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1.0  INTRODUCTION  

1.1  PROJECT DESCRIPTION  

Stantec has  been retained  by Auburn Developments Inc. to prepare a Functional  Servicing Report (FSR)  

for the  draft plan of Subdivision for the subject lands  located at 1521  Sunningdale Road  in London, 

Ontario.  This report will outline  the Functional  Servicing strategy for the proposed  development.  

The site is located  just within the northwest quadrant of the City of London development boundary with 

frontage on Hyde Park Road to the west and Sunningdale Road to the south. The subject site existing 

land use is primarily agricultural  encompassing an area of 20.54  ha  and proposed to include 6.22  ha  of 

low-density single-family  homes, 8.29 ha of medium  density townhouses, 4.32 ha of road including right 

of ways, 0.92  ha of parkland and open-space, and 0.79 ha of SWM block. An external  area of about 

24.66 ha is tributary to the site and  is accounted for in  this report. Refer to Figure 1 for the site location.  

A Draft  Plan  of Subdivision  for the  proposed development has been prepared by  Stantec Consulting Ltd. 

and forms the basis for the proposed servicing concepts. Proposed draft plan is included in Appendix ‘A’.  

Stantec has  previously prepared  a servicing report for the proposed development based  on a former 

proposed subdivision draft  plan. This report will  assess  the servicing of the  proposed site based on  the  

revised draft plan. Refer to Appendix ‘B’  for the previously drafted servicing report.  

1.2  LIMITATIONS OF THE REPORT  

The information  presented  in this report is based on the review of the following information:  

•  1521 Sunningdale Road West Concept Draft Plan as prepared by Stantec (Aug 2021);  

•  Preliminary  Servicing Feasibility Study by  Stantec (Sep 2018);  

•  Hydrogeological Assessment by EXP (Oct 2021);  

•  Hydrogeological Investigation completed by Golder  Associates (June 1998);  

•  Northwest Trunk Watermain Phase 3  Plan  and Profile by Parker Consultants (Dec 1996);  

•  Fox Hollow Trunk Sanitary Sewer Drainage Area Plan and Sanitary Design, Stantec (April 2011);  

•  Creek View Subdivision Phase 3  Sanitary Area  Plan by MTE Consultants  (June 2018);  

•  Foxwood  Subdivisions Ph.  3 Storm Area  Plan and Design  by Dillon Consulting (Dec 2018); and  

•  City of  London Design  Standards and Specifications (Aug 2019).  



HY
DE

 P
AR

K 
RO

AD
±1
95
.0
5

±42.66

±3
0.
62

±42.65

±2
7.
55

±4
5.
70

LA
ND

S 
O

W
NE

D 
BY

 O
TH

ER
S

EX
IST

IN
G

 A
G

RI
C

UL
TU

RE
EX. SINGLE

FAMILY

EX. SINGLE
FAMILY

EX. SINGLE
FAMILY

±42.65

±3
0.
47

±18.28

±3
0.
47

±60.94

24.0

24.0

150.0
33.55

8.40
25.55

6.00

8.4
9

91.33

51.08

40.77

11
23

BL
O

C
K 

23
RO

AD
 W

ID
EN

IN
G

0.
00

5 
ha

BL
O

C
K 

24
RO

AD
 W

ID
EN

IN
G

0.
07

8 
ha

8.49
30.04

40.59

27.60

\\
C

a0
21

7-
pp

fss
01

\w
or

k_
gr

ou
p\

01
61

4\
ac

tiv
e\

16
14

13
70

8\
de

sig
n\

dr
aw

in
g\

pl
an

ni
ng

\m
od

el
_f

ile
s\

16
14

13
70

8_
r-d

b.
dw

g
20

21
-1

0-
1 3

:4
2 

PM
 b

y:
 C

hi
ld

s, 
Ja

so
n

www.stantec.com
Tel.

600-171 Queens Avenue
London ON N6A 5J7

519-645-2007

N

±61.43

±607.92

±2
48
.6
1

±36.57

±1
10
.7
3

±247.28

±8
3.
05

±8
2.
01

±265.06

LA
ND

S 
O

W
NE

D 
BY

 O
TH

ER
S

EX
IST

IN
G

 A
G

RI
C

UL
TU

RE

LANDS OWNED BY OTHERS
FUTURE RESIDENTIAL

EX. SINGLE
FAMILY

EX. SINGLE
FAMILY

EX. SINGLE
FAMILY

18.0

150.0 8.86

8.02

8.03

6.00

120.02

STREET C

STREET B

ST
RE

ET
 B

102.71

SUNNINGDALE ROAD WEST

STREET B

ST
RE

ET
 A

8.4
9 11

23

20.00

35.00

STREET B

28.41
102.59

20.00

20.00

34.52

170.80

170.84

38.02

20.00

20.00

38.43

37.76

37.76

20.00

20.00 39.20

37.77

0.075 ha

BL
O

C
K 

21
FU

TU
RE

 R
O

AD
0.

07
7 

ha

37.76

37.76

20.00

20.00

0.075 ha
139.90

139.9074.71

97.67
41.04

63.09

35.06

BL
O

C
K 

22
FU

TU
RE

 R
O

AD
0.

06
9 

ha

37.70

203.64

37.74

203.62

28.70

194.61

37.70

35.0035.00

133.11

68.41

196.58

50
.85

R=20
.0

R=9.0

258.59

37.70
37.70

53.54

234.69

93.46

105.68

R=173.0

R=153.0

14
.13

21.58

67.17

R=161.5

R=138.5

R=173.0

R=150.0

76.11

13.01

13.57

2.52

1.28

96.56

35.00

29.0030.0040.16

11
23

8
20

11
23

8
20

8
20

8
20

62.29

28.59

102.54

BLOCK 16
PARK

0.826 ha

BLOCK 25   ROAD WIDENING    0.331 ha BLOCK 26 ROAD WIDENING    0.209 ha

BLOCK 7
LOW DENSITY RESIDENTIAL

0.766 ha

BLOCK 8
LOW DENSITY RESIDENTIAL

0.768 ha

BLOCK 5
LOW DENSITY RESIDENTIAL

1.203 ha

BLOCK 6
LOW DENSITY RESIDENTIAL

1.306 ha

BLOCK 15
MEDIUM DENSITY RESIDENTIAL

2.546 ha

BLOCK 2
LOW DENSITY RESIDENTIAL

0.528 ha

BLOCK 3
LOW RES.
0.147 ha

BLOCK 1
LOW DENSITY RESIDENTIAL

0.703 ha

BL
O

C
K 

4
LO

W
 D

EN
SIT

Y 
RE

SID
EN

TIA
L

0.
61

9 
ha

BL
O

C
K 

10
LO

W
/M

ED
IU

M
 D

EN
SIT

Y 
RE

SID
EN

TIA
L

0.
47

2 
ha

BL
O

C
K 

11
LO

W
/M

ED
IU

M
 D

EN
SIT

Y 
RE

SID
EN

TIA
L

0.
45

0 
ha

BL
O

C
K 

12
LO

W
/M

ED
IU

M
 D

EN
SIT

Y 
RE

SID
EN

TIA
L

0.
35

7 
ha

BLOCK 14
MEDIUM DENSITY RESIDENTIAL

3.486 ha

BLOCK 13
MEDIUM DENSITY RESIDENTIAL

0.981 ha

BL
O

C
K 

17
SW

M
F 

/ P
AR

K 
LIN

K
0.

79
3 

ha
BLOCK 9

LOW RESIDENTIAL
0.177 ha

248.90

247.37

35.57

32.06
19.19116.11

34.23

18.68
19.53

166.52

45.78
25.00

25.00

25.74

45.78

71.83

26.09

20.72

21.73

30.00 121.05

92.01
120.29 1.22

109.92

HY
DE

 P
AR

K 
RO

AD

SUNNINGDALE ROAD WEST

SUBJECT SITE

FANSHAWE PARK ROAD WEST

CITY OF LONDON LIMIT

Figure No.

Client/Project

Title

AUBURN DEVELOPMENT INC.
MT. PLEASANT CEMETERY
London, ON Canada

1.0

LOCATION PLAN

OCT, 2021
161413708

Legend

KEY PLAN N.T.S.
N

LEGEND
SUBDIVISION BOUNDARY



      

 

2.0  EXISTING CONDITIONS  

2.1  TOPOGRAPHICAL  INFORMATION  

Existing topographic information was  obtained from the Ontario Base Map (OBM). In the existing 

condition, surface runoff from the Site generally  drains  from  northeast to southwest. As shown on the 

servicing area  plans, external areas (Estimated total area of approximately  24.66  ha) located  to the  north 

of the site currently flow through the Site.  Servicing  of this  external  area will  have to be accounted for in  

the design.  

The existing  topography slopes from a high point in the  northeast (approximate  elevation of  283m) 

towards the southwest property line of the site (approximate elevation  of 277m). The elevation difference 

from east to west is  approximately 6.0m over a span of 714m. The average slope of the site under  

existing conditions  is approximately 0.84%.  

 

2.2  HYDROGEOLOGICAL  INFORMATION  

2.2.1  Golder Investigation  

In June  of 1998, Golder  Associates  carried out a  hydrogeological  investigation for the proposed  site. The 

fieldwork for the investigation involved water well survey of the adjacent residences, drilling, and 

installation of 18  groundwater monitors in 13 locations  across the site, sampling, and analysis of 

groundwater from  4 of the  installed  monitoring wells, and monitoring of water level elevations in the wells.  

Based  on the results of  Golder  detailed hydrogeological  investigation, the subsurface stratigraphy at the 

site generally consists of topsoil overlaying finer grained soils comprised of clays and silts with relatively  

low permeability. Some boreholes intersected strata of silt in the shallow subsurface, while other 

encountered more granular, predominantly sandy soils in the  deeper deposits.  

Groundwater  was  encountered at  depths ranging from  1.1-7.3  m.  The elevation of  the encountered  

groundwater ranged from 281.7-271.7 m. The  investigation suggest that the  groundwater is relatively high 

in the east end of the site,  within 0.3 to 0.5 meters of  ground level, and deepens to the west where up to 

3.5 meters of unsaturated  soils  are present. In June 1998 when the  driest conditions were monitored, 

depths to measured water levels increased  by over 1.0 m between 1.3 and  1.7  m in the east and greater 

than 4.7  m in the west. For further information, the  Hydrogeological  Investigation completed by  Golder  

can be  found  in Appendix ‘C’.  

 

 



      

 

2.2.2  EXP Assessment  

In October of 2021, EXP Services carried out a hydrogeological  assessment of the proposed  

development. The objective of the assessment was to  examine the  hydrogeological characteristics of  the  

site.  EXP completed a review of their  previous Hydrogeological Investigation  from  2019 and the 

Preliminary Geotechnical and Hydrogeological Investigation completed at the  site in 2020.  

As part of the Preliminary  Geotechnical and Hydrogeological Investigation completed by  EXP  in 2020, a 

total of  6 boreholes were advanced with monitoring wells  installed  in 4  of the  boreholes. These monitoring 

wells were used as  part of the  2021 monitoring program. Water  levels were collected from the monitoring  

wells for 6 months in 2020 (January to June  2020) and from February to  September  2021  to identify  

seasonal fluctuations in the groundwater elevations and the hydroperiod of the  wetland.  In addition, a 

piezometer was installed in the wetland feature in the  northwest portion  of the  site during the  2020 

investigation.  The  piezometer was monitored for 6 months from January to June  2020. For the 2021  

investigation,  the  piezometer was re-installed  into the wetland feature along with a staff gauge to monitor 

surface water elevations from February to September 2021.  

As part of the 2021 field study, infiltration testing was  also completed in select areas across the Site.  

Water levels were measured, groundwater and surface water samples were collected, and dataloggers  

were installed in select wells for the purposes  of characterizing  the  hydrogeological conditions at the  Site.  

Based  on the results of  EXP  detailed hydrogeological  assessment, the subsurface stratigraphy at the site  

generally consists of topsoil overlaying  a layer of silty sand/sandy silt/silt. A deeper layer ranging  in depth 

and thickness was observed  in some boreholes. In general, the layer was described as brown with trace 

to some  clay, trace to some gravel  and very  loose to very dense.  

Groundwater is found with 1 to 5 meters below ground surface across most of the  site.  Shallower 

conditions are found in the southern portion  of the  site. Infiltration testing  was completed  in the surficial  

clayey silt till  at 4 locations across the site and resulted in an average  hydraulic conductivity of  1.26 x 10-7 

m/s. Factored infiltration rates were found to range from 1.6 to  2.6  mm/hour. For further information, the  

Hydrogeological  Assessment  completed  by  EXP  can be found  in Appendix ‘C’.  

 

2.3  EXISTING SERVICING  

2.3.1  Water  

An existing 300mm PVC watermain along Fair Oaks Boulevard and a 900mm CPP watermain are 

currently available in the vicinity of the site along Sunningdale Road  West right of  way. The proposed 

development is expected to receive its water supply by connecting  to the existing 300mm diameter WM 

on Fair Oaks Boulevard. Refer to  Appendix  ‘D’  for the existing water service plans.  

Under existing condition, the subject site lands are not  serviced  by London’s water distribution system.  



      

 

2.3.2  Storm  

Under existing conditions, a poorly defined roadside ditch separate the  Site from the existing Sunningdale 

Road  West. At the south side of the Site, corrugated  metal culverts were used on both driveways and 

gravel drives crossings. At about 180m  east of Hyde  Park Road and Sunningdale Road  intersection, a 

300mm diameter corrugated metal culvert is identified  crossing north to south  underneath Sunningdale 

Road.  

Stantec has  prepared a  Stormwater Management (SWM) report  and will  be submitting to the  City of 

London for review and approval  (attached in Appendix ‘E’).  The  SWM is  to address the stormwater  

strategy for the proposed site while being compatible with the  approved Fox Hollow Stormwater 

Management System Functional Design Report (Stantec, February 2011), the  latest Fox Hollow 

Stormwater  Management System  - Stormwater Management Facility No. 1 Modifications  Brief by Stantec  

Consulting Inc., and Foxwood Developments Subdivision Functional Storm/Drainage and  SWM Letter 

Report (AECOM, May 2013). On the south side  of Sunningdale Road, south of Foxwood  Subdivision  

Phase 3, a SWM facility 1N has accounted  for the proposed site and will provide  a designated quantity  

and quality control treatment.  SWMF 1N has been  designed such that it will have capacity for providing 

appropriate quantity control as long as the runoff coefficient for subject site does not exceed 0.41 as  

allocated for catchment 2011. Refer to Appendix  ‘D’, for the storm area plan  which shows the existing  

storm sewer and  SWM system available to service the site.  

 

2.3.3  Sanitary  

Sanitary treatment for this area is to be provided by the Greenway/Adelaide  Pollution Control  Plant.   

There is currently  existing  municipal sanitary sewer  located  at Jordan Boulevard, and at Tokala Trail.  

The planned sanitary outlet available for the subject lands including external  lands north of Sunningdale 

Road  that are within  the  urban growth boundary is the existing trunk sanitary sewer within the Foxhollow 

SWMF3. This local sanitary connection  doesn’t have any consideration for any external  lands outside the 

urban growth boundary for  the City of  London. Based  on current conditions the outlet available for these 

lands is the existing  375mm sanitary sewer at Tokala Trail  and Bridgehaven Drive connecting to the  

450mm diameter trunk sanitary sewer within the Foxhollow SWMF3 that ultimately outlets to  the 600mm  

diameter sanitary trunk at  Medway Crescent. The future extension  of a 375mm  diameter sanitary sewer 

within Creekview Subdivision going north to Sunningdale Road is expected  to be  by way of  a future 

oversizing (OS) claimed sanitary sewer.  

As per  the  ECA approved  external sanitary area plan as set out by City  Project #ES3020-FH3 as part of 

Fox Hollow Community SWM System Contract the Fox Hollow Sanitary Trunk has  capacity allocated to  

the subject site.  The existing 375mm sanitary sewer connection  has an accounted  for area  of 139.62ha 

and a population  of 8,129 people. Refer to Appendix ‘D’ for the existing sanitary services and sanitary  

area plans.  



      

 

2.3.4  Roads  

Two surrounding roads defining this subdivision  include:  

• Hyde  Park Road, an arterial road that runs north/south at the west boundary of the subdivision.  

• Sunningdale Road, an  arterial road that runs west/east at the south boundary of  the subdivision.  

 

3.0  PROPOSED GRADING AND SERVICING STRATEGY  

Since this subject site is at  the  limit of the City of  London development boundary, external works will  be  

required to bring service to this  proposed  development.  The  information  detailed in the following sections  

include  services plans and  show the available infrastructure for the subject site and is  included in  both 

Figure 2, Figure 3, and Figure 4.  

Conceptual  grading and servicing strategies for the proposed development have been developed  based  

on the draft plan  in conjunction with the OBM  survey, centerline of roads elevations and requirements for  

the storm flows from the site to the  existing storm sewer on Jordan  Boulevard, and SWMF 1N.  

 

3.1  PROPOSED GRADING  

The proposed  development will  include  6.22 ha of  low-density single-family homes, 8.29  ha  of medium  

density townhouses, 4.32 ha of road  including right of  ways, 0.92 ha  of parkland and open-space, and 

0.79 ha  of SWM block. An  external area of  about 24.66 ha is tributary to the site and is accounted for in 

the design. The external  area on the north will be accounted for in the  SWM strategy of the proposed site.  

The proposed  grading strategy will respect the existing grades along  all property lines. The site will  be  

raised  on the south part of the site to sit above the centerline of  Sunningdale Road  and to ensure positive 

drainage flows from the  Site and external  lands to  the  proposed SWM Pond. Refer to  Appendix  ‘E’  for the 

conceptual  grading  and routing  design which shows  the proposed  drainage  from the site.  

  



      

 

3.2  PROPOSED SERVICING  

3.2.1  Proposed Water and Fire Servicing  

The existing  water infrastructure in the  area around these lands includes a low-level (HGL of 301.8m) 

900mm diameter  watermain within the north side of the Sunningdale Road right-of-way fronting  the  

development. The  elevations throughout the subject lands  generally fall above the elevation  of 273.0 m,  

thus the subject lands  are not anticipated to be serviceable from the low-level system.  Figure 2 shows the 

existing and the proposed  watermains.  

The proposed  development is located  within the City  of London water distribution system. Stantec  

proposes to provide water  service to the development by primary connecting  to the high-level  existing  

300mm diameter watermain on Fair Oaks Boulevard (south of the check valve chamber).  

In order  to service the subject site,  the  watermain would need to  be extended  by  approximately  730m  

from Fair  Oaks Boulevard along Sunningdale Road  to Street ‘A’.  The  300mm  diameter watermain is  

serviced from the  Hyde  Park Pumping Station which is  part of the  high-level  distribution system (HGL of 

317.0m) and  is thus able to service the  entire site.   

The subject lands are anticipated to have more than 80 units proposed, resulting  in a requirement of two 

water service connections. The secondary connection is expected with the 900mm diameter watermain 

within the  north side  of the  Sunningdale Road right-of-way fronting  the  proposed  development via Street  

‘B’  at Hyde  Park Road. This  would require installing a  high-level watermain approximately  250m  in length 

along east side of Hyde  Park Road to Street ‘B’. This connection would complete a loop  between the  

high- and low-level water system and thus would require a check valve chamber such that the low-level  

connection would only  provide supply under emergency condition (high-level system failure).  The  check  

valve chamber would also be fitted with by-pass valve such that water turnover is maintained  in the  

proposed Hyde  Park watermain.  

Stantec has  performed  a water and fire flow analysis for the site demonstrating  the capacity of the  

existing water mains and the Hyde  Park Pumping Station. Simulation results from the analysis indicate 

that the  existing watermain installed and existing Hyde  Park Pump  Station is able to service 1521  

Sunningdale Road West development with sufficient capacity to meet the City of  London water system  

performance standards  under design peak hour and fire flow conditions. Additionally, lands north and 

east of the  proposed development have the potential to be developed  in the future, as a result these 

lands have been accounted for  in the capacity analysis performed by  Stantec for the existing watermain 

and Hyde Park Pump  Station. Refer to Appendix  ‘E’ for Water  Servicing  Memo for the water and fire 

servicing analysis.  Stantec has advised  Water Engineering Division  of anticipated demand from  

proposed development for consideration in the Hyde Park Pumping  Station expansion study, Refer to 

Appendix ‘E’.    

A water servicing report will be provided during detail design stage that provides the modelling  

demonstrating the capacity  of the proposed  water  mains, which will have consideration for demand  

requirements from external  properties to  the  north and east.  



      

 

  3.2.2 Proposed Storm 

    

    

      

       

 

 

     

   

   

 

  

 

 

  

   

   

  

     

    

   

     

      

     

 

 

  

    

  

   

   

    

   

    

    

 

Based on the preliminary analysis and findings in the preliminary SWM report, a SWM Dry Pond is 

proposed to provide attenuation and control of the post-development minor and major flows. The local 

onsite dry SWM pond is proposed to offset increased runoff coefficients beyond SWMF 1N design 

allocation. The interim and ultimate, major (100 & 250 year) flows (including flows external to the site) will 

be contained within the municipal right-of-way throughout the site and safely conveyed to the proposed 

SWMF Block 17. 

The discharge from the SWM pond will be directed to the existing 1345 x 2110m storm sewer located at 

Jordan Boulevard. A 1,800mm circular orifice plate is proposed to be used to attenuate the post-

development flows from all storm events from 2-years through 250-years to be less than or equal the 

accounted for capacity in the existing storm sewer and the design flow allocated for in SWMF 1N. The 

major flows from the proposed development will therefore cross Sunningdale Road west by pipe instead 

of surface flows. 

The proposed outlet from the proposed SWM pond will be routed through Street B and will go south 

through a proposed easement just west of the Medium Density Block 15. Refer to Figure 3 for further 

information about the major and minor storm flow routing within the site and preliminary grading details. 

Consideration for the proposed extension of the trunk storm sewer to the SWMF Block 17 from Jordan 

Boulevard and the construction of dry SWMF should be captured in future DC studies. 

The proposed SWM Dry Pond will provide quantity control to attenuate peak flows from 2-years storm 

events through 250-years storm events. The pond will provide storage and control of up to 4,414 m3 to 

attenuate minor and major flows and release to the existing storm sewer on Jordan Boulevard. This 

storage is provided to control major flows and discharge to the existing storm sewer. This drainage 

approach is proposed to be adopted to avoid the crossing of major flows through Sunningdale Road. The 

size of the SWM Dry Pond and SWM block would be significantly less if the pond is designed to control 

flows up to 50-year storm events. The estimated storage requirement for controlling storm events up to 

50-year is about 3058 m3, whereas controlling storm events up to 250-year would require a storage of 

4414 m3. Controlling major overland flows from 50-year up to 250-year storm events in the SWM Pond 

instead of crossing Sunningdale Road would require a designated storage of 1356 m3. 

Under existing surface conditions, EXP hydrogeological assessment suggest that the groundwater found 

to be high in the east end of the site and deepens to the west. The proposed SWM pond bottom is 

proposed to be at an approximate elevation of 274.16. From EXP seasonal groundwater monitoring data, 

it was identified in BH10/MW that the groundwater is ranging between 271.02 to 272.05m, adjacent to the 

proposed SWM Pond. Thus, it is concluded that the SWM Pond will have the required clearance of about 

1.0m from the highest seasonal groundwater level to the bottom of the pond, thus clay liner is not 

required. Refer to Appendix ‘C’, for the detailed Hydrogeological Assessment completed by EXP in 

October 2021. 
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  3.2.3 Proposed Sanitary 

   

  

   

  

  

  

 

 

  

   

   

    

 

  

  

    

 

 

   

      

    

   

  

  

   

    

  

 

   

   

 

   

The proposed subdivision is within the Fox Hollow Community Sanitary EA catchment area and the 

approved design for the ultimate sanitary outlet that is designed, approved, and partially constructed 

south of Sunningdale Road within the Creek View Subdivision Phase 3. 

As part of this report, Stantec proposes an interim temporary servicing strategy and an ultimate servicing 

strategy for sanitary servicing of proposed development. The ultimate routing strategy is the extension of 

a future CSRF Trunk Sanitary sewer along Sunningdale Road from future Tokala Trail within Creek View 

Subdivision at Sunningdale Road. Consideration for this Sunningdale Road future ultimate sanitary sewer 

should be captured as part of future DC studies such that it could be captured with Sunningdale Road 

West reconstruction project by City Transportation Division. The future oversized sewer within Creek View 

Subdivision along the future Tokala Trail to Sunningdale Road is anticipated to be constructed by Creek 

View Subdivision. Creek View subdivision and the future oversized sanitary sewer is expected to be 

completed in advance of proposed development. The interim temporary servicing strategy is the 

construction of a temporary pumping station and temporary force main along Sunningdale Road (at the 

developers cost) to the current termination point of the sanitary system. These options are both viable 

and can both be implemented and are consistent with the City of London Standard. 

The temporary measures would be decommissioned once the gravity outlet becomes available in the 

immediate vicinity of the subject lands and the local sanitary sewer will be designed to allow for transition 

to gravity outlet at the location of the temporary pump station. The lands north of Sunningdale and east of 

subject site are outside of the urban growth boundary, as a result the timing of the ultimate gravity sewer 

availability and decommissioning of temporary measures is uncertain.  

The sanitary area plan from Creek View Subdivision Phase 3, shows that an existing 375mm diameter 

sanitary cap has accounted for an area of 139.62ha and a population of 8,129 people. The allocation 

available is estimated at 58.2 people/hectare. As a result, the future oversized sanitary sewer once 

extended by future developments to south-east can service the 20.54ha subject site for population up to 

1,196, further investigation will be required at later stages of the design process to confirm the 

unallocated capacity of the downstream system. 

The future sanitary sewer will capture sanitary sewage from the proposed site, Creek View Subdivision, 

and the external lands north of Sunningdale Road. The sanitary sewer is proposed to be extended from 

Tokala Trail within Creek View Subdivision with a 375mm diameter sanitary sewer along Sunningdale 

Road West which will reduce to a size of 300mm diameter as its tributary area decreases and as it enters 

the subject site. 

Refer to Appendix ‘E’ for the proposed sewer routing details, including depth and how the intended lands 

which include lands currently outside the urban growth boundary can ultimately flow by way of a gravity 

sewer to the existing 375mm diameter sanitary sewer at Tokala Trail. The existing lots that currently front 

Sunningdale Road and Hyde Park can also be serviced in future with local gravity sewers within the 

subject subdivision at Street ‘A’ and Street ‘B’ as illustrated in Appendix ‘E’. 



      

 

 

  

It is preferred to have a CSRF funded  regional trunk sanitary sewer  that will  accommodate future growth  

sanitary servicing  requirements  as well as subject lands. A City funded sanitary trunk  sewer along  

Sunningdale Road would allow for  ultimate  sanitary  servicing strategy  timing to be advanced and would 

benefit the  City from avoiding having  to remove and replace sanitary infrastructure in the future or add  

redundant infrastructure.  

Alternatively,  ultimate  sanitary  servicing strategy would have  a local sanitary sewer along  Sunningdale 

Road  that is funded by the  developer. This option  would provide sanitary servicing for  the proposed site 

without consideration for any of the external  land outside the City  of London  Urban  Growth  Boundary.  

 

3.2.4  Roadworks  

The proposed  development  will  involve municipal road widening on Sunningdale Road West which 

comprises of both Block 25 and Block 26  as depicted in the proposed  draft plan of the subdivision.  

Site access is provided from Sunningdale Road West at Street ‘A’ and Hyde Park Road at  Street ‘B’. A  

sightline analysis to ensure the proposed access location can  provide desirable decision sight distances  

as per City standards will  be provided  with design studies.  

Based  on the findings and conclusion of the Transportation Impact Assessment prepared by Paradigm  

Transportation Solutions Limited (2021) a southbound  left-turn lane with 25m of storage on Hyde Park  

Road  at Street ‘B’; and an  eastbound left-turn lane with 25m of storage on  Sunningdale Road at Street ‘A’  

will be warranted. In  addition, temporary street lighting will be required at the  intersection of  Sunningdale 

Road  West at Street ‘A’  and on Hyde  Park Road at Street ’B’.  
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4.0  FINANCIAL IMPLICATION  

An estimate  of claimable  costs  and revenues  for the proposed  development has  been  completed  in  
accordance with the City  of  London  Estimate of Claimable Works  and Revenues  Worksheet.  Preliminary  
financial calculations are included in Appendix F of this document.    

The  identified works eligible for reimbursement from the applicable City  Services Reserve Fund (CSRF)  

should be captured within the registered Development Agreement.  

Where not already  included, applicable works should be considered in the capital  budget to facilitate  

growth in the  City of London. Depending on timing It may be  cost effective to  include  the Sunningdale 

Road  West underground  improvements and channelization required  for growth as part of the  arterial  

upgrade construction  (Hyde Park Road to Wonderland Road North) scheduled for 2025.  

 

4.1  SUMMARY OF REVENUES  

Based  upon the  Development Charge rates  (effective January  1, 2021)  and assuming typical  density  (uph)  
and land  use as  per  the  Draft  Plan of Subdivision  concept plan  prepared by  Stantec, the  proposed  
development will  generate the following revenues:  

Land Use Estimated CSRF Revenues 

Low Density $ 8,961,693 

Medium Density $12,150,023 

Total $21,111,715.38 

Note: See “Initial Proposal Report (IPR) Claimable Works & DC Revenue Estimate Worksheet” in Appendix 
‘F’ for additional details. 

4.2  SUMMARY OF CLAIMABLE  WORKS  

A summary of  major claimable works associated with the proposed development are as follows:  

Description Estimated CSRF Claims 

Channelization on Arterial Road $838,860 

Road Oversizing $30,000 

Wastewater Oversizing $39,060 

Storm Sewer Oversizing $457,840 

Watermain Oversizing $66,000 

Trunk Sewer $4,185,640 

Major SWM Works $2,680,277 

Total $8,297,677 

Note: See “Initial Proposal Report (IPR) Claimable Works & DC Revenue Estimate Worksheet” in Appendix 
‘F’ for additional details. 



      

 

5.0  CONCLUSION  

This report was prepared to provide an  assessment of the existing water, storm,  and sanitary servicing  

infrastructure.  Based on the foregoing  analysis, it is concluded that:  

•  A SWM dry pond  is proposed to attenuate the  post-development flows to  be  less  than  or equal  

the accounted for flow in the existing storm sewer on Jordan Boulevard;   

•  Quality and quantity control measures  of the controlled flow from the  proposed site are proposed 

to be provided  in the  existing SWMF 1N;  

•  An  extension of the existing  high-level 300mm watermain on Fair Oaks Boulevard can meet the  

entire site demands provided it loops with the  existing  900mm watermain fronting the site on  

Sunningdale Road;  

•  Given the capacity of  the  downstream storm and sanitary systems on Jordan Boulevard and  

Tokala Trail, respectively, we believe the development may be supported by existing  

infrastructure provided  investment into the extension of existing sewers to bring them to the site 

bounds or development timing  of future developments coincides with development timing of  

subject site;  

•  LID measures may be  implemented  where possible to  reduce runoff volume from the proposed  

site and promote infiltration.  

Additional  grading, servicing and SWM details will  be  provided during detailed design.  

We trust this  meets with your requirements.  Should you have any  question, or require further information, 

please contact the undersigned.  

 

Sincerely,  

STANTEC CONSULTING  LTD.  

 

 

 

Mohammad  Meqdad, MEng., P.Eng.,  PMP. LEED Green Associate   

Project Manager, Community Development  

Tel: (519) 645-2007            

Fax: (519) 645-6575            

Email: Mohammad.Meqdad@stantec.com   

mailto:Mohammad.Meqdad@stantec.com
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PRELIMINARY SERVICING FEASIBILITY STUDY 

September 25, 2018 

1.0  Introduction 

1.1 PURPOSE OF REPORT 

The water, sanitary and storm servicing study has been prepared for the proposed development 
of lands located just within the northwest quadrant of the City of London development 
boundary with frontage on Hyde Park Road to the west and Sunningdale Road to the south, 
herein referred to as the site. The subject site existing land use is primarily agricultural 
encompassing 21.88 ha. 

Specifically, this report shall provide an inventory of existing storm and sanitary outlets for the site 
and consider the capacity of the downstream sanitary sewer system. Furthermore, this report will 
identify nearest existing water servicing infrastructure connection points. 

Therefore, the purpose of this report is to assess the servicing feasibility of the subject site. 

1.2 LIMITATIONS OF THE REPORT 

The information presented in this report is based on the review of the following information: 

• 1521 Sunningdale Road West Concept Plan as prepared by Stantec Consulting 
Ltd. (included in appendix) 

• As-constructed and accepted drawings on file with the City of London for the 
external services on nearby roads; 

• Fox Hollow Stormwater Management System Functional Design Report by Stantec 
Consulting Ltd. (2011); 

• Fox Hollow Community SWM System – SWMF #3 Project# ES3020-FH3 contract 
drawings; and 

• City of London Design Standards and Specifications. 

vd w:\161413708\design\report\rpt_161413708_20180925_servicing.docx 2.1 



 

 

  

PRELIMINARY SERVICING FEASIBILITY STUDY 

September 25, 2018 

2.0  Existing External Services  

Since this subject site is  at  the limit of the City of  London development boundary, significant  
external works will be required  to bring service t o  this future development.  

The information detailed in the following sections is accompanied by Figure 1 “Servicing 
Feasibility Area Plan” which overviews the available infrastructure for the subject site  and is 
included in  the Appendix A. 

2.1  SANITARY 

Sanitary  treatment for this area is anticipated to be provided by the Greenway/Adelaide 
Pollution Control Plant. Flows will be  directed  to  Greenway/Adelaide  treatment plant likely by  
external CSRF sewers.   

Available sanitary infrastructure in  the vicinity of  the site includes the existing 375mm Fox Hollow 
Trunk Sanitary Sewer located  within  the Creek View Subdivision just north of the existing Fox 
Hollow Stormwater Management Facility 3, approximately 1250m south-east  of the subject site.  
As per the ECA approved external sanitary area plan as set out by City Project #ES3020-FH3 as 
part of Fox Hollow Community SWM System Contract  the Fox Hollow Sanitary Trunk has capacity  
allocated to the subject  site. The allocation available is 66.1 people/hectare. As a result, the Fox 
Hollow Sanitary trunk once extended by future developments  to  south-east can service the 21.88 
ha subject site for population up to 1448 (equivalent  to approximately 483 single family lots). 

In addition to the above is the existing 450mm diameter Heard Drain Trunk sewer available within  
Wateroak Drive  in the Claybar Subdivision to the south of the subject site. This trunk is part of the 
same sewershed as trunk detailed above, therefore it  has same capacity allocated for subject  
site. This trunk sanitary sewer just  south-east of the SWM block abutting the Foxwood Subdivision is 
approximately 992m away from the south east corner of the subject site by routing through 
Foxwood Subdivision via SWM block and future  local roads.  Only the south cell of Foxhollow 
SWMF1 is presently constructed, the north cell of SWMF1 and north half of the Foxwood 
Subdivision is under design. The design presently underway will need  to  be revised prior to  
construction which will require coordination between all stakeholders including City  
(Development Services, SWM unit, etc.) and Foxwood Subdivision.  

Given the distance to  these outlets from the site and undevelopable lands surrounding the 
subject site the following connection strategies are under consideration,  as illustrated in Figure 1  
of appendix: 

1.  Option 1  – Installation of approximately 1040m of CSRF sanitary sewer from subject  site 
through adjacent lands east, running cross-country, crossing Sunningale Road at Creek 
View subdivision to outlet  to Fox Hollow Sanitary sewer future sub trunk;  
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2. Option 2 – Installation of approximately 1070m of sanitary forcemain from subject site 
going east along Sunningdale Road within the right-of-way crossing south to Creek View 
subdivision to outlet to Fox Hollow Trunk Sanitary sewer future sub trunk. The onsite 
temporary pump station would be in operation until such time as CSRF sewer is extended 
by developers to the east at which times the flows would be rerouted via gravity; 

3. Option 3 – Installation of approximately 992m of CSRF sanitary sewer from subject site 
outleting south through future internal local roads of Foxwood Subdivision and through 
Foxhollow SWMF1 block to existing 450mm Heard Drain Sanitary Trunk sewer; and 

4. Option 4 – Installation of approximately 1060m of CSRF Sanitary sewer from subject site 
going east along Sunningdale Road within the right-of-way crossing south to Creek View 
subdivision to outlet to Fox Hollow Trunk Sanitary sewer future sub trunk. 

Alternatively, there is an existing 825mm Stanton Sanitary Trunk Sewer located within the Hyde 
Park Rotary Link corridor just south of the existing Hyde Park North Stormwater Management 
Facility as discussed in the 1700 Sunningdale Road West Preliminary Servicing Feasibility Report 
prepared by Stantec. The subject site does not fall within the drainage area allocated for this 
trunk and as a result has no allocated capacity. However, based on the preliminary servicing 
report prepared by Stantec Consulting Ltd. the development at 1700 Sunningdale Road West 
has allocated contribution room for population of 2429 of which per the concept plan servicing 
for 1766 people is required the remaining unallocated capacity of 663 people could be utilized 
by the subject site. Based on the concept plan for the subject site only about half of the 
development (664 people) would be serviceable by the Stanton Sanitary Trunk via the proposed 
development at 1700 Sunningdale Road.  Supporting calculations are provided in table below. 

Table 1. Sanitary Contribution Estimate 

Vacant Lot Stanton 

Site Area 

Saleable 
Frontage 
(m) 

Med.Den 
Area (ha) 

Land 
Area 
(ha) 

Retirement 
Block Area 
(ha) Density (uph) 

Frontage 
Width 
(m) # Lots # Units 

Total 
Population 

Sanitary Trunk 
Available 
Capacity (pop.) 

Redistributed 
Capacity 
(pop.) 

75 uph for 
1700 Retirement, rest of 

Sunningdale blocks as per 
Rd 34.457 2758.3 8.282 3.144 1.548 concept plan 12 230 448 1766 2429 1766 

1521 
Sunningdale 

Rd 20.543 1575.9 5.732 as per concept plan 12 132 311 1143 663 
Total 2909 2429 2429 

Note: 
1. Population per City of London Standards, 3 people per lot and 2.4 people per medium density unit. 

2. Areas, units and saleable frontage as per Stantec Concept Plans included in appendix. 

3. Density based on typical retirement block. 

4. Lot frontage width is minimum width prior to lot being classified as small residential lot and requiring Parking Plan as per Small 

Lot Study (City of London, 2001). 
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The sanitary drainage area plans and design sheets for the aforementioned sanitary connection 
points are included in the Appendix A. 

2.2 STORM 

Stormwater management quantity and quality control for this development is to be entirely 
provided by the future Fox Hollow Stormwater Management Facility 1N (SWMF 1N) within 
Foxwood Subdivision which outlets to the Heard Drain. SWMF 1 has been designed for quality 
and quantity control. SWMF 1N has been designed such that it will have capacity for providing 
appropriate quantity and quality control as long as the runoff coefficient for subject site does 
not exceed 0.41 as allocated for catchment 2011. Consideration may be made for increased 
runoff coefficient allocation for the subject site to 0.63 assuming remainder of catchment will 
have runoff coefficient of 0.2 which is supported by current land use. Alternatively, local onsite 
storage control or LIDs could be utilized to offset increased runoff coefficients beyond SWMF 1N 
design allocation. 

The major and minor flows conveyed from the subject site are to be split at Sunningdale Road, 
with flows up to the 50-year flow routed south to the north cell of SWMF 1 via future storm sewer 
and larger flows routed to the west cell of SWMF 1N via overland flow along roadways. In order 
to service the site approximately 525m of future storm sewer will be required to be installed within 
Foxwood Subdivision by others, as a contingency should construction timing not align with 
subject site requirements an easement should be sought after from Foxwood Subdivision with 
their drawing approval. 
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PRELIMINARY SERVICING FEASIBILITY STUDY 

September 25, 2018 

2.3 WATER 

The existing water infrastructure in the area around these lands includes a 900mm diameter 
watermain within the north side of the Sunningdale Road right-of-way fronting the development. 
This area is currently serviced from the low-level distribution system (HGL of 301.8m). The 
elevations throughout the subject lands generally fall above the elevation of 273.0 m, thus the 
subject lands are not anticipated to be serviceable from the low-level system. 

However, there is an opportunity to extend the future watermain anticipated to be available 
within the future development (Foxwood Subdivision), south of Sunningdale Road and west of 
the Kent Subdivision. Should this connection be available to service the subject site it would 
require approximately a 30m extension to cross Sunningdale Road. Otherwise should 
construction timing of Foxwood Subdivision not align with subject site requirements an easement 
should be sought after from Foxwood Subdivision with their drawing approval. Alternatively, 
there is an opportunity to extend the 300mm watermain on Fair Oaks Boulevard within the Kent 
Subdivision. In order to service the subject site, the watermain would need to be extended by 
approximately 400m from Fairoaks Boulevard along Sunningdale Road. 

These watermains are serviced from the Hyde Park Pumping Station which is part of the high-
level distribution system (HGL of 317.0m) and is thus able to service the entire site. 

The Sunningdale Road and Fair Oaks Boulevard plan and profile drawings showing the 
aforementioned watermains are included in the Appendix A. 

2.4 ROADS 

Two surrounding roads defining this subdivision include: 

• Hyde Park Road, an arterial road that runs north/south at the west boundary of the subdivision. 

• Sunningdale Road, an arterial road that runs west/east at the south boundary of the 
subdivision. 
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PRELIMINARY SERVICING FEASIBILITY STUDY 

September 25, 2018 

3.0  Conclusion 

This report  was prepared to provide an assessment of the existing water, storm and sanitary 
servicing infrastructure. Overviewing the capacity of the downstream storm and sanitary system 
we believe  the development  may be supported by  existing infrastructure provided significant  
investment into  the extension of existing sewers to bring them  to  the site bounds or development 
timing of future developments coincides with development timing of subject site. Similarly, an  
extension of the existing high-level  300mm watermain on Fair Oaks Boulevard can meet the 
entire site demands provided it loops with  the existing 900mm watermain fronting the site on 
Sunningdale Road. 

Figure 1 “Servicing Feasibility Area Plan” overviews the available infrastructure for the subject  site 
and is included in the Appendix A.  

We trust  this meets with your requirements.  Should you have any que stion, or require further 
information,  please  contact the undersigned.  

Sincerely,  

STANTEC CONSULTING LTD. 

Dan Vucetic, MESc., P.Eng. 
Project Engineer, Community Development 
Tel: (519) 645-2007 
Fax: (519) 645-6575 
Dan.Vucetic@stantec.com 
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Executive Summary 
EXP Services Inc. (EXP) was retained by Auburn Developments Inc. to conduct a hydrogeological assessment of the 
proposed residential development to be located at 2631 Hyde Park Road and 1521 Sunningdale Road West in London, 
Ontario, hereinafter referred to as the ‘Site’. 

The objective of the hydrogeological assessment was to examine the hydrogeological characteristics of the Site by 
reviewing the Ministry of the Environment, Conservation and Parks (MECP) Water Well Records (WWR), reviewing 
the soils and groundwater information provided from a series of sampled boreholes and monitoring wells at the Site, 
compiling a site wide water balance, collecting multiple months of groundwater elevations to identify any seasonal 
variations, and assess the natural heritage features on the property. It is understood that the hydrogeological 
assessment will be submitted for review and approval by the City of London and the Upper Thames River 
Conservation Authority (UTRCA). 

Based on the results of the hydrogeological assessment, the following findings are presented: 

• A subwatershed divide is present across the north portion of the Site. The north part of the Site is within 
the Oxbow Creek subwatershed and the south part is within the Medway Creek subwatershed; 

• An Unevaluated Wetland (UW) is present along the north edge of the Site and primarily located on the 
adjacent property to the north, as classified by the City of London in Natural Heritage Map 5. Another UW 
is located immediately north of the northeast corner of the Site. An area encompassing both the UWs is 
considered regulated lands of the UTRCA; 

• The Site is largely covered with a low-permeability clayey silt till with silty sand/sandy silt/silt present at 
surface in some areas. Underlying the till in some areas is sand/sand and gravel at varying depths and 
thicknesses; 

• Through review of UTRCA online mapping software, the Site is not within a wellhead protection area. A small 
portion of the Site along the east edge is mapped as being within a significant groundwater recharge area 
(SGRA) and a highly vulnerable aquifer (HVA), however the coarse-textured deposits that are mapped to be 
present on this area were not identified during the detailed borehole drilling and infiltration testing programs 
in this area. Therefore, we have concluded that the Site is not within a SGRA or HVA; 

• A total of nineteen (19) domestic groundwater supply wells are located within a 500 m radius of the Site. 
These wells were generally installed into intermediate and deep sand/sand and gravel overburden or into 
bedrock, with depths ranging from 8.5 to 66 mbgs. The one (1) well installed to a depth of <10 mbgs is 
installed in clay and not expected to be impacted by Site development; 

• Two (2) grain size analyses were carried out on samples of the sand and sandy silt. The estimated hydraulic 
conductivity of the sand was 3.1 x 10-5 m/s and of the sandy silt was 7.2 x 10-7 m/s based on the test results; 

• Infiltration testing was completed in the surficial clayey silt till at four (4) locations across the Site and 
resulted in an average hydraulic conductivity of 1.26 x 10-7 m/s. Factored infiltration rates were found to 
range from 1.6 to 2.6 mm/hour; 

Earth and Environmental Division - Hydrogeological 
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• Surface drainage follows Site topography and is divided between north and south, following the 
subwatershed divide. The Unevaluated Wetlands are part of the Oxbow subwatershed and are identified to 
drain to the north; 

• A wetland risk assessment has been completed for the UW and indicates that it has a low magnitude of 
potential hydrologic change; 

• The monitoring wells on Site have been maintained for ongoing study past the completion of this report. 
When the wells are no longer required, they should be decommissioned in accordance with O. Reg. 903; 

• Groundwater is found with 1 to 5 meters below ground surface across most of the Site. In particular, 
shallower conditions are found in the southern portion of the Site 

• During construction, short term dewatering of the shallow groundwater may be necessary, where 
excavations crossing the shallow groundwater require construction dewatering, particularly near the south 
edge of the Site where groundwater is found closest to surface. Based on the low hydraulic conductivity of 
the native till soils, it is not anticipated that a dewatering permit will be required; 

• Water balance calculations are provided, however as the development plan for the Site has not been 
finalized, the water balance calculations only represent a preliminary evaluation of the runoff and infiltration 
conditions expected under post development conditions.  Once the development plan has been finalized, it 
is recommended that the water balance be re-evaluated and considered to assist with storm water 
management and the requirement for secondary infiltration and Low Impact Design (LID) techniques. 
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1. Introduction and Background 

1.1 Background 

EXP Services Inc. (EXP) was retained by Auburn Developments Inc. to conduct a hydrogeological study and water 
balance assessment relating to the proposed residential subdivision development to be located at 2631 Hyde Park 
Road and 1521 Sunningdale Road West in London, Ontario, hereinafter referred to as the ‘Site’ (Appendix A, Drawing 
1). The draft plan for the Site is currently proposed to include a combination of low/medium density and multi-family 
residential buildings, as well as a park space and a school. The current draft plan is included in Appendix B. The 
subdivision will have complete municipal servicing and will be accessed with paved neighbourhood streets. 

The objective of the hydrogeological study was to examine the hydrogeological characteristics of the Site by 
reviewing the Ministry of the Environment, Conservation and Parks (MECP) Water Well Records (WWR), reviewing 
the soil and groundwater information provided from a series of sampled boreholes and monitoring wells at the Site, 
compiling a Site wide water balance, collecting multiple months of groundwater elevations to identify any seasonal 
variations; and assess the natural heritage features on the property. The assessment provides comments pertaining 
to potential impacts on hydrogeological conditions at the Site and provides recommendations and 
design/construction measures, where applicable, to mitigate this potential for impact. 

It is understood that the hydrogeological study and water balance assessment will be submitted for review and 
approval by the City of London and the Upper Thames River Conservation Authority (UTRCA) as part of the Draft Plan 
Approval for the proposed development. The study design and report have been compiled in accordance with the 
City of London Design Specification & Requirements Manual (2019) as well as the Conservation Authority Guidelines 
for Hydrogeological Assessments (2013). A pre-consultation meeting was held between The City of London and 
UTRCA staff on January 21, 2021 where the scope of this study was discussed and confirmed. 

Two Unevaluated Wetlands (UW) are located along the north edge of the Site and primarily reside on the adjacent 
property to the north, as shown on Drawing 2. The eastern UW is entirely on the property to the north, just touching 
the Site boundary, and the western UW extends onto the Site in the northwest. These natural features have been 
assessed based on their impact to, and dependence on, groundwater resources on the Site. 

The UTRCA administers a regulation made under Section 28 of the Conservation Authorities Act, known as 
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses (O.Reg. 157/06). The 
regulation was approved by the Minister of Natural Resources and Forestry on May 4, 2006. This regulation allows 
the UTRCA to ensure that proposed development and other activities have regard for natural hazard features. The 
UTRCA implements the regulation by issuing Section 28 permits for works in or near watercourses, valleys, wetlands, 
or shorelines, when required. 

Property owners must obtain permission and/or a letter of clearance from the local Conservation Authority before 
beginning any development, site alteration, construction, or placement of fill within the regulated area. Permits are 
also required for any wetland interference, or for altering, straightening, diverting or interfering in any way with the 
existing channel of a creek, stream or river. It is EXP’s understanding that the Site is subject to this regulation, and 
required a Section 28 permit, as the Site contains wetland features. 

Earth and Environmental Division - Hydrogeological 



 
 

   
 

  
 

  

 
 

     

   
             

  
       

     
         

        
     

 

     

    
  

 
 

         
       

      
     

 
       

          
    

       
      

  
 

   
      

 
      

 
       

       
       

 
   

    
 

   
   

 

2 EXP Services Inc. 
Final Report 

Project Name: Mount Pleasant Lands – 2631 Hyde Park Road & 1521 Sunningdale Road West, London, ON 
Project Number: LON-00017696-HG 

Date: October 22, 2021 

1.2 Terms of Reference and Scope of Work 

The hydrogeological assessment was generally completed in accordance with the scope of work outlined through 
email correspondence. Authorization to proceed with this investigation was received from Mr. Stephen Stapleton of 
Auburn Developments Inc. A scoping meeting was held with the UTRCA and the City of London on January 21, 2021. 
An updated scope of work was sent to Mr. Stephen Stapleton by email on February 2, 2021. 

The purpose of the 2021 assessment was to further examine the natural heritage features on the Site by installing a 
new piezometer and staff gauge in the unevaluated wetland (Drawing 2) and to continue monitoring groundwater 
and surface water conditions on the Site. Subsoil and groundwater information from the Preliminary Geotechnical 
and Hydrogeological Investigation prepared by EXP in February 2020 was used to assist in the preparation of this 
report. 

The scope of work for the 2021 Hydrogeological Assessment consisted of the following tasks: 

1. Desktop Study:  This task consisted of a review of existing information including Site plans, previous reports, 
geological maps, geological cross sections, groundwater level information, borehole logs, and MECP water 
well records (WWR).  

EXP completed a review of the previous EXP Hydrogeological Investigation (EXP, 2019) and the Preliminary 
Geotechnical and Hydrogeological Investigation completed at the Site in 2020 (EXP, 2020). A previous 
hydrogeological investigation was also completed by Golder Associates (Golder, 1998) for the Site. Relevant 
details from these investigations are provided in this report, where applicable. 

2. Field Program: As part of the Preliminary Geotechnical and Hydrogeological Investigation completed in 2020 
(EXP, 2020), a total of six (6) boreholes were advanced with monitoring wells installed in four (4) of the 
boreholes (BH102/MW, BH103/MW, BH104/MW and BH105/MW). These monitoring wells were used as 
part of this 2021 monitoring program. Water levels were collected from the monitoring wells for six (6) 
months in 2020 (January to June 2020) and from February to September 2021 to identify seasonal 
fluctuations in the groundwater elevations and the hydroperiod of the wetland. 

In addition, a piezometer (P-101) was installed in the wetland feature in the northwest portion of the Site 
during the 2020 investigation. This piezometer was monitored for six (6) months from January to June 2020. 
For the 2021 investigation, this piezometer was re-installed into the wetland feature along with a staff gauge 
to monitor surface water elevations from February to September 2021.  

As part of the 2021 field study, infiltration testing was also completed in select areas across the Site. Water 
levels were measured, groundwater and surface water samples were collected, and dataloggers were 
installed in select wells for the purposes of characterizing the hydrogeological conditions at the Site. 

3. Data Evaluation:  Evaluation of the available field and laboratory data, assessment of the dewatering 
requirements and potential dewatering effects on the surrounding environment, as applicable. 

4. Water Balance:  Preparation of a water balance assessment of the subject Site evaluating pre- and post-
development conditions based on the current development plan. 
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5. Reporting: This task consisted of preparing this hydrogeological assessment report. In preparing this report, 
EXP has considered the guidance material available in the Conservation Ontario Guidelines for 
Hydrogeological Assessments (Conservation Ontario, 2013) and City of London Design Specification & 
Requirements Manual (2019). 

Reference is made to Appendix J of this report, which contains further information necessary for the proper 
interpretation and use of this report. 

1.3 Previous Studies 

A Hydrogeological Investigation was completed in 1998 by Golder Associates (Golder, 1998) for the property at 1521 
Sunningdale Road West in London, Ontario. A brief overview of the work completed, and the findings is provided 
here. 

• Eighteen (18) groundwater monitoring wells and piezometers installed across the Site including nested wells 
in five (5) locations - none in the Unevaluated Wetland (UW); 

• Groundwater monitoring from November 1997 to June 1998; 
• Groundwater samples collected from four (4) wells – no surface water samples collected from the UW; 
• Groundwater exceedances for hardness and turbidity in all sampled wells, manganese in shallow sampled 

wells, and aluminum in MW4-D; 
• Door-to-door well survey for residences immediately adjacent to the Site; 
• Groundwater found to be high in the east end of the Site and deepens to the west; 
• Groundwater elevations increased from January to March 1998 and decreased from March to June 1998; 
• Consistent downward vertical hydraulic gradient at nested wells; 
• Shallow groundwater flow generally mirrors topography with a major westerly component; 
• Deep groundwater flow is consistently northwest; 
• Estimated hydraulic conductivity for shallow soils is 10-5 cm/s and for deeper aquifers is 10-2 cm/s; and, 
• Majority of the Site has low permeable surface soils such as clay and silt with a few isolated areas of more 

permeable silty sand. 

A preliminary Geotechnical and Hydrogeological Investigation was completed by EXP for the Site (EXP, 2020). A brief 
overview of the work completed, and the findings is provided here. 

• Six (6) boreholes advanced with monitoring wells installed in four (4) boreholes; 
• One (1) piezometer manually installed in the unevaluated wetland (UW) located on the Site; 
• Grain size analysis of two (2) samples collected during drilling; 
• Groundwater monitoring in EXP wells and remaining three (3) nested well sets from Golder investigation 

indicated groundwater flow is generally to the west but highly influenced by localized topographic variation; 
• Groundwater measured between 0.40 and 7.22 m below ground surface (mbgs) and between 271.66 and 

277.73 m above sea level (mASL); 
• Review of MECP well records within a 500m radius of the Site was completed; 
• One (1) shallow domestic well identified within 500 m of the Site. Well record indicates clay from surface and 

it is believed to have been decommissioned; 
• No anticipated impact on nearby wells due to their depth; 
• Overburden soils noted in well records are generally clay with intermediate and deep sand/sand and gravel 

layers; 
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• Significant groundwater infiltration may be anticipated for excavations extending below elevations of 271.66 
to 277.73 mASL and dewatering may be required; 

• Hydraulic conductivity estimated to be 3.0 x 10-2 cm/s for sand and gravel,  3.1 x 10-3 cm/s for sand, 7.2 x 10-

5 cm/s for sandy silt, and 9.0 x 10-8 cm/s for clayey silt till; 
• Near surface soils in some test hole locations have potential for use in LID stormwater management design; 
• Eastern edge of Site is mapped within a Significant Groundwater Recharge Area (SGRA) and Highly Vulnerable 

Aquifer (HVA) however Site investigations did not identify coarse-textured deposits in this area; and, 
• UW in northwest of Site does not appear to be sourced from groundwater; 

Information from these investigations has been utilized throughout this report where applicable. 
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2. Methodology 

A drilling program was completed by EXP in January 2020 as part of the preliminary Geotechnical and Hydrogeological 
Investigation for the Site (EXP, 2020). The drilling program included completion of six (6) boreholes across the Site 
with installation of monitoring wells in four (4) boreholes (BH102/MW, BH103/MW, BH104/MW, and BH105/MW). 
Borehole drilling and monitoring well installation was completed from January 21st to 23rd, 2020 under the technical 
supervision of EXP. Boreholes were advanced to depths ranging from 3.7 to 8.5 m below grade. 

The boreholes were completed using a track-mounted drill rig and standard 21 cm (8”) OD continuous flight solid 
and hollow stem auger drilling techniques with split spoon sampling. During the drilling, the stratigraphy in the 
boreholes was examined and logged in the field by EXP technical personnel. Representative samples of the soils 
found in the boreholes were submitted for laboratory testing that included moisture content and gradation. Copies 
of the field borehole logs are provided in Appendix C.  Copies of the soil gradation analyses are included in Appendix 
D. 

Four (4) groundwater monitoring wells were installed within the clayey silt till or the underlying sandy material. All 
wells were constructed from 5.1 cm (2”) diameter, schedule 40, polyvinyl chloride (PVC), flush-threaded casing. The 
appropriate number of risers were coupled with screen sections via threaded joints to construct the well. The well 
screens consisted of PVC pipe with 0.010-inch factory-generated slots. A summary of the well installation details is 
provided in Table 1, with the well locations shown in Drawing 2. 

A primary filter pack consisting of Silica Sand was placed around the well screen in the borehole and extended above 
the top of the well screen. Hole Plug, a swelling Bentonite clay that forms an effective barrier to the vertical 
movement of fluids when installed in a borehole, was used as a seal above the filter pack. 

A previous study was carried out at the Site by Golder Associates Ltd. (Golder) in 1997 to 1998 and included the 
advancement of thirteen (13) boreholes with nested well sets installed in five (5) of the locations. The remaining 
locations had piezometers installed upon completion. During EXP’s Site visit on January 6, 2020, it was noted that 
nested wells MW1, MW3 and MW4 were still functional. All other wells and piezometers were either missing or 
destroyed. The remaining functioning Golder 1998 wells have been included in Table 1. 
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Table 1 – Monitoring Well Construction Details 

Well ID 
Ground Surface 

Elevation 
(m AMSL) 

Completion 
Depth 

(m bgs) 

Screen 
Length 

(m) 
Screened Strata 

 
 

   
 

  
 

  

 
 

    

 
 

 
 

 
 
 

 
 

 

      

     

      

     

      

      

      

      

       

     

    
  
 

  

            
    

    
    

      
 

  
     

  

  

BH102/MW 

BH103/MW 

BH104/MW 

BH105/MW 

282.88 

276.50 

278.37 

276.96 

7.62 

6.10 

7.62 

6.10 

1.52 

1.52 

1.52 

1.52 

Clayey Silt Till 

Sand; Clayey Silt Till 

Clayey Silt Till 

Sandy Silt; Sand and Gravel 

MW1S (Golder) 

MW1D (Golder) 

MW3S (Golder) 

MW3D (Golder) 

MW4S (Golder) 

MW4D (Golder) 

277.12 

277.12 

277.48 

277.48 

278.98 

278.98 

3.7 

8.2 

5.2 

8.2 

4.9 

8.5 

1.52 

1.52 

1.52 

1.52 

1.52 

1.52 

Clayey Silt Till 

Clayey Silt Till 

Silt; Clayey Silt 

Silty Clay 

Clayey Silt; Sand 

Sand 

Notes: 1. m AMSL denotes metres above mean sea level. 
2. m bgs denotes metres below ground surface. 

2.1 Piezometer and Staff Gauge Installation 

One (1) shallow groundwater piezometer was installed on January 31, 2020 in the Unevaluated Wetland (UW) in the 
northwest area of the Site (P-101).  This piezometer was used for monitoring until June 2020, and was then removed. 

Following consultation with the Upper Thames River Conservation Authority (UTRCA) in January 2021, the 
piezometer P-101 was re-installed in the UW, and a staff gauge was also installed adjacent to the piezometer (SG1) 
to capture monthly surface water elevations. The locations are shown on Drawing 2. The following Table 2 outlines 
the piezometer construction details. 

The piezometer was installed with a 6-inch Solinst drive point end (6-inch screen length). The Solinst drive point 
piezometer end has a stainless steel, 50 mesh cylindrical filter screen, within a ¾” (20mm) stainless steel drive-point 
body. 
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Table 2 – Surface Water Station Details 

Station ID Piezometer 
ID 

Ground 
Surface 

Elevation 
(m AMSL) 

Top of 
Piezometer 
Elevation 
(m AMSL) 

Completion 
Depth 

(m bgs) 

Screen 
Length 

(m) 

Staff Gauge 
Installed 

275.91 277.43 0.82 0.15 Yes (SG1) in 
February 2021 Station 1 P-101 

Notes: 1. m AMSL denotes metres above mean sea level. 
2. m bgs denotes metres below ground surface. 

2.2 Well Development and Groundwater Sampling 

Monitoring wells were developed after installation. The wells were developed to: 

• remove fine soil particles adjacent to the well screen that may otherwise interfere with water quality 
analyses; 

• restore the groundwater properties that may have been disturbed during the drilling process; 

• improve the hydraulic communication between the well and the geologic materials; and, 

• remove water, if any, added during the drilling process. 

Wells were generally developed by removing a minimum of ten times the volume of water contained in the well 
casing (casing volume) where possible using rigid high-density polyethylene (HDPE) tubing fitted with Waterra™ 
inertial pumps. 

Groundwater samples were collected for analysis of groundwater quality. Samples were collected from select 
monitoring wells on March 24, 2021 to establish baseline water quality. 

Prior to collecting groundwater samples for chemical analysis during each sampling event, the stagnant water in the 
well was purged to allow groundwater representative of the aquifer to enter the well. A minimum of three casing 
volumes of water was removed (“purged”) from each well immediately prior to sampling. 

Monitoring wells were purged using either a peristaltic pump or rigid high-density polyethylene (HDPE) tubing fitted 
with Waterra™ inertial pumps that are dedicated to each monitoring well. Water samples were collected by direct 
transfer of groundwater from the Waterra™ pumping system to appropriate pre-labelled containers, with filtering 
and preservation as appropriate, before submission to Bureau Veritas Laboratories in London, ON for chemical 
analysis. The samples were submitted for laboratory analysis of dissolved metals, cations and anions, nitrogen 
species (nitrate, nitrite, and ammonia), phosphate and chloride. 

2.3 Surface Water Sampling 

Surface water sampling was completed at Station 1 within the UW in order to establish baseline surface water quality. 
The surface water sample was collected on March 24th, 2021. The sample was submitted for laboratory analysis of 
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total and dissolved metals, cations and anions, nitrogen species (nitrate, nitrite, and ammonia), phosphate and 
chloride. 

2.4 Long-Term Groundwater Elevation Monitoring 

Water level monitoring in all initial wells was completed monthly by Golder from November 1997 to June 1998. 
Water level monitoring in all remaining Golder wells and new EXP monitoring wells and piezometer installed on Site 
was completed monthly from January 2020 to June 2020 and again from February 2021 to September 2021. 
Monitoring well BH102/MW was found to be damaged in February 2021 and has not been replaced. Measurements 
were manually collected using a battery-signal water level tape. 

Water level dataloggers were installed in monitoring wells MW3-S, MW4, BH103/MW and BH104/MW, as well as in 
piezometer P-101 to assist in the evaluation of groundwater elevations and influence of precipitation on groundwater 
levels. The water level dataloggers were installed on February 26, 2021 and remained in place for continued 
monitoring until September 2021. Water level measurements were automatically collected every 24 hours from the 
dataloggers. 

2.5 Hydraulic Conductivity Testing 

Hydraulic conductivity estimates for the soils were determined using a calculated estimation of hydraulic conductivity 
based on soil sample particle size analysis using the Beyer method. 

A total of two (2) soil samples were selected for grain size distribution analysis testing. Due to the nature of the Site 
soils, estimated hydraulic conductivity (K) values were determined using the methodologies derived by Beyer et al. 
The Beyer method of correlating the grain size distribution analysis to the soil hydraulic conductivity is based on the 
following relationship: 

K (cm/s) = 0.45 x log (500 x 𝐷𝐷10) D10 2 
𝐷𝐷60 

Additional hydraulic conductivity estimates were obtained from the infiltration testing which is discussed in more 
detail in Section 2.6. 

2.6 Infiltration Testing 

An in-situ infiltration testing program was completed in July 2021 to identify the potential infiltration rates of the 
shallow soils on site, and for potential design and implementation of Low Impact Development (LID) features. 
Infiltration testing was completed in four (4) locations in July 2021 using a Guelph Permeameter. The infiltration 
testing locations are shown on Drawing 2. 

Infiltration Rates were then calculated using methods referenced from the “Low Impact Development Stormwater 
Management Planning and Design Guide, Appendix C”, published by the Toronto and Region Conservation Authority 
(TRCA) and Credit Valley Conservation Authority (CVC). 
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3. Site Description and Geologic Setting 

3.1 Site Location and Description 

The Site is located at the northeast corner of Hyde Park Road and Sunningdale Road West.   The municipal address is 
2631 Hyde Park Road and 1521 Sunningdale Road West in London Ontario. The Site is irregular in shape and 
approximately 20.63 ha in size (Drawing 1). The Site is generally bounded by agricultural fields to the north and east, 
Hyde Park Road to the west, and Sunningdale Road West to the south. 

An Unevaluated Wetland (UW) is located along the northern edge of the Site (Drawing 2) and extends into the 
property to the north. A second UW is located immediately north of the Site in the northeast corner within the 
adjacent property, as shown on Drawing 2. 

The development plan for the Site includes a combination of low/medium density and multi family residential 
structures with associated roadways and is to be serviced with municipal water and sewer services set at 
conventional depths. Also included in the development plan is a park area surrounding the UW in the northwest and 
a school block in the southeast. The proposed development plan is included in Appendix B. 

3.2 Topography and Drainage 

The Site ground surface elevations range from approximately 275 to 283 metres above sea level (masl). Drainage 
from the Site is primarily through surface infiltration and overland flow. Surface drainage is influenced by the limited 
presence of near-surface silty sand soils and is highly dependent on Site topography. Groundwater infiltration is 
limited to weathered zones and pockets which have higher sand content, resulting in discontinuous pockets of 
shallow groundwater, perched within the predominately silt and clay soil. The Ministry of Agriculture, Food and Rural 
Affairs (OMAFRA) mapping used in Drawing 3 does not have drainage information for the Site but suggests the 
agricultural fields of surrounding properties to be randomly tile drained with an area of systematic tile drainage to 
the west. 

A subwatershed divide crosses the northern portion of the Site, as shown on Drawing 2. The northern portion of the 
Site is within the Oxbow Creek subwatershed and the southern portion is within the Medway Creek subwatershed. 
The majority of the north edge of the Site surrounding the UWs is regulated by the Upper Thames River Conservation 
Authority (UTRCA) as shown on Drawing 4. 

3.3 Natural Heritage Features 

A detailed Ecological Land Classification (ELC) map was provided my MTE. The ELC map is included in Appendix B. 
The Unevaluated Wetland (UW) in the northern portion of the Site is mapped as an Ephemeral Pond (0.02 ha).The 
land surrounding this pond is classified as Mineral Cultural Woodland (0.2 ha) and Thicket (0.03 ha). 

The surficial soils in the vicinity of the UW consist of 4.5 m of very stiff clayey silt till overlying a sand aquifer. The 
nested monitoring well set MW4-S and MW4-D are installed adjacent to the Ephemeral Pond area. MW4-S has been 
dry since installation and the groundwater elevation in MW4-D has been consistently deeper than 6.8 mbgs, 
suggesting the UW is not sourced from groundwater. A shallow piezometer was installed in the UW in January 2020 
and has had groundwater present since installation, except for September 2021 when it was dry. A staff gauge was 
installed into the UW in February 2021 and has shown ponded water to be present from February to June, and was 
dry for July, August, and September. 
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3.4 Site Geology 

Bedrock Geology 

The Site is underlain by limestone, dolostone and shale of the Dundee Formation (OGS, 2011). This formation consists 
of 60 to 160 feet (18 to 49 m) of light brown, medium-grained with some minor chert (Hewitt, 1972), and is part of 
the Algonquin Arch, which forms a ridge along the southwestern Ontario peninsula between the Michigan Basin (to 
the northwest) and the Appalachian Basin (to the southwest).  Bedrock is generally not exposed in the area. 

Review of bedrock topography mapping (Drawing 5; OGS, 1978) indicates the bedrock surface at an elevation in the 
range of 213 mASL (700 feetASL) at the Site. The bedrock surface generally slopes to the southwest in this area. 
Review of MECP Water Well Records (WWR) for the area (Appendix F) indicates one (1) well within 500 m of the Site 
intersects bedrock at a depth of approximately 66 mbgs. Based on ground surface elevations detailed in the MECP 
WWR, this equates to a bedrock elevation of about 215 m, which is generally consistent with the bedrock topography 
mapping. Bedrock was not encountered during the drilling program completed as part of this investigation. 

Overburden Geology 

The physiography of Southwestern Ontario was altered significantly by the glacial and interglacial periods that took 
place throughout the Quaternary period. The overburden deposits which are present in the study area were formed 
by numerous glacial events during the late Wisconsinan glacial stage approximately 10,000 to 23,000 years before 
present.  There were two distinct glacial lobes present in Southwestern Ontario during this period. The Huron Lobe 
advanced from Lake Huron southwards, and the Erie Lobe advanced from the northeast, receding to the east. The 
physiography of the Site was influenced by the Huron Lobe. 

During the advancement of the glacial ice sheets, bedrock and unconsolidated sediments were eroded. During the 
recession of the glaciers, the eroded materials were deposited in lakes, rivers and along spillways, contributing to 
the present configuration of moraines, abandoned spillways, drumlins, eskers, abandoned shorelines, and various 
still-water sediment deposits. 

Deposits in the area can be contributed to the Port Bruce Stadial period. In the London area, a series of east-west 
recessional and end moraines were formed, along with the Port Stanley Till Plain. Deposition of the basal portion of 
the Port Stanley Till was formed during the initial advance of the Erie Lobe. Overlying till was deposited during 
subsequent cycles of advance and retreat, resulting in silt and sand layering within the till plain. 

The surficial deposits were mapped and categorized into a number of physiographic regions by Chapman and Putnam 
(1984). The Site is part of the physiographic region known as the Stratford Till Plain (Drawing 6). The Site is located 
on an undrumlinized till plain, immediately to the south of the Arva Moraine (Drawing 7). 

Quaternary mapping completed by Barnett et. al. (1981) indicates that the Site is located in an area characterized by 
Tavistock Till (Drawing 8), which is generally a silt to sandy silt matrix.  

Surficial geology has also been described by Ontario Geological Survey MRD128 (OGS, 2010) as being predominately 
sandy silt to silty sand-textured till deposits, with the exception of a small area along the east edge which consists of 
coars-textures glaciolacustrine deposits containing sand, gravel, minor silt and clay (Drawing 9). 

Earth and Environmental Division - Hydrogeological 
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Site Specific Surficial Geology 

As part of the Preliminary Geotechnical and Hydrogeological Investigation for the Site (EXP, 2020), six (6) boreholes 
were completed by EXP, with installation of monitoring wells in four (4) boreholes. A series of boreholes and 
monitoring wells were also completed by Golder (Golder, 1998) and borehole logs were provided to assist with this 
assessment. The locations of the boreholes are provided in Drawing 2.  The boreholes were terminated at a maximum 
depth of between 2.8 and 9.8 m below existing grade. Borehole logs are provided in Appendix C. 

Generalized stratigraphic cross sections through the Site, as shown in Drawing 10, are provided as Drawings 11 and 
12. The cross sections generally show the dominant soil type on site to be the low permeability clayey silt/silty clay 
till. Sand was found at surface in some small areas across the Site, in particular around boreholes BH12, BH10 and 
BH7 (Drawing 11). Coarser grained sand is encountered at depth in some areas of the Site but is typically not 
continuous. 

Generally, the site was overlain by a layer of topsoil ranging in thickness from 60 mm to 350 mm. Beneath the topsoil 
and extending to depths between 1.4 and 2.9 mbgs in boreholes MW1, MW3, BH5, BH7, BH10, and BH12 was a layer 
of silty sand/sandy silt/silt. A deeper layer ranging in depth and thickness was observed in Boreholes MW3, MW9 
and BH105/MW. In general, the layer was described as brown with trace to some clay, trace to some gravel and very 
loose to very dense. 

The predominant soil encountered in the boreholes was a glacial till.  Each borehole, with the exception of Boreholes 
MW3, MW4, BH101 and BH105/MW, was terminated in the till.  The till generally comprised clayey silt, with silty 
clay layers noted in some of the Golder boreholes, and was brown becoming grey with depth. The till was described 
as weathered in the upper layers, contained trace to some sand, trace to some gravel, and was firm to hard in 
consistency. 

A total of two (2) grain size analyses were completed by EXP during the 2020 drilling and four (4) were completed by 
Golder in 1997 from samples collected during drilling at various locations across the Site.  The grain size results are 
discussed in Section 4.5 Hydraulic Conductivity.  Laboratory results and graphs are provided in Appendix D. 

Earth and Environmental Division - Hydrogeological 
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4. Hydrogeologic Setting 
In addition to the groundwater information collected from the monitoring wells installed at the Site, the following 
documents were reviewed to gain an understanding of the hydrogeological conditions in the area: 

• Dillon Consulting Limited and Golder Associates Ltd. Middlesex-Elgin Groundwater Study, Final Report, 
submitted to Middlesex and Elgin Counties, dated July 2004, henceforth referred to as the Middlesex-Elgin 
Groundwater Study; 

• Goff, K and D.R. Brown, 1981. Ground-Water Resources – Summary. Thames River Basin Water Management 
Study Technical Report. Ontario Ministry of the Environment, Water Resources Report 14; 

• Thames-Sydenham and Region Source Protection Committee. 2011. Upper Thames River Source Protection 
Area, Approved Updated Assessment Report. 12 August; and, 

• MECP Water Well Records (WWR) within 500 m of the perimeter of the Site. 

4.1 Regional Aquifer 

Goff and Brown (1981) described the potential for four regional aquifers in the study area; shallow unconfined 
overburden aquifer, intermediate and deep confined aquifers and a bedrock aquifer. 

Overburden Aquifers 

The uppermost shallow and unconfined overburden aquifer was described as consisting of lacustrine or glacio-fluvial 
sands that may, in some locations, be overlain by lower permeability silts and clays. Regionally, the shallow aquifer 
is generally associated with the Caradoc Sand Plain and glacial deposits and are typically less than 15 m in thickness. 
Shallow overburden aquifers are discontinuous in nature and are expected to be linked more directly to precipitation 
and recharge compared to the intermediate and deep overburden aquifers. 

Intermediate depth (15 to 30 m below ground surface (bgs)) and deep overburden (>30 m bgs) aquifers generally 
consist of saturated sand and gravel deposits in the overburden and are very discontinuous in nature due to the 
heterogeneous nature of glacial deposits. Sand and gravel layers are present in the Port Stanley and Catfish Creek 
glacial till sheets. The intermediate depth and deep overburden aquifers are generally confined by overlying silt, clay 
and glacial till deposits which limit vertical migration of shallow groundwater. 

Locally, shallow groundwater flow is expected to follow the local topography, and generally drain towards Oxbow 
Creek, to the west of the Site. On a regional scale, the deep overburden aquifer flow direction is reported to be 
towards the south-southwest (Dillon and Golder, 2004). 

Based on the well record information reviewed for this investigation (discussed below), the occurrence of shallow 
overburden water supply wells in the immediate vicinity of the Site is low. 

Earth and Environmental Division - Hydrogeological 
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Bedrock Aquifer 

The bedrock aquifer is contained within limestone of the Dundee Formation. The water quality is generally good with 
elevated levels of iron, sodium and chloride in some wells. As with the intermediate and deep overburden aquifers, 
the bedrock aquifer is confined by the overlying till material, which generally ranges in thickness up to 17 m in the 
vicinity of the Site. Wells extending into the shallow fractured bedrock (up to about 3 m) are typically considered to 
be hydraulically connected to the overlying sand and gravel deposits that are present at the bedrock-overburden 
interface. 

Flow direction in the deeper confined aquifer(s) and regional groundwater system has not been assessed as part of 
this investigation. However, as part of the Middlesex-Elgin Groundwater Study (Dillon and Golder, 2004), 
groundwater flow within the deeper aquifer is generally in a south-southwest direction towards Lake Erie. 

4.2 MECP Water Well Records 

A search of the Ontario Ministry of Environment, Conservation and Parks (MECP) Water Well Records (WWR) 
database resulted in the identification of twenty-five (25) records for an area within approximately 500 m of the Site 
boundary. 

Water uses in the area include the following: 

• domestic water supply (19 wells); 

• monitoring or test holes (4 wells); and 

• 2 abandoned wells. 

The approximate locations of identified wells are shown on Drawing 13, with the MECP WWR Summary provided in 
Appendix F. 

Domestic water supply in the local area wells is drawing from the intermediate and deep sand/sand and gravel 
aquifers or bedrock at depths ranging from 8.5 to 66 mbgs. The one (1) domestic water supply well listed as being 
less than 10 mbgs (Well ID 410251) is installed in clay. Overburden soils noted in the MECP WWR are generally 
described as clay with intermediate and deep sand/sand and gravel layers. 

The monitoring/test holes range in depth between 6.1 m and 13.7 m and typically are terminated in the surficial sand 
or sand and gravel. 

4.3 Well Survey 

A door-to-door well survey was completed for the properties immediately adjacent to the Site as part of the Golder 
investigation (Golder, 1998). The survey identified eight (8) bedrock wells in the area and no overburden wells. 
Bedrock wells will not be impacted by Site development. A well survey was not completed by EXP for other properties 
within 500 m of the Site due to the low permeable surficial soils and low potential for shallow water wells. 
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4.4 Site Specific Groundwater Elevations and Flow 

Manual water levels in the monitoring wells were collected monthly from January 2020 to June 2020 and from 
February to September 2021. Details of the monthly water levels are summarized in Appendix G. 

Dataloggers were installed in four (4) select monitoring wells in February 2021 (monitoring wells MW3-S, MW4-D, 
BH103/MW and BH104/MW) and in piezometer P-101 to provide continuous groundwater elevation monitoring. 
Results are presented in Appendix G.  Manual measurements generally correlate well with datalogger results. 

The overall water level trends observed from monitoring wells MW3-S and BH103/MW are similar through the 
beginning portion of the year, as both wells are screened in the underlying sand/silt, at elevations of approximately 
270-273 masl. The hydrographs from wells MW3-S and BH103/MW, which are both located in the southwest corner 
of the Site, appear to show a response to the large precipitation event on March 26, 2021. However, groundwater 
sampling at the Site was completed on March 24, 2021, which can be seen on these hydrographs by a decrease in 
groundwater elevations on that day. It is likely that the increase in groundwater elevations was not a result of the 
March 26 rainfall and was simply the groundwater returning to static levels following sampling. Groundwater 
elevations in both wells increased to their peak on March 11, 2021 at which point they began to decrease. This 
decreasing trend continued in monitoring well MW3-S, except for an increase in April 2021. Both MW3-S and 
BH103/MW show this increase on April 19, 2021. The groundwater elevations in MW3-S has remained low since May 
2021, indicating dry conditions. The groundwater elevations in BH103/MW fluctuated throughout the year and did 
show a response to the large precipitation event on August 26, 2021. 

Monitoring well MW4-D is a deep well installed into the underlying sand, located near the UW in the northwest 
portion of the Site. Although this well looks to be installed in the same unit as wells MW3-S and BH103/MW, it shows 
a very different overall trend. Groundwater elevations in monitoring well MW4-D generally showed an increasing 
trend since the datalogger was installed in February 2021 until April 2021, at which point they began to decline. No 
notable impact from precipitation is seen in this well. The total range of water levels in this well is less than 1 m. 

Monitoring well BH104/MW is in the southeast corner of the Site and is installed in the clayey silt till. Groundwater 
elevations in this well have shown a range of less than 1 m throughout the monitoring period, with the highest levels 
seen in early April 2021. A general increasing trend is seen from February to early April 2021, and then a decreasing 
trend until June 2021. Water levels began increasing following a precipitation event on June 25th, 2021 and continued 
to increase until mid August 2021. 

Also included in Appendix G is a hydrograph showing all monitoring wells with dataloggers installed. Monitoring well 
MW4-D is shown to have a much lower groundwater elevation than the other monitoring wells but follows a similar 
trend to BH104/MW. Monitoring wells MW3-S and BH103/MW have a very similar trend until June 2021, when 
MW3-S remained dry for the summer months. 

A datalogger was also installed in piezometer P-101 located in the UW. This hydrograph shows that shallow 
groundwater elevations increased from February 2021 until May 2021, at which point they stabilized. Shallow 
groundwater elevations began decreasing in late July 2021 and continued decreasing to dry conditions at the end of 
August 2021. 

Groundwater flow across the Site is affected by hydraulic conductivity, topography, drainage, and geology. A 
groundwater elevation map was created based on groundwater measurements collected from monitoring wells on 
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March 17, 2020. The Groundwater flow map was completed is shown in Drawings 14. Overall groundwater flow is 
to the southwest. 

Table 3 – Hydraulic Gradients 

Comple 
tion 

Depth 
(m ASL) 

Groundwater Elevation (m AMSL) 

Jan 
31, 
20 

Mar 
17, 
20 

Apr 
28, 
20 

May 
25, 
20 

Jun 
4, 20 

Feb 
26, 
21 

Mar 
24, 
21 

Apr 
19, 
21 

Jun 
28, 
21 

Jul 
30, 
21 

Aug 
27, 
21 

Sep 
15, 
21 

MW1-
D 

(Deep) 
268.92 276.55 276.63 276.19 275.69 275.99 275.93 275.99 276.04 276.02 275.99 275.95 

275.83 

MW1-S 
(Shallo 

w) 
273.42 276.72 276.81 276.34 276.18 276.12 276.52 276.47 276.24 276.19 276.14 276.13 276.00 

Hydraulic Gradient Down Down Down Down Down Down Down Down Down Down Down Down 

MW3-
D 

(Deep) 
269.28 272.32 272.63 272.29 272.31 272.17 272.21 272.54 273.00 - - - 272.08 

MW3-S 
(Shallo 

w) 
272.28 275.30 274.64 273.95 274.00 273.63 272.86 273.22 273.59 - - - 272.35 

Hydraulic Gradient Down Down Down Down Down Down Down Down - - - Down 

Notes: 1. m ASL denotes metres above sea level. 

The groundwater elevations collected in the nested well sets indicate that the hydraulic gradient is consistently 
downwards during each of the monitoring events, due to the shallow well having higher groundwater elevations than 
the deeper well. This is consistent with the findings in the 1998 hydrogeological investigation (Golder, 1998). 

4.5 Hydraulic Conductivity 

Grain size analyses were carried out on select soil samples collected from the boreholes, with results summarized in 
Table 4, and shown graphically in Appendix D. 

A total of two (2) soil samples from Site were selected for grain size distribution analysis testing.  Due to the nature 
of the Site soils, estimated hydraulic conductivity (K) values were determined using the methodology derived by 
Beyer et al.  The Beyer method of correlating the grain size distribution analysis to the soil hydraulic conductivity is 
based on the following relationship: 

K (cm/s) = 0.45 x log (500 x 𝐷𝐷10) D10 2 
𝐷𝐷60 

Earth and Environmental Division - Hydrogeological 



16 EXP Services Inc. 
Final Report 

Project Name: Mount Pleasant Lands – 2631 Hyde Park Road & 1521 Sunningdale Road West, London, ON 
Project Number: LON-00017696-HG 

Date: October 22, 2021 

Based on the grain size analyses, the hydraulic conductivity for the sand is 3.1 x 10-5 m/s and for the sandy silt is 7.2 
x 10-7 m/s. The results of all hydraulic conductivity testing are compiled in the table below. 

Table 4 – Hydraulic Conductivity Results 

Sample ID Lithology Hydraulic Conductivity (m/s) 

Grain Size Analyses 

BH103/MW Sand, some Silt, trace Gravel 3.1 x 10-5 

BH105/MW Sandy Silt, trace Clay 7.2 x 10-7 

Infiltration Testing 

GP INF 1 Sandy Silt 4.21 x 10-8 

GP INF 2 Clayey Silt Till 2.38 x 10-7 

GP INF 3 Clayey Silt Till 7.01 x 10-8 

GP INF 4 Clayey Silt Till 1.52 x 10-7 

 
 

   
 

  
 

  

 
 

         
      

 

    

   

 

    

   

 

   

   

   

   

  

     
       

    

   
 

  

   
     

   
 

     
 

   
       

     

  

 

 

4.6 Infiltration Testing 

An infiltration testing program was completed at four (4) location across the Site in July 2021. The locations are 
shown on Drawing 2. The hydraulic conductivity values from the infiltration tests are included above in Table 4 and 
range from 1.52 x 10-7 to 7.01 x 10-8 m/s. 

The infiltration calculation methods were referenced from the “Low Impact Development Stormwater Management 
Planning and Design Guide, Appendix C”, published by the Toronto and Region Conservation Authority (TRCA) and 
Credit Valley Conservation Authority (CVC, 2010). 

The soil infiltration rates are estimated based on the relationship between hydraulic conductivity and infiltration rate. 
In terms of the method presented in the “Low Impact Development Stormwater Management Planning and Design 
Guide, Appendix C”, the soil infiltration rates were converted according to the estimated hydraulic conductivity 
values. 

Based on the recommendations made by the TRCA, the infiltration rates used to design an infiltration facility must 
incorporate a safety correction factor that compensates for potential reductions in soil permeability due to 
compaction or smearing during construction, gradual accumulation of fine sediments over the lifespan of the facility, 
and uncertainty in measured values. The safety correction factor calculations are included in Appendix E. The safety 
correction factor for calculating design infiltration rates is 3.5, as outlined in the TRCA and CVC 2010 document. 

The estimated hydraulic conductivity and infiltration rates are presented in Table 5. 
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Table 5 – Infiltration Rates for Design Purposes 

Location Soil Sample 
Depth (mbgs) 

Lithology 

Estimated 
Hydraulic 

Conductivity 
(m/s) 

Unfactored 
Infiltration Rate 

(mm/hour) 

Factored 
Infiltration Rate 

(mm/hour) 

Infiltration Testing 

GP INF1 0.5 Sandy Silt 4.21 x 10-8 6 1.7 

GP INF2 0.35 Clayey Silt Till 2.38 x 10-7 9 2.6 

GP INF3 0.35 Clayey Silt Till 7.01 x 10-8 7 1.9 

GP INF4 0.45 Clayey Silt Till 1.52 x 10-7 8 2.3 

The surficial soils on Site are shown to be largely clayey silt till. Based on the infiltration tests, the clayey silt till in the 
upper 1 m zone ranges in hydraulic conductivity from 1.52 x 10-7 to 7.01 x 10-8 m/s. The factored infiltration rate for 
the clayey silt till ranges from 1.7 to 2.6 mm/hour. 

4.7 Groundwater and Surface Water Quality 

Groundwater samples were collected from four (4) select monitoring wells (MW3-D, MW4-D, BH103/MW, and  
BH104/MW) on March 24th, 2021 to establish baseline water quality. A surface water sample was also collected from 
Station 1 (Drawing 2) on March 24th, 2021 to establish baseline water quality of the Unevaluated Wetland (UW) prior 
to development. The Bureau Veritas laboratory results and chain of custodies are included in Appendix H. 

Groundwater quality was compared to the Ontario Drinking Water Standards, Objectives and Guidelines (ODWQS) 
(O.Reg. 169/03) maximum allowable concentrations (MAC). Although the groundwater on site is not planned for use 
as drinking water, the MAC guidelines are used for comparisons sake only. In comparison to these guidelines, 
groundwater was found to meet all of the ODWQS. The groundwater results are tabulated in Appendix H. 

Surface water quality was compared to Ontario Provincial Water Quality Objectives (PWQO). Surface water quality 
was found to exceed the PWQO guidelines for aluminum (PWQO 75 ug/L) and iron (PWQO 300 ug/L), with 
concentrations of 79 ug/L and 320 ug/L, respectively. 

The water quality results were plotted on a Piper Diagram and Schoeller Diagrams and are presented in Drawings 15 
and 16, respectively. The Piper Diagram shows that MW3-D, MW4-D, BH104/MW and the surface water sampled are 
magnesium bicarbonate type waters. The largest difference is seen in BH103/MW, which is sodium chloride type. 
BH103/MW is a shallow well located near the southwest corner of the Site and is likely impacted by road salt coming 
off Sunningdale Road and Hyde Park Road. 

Two Schoeller Diagrams have been created, one for major ions and one for minor ions. The major ions Schoeller 
diagram also shows road salt impact in BH103/MW, with sodium and chloride being higher in this well than the others. 
The surface water sample has similar concentrations of calcium, magnesium, and sodium to the monitoring wells, 
but has higher chloride and sulphate concentrations. The Schoeller Diagram for minor ions shows a similar 
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composition of all samples, with BH104/MW having slightly higher concentrations of barium, strontium and boron. 
Nitrate + nitrite was highest in monitoring wells MW4-D and BH103/MW. 
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5. Sourcewater Protection Considerations 

5.1 Significant Groundwater Recharge Areas (SGRA) 

Groundwater recharge is largely controlled by soil conditions, and typically occurs in upland areas. The groundwater 
flow direction has been previously identified as flowing in a southeastern direction. 

As defined in the Clean Water Act (2006), an area is a significant groundwater recharge area if, 

1. the area annually recharges water to the underlying aquifer at a rate that is greater than the rate of recharge 
across the whole of the related groundwater recharge area by a factor of 1.15 or more; or 

2. the area annually recharges a volume of water to the underlying aquifer that is 55% or more of the volume 
determined by subtracting the annual evapotranspiration for the whole of the related groundwater recharge area 
from the annual precipitation for the whole of the related groundwater recharge area. 

An assessment report for the Upper Thames River Source Protection Area was completed by the Thames-Sydenham 
and Region Source Protection Committee.  As defined by the Clean Water Act (2006) and identified by the Thames-
Sydenham and Region Source Protection Committee, the eastern edge of the Site and the northwestern corner are 
mapped as being a SGRA (Drawing 17).  The eastern edge of the Site is identified by the surficial geology mapping as 
having coarse-textured glaciolacustrine deposits of sand, gravel, minor silt, and clay. The detailed borehole 
investigation and infiltration testing in this area revealed no evidence of the deposit, therefore it is determined that 
the Site is not within a SGRA. 

5.2 Highly Vulnerable Aquifers (HVA) 

The susceptibility of an aquifer to contamination is a function of the susceptibility of its recharge area to the 
infiltration of contaminants.  As defined in the Clean Water Act (2006), the vulnerability of groundwater within a 
source protection area shall be assessed using one or more of the following groundwater vulnerability assessment 
methods: 

1. Intrinsic susceptibility index (ISI). 

2. Aquifer vulnerability index (AVI). 

3. Surface to aquifer advection time (SAAT). 

4. Surface to well advection time (SWAT). 

In the Thames-Sydenham and Region, HVAs were mapped using the ISI method.  The ISI method is an indexing 
approach using existing provincial Water Well Information System (WWIS) database.  The ISI method is described in 
detail in the MECP’s Technical Terms of Reference (2001).  However, in short, the ISI method is a scoring system that 
takes into consideration the unique hydrogeologic conditions at a particular location.  The scores are determined 
using a combination of the saturated thickness of each unit and an index number related to the soil type, and as such, 
the scores reflect the susceptibility of the aquifer to contamination. 

Earth and Environmental Division - Hydrogeological 



 
 

   
 

  
 

  

 
 

 

    

    
   

     

 
        

    

20 EXP Services Inc. 
Final Report 

Project Name: Mount Pleasant Lands – 2631 Hyde Park Road & 1521 Sunningdale Road West, London, ON 
Project Number: LON-00017696-HG 

Date: October 22, 2021 

As defined in the MECP’s 2001 Technical Rules, 

• an area having an ISI score of less than 30 is considered to be an area of high vulnerability; 

• an area having an ISI score greater than or equal to 30, but less than or equal to 80, is considered to be an 
area of medium vulnerability; and, 

• an area having an ISI score of greater than 80 is considered to be an area of low vulnerability. 

The Thames-Sydenham and Region Source Protection Committee has determined, using the ISI method, that the 
eastern edge of the Site is located within a HVA area (Drawing 18). However, similar to the SGRA, we have 
determined that the Site is not within an HVA as no evidence of the coarse-textured deposits was found in this area 
during the detailed borehole investigation and infiltration testing. 
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6. Water Balance Assessment 

6.1 Background Information 

The water balance assessment for the Site was completed in accordance with the recommendations indicated in the 
guidance document “Hydrogeological Assessment Submissions: Conservation Authority Guidelines to Support 
Development Applications” (Conservation Ontario, 2013), and using appropriate site condition values obtained from 
Table 3.1 of the MOE Stormwater Management Planning and Design Manual (MOE, 2003). 

The water balance is based on estimates for a typical annual period, as an expression of the mean annual 
precipitation, change in groundwater storage, evapotranspiration, surficial run-off and infiltration. The relationship 
in these factors can be balanced, as shown in the following equation: 

Mean Annual Precipitation - Change in Groundwater Storage - Evapotranspiration = Runoff + Infiltration 

where: 

- Mean Annual precipitation (1011.5 mm/yr) is based on data provided by Environment Canada, based 
on the 30-year average data for climate normals, using local weather station information (London, 
ON). 

- Long term changes in groundwater storage are assumed to be negligible (i.e. no significant 
groundwater pumping or withdrawal from the aquifer). Seasonal changes are expected to balance 
out over the course of a full year. 

- Evapotranspiration combines evaporation and transpiration and refers to the water lost to the 
atmosphere. The rate of evapotranspiration is a function of the water holding capacity of the soil 
and varies with soil and vegetation type and amount of impermeable surface cover. The 
evapotranspiration values are obtained using the method described by Thornthwaite and Mather 
(1957) but are sourced from Environment Canada Data using values for water holding capacity 
derived from Table 3.1 of the MOE Stormwater Management Planning and Design Manual (MOE, 
2003). 

The difference between the annual precipitation and the annual evapotranspiration represents the surplus water 
which is available for infiltration and surface run-off. Distribution of the surplus water to infiltration is based on an 
infiltration factor based on site conditions for topography, cover vegetation and soil. 

6.2 Pre-development and Post-development Calculations 

Pre-development and Post-development monthly water balance calculations have been carried out and are based 
on preliminary and available design data. The development consists of low/medium and multi family residential 
development, a park and a school, as well as associated roadways, as presented in Appendix B. As no surface water 
management plans have been finalized, the drainage patterns between pre and post development have been 
assumed to be similar. 
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In general, the Site comprises a land area of 20.63 hectares and is currently vacant. Post-development will consist of 
residential buildings with non-impervious areas consisting of a vegetative cover classification of urban lawns and 
landscaping. 

Regional mapping completed by the Ministry of Agriculture, Food and Rural Affairs indicates that the majority of the 
Site is Hydrological Soil Group (HSG) “B”, which is described as soils having a moderate infiltration rate when 
thoroughly wet and consist of well drained soils with a moderately fine to moderately coarse texture. However, 
detailed Site investigations completed by both EXP and Golder did not identify these soils at surface across most of 
the Site and found clayey silt till present at surface. Based on these findings the Site has been categorized as HSG “C-
D” type soils, which are described as soils of fine texture and clays. 

The soil water holding capacities were determined using values presented in Table 3.1 of the MOE Stormwater 
Management Planning and Design Manual (MOE, 2003) based on the vegetative cover and the hydrologic soil group, 
as listed above. The values based on the Site conditions are presented in the calculation sheets provided in Appendix 
I. 

Evapotranspiration values were determined using the method described by Thornthwaite and Mather (1957). It is 
common practice and an accepted method by most Conservation Authorities to provide estimates of surplus using 
the Thornthwaite and Mather approach, where surplus is estimated based on precipitation minus evapotranspiration 
(Steenhuis and Van Der Molen, 1986). The distribution of runoff and infiltration from the surplus water is determined 
from the infiltration factor for the site. An infiltration factor of 0.5 was used for the Site based on topography (0.2), 
soil (0.2) and cover (0.1). For pre-development conditions, the Site was considered to be free of impermeable 
surfaces. Post-development conditions assumed 45% impermeable surfaces across the Site and pervious surfaces 
consisting of landscaped areas. 

Table 6 provides a summary of the pre and post development water balance calculations. Calculation worksheets 
are provided in Appendix I. 

Table 6: Summary of Water Balance Estimates 

Location 
Pre 

Development 
(m3/year) 

Post 
Development 

(m3/year) 

Post Development 
with 

Mitigation(m3/year) 

Percentage of Pre 
Development (%) 

Percentage of Pre 
Development (with 

Mitigation) (%) 

Estimated 
Evapotranspiration 

Estimated Runoff 

Estimated 
Infiltration 

 
 

   
 

  
 

  

 
 

     
   

  

     
      

  
     

   
   

  
                

   
  

   
     

    
   

      
  

   
   

      
   

 

 
 

 
 

 
 

 

  
 

   
 

 
      

      

 
      

 

     
    

     
             

  
  

   

118,233 

69,931 

31,732 

83,313 

113,599 

17,453 

86,181 

96,559 

25,973 

70% 

162% 

55% 

73% 

138% 

82% 

Conservation Ontario Guidelines (Conservation Ontario, 2013) suggest a target of 80% of the pre-development 
infiltration being maintained in the post-development conditions. Calculations for the Site are indicative of the post-
development infiltration reaching approximately 82% of the pre-development infiltration volumes with mitigation 
measures being implemented. Reduction in infiltration volumes is expected as the Site will be largely developed with 
impervious surfaces. Opportunities to capture run-off and provide secondary infiltration in greenspace areas will be 
required to increase post-development infiltration. With mitigation measures the post-development infiltration is 
estimated can be raised to over 80% of the pre-development infiltration for the Site. 
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As evidenced by the water balance calculations, the use of Low Impact Development (LID) strategies will need to be 
constructed on the Site to reduce the variation between pre- and post-development conditions. Based on the water 
balance calculations a 15% runoff reduction would achieve post-development infiltration of 82% of pre-development 
infiltration. Options for possible LIDs which could be established are discussed further in Section 8.5. 

7. Wetland Risk Assessment 
The intention of completing a wetland risk assessment is to evaluate the potential risks to the Unevaluated Wetland 
(UW) located in the northwest of the Site based on the proposed site development. The following risk assessment 
was completed as outlined in the Wetland Water Balance Risk Evaluation, Toronto and Region Conservation 
Authority document (TRCA, 2017). 

The following Table 7 outlines the magnitude of hydrologic change to the woodlot, as outlined in TRCA, 2017. 

Table 7: Magnitude of Hydrologic Change 

No. Criteria EXP Responses 
1 Impervious cover Score (S) within 

catchment is calculated as: 

S = IC x Cdev 

C 
Where, 

IC = proportion of impervious cover 
proposed within the area of the UW 
catchment that is within the proponent’s 
holdings (as a percentage between 0 and 
100); 

Cdev = total development area of the 
catchment; 

C = size of the woodlot catchment in ha 

Unevaluated Wetland Feature: 

Area of UW catchment existing = 15.62 ha 
Area of impervious cover in post-dev within UW 
catchment = 1.34 ha 
Therefore, IC = 24 

Impervious cover Score (S) is: 

S = (24 × 3.35 ha) ÷ 15.62 ha 
= 5.15 

The UW Feature has an Impervious Cover Score (S) of 
less than 10, therefore this feature is considered to 
have a low magnitude of hydrologic change. 

2 Increase or decrease in catchment size The UW Feature is determined as low magnitude (< 10 
%) based on the decrease in catchment size (increased 
impervious cover). Calculations as follows: 

UW Feature: 
Total impervious cover = 1.34 ha 
Total Catchment = 15.62 ha 
(1.34 ha ÷ 15.62 ha) x 100 = 8.6% 

3 Water taking or discharge The water taking or discharge requirements for 
development construction have yet to be determined 
as detailed design drawings are not yet compiled. 
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No. Criteria EXP Responses 

However, preliminary calculations suggest that 
dewatering rates of over 400,000 L/day may be 
required in areas of high groundwater elevations. These 
preliminary calculations are based on the following 
assumptions: 

- the average hydraulic conductivity of the 
overlying clayey silt till material across the site 
is approximately 2.61 x 10-5 m/s; 

- municipal servicing construction trench lengths 
would be no longer than 100m in length and 
5m in width; 

- dewatering would be for 24 hours a day 

Dewatering volumes exceeding 400,000 L/day would be 
localized and primarily required in the south part of the 
Site where groundwater elevations are closer to 
surface. These volumes are not anticipated to extend 
across the entire site for the duration of construction 
(i.e <6 months anticipated), as groundwater elevations 
vary across the site based on current monitoring data. 

Therefore, the water taking or discharge at the site is 
considered medium magnitude. 

4 Impact to recharge areas There are no locally significant groundwater recharge 
areas within the catchment to the woodlot, therefore, 
there is a low magnitude of hydrologic change. 

Overall, the UW has been found to have a low magnitude of potential hydrological change based on the proposed 
development of its catchment area. No information on the sensitivity of the UW in terms of vegetation communities, 
flora and fauna is currently available. As such, the sensitivity of the wetland to hydrological change has not been 
assessed as part of this risk assessment. However, even if the sensitivity of the wetland is considered Medium or High 
Risk, the overall Risk Assignment for the wetland feature would still remain as an overall Low Risk Assignment. 
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8. Impact Assessment 

8.1 Water Well Users 

Potable wells in the area are typically sourced from deep sand and gravel aquifers which are generally confined below 
low permeability silty clay overburden or from bedrock. Domestic water supply in the local area wells is sourced 
from the deep aquifers, which consist of confined sand and gravel that underlies the clay overburden and extend to 
depths between 8.5 and 61 mbgs. The one well which is shallower than 10 mbgs is installed within the clay and is not 
expected to be impacted by Site development. 

Wells set at depths greater than 10 m are not expected to be impacted by the construction of site services or typical 
excavations associated with the residential development of the site. The silty clay strata noted in the boreholes will 
limit both the vertical and horizontal zone of influence impacting the wells due to the lower permeability of the 
founding soils. No significant long-term impact is anticipated on the deep wells, either quantitatively or qualitatively 
since the inverts of the sewers are not expected to be deep enough to penetrate into the underlying aquifers. Any 
temporary dewatering operations which may be required to deal with groundwater seepage from the overburden 
soils are not expected to cause any long-term impacts to the intermediate and deep overburden and bedrock aquifers 
supplying the water supply wells near the Site. 

Monitoring wells have been installed at the Site as part of the Site investigations to document stabilized groundwater 
conditions. Prior to the Site grading work, and when the monitoring wells are determined to be no longer required, 
the wells should be properly decommissioned in accordance with Ontario Regulation 903. Decommissioning a well 
which is no longer in use helps to ensure the safety of those in the vicinity of the well, prevents surface water 
infiltration into an aquifer via the well, prevents the vertical movement of water within a well, conserves aquifer 
yield and hydraulic head and can potentially remove a physical hazard. 

8.2 Surface Water Features 

Unevaluated Wetlands (UW) 

Two (2) unevaluated wetlands (UW) are documented in the City of London’s Natural Heritage Map 5 and are depicted 
in Drawing 2. The eastern UW is located immediately north of the Site and has not been studied as part of this 
investigation. The western UW is primarily located on the adjacent property to the north but does extend onto the 
Site in the northwest. A piezometer (P-101) and staff gauge (SG1) were installed within this UW for further 
investigation. This UW has had surface water present for the majority of the monitoring period thus far. Further 
discussion of seasonal trends will be provided at the completion of the monitoring period in the final report. As 
discussed in Section 6.2.1, the near surface soils generally consist of low permeability silty clay soils. 

General Comments 

The UWs are considered as being vulnerable to contamination from surface sources. During construction, short term 
impacts to the surface water may be anticipated, particularly where vegetation on nearby land is stripped and area 
grading works are underway. 

The following comments are provided with recommendations to help minimize impact to surface water features 
observed at the site: 
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• During the site grading work, suitable sedimentation controls will be required to help control and reduce the 
turbidity of run-off water which may flow towards the surface water features; 

• A Best Management Practice (BMP) and spill contingency plan (including a spill action response plan) should 
be in place for fuel handling, storage and onsite equipment maintenance activities to minimize the risk of 
contaminant releases as a result of the proposed construction activities; 

• Re-establishing vegetative cover in disturbed areas following the completion of the construction work; 

• Limit the use of commercial fertilizers in landscaped areas which border a habitat feature; and, 

Limit the use of salts or other additives for ice and snow control on the roadways and parking areas. 

8.3 Water Quality Monitoring Considerations 

A monitoring program to assess the characteristics of the shallow groundwater collected in the monitoring wells and 
the surface water at the Site has been carried out.  Baseline water quality testing was carried out on samples of the 
shallow groundwater collected from select monitoring wells, and the surface water in the UW in the northwest of 
the Site. 

In comparison with ODWQS and the PWQO, which is considered appropriate for assessing potential impacts of 
groundwater discharge to surface or nearby surface water features (which may occur during construction dewatering 
activities associated with site servicing), the test results for the water samples do not indicate a high potential for 
adverse effects for aquatic receptors which may be present in nearby surface water features. 

There are a number of items which can be considered during construction and for the future residential development 
which can assist in maintaining groundwater and surface water quality. The following comments are provided for 
consideration, but are not intended as an exhaustive list in this regard: 

• In the event that imported materials are required to restore onsite excavations, or to raise grades in portions 
of the Site, analytical testing of the imported material may be considered to ensure that any material brought 
to the Site meets the applicable standards under Ontario Regulation 153 for residential lands. 

• Contractors working at the Site should ensure that construction equipment is in good working order. 
Equipment operators should have spill-prevention kits, where appropriate. 

• Chemical application in landscaped and grassed areas should be limited. Consideration may be given to using 
grass varieties which are heartier and require less extensive watering or fertilizers. 

Consideration may be given to carrying out additional water quality testing during construction, where construction 
activities are in close proximity to surface water features, where a concern for potential impact is identified. 

Monitoring stations to assess post-development changes to water quality may be considered; however, the specific 
purpose and long-term responsibility for servicing and maintenance of the monitoring stations would need to be 
established. 
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8.4 Construction Dewatering Considerations 

The water supply wells recorded in the MECP Well Database are set into deep depth aquifers.  As mentioned in 
Section 4.2, the stratigraphy encountered in the wells set into deep aquifers consist of confined sand/sand and gravel 
soils that underlie thick layers of clay overburden.  In this regard, no impact to the groundwater quality or quantity 
is anticipated as a result of any construction dewatering that may be required at the Site. 

Based on the soil conditions and groundwater observations reported in the borehole logs for the Site and surrounding 
areas, groundwater infiltration may be anticipated within excavations in certain areas of the Site, particularly in the 
southeast where groundwater was found to be less than 2 mbgs throughout the monitoring period. 

Any collected water from service trenches and temporary excavations should be discharged a sufficient distance 
away from the excavated area to prevent the discharge water from returning to the excavation.  Sediment control 
measures should be provided at the discharge point of the dewatering system. 

Although not anticipated, it should be noted that for construction projects requiring groundwater control with a 
removal rate in excess of 50,000 litres per day, an Environmental Activity and Sector Registry (EASR) or a Permit to 
Take Water (PTTW) will be required.  EASR’s are required for dewatering volumes up to 400,000 litres per day.  For 
volumes of 400,000 litres or more per day, Category 3 PTTW applications will need to be approved by the MECP 
according to Sections 34 and 98 of the Ontario Water Resources Act R.S.O. 1990 and the Water Taking and Transfer 
Regulation O. Reg. 387/04. 

During construction, short term impacts to the near surface and shallow groundwater quantity may be anticipated 
as a result of construction dewatering where wet sand soils are present in open excavations. The length of time 
where this impact would occur would be limited to the time when active pumping of the groundwater is being carried 
out. Once construction activities are complete, the shallow groundwater levels would be expected to stabilize. 

8.5 Secondary Infiltration Opportunities 

Due to the increased impermeable surfaces (such as roof-tops, roadways, sidewalks), the proposed development is 
expected to result in a reduction in the post-development infiltration level, and a corresponding increase in the 
estimated run-off. The use of secondary infiltration opportunities is recommended to reduce the variation between 
pre-development and post-development conditions, although due to the nature of the dominant soil type, there is 
typically significantly more runoff than infiltration. 

Mitigative measures that could be considered may include reducing the amount of impervious surface areas, which 
is not always practical to implement on an effective scale. Although the shallow clayey silt soils observed in the study 
area are not conducive to shallow groundwater recharge by infiltrated surface water, some opportunity is available 
in the silt and silty sand soils encountered in some of the boreholes. Because of the nature of the predominant silty 
clay till soils which are encountered near surface, there may be limited effectiveness in incorporating at-source 
infiltration structures such as dry-wells, infiltration galleries or using pervious pipe subsurface systems.  Similarly, the 
use of permeable pavements in parking areas, patios, and sidewalks are also not expected to yield a significant 
increase in the post-development infiltration. 
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More productive measures may include secondary infiltration by directing and capturing run-off water from 
impervious surfaces into landscaped areas where existing infiltration capacity can be utilized.  More specifically, 
considerations may include the following: 

• Increased topsoil depth throughout green space areas to reduce runoff.  In general, a run-off reduction up 
to 25% may be possible in areas where increased topsoil thicknesses are utilized (depending on final topsoil 
thickness, storm duration and intensity); and, 

• Collection of roof-top run-off into swales and/or vegetative filter strips to promote infiltration. 
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9. Qualifications of Assessors 
EXP Services Inc. provides a full range of environmental services through a full-time Earth and Environmental Services 
Group. EXP's Environmental Services Group has developed a strong working relationship with clients in both the 
private and public sectors and has developed a positive relationship with the Ontario Ministry of the Environment, 
Conservation and Parks (MECP). Personnel in the numerous branch offices form part of a large network of full-time 
dedicated environmental professionals in the EXP organization. 

This report was authored by Ms. Kelli Dobbin, G.I.T. Ms. Dobbin works in the Earth and Environment Discipline and 
has been thoroughly trained in conducting hydrogeological assessments. She obtained a Bachelor of Science Degree 
from the University of Waterloo and has been working in the geo-science field for over 6 years. She has authored 
and reviewed reports for numerous projects including residential and commercial developments that require 
hydrogeological input, groundwater impact assessments and calculated groundwater removal quantities for short-
and long-term construction. 

This report was reviewed by Ms. Heather Jaggard, M.Sc., P.Geo.  Ms. Jaggard is a hydrogeologist and environmental 
geoscientist with more than 9 years in the environmental field and is a licensed Professional Geoscientist (P.Geo.) in 
Ontario. She obtained a Master’s of Science (M.Sc.) in 2012 from Queen’s University in Kingston, and is a Qualified 
Person (QP) registered with the Ontario Ministry of Environment, Conservation and Parks (MECP).  She has worked 
in the Hydrogeological and Environmental fields since that time.  In her professional career for the past few years, 
Ms. Jaggard has completed numerous hydrogeological assessments and modelling works for land development sites. 
Environmental site assessments and preparation of submissions for Permit to Take Water (PTTW) have been part of 
her routine assignments. 
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11. General Limitations 
The information presented in this report is based on a limited investigation designed to provide information to 
support an assessment of the current environmental conditions within the subject property. The conclusions and 
recommendations presented in this report reflect Site conditions existing at the time of the investigation. 
Consequently, during the future development of the property, conditions not observed during this investigation may 
become apparent. Should this occur, EXP Services Inc. should be contacted to assess the situation, and the need for 
additional testing and reporting. EXP has qualified personnel to provide assistance in regards to any future 
geotechnical and environmental issues related to this property. 

Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our clients, with the usual 
thoroughness and competence of the engineering profession. It is intended that the outcome of this investigation 
assist in reducing the client's risk associated with environmental impairment. Our work should not be considered 
'risk mitigation'. No other warranty or representation, either expressed or implied, is included or intended in this 
report. 

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

EXP Services Inc. should be retained for a general review of the final design and specifications to verify that this report 
has been properly interpreted and implemented. If not afforded the privilege of making this review, EXP Services Inc. 
will assume no responsibility for interpretation of the recommendations in this report. 

This report was prepared for the exclusive use of Auburn Developments Inc. and may not be reproduced in whole 
or in part, without the prior written consent of EXP, or used or relied upon in whole or in part by other parties for 
any purposes whatsoever. Any use which a third party makes of this report, or any part thereof, or any reliance on 
or decisions to be made based on it, are the responsibility of such third parties. EXP Services Inc. accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this 
report. 

We trust this report is satisfactory for your purposes. Should you have any questions, please do not hesitate to 
contact this office. 
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  LON-00017696-GEPROJECT NO.

GeodeticDATUM

January 22, 2020DATES:  Boring Water Level

D
E
P
T
H

E
L
E
V
A
T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BH101BOREHOLE LOG 
Sheet 1 of 1 

CLIENT Auburn Developments Inc. PROJECT NO. LON-00017696-GE 

PROJECT Mount Pleasant Lands - London, Ontario DATUM Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 22, 2020 Water Level 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
277.8 

277.5 
TOPSOIL - 300 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace sand, trace gravel, stiff to 
very stiff, moist 

1 SS S1 100 9 15 

SS S2 100 12 14 

2 

SS S3 100 23 14 

3 

SS S4 100 22 12 

4 AS S5 11 

273.4 
SAND AND GRAVEL - brown, trace silt, 
compact, moist 

SS S6 60 14 7 
272.85 

End of Borehole at 5.0 m bgs. 

6 

7 

8 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) Borehole open to 4.6 m bgs and dry upon completion of drilling. S Sieve Analysis CU Consolidated Undrained Triaxial 
4) No significant methane gas concentration was detected upon completion of  Unit Weight UU Unconsolidated Undrained Triaxial 

drilling. P Field Permeability UC Unconfined Compression 
K Lab Permeability DS Direct Shear 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



    
    

   

     

 

             

  PROJECT NO.

DATUM

LON-00017696-GE

Geodetic

January 22, 2020DATES:  Boring Water Level

D
E
P
T
H

E
L
E
V
A
T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BOREHOLE LOG BH102/MW 
Sheet 1 of 1 

CLIENT 

PROJECT 

Auburn Developments Inc. 

Mount Pleasant Lands - London, Ontario 

PROJECT NO. 

DATUM 

LON-00017696-GE 

Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 22, 2020 Water Level Feb 7/20 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
282.9 
282.7 TOPSOIL - 200 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace sand, trace gravel, firm to 
very stiff, moist 

1 SS S1 100 6 18 

SS S2 100 14 13 

2 

SS S3 20 27 14 

3 

SS S4 100 18 13 

- becoming grey near 3.7 m bgs 
4 SS S5 100 14 13 

SS S6 100 13 12 
5 

- becoming very moist to wet below 5.6 m bgs 

6 
- dilatant silt layering encountered near 6.1 m 

SS S7 20 20 19bgs 

7 

SS S8 100 26 15 
8 

- 150 mm thick wet sand and gravel lens
274.8 encountered near 7.8 m bgs 

End of Borehole at 8.1 m bgs. 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) No significant methane gas concentration was detected upon completion of S Sieve Analysis CU Consolidated Undrained Triaxial 

drilling.  Unit Weight UU Unconsolidated Undrained Triaxial 
4) Water Level Readings: P Field Permeability UC Unconfined Compression

January 31, 2020 - 5.23 m bgs, Elevation 277.65 m K Lab Permeability DS Direct Shear
February 7, 2020 - 5.15 m bgs, Elevation 277.73 m 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



    
    

   

     

 

             

  PROJECT NO.

DATUM

LON-00017696-GE

Geodetic

January 23, 2020DATES:  Boring Water Level

D
E
P
T
H

E
L
E
V
A
T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BOREHOLE LOG BH103/MW 
Sheet 1 of 1 

CLIENT 

PROJECT 

Auburn Developments Inc. 

Mount Pleasant Lands - London, Ontario 

PROJECT NO. 

DATUM 

LON-00017696-GE 

Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 23, 2020 Water Level Feb 7/20 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
276.5 
276.3 TOPSOIL - 200 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace sand, trace gravel, very stiff, 
moist 

1 SS S1 100 16 14 

SS S2 100 22 12 

2 

SS S3 30 27 14 

3 

273.2 SS S4 100 18 14 
SAND - brown, fine to medium grained, some 
silt, trace gravel, compact to loose, wet 

4 SS S5 100 14 24 
- clayey silt layering encountered near 4.0 m 
bgs 

SS S6 100 8 17 
5 

270.6 
6 CLAYEY SILT TILL - grey, trace sand, trace 

gravel, very stiff, very moist 
SS S7 80 15 16 

270.0 
End of Borehole at 6.6 m bgs. 

7 

8 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) No significant methane gas concentration was detected upon completion of S Sieve Analysis CU Consolidated Undrained Triaxial 

drilling.  Unit Weight UU Unconsolidated Undrained Triaxial 
4) Water Level Readings: P Field Permeability UC Unconfined Compression

January 31, 2020 - 1.67 m bgs, Elevation 274.83 m K Lab Permeability DS Direct Shear
February 7, 2020 - 2.11 m bgs, Elevation 274.39 m 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



    
    

   

     

 

             

  PROJECT NO.

DATUM

LON-00017696-GE

Geodetic

January 21, 2020DATES:  Boring Water Level

D
E
P
T
H
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T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BOREHOLE LOG BH104/MW 
Sheet 1 of 1 

CLIENT 

PROJECT 

Auburn Developments Inc. 

Mount Pleasant Lands - London, Ontario 

PROJECT NO. 

DATUM 

LON-00017696-GE 

Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 21, 2020 Water Level Feb 7/20 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
278.4 
278.2 TOPSOIL - 150 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace sand, trace gravel, stiff to 
very stiff, moist 

1 SS S1 100 14 17 

SS S2 100 15 11 

2 

SS S3 100 16 13 

- possible cobble encountered near 2.7 m bgs 
3 - becoming grey near 2.9 m bgs 

SS S4 100 13 15 

4 SS S5 100 9 17 

SS S6 100 10 19 
5 

6 
- dilatant silt layering encountered near 6.1 m 

SS S7 100 8 22bgs 

7 

SS S8 100 21 12 
8 270.3 

End of Borehole at 8.1 m bgs. 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) No significant methane gas concentration was detected upon completion of S Sieve Analysis CU Consolidated Undrained Triaxial 

drilling.  Unit Weight UU Unconsolidated Undrained Triaxial 
4) Water Level Readings: P Field Permeability UC Unconfined Compression

January 31, 2020 - 3.12 m bgs, Elevation 275.25 m K Lab Permeability DS Direct Shear
February 7, 2020 - 3.09 m bgs, Elevation 275.28 m 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



    
    

   

     

 

             

  PROJECT NO.

DATUM

LON-00017696-GE

Geodetic

January 22, 2020DATES:  Boring Water Level

D
E
P
T
H

E
L
E
V
A
T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BOREHOLE LOG BH105/MW 
Sheet 1 of 1 

CLIENT 

PROJECT 

Auburn Developments Inc. 

Mount Pleasant Lands - London, Ontario 

PROJECT NO. 

DATUM 

LON-00017696-GE 

Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 22, 2020 Water Level Feb 7/20 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
277.0 
276.8 TOPSOIL - 200 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace sand, trace gravel, stiff to 
very stiff, moist 

1 SS S1 100 14 18 

SS S2 100 27 13 

2 

- dilatant silt layer encountered near 2.3 m bgs 
SS S3 100 17 15 

3 
273.8 

SANDY SILT - brown, trace clay, compact to SS S4 80 13 21 
dense, very moist 
- wet sand layer encountered near 3.2 m bgs 

4 AS S5 18 

SS S6 80 30 18 
5 - wet sand layer encountered near 4.9 m bgs 

271.4 
SAND AND GRAVEL - brown, trace silt, 
compact, wet 

6 

SS S7 60 18 17 
270.4 

End of Borehole at 6.6 m bgs. 

7 

8 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) No significant methane gas concentration was detected upon completion of S Sieve Analysis CU Consolidated Undrained Triaxial 

drilling.  Unit Weight UU Unconsolidated Undrained Triaxial 
4) Water Level Readings: P Field Permeability UC Unconfined Compression

January 31, 2020 - 5.18 m bgs, Elevation 271.78 m K Lab Permeability DS Direct Shear
February 7, 2020 - 5.09 m bgs, Elevation 271.87 m 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



   

     

 

            

  LON-00017696-GEPROJECT NO.

GeodeticDATUM

January 23, 2020DATES:  Boring Water Level

D
E
P
T
H

E
L
E
V
A
T
I
O
N

STRATA

DESCRIPTION

S
T
R
A
T
A

P
L
O

W
E
L
L

L
O
G

T
Y
P
E

SAMPLES

N
U
M
B
E
R

VALUE

SHEAR STRENGTH
S Field Vane Test (#=Sensitivity)
Penetrometer Torvane

Atterberg Limits and Moisture
W W WP L

T SPT N Value Dynamic Cone

BH106BOREHOLE LOG 
Sheet 1 of 1 

CLIENT Auburn Developments Inc. PROJECT NO. LON-00017696-GE 

PROJECT Mount Pleasant Lands - London, Ontario DATUM Geodetic 

LOCATION 2631 Hyde Park Rd & 1521 Sunningdale Rd W DATES: Boring January 23, 2020 Water Level 

D 
E 
P 
T 
H 

E 
L 
E 
V 
A 
T 
I 
O 
N 

STRATA 

DESCRIPTION 

S 
T 
R 
A 
T 
A 

P 
L 
O 

W 
E 
L 
L 

L 
O 
G 

T 
Y 
P 
E 

SAMPLES 

R 
E 

N C 
U O 
M V 
B E 
E R 
R Y 

N 
VALUE 

M C 
O O 
I N 
S T 
T E 
U N 
R T 
E 

SHEAR STRENGTH 
S Field Vane Test (#=Sensitivity) 
Penetrometer Torvane 

100 200 kPa 

Atterberg Limits and Moisture 
W W WP L 

(m bgs) (~m) T SPT N Value Dynamic Cone 

0 
280.6 
280.5 TOPSOIL - 150 mm 

(%) (blows) (%) 10 20 30 40 

CLAYEY SILT TILL - brown, weathered in 
upper levels, trace to some sand, trace to 
some gravel, stiff to very stiff, moist 

1 SS S1 100 24 10 

- possible cobble encountered near 1.5 m bgs 
AS S2 10 

2 

SS S3 100 25 12 

3 - becoming grey near 2.9 m bgs 

SS S4 100 27 13 

4 AS S5 15 

SS S6 100 11 15 
5 

6 

SS S7 100 12 19 
274.1 

End of Borehole at 6.6 m bgs. 

7 

8 

9 
SAMPLE LEGEND 

AS Auger Sample SS Split Spoon ST Shelby TubeNOTES 
Rock Core (eg. BQ, NQ, etc.) VN Vane Sample

1) Borehole Log interpretation requires assistance by EXP before use by others. 
Borehole Logs must be read in conjunction with EXP Report OTHER TESTS 
LON-00017696-GE. G Specific Gravity C Consolidation 

H Hydrometer CD Consolidated Drained Triaxial2) bgs denotes below ground surface. 
3) Borehole open to 5.8 m bgs and dry upon completion of drilling. S Sieve Analysis CU Consolidated Undrained Triaxial 
4) No significant methane gas concentration was detected upon completion of  Unit Weight UU Unconsolidated Undrained Triaxial 

drilling. P Field Permeability UC Unconfined Compression 
K Lab Permeability DS Direct Shear 

WATER LEVELS 
Apparent Measured Artesian (see Notes) 



































 

   
   

 
 

  Appendix D – Grain Size Analyses 

15701 Robin’s Hill Road | London, Ontario | Canada 
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GRAIN SIZE DIAMETER (mm)

CLAY
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE

SILT SAND GRAVEL

MODIFIED M.I.T. CLASSIFICATION

MECHANICAL GRAIN SIZE ANALYSIS 

100 

90 

80
P 
E 
R 
C 70 
E 
N 
T 

60 

P 
A 50 
S 
S 
I 

40 
N 
G 

30 

20 

10 

0 

0.0001 0.001 0.01 0.1 1 10 100 

Sand, some Silt, trace Gravel 
Gravel - 4% 
Sand - 85% 

Silt & Clay - 11% 
Estimated Hydraulic Conductivity, K ~ 3.1 x 10-3 cm/s 

GRAIN SIZE DIAMETER (mm) 

CLAY 
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE 

SILT SAND GRAVEL 

MODIFIED M.I.T. CLASSIFICATION Sample Description: 
Sand (BH103 S6, 4.6 - 5.0 m bgs) 

Project: LON-00017696-GE 
Mount Pleasant Lands 

Figure 1 



   

  

    
      

 
 

   
 

 
 

 
       

MECHANICAL GRAIN SIZE ANALYSIS 

100 
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60 

P 
A 50 
S 
S 
I 40 

N 
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30 

20 

10 

0 

0.0001 0.001 0.01 0.1 1 10 100 

GRAIN SIZE DIAMETER (mm) 

Sandy Silt, trace Clay 
Gravel - 0% 
Sand - 27% 
Silt - 70% 
Clay - 3% 

Estimated Hydraulic Conductivity, K ~ 7.2 x 10-5 cm/s 

CLAY 
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE 

SILT SAND GRAVEL 

MODIFIED M.I.T. CLASSIFICATION Sample Description: 
Sandy Silt (BH105 S6, 4.6 - 5.0 m bgs) 

Project: LON-00017696-GE 
Mount Pleasant Lands 

Figure 2 
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   Appendix E – Infiltration Testing 

15701 Robin’s Hill Road | London, Ontario | Canada 
t: +1.519.963.3000 | f: +1.519.963.1152 | exp.com 
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Test 
Number 

Depth 
(m) 

Soil Type 

Estimated 

permeability (Kfs)
2 

(cm/s) 

Calculated 
Infiltration Rate 

(I)2 (mm/hr) 

Ratio of Mean 
Measured 

Infiltration Rates3 
Safety Factor (C) 

INF1 0.60 Clayey Silt Till 4.74E-03 130 
INF2 0.60 Clayey Silt Till 4.13E-03 125 
INF3 0.60 Clayey Silt Till 1.57E-03 97 
INF4 0.60 Clayey Silt Till 1.50E-03 96 

111 
1.2 3.5 

Maximum 37 
Minimum 27 

Geometric Mean 32 

Ratio of Mean 
Measured 

Infiltration Rates3 
Safety Factor (C) 

<1 2.5 
1.1 to 4.0 3.5 
4.1 to 8.0 4.5 
8.1 to 16.0 6.5 
16.1 or greater 8.5 

Notes: 

Prepared by: K.Dobbin 
Date: 06-May-21 

1Inconclusive/negative/zero infiltration results are excluded from the summary of infiltration calculations 

Summary of Infiltration Rate Calculation1 

Geometric Mean 

Design Infiltration Rate4 

Safety Correction Factors for Calculating 
Design Infiltration Rates 

Test Location: 

2The relationship between infiltration rate and hydraulic conductivity is taken as Kfs = 6E-11(I3.7363), as described in the "Stormwater Management 
Criteria" from the Toronto and Region Conservation Authority, dated August 2012 

3Ratio is determined by dividing the geometric mean measured infiltration rate at the proposed bottom elevation by the geometric mean measured 
infiltration rate of the least permeable soil horizon within 1.5 meters below the proposed bottom elevation. 

***Design Infiltration Rate is calculated by dividing the geometric mean measured infiltration rate at the proposed bottom elevation by the safety 
correction factor 

Project number: 17696-HG 

Site Location: Mount Pleasant Lands 



 

   
   

 
 

  Appendix F – MECP Water Well Record Summary 

15701 Robin’s Hill Road | London, Ontario | Canada 
t: +1.519.963.3000 | f: +1.519.963.1152 | exp.com 

http://www.exp.com/


 
  

 

 

 

 
  
  

 
  

TABLE F1 

Well ID Well Type 
Date 

Completed 
Depth 

(m) 
Water Use Water Status Screened Lithology 

Water Found 
at Depth 

(m) 

Static Water 
Level 
(m) 

4102043 Overburden 06-Jan-61 22.3 Domestic Water Supply Gravel 20.7 10.7 
4102150 Overburden 01-May-62 31.4 Domestic Water Supply Gravel 31.4 10.7 
4102151 Overburden 20-Aug-63 8.5 Domestic Water Supply Clay 4.6 1.2 
4104570 Overburden 24-Jul-68 14.9 Domestic Water Supply Sand 11.6 4.6 
4104571 Overburden 17-Jun-68 14.9 Domestic Water Supply Sand 11.6 4.6 
4105314 Bedrock 23-Jul-70 65.8 Domestic Water Supply Bedrock 65.5 21.3 
4105652 Overburden 15-Nov-71 19.8 Domestic Water Supply Sand 18.3 8.2 
4106241 Overburden 27-Mar-73 16.8 Domestic Water Supply Sand 14.0 5.8 
4106856 Overburden 31-Jul-74 14.6 Domestic Water Supply Sand 14.0 4.9 
4106897 Overburden 25-Jul-74 53.9 Abandoned-Other --- Sand 53.6 18.3 
4106992 Overburden 24-Sep-74 14.9 Domestic Water Supply Sand 12.5 11.6 
4108452 Overburden 20-Jun-78 12.2 Domestic Water Supply Gravel 11.6 9.1 
4108453 Overburden 20-Jun-78 11.6 Domestic Water Supply Gravel 6.1 6.1 
4108619 Overburden 06-Sep-78 14.6 Domestic Water Supply Sand 14.0 7.6 
4109161 Overburden 10-Oct-79 40.8 Domestic Water Supply Sand 36.0 10.4 
4110387 Overburden 02-Sep-85 28.7 Domestic Water Supply Sand 24.4 9.1 
4113399 Overburden 16-May-95 11.3 Domestic Water Supply Sand 9.8 5.9 
4114099 Overburden 03-Aug-98 25.3 Domestic Water Supply Sand & Gravel 22.3 9.1 
4114261 Overburden 12-May-99 12.2 Domestic Water Supply Gravel 8.5 3.7 
7157210 Overburden 04-Nov-10 6.1 Monitoring Test Hole Sand --- ---
7157217 Overburden 23-Sep-10 13.7 Monitoring Test Hole Silty Sand 11.3 11.3 
7157218 Overburden 21-Sep-10 9.1 Monitoring Test Hole Sand & Gravel 0.9 0.9 
7234309 Overburden 29-Sep-14 21.3 Domestic Water Supply Sand & Gravel 9.1 9.8 
7251789 Overburden 30-Sep-15 6.1 Monitoring Test Hole Sand & Gravel 3.0 
7273094 Overburden 30-Sep-16 8.5 Abandoned-Other --- --- --- ---



 

   
   

 
 

  Appendix G – Water Levels and Hydrographs 

15701 Robin’s Hill Road | London, Ontario | Canada 
t: +1.519.963.3000 | f: +1.519.963.1152 | exp.com 
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LON-00017696-HG 
Mount Pleasant Lands 
2631 Hyde Park Road & 1521 Sunningdale Road West 

Groundwater and Surface Water Level Monitoring - Meters Above Sea Level (mASL) 
Station ID BH102/MW BH103/MW BH104/MW BH105/MW MW1-S MW1-D MW3-S MW3-D MW4-S MW4-D P-101 Inside P-101 Outside SG1 
Elevation 282.88 276.50 278.37 276.96 277.12 277.12 277.48 277.48 278.98 278.98 275.83 275.83 275.72 

Top of Pipe Elevation 283.79 277.23 279.24 277.73 277.99 277.50 278.34 278.31 280.03 279.98 277.12 - -
Water Elevation (mASL) 

31-Jan-20 277.65 274.83 275.25 271.78 276.72 276.55 275.30 272.32 Dry 271.66 275.96 Frozen -
7-Feb-20 277.73 274.39 275.28 271.87 - - - - - - Frozen Frozen -

17-Mar-20 277.47 274.19 275.21 271.93 276.81 276.63 274.64 272.63 Dry 271.92 - - -
28-Apr-20 277.48 273.75 275.12 272.05 276.34 276.19 273.95 272.29 Dry 272.12 276.39 276.39 -
25-May-20 277.05 273.81 275.10 271.88 276.18 275.69 274.00 272.31 Dry 271.99 277.43 277.43 -

4-Jun-20 277.10 273.48 274.98 271.83 276.12 275.99 273.63 272.17 Dry 271.95 276.18 276.16 -
28-Feb-21 Damaged 272.59 274.75 Dry 276.52 275.93 272.86 272.21 Dry 270.40 Dry Dry 275.83 
24-Mar-21 Damaged 273.11 274.79 270.98 276.47 275.99 273.22 272.54 Dry 270.90 275.59 276.06 276.10 
19-Apr-21 Damaged 273.34 274.83 271.02 276.24 276.04 273.59 273.00 Dry 271.25 275.71 276.12 276.16 
4-May-21 Damaged - - - - - - - - - 275.75 276.05 276.10 
28-Jun-21 Damaged 272.57 274.51 Dry 276.19 276.02 - - Dry 270.66 275.78 Dry 275.81 
30-Jul-21 Damaged 271.77 - Dry 276.14 275.99 - - Dry 270.53 275.76 Dry Dry 

27-Aug-21 Damaged 271.71 274.36 Dry 276.13 275.95 - - Dry 270.55 275.74 Dry Dry 
15-Sep-21 Damaged 272.27 274.57 Dry 276.00 275.83 272.35 272.08 Dry 270.45 Dry Dry Dry 

Groundwater and Surface Water Level Monitoring - Meters Below Ground Surface (mbgs) 
Station ID BH102/MW BH103/MW BH104/MW BH105/MW MW1-S MW1-D MW3-S MW3-D MW4-S MW4-D P-101 Inside P-101 Outside SG1 
Elevation 282.88 276.50 278.37 276.96 277.12 277.12 277.48 277.48 278.98 278.98 275.91 275.91 275.91 

Top of Pipe Elevation 283.79 277.23 279.24 277.73 277.99 277.50 278.34 278.31 280.03 279.98 277.43 - -
Depth Below Ground Surface (mbgs) 

31-Jan-20 5.23 1.67 3.12 5.18 0.40 0.57 2.18 5.16 Dry 7.32 0.18 Frozen -
7-Feb-20 5.15 2.11 3.09 5.09 - - - - - - Frozen Frozen -

17-Mar-20 5.41 2.31 3.16 5.03 0.31 0.49 2.84 4.85 Dry 7.06 - - -
28-Apr-20 5.40 2.75 3.25 4.92 0.78 0.93 3.53 5.19 Dry 6.86 -0.25 -0.25 -
25-May-20 5.83 2.69 3.27 5.08 0.94 1.43 3.48 5.17 Dry 6.99 -1.29 -1.29 -

4-Jun-20 5.78 3.02 3.39 5.13 1.00 1.13 3.85 5.31 Dry 7.03 -0.04 -0.02 -
28-Feb-21 Damaged 3.91 3.62 Dry 0.60 1.19 4.62 5.27 Dry 8.58 Dry Dry -0.11 
24-Mar-21 Damaged 3.39 3.58 5.98 0.65 1.13 4.26 4.94 Dry 8.08 0.24 -0.23 -0.39 
19-Apr-21 Damaged 3.16 3.54 5.94 0.88 1.08 3.89 4.48 Dry 7.73 0.12 -0.29 -0.44 
4-May-21 Damaged - - - - - - - - - 0.08 -0.22 -0.39 
28-Jun-21 Damaged 3.93 3.86 Dry 0.93 1.10 - - Dry 8.32 0.05 Dry -0.09 
30-Jul-21 Damaged 4.73 - Dry 0.98 1.13 - - Dry 8.45 0.07 Dry Dry 

27-Aug-21 Damaged 4.79 4.01 Dry 0.99 1.17 - - Dry 8.43 0.09 Dry Dry 
15-Sep-21 Damaged 4.23 3.80 Dry 1.12 1.29 5.13 5.40 Dry 8.53 Dry Dry Dry 

Notes: 
- indicates not measured 
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MW4-D Datalogger Manual WLs Ground Surface Elevation Precipitation 
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BH104/MW Datalogger Manual WLs Precipitation 



 
 
  

    

 

 
 

 

 
 

   
  

  

  

  

  

  

  
           

 

        

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

as
l) 

Pr
ec

ip
ita

tio
n 

(m
m

) 

All Monitoring Wells 
276 1.2 

275 1 

274 0.8 

273 0.6 

272 0.4 

271 0.2 

270 0 
26-Feb-21 18-Mar-21 7-Apr-21 27-Apr-21 17-May-21 6-Jun-21 26-Jun-21 16-Jul-21 5-Aug-21 25-Aug-21 14-Sep-21 

Date 

MW3-S Datalogger MW4-D Datalogger BH103/MW Datalogger BH104/MW Datalogger 



 
 

 

    

 

 

  
  

 
 

 
 

 

 
 

           

 
 

 

 

 

 

 
 

  

 

        

 
 

 

 

 

 
275.20 

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

as
l) 

Station 101 
275.90 80 

275.80 
70 

275.70 
60 

275.60 

275.50 

275.40 

275.30 

Dry 
Conditions 

26-Feb-21 18-Mar-21 7-Apr-21 27-Apr-21 17-May-21 6-Jun-21 26-Jun-21 16-Jul-21 5-Aug-21 25-Aug-21 14-Sep-21 

10 
275.10 

275.00 0 

Date 

Ground Surface Elevation P101 Datalogger Manual WLs Precipitation 

Pr
ec

ip
ita

tio
n 

(m
m

) 

50 

40 

30 

20 



 

   
   

 
 

    Appendix H – Water Quality Data 
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Groundwater Quality Results 
1521 Sunningdael Road West, London, ON 
Project No. 17696 

24-Mar-21 24-Mar-21 24-Mar-21 24-Mar-21 

Anion Sum NV me/L 17.5 7.21 5.15 5.57 
Bicarb. Alkalinity (calc. as CaCO3) NV mg/L 250 210 240 230 
Calculated TDS NV mg/L 1000 420 280 300 
Carb. Alkalinity (calc. as CaCO3) NV mg/L 1.8 2 1.7 3.1 
Cation Sum NV me/L 19.2 8.62 6.02 5.65 
Hardness (CaCO3) NV mg/L 400 360 290 220 
Ion Balance (% Difference) NV % 4.58 8.91 7.82 0.75 
Langelier Index (@ 20C) NV N/A 0.85 0.96 0.811 0.738 
Langelier Index (@ 4C) NV N/A 0.604 0.712 0.562 0.489 
Saturation pH (@ 20C) NV N/A 7.03 7.03 7.08 7.42 
Saturation pH (@4C) NV N/A 7.28 7.28 7.33 7.67 

Total Ammonia-N NV mg/L <0.050 <0.050 <0.050 <0.050 
Conductivity NV umho/cm 2000 810 550 520 
Dissolved Organic Carbon (DOC) NV mg/L 0.77 2.4 1.1 0.66 
Orthophosphate (P) NV mg/L <0.010 <0.010 <0.010 0.012 
pH NV pH 7.88 7.99 7.89 8.16 
Dissolved Sulphate (SO4) NV mg/L 17 50 8.3 40 
Alkalinity (Total as CaCO3) NV mg/L 250 210 240 230 
Dissolved Chloride (Cl-) NV mg/L 420 67 3.9 2.9 
Nitrite (N) 1 mg/L <0.010 <0.010 <0.010 <0.010 
Nitrate (N) 10 mg/L 3.12 0.12 1.68 0.1 
Nitrate + Nitrite (N) NV mg/L 3.12 0.12 1.68 0.1 

Dissolved Aluminum (Al) NV ug/L <4.9 <4.9 <4.9 6.9 
Dissolved Antimony (Sb) 6 ug/L <0.50 <0.50 <0.50 <0.50 
Dissolved Arsenic (As) 25 ug/L <1.0 <1.0 <1.0 1.5 
Dissolved Barium (Ba) 1000 ug/L 55 39 19 110 
Dissolved Beryllium (Be) NV ug/L <0.40 <0.40 <0.40 <0.40 
Dissolved Boron (B) 5000 ug/L 12 <10 17 97 
Dissolved Cadmium (Cd) 5 ug/L <0.090 <0.090 <0.090 <0.090 
Dissolved Calcium (Ca) NV ug/L 130000 120000 91000 43000 
Dissolved Chromium (Cr) 50 ug/L <5.0 <5.0 <5.0 <5.0 
Dissolved Cobalt (Co) NV ug/L <0.50 <0.50 <0.50 <0.50 
Dissolved Copper (Cu) NV ug/L 0.96 1.6 1.4 <0.90 
Dissolved Iron (Fe) NV ug/L <100 <100 <100 <100 
Dissolved Lead (Pb) 10 ug/L <0.50 <0.50 <0.50 <0.50 
Dissolved Magnesium (Mg) NV ug/L 17000 14000 15000 28000 
Dissolved Manganese (Mn) NV ug/L <2.0 <2.0 <2.0 31 
Dissolved Molybdenum (Mo) NV ug/L <0.50 <0.50 17 17 
Dissolved Nickel (Ni) NV ug/L <1.0 <1.0 <1.0 <1.0 
Dissolved Phosphorous (P) NV ug/L <100 <100 <100 <100 
Dissolved Potassium (K) NV ug/L 1500 360 2100 1600 
Dissolved Selenium (Se) 10 ug/L <2.0 <2.0 <2.0 <2.0 
Dissolved Silicon (Si) NV ug/L 3800 2200 3800 7100 
Dissolved Silver (Ag) NV ug/L <0.090 <0.090 <0.090 <0.090 
Dissolved Sodium (Na) NV ug/L 260000 30000 4400 27000 
Dissolved Strontium (Sr) NV ug/L 170 140 96 1500 
Dissolved Thallium (Tl) NV ug/L <0.050 <0.050 <0.050 <0.050 
Dissolved Titanium (Ti) NV ug/L <5.0 <5.0 <5.0 <5.0 
Dissolved Uranium (U) 20 ug/L 0.55 1.4 0.52 2.6 
Dissolved Vanadium (V) NV ug/L <0.50 <0.50 <0.50 0.71 
Dissolved Zinc (Zn) NV ug/L <5.0 <5.0 <5.0 <5.0 

Metals 

Inorganics 

Calculated Parameters 

CRITERIA ODWQS Units 
MW3D MW4D MW103 MW104 

Notes: 

Results compared to Ontario Drinking Water Quality Standards 

NV indicates 'No value' 

N/A indicates 'Not Applicable' 

Exceeds ODWQS 



  
    

  

   
 

   
 

  
  

  
  

 

  
 

  
 

  

  
  

 
 

  
  
  
  

  
 
 
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

  
 
 
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  
  
  
  
  
  
 
  

   

 

   

 

 

 

Surface Water Quality Results 
1521 Sunningdale Road West, London, ON 
Project No. 17696 

24-Mar-21 

Bicarb. Alkalinity (calc. as CaCO3) NV mg/L 220 
Calculated TDS NV mg/L 340 
Carb. Alkalinity (calc. as CaCO3) NV mg/L 2.8 
Hardness (CaCO3) NV mg/L 300 
Langelier Index (@ 20C) NV N/A 1.06 
Langelier Index (@ 4C) NV N/A 0.806 
Saturation pH (@ 20C) NV N/A 7.07 
Saturation pH (@4C) NV N/A 7.32 

Total Ammonia-N NV mg/L <0.050 
Conductivity NV umho/cm 570 
Total Organic Carbon (TOC) NV mg/L 10 
Orthophosphate (P) NV mg/L 0.069 
pH 6.5 - 8.5 pH 8.12 
Total Phosphorus NV mg/L 0.15 
Dissolved Sulphate (SO4) NV mg/L 63 
Turbidity NV NTU 1.4 
Alkalinity (Total as CaCO3) NV mg/L 230 
Dissolved Chloride (Cl-) NV mg/L 7.1 
Nitrite (N) NV mg/L <0.010 
Nitrate (N) NV mg/L <0.10 

Dissolved Calcium (Ca) NV mg/L 100 
Dissolved Magnesium (Mg) NV mg/L 11 
Dissolved Potassium (K) NV mg/L 8 
Dissolved Sodium (Na) NV mg/L 4.3 
Total Aluminum (Al) 75 ug/L 79 
Total Antimony (Sb) 20 ug/L <0.50 
Total Arsenic (As) 100 ug/L 1 
Total Barium (Ba) NV ug/L 21 
Total Beryllium (Be) 11 ug/L <0.40 
Total Boron (B) 200 ug/L 21 
Total Cadmium (Cd) 0.1 ug/L <0.090 
Total Calcium (Ca) NV ug/L 100000 
Total Chromium (Cr) 8.9 ug/L <5.0 
Total Cobalt (Co) 0.9 ug/L <0.50 
Total Copper (Cu) 5 ug/L 2.7 
Total Iron (Fe) 300 ug/L 320 
Total Lead (Pb) 5 ug/L <0.50 
Total Magnesium (Mg) NV ug/L 11000 
Total Manganese (Mn) NV ug/L 42 
Total Molybdenum (Mo) 40 ug/L 1.7 
Total Nickel (Ni) 25 ug/L <1.0 
Total Potassium (K) NV ug/L 7900 
Total Selenium (Se) 100 ug/L <2.0 
Total Silicon (Si) NV ug/L 5500 
Total Silver (Ag) 0.1 ug/L <0.090 
Total Sodium (Na) NV ug/L 4100 
Total Strontium (Sr) NV ug/L 120 
Total Thallium (Tl) 0.3 ug/L <0.050 
Total Titanium (Ti) NV ug/L <5.0 
Total Vanadium (V) 6 ug/L 0.78 
Total Zinc (Zn) 20 ug/L 8.2 
Dissolved Aluminum (Al) NV ug/L <4.9 
Dissolved Antimony (Sb) NV ug/L <0.50 
Dissolved Arsenic (As) NV ug/L <1.0 
Dissolved Barium (Ba) NV ug/L 19 
Dissolved Beryllium (Be) NV ug/L <0.40 
Dissolved Bismuth (Bi) NV ug/L <1.0 
Dissolved Boron (B) NV ug/L 20 
Dissolved Cadmium (Cd) NV ug/L <0.090 
Dissolved Calcium (Ca) NV ug/L 98000 
Dissolved Chromium (Cr) NV ug/L <5.0 
Dissolved Cobalt (Co) NV ug/L <0.50 
Dissolved Copper (Cu) NV ug/L 3.9 
Dissolved Iron (Fe) NV ug/L <100 
Dissolved Lead (Pb) NV ug/L <0.50 
Dissolved Lithium (Li) NV ug/L <5.0 
Dissolved Magnesium (Mg) NV ug/L 11000 
Dissolved Manganese (Mn) NV ug/L 16 
Dissolved Molybdenum (Mo) NV ug/L 1.6 
Dissolved Nickel (Ni) NV ug/L <1.0 
Dissolved Phosphorous (P) NV ug/L 100 
Dissolved Potassium (K) NV ug/L 7900 
Dissolved Selenium (Se) NV ug/L <2.0 
Dissolved Silicon (Si) NV ug/L 5200 
Dissolved Silver (Ag) NV ug/L <0.090 
Dissolved Sodium (Na) NV ug/L 4100 
Dissolved Strontium (Sr) NV ug/L 110 
Dissolved Tellurium (Te) NV ug/L <1.0 
Dissolved Thallium (Tl) NV ug/L <0.050 
Dissolved Tin (Sn) NV ug/L <1.0 
Dissolved Titanium (Ti) NV ug/L <5.0 
Dissolved Tungsten (W) NV ug/L <1.0 
Dissolved Uranium (U) NV ug/L 1.2 
Dissolved Vanadium (V) NV ug/L <0.50 
Dissolved Zinc (Zn) NV ug/L 6.3 

<1.0 

Inorganics 

Metals 

CRITERIA PWQO Units 

Calculated Parameters 

SW1 P101 

NV ug/L Dissolved Zirconium (Zr) 

Notes: 

Results compared to Ontario Provincial Water Quality Objectives (PWQO) 

NV indicates 'No value' 

N/A indicates ' Not Applicabale' 

Exceeds PWQO 



    
  

  
  

   

Your Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Your C.O.C. #: 817254-01-01 

Attention: Eric Buchanan 

exp Services Inc 
London Branch 
15701 Robin's Hill Rd 
Unit 2 
London, ON 
CANADA  N5V 0A5 

Report Date: 2021/03/31 
Report #: R6577096 

Version: 1 - Final 

CERTIFICATE OF ANALYSIS 
BV LABS JOB #: C178913 
Received: 2021/03/24, 15:47 

Sample Matrix: Water
# Samples Received: 5 

Date Date 
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method 

Alkalinity 5 N/A 2021/03/30 CAM SOP-00448 SM 23 2320 B m 
Carbonate, Bicarbonate and Hydroxide 5 N/A 2021/03/30 CAM SOP-00102 APHA 4500-CO2 D 
Chloride by Automated Colourimetry 5 N/A 2021/03/29 CAM SOP-00463 SM 23 4500-Cl E m 
Conductivity 5 N/A 2021/03/30 CAM SOP-00414 SM 23 2510 m 
Dissolved Organic Carbon (DOC) (1) 4 N/A 2021/03/26 CAM SOP-00446 SM 23 5310 B m 
Hardness (calculated as CaCO3) 4 N/A 2021/03/30 CAM SOP SM 2340 B 

00102/00408/00447 
Hardness (calculated as CaCO3) 1 N/A 2021/03/31 CAM SOP SM 2340 B 

00102/00408/00447 
Lab Filtered Metals Analysis by ICP 1 2021/03/27 2021/03/29 CAM SOP-00408 EPA 6010D m 
Lab Filtered Metals by ICPMS 4 2021/03/27 2021/03/30 CAM SOP-00447 EPA 6020B m 
Lab Filtered Metals by ICPMS 1 2021/03/30 2021/03/31 CAM SOP-00447 EPA 6020B m 
Total Metals Analysis by ICPMS 1 N/A 2021/03/30 CAM SOP-00447 EPA 6020B m 
Ion Balance (% Difference) 4 N/A 2021/03/31 
Anion and Cation Sum 3 N/A 2021/03/30 
Anion and Cation Sum 1 N/A 2021/03/31 
Total Ammonia-N 1 N/A 2021/03/29 CAM SOP-00441 USGS I-2522-90 m 
Total Ammonia-N 4 N/A 2021/03/30 CAM SOP-00441 USGS I-2522-90 m 
Nitrate (NO3) and Nitrite (NO2) in Water (2) 5 N/A 2021/03/30 CAM SOP-00440 SM 23 4500-NO3I/NO2B 
pH 5 2021/03/26 2021/03/30 CAM SOP-00413 SM 4500H+ B m 
Orthophosphate 5 N/A 2021/03/29 CAM SOP-00461 EPA 365.1 m 
Sat. pH and Langelier Index (@ 20C) 5 N/A 2021/03/31 Auto Calc 
Sat. pH and Langelier Index (@ 4C) 5 N/A 2021/03/31 Auto Calc 
Sulphate by Automated Colourimetry 5 N/A 2021/03/29 CAM SOP-00464 EPA 375.4 m 
Total Dissolved Solids (TDS calc) 5 N/A 2021/03/31 Auto Calc 
Total Organic Carbon (TOC) (3) 1 N/A 2021/03/26 CAM SOP-00446 SM 23 5310B m 
Total Phosphorus (Colourimetric) 1 2021/03/26 2021/03/26 CAM SOP-00407 SM 23 4500 P B H m 
Turbidity 1 N/A 2021/03/29 CAM SOP-00417 SM 23 2130 B m 

Remarks: 

Page 1 of 18 
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd. 
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CERTIFICATE OF ANALYSIS 
BV  LABS  JOB  #:  C178913 
Received:  2021/03/24,  15:47 

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau 
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA. 

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession 
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in 
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are 
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement 
Uncertainty has not been accounted for when stating conformity to the referenced standard. 

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or 
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. 
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless 
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the 
customer or their agent. 

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope 
dilution methods. 
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested. 
This Certificate shall not be reproduced except in full, without the written approval of the laboratory. 
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance. 

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference. 
(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC. 
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures. 
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC. 

Encryption  Key 

Please  direct  all  questions  regarding  this  Certificate  of  Analysis  to  your  Project  Manager. 
Christine  Gripton,  Senior  Project  Manager 
Email:  Christine.Gripton@bureauveritas.com 
Phone#  (519)652-9444 
====================================================================  
This  report  has  been  generated  and  distributed  using  a  secure  automated  process. 
BV  Labs  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required  "signatories",  as  per  ISO/IEC  17025,  signing  the  reports.   For  
Service  Group  specific  validation  please  refer  to  the  Validation  Signature  Page.  

Total Cover Pages : 2 
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Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com 

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd. 

Your Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Your C.O.C. #: 817254-01-01 

Attention: Eric Buchanan 

exp Services Inc 
London Branch 
15701 Robin's Hill Rd 
Unit 2 
London, ON 
CANADA  N5V 0A5 

Report Date: 2021/03/31 
Report #: R6577096 

Version: 1 - Final 

www.bvlabs.com
mailto:Christine.Gripton@bureauveritas.com


BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

RCAP - COMPREHENSIVE (LAB FILTERED) 

BV Labs ID PDW394 PDW395 PDW396 PDW397 

Sampling Date 2021/03/24 2021/03/24 2021/03/24 2021/03/24 

COC Number 817254-01-01 817254-01-01 817254-01-01 817254-01-01 

UNITS MW103 RDL MW3D MW4D QC Batch MW104 RDL QC Batch 

Calculated Parameters 

Anion Sum me/L 17.5 N/A 7.21 5.15 7266563 5.57 N/A 7266563 
Bicarb. Alkalinity (calc. as CaCO3) mg/L 250 1.0 210 240 7266523 230 1.0 7266523 
Calculated TDS mg/L 1000 1.0 420 280 7266568 300 1.0 7266568 
Carb. Alkalinity (calc. as CaCO3) mg/L 1.8 1.0 2.0 1.7 7266523 3.1 1.0 7266523 
Cation Sum me/L 19.2 N/A 8.62 6.02 7266563 5.65 N/A 7266563 
Hardness (CaCO3) mg/L 400 1.0 360 290 7266294 220 1.0 7266294 
Ion Balance (% Difference) % 4.58 N/A 8.91 7.82 7266316 0.750 N/A 7266316 
Langelier Index (@ 20C) N/A 0.850 0.960 0.811 7266564 0.738 7266564 
Langelier Index (@ 4C) N/A 0.604 0.712 0.562 7266565 0.489 7266565 
Saturation pH (@ 20C) N/A 7.03 7.03 7.08 7266564 7.42 7266564 
Saturation pH (@ 4C) N/A 7.28 7.28 7.33 7266565 7.67 7266565 
Inorganics 

Total Ammonia-N mg/L <0.050 0.050 <0.050 <0.050 7269357 <0.050 0.050 7269357 
Conductivity umho/cm 2000 1.0 810 550 7269628 520 1.0 7269628 
Dissolved Organic Carbon mg/L 0.77 0.40 2.4 1.1 7269491 0.66 0.40 7269491 
Orthophosphate (P) mg/L <0.010 0.010 <0.010 <0.010 7269591 0.012 0.010 7269591 
pH pH 7.88 7.99 7.89 7269629 8.16 7269629 
Dissolved Sulphate (SO4) mg/L 17 1.0 50 8.3 7269590 40 1.0 7269590 
Alkalinity (Total as CaCO3) mg/L 250 1.0 210 240 7269603 230 1.0 7269603 
Dissolved Chloride (Cl-) mg/L 420 5.0 67 3.9 7269566 2.9 1.0 7269566 
Nitrite (N) mg/L <0.010 0.010 <0.010 <0.010 7269484 <0.010 0.010 7269484 
Nitrate (N) mg/L 3.12 0.10 0.12 1.68 7269484 0.10 0.10 7269484 
Nitrate + Nitrite (N) mg/L 3.12 0.10 0.12 1.68 7269484 0.10 0.10 7269484 
Metals 

Dissolved Aluminum (Al) ug/L <4.9 4.9 <4.9 <4.9 7270416 6.9 4.9 7274526 
Dissolved Antimony (Sb) ug/L <0.50 0.50 <0.50 <0.50 7270416 <0.50 0.50 7274526 
Dissolved Arsenic (As) ug/L <1.0 1.0 <1.0 <1.0 7270416 1.5 1.0 7274526 
Dissolved Barium (Ba) ug/L 55 2.0 39 19 7270416 110 2.0 7274526 
Dissolved Beryllium (Be) ug/L <0.40 0.40 <0.40 <0.40 7270416 <0.40 0.40 7274526 
Dissolved Boron (B) ug/L 12 10 <10 17 7270416 97 10 7274526 
Dissolved Cadmium (Cd) ug/L <0.090 0.090 <0.090 <0.090 7270416 <0.090 0.090 7274526 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
N/A = Not Applicable 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

RCAP - COMPREHENSIVE (LAB FILTERED) 

BV Labs ID PDW394 PDW395 PDW396 PDW397 

Sampling Date 2021/03/24 2021/03/24 2021/03/24 2021/03/24 

COC Number 817254-01-01 817254-01-01 817254-01-01 817254-01-01 

UNITS MW103 RDL MW3D MW4D QC Batch MW104 RDL QC Batch 

Dissolved Calcium (Ca) ug/L 130000 200 120000 91000 7270416 43000 200 7274526 
Dissolved Chromium (Cr) ug/L <5.0 5.0 <5.0 <5.0 7270416 <5.0 5.0 7274526 
Dissolved Cobalt (Co) ug/L <0.50 0.50 <0.50 <0.50 7270416 <0.50 0.50 7274526 
Dissolved Copper (Cu) ug/L 0.96 0.90 1.6 1.4 7270416 <0.90 0.90 7274526 
Dissolved Iron (Fe) ug/L <100 100 <100 <100 7270416 <100 100 7274526 
Dissolved Lead (Pb) ug/L <0.50 0.50 <0.50 <0.50 7270416 <0.50 0.50 7274526 
Dissolved Magnesium (Mg) ug/L 17000 50 14000 15000 7270416 28000 50 7274526 
Dissolved Manganese (Mn) ug/L <2.0 2.0 <2.0 <2.0 7270416 31 2.0 7274526 
Dissolved Molybdenum (Mo) ug/L <0.50 0.50 <0.50 17 7270416 17 0.50 7274526 
Dissolved Nickel (Ni) ug/L <1.0 1.0 <1.0 <1.0 7270416 <1.0 1.0 7274526 
Dissolved Phosphorus (P) ug/L <100 100 <100 <100 7270416 <100 100 7274526 
Dissolved Potassium (K) ug/L 1500 200 360 2100 7270416 1600 200 7274526 
Dissolved Selenium (Se) ug/L <2.0 2.0 <2.0 <2.0 7270416 <2.0 2.0 7274526 
Dissolved Silicon (Si) ug/L 3800 50 2200 3800 7270416 7100 50 7274526 
Dissolved Silver (Ag) ug/L <0.090 0.090 <0.090 <0.090 7270416 <0.090 0.090 7274526 
Dissolved Sodium (Na) ug/L 260000 100 30000 4400 7270416 27000 100 7274526 
Dissolved Strontium (Sr) ug/L 170 1.0 140 96 7270416 1500 1.0 7274526 
Dissolved Thallium (Tl) ug/L <0.050 0.050 <0.050 <0.050 7270416 <0.050 0.050 7274526 
Dissolved Titanium (Ti) ug/L <5.0 5.0 <5.0 <5.0 7270416 <5.0 5.0 7274526 
Dissolved Uranium (U) ug/L 0.55 0.10 1.4 0.52 7270416 2.6 0.10 7274526 
Dissolved Vanadium (V) ug/L <0.50 0.50 <0.50 <0.50 7270416 0.71 0.50 7274526 
Dissolved Zinc (Zn) ug/L <5.0 5.0 <5.0 <5.0 7270416 <5.0 5.0 7274526 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

RCAP - SURFACE WATER (WATER) 

BV Labs ID PDW398 

Sampling Date 2021/03/24 

COC Number 817254-01-01 

UNITS SW#1 P101 RDL QC Batch 

Calculated Parameters 

Bicarb. Alkalinity (calc. as CaCO3) mg/L 220 1.0 7266523 
Calculated TDS mg/L 340 1.0 7266568 
Carb. Alkalinity (calc. as CaCO3) mg/L 2.8 1.0 7266523 
Hardness (CaCO3) mg/L 300 1.0 7266294 
Langelier Index (@ 20C) N/A 1.06 7266564 
Langelier Index (@ 4C) N/A 0.806 7266565 
Saturation pH (@ 20C) N/A 7.07 7266564 
Saturation pH (@ 4C) N/A 7.32 7266565 
Inorganics 

Total Ammonia-N mg/L <0.050 0.050 7268438 
Conductivity umho/cm 570 1.0 7269628 
Total Organic Carbon (TOC) mg/L 10 0.40 7268461 
Orthophosphate (P) mg/L 0.069 0.010 7269591 
pH pH 8.12 7269629 
Total Phosphorus mg/L 0.15 0.02 7268243 
Dissolved Sulphate (SO4) mg/L 63 1.0 7269590 
Turbidity NTU 1.4 0.1 7269453 
Alkalinity (Total as CaCO3) mg/L 230 1.0 7269603 
Dissolved Chloride (Cl-) mg/L 7.1 1.0 7269566 
Nitrite (N) mg/L <0.010 0.010 7269484 
Nitrate (N) mg/L <0.10 0.10 7269484 
Metals 

Dissolved Calcium (Ca) mg/L 100 0.05 7270366 
Dissolved Magnesium (Mg) mg/L 11 0.05 7270366 
Dissolved Potassium (K) mg/L 8 1 7270366 
Dissolved Sodium (Na) mg/L 4.3 0.5 7270366 
Total Aluminum (Al) ug/L 79 4.9 7272467 
Total Antimony (Sb) ug/L <0.50 0.50 7272467 
Total Arsenic (As) ug/L 1.0 1.0 7272467 
Total Barium (Ba) ug/L 21 2.0 7272467 
Total Beryllium (Be) ug/L <0.40 0.40 7272467 
Total Boron (B) ug/L 21 10 7272467 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

RCAP - SURFACE WATER (WATER) 

BV Labs ID PDW398 

Sampling Date 2021/03/24 

COC Number 817254-01-01 

UNITS SW#1 P101 RDL QC Batch 

Total Cadmium (Cd) ug/L <0.090 0.090 7272467 
Total Calcium (Ca) ug/L 100000 200 7272467 
Total Chromium (Cr) ug/L <5.0 5.0 7272467 
Total Cobalt (Co) ug/L <0.50 0.50 7272467 
Total Copper (Cu) ug/L 2.7 0.90 7272467 
Total Iron (Fe) ug/L 320 100 7272467 
Total Lead (Pb) ug/L <0.50 0.50 7272467 
Total Magnesium (Mg) ug/L 11000 50 7272467 
Total Manganese (Mn) ug/L 42 2.0 7272467 
Total Molybdenum (Mo) ug/L 1.7 0.50 7272467 
Total Nickel (Ni) ug/L <1.0 1.0 7272467 
Total Potassium (K) ug/L 7900 200 7272467 
Total Selenium (Se) ug/L <2.0 2.0 7272467 
Total Silicon (Si) ug/L 5500 50 7272467 
Total Silver (Ag) ug/L <0.090 0.090 7272467 
Total Sodium (Na) ug/L 4100 100 7272467 
Total Strontium (Sr) ug/L 120 1.0 7272467 
Total Thallium (Tl) ug/L <0.050 0.050 7272467 
Total Titanium (Ti) ug/L <5.0 5.0 7272467 
Total Vanadium (V) ug/L 0.78 0.50 7272467 
Total Zinc (Zn) ug/L 8.2 5.0 7272467 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) 

BV Labs ID PDW398 

Sampling Date 2021/03/24 

COC Number 817254-01-01 

UNITS SW#1 P101 RDL QC Batch 

Metals 

Dissolved Aluminum (Al) ug/L <4.9 4.9 7270416 
Dissolved Antimony (Sb) ug/L <0.50 0.50 7270416 
Dissolved Arsenic (As) ug/L <1.0 1.0 7270416 
Dissolved Barium (Ba) ug/L 19 2.0 7270416 
Dissolved Beryllium (Be) ug/L <0.40 0.40 7270416 
Dissolved Bismuth (Bi) ug/L <1.0 1.0 7270416 
Dissolved Boron (B) ug/L 20 10 7270416 
Dissolved Cadmium (Cd) ug/L <0.090 0.090 7270416 
Dissolved Calcium (Ca) ug/L 98000 200 7270416 
Dissolved Chromium (Cr) ug/L <5.0 5.0 7270416 
Dissolved Cobalt (Co) ug/L <0.50 0.50 7270416 
Dissolved Copper (Cu) ug/L 3.9 0.90 7270416 
Dissolved Iron (Fe) ug/L <100 100 7270416 
Dissolved Lead (Pb) ug/L <0.50 0.50 7270416 
Dissolved Lithium (Li) ug/L <5.0 5.0 7270416 
Dissolved Magnesium (Mg) ug/L 11000 50 7270416 
Dissolved Manganese (Mn) ug/L 16 2.0 7270416 
Dissolved Molybdenum (Mo) ug/L 1.6 0.50 7270416 
Dissolved Nickel (Ni) ug/L <1.0 1.0 7270416 
Dissolved Phosphorus (P) ug/L 100 100 7270416 
Dissolved Potassium (K) ug/L 7900 200 7270416 
Dissolved Selenium (Se) ug/L <2.0 2.0 7270416 
Dissolved Silicon (Si) ug/L 5200 50 7270416 
Dissolved Silver (Ag) ug/L <0.090 0.090 7270416 
Dissolved Sodium (Na) ug/L 4100 100 7270416 
Dissolved Strontium (Sr) ug/L 110 1.0 7270416 
Dissolved Tellurium (Te) ug/L <1.0 1.0 7270416 
Dissolved Thallium (Tl) ug/L <0.050 0.050 7270416 
Dissolved Tin (Sn) ug/L <1.0 1.0 7270416 
Dissolved Titanium (Ti) ug/L <5.0 5.0 7270416 
Dissolved Tungsten (W) ug/L <1.0 1.0 7270416 
Dissolved Uranium (U) ug/L 1.2 0.10 7270416 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER) 

BV Labs ID PDW398 

Sampling Date 2021/03/24 

COC Number 817254-01-01 

UNITS SW#1 P101 RDL QC Batch 

Dissolved Vanadium (V) ug/L <0.50 0.50 7270416 
Dissolved Zinc (Zn) ug/L 6.3 5.0 7270416 
Dissolved Zirconium (Zr) ug/L <1.0 1.0 7270416 

RDL = Reportable Detection Limit 
QC Batch = Quality Control Batch 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

TEST SUMMARY 

BV Labs ID: 
Sample ID:

Matrix: 

PDW394 
MW103 
Water 

Collected: 
Shipped:

Received: 

2021/03/24 

2021/03/24 

Test Description Instrumentation Batch Extracted Date Analyzed Analyst 

Alkalinity AT 7269603 N/A 2021/03/30 Surinder Rai 

Carbonate, Bicarbonate and Hydroxide CALC 7266523 N/A 2021/03/30 Automated Statchk 

Chloride by Automated Colourimetry KONE 7269566 N/A 2021/03/29 Deonarine Ramnarine 

Conductivity AT 7269628 N/A 2021/03/30 Surinder Rai 

Dissolved Organic Carbon (DOC) TOCV/NDIR 7269491 N/A 2021/03/26 Nimarta Singh 

Hardness (calculated as CaCO3) 7266294 N/A 2021/03/30 Automated Statchk 

Lab Filtered Metals by ICPMS ICP/MS 7270416 2021/03/27 2021/03/30 Arefa Dabhad 

Ion Balance (% Difference) CALC 7266316 N/A 2021/03/31 Automated Statchk 

Anion and Cation Sum CALC 7266563 N/A 2021/03/30 Automated Statchk 

Total Ammonia-N LACH/NH4 7269357 N/A 2021/03/30 Alina Dobreanu 

Nitrate (NO3) and Nitrite (NO2) in Water LACH 7269484 N/A 2021/03/30 Chandra Nandlal 

pH AT 7269629 2021/03/26 2021/03/30 Surinder Rai 

Orthophosphate KONE 7269591 N/A 2021/03/29 Avneet Kour Sudan 

Sat. pH and Langelier Index (@ 20C) CALC 7266564 N/A 2021/03/31 Automated Statchk 

Sat. pH and Langelier Index (@ 4C) CALC 7266565 N/A 2021/03/31 Automated Statchk 

Sulphate by Automated Colourimetry KONE 7269590 N/A 2021/03/29 Deonarine Ramnarine 

Total Dissolved Solids (TDS calc) CALC 7266568 N/A 2021/03/31 Automated Statchk 

BV Labs ID: 
Sample ID:

Matrix: 

PDW395 
MW3D 
Water 

Collected: 
Shipped:

Received: 

2021/03/24 

2021/03/24 

Test Description Instrumentation Batch Extracted Date Analyzed Analyst 

Alkalinity AT 7269603 N/A 2021/03/30 Surinder Rai 

Carbonate, Bicarbonate and Hydroxide CALC 7266523 N/A 2021/03/30 Automated Statchk 

Chloride by Automated Colourimetry KONE 7269566 N/A 2021/03/29 Deonarine Ramnarine 

Conductivity AT 7269628 N/A 2021/03/30 Surinder Rai 

Dissolved Organic Carbon (DOC) TOCV/NDIR 7269491 N/A 2021/03/26 Nimarta Singh 

Hardness (calculated as CaCO3) 7266294 N/A 2021/03/30 Automated Statchk 

Lab Filtered Metals by ICPMS ICP/MS 7270416 2021/03/27 2021/03/30 Arefa Dabhad 

Ion Balance (% Difference) CALC 7266316 N/A 2021/03/31 Automated Statchk 

Anion and Cation Sum CALC 7266563 N/A 2021/03/30 Automated Statchk 

Total Ammonia-N LACH/NH4 7269357 N/A 2021/03/30 Alina Dobreanu 

Nitrate (NO3) and Nitrite (NO2) in Water LACH 7269484 N/A 2021/03/30 Chandra Nandlal 

pH AT 7269629 2021/03/26 2021/03/30 Surinder Rai 

Orthophosphate KONE 7269591 N/A 2021/03/29 Avneet Kour Sudan 

Sat. pH and Langelier Index (@ 20C) CALC 7266564 N/A 2021/03/31 Automated Statchk 

Sat. pH and Langelier Index (@ 4C) CALC 7266565 N/A 2021/03/31 Automated Statchk 

Sulphate by Automated Colourimetry KONE 7269590 N/A 2021/03/29 Deonarine Ramnarine 

Total Dissolved Solids (TDS calc) CALC 7266568 N/A 2021/03/31 Automated Statchk 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

TEST SUMMARY 

BV Labs ID: 
Sample ID:

Matrix: 

PDW396 
MW4D 
Water 

Collected: 
Shipped:

Received: 

2021/03/24 

2021/03/24 

Test Description Instrumentation Batch Extracted Date Analyzed Analyst 

Alkalinity AT 7269603 N/A 2021/03/30 Surinder Rai 

Carbonate, Bicarbonate and Hydroxide CALC 7266523 N/A 2021/03/30 Automated Statchk 

Chloride by Automated Colourimetry KONE 7269566 N/A 2021/03/29 Deonarine Ramnarine 

Conductivity AT 7269628 N/A 2021/03/30 Surinder Rai 

Dissolved Organic Carbon (DOC) TOCV/NDIR 7269491 N/A 2021/03/26 Nimarta Singh 

Hardness (calculated as CaCO3) 7266294 N/A 2021/03/30 Automated Statchk 

Lab Filtered Metals by ICPMS ICP/MS 7270416 2021/03/27 2021/03/30 Arefa Dabhad 

Ion Balance (% Difference) CALC 7266316 N/A 2021/03/31 Automated Statchk 

Anion and Cation Sum CALC 7266563 N/A 2021/03/30 Automated Statchk 

Total Ammonia-N LACH/NH4 7269357 N/A 2021/03/30 Alina Dobreanu 

Nitrate (NO3) and Nitrite (NO2) in Water LACH 7269484 N/A 2021/03/30 Chandra Nandlal 

pH AT 7269629 2021/03/26 2021/03/30 Surinder Rai 

Orthophosphate KONE 7269591 N/A 2021/03/29 Avneet Kour Sudan 

Sat. pH and Langelier Index (@ 20C) CALC 7266564 N/A 2021/03/31 Automated Statchk 

Sat. pH and Langelier Index (@ 4C) CALC 7266565 N/A 2021/03/31 Automated Statchk 

Sulphate by Automated Colourimetry KONE 7269590 N/A 2021/03/29 Deonarine Ramnarine 

Total Dissolved Solids (TDS calc) CALC 7266568 N/A 2021/03/31 Automated Statchk 

BV Labs ID: 
Sample ID:

Matrix: 

PDW397 
MW104 
Water 

Collected: 
Shipped:

Received: 

2021/03/24 

2021/03/24 

Test Description Instrumentation Batch Extracted Date Analyzed Analyst 

Alkalinity AT 7269603 N/A 2021/03/30 Surinder Rai 

Carbonate, Bicarbonate and Hydroxide CALC 7266523 N/A 2021/03/30 Automated Statchk 

Chloride by Automated Colourimetry KONE 7269566 N/A 2021/03/29 Deonarine Ramnarine 

Conductivity AT 7269628 N/A 2021/03/30 Surinder Rai 

Dissolved Organic Carbon (DOC) TOCV/NDIR 7269491 N/A 2021/03/26 Nimarta Singh 

Hardness (calculated as CaCO3) 7266294 N/A 2021/03/31 Automated Statchk 

Lab Filtered Metals by ICPMS ICP/MS 7274526 2021/03/30 2021/03/31 Arefa Dabhad 

Ion Balance (% Difference) CALC 7266316 N/A 2021/03/31 Automated Statchk 

Anion and Cation Sum CALC 7266563 N/A 2021/03/31 Automated Statchk 

Total Ammonia-N LACH/NH4 7269357 N/A 2021/03/30 Alina Dobreanu 

Nitrate (NO3) and Nitrite (NO2) in Water LACH 7269484 N/A 2021/03/30 Chandra Nandlal 

pH AT 7269629 2021/03/26 2021/03/30 Surinder Rai 

Orthophosphate KONE 7269591 N/A 2021/03/29 Avneet Kour Sudan 

Sat. pH and Langelier Index (@ 20C) CALC 7266564 N/A 2021/03/31 Automated Statchk 

Sat. pH and Langelier Index (@ 4C) CALC 7266565 N/A 2021/03/31 Automated Statchk 

Sulphate by Automated Colourimetry KONE 7269590 N/A 2021/03/29 Deonarine Ramnarine 

Total Dissolved Solids (TDS calc) CALC 7266568 N/A 2021/03/31 Automated Statchk 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

TEST SUMMARY 

BV Labs ID: 
Sample ID:

Matrix: 

PDW398 
SW#1 P101 
Water 

Collected: 
Shipped:

Received: 

2021/03/24 

2021/03/24 

Test Description Instrumentation Batch Extracted Date Analyzed Analyst 

Alkalinity AT 7269603 N/A 2021/03/30 Surinder Rai 

Carbonate, Bicarbonate and Hydroxide CALC 7266523 N/A 2021/03/30 Automated Statchk 

Chloride by Automated Colourimetry KONE 7269566 N/A 2021/03/29 Deonarine Ramnarine 

Conductivity AT 7269628 N/A 2021/03/30 Surinder Rai 

Hardness (calculated as CaCO3) 7266294 N/A 2021/03/30 Automated Statchk 

Lab Filtered Metals Analysis by ICP ICP 7270366 2021/03/27 2021/03/29 Suban Kanapathippllai 

Lab Filtered Metals by ICPMS ICP/MS 7270416 2021/03/27 2021/03/30 Arefa Dabhad 

Total Metals Analysis by ICPMS ICP/MS 7272467 N/A 2021/03/30 Arefa Dabhad 

Total Ammonia-N LACH/NH4 7268438 N/A 2021/03/29 Alina Dobreanu 

Nitrate (NO3) and Nitrite (NO2) in Water LACH 7269484 N/A 2021/03/30 Chandra Nandlal 

pH AT 7269629 2021/03/26 2021/03/30 Surinder Rai 

Orthophosphate KONE 7269591 N/A 2021/03/29 Avneet Kour Sudan 

Sat. pH and Langelier Index (@ 20C) CALC 7266564 N/A 2021/03/31 Automated Statchk 

Sat. pH and Langelier Index (@ 4C) CALC 7266565 N/A 2021/03/31 Automated Statchk 

Sulphate by Automated Colourimetry KONE 7269590 N/A 2021/03/29 Deonarine Ramnarine 

Total Dissolved Solids (TDS calc) CALC 7266568 N/A 2021/03/31 Automated Statchk 

Total Organic Carbon (TOC) TOCV/NDIR 7268461 N/A 2021/03/26 Nimarta Singh 

Total Phosphorus (Colourimetric) LACH/P 7268243 2021/03/26 2021/03/26 Shivani Shivani 

Turbidity AT 7269453 N/A 2021/03/29 Tarunpreet Kaur 
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BV Labs Job #: C178913 
Report Date: 2021/03/31 

exp Services Inc 
Client Project #: LON-00017696-GE 
Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

GENERAL COMMENTS 

Each temperature is the average of up to three cooler temperatures taken at receipt 

Package 1 10.7°C 

Results relate only to the items tested. 
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BV Labs Job #: C178913 exp Services Inc 
QUALITY ASSURANCE REPORT

Report Date: 2021/03/31 Client Project #: LON-00017696-GE 

Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard 

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits 

7268243 Total Phosphorus 2021/03/26 103 80 - 120 98 80 - 120 <0.004 mg/L 0.53 20 95 80 - 120 

7268438 Total Ammonia-N 2021/03/29 100 75 - 125 101 80 - 120 <0.050 mg/L 1.3 20 

7268461 Total Organic Carbon (TOC) 2021/03/26 95 80 - 120 95 80 - 120 <0.40 mg/L 3.6 20 

7269357 Total Ammonia-N 2021/03/30 99 75 - 125 100 80 - 120 <0.050 mg/L 2.7 20 

7269453 Turbidity 2021/03/29 100 85 - 115 <0.1 NTU 2.8 20 

7269484 Nitrate (N) 2021/03/30 100 80 - 120 99 80 - 120 <0.10 mg/L 0.19 20 

7269484 Nitrite (N) 2021/03/30 106 80 - 120 107 80 - 120 <0.010 mg/L NC 20 

7269491 Dissolved Organic Carbon 2021/03/26 92 80 - 120 95 80 - 120 <0.40 mg/L 0.21 20 

7269566 Dissolved Chloride (Cl-) 2021/03/29 118 80 - 120 99 80 - 120 <1.0 mg/L 1.6 20 

7269590 Dissolved Sulphate (SO4) 2021/03/29 118 75 - 125 104 80 - 120 <1.0 mg/L 0.22 20 

7269591 Orthophosphate (P) 2021/03/29 108 75 - 125 99 80 - 120 <0.010 mg/L NC 25 

7269603 Alkalinity (Total as CaCO3) 2021/03/30 96 85 - 115 <1.0 mg/L 2.7 20 

7269628 Conductivity 2021/03/30 101 85 - 115 <1.0 
umho/c 

m 
0.12 25 

7269629 pH 2021/03/30 102 98 - 103 0.026 N/A 

7270366 Dissolved Calcium (Ca) 2021/03/29 94 80 - 120 100 80 - 120 <0.05 mg/L 2.0 25 

7270366 Dissolved Magnesium (Mg) 2021/03/29 99 80 - 120 96 80 - 120 <0.05 mg/L 1.2 25 

7270366 Dissolved Potassium (K) 2021/03/29 101 80 - 120 99 80 - 120 <1 mg/L NC 25 

7270366 Dissolved Sodium (Na) 2021/03/29 101 80 - 120 99 80 - 120 <0.5 mg/L 3.1 25 

7270416 Dissolved Aluminum (Al) 2021/03/30 103 80 - 120 104 80 - 120 11, RDL=4.9 ug/L 

7270416 Dissolved Antimony (Sb) 2021/03/30 104 80 - 120 102 80 - 120 <0.50 ug/L 

7270416 Dissolved Arsenic (As) 2021/03/30 100 80 - 120 101 80 - 120 <1.0 ug/L 

7270416 Dissolved Barium (Ba) 2021/03/30 99 80 - 120 102 80 - 120 <2.0 ug/L 

7270416 Dissolved Beryllium (Be) 2021/03/30 100 80 - 120 98 80 - 120 <0.40 ug/L 

7270416 Dissolved Bismuth (Bi) 2021/03/30 101 80 - 120 104 80 - 120 <1.0 ug/L 

7270416 Dissolved Boron (B) 2021/03/30 101 80 - 120 97 80 - 120 <10 ug/L 

7270416 Dissolved Cadmium (Cd) 2021/03/30 103 80 - 120 103 80 - 120 <0.090 ug/L 

7270416 Dissolved Calcium (Ca) 2021/03/30 91 80 - 120 102 80 - 120 <200 ug/L 

7270416 Dissolved Chromium (Cr) 2021/03/30 99 80 - 120 100 80 - 120 <5.0 ug/L 

7270416 Dissolved Cobalt (Co) 2021/03/30 98 80 - 120 100 80 - 120 <0.50 ug/L 

7270416 Dissolved Copper (Cu) 2021/03/30 99 80 - 120 101 80 - 120 <0.90 ug/L 
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BV Labs Job #: C178913 exp Services Inc 
QUALITY ASSURANCE REPORT(CONT'D)

Report Date: 2021/03/31 Client Project #: LON-00017696-GE 

Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard 

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits 

7270416 Dissolved Iron (Fe) 2021/03/30 97 80 - 120 99 80 - 120 <100 ug/L 

7270416 Dissolved Lead (Pb) 2021/03/30 98 80 - 120 97 80 - 120 <0.50 ug/L 

7270416 Dissolved Lithium (Li) 2021/03/30 104 80 - 120 101 80 - 120 <5.0 ug/L 

7270416 Dissolved Magnesium (Mg) 2021/03/30 88 80 - 120 100 80 - 120 <50 ug/L 

7270416 Dissolved Manganese (Mn) 2021/03/30 99 80 - 120 101 80 - 120 <2.0 ug/L 

7270416 Dissolved Molybdenum (Mo) 2021/03/30 102 80 - 120 100 80 - 120 <0.50 ug/L 

7270416 Dissolved Nickel (Ni) 2021/03/30 97 80 - 120 101 80 - 120 <1.0 ug/L 

7270416 Dissolved Phosphorus (P) 2021/03/30 105 80 - 120 105 80 - 120 <100 ug/L 

7270416 Dissolved Potassium (K) 2021/03/30 103 80 - 120 102 80 - 120 <200 ug/L 

7270416 Dissolved Selenium (Se) 2021/03/30 103 80 - 120 103 80 - 120 <2.0 ug/L 

7270416 Dissolved Silicon (Si) 2021/03/30 104 80 - 120 104 80 - 120 <50 ug/L 

7270416 Dissolved Silver (Ag) 2021/03/30 99 80 - 120 99 80 - 120 <0.090 ug/L 

7270416 Dissolved Sodium (Na) 2021/03/30 91 80 - 120 102 80 - 120 <100 ug/L 

7270416 Dissolved Strontium (Sr) 2021/03/30 95 80 - 120 101 80 - 120 <1.0 ug/L 

7270416 Dissolved Tellurium (Te) 2021/03/30 102 80 - 120 101 80 - 120 <1.0 ug/L 

7270416 Dissolved Thallium (Tl) 2021/03/30 101 80 - 120 101 80 - 120 <0.050 ug/L 

7270416 Dissolved Tin (Sn) 2021/03/30 104 80 - 120 101 80 - 120 <1.0 ug/L 

7270416 Dissolved Titanium (Ti) 2021/03/30 102 80 - 120 98 80 - 120 <5.0 ug/L 

7270416 Dissolved Tungsten (W) 2021/03/30 101 80 - 120 102 80 - 120 <1.0 ug/L 

7270416 Dissolved Uranium (U) 2021/03/30 99 80 - 120 99 80 - 120 <0.10 ug/L 

7270416 Dissolved Vanadium (V) 2021/03/30 100 80 - 120 101 80 - 120 <0.50 ug/L 

7270416 Dissolved Zinc (Zn) 2021/03/30 98 80 - 120 111 80 - 120 <5.0 ug/L 

7270416 Dissolved Zirconium (Zr) 2021/03/30 107 80 - 120 105 80 - 120 <1.0 ug/L 

7272467 Total Aluminum (Al) 2021/03/31 152 (1) 80 - 120 103 80 - 120 <4.9 ug/L 0.41 20 

7272467 Total Antimony (Sb) 2021/03/30 99 80 - 120 101 80 - 120 <0.50 ug/L 

7272467 Total Arsenic (As) 2021/03/30 103 80 - 120 104 80 - 120 <1.0 ug/L 

7272467 Total Barium (Ba) 2021/03/30 99 80 - 120 99 80 - 120 <2.0 ug/L 

7272467 Total Beryllium (Be) 2021/03/30 103 80 - 120 99 80 - 120 <0.40 ug/L 

7272467 Total Boron (B) 2021/03/30 108 80 - 120 99 80 - 120 <10 ug/L 

7272467 Total Cadmium (Cd) 2021/03/31 102 80 - 120 103 80 - 120 <0.090 ug/L 17 20 

7272467 Total Calcium (Ca) 2021/03/30 96 80 - 120 102 80 - 120 <200 ug/L 
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BV Labs Job #: C178913 exp Services Inc 
QUALITY ASSURANCE REPORT(CONT'D)

Report Date: 2021/03/31 Client Project #: LON-00017696-GE 

Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard 

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits 

7272467 Total Chromium (Cr) 2021/03/31 99 80 - 120 101 80 - 120 <5.0 ug/L 8.3 20 

7272467 Total Cobalt (Co) 2021/03/30 104 80 - 120 105 80 - 120 <0.50 ug/L 

7272467 Total Copper (Cu) 2021/03/31 105 80 - 120 99 80 - 120 <0.90 ug/L 15 20 

7272467 Total Iron (Fe) 2021/03/31 99 80 - 120 101 80 - 120 <100 ug/L 20 20 

7272467 Total Lead (Pb) 2021/03/31 98 80 - 120 101 80 - 120 <0.50 ug/L 2.6 20 

7272467 Total Magnesium (Mg) 2021/03/30 98 80 - 120 102 80 - 120 <50 ug/L 

7272467 Total Manganese (Mn) 2021/03/30 99 80 - 120 102 80 - 120 <2.0 ug/L 

7272467 Total Molybdenum (Mo) 2021/03/30 98 80 - 120 100 80 - 120 <0.50 ug/L 

7272467 Total Nickel (Ni) 2021/03/31 101 80 - 120 102 80 - 120 <1.0 ug/L 1.5 20 

7272467 Total Potassium (K) 2021/03/30 91 80 - 120 100 80 - 120 <200 ug/L 

7272467 Total Selenium (Se) 2021/03/30 107 80 - 120 109 80 - 120 <2.0 ug/L 

7272467 Total Silicon (Si) 2021/03/30 100 80 - 120 99 80 - 120 <50 ug/L 

7272467 Total Silver (Ag) 2021/03/30 98 80 - 120 101 80 - 120 <0.090 ug/L 

7272467 Total Sodium (Na) 2021/03/30 91 80 - 120 104 80 - 120 <100 ug/L 

7272467 Total Strontium (Sr) 2021/03/30 100 80 - 120 100 80 - 120 <1.0 ug/L 

7272467 Total Thallium (Tl) 2021/03/30 99 80 - 120 103 80 - 120 <0.050 ug/L 

7272467 Total Titanium (Ti) 2021/03/30 98 80 - 120 100 80 - 120 <5.0 ug/L 

7272467 Total Vanadium (V) 2021/03/30 101 80 - 120 102 80 - 120 <0.50 ug/L 

7272467 Total Zinc (Zn) 2021/03/31 103 80 - 120 105 80 - 120 <5.0 ug/L 9.4 20 

7274526 Dissolved Aluminum (Al) 2021/03/31 99 80 - 120 101 80 - 120 <4.9 ug/L NC 20 

7274526 Dissolved Antimony (Sb) 2021/03/31 102 80 - 120 102 80 - 120 <0.50 ug/L NC 20 

7274526 Dissolved Arsenic (As) 2021/03/31 101 80 - 120 101 80 - 120 <1.0 ug/L NC 20 

7274526 Dissolved Barium (Ba) 2021/03/31 98 80 - 120 99 80 - 120 <2.0 ug/L 0.70 20 

7274526 Dissolved Beryllium (Be) 2021/03/31 96 80 - 120 96 80 - 120 <0.40 ug/L NC 20 

7274526 Dissolved Boron (B) 2021/03/31 92 80 - 120 91 80 - 120 <10 ug/L 2.9 20 

7274526 Dissolved Cadmium (Cd) 2021/03/31 100 80 - 120 101 80 - 120 <0.090 ug/L NC 20 

7274526 Dissolved Calcium (Ca) 2021/03/31 97 80 - 120 100 80 - 120 <200 ug/L 2.1 20 

7274526 Dissolved Chromium (Cr) 2021/03/31 93 80 - 120 95 80 - 120 <5.0 ug/L NC 20 

7274526 Dissolved Cobalt (Co) 2021/03/31 96 80 - 120 97 80 - 120 <0.50 ug/L NC 20 

7274526 Dissolved Copper (Cu) 2021/03/31 95 80 - 120 98 80 - 120 <0.90 ug/L NC 20 

7274526 Dissolved Iron (Fe) 2021/03/31 99 80 - 120 100 80 - 120 <100 ug/L NC 20 
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BV Labs Job #: C178913 exp Services Inc 
QUALITY ASSURANCE REPORT(CONT'D)

Report Date: 2021/03/31 Client Project #: LON-00017696-GE 

Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard 

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits 

7274526 Dissolved Lead (Pb) 2021/03/31 96 80 - 120 95 80 - 120 <0.50 ug/L NC 20 

7274526 Dissolved Magnesium (Mg) 2021/03/31 100 80 - 120 102 80 - 120 <50 ug/L 1.0 20 

7274526 Dissolved Manganese (Mn) 2021/03/31 98 80 - 120 100 80 - 120 <2.0 ug/L NC 20 

7274526 Dissolved Molybdenum (Mo) 2021/03/31 98 80 - 120 98 80 - 120 <0.50 ug/L NC 20 

7274526 Dissolved Nickel (Ni) 2021/03/31 95 80 - 120 98 80 - 120 <1.0 ug/L NC 20 

7274526 Dissolved Phosphorus (P) 2021/03/31 105 80 - 120 104 80 - 120 <100 ug/L NC 20 

7274526 Dissolved Potassium (K) 2021/03/31 103 80 - 120 104 80 - 120 <200 ug/L 1.1 20 

7274526 Dissolved Selenium (Se) 2021/03/31 99 80 - 120 98 80 - 120 <2.0 ug/L NC 20 

7274526 Dissolved Silicon (Si) 2021/03/31 103 80 - 120 103 80 - 120 <50 ug/L 3.7 20 

7274526 Dissolved Silver (Ag) 2021/03/31 95 80 - 120 95 80 - 120 <0.090 ug/L NC 20 

7274526 Dissolved Sodium (Na) 2021/03/31 99 80 - 120 99 80 - 120 <100 ug/L 0.34 20 

7274526 Dissolved Strontium (Sr) 2021/03/31 99 80 - 120 100 80 - 120 <1.0 ug/L 0.59 20 

7274526 Dissolved Thallium (Tl) 2021/03/31 99 80 - 120 98 80 - 120 <0.050 ug/L NC 20 

7274526 Dissolved Titanium (Ti) 2021/03/31 99 80 - 120 100 80 - 120 <5.0 ug/L NC 20 

7274526 Dissolved Uranium (U) 2021/03/31 98 80 - 120 96 80 - 120 <0.10 ug/L 5.9 20 

7274526 Dissolved Vanadium (V) 2021/03/31 97 80 - 120 99 80 - 120 <0.50 ug/L NC 20 

7274526 Dissolved Zinc (Zn) 2021/03/31 97 80 - 120 98 80 - 120 <5.0 ug/L NC 20 

N/A = Not Applicable 

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement. 

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference. 

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy. 

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy. 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL). 

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria. 
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BV Labs Job #: C178913 exp Services Inc 
Report Date: 2021/03/31 Client Project #: LON-00017696-GE 

Site Location: Mount Pleasant Lands 
Sampler Initials: M.B 

VALIDATION SIGNATURE PAGE 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist 

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation please refer to the Validation Signature Page. 
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   Appendix I – Water Balance Assessment 
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Appendix I 
Water Balance 

TABLE I1 - PRE-DEVELOPMENT WATER BALANCE CALCULATIONS 

Impervious Pervious Total Area Water Holding Capacity Infiltration Meltmax 
Soil Type Soil Group Train (°C) Tsnow (°C) 

Area (m2) Area (m2) (m2) (mm) Factor (%/100) 

0 206340 206340 Clay Loam CD 200 0.5 3.3 -10.0 0.92 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totals 
Average Temperature (°C) -5.6 -4.5 -0.1 6.8 13.1 18.3 20.8 19.7 15.5 9.2 3.4 -2.6 
Total Precipitation (mm/month) 74.2 65.5 71.5 83.4 89.8 91.7 82.7 82.9 103.0 81.3 98.0 87.5 1011.5 
Precipitation as rain (mm/month) 24.5 27.1 53.2 83.4 89.8 91.7 82.7 82.9 103.0 81.3 98.0 48.7 
Precipitation as snow (mm/month) 49.7 38.4 18.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.8 
Potential Snow Melt (mm/month) 20.9 32.8 49.1 26.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.9 
Actual Snow Melt (mm/month) 20.9 32.8 49.1 22.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.9 
Snow Storage (mm/month) 47.7 53.4 22.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.9 

AREA 1 
Estimated Actual Evapotranspiration (mm/month) 8.9 10.8 20.3 38.4 70.3 102.6 116.8 92.1 56.3 30.5 16.0 10.0 573.0 
Surplus (mm/month) 36.5 49.1 82.0 67.6 19.5 -10.9 -34.1 -9.2 46.7 50.8 82.0 58.6 438.5 
Estimated Runoff (mm/month) 36.5 49.1 61.5 33.8 9.8 0.0 0.0 0.0 23.4 25.4 41.0 58.6 338.9 
Estimated Infiltration (mm/month) 0.0 0.0 20.5 33.8 9.8 0.0 0.0 0.0 23.4 25.4 41.0 0.0 153.8 
Estimated Actual Evapotranspiration (m3/month) 1836 2228 4189 7923 14506 21170 24101 19004 11617 6293 3301 2063 118233 
Estimated Runoff (m3/month) 7537 10122 12687 6972 2012 0 0 0 4818 5241 8460 12082 69931 
Estimated Infiltration (m3/month) 0 0 4229 6972 2012 0 0 0 4818 5241 8460 0 31732 



        
        
          
          
          

     

Appendix I 
Water Balance 

TABLE I2 - POST-DEVELOPMENT WATER BALANCE CALCULATIONS 

Impervious Pervious Total Area Water Holding Capacity Infiltration Meltmax 
Soil Type Soil Group Train (°C) Tsnow (°C) 

Area (m2) Area (m2) (m2) (mm) Factor (%/100) 
92853 113487 206340 Clay Loam CD 100 0.5 3.3 -10.0 0.92 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Totals 
Average Temperature (°C) -5.6 -4.5 -0.1 6.8 13.1 18.3 20.8 19.7 15.5 9.2 3.4 -2.6 
Total Precipitation (mm/month) 74.2 65.5 71.5 83.4 89.8 91.7 82.7 82.9 103.0 81.3 98.0 87.5 1011.5 
Precipitation as rain (mm/month) 24.5 27.1 53.2 83.4 89.8 91.7 82.7 82.9 103.0 81.3 98.0 48.7 
Precipitation as snow (mm/month) 49.7 38.4 18.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.8 
Potential Snow Melt (mm/month) 20.9 32.8 49.1 26.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.9 
Actual Snow Melt (mm/month) 20.9 32.8 49.1 22.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.9 
Snow Storage (mm/month) 47.7 53.4 22.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.9 

LANDSCAPED AREA 
Estimated Actual Evapotranspiration (mm/month) 8.9 10.8 20.3 38.4 70.3 102.6 114.8 89.7 56.3 30.5 16.0 10.0 568.6 
Surplus (mm/month) 36.5 49.1 82.0 67.6 19.5 -10.9 -32.1 -6.8 46.7 50.8 82.0 58.6 442.9 
Estimated Runoff (mm/month) 36.5 49.1 61.5 33.8 9.8 0.0 0.0 0.0 23.4 25.4 41.0 58.6 338.9 
Estimated Infiltration (mm/month) 0.0 0.0 20.5 33.8 9.8 0.0 0.0 0.0 23.4 25.4 41.0 0.0 153.8 
Estimated Actual Evapotranspiration (m3/month) 1010 1226 2304 4358 7978 11644 13028 10180 6389 3461 1816 1135 64529 
Estimated Runoff (m3/month) 4145 5567 6978 3835 1106 0 0 0 2650 2883 4653 6645 38462 
Estimated Infiltration (m3/month) 0 0 2326 3835 1106 0 0 0 2650 2883 4653 0 17453 

HARD SURFACED AREA 
Estimated Actual Evapotranspiration (mm/month) 9.1 12.0 20.5 21.2 18.0 18.3 16.5 16.6 20.6 16.3 19.6 13.7 202.3 
Surplus (mm/month) 36.3 47.9 81.8 84.8 71.8 73.4 66.2 66.3 82.4 65.0 78.4 54.8 809.2 
Estimated Runoff (mm/month) 36.3 47.9 81.8 84.8 71.8 73.4 66.2 66.3 82.4 65.0 78.4 54.8 809.2 
Estimated Infiltration (mm/month) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Estimated Actual Evapotranspiration (m3/month) 844 1112 1899 1968 1668 1703 1536 1540 1913 1510 1820 1273 18784 
Estimated Runoff (m3/month) 3374 4446 7598 7873 6671 6812 6143 6158 7651 6039 7280 5092 75137 
Estimated Infiltration (m3/month) 0 0 0 0 0 0 0 0 0 0 0 0 0 

POST-DEVELOPMENT TOTALS 
Estimated Actual Evapotranspiration (m3/month) 1854 2337 4203 6326 9646 13347 14564 11719 8302 4971 3636 2408 83313 
Estimated Runoff (m3/month) 7520 10014 14576 11707 7777 6812 6143 6158 10301 8922 11933 11737 113599 
Estimated Infiltration (m3/month) 0 0 2326 3835 1106 0 0 0 2650 2883 4653 0 17453 

MITIGATION 
Fraction of Runoff Reduction 

Effectiveness 
0.15 
0.5 

Total Precipitation 
Area (with mitigation) 

Total Actual Evapotranspiration 
Total Infiltration (with mitigation) 

Estimated Runoff (with Mitigation) 

208,713 
206,340 

86,181 
25,973 
96,559 

0.729 
0.819 
1.381 

72.9 
81.9 

138.1 



  

                                                    
                                                      

Appendix I 
Water Balance 

TABLE I3 - PRE VERSUS POST-DEVELOPMENT WATER BALANCE CALCULATIONS 

Pre-
Development 

Post-
Development 

Post-Development 
with Mitigation 

% Change from Pre 
to Post 

Development 

% Change with 
Mitigation 

Estimated Evapotranspiration m3/year              118,233                83,313                           86,181 70% 73% 
Estimated Runoff m3/year 69,931 113,599 96,559 162% 138% 

Estimated Infiltration m3/year 31,732 17,453 25,973 55% 82% 



   
     

   
    

 

  

 
 

 

 

 

EXP  Services Inc. 
Final  Report 

Project Name: Mount Pleasant Lands  –  2631 Hyde Park Road & 1521 Sunningdale  Road West, London, ON 
Project Number:  LON-00017696-HG 

Date:  October  22, 2021 
 

LIMITATIONS AND  USE OF  REPORT  

BASIS  OF REPORT  

This report (“Report”) is based  on site  conditions  known  or inferred by the geotechnical investigation undertaken as  
of the date of  the Report. Should changes occur which potentially impact the geotechnical condition  of the site, or if  
construction is  implemented m ore than  one  year following the  date  of the  Report,  the  recommendations  of  EXP  may  
require re-evaluation.   

The Report is provided solely for  the guidance of design engineers and  on the assumption that the design  will be in  
accordance with  applicable codes and standards. Any changes in  the design features  which potentially impact the  
geotechnical analyses or  issues concerning the geotechnical aspects  of applicable codes and  standards will  
necessitate  a review  of the  design by EXP. Additional field work and reporting may also be required.   

Where applicable,  recommended field services are the  minimum necessary to ascertain that construction is being  
carried  out in general conformity  with building  code guidelines, generally accepted practices and EXP’s  
recommendations. Any reduction in the level of services recommended  will result in EXP providing qualified  opinions  
regarding the  adequacy of the work.  EXP  can assist  design professionals  or contractors retained by  the  Client  to  
review applicable plans, drawings, and specifications as they relate to the Report or to conduct field reviews during  
construction.    

Contractors contemplating work on the site are responsible for  conducting an independent investigation and  
interpretation of the test pit  results contained in the Report. The number of  test pits  necessary to determine the  
localized underground conditions as they impact construction costs,  techniques, sequencing, equipment and  
scheduling may be greater  than those carried out for the purpose of  the Report.   

Classification and identification of soils, rocks, geological units, contaminant materials, building envelopment  
assessments, and engineering estimates  are based on investigations performed in accordance with the standard of  
care set out below and require the exercise of judgment. As a result, even comprehensive sampling and testing  
programs implemented with the appropriate equipment by  experienced personnel  may fail to locate  some conditions.  
All investigations  or building envelope descriptions involve an inherent risk  that some conditions will not be detected.   
All documents  or records summarizing investigations  are based  on assumptions  of what  exists between  the actual  
points sampled. Actual conditions may vary significantly between the points  investigated. Some conditions are  
subject to  change over time.  The Report presents  the conditions at the sampled points at the time of sampling.   
Where special concerns  exist,  or the Client has special  considerations or requirements,  these should be disclosed to  
EXP  to  allow  for additional or special  investigations  to  be undertaken  not  otherwise within  the scope  of investigation  
conducted for  the purpose  of the Report.  
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EXP Services Inc. 
Final Report 

Project Name: Mount Pleasant Lands – 2631 Hyde Park Road & 1521 Sunningdale Road West, London, ON 
Project Number: LON-00017696-HG 

Date: October 22, 2021 

RELIANCE ON INFORMATION PROVIDED 

The evaluation and conclusions contained in the Report are based on conditions in evidence at the time of site 
inspections and information provided to EXP by the Client and others. The Report has been prepared for the specific 
site, development, building, design or building assessment objectives and purpose as communicated by the Client. 
EXP has relied in good faith upon such representations, information and instructions and accepts no responsibility 
for any deficiency, misstatement or inaccuracy contained in the Report as a result of any misstatements, omissions, 
misrepresentation or fraudulent acts of persons providing information. Unless specifically stated otherwise, the 
applicability and reliability of the findings, recommendations, suggestions or opinions expressed in the Report are 
only valid to the extent that there has been no material alteration to or variation from any of the information 
provided to EXP. 

STANDARD OF CARE 

The Report has been prepared in a manner consistent with the degree of care and skill exercised by engineering 
consultants currently practicing under similar circumstances and locale.  No other warranty, expressed or implied, is 
made. Unless specifically stated otherwise, the Report does not contain environmental consulting advice. 

COMPLETE REPORT 

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment form 
part of the Report. This material includes, but is not limited to, the terms of reference given to EXP by its client 
(“Client”), communications between EXP and the Client, other reports, proposals or documents prepared by EXP for 
the Client in connection with the site described in the Report. In order to properly understand the suggestions, 
recommendations and opinions expressed in the Report, reference must be made to the Report in its entirety. EXP 
is not responsible for use by any party of portions of the Report. 

USE OF REPORT 

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole 
benefit of the Client. No other party may use or rely upon the Report in whole or in part without the written consent 
of EXP. Any use of the Report, or any portion of the Report, by a third party are the sole responsibility of such third 
party. EXP is not responsible for damages suffered by any third party resulting from unauthorized use of the Report. 

REPORT FORMAT 

Where EXP has submitted both electronic file and a hard copy of the Report, or any document forming part of the 
Report, only the signed and sealed hard copy shall be the original documents for record and working purposes. In 
the event of a dispute or discrepancy, the hard copy shall govern. Electronic files transmitted by EXP have utilize 
specific software and hardware systems. EXP makes no representation about the compatibility of these files with the 
Client’s current or future software and hardware systems. Regardless of format, the documents described herein are 
EXP’s instruments of professional service and shall not be altered without the written consent of EXP. 
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EXP Services Inc. 
Final Report 

Project Name: Mount Pleasant Lands – 2631 Hyde Park Road & 1521 Sunningdale Road West, London, ON 
Project Number: LON-00017696-HG 

Date: October 22, 2021 

Legal Notification 
This report was prepared by EXP Services Inc. for the exclusive use of Auburn Developments Inc. and may not be 
reproduced in whole or in part, or used or relied upon in whole or in part by any party other than Auburn 
Developments Inc. for any purpose whatsoever without the express permission of Auburn Developments Inc. in 
writing. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties. EXP Services Inc. accepts no responsibility for damages, if any, suffered by any 
third party as a result of decisions made or actions taken based on this report. 
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Memo 

To: City of London From: Stantec Consultant Ltd. 

File: 161413708 Date: October 14, 2021 

Reference: Updated Draft Plan Hydraulic Analysis – 1521 Sunningdale Road West 

The intent of this letter is to address the changes to the previously proposed draft plan relating to the water 

servicing of the proposed site. The proposed revision of the draft plan has some changes to the subdivision 

layout. Refer to the appendix for the new proposed draft plan. 

In June 2021, Stantec has carried out a hydraulic analysis for the proposed subdivision. The study included 

the assessment and analysis for water servicing of the site through the connection to the existing 300mm on 

Fair Oaks Boulevard. The study assessed the water distribution system configuration, water demands, and 

the results of the analysis. The assessment was based on a population of 1,589 people based on the 

previous draft plan which will produce an anticipated demand of 323,850 L/day (3.75 L/s) based on the City of 

London Watermain Design Standard. Based on an assumed factor of 3.5, the maximum day demand is 13.13 

L/s, and based on an assumed factor of 7.8, the peak hour demand is 29.25 L/s. Based on running the 

simulation under several scenarios, the analysis indicated that the existing 300mm watermain can provide 

sufficient capacity to meet London water system performance standards under design peak hour and fire flow 

conditions. Refer to the appendix for more details about the water analysis. 

The newly proposed draft plan will maintain the same connection points for the proposed 300mm at both 

Street A on Sunningdale Road, and on Street B on Hyde Park Road. The connection at the existing 300mm 

watermain located at Fair Oaks Boulevard will be maintained. 

Based on the previous discussion, Stantec draws the conclusion that the previously completed water service 

analysis for the previously proposed draft plan, is still in consistent and applicable under the newly proposed 

draft plan. 

Submitted with respect. 

Stantec Consulting Ltd. 

Mohammad Meqdad MEng., P.Eng., PMP, LEED Green Associate 

Project Manager, Community Development 

Phone: 
Fax: Fax Number 

Mohammad.Meqdad@stantec.com 

Attachment: Attachment 

c. C.C. 

mm document1 

mailto:Mohammad.Meqdad@stantec.com


   

 

 

  

    

    

    

 

   

 

     

  

  

 

 

  

  

    

   

  

Memo 

To: Dan Vucetic From: Kevin Alemany, Alex Cropp 

Stantec (London, ON) Stantec (Ottawa, ON) 

File: 161413708 Date: June 11, 2021 

Reference:   Hydraulic Analysis –  1521 Sunningdale Road West  

1  ANALYSIS OBJECTIVE  

The objective of this analysis is to:  

•  Update the City of  London’s  Water Distribution Model to include 1521 Sunningdale Road West 

development;   

•  Verify that the original Hyde Pump Station design is sufficient to meet the additional demand and 

required fire flow of 90 L/s; and,  

•  Confirm that velocities are within the design guidelines.  

Figures referenced in the memorandum are included at the end of the document.  

2  REFERENCE INFORMATION  

Model updates made to represent the watermain constructed to serve the planned future 1521  Sunningdale 

Road West  development were based on the “DRAFT PLAN OF SUBDIVISION”  certified January 28, 2021  

and the  “PRELIMINARY TRANSPORTATION & LINKAGE PLAN” certified  February 1, 2021.  

3  CONDITIONS FOR SYSTEM ANALYSIS  

3.1 STUDY AREA WATER DISTRIBUTION SYSTEM CONFIGURATION 

The 1521 Sunningdale Rd W area of interest is located in the far central north part of the London water 

system service area, north of Sunningdale Rd W and east of Hyde Park Rd. Watermains that will service this 

development have not been installed at the time of writing this report. Therefore, it has been assumed that 

the development will be connected to the existing 300 mm watermain located in Fair Oaks Blvd and be 

serviced by the Hyde Park Zone. 

An additional connection to the low zone has also been assumed at the intersection of Sunningdale Rd W and 

Hyde Park Rd to provide additional firefighting capacity if required as detailed in Figure 1. 

3.2 STUDY AREA WATER DEMANDS 

As noted previously, the 1521 Sunningdale Rd W development was not accounted for in the existing London 

water distribution system model used for this analysis. New water demands for this development area were 

estimated and incorporated into the model prior to completing this performance system analysis. 

sj mem_hyde_park_ps_upgrade_20210611.docx 



  

 

    

        

  

  

   

 

  
 

  

    

    

    

    

 

  

     

   

    

 

  

 

 

   

   

   

   

June 11, 2021 

Dan Vucetic 

Page 2 of 10 

Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

This proposed development has an estimated population of 1,589 based on the concept Draft Plan included 

herein which will produce an anticipated demand of 323,850 L/day (3.75 L/s) based on the City’s Watermain 

Design Standards as shown in Table 1. 

Table 1: 1521 Sunningdale Road West 

Land Use Estimated Population 
Demands 

(L/day) L/s 

Low Density Residential 124,695 1.44 

Multi-Family Residential 500 127,500 1.48 

Elementary School 281 (600) 71,655 (18,000) 0.83 

Total 1,589 323,580 (270,195) 3.75 

Note: 

• Elementary School demand based on critical between population assumed as 600 people with consumption of 30 L/day or 

35 units/ha at 2.4 people/unit with domestic unit demand of 255 /L/cap/day. 

• Low Density population estimated based on 178 units (11 m lot frontage) for total of 3 people/unit. 

• Multi-Family based on 35 units/ha at 2.4 people/unit with domestic unit demand of 255 L/cap/day as per City’s Standards. 

The Maximum Day/Average Day peaking factor was assumed to be 3.5 and the Peak Hour/Average Day 

Demand peaking factor was assumed to be 7.8 as detailed in Table 2. For the purpose of this analysis, a 

necessary fire flow value of 90 L/s was assumed. 

Table 2: Demand Factors 

Scenarios Factors Demand (L/s) 

Average Day Demand - 3.75 

Maximum Day Demand 3.5 13.13 

Peak Hour Demand 7.8 29.25 

3.3  STUDY AREA BOUNDARY CONDITIONS  

For this analysis, all three pumps were turned on at Hyde Pump Station, with suction and discharge hydraulic 

gradelines (HGLs) of  290  and  307 m, respectively.  

4  SYSTEM ANALYSIS RESULTS  

Distribution system model simulations were performed to assess conditions within 1521 Sunningdale Rd W 

development under maximum day, and peak hour demand conditions.   

Separate simulations  were  run to estimate available fire flow throughout the development  and to assess  

system performance for a hypothetical 90 L/s  fire flow under maximum day demand at  particular nodes both  

with an active connection to the Low Zone and if for some reason the valve between the Hyde Park and Low 

Zone was not able to open.   At build-out of 1521 Sunningdale Rd  W development, design maximum day 

sj mem_hyde_park_ps_upgrade_20210611.docx 



  

 

    

        

  

 

 

     

 

 

     

 

   

  

  

   

 

  

   

 

   

 

  

  

  

  

 

  

  

 

  

 

   

    

 

  

  

  

 

  

   

June 11, 2021 

Dan Vucetic 

Page 3 of 10 

Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

water demands are estimated to total approximately 13.13 L/s. Observations from each run are summarized 

below. 

• 90 L/s fire flow under Maximum Day Demand Conditions – Connection (check valve) between 

the Low and Hyde Park Zone 

Model results show that both the connections to the Low Zone are active during a fire flow event (90 

L/s) within the development. The model estimates that of the 90 L/s required for fire flow, around 38 

L/s would be supplied from the Hyde Pump Station while the remaining 52 L/s would be through the 

connections. The available fire flow results show that greater than 90 L/s is available when there is a 

check valve connection between the Low Zone and the Hyde Park Zone. The full results from this 

available fire flow analysis are illustrated in Figure 2. 

• 90 L/s fire flow under Maximum Day Demand Conditions – No connection between the Low 

and Hyde Park Zone 

Model results show that due to the headloss through the Fair Oaks Blvd connection, the resulting 

pressure within the development would drop below the minimum 20 psi requirement as illustrated in 

Figure 3. 

• 90 L/s fire flow under Maximum Day Demand Conditions – No connection between the Low 

and Hyde Park Zone but additional Hyde Park Connection 

Due to the failure of the fire flow for the previous scenario, an additional 300 mm pipeline was added 

between Twilite Blvd and Sunningdale Rd W. With this additional connection the resulting pressure 

within the development during a fire flow event would remain above the 20 psi minimum requirement 

as illustrated in Figure 4. Therefore, this is considered an acceptable solution if the connections 

between the Low and Hyde Park Zone failure for any reason. 

• Peak Hour Demand Conditions 

At build-out of the 1521 Sunningdale Rd W development, design peak hour water demands are 

estimated to total approximately 29.25 L/s. Model results show that this flow can be satisfied by Hyde 

Pump Station. With the additional demand, pressure throughout the development drops approx. 2 psi 

from existing conditions to about 42 psi (with the boundary conditions at Hyde PS as noted in Section 

3.3) which is consistent with the pressure in the Hyde Park Zone as illustrated in Figure 5. 

Due to the pipelines being sized for fire flow, head loss and flow velocities in the pipe network under 

peak hour conditions are below that set forth by the design criteria (1.5 m/s) as illustrated in Figure 5 

and Figure 6. 

• Hyde Pump Station 

The Hyde Pump Station currently consists of three individual pumps with horsepower ranging from 30 

to 75 as detailed in Table 3. The pump station was designed to accommodate residential fire flow of 

76 L/s (4,560 L/min) and ICI of 151 L/s (9,060 L/min). Stantec also calculated the firm capacity of the 

pump station (i.e., with the largest pump out of service) as 308 L/s. This firm capacity or 151 L/s 

designed fire flow, is significantly above the 90 L/s required by 1521 Sunningdale Rd W development. 

Therefore, the Hyde Pump Station should be able to accommodate the proposed development 

without any changes or upgrades to the Hyde Pump Station. As stated earlier in this report, two 300 

sj mem_hyde_park_ps_upgrade_20210611.docx 



  

 

    

        

  

 

 

     

     

     

     

     

5  CONCLUSIONS AND SUMMARY  

Simulation results from this analysis indicate that the existing watermain installed to serve the 1521 

Sunningdale Rd W  development  provides  sufficient capacity to meet London water system performance 

standards under design peak hour and fire flow conditions  with peak hour  velocities  below  1.5  m/s due to the 

pipeline  size.  

Under fire flow conditions, the development can be supplied from the 900  mm Low Zone pipeline running 

along Sunningdale  Rd W with just a single 300  mm pipeline from the intersection of Twilite Blvd  and 

Applerock Ave to Sunningdale Rd W.  However, if fire flow is required to be provided from only the Hyde Park 

Zone, then an additional 300  mm pipeline will be required from Twilite Blvd  and Tokala Trail along Hyde Park  

Rd to the intersection of Hyde Park Rd and Sunningdale Rd W.  This is to maintain pressures during fire flow 

above 20 psi in both the development and the existing pipelines around Red Pine Cross  and Wateroak Dr.  

As noted earlier in the report, the Hyde Pump Station has been to a fire flow capacity of 151 L/s which is well 

above the 90 L/s required by the development.   Therefore, no  pump station upgrades should be required as  

part of this development. 

June 11, 2021 

Dan Vucetic 

Page 4 of 10 

Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

mm connections to the current distribution system will be required if fire flow is proposed to be solely 

provided by the Hyde Pump Station. 

Table 3: Hyde Pump Station Specifications 

Pump Horsepower Constant Power Flow (L/s) TDH (m) 

HYDE_P1 30 19 100 18.2 

HYDE_P2 75 56 208 18.2 

HYDE_P3 75 56 208 18.2 

Firm Capacity - - 308 18.2 

sj mem_hyde_park_ps_upgrade_20210611.docx 
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Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 1: System Overview 

sj mem_hyde_park_ps_upgrade_20210611.docx 
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Dan Vucetic 
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Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 2: Available Fire Flow Under MDD+FF – Connection Between the Low and Hyde Park Zones 

sj mem_hyde_park_ps_upgrade_20210611.docx 
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Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 3: Available Fire Flow Under MDD+FF – No Connection Between the Low and Hyde Park Zones 
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Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 4: Available Fire Flow Under MDD+FF – No Connection Between the Low and Hyde Park Zones, but Additional Hyde Park 
Connection 

sj mem_hyde_park_ps_upgrade_20210611.docx 
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Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 5: Peak Hour Pressure and Velocity 

sj mem_hyde_park_ps_upgrade_20210611.docx 



  

 

     

        

  

 

 

June 11, 2021 

Dan Vucetic 

Page 10 of 10 

Reference: Hydraulic Analysis – 1521 Sunningdale Road West 

Figure 6: Peak Hour Headloss 
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Initial Proposal Report (IPR) Claimable Works & DC Revenue Estimate Worksheet 

City of London - Development Finance 

Development Charges By-law C.P.-1551-227 

Development: "Mt. Pleasant" Subdivision TS File #: TS2020-009 

Address: 1521 Sunningdale Road West and 2631 Hyde Park Road Prepared By: Dan Vucetic, Stantec Consulting Ltd. 

Applicant: AUBURN DEVELOPMENTS INC. Date Prepared: October 12, 2021 

Claimable Works 

Provide a general listing and cost estimate of anticipated development charge claimable works triggered by the proposed development. 

DC Claimable Works 
DC Background Study 

Estimate ($)
 (if applicable) 

Initial Proposal Report 
Estimate ($) 

Notes / Description 

Minor Roadworks1 $838,860 
channelization on arterial road at Sunningdale/Street A & Hyde 

Park/Street B.Cost per average recent actual costs 2021 DC Study. 

Road Oversizing1 $30,000 
Internal Road Widening Beyond 10m, estimated at $30,000 for Street 

A & Street B based on similar scope of work on previous projects. 

Wastewater Oversizing $39,060 
Oversizing internal 300mm sanitary sewer ( 620m length with subsidy 

of $63/m) 

Storm Sewer Oversizing $457,840 590 l.m of oversized 1500mm Storm sewer @ $776/m 

Watermain Oversizing $66,000 1200 lm of oversized 300mm watermain at subsidy of $55/m 

LID Subsidy 

Trunk Sewer1 $4,185,640 
SAN along Sunningdale Road W (1200 l.m. 300-375mm dia. SAN) & 

470 l.m 1345x2110 box STM sewer along Sunningdale to onsite 

Major SWM Works1 $2,680,277 
 Dry SWMF Construction Cost per 2019 One Water Development 

Charge Update Study, February 2019 methodology. 

Land 

Other 

Total  $ - $ 8,297,677 

DC Revenue Estimate 

Residential Hectares Units per Hectare Proposed Units 
CSRF Rate 

($/unit) 
CSRF Revenue 

Low Density Single & Semi Detached 7.5 35.0 262.4 $34,158  $ 8,961,693 

Medium Density Multiples / Row Housing 7.0 75.0 526.0 $23,100  $ 12,150,023 

High Density 
Apartment < 2 bedroom 0.0 $15,108  $ -

Apartment >= 2 bedroom 0.0 $20,473  $ -

Non-Residential Hectares Sq m. per Hectare Proposed Floor Space 
CSRF Rate 

($/m2) 
CSRF Revenue 

Commercial 0.0 $289.34  $ -

Institutional 0.0 $178.49  $ -

Industrial 0.0 $206.26  $ -

Total  $ 21,111,715.38 

Notes: 
1. Claimable works subject to submission of a Work Plan by the Owner's consulting engineer for City review and approval at time of first submission of Engineering drawings. 

2. Development Charges By-Law C.P.-1551-227 rates effective from January 1, 2021 to December 31, 2021 

3. This Form is for "Inside Urban Growth Areas" only and excludes lands "Outside Urban Growth Areas". 

Provide summary of proposed units/floor space to calculate estimated revenue.   Use typical unit/ha densities for blocks and actual lot counts if available. 

Oct 13/2021 
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