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Humberking Lands — Macville East

Proposed Mixed-Use Development
Town of Caledon

EXECUTIVE SUMMARY

Valcoustics Canada Ltd. (VCL) was retained to prepare a Railway Vibration Study to support the
Official Plan Amendment (OPA) and Zoning By-law Amendment (ZBA) application submissions
to the Town of Caledon. The proposed development will consist of a mixed-use block (Block 1)
and a natural heritage system (NHS) block (Block 2). The specific building types, locations and
configurations within the mixed-use block will be determined at the time of the future Site Plan
Approval (SPA) application. For the purpose of this assessment, the preliminary conceptual site
layout shown in the Site and Landscape Plan were used. Building numbers were added to the
Site and Landscape Plan by VCL for ease of reference.

The significant source of ground-borne vibration with potential for impact at the proposed
development is rail traffic on Canadian Pacific Railway (CPR) Mactier Subdivision. Measurements
of ground-borne vibration were done on site near the rail line. The rail traffic induced vibration
velocity magnitudes are measured to exceed the applicable vibration guideline limits at the
proposed buildings.

Vibration mitigation measures are required for the proposed development.
1.0 INTRODUCTION

VCL was retained to prepare a Railway Vibration Study to support the OPA and ZBA application
submissions to the Town of Caledon. The ground-borne vibration on site due to the train pass-bys
was measured and compared with the vibration guidelines to determine the need for mitigation.
The results are outlined herein.

1.1 THE SITE AND THE SURROUNDING AREA

The site is located to the north of the intersection of Humber Station Road and King Street, on the
east side of Humber Station Road in the Town of Caledon. The site is bounded by:

e The Canadian Pacific Railway (CPR) Mactier Subdivision, with existing agricultural land and
industrial developments beyond, to the east;
e Existing agricultural land to the north (proposed for future mixed-use development);

e Humber Station Road, with existing agricultural land (proposed for future residential
development) beyond, to the west; and
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o Existing agricultural land (proposed for future development), with existing industrial
developments beyond, to the south.

A Key Plan is included as Figure 1. This report was prepared using:
o the Draft Plan of Subdivision, prepared by Humphries Planning Group Inc., last revised
December 1, 2023.

o the Site and Landscape Plan, prepared by NAK Design Strategies, dated December 21, 2023.
Note that the building forms shown on this drawing represent a preliminary conceptual site
layout only and are subject to change.

o the 3D Massing, prepared by NAK Design Strategies, dated December 21, 2023. As noted
above, the building forms shown on this drawing represent a preliminary conceptual layout
only.

The Draft Plan of Subdivision is included as Appendix A. The Site and Landscape Plan is included
as Appendix B. The 3D Massing is included as Appendix C.

Note, the building numbering was added to the Site and Landscape Plan by VCL for ease of
reference.

1.2 THE PROPOSED DEVELOPMENT

The proposed development will consist of a mixed-use block (Block 1) and a natural heritage
system (NHS) block (Block 2). The natural heritage system is intended to remain in its current
state and will not be redeveloped.

The specific building types, locations and orientations within the mixed-use block will be
determined at the time of the future SPA application. For the purpose of this analysis, the
preliminary site concept shown in the Site and Landscape Plan was used.

The site concept consists of four buildings:

e Southwest building (Building 1): 14-storeys with a 6 and 7-storey podium;
¢ Northwest building (Building 2): 6-storeys with a 3-storey podium;

o Northeast building (Building 3): 14-storeys with a 6-storey podium; and

e Southeast building (Building 4): 14-storeys with a 6-storey podium.

The 3D Massing drawing indicates that the buildings will be primarily residential, with
employment/retail uses on the ground floors of Buildings 1, 2 and 3.

1.3 SOURCES OF VIBRATION

The anticipated vibration source with potential to impact the development is the rail traffic on the
CPR Mactier Subdivision.

Ground-borne vibration due to vehicular movements on surrounding roadways is not expected to
create significant impact on the proposed development and thus, has not been considered further
in the analysis. There are no other sources of vibration in the vicinity of the site.

30 Wertheim Court, Unit 25, Richmond Hill Ontario L4B 1B9 Tel: 905-764-5223/Email: solutions@valcoustics.com



VALCOUSTICS CANADA LTD. Humberking Lands — Macville East/Caledon — Vibration
File: 123-0278 Page 3

2.0 VIBRATION GUIDELINES

The Federation of Canadian Municipalities and the Railway Association of Canada jointly
developed “Guidelines for New Development in Proximity to Railway Operations”, dated
May 2013 (herein referred to as the FCM/RAC guidelines). For residential developments, the
FCM/RAC Guideline recommends a maximum vibration threshold of 0.14 mm/s root mean square
(RMS, using a 1 second averaging time) between 4 Hz and 200 Hz (Reference 1).

Vibration mitigation is needed when the threshold is exceeded.

3.0 METHOD
3.1 MEASUREMENT LOCATIONS

Railway induced ground-borne vibration was measured at five (5) locations. Figure 2 shows the
measurement locations on aerial imagery from Google Maps, overlaid with the conceptual site
layout shown on the Site and Landscape Plan (Appendix B).

Locations A and C are located at, respectively, the northeast corner of Building 3 and the
southeast corner of Building 4, approximately 30 m from the east property line [i.e., the rail right
of way (ROW)], corresponding to the proposed building facades closest to the railway.

As a reference, Location B is located approximately 30 m to the east of Location C, along the rail
ROW.

Locations D and E, along the south fagade of Building 4, are located approximately 15 m and
30 m, respectively, to the west of Location C, approximately 45 m and 60 m respectively from the
rail ROW.

3.2 TRANSDUCER PLACEMENT

Geophones were used to measure the vibration velocity produced by the train pass-bys. At each
location, the geophone was placed into a small hole dug into the ground, approximately 50 mm
below grade. The geophones were resting on compacted soil and were securely anchored with
metal ground spikes.

3.3 DATA ACQUISITION

A total of five (5) CPR freight train pass-bys were monitored on April 25, 2024. Detailed
information for the trains is summarized in Table 1.

The vibration signals were recorded simultaneously at all 5 locations for each train pass-by. The
vertical axis signal from each geophone was recorded digitally, using a
MetricPro Model MPV3C21 vibration data acquisition and analysis system at each location. The
monitors recorded vibration velocity, in mm/s.

At each location the vibration data acquisition system recorded the ground-borne vibration
continuously throughout the monitoring period. The system was set to record vibration at a
sampling rate of 1000 samples per second.

30 Wertheim Court, Unit 25, Richmond Hill Ontario L4B 1B9 Tel: 905-764-5223/Email: solutions@valcoustics.com



VALCOUSTICS CANADA LTD. Humberking Lands — Macville East/Caledon — Vibration
File: 123-0278 Page 4

TABLE1: CPRFREIGHT TRAIN PASS-BYS MEASURED ON 2024-04-25

Maximum Vibration Velocity!" (mm/s)

- at each Location @
Pbas; Time/Period | Direction Lﬁ:;s ga‘:‘;
y A B c D E
1 13:03—13:08 | Northbound | 3 130 0.07 0.31 007 | 005 | 004
2 15:21 - 15:23 | Northbound 1 70 0.08 0.27 011 | 0.08 | 0.06

3 15:55 -16:07 | Southbound 110 0.08 0.25 0.06 0.05 0.04

4 16:18 - 16:21 | Westbound 123 0.09 0.31 0.10 0.07 0.05

W N[N

5 18:11 - 18:16 | Southbound 103 0.11 0.41 0.16 0.11 0.09

Notes:

(1) Maximum overall vibration velocity occurring for the entire pass-by, one second RMS averaging.
(2) See Figure 2.

3.4 DATA ANALYSIS

Time histories of the vibration velocity produced by each train pass-by were plotted using an RMS
(root-mean-square) averaging routine with a time constant of one second. The analysis procedure
conforms with the FCM/RAC guidelines.

4.0 RESULTS

Table 1 also summarizes the maximum measured overall vibration velocity (1-second RMS) for
each of the train pass-bys measured at each location.

Appendix D contains recorded time histories for each railway train pass-by measured at each
location.

The maximum overall vibration velocity magnitudes were:

e Location A: 0.11 mm/s;
e Location B: 0.41 mm/s.
e Location C: 0.16 mm/s;
e Location D: 0.11 mm/s; and

e Location E: 0.09 mm/s.

The measured maximum vibration velocity magnitude of 0.16 mm/s at the proposed building
structures, due to the freight trains, exceeded the 0.14 mm/s FCM/RAC Guideline limit for
residential uses at the closest residential unit fagade. Thus, vibration mitigation is required for the
proposed development.
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5.0 MITIGATION MEASURES

Since the measured maximum vibration velocities exceeded the FCM/RAC Guideline limit,
vibration mitigation will be required for the proposed development. To be conservative, it is
recommended that vibration mitigation measures be implemented for all the underground
structure portions located within a setback distance of 40 m from the east property line (i.e., the
rail ROW).

The vibration mitigation measures should be developed during the detailed design of the
buildings. It is premature to develop the vibration mitigation design at this stage when the detailed
design of the buildings has not been completed. However, mitigation options that could be
implemented include perimeter and/or footing isolation of the underground structure; acoustic
isolation joints between the residential portion of the building and part of the underground
structure; increased setback to the underground structure; or a combination of these and other
vibration isolation strategies.

6.0 CONCLUSIONS

The measured ground-borne vibration velocity magnitudes at the proposed development, due to
railway traffic on the CPR Mactier Subdivision, exceeded the FCM/RAC Guideline residential
vibration limits. Therefore, vibration mitigation measures are required for this development and
should be considered as part of the detailed design.

7.0 REFERENCES

1. “Guidelines for New Development in Proximity to Railway Operations”, Prepared for The
Federation of Canadian Municipalities and the Railway Association of Canada, May 2013.

RL\SD\mv
J:\2023\1230278\000\Reports\Macville East\Vibration\Humber Station Development_Vibration v1_0 Fnl.docx
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Tie Measurement Date

Railway Vibration - Vertical (Z) RMS Velocity Time History Apr 25,2024

Project Name. ProjectNo.

Humber Station D 1230278.000

Faure




