - A 74
=N »sand, moist ;
& _f_ trace gravel 2|5 7T J4 %
T2 E
83 66 1 7]
= = » E
I =
I 2434 L%
103 SILTY SAND 23 =
4 very dense brown silty fine sand, S0/280mm 18 .
3 trace gravel, wet 4|55 ®
123 /
T4 5| ss ié ! o'
14 /
i /
. 6 |ss ¢é3 M
1 241.3
= . . 5.0
—+ Dinlling Terminated
2|
15
0o
2
243

Field Technician: M. Costello

Drafted by: M. Costello

Reviewed by: B. Thorner

’ ‘ T E Water encountered at 3.0mbgs during drilling

Sheet: 1 of 1




ID Number: BH106-19

Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.

Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/18/2019

Drilling Contractor: London Soil Test Ltd.

Drill Rig: D50T Track
Drill Method: Hollow Stem Augers
Protective Cover: N/A

Subsurface Profile Sample
) Dynamic Cone |Shear Strength (PP) Groundwater
E ko ® | & kPa " ;
E__ Observations
- Soil Descripti T Standard and Standpipe
3 ot Bescriphion E = & Penetration |Shear Strength [FV)| Water Content Details
=E_ £ a =E_ g g|" .| m kPa | . o .
& & f&|2| > 20406080 | 50100150200 | 10 20 30
E_ Ground Surface 2453
0—0 — oo
= FILL (TOPSOIL) :
3 \ dark brown sandy topscil, some
a1 I clay, very moist with rootlets
23 '|I".I|;15ﬂmm} -
T |FiLL 47 17 5
-+ \brown sand and gravel, moist 1|85 - ‘E
s {150mm) \
3 | SAND Eﬁg \ L%
3 dense brown sand, some silt, trace ’ | x
E_ \gravel, moist 2|58 151 J9
51 SILTY SAND |
3 2 very dense brown silty sand, trace |
I clay, wet '.I
e 3| as }‘?5 a7
103 (
] 4|ss 6P o8 £
1 £
123 o
34 5|35 12 =
143 240.9 /
=N SILT 44 i
;_ hard brown silt, some sand, wet 6| ss ‘gmgumm 20
el 2403
1 Drilling Terminated a0
=
45
0o
2
243

Field Technician: M. Costello
Drafted by: M. Costello
Reviewed by: B. Thorner

’ ‘ T E Water encountered at 1.5mbgs during drilling

Sheet: 1 of 1




ID Number: MW107-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/18/2019
Drilling Contractor: London Soil Test Ltd.
Drill Rig: D50T Track

Drill Method: Hollow Stem Augers

Protective Cover: Monument Casing

Subsurface Profile Sample
) Dynamic Cone |Shear Strength (PP) Groundwater
E ® % | & kEPa A -
E__ Observations
- Soil Descripti T Standard and Standpipe
3 ot Bescriphion E-* ¥ Penetration |Shear Strength [FV)| Water Content Details
=E_ & a =E_ g g LN | kEPa | = o5 L
2 & odl 2 2 20 40 &0 80 50 100 150 200 10 20 30
ft| m
x
o—o Ground Surface 245.8
3 ~— TOPSOIL 0.o
=l ~ dark brown sandy topscil, some
s -'-u: gravel, some silt, very moist with
3 ~—  rootlets {¥00mm)
20 =] 2451
E_ SAMND 0.7 -12 E
q FTT, very dense brown sand, some silt, 57 F
3 *.some gravel, moist . 1|55 r ] OB
4T SILTY SAND i} & 2
I very dense brown silty fine sand, ( i E 3
4 trace clay, moist i E §
3 p U
i 2440 49 14 : ol
o3 e R . y B
I 2 h
8o E
= 3|58 448 L1 =
w0
1 4|ss +730 & 1] =
a4 \
12 q 2420 :
3 3.8 : 1
1, brown to grey = - — -
E 5 |ss . 5] ¢
14 g1 3
I 2 b
=l || E
16—5_ 6 |ss 50/229mmy o B B E
1 2406 0
el Drilling Terminated 2.2
18

Field Technician: M. Costello
Drafted by: M. Costello
Reviewed by: B. Thorner

o MTE

Sheet: 1 of 1

Top of pipe elevation: 247.12m asl

Water encountered at 1.8mbgs during drilling
Water level measured at 244 08m asl on

January 7, 2020

Water level measured at 244 .70m azl on February

4, 2020




ID Number: MW108-19
Project: 10125 Cxbow Drive Development

Project No: 43705-301
Client: 2270942 Ontario Ltd.
Site Location: 10125 Oxbow Drive, Komoka, ON

Drill Date: 12/12/2019
Drilling Contractor: London Soil Test Ltd.
Drill Rig: D50T Track

Drill Method: Hollow Stem Augers

Protective Cover: Monument Casing

Subsurface Profile Sample
ﬁ' Eynamic Cun: Srear Strength IPf] Groundwater
E kPa Observations
_ Soil D inti E Standard and Star!dplpe
ﬁ 2 off Bescriphion E E E Penetration |Shear Strength (FV)| Water Content Details
E g LN | kPa = o L]
& & I% 2 g 2 20 40 &0 80 50 100 150 200 10 20 30
ft| m
0 __ Ground Surface 2453 ] E
] “ FILL (TOPSOIL) 0.0 Z 3
3 E&E very loose brown silty sand topsoil, 1 | s5 K ] I g
I “i  some gravel, moist with rootlets \ g ] g =
-3 s (T60mMmM) \ E g
3 Aot 2445 | 8 L] =
I [ SILTY SAND 0.8 \ | 5=
= e - - - =
E compact brown silty fine sand, moist 2“:‘.4{2 5 | a5 18 L o i
4 |\ TOPSOIL [ "
T | compact brown silty sand topsoil / g ﬁ
4 ilayer (30mm) | 1k d |5
- oL
4 SAND 54 . E
g = == compact brown sand, trace silt, 2135;4 3135 10 E
3 * gravel and clay, wet A ’ — 143
. _E_ dense to very dense, some gravel 247 9 .1 g E E 1
= |1 CLAYEY SILT 24 alsg 49 P ﬁ
- hard grey clayey silt, trace 2and, 2 -Lg
= -+ =ome gravel, wet @ v
L | :
3 - a7 i
I =i 5155 - 2
123 M £
g_ T 6|55 39 L1
144 L I
I -] 240.8
I | tq"  silt seams 4.5
=1 1
163 g 7 | g5 430 280mm o4
=l L} 240.1
1 Drilling Terminated 5.2
185
o

Field Technician: M. Costello

Drafted by: M. Costello

Reviewed by: B. Thorner

o MTE

Sheet: 1 of 1

Top of pipe elevation: 246.63m asl

Water encountered at 0.9mbgs during drilling
Water level measured at 244 45m asl on
January 7, 2020

Water level measured at 244 76m asl on
February 4, 2020




LOG DF BOREHOLE P-0008182-01-100.06P) ATK_DAY.GDT 1915

LV M

CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6

Phone: 519-685-6400 Fax: 519-685-0943

REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO, Encl. No. 1 (Sheet 1 of 1)
CLIENT: 2270842 Ontario Lid. 01 _1 5 DRILLING DATA: Morocka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
SUBSURFACE PROFILE W PenstEEDn Sl oo | 2
= — 0 40 60 H0 =L § e | BF
8 |cm o =% | w frasar = - ! mE | Sw | £
] Em @ |54 @ W, ! Undrained Shear Strength kPa <5 = os
&= &= DESCRIPTION = ok = & = A Field Vana Tast # Compresslon Test 25 i a5
WE [oE alE3(2| " a  » 9 @ W =
90.03
0
28+ 1— Soft lo firm, brown, clayey silt FiLL, wood
- | fragments.
1 A 1 s8] 4 21
BE— 5
ET_ 3_
_ 1 2 |ss| 3 21
95— 4
& : Loose, brown silt & sand FILL, trace to
. some clay, trace of graval, 2 - =
& &5
85 & B
04— &
R : 4 | s5| 62 15
- | Very dense, brown, fine sandy SILT to
i silty fine SAND,
97 - .
1 ] | A
1 Lkl okl
J4 0 5 11 - 20
27 g o
End of Borehaole,
Water led at 7.3m depth at completion.
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12 - 60 Meg Drive, London, ON, NGE 3T6

Phone: 519-685-6400 Fax: 519-685-0043
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REF. NO.:  P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 2 (Sheet 1 of 1)
CLIENT: 2270942 Cntario Lid. 02_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residentizl Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindie, 100.0m DATE: Apr 15, 2015
SUBSURFACE PROFILE & Ponaletian Resiatanco Biows/it 5 S
: W, Undraingd Shear Strengih kP El s =
% E %E DESCRIPTION 2 3% g E = E A Fiald Vare Test ::rco:.;ﬁlgmasln:mst 3 =% <|S %
= Al 5 |55 2 o m @ @ & ==
100.35
4]
100+ - SHiff, brown, clayey silt to silty clay FILL,
. | sand & gravel seams.
1 1+ 1 17
99—
T 7 Loose, brown silt, sand & gravel FILL,
1 4 asphalt fragments. 2 7
1 o
98— L
o] 3 16
1 4
a7 | . ; 4 19
4 Stiff brown, sandy, clayey silt to silly clay
- 1 FILL, trace to some gravel,
1 e
05— A
A 4 5 12
4 g
95— =
1 g
4 | G 10
1 7
93
| 1 Very dense, brown, moist, SAND &
¥ 4 GRAVEL, some silt to silty. 7 3
End of Borehole.
Hole dry & open at completion.
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12 - G0 Meg Drive, London, ON, NGE 3T6 Phone: 519-685-6400 Fax: 519-685-0943
REF. MNO.:  P-0008182-01-100 LOG OF BOREHOLE NO, Encl. No. 3 (Sheet 1 of 1)
. CLIENT: 2270942 Ontario Lid. 03_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stam Augers
LOCATION: 10125 Oxbow Driva, Komoka DIAMETER; 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Aprib, 2015
1 SUBSURFACE PROFILE @ Ponelration Resistance Blowsaii o
== @ @ w | 2=|ZL o=
- 8 = & o % 5 '5"‘1‘1 w % Undraingd Shaear Strength kPa $ = = E g E
a= ta DESCRIPTION g o = E £ E|  AFieldVana Test & Compression Test 4% g j%
! WE |9E & |52 2 & 2 4 8 8 e i
252 2| 101.06
i - 0
: - Loose, brown, gravelly silt & sand FILL,
some clay.
: 00 1] 1 16
1 : T 2 i
g9 27
: 4 Compact to looze, brawn o dark brown,
silt & sand FILL, trace lo some clay, trace
7 af gravel, occasional clayey layers,
e
1 3 17
a7 4]
1 ] 4 11
g6 7]
= 1 Loose, brown sand FILL, some silt,
as— &7
) __| 5 ]
S L
I g i i
& 1 4 Loose lo compact, brown sand & gravel
| FILL, irace fo some silf,
E .
S . 7 ] ]
gl e ¥
5 ] A
- 1
= T
il 7 -'| Dense, gray SAND & GRAVEL, trace of
o gz 97 =it
I =
: & | 7 ;]
&
o End of Borehcla,
9 Water levl at 8.5m depth at completion,
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12 - 60 Meg Drive, London, ON, NGE 3T6 Phone: 519-685-6400 Fax: 519-685-0043
REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl, No. 4 (Sheet 1 of 1)
CLIENT: 2270942 Ontario Lid. 04-15 DRILLING DATA: Morooka
PROJECT: Planned Residential Developmeant METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Aprid, 2015
SUBSURFACE PROFILE ® Penatration Reslstance Blows/i o
20 a0 60 an g2 | 22 | o=
g | =8 2 %ﬁ‘.r b | w |, St s soar i B Wk i =1
é i | DESCRIPTION g gkl 2 ‘E_: z5 . Fiold Vane Test # CompressionTest | -3 = E'E gz
G b |83] 2 o W @ @ w s
100.38
0
100 4 Compact, brown slit, sand & gravel FILL,
il wood fragments, clay seams.
1 1+ 1 |ss 4
99—
b - 2 | 58 11
. 2_
98— - Firm to stiff, brown, sandy clayey silt FILL,
] frace to some gravel, upper sandy
i seams, occasional silty sand layer.
4 a
57— | 3| ss 5
4 4
OF —1 A
. al 4 55 19
4 54
95— -
| Loose, brown silt, sand & gravel FILL,
1 67 clayey seams.
04— | 5 | =8 17
7 T
83— - Firm, brown, silty clay FILL,
| i G | ss 13
4 gz
End of Borehole,
Hole dry & open at completion.




L V M CONSULTING SQILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6 Phone: 519-685-6400 Fax: 519-685-0043
REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. Mo. 5 (Sheet 1 of 1)
CLIENT: 2270942 Ontario Lid. 05_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 15, 2015
SUBSUREACE PROFILE ® Ponelration Resistance Blowsit . -
20 40 &0 B0 =2 = o
=1 (2 1.4 i h f L = o =
;8 |28 o [Zfl w|w|, Undrained Shaar Strongth kP wt | SW | 3E
uij E g-% DESCRIPTION g § L o E Z Z|  AField Vane Test :'rCur:;?css'ln:Tn:t 5% -4 E%
! E |2E 5152 2 i 20 40 50 L] - zE
L - 1 L
.251 | 99.96 §
1 M 4 Compact, dark brown =ilt, sand & gravel
. | FILL, upper top=ll seams.
991 14 1| ss g
¥ -
" T 4 Loose, dark brown silt FILL. 2 | ss 15
BE— o
e Loose, rusty brown silt & sand FILL.
] : 3| s= ]
i g -
D= 4
J ‘ 4 Loose, brown sand FILL, zome silt &
A 1 gravel.
7 1 4 | a8 [
23 5 =
q4; 1 Looseto compact, brown sand FILL,
’ 6 some silt, trace to some gravel.
- ,, 3|55 ]
Yy 1 -
b g 4
&
il 83 7
= -
[T =
=
-] 1 - Compact, grey SAND & GRAVEL, trace
E‘ 4 | ofsilt
< =
=z =
i &! 92- g 6 | ss 10
&
= End of Borehole.
g Water level at 7.2m depth at completion.
- §
(-8
:
: &
&
&
o
3
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CONSULTING S0ILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6

Phone: 519-685-6400 Fax: 519-685-0943

REF.NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 6 (Sheet 1 of 1)
CLIENT: 2270942 Onlario Lid. 06_1 5 DRILLING DATA: WMorooks
PROJECT: Planned Residential Development METHOD:; Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
SUBSURFACE PROFILE S emmon o B'":“ P T .
20 40 60 = & =S
g o n: ) I f = =y 4 =
-8 | £ E E %E oW § “Undrained Shear Btrength kFa - E = E SE
“_*"J 5 i DESCRIPTION = |og = = £ A Fiald Vang Test % Compression Test 75 = E ==
E|9F b |6%] 2 W ® 4 e = -
95,49
5 0
i 1 Loose, dark brown, silty sand FILL, trace
< o some gravel,
95— | s
: 1] 2
/] Compact to dense, brawn SAND &
o4 4 GRAVEL, trace fo some silt.
T | 2
] 2o
a3 | 9
] =
. ] 14
g2 1 Compact to very dense, brown SILT &
4 fine SAND.
] 4 19
g1
1 19
5_

End of Borehole.
Water level at 2.8m depth at completion.
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12 - 60 Meg Drive, Londen, ON, N6E 3T6 Phone: 519-685-6400 Fax: 519-685-0943
REF. NQ.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 7 (Sheet 1 of 1)
CLIENT: 2270942 Ontario Ltd. 07_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindie, 100.0m DATE: Apr 14, 2015
l SUBSURFACE PROFILE @ Panetration Resistance Blowsit .
3 |22 E = s 4 d b E‘é s | 2%
. em g |z wl, % Undrained Shear Sirenglh kP 2W | 3E
E g ak DESCRIFTION 2 3% E ElzE  are Vans Tasl % Comprasaion Test 5% x| 8=
. E |ISE 5 |22 2 @ a0 @ m z3
245 4| 8424
; 1 U 750mm T0PSOIL. g
o4~
: 4 Very dense, brown SILT, upper sand
| seams.
4 1 1 13
ga-{
1 i 2 18
4 2 %
a2 — 1 Very dense, silty fine SAND, cocasional
] <4 silt seams. .
L : 3 18
4 3
91 ] ; 4 15
1 47 5 20
20— ] &
1 ] L & 18

End of Borahala.
Water level at 1.6m depth at completion.

LOG OF BOREHOLE P-00081 B2-01-100.GP) ATK DAV.GDT 18/515




LV M

CONSULTING SOILS AND MATERIALS ENGINEERS
Phone: 519-685-6400 Fax: 519-685-0043

12 - 60 Meg Drive, London, ON, NGE 3T6

LOG OF BOREHOLE P-0008482 01-100.0M ATK DAV.GDT 451515

REF. NQ.:  P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 8 (Sheet 1 of 1)
CLIENT: 2270842 Ontario Lid. 03_1’ 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Developmeant METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 180mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
SUBSURFACE PROFILE S S | T | oe | 2=
T 20 40 £0 a0 D =0 | o=
: £3 o |zh E|w|. § Undrained Shoar Sirangth kP 1= W 3E
& E BE DESCRIPTION g |3E] 2 ElzE  Ar Vane Test % Comprsssion Test | 3 £ Bk g=
WE |oE HEE B R “T | 2%
94.33
o T
94 4 Dense, brown SAND & GRAVEL, trace to | E’
“ 1 some silt. -
T 14 1] ss 7
83— |
7 - Very dense, brown SILT, sand seams. 2 |8 16
1 2
92— _
- i 3 |ss 18
4 2
- 1 Very dense, brown SILT & fine SAND.
91— g1l 4 55 18
I Compact fo very dense, brown, fine 5| ss 18
1 SAND, some silt to silty.
90— J
T = 6 |ss 16
1 s ]

End of Borshale,
Water level at 1.0m depth at completion.
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REF.NO.; P-0008182-01-100 LOG OF BOREHOLE NO. Encl. Mo, 8 (Sheet 1 of 1)
CLIENT: 2270942 Onlario Lid. 09_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Developrment METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 180mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
SUBSURFACE PROFILE W Pantraniony Ras istancs o et - i
20 40 G0 BO = 3 § o
=] o = i L h 1 = 4 =
£ |£8 ] %ﬁ o Yles ‘Undrained Shear Strengih kPa 2t | 28 | 35
LI% = o DESCRIPTION = |og| = - | E ?é A Field Vane Test % Comprassion Test E-| 5 = 35
E|“E b B2 27| = 20 a 8 8 2=
93.02 0
893 E
| - & R
4 4 Compact, brown SAMD & GRAVEL, trace
| to some siit.
gz— 1 1] 38 12
J . 2| ss 6
91 2+
| 3 | ss 15
Yery dense, brown SILT & fine SAND,
¥ L_clayey seam.
a0 3
|l 4 Very dense, brown SAND & GRAVEL, 4 | ss 10
some st
88— 41 Very stiff to hard, grey, clayey SILT to sily 5 |as 2
bl 4  CLAY il
E 7 G | s8 12
88— 8-

End of Borehole,
Water level at 0.2m depth at completion.
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INTRODUCTION

LVM, a division of EnGlobe Corp., (LVM) was retained by 2270942 Ontario Lid. to perform a
Geotechnical Investigation at 10125 Oxbow Drive, Komoka, Ontario, shown on the Location
Plan, Drawing 1 in Appendix 1. This work was authorized by Ms. Heather Johnston-Inglis of
2270942 Ontario Ltd. on March 8, 2015,

The conception plan for the residential development includes creating 77 building lots as well
as three condominium blocks. The purpose of this investigation was to determine the
composition of the fill and native soils at the site and, based on that information, provide
geotechnical recommendations for the reuse of the soil as engineered fill material.

181-P-D008182-01-100-GE-R-0001-00
GEOTECHNICAL ENGINEERING REPORT - PLANNED RESIDENTIAL DEVELOPMENT, 10125 QXA0W DRIVE, KOMOKA, DHTARIC
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1.2

LVM

INVESTIGATION PROCEDURE

FIELD PROGRAM

The fieldwork for this investigation was performed on April 14 and 15, 2015, and invelved
drilling nine borsholes located as shown on the Site Plan, Drawing 2 in Appendix 1.

The boreholes were advanced to sampling depths of 4.8 to 9.6 metres (m) using a power
auger machine equipped with conventional soll sampling equipment, which was supplied and
operated by a specialist drilling company.

Soil samples were recovered from the boreholes at frequent Intervals of depth using a 50 mm
0.D. split spoon sampler in accordance with the Standard Penetration Test (SPT) procedure.
The SPT N-values are shown on the borehole logs in Appendix 2.

Groundwater observations were carried out in the boreholes during and upon completion of the
drilling operations. The observations are summarized on the appended borehole logs.

The fieldwork was monitored throughout by a member of our engineering staff who directed the
drilling and sampling procedures, documented the soll stratigraphies, and cared for the
recoverad soil samples.

The level of the ground surface at each borehole location was related to a local benchmark,
which was taken as the top of the spindle of a fire hydrant located as shown on the Site Plan,
Drawing 2 in Appendix 1. The benchmark was assigned an arbitrary elevation of 100.0 m.

LABORATORY TESTING

All soil samples recovered during this investigation were returned to our laboratory for visual
examination and moisture content testing. The moisture content values are shown on the
appended borehole logs.

Nine samples of the fill materials revealed in Boreholes 1 to 5 were submitted to the ALS
Environmental London office and subjected to metals, inorganics, PHC and BTEX analyses.
The Certificate of Analysis is provided in Appendix 4.

The secil samples will be stored for a period of three months from the date of this report. After
this time, they will be discarded unless prior arrangements have been made for longer storage.

161-P-0008182-01-100-GE-R-0001-00
GEQTECHKICAL ENGINEERING REPORT - PLANNED RESIDENTIAL DEVELOPMENT, 10125 G0 DRIVE, KOMOKA, ONTARID
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2 SUMMARIZED SUBSURFACE CONDITIONS

Refer to the borehole logs in Appendix 2 for descriptions of the soil stratigraphies, results of
SPT testing, moisture content values, and groundwater observations. The following notes are
intended only to amplify this data.

From the ground surface, Boreholes 1 to 6 revealed layers of soft to stiff clayey silt to silty clay
fill and loose to compact silt, sand and gravel fill materials, and Borehole 4 was terminated
within the fill at a depth of 8.1 m. The fill samples yielded moisture contents ranging from 4 to
21%. Borehole 7 revealed a 150mm thick surface layer of topsoil.

Beneath the fill and topseil layers, and at the ground surface in Boreholes 8 and 8, layers of
compact to very dense silt, sand and gravel materials were encountered, and Boreholes 1, 2,
3, and § to 8, wers terminated within these |layers at depths of 4.9 to 8.6 m. The silt and sand
strata displayed natural moisture contents of 13 to 20%, and the sand and gravel displayed
values of 6 to 13% near and below the groundwater levels and 2 to 3% above the groundwater
level,

Borehole @ penetrated the silt, sand and gravel layers at a depth of 3.6 m, and it was
terminated within very stiff to hard clayey silt to silty clay till at a depth of 5.0 m. The two till
samples yielded natural moisture contents of 9 and 12%.

At the completion of the drilling operations, groundwater levels were measured in Boreholes 1,
3, and 5 to 9 at depths of 0.2 to 8.5 m (Elevations 92.6 to 93.3), and groundwater seepage was
not observed in Boreholes 2 and 4.

181-P-0008182-01-100-GE-R-0001-00
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DISCUSSION AND RECOMMENDATIONS

EXCAVATIONS AND GROUNDWATER CONTROL

The scils revealed on this site which are not excessively wet can be classified as Type 3 soll in
accordance with the Occupational Health and Safety Act and Regulations for Construction
Projects. Any saturated and submerged soil shall be classified as Type 4 soil.

The sides of open excavations within a Type 3 soil must ba carried out using side slopes not
steeper than 1 vertical to 1 horizontal from the bottom of the excavation. Type 4 may be
dewatered to be classified as Type 3 soll, or be adequately braced, otherwise side slopes of 1
vertical to 3 horizontal or flatter will be required for excavations intersecting type 4 soil,

Based on the borehole findings it is anticipated that groundwater and surface water entering
open excavations may be controlled by gravity drainage and filtered pumps up to 0.5ta 1.0 m
below the groundwater table. The borehole ﬁndinjs indicate that the level of the prevailing

f_,,? aroundwater table at the site is near Elevatigh QE.?TLﬂwaring the water level by more than

one metre will require a permit to take water ( V) and positive dewatering system installed

by a specialist dewatering contractor.

Where groundwater seepage is accurring it will be necessary to provide stability by flattening
the excavation side slopes.

SITE PREPARATION AND GRADING

It is understood that sand and gravel materials have been mined from the site and fill has been
placed along the northwestern part of the site represented by Borehole 1 to 5 locations.
Although final design grades had not been established at the time of this investigation, it is
anticipated that low-lying areas would be filled by utilizing the fill material cut from the higher
area in the northwest part of the site. It is recommended that houses and other structures be
supported on engineered fill constructed with Granular 'B’ type material with a maximum
aggragate size of 50 mm. The borehole findings and grain size distribution analysis test
results, shown graphically on Figures 1 and 2 in Appendix 3, indicate that the fill materials
revealed in Boreholes 1 to 5 are generally not suitable for reuse as engineered fill. The onsite
fill which is not excessively wet may be used as bulk fill. The bulk fill is not considered suitable
for supporting house foundations or other structures, and reference is made to Section 3.3
‘Engineered Fill' for preparation requirements for the construction of house foundations.

= Site preparation would consist of stripping the surface topsoil layer from within fill placement

areas to expose an approved inorganic native subgrade. The groundwater level within the
pond will need to be dewatered to accommodate the placement and compaction of fill
materials, and the use of well graded stoney Granular 'B' type material is recommended for the

161-P-0008182-01-100-GE-R-0001-00
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3.4

LVIM

initial lift of fill placed on approved wet to saturated subgrades. During fill placement it is
recommended that slopes steeper than 1 vertical to 3 horizontal (18 degrees) be benched in
accordance with Ontario Provincial Standard Drawing (OPSD) 208.010 provided in Appendix 5.
Within road way right-of-ways and house lot landscaped areas, bulk fill should be placed in
controlled lifis and compacted throughout to at least 85% of the material's maximum standard
Froctor dry density (MSPDD).

FOUNDATION DESIGN

It is anticipated that the residential development will feature buildings designed in accordance
with Part 9 of the Ontario Building Code.

The topsoil and fill materials must be removed from new foundation areas, and the following
table provides the highest founding levels at each borehole location where conventional spread
footings founded on the approved native subgrades will provide a maximum allowable design
sall bearing pressure of 143 kPa (3,000 psf).

Table 1 - Highest Foundation Founding Levels
HIGHEST EL. / DEPTH FOR A

BOREHOLE 5L.S DESIGN PRESSURE OF
143 KPA (3,000 PSF)

01-15 93.8/6.1m |
02-15 927/7.6m ‘ %}\w
03-15 92.4/86m . A
04-15 Below 82.3/8.1 m | ‘. %!UJ
05-15 92.8/7.1m &
06-16 94.7/0.8m
07-15 93.4/0.8m
08-15 93.5/0.8m
09-16 92.2/0.8m

For ultimate limit states design, a factored geotechnical resistance value (@R,) of 215 kPa
(4,500 psf) may be used, where the resistance factor (¢) is equal to 0.5,

ENGINEERED FILL

In areas where bulk fill has been placed, sub-excavation may be required within the influence
of footings to expose an approved native subgrade and a structural fill pad must be constructed
or the footings stepped down by extending the foundation walls, It is recommended that the
engineered fill consist of Granular ‘B’ type material with a maximum aggregate size of 50 mm.
It is considered that some of the native sand and gravel and the lower layers of sand and
gravel fill materials revealed in Boreholes 3 and 5 below Elevation 96 may be considered for

161-P-0008182-01-100-GE-R-0001-00
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use as engineered fill material, provided it is segregated for use without contamination with
other materials. Engineered fill must extend outside the foundation area for a minimum
horizontal distance equal to the depth of fill placed below the footing founding level. The
engineered fill shall be placed in maximum 300 mm thick lifts, and each lift must be compacted
to a minimum of 88% of its MSPDD under the direction and testing of the geotechnical
consultant. Approved engineered fill can also suppaort a maximum allowable design soil bearing
pressure of 143 kPa (3,000 psf).

Where deep bulk fill requires excavation for the construction of engineered fill to extend onto
adjacent building lots, constructing engineered fill pads on a lot by lot basis will not be feasible
due to the risk of undermining pre-constructed house foundations. In this regard a strip of
engineered fill will need to be constructed to provide support for the building envelopes over a
row of building lots. Once final grades have been established, a review should be done by the
geotechnical engineer to identify which building lots require construction of engineered fill pads
and provide recommended construction methods.

The total and differential settiements of footings not more than three metres in width and
subjected to the maximum allowable design pressure of 143 kPa (3,000 psf) are estimated to
be less than 25 and 20 mm respectively.

To provide sufficient protection against heave due to frost action, all exterior footings and
footings in non-heated areas must incorporate a minimum depth of soil cover of 1.2 m between
the footing subgrade and the finished ground surface.

In order to minimize the disturbance of soll subgrades it is recommended that foundation
excavations be carried out using a smooth-blade bucket.

ENVIRONMENTAL TESTING

Mine representative samples of fill from the boreholes were submitted to the ALS
Environmental Laboratory in London and subjected to metals, inorganics, PHC and BTEX
analyses, and the Certificate of Analysis is provided in Appendix 4. The test results indicate
that the applicable Table 2 Soll Standards under Ont. Reg. 153/04 as amended have been
exceadead for SAR and conductivity for the samples tested from Boreholes 3 and 4.

Elevated SAR and conductivity levels are indicative of salt impacts. Materials with salt impacts
are phytotoxic to plants and must be placed at least 1.5 m below final grades. No other
exceedances of the applicable MOE Table 2 soil standards were obtalned.

181-P-0008182-01-100-GE-R-0001-00
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STATEMENT OF LIMITATIONS

The gectechnical recommendations provided in this report are applicakle only to the project
describad In the text and then only If constructed substantially in accordance with the details
stated in this report. Since all details of the design may not be known at the time of report
preparation, we recommend that we be retained during the final design stage to verify that the
geotechnical recommendations have been correctly interpreted in the design. Also, if any
further clarification and/or elaboration are needed concerning the geotechnical aspects of the
project, LVM, a division of EnGlobe Corp. should be contacted. We recommend that we be
retained during construction to confirm that the subsurface conditions do not deviate materially
from those encountered in the test holes and to ensure that our recommendations are properly
understood. Quality assurance testing and inspection services during construction are a
necessary part of the evaluation of the subsurface conditions.

The geotechnical recommendations provided in this report are intended for the use of the
Client or its' agent and may not be used by a Third Party without the expressed written consent
of LVM and the Client, They are not intended as specifications or instructions to contractars.
Any use which a contractor makes of this report, or decisions made based on it, are the
responsibility of the contractor. The contractor must also accept the responsibility for means
and methods of construction, seek additional information If required, and draw their own
conclusions as to how the subsurface conditions may affect their work. LVM accepts ne
responsibility and denies any liability whatsoever for any damages arising from improper or
unauthorized use of the report or parts thereof.

It is important to note that the geotechnical assessment involves a limited sampling of the site
gathered at specific test hole locations and the conclusions in this report are based on this
infarmation gathered and in accordance with normally accepted practices. The subsurface
gectechnical, hydrogeclogical, environmental and geologic conditions between and beyond the
test holes will differ from those encountered at the test holes. Also such conditions are not
uniform and can vary over time. Should subsurface conditions be encountered which differ
materially from those indicated at the test holes, we request that we be notified in order to
assess the additional infarmation and determine whether or not changes should be made as a
result of the conditions. LVYM will not be responsible to any party for damages incurred as a
result of failing to notify L\VM that differing site or subsurface conditions are present upon
becoming aware of such conditions.

The professional services provided for this project include only the geotechnical aspects of the
subsurface conditions at the site, unless otherwise stated specifically in the report. The
recommendations and opinions given in this report are based on our professional judgment
and are for the guidance of the Client or its’ Agent in the design of the specific project. No
other warranties or guarantees, expressed or implied, are made.

161-P-0008182-01-100-GE-R-0001-00
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Appendix1 Drawings

Drawing 1. Location Plan
Drawing 2: Site Plan
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Appendix 2 Boreholes

List of Abbreviations
Boreholes 01-15 to 0815
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LIST OF ABBREVIATIONS

The abbraviations commoanly employed on the borehole logs, on the figures, and in the text of the report, are as follows:

Sample Types Soil Teste and Properties
AS Auger Sample SPT Standard Penetration Test
cs Chunk Sample uc Unconfined Compression
RC Rock Core Fv Field Vana Test
55 Split Spoon @ Angle of internal friction
TW Thinwall, Open ¥ Linit weight
Ws Wash Sample W Plastic limit
BS Bulk Sample w Water content
GS Grab Sample W Liuid limit
we Water Content Sample I Liguidity index
TP Thinwall, Piston Iy Plasticity index

PP Pocket penetrometer

Penetration Resistances

Dynamic Penetration  The number of blows by a 83,5 ka (140 |b.) hammer dropped 760 mm (30 in.)
Resistance required to drive a 50 mm (2 in.) diameter 60 ® cone a distance 300 m {12 in.).

The cone is attached to 'A’ size drill rods and casing s net used.

Standard Penetration  The number of blows by a 63.5 kg (140 Ib.} hammer droppad 760 mm (30 in.)

Resistance, N raquired to drive a standard split spoon sampler 200 m (12 in.)
(ASTM D1585)

WH sampler advanced by static weight of hammer

PH sampler advanced by hydraulic pressure

P sampler advanced by manual pressura

Soil Description

Cohesionless Soils SPT N-Value Relative Density (D,
Compactness Condition {blows per 0.30 m) (%)
Very Loose Ofod Oto20
Loose 4to 10 201040
Compact 10 to 30 40 to 60
Dense 30to 50 &0 to BD
Very Dense over 50 80 to 100

Cohesive Soils Undrained Shear Strength (C,)
Consistency kPa psf T
Very Soft less than 12 less than 250
Soft 121026 250 to 500
Firm 25 to 50 500 to 1000
Stiff 50 to 100 1000 to 2000
Very Stiff 100 to 200 2000 to 4000
Hard over 200 over 4000
DTPL Drier than plastic limit
APL About plastic limit
WTPL Wetter than plastic limit

LVM
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CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6

Phone: 519-685-6400 Fax: 519-685-0943

REF. NO.: P-0008182-01-100 LOG OF BOREHOLE ND, Encl. No. 1 (Sheet 1 of 1)
CLIENT: 2270842 Ontario Lid, 01 _1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 180mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE:  Apr14,2015 B
SUBSURFAGE PROFILE @ Ponniration Rasistance Blowsiit o ok
P oL ® 2@ 4 0 i g" - a¥
,:‘E EE § gﬁ ﬁ wo. Undralned Shear Strength kPa E =ﬁ EE
& 5 DESCRIPTION 2k E F & Flald Vana Tast % Compression Test g_-_, =< | 535
E |42 5 B52(F[8 2 o o = i
99.93
D —
891 .| Softto firm, brown, clayey silt FILL, wood
- fragmenits.
T . 1 )85 4 |@ 21
28 D
87— 4 I
] 2 |ss|3 21
8-
{ ] Loose, brown siit & sand FILL, trace to
. soma clay, trace of gravel,
" 3 |ss| T 17
95 .
0~ & - = | A
] 4 |ss|62|. 15
5 Very dense, brown, fine sandy SILT to PR
o silty fine SAND.
n
93— T_
; A¥A
g - 2
03— - . 5 | &8 10" 20
End of Borehole.
Water levl at 7.3m depth at completion.
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CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Driva, London, ON, NGE 3T6

Phone: 519-685-6400 Fax: 519-685-0943

REF. NO.:  P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 2 (Sheet 1 of 1)
CLIENT; 2270942 Ontario Ltd. 02_1 5 DRILLING DATA: Morooka
PROJECT: Flanned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 160mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apri5, 2015 o i
[ SUBSURFACE PROFILE | @ Penctration Roslstance Blawait - 3 # .
— T BBl B B N = x| 2
<$ (88 = zﬁ w ; Undrained Shear Strangih kPa EE ok | 3k
&5 s DESCRIFTION akl B 3 & Flald Wana Tost 4 Compreselon Tost 3% | 52 | 535
ig 3% 5852 d » o o w 2t
100,35
D...-.-.-. — e e e
100 .| Slff, brown, clayay silt to siity clay FILL,
. sand & gravel seams.
1 1 | 58 17
88—
) Loose, brown silt, sand & gravel FILL,
- 4 asphalt fragments. 2 |ss 7
- 2_ - R PR
08— — 11
g ] 3 |ss |11 16
13- -
: 4 |ss |10 10
a7- SHff brown, sandy, clayey silt to silty clay
. FILL, trace to some gravel, i
4- g
g _ ’
98- o
: N 2 5|ss|8 - ' 12
{ o ? _
85 N
. !
6 F
! ; 0
94— g 6 [ss|11] . 10
i | E \
i 4 a
@ 2] : T
k= ]
E 93= o] \\
1 - D- -
& 1 Very dense, brown, molst, SAND & sk & —TEO \.:"h&
2 1 GRAVEL, some silt to silty. b 7 |88 | g ® 3
g e e 4 L3
g End of Barshale.
o Hole dry & open at completion.
g
:
;
&
&
g SR -




L V M CONSULTING SOILS AND MATERIALS ENGINEERS

LOG OF BOREHOLE PO0OB1BZ-01-100.GPJ ATHE_ DAV GOT 12545

12 - 60 Meg Drive, London, ON, NGE 3T6 Phona: 519-685-6400 Fax: 519-685-0943
REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl, No, 3 (Sheet 1 of 1)
CLIENT; 2270842 Ontario Ltd, 03_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Topof Fire Hydrant Spindle, 100.0m DATE: Apr 15, 2015
SUBSURFACE PROFILE T o ® Panatration Resistanen Blows/ft
E LD = _El 5 EP ‘?} ‘P l:ﬂ' L'lag E[ﬁ Qi
i o |= w |, Undralnod Shear 51 WP § 3
é% ﬁ-é DESCRIPTION g EE z| & F§ A Flad Vana Tost % Gamprassion Test n_% EE gE
E |2E E £z 2 i@ 0 4 @ @ =
101.06
= Y :
) Loose, brown, gravally silt & sand FILL,
some clay. P
100~ 1- 1|58 4 : 16
) 2 &M 7
ga-| 27
. Compact ta loose, brown to dark brown,
| silt & sand FILL, trace to some clay, trace
of gravel, occasional clayey layers.
gg— 3
1 3 [ss| 3| 17
g7-| 7
a 1 4 |ss| @ 11
96— 57
7 Loose, brown sand FILL, some st
a5 3]
z | 5lss|9 | @ 8
o 7 = —
4 Loose to compact, brown sand & gravel
FILL, trace to some silt,
. 6 |ss |10 [
pa-| 97 1\
r |1 Dense, grey SAND & GRAVEL, trace of \
ga—| %1 st
| 7 |ss |32 .. \o 9
End of Borshola, 2 ;
Waler lavl at 8.5m dapth al camplatlan. T T J
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CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Mag Driva, London, ON, N6E 3T6

Phone: 519-685-6400 Fasx: 519-685-0943

LOG OF BOREHOLE P-0008162-01-100 GPJ ATH_ Dayv.GDT 19SMS

REF, NO,:  P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 4 {Sheet 1 of 1)
CLIEMT: 22708942 Ontario Ltd, 04_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residantial Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindie, 100.0m DATE: Apr 14, 2015
SUBSURFACE PROFILE @ Pannlration Rosletance Blowaft T 7]
—— T n @ @ _m | @35 g¥
: o |= o
3§ ﬁ§ DESCRIPTION o 3E ek ‘z§ ariemimerTiaRI | 5% | BX | 23
] & Qx| = E 5 P g LS a5
e |dE GEHZF[8 2 o o w £
10038
o
100 | Compact, brown sill, sand & gravel FILL,
- | wood fragments, clay seams. 5
1 1- 2 4
99— SRS
) / ;.ﬂ [ﬂﬁﬂj ; 11
1 2 {
- . ﬂ k
06 - -| Firm to stiff, brown, sandy clayey silt FILL,
| irace fo some gravel, upper sandy
| seams, cccasional silly sand layer.
a_ I
g7 o 3 |ss |16 5
i1 4=
ga_
1 4 |55 | B 19
{1 54
85—
| Loose, brown silt, sand & gravel FILL,
86— clayey seams.
1 — A 5|55 | 8 T " 17 1
1 7
g3 - Firm, brown, silty clay FILL. ]
6 |53 | B 12
4 =
End of Borehole.
Hole dry & opean at completion.




L V M CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6 Phone: 519-685-6400 Fax: 519-685-0943
REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. Mo. G (Sheet 1 of 1)
CLIENT: 2270942 Ontario Lid. 06_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augars
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
o T @ Panatration Reslsioncy Blovesiit
UBSURFACE FROFILE
__ Sl P =T — 20 40 60 Bl E'az 3* o
8 |5 E' =ﬁ o w |, Undrained Shoar Swergth iFa | BE Eﬁ at
I 3 B DESCRIPTION gkl £ E g & Flald Vans Teat 4 Comprassion Test 3= < | S8
£ s E EE 2 @ 20 40 €0 8o el 3=
n= = o ) i
———— L P}
95.48
y 0 R~ - y—— -
ji Loose, dark brown, silty sand FILL, trace s 2R = ﬂ ”
| o tosomegravel. ] TRE UE A eopd o ap Jv—g e
8- Shene S frot byl 4

e — "

Compact o dense, brown SAND &
GRAVEL, trace to some silt. :

MJ/N
8
-
=
£
%]

94~ A —
1 ss | 40 # 2
2 ' 3
N )l | /
83~ ; 3 |es 23| f/ 1 pE g
: 3 T ] /
| AL | R
: E 4 |85 |16 J 14
o7 1 Compact to very densea, brown SILT & * | : 7
4 fine SAND. ! B (i 2
) I .4 S R .1 ErlieAr TR .
| 77 x
L ¥ ﬁ Zaffﬁh = g 19
. £ =) L
A P
ot ] )
] o 3 BE 751 19
5 - — HEE . —
End of Barehole.

Water laval at 2.8m depth at complation.
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CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3T6

Phone: $19-685-6400 Fax: 519-685-0243

REF. NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 5 (Sheet 1 of 1)
CLIENT: 2270942 Onlario Ltd, 05_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 15, 2015_ - o
I T @ Ponolration Reslstance Blowsit
SUBSURFACE PROFILE — - = 2 p jﬂ HJI'-' i i SE i
. = z w Undrained Bheor Strength KPa_ S .
-,E EE DESCRIPTION § 2 E § [Q_: z E AFleld Vans Tast & mlmﬂm-mn Tast g £ 5 < g %
E |BE F 5 2 o G &0 a0
99.96
1] i
& - Compact, dark brawn silt, sand & gravel
N | FILL, upper topsll seams.
po—{ 4| 1 [ss |13 g
| Loosea, dark brown silt FILL. 2 |ss| 9 16
LA I
- L=,
o7 - Loose, rusty brawn silt & sand FILL. -
: : 3|ss| B a
a5 — 4
7 Loose, brown sand FILL, some slit &
4 gravel,
- 4 |ss| 5 ]
85— 5 »
N 3 K -~
2 L
54— l.ooze to compact, brown sand FILL, /
6-| szoma slit, trace to some gravel. B
1] 5 |ss|10]] _ 8
IL\-.._____._,_,-"’ . 2
23— _ |'|
T ; o o | ) ﬂ .
™, - e
. Compact, grey SAND & GRAVEL, trace | * O -
of silt. ¥ i i
(i}
: b 6 |ss |19 4 10
92— 8- Y 3 e \ _
End of Borehale. i+ }-u—o[
Water level al 7.2m dapth at completion. i )
. Chir DL
s Pi E? Q‘} ‘
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L V M CONSULTING SOILS AND MATERIALS ENGINEERS

12 - 60 Meg Drive, London, ON, NGE 3TG Phone: 519-685-6400 Fax: 519-685-0043
REF. NO.;: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. T (Shest 1 of 1)
CLIENT: 2270942 Ontario Lid. 07-15 DRILLING DATA: Morooka
PROJECT: Plannad Residantial Development METHOD: Solid Stem Augars
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2915 B
T N @ Ponelralion Roslstanca Blowsit
SUBSURFACE PROFILE i & Z & Ose 53: o
- & m = i ) A \ gt ﬁ S
o E ﬁﬂ = ﬁ il 5 \indrainad Shear Strongih kPa Elz gk
& i DESCRIPTION E o5 = E F g A Fiold Yane Test % Gompresslon Test g3 § E 5
84,24 -
1 97 750mm TOPSOIL. e U
B - ]
| Wery dense, brewn SILT, upper sand
il SEAMS. 1
4 11— 1 |ss|B4 13
Pl i
' kv
4 4 2 | 88| A5 18
2.—.
82— 1 Vary dense, silty fine SAND, occasional I b
: silt seams. F 2= : .; BT B
aﬂ N
) \ s E \\\ ¢
3 L i 8
Bt 4 | 58 ggq,r : ?‘i 15
{ 4= 5 |ss|T1 l/ 20
0-{ - ™
- = i " :
1 6 |55 | S0/ 18

End of Borehole.
Water level at 1.6m depth at completian,
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LOHG OF BOREHOLE P-00081E2-01-100 GPJ ATH_D&V.GDT 100515

12 - 60 Meg Drive, London, ON, NGE 3TG Phone: 519-685-6400 Fax: 519-685-0943
REF. NO.; P-0008182-01-100 LOG OF BOREHOLE NO. Encl. No. 8 (Sheat 1 of 1)
CLIENT: 2270942 Ontanio Lid. 08_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stem Augers
LOCATION: 10125 Oxbow Drive, Komoka DIAMETER: 150mm
DATUN ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015 _
T @ Penelralion Resistance Blosmil =T
~ SUBSURFACE PROFILE — . 2 p ¥ ".“ E: EE Ei
; B |ZE w |, Undrained Shaar Girongih kFa E S 2
.E § g.E DESCRIPTION @ 5; E E = E & FJHIE vanTTut :Cnrr:';gmnslunTnl g % 5; E%
uE |sk EES2|Fa x @ w w
33
| 0 _ LT
84— | Densge, brown SAND & GRAVEL, trace to | ° 0
g | some silt. ¥ o
N o
1— . {-} 1 | a5 | 40 'll‘\\\ . 7
83— 8 = \ !
4 ‘ery dense, brown SILT, sand seams. 2 |88 |83 /._ 16
1, o /

8-
2 18

T | Wary dense, brown SILT & fine SAND.

Compact to very dense, brown, fine 53 )
ity ] SAND, some silt to silty. .

. o

End of Borehale,
Water level at 1.0m depth at completion.
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LOG OF BOREHOLE P-0ODE182-03-100. GPJ ATK_Dev GDT 1WSHS

12 - 60 Meg Drive, London, ON, NGE 3T6 Phone: 519-685-6400 Fax: 519-685-0943
REF.NO.: P-0008182-01-100 LOG OF BOREHOLE NO. Encl. Mo. 9 (Sheaet 1 of 1)
CLIENT; 2270842 Ontario Lid. 09_1 5 DRILLING DATA: Morooka
PROJECT: Planned Residential Development METHOD: Solid Stam Augers
LOCATION: 10125 Oxbow Driva, Komoka DIAMETER: 150mm
DATUM ELEVATION: Top of Fire Hydrant Spindle, 100.0m DATE: Apr 14, 2015
T - s s © Fenatraifon Resistonce Blows/t T |
oF
SRSURTATEROTE o = O L B | Ex | o
8 = W ow |, Undraingd Shioar Strenalh kP §
35 ‘55 DESCRIPTION a §E 2 & ;E A Fisld Vane Teal # Comgrussion Test 35 EE gz
“e |8 5 |85 5 I S S =
B3.02
93_ B Fe. s ..':.U,. ._E
|| Gompact, brown SAND & GRAVEL, trace | °. O
to some silk. b
= S
- %=1
gz~ 1= i Dl 1 12
- -] } . A
(o
L, O
. n . & 2 ]
g1~ 27| e
- = L
o ©
3 16
‘ery dense, brown SILT & fine SAND, "I
1 L clayey saam. ;
an—| 3 b -
] | Very dense, brown SAND & GRAVEL, o [ 4 : . 10
soma silt, ) /
. %325 5 i
i . yjfﬁ i s
89— 4-| Verysiiff to hard, grey, clayey SILT to silty ﬁ%g % | 7
o 4 C flil, o EE
LAY gics :
- I o
e 5
i - 4 B |ss|39]|. L 12
BA 5= o 4 5 1
End of Barehela,

Water level at 0.2m depth at completion.




Appendix 3  Grain Size Distribution Analyses

Figures 1 and 2: Grain Size Distribution Analyses
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Appendix4 Chemical Analysis

ALS Work Order; L1800418
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LONDON ON NB6E 3T6
Client Phone: 519-685-6400

Certificate of Analysis
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Project P.O. #: AD1072
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Legal Site Desc:

A fi B
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Senlor Account Manager
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ALS

Quality Control Report

Workorder: L16800418 Report Date: 23-APR-15 Page 1 of 12
Client: LW, a Division of EnGlobe Corp.
60 MEG DRIVE, UMIT 12A
LOMDON OM MWEE 3Té
Contact: ROB HELWIG
Tast Matrix Referance Rasult Cuallfler Units RPD Limit Analyzed
B-HWS-R511-WT Soll
Eatch RI1TTI29
WGE2073524-3 DUP L1600218-19
Baron (B), Hot Watar Ext. 0,21 0.21 ualg 1.7 40 21-0PR-15
WG2073524-2 IRM SALINITY _SOIL4
Boron (B}, Hot Water Exl. 85.4 o T0-130 21-APR-15
WGE20735244 2 MBE
Boran (B}, Hot Water Exl. <0,10 ugig 0.1 21-APR-15
WG2073524-4 MS L1600218-10
Boron (B), Hot Water Ext. g4.4 % G0-140 21-APR-15
BTX-511-HS-WT Soil
Batch R3176873
WGE2073160-3  DUP WG2073180-5
Banzene =0.0086 <(.0068 RPDO-M& upig MiA 40 20-APR-15
Elhylhenzena =0,018 =0.018 RPD-NA ugig M 40 20-APR-15
r+p-Xylenes <0.030 =<0.030 RPD-MA ugfa Mi& 40 20-APR-15
o-Xylens =0.020 =0,020 RPD-MA uglg Mid 40 20-APR-15
Taoluana =0.080 =0.080 RPD-MA uglg NiA 40 20-APR-15
WGE2073160-2 LCS
Benzans 80,4 % 70-130 21-APR-15
Elhylbenzene 85.0 % 70-130 21-4PR-15
m+p-Xylanes 05.6 % TO-130 21-APR-15
o-¥ylene 86.0 E T0-130 21-AFR-15
Toluane 95.5 % 70-130 21-APR-15
WG207T31604  MB
Banzene <(.0068 ugfg 0.0065 20-8PR-15
Ethylbenzene <0.018 ugfg 0.018 20-4PR-15
m+p-Xylonas =0,030 ugig 0.03 20-APR-16
a-Xylene =0.020 ugfg 0.02 20-APR-16
Toluens =0.080 ugfn 0.08 20-APR-16
Surropate: 1,4-Difluorchanzena 101.4 ki To-130 20-hPR-15
Surrogate: 4-Bromoflucrobenzens 102.0 % TO-130 20-APR-15
WG2073160-4 MS WG2073160-5
Banzana 296.0 % B60-140 20-APR-15
Ethylbenzans ar.7 % B0-140 20-APR-15
m+p-Xylanas 29.8 % E0-140 20-APR-15
o-Xylane 85.3 b B0-140 2-APR-15
Toluene 85.7 b4 B0-140 20-AFR-15



Quality Control Report

Waorkorder: L1600418 Report Date: 23-APR-15 Page 2 of 12
Client: LWh, a Division of EnGlobe Corp.
@0 MEG DRIVE, UNIT 124
LONDOM ON MEE 3TB
Contact: ROB HELWIG
Tast Matrix Raferanca Raosult Qualifier Units RPD Limit Analyzed
BTX-511-H5-WT Soil
Batch R3I1TEEES
WG2073262-3 DUP L1600418-8
Banzena =0 0068 <0.0068 RPD-MA ugig A 40 21-APR-15
Ethylbenzene <0.018 =0.018 RPD-MA ug/g A a0 21-APR-15
m+p-Xylenes =0.030 =0.030 RPD-MA uglg WA 40 21-APR-15
a-Xylena <0.020 =<0,020 RPDO-MA L A 40 21-APR-15
Toluene =0.080 =[.080 RPD-MA ugig BIA 40 21-APR-15
WGE2073262-2 LCS
Banzane 208 % T0-130 21-8PR-15
Ethylbanzana 83.0 % 70130 21-APR-16
m+p-Kylanes a7.2 % 70130 21-APR-15
o-Xylene 84,3 % 70-130 21-HPR-15
Toluens 24.2 % 70-130 21-APR-15
WG20T32621 MB
Barnzens =0.0068 uglg 0.0068 21-APR-15
Elhwlbenzens =0.018 ugfg 0018 21-APR-15
mp-Hylanes <0030 uglg 0.03 21-APR-15
o-¥ylane <0,020 uglg 0.02 21-APR-15
Toluane <0080 ugfg 0.08 21-APR-15
Surrogata: 1,4-Diffuorobenzens 949 8% 70-130 71.APR-15
Surrogate: 4-Bromofluorobenzene £9.0 % T0-130 21-4PR-15
WG20732624 MS L1600418-8
Benzane 024 % B0-140 21-APR-15
Ethylbanzans 86.1 % 60-140 21-APR-15
m+p-Xylenas 28.4 % 60-140 21-APR-15
o-Xylane 28,3 % 60-140 21-APR-15
Toluene g7.a % 60-140 21-APR-15
CHN-WAD-RS11-WT Soil
Batch R3177212
WE2072484-3  DUP Li600418-1
Cyanlda, Waak Acid Diss =0.050 =0,050 RPD-MA ugla & 35 20-APR-15
WGE207T2464-2 LCS
Cyanide, Weak Acld Diss g8.5 % B0-120 20-4PR-15
WG2072484-1 MB
Cyanide, Weak Acld Diss =0.050 uplg 0.05 20-APR-15
WG2072484-4 M5 L160041841
Cyanlde, Weak Acid Diss 0.8 % T0-130 20-APR-15



Quality Control Report

Woarkorder: L1600418 Report Date: 23-APR-15 Page 3 of 12
Client: LYM, a Divislon of EnGlobe Corp.
B0 MEG DRIVE, UNIT 12A
LOMDON OM NEE 3T6
Contact: ROB HELWIG
Tast Matrix Reference Result Qualifler Units RPD Limit Analyzad
CR-CRE-IC-WT Soll
Batch RI1TEE26
WG&G2072557-3 CRM WT-sQC012
Chromium, Haxavalent BA.6 % TO0-130 20-APR-15
WG2072607-4  DUP L1600485-1
Chromium, Hexavalent 0.28 0.25 ugig 4.3 25 20-0PR-16
WwE2072587-2 LGS
Chramium, Hexavalent 85.4 % T0-130 20-APR-15
WGE207T25871 MB
Chramium, Hexavalant =020 uglg 02 20-8PR-15
EC-R511-WT Soil
Batch R3177103
WGE2073525<4 DUP WGE2073525-3
Conduclivity 0.0870 0.0880 mS/ocm 20 20 21-APR-18
WGE2073883-1 LCS
Conductivity 8.8 % a0-110 21-APR-15
WG2073883-2 LCS
Conductivily 8a.0 % a0-110 21-APR-15
WE2073525-1 MB
Conductivity =0.0040 mSfem 0.004 21-APR-15
F1-H5-511-WT Soll
Batch RIM1TEET3
WE2073160-3  DUP WGE2073160-5
F1(CB-C10} <50 <53.0 RPO-MA ug'g MiA 50 20-AFPR-15
WGE20T3160-2 LCS
F1i (CB-C10) 102.0 % B0-120 20-APR-15
WG2073160-1 MB
F1 (CB-C10) <50 uglg 5 20-APR-15
Surrogate: 3,4-Dichlorotoluens 85.3 e G0-140 20-AFPR-15
WG2073160-T MS WGE2073160-6
F1 (CB-C10) 4.5 - B0-140 20-APR-15
Batch R3176980
WG2073262-3 DUP L1600418-8
F1 (CE-C10) <50 =5.0 RPD-MA uglg A 60 21-APR-15
WGE2073262-2 LC3
F1i {CB-C10) 102.8 % 80-120 21-APR-15
Wa207a262-1 MB
F1 {CE-C10) <5.0 uglg § 21-4PR-16
Surrogate: 3,4-0ichlorotolrans 974 % B0-140 21-APR-15



Quality Control Report

Workorder: L1600418 Report Date: 23-APR-15 Page 4 of 12
Client: LVM, & Division of EnGlobe Corp.
B0 MEG DRIVE, UNIT 12A
LOMDOM OM MBE 378
Contact: ROB HELWIG
Test Matrlx Refarence Result Qualifier Unlts RPD LEmit Analyzed
F1-HS-511-WT Soil
Batch R3176999
WGE2073262-7 WS L1600415-9
F1 (CB-C10) 1134 Yo &0-140 21-APR-18
F2-F4.511-WT Soil
Batch R3176940
WG2072486-3 CRM ALS PHCZ IRM
F2 (C10-C16) BE.& % T0-130 20-APR-15
F3 (C18-C34) 113.5 % 70-130 20-APR-15
F4 (C34-C50) 1165 % 70-130 20-APR-15
WGE20732481  CVS
F2 (C10-C16) 109.8 Yo BO-120 20-APR-15
Fa (C18-034) 110.3 % 80-120 20-APR-15
F#4 {C34-C50) 115.5 % 80-120 20-4PR-15
WE20732482 CVS
F2 (C10-C18) 108.6 % 80-120 20-4PR-15
Fa (C18-C34) 1097 % 80-120 20-4PR-15
F4 (C34-C50) 114.8 b BO-120 20-APR-15
WGE2073249-3  CVS
F2 (C10-C18) 108.2 % 80-120 21-4PR-15
F3 (C16-C34) 110.1 % BO-120 21-APR-15
F4 (C34-C50) 114.2 % 80-12D 21-0PR-15
WG20724865 DUP WG2072406-4
F2 (C10-C18) 850 1060 ugfa 11 40 20-APR-15
F3 (C16-C34) 718 734 uafg 22 40 20-4PR-15
Fd (C34-C50) =50 <50 RPD-MA ugfo MIA 40 20-0PR-15
W@E2072486-2 LCS
F2 (C10-C18) 895 % B0-120 20-4PR-15
F3 (C16-C34) 84,5 % 80-120 20-4PR-15
F4 (C34-C50) 100.1 % B80-120 20-4PR-15
WGE20724861  MB
F2 (C10-C18) =1{ ugfg 10 20-APR-15
Fa (C16-C34) <5 uglg 50 20-APR-15
F4 (C34-C50) <50 uglg 50 20-APR-15
Surrogate: 2-Bromobenzotrifluoride 72.5 % 60-140 20-APR-15

F4G-ADD-511-WT Soll



Quality Control Report

Workorder: L1600418 Report Date: 23-APR-15 Page 5 of 12
Client: LW, & Divisian of EnGlobe Corp.
60 MEG DRIVE, UNIT 124
LOWDON ON MNEE 3T6
Contact: ROB HELWIG
Test Matrix Refarence Rosult Qualifier Unlits RPD Limit Analyzed
FA4G-ADD-571-WT Soil
Batch R31TT410
WG2074262-2 LCS
F43-5G (GHH-Silica) a0 ) G0-140 18-4PR-15
WG2074262-3 LCSD WG2074262-2
F4G-3G (GHH-Sllica) B0.1 B4.0 % 4.7 50 18-APR-15
WG2074262-1 MB
FaG-5G (GHH-Sllica) =25{ mygfkg 250 18-APR-15
HG-200,2-CVAAWT Soil
Batch R3176925
WE2073530-2 CRM WT-CANMET-TILL1
Mercury (Hg) B5.8 % 70-130 21-APR-15
WG2073530-6 DUP L1600418-1
Mereury (Hg) 0.0634 0.0840 ugla 0.9 40 21-APR-15
WG20735304 LCS
Marcury (Hg) 101.0 E 80-120 21-APR-15
WGE2073530-1 MB
Mercury (Hg) <0.0050 mgika 0.005 21-APR-15
Batch RITERIT
WGE2073531-2 CRM WT-CANMET-TILL1
darcury (Ha) o0.3 % T0-130 21-APR-15
WG20T35316  DUP L1600418-T
Marcury (Ha) 00165 0.0156 ugig 6.6 40 21-APR-15
WG2073531-4 LGS
Marcury (Ha) 88.0 Yo 80-120 21-APR-15
WGE20735311  MB
Mercury (Ha) =0.0050 mo/kg 0.005 21-APR-15
MET-200,2-CCMS-WT Soll
Batch R317T896
WQ2073530-2 CRM WT-CANMET-TILL1
Aniimany (Sb) 101.0 % T0-130 21-APR-15
Arsaniz (As) 111.4 % 70-130 21-APR-15
Barium (Ba) 100.7 % 70-130 21-4PR-15
Berylllum (Ba) 100.4 % 70-130 21-APR-15
Baran (B) 99,2 % T0-130 21-APR-15
Cadmlum (Cd) 104.5 % T0-130 21-APR-16
Chromium (Cr) 11841 b TO-130 21-APR-1E
Coball (Co) 111.3 p T0-130 21-APR-15
Copper (Cu) 108.3 % 70-130  21-APR-15



Quality Control Report

Workorder: L1600418 Report Date: 23-APR-15 Page 6 of 12
Cliant: LYW, a Division of EnGlobe Corp.
B0 MEG DRIVE, UNIT 124
LONDON ON MNBE 3T8
Contact: ROB HELWIG
Test Matrix Reference Result Qualifier Unlits RPD Limit Analyzad
MET-200,2-CCMS-WT Soll
Batch R377888
WG2073530-2 CRM WT-CANMET-TILLY
Lead {Ph) 856 % 70-130 21-APR-15
Malybdanum {(Ma) a8.0 % 70-130 21-APR-15
Micke! (M1} 113.1 % 70130 21-APR-15
Salenium (Se) 85.2 % 70-130 24-APR-15
Silver (Ag) 100.0 % 70-130 21-APR-15
Thallium (T1) ga.7 % 70-130 21-APR-15
Uranlum (L) 1122 % T0-130 21-APR-15
“anadium (V) 118.4 Yo T0-130 21-APR-15
Zine (Zn) 111.0 % 70-130 21-APR-16
WGE2073530.6 DUP L16004184
Antirory {Sh) <1.0 0.15 ugig 17 30 21-APR-15
Arsanic (As) ar 3,71 ugig 0.8 a0 21-APR-15
Barium (Ba) 52.2 53.0 ugig 14 40 21-APR15
Barylium (Be) <150 0,41 uglg 1 30 24-APR-15
Baran (B) 58 <50 RPO-MA ualy g 1) gl 21-APR-15
Cadmium (Cd) <(.50 0,262 uglg 75 30 24-APR-15
Chramium {Cr) 26.8 278 uglg 2.4 20 21-APR-15
Cobalt (Ca) 5.8 5.67 ugla 1.1 30 H-APR-16
Copper (Cu) 10.5 10.6 ug/n 0.8 30 21-APR-15
Lead {Ph} 12,6 128 uglg 0.4 40 21-APR-15
Malybdanum (WMa) <1.0 0.31 uglo 4.4 40 21-APR-15
Micked (M1} 1.3 11.8 ugig 4.0 30 21-APR-15
Salenium {Se) <1.0 =0.20 RPD-MNA upig /A 30 21-APR-15
Silver (Ag) 0.29 0.29 L 0.8 40 21-APR-15
Thallium {T1) (.50 0.086 ugig 4.5 a0 2{-APR-15
Uranium {U) <10 0.527 ugig 2.2 an 21-APR-15
Vanadiurm [V} 26.9 2R} uglg 0.2 an 21-APR-15
Zinc (Zn) 44.2 456 ug'g 31 a0 21-APR-15
WGE2073530-3  LCS
Antimany (Sh) 101.7 % HO-120 21-APR-15
Argenlc [A8) 952 % 80-120 21.APR-15
Barlum (Ba) 958 % 80120 21-APR-16
Barylium (Be) 92.5 % 80120 24-APR-15



Quality Control Report

Workorder: L1600418 Report Date: 23-APR-15 Page 7 of 12
Client: LVM, a Division of EnGlobe Corp.
60 MEG DRIVE, UNIT 124
LONDOMN ON NBE 3T&
Contact: ROB HELWIG
Test Matrix Refarance Result Qualifier Units RPD Limit Analyzed
MET-200.2-CCMS-WT Soil
Batch R3177896
WG2073530-3 LCE
Baron (B) 939 % B0-120 21-APR-15
Cadmium (Cd) 98,1 % B0-120 21-APR-15
Chramlum {Cr) 85.8 % &0-120 21-APR-15
Cobalt (Co) 955 % 80-120 21-APR-15
Copper (Cu) 3.8 o B0-120 21-APR-15
Lead (Ph) 99.0 % 80-120 21-APR-15
talybdenurn (Ma) 94.5 % 80-120 2-APR-15
Micke! (M) a5.6 Yo BO-120 21-APR-15
Salenium (Se) 95,6 % a0-120 21-APR-15
Shiver (Ag) 93,7 % 80-120 21-APR-15
Thalllum {T1) 95.6 % 80-120 21-APR-15
Uranlum {U) 3.6 a A0-120 21-APR-15
Vanadium (V) 97.9 % 80-120 21-APR-15
Zlne (Zn) g2.1 % 80-120 21-APR-15
we2073530-1  MB
Anlimony (Sh) =010 mglkg 0.1 21-APR-15
Arsenic (As) =010 mg'kg 0.1 21-APR-15
Barium (Ba) =150 gk 0.5 21-APR-15
Beryliium (Ba) =0.,10 mgikg 0.4 21-APR-15
Boron (B) =5.0 malkg 5 21-hPR-15
Cadmiurm {Cd) <0020 malky 0.02 21-APR-15
Chromium (Cr) <(,50 matkg 0.5 21-APR-15
Coball (Ca) =010 mgfkg 0.1 21-APR-15
Copper (Gu) <0,50 mgikg 0.5 21-hPR-15
Lead (Pb) <0,50 mafkg 0.5 21-APR-15
Malybdanum (Me) =010 malkg 0.1 21-APR-15
Mickal {NI) =(,50 makg 0.5 21-APR-15
Selenium (Se) =0.20 mgfka 0.2 21-APR-15
Sliver (Ag) <010 malkg 041 21-APR-15
Thallium {T1) =(.050 mgfka 0.05 21-APR-15
Uraniurm {U} =(.050 mglkg 0.05 2-APR-15
Vanadium (V) =0,20 mglkg a2 21-APR-15
Zine {2n) =20 mgfkg 2 21-APR-15



Quality Control Report

Workorder: L1600418 Report Date: 23-APR-15 Page 8 of 12
Client: L, a Divislon of EnGlobe Corp.
60 MEG DRIVE, UNIT 124
LONDON OM WBE 3T8
Contact: ROB HELWIG
Tast Matrix Reference Result Qualifiar Unlts RPD Limilt Analyzed
MET-200.2-CCMS-WT Sall
Batch R3177901
WGE2073631-2 CRM WT-CANMET-TILL1
Antimany (Sh) 3.1 o 70-130 21-APR-15
Arsanic (As) 74 % 70-130 21-APR-15
Barium (Ba) 94.2 % 70-130 21-APR-15
Banyllium {Be) g4.1 % 70-130 21-APR-15
Boran (B) 120.4 % 70-120 2-APR-15
Cadmiurm (Gd) an.a % T0-130 21-APR-15
Chramium (Cr) 104.8 % 70-130 21-APR-15
Cobalt (Co) 86.7 % T0-130 21-APR-15
Copper (Cu) 833 % 70-130 21-APR-15
Lead (Ph) 824 % 70130 21-APR-15
hdalybdenum (o) 853 ¥ 70-130 21-APR-15
Nickel (Ni} 28,0 ] 70-130 21-APR-15
Salenlum (Se) 85.0 o 70-130 21-APR-15
Sliver (Ag) 806 % 70-130 21-APR-15
Thalllum {TI) g2.2 % 70-130 21-APR-15
Lranium (L) 88.0 % T0-130 21-APR-15
Vanadium (V) 106.2 % 70-130 21-APR-15
Zine (Zn) 5.5 % 70-130 21-APR-15
WG2073531-6  DUP L1600418-7
Antimany (Sb) <1.0 =010 RPDO-MA ugig /A 30 21-APR-15
Arsanic (As) 3.2 287 uglg 7.4 30 21-APR-15
Barium (Ba) 40.1 38.0 ug/g 6.3 40 21-APR-15
Barylium (Be) <0,50 033 uglg 7.2 ag 21-APR-15
Baron (B) 10.2 8.5 uglg 7.3 a0 21-APR-15
Cadmium {Cd) <0.50 0.102 ugly 8.2 30 21-APR-15
Chromium (Cr) 155 14.3 ug/g 77 a0 21-APR-15
Cobait {Ca) 56 5.26 uglg 5.4 30 21-APR-15
Coppar {Cu) 12,5 12,0 uglg 3.0 an 21-APR-15
Lead {Ph) 9.8 9.38 uglg 5.0 40 21-APR-15
Melybdanum (Ma) =1.0 0.40 ug'g 1" 40 21-APR-15
Mlcked (M) 13.7 13.2 ug'g 4.9 30 21-APR-15
Selenium (Se) =10 =0.20 RPD-NA ugfg s 30 2-APR-15
Sihver (Ag) =0.20 =0.10 RPO-MA uglg M an 21{-APR-15



ALS

Quality Control Report

Worlkorder: L1600418 Report Date: 23-APR-15 Page 9 of 12
Clignt: LV, a Divislon of EnGloba Corp.
B0 MEG DRIVE, UNIT 124
LONDON ON MEE 3T8
Cantact: ROB HELWIG
Tost Matrix Referance Rasult Cluallfier Units RPD Limit Analyzed
MET-200.2-CCMS-WT Sail
Batch R3177OM
WG2073531-6 DUP L1600418-T
Thalllum (TT) =0.50 0.089 ugig 8.5 a0 21-APR-15
Uranium (LI} <1.0 0,832 ugig 24 30 21-APR-15
Vanadium {V) 23.2 214 uglg B.0 30 21-4PR-15
Zine {Zn} 42.2 39.5 uglg B.6 an 21-APR-15
WG2073531-3  LCS
Anfimany (Sb) 101.7 % BO-120 21-APR-15
Arsanic (As) 5.2 ki B80-120 21-APR=15
Barium {Ba) 4956 1 B0-120 21-APR-15
Baryllium {Ee) 925 o B0-120 21-APR-15
Earon (B} ¥3.9 % B0-120 21-APR-15
Cadmium (Cd) 981 %o B0-120 21-APR-15
Chromium [Cr) a5.8 Yo B0-120 21-APR-15
Cobalt (Ca) 85.5 b 80-120 21-APR-15
Copper (Cu) g3 % 80-120 21-APR-15
Laad (Pb) 88.0 % B0-120 21-4PR-15
Malybidanum (Mo} 84.5 ¥ 80-120 21-APR-15
Mlckal {MI) 95.6 % a0-120 21-APR-15
Selanium {Sa) 956 % 80-120 21-APR-15
Sllver (Aa) 83.7 L 80-120 21-APR-15
Thallluem (T1) 95.6 L 80-120 21-APR-15
Uranium (U] 3.6 % 80-120 21-APR-16
Wanadium (V) ar.g b 80-120 21-8PR-15
Zine (Zm) 821 % 80-120 21-APR-15
WG2073531-1  MB
Antimony (Sb) =0.10 malkg 0.1 21-APR-15
Arsenic [As) =<0.10 maikg 0.1 21-APR-15
Barlum {Ba) =0.50 mgfkg 0.5 21-APR-15
Banyllum (Ba) =010 mafka 0.1 21-APR-16
Boron (B} <50 mgikg 5 21-APR-15
Cadrmium (Cd) =0.020 mgikg 0.02 21-8PR-15
Chramium {Cr} <(.50 mgikg 0.5 21-8PR-15
Coball {Co) <0.10 mgikg 0.1 21-4PR-15
Copper (Gu) =0.50 malkg 0.5 21-APR-15
Lead {Pb) <0.50 mglkg 0.5 21-4PR-15



Workorder: L1600418

Quality Control Report
Report Date: 23-APR-15

Page 10 of 12

Clisnt: LV, & Diviskon of EnGlobe Corp.
B0 MEG DRIVE, UNIT 124
LONDON OM NGE 3TE
Contact: ROB HELWIG
Tast Matrix Referance Result Qualifier Unlts RPD Limit Analyzed
MET-200.2-CCMS-WT Soll
Batch R3177201
WG20735311 MB
Malybdenum (Mo) <0.40 malky 0.1 21-APR-15
Mickel (NI} ={.50 mafkg 0.5 21-APR-15
Salanium (S&) =0,20 mgfkg 0.2 21-4PR-15
Sliver {Ag) =0.10 malkg 0.1 21-APR-15
“Thallium (T1) <0050 malkg 0.05 21-APR-15
Uranium (L) =[).050 makg 0.05 21-APR-15
Vanadium (V) <0.20 rrglkg 0.2 21-APR-15
Zine (Zn) <20 rratkg 2 21-APR-15
MOISTURE-WT Soll
Batch R3176280
WG2072498-3 DUP L1600509-4
% Moislure 13.2 13.4 % 2.0 20 18-APR-15
Wa20724982  LCS
% Molsture 100.0 % T0-130 18-APR-15
WGE207249841 MB
% holsture =010 % 04 18-APR-15
Batch R317T6283
WaE2072503-3 DUP L1587803-21
% Moisture 10.5 10.3 %o 1.3 20 19-0PR-15
WGE20T2503-2 LCS
%5 Moisture 888 Yo TO-130 13-APR-15
WG2072503-1 MB
% Maislure <0.10 %o a1 10-APR-15
PH-R511-WT Soll
Batch R3176288
WGE20T248341  DUP Lt600418-1
pH T T7AT J pH units 014 03 20-APR-15
WG2072052-1 LCS
pH 7.03 pH uniis B.7-7.3 20-4PR-15
SAR-RET11-WT Soil
Batch RI1TTI3T
WG20T3526-4 DUP WGE2073525-3
Calcium (Ca) 14,2 12.4 mafl 14 40 21-APR-15
Sadlum (Ma) 3.485 3.94 mgiL 23 40 21-APR-15
Magnesium (hig) 1.87 1.48 mgL 12 40 21-APR-15



ALS

Quality Control Report
Workorder: L1600418 Report Date: 23-APR-15

Client: LVM, & Divisian of EnGlobe Corp,
B0 MEG DRIVE, UNIT 124
LONDON OM NGE 3T

Page 11 of 12

Contact: ROB HELWIG
Tast Matrix Reference Result Qualifier Units RPD Limit Analyzed
SAR-RE1T-WT Soil
Batch R3177137
WGE20T35252 IRM WT SAR1
Calclum (Ca) 831 % T0-130 21-APR-15
Sodium (Ma) 90,0 % 70-130 21-APR-15
Magnesium (Mg) 834 % 70130 2-APR-15
WG2073525-1  MB
Calcium (Ca) =0.10 mgiL 041 21-APR-15
Sadium {Na) =0.60 malL 0.5 21-APR-15
Magresium (Mg) =0.10 magiL 0.1 21-APR-15



Quality Control Report
Workorder: L1600418 Repori Date: 23-APR-15
Client: LWhd, a Division of EnGlobe Caorp. Page 12 of 12

G0 MEG DRIVE, UNIT 124
LONDON ON WBE 3T6

Contact: ROB HELWIG
Lagend:
Limit ALS Centrol Limit {Data Quality Objactives)
DUP  Duplicate

RPD Relative Percent Differance

MiA Mot Avallable

LCS  Leboratory Control Sample

SRM  Standard Reference Material

M3 Matrix Spike

M3D  Mairix Spike Duplicate

ADE  Average Desorption Efflciency
mMe Method Blank

IRM Internal Reference Matarial

CRM  Cerified Referenca Materlal

CCV  Continuing Calibration Verifleation
CWS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Dafinitions:
Qualifier Description
J Duplicate results and limits are expressed in tarms of absolute difference.
RPD-NA Relative Percant Difference Mot Avallable due to result(s) being less than detection limit.

Hold Time Exceedances:
All tast results reported with this submission were conducted within ALS recommended hald times.

ALS recommended hold times may vary by pravince, They are assigned to meet known provincial andfor federal government
requirements. In the absence of regulatory hold times, ALS establishes recommandations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where avallable). For more information, please contact ALS.

The ALS Quallty Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expecled target value, which is compared against pre-
determined data quality objectives ta provide confidence in the accuracy of associated test results.

Please nofe that this report may contain QC results from anonymous Sampla Duplicates and Matrix Spikes that do not orlginate frem this
Work Order.
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Appendix 5 Benching of Earth Slopes

OPSD 208.010

LIVIM
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Appendix C

Laboratory Test Results

Table 101

MTE



A2 MTE

Particle Size Distribution Analysis Test Results

Project Name: 10125 Oxbow Drive Additional Investigation Date Sampled: Dec. 10-12, 2019 MTE File No.: 43705-301
Client; 2270942 Ontario Ltd. Date Tested: Jan. 7-10, 2020 Table No: 101
Project Location: 10125 Oxbow Drive, Middlesex Centre, ON

Unified Soil Classification

Sieve Opening In Inches US Standard Sieve Numbers
3" 3/a" #a #10 720 #40 #E0 F200
TS T T T N
10 - '.. a0
\ '-.:-
20 — BO
-\'\ I'-i'.,
30 —— 70
b
40 60
? 50 \\_\ \ 50 §
2
z &0 [ a0 z
E \.\ o
'g 70 30 g
= \ ;
#
B0 ] ] + 20
"-ll-.______b | I b \J |
an -t.H_mT,,__ 10
T e S — .
100 ! | | | [ - '!'-r T T e 0
100,000 10,000 1.000  Particle Size [mm) 0.100 0.010 0.001
Coarse Fine Coarse Medium Fine Silz Clay
% Gravel % Sand % Fines
Symbol Borehole ID  Sample # Sampile Depth Description
—— MwW101-19 5592 10.7-11.3 mbgs SAND, some S, trace Clay CERTIFIED BY
il MW103-18 5510 7.6-8.2 mbgs SAND and GRAVEL, frace Silt and Clay ®
MW104-19 559 7.6-8.1 mbgs Gravely SAND, trace Silt and Clay #
MW 106-19 555 3.8-4.3 mbgs Silty SAND, trace Clay I "
MW107-19 55-5 3.8-4.4 mbgs Silty SAND, frace Clay
MW108-19 552 1.5-2.0 mbygs SAND, trace Sitt, Grave! and Clay Lnn Coure] af cepen e LA ks

Far sgucriic tasis a8 listad enwww.ecll Som

NOTES:
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