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INTRODUCTION AND BACKGROUND

At the request of LGL Limited, acting on behalf of the Goderich Port Management Corporation
(GPMC), J.E. COULTER ASSOCIATES LIMITED has prepared a Noise Monitoring Plan for the
proposed Goderich Wharf Expansion. The location of the wharf expansion is shown in Figure 1
in Appendix A.
An Environmental Assessment for the proposed expansion was submitted to the Ministry of the
Environment and Climate Change in February 2014. The project was approved with conditions
by the Ministry on November 26, 2014. This Noise Monitoring Plan has been prepared in
accordance with those conditions of approval.
This Noise Monitoring Plan addresses the full cycle of the project’s construction. This includes
a summary of baseline (existing) sound level measurements and a plan for noise and vibration
monitoring during construction.
Currently, the future users of the expanded wharf are unknown. As a result, a reasonable
operational noise monitoring plan cannot be created as such a plan would be tailored to the
users’ planned operations. As per the conditions, a Noise Mitigation Plan will be prepared 60
days prior to the start of operations. At that time, this Noise Monitoring Plan will be updated to
include the provision for monitoring during the operational phase.

2.0

PROJECT DESCRIPTION

The proposed wharf expansion is multi-purpose and includes:


provision of additional loading/unloading space for ships;



provision of additional storage space for commodities;



wave protection as Goderich harbour is located on the windward side of Lake Huron,
and the outer harbour requires better protection from wave action; and,



improvements to North Harbour Road.

The initial phase of the proposed wharf, as shown in Figure 2, is bounded to the north by the
riverwall. Continuous cells of steel sheet piles, sheet piles supported by deadman anchors, or
concrete caissons could form the dockwall. A series of bollards at the edge of the new dockwall
will allow ships to moor. The surface of the wharf will be paved with asphalt and will have a
travel path around the perimeter of the wharf to permit movement of loaders and vehicles.

3.0

CONSTRUCTION APPROACH

Standard infill methods and materials will be employed in the construction of the expanded
wharf.
The infilling method involves constructing a berm of stone material around the perimeter of the
site to connect with the sheet pile wall, to create an enclosed area for the infill.
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The perimeter rock berms will be created of stones large enough to resist short-term erosion
during construction. The outside of the berm will be covered in large armour stones to protect
against long-term erosion. The interior slope will be covered in decreasing sizes of stone to
serve as a filter for the infill material.
Once the perimeter is constructed, it will effectively create a pond of water cut off from the lake
and the rest of the harbour. This temporary pond will be the area to receive infill materials. The
infill materials will be a wide range of granular materials. There may also be opportunities to
use maintenance dredge sands, from waters adjacent to the site, as infill. Water will be
displaced through the stone berm as infill material is put into place. The filter materials on the
inside slope will retain the granular fill. When the infill material is above the water level,
conventional compaction techniques will be used. The top 0.6 m will use structural gravel and
will be covered with a surface level of asphalt.
An alternative fill method, other than filling within an enclosed perimeter berm, is the use of clear
stone fill. The clear stone would be almost free of fine materials that might lead to sediments or
turbidity outside of the project site. The previously described methods represent the
methodology most likely to be used by most contractors.
While it is expected the construction of a containment berm, followed by infill by truck or ship,
will be the method most preferred by contractors, there is a chance the alternative of clear stone
fill may be most suitable for some construction companies.
Placement of the infill materials will be made by end-dumping trucks working from the east
toward the west. Equipment will level and compact the materials as work progresses westward.
There may be an opportunity for some ship-borne material to be placed by self-unloading
vessel. In this case, a vessel may moor along the north breakwater or the new mooring
dolphins and unload into the contained basin.
Compaction of fill materials above water level will be completed in lifts by conventional methods
of self-propelled compaction rollers. This method is similar to conventional road-building
techniques. Compaction of earth fill below water level will be completed by surcharge method.
This method uses the weight of the fill above water level and the weight of product stored in the
first year to consolidate the fill material. This method anticipates some settlement and
deformation of the finished grade. After one or two years, additional fill is supplied, placed and
compacted to return any settled areas back to the design grade.
The construction of an expanded wharf will require the movement of a large volume of fill to the
site, in addition to what dredged material may be used. Given the location and nature of the
site, materials may be brought in by land or water. Self-unloading ships may bring materials
such as core stone; and flat top/bin barges may bring armour and filter stone. Commonly these
materials are sourced from limestone quarries near Owen Sound and trucked in, but quarries do
exist in other areas around the Great Lakes. Central infill material, which makes up the majority
of material required, may also be shipped by vessel or trucked to the site from local quarries.
It is expected the construction period will last 26 months, and will commence in the spring of
2017. Table 1, below, shows the trucks required to transport materials needed for the twin-slip
option, based on a 6-day workweek. No allowance is provided for shipping by vessel or the use
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of dredged materials on-site, in order to provide an estimate of maximum truck traffic volume or
a ‘worst-case scenario’. Supply of some of the material can be assumed to be made by trucks.
The use of ship-borne fill is part of the means and methods of the contractor and it will not be
known if this will be used until after a contract is reached with the constructor.
Table 1: Construction Truck Traffic

Material

Amount

Number of Trucks

Rock

48,900 tonnes

1,290

Fill

1,279,350 tonnes

9,500

Concrete

1,160 m

Asphalt

12,300 tonnes

3

39
166

Total Trucks

10,580

Trucks per day

20

The preliminary schedule is provided in Table 2, below.
Table 2: Construction Schedule

Date
April 2017

Marine work

May 2017

Marine work

June 2017

Marine work

July 2017

Marine work

Aug 2017
Sep 2017
Oct 2017
Nov 2017
Dec 2017
Jan 2018

Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery
Aggregate
delivery

Activity
Berm
construction
Berm
construction
Berm
construction
Berm
construction
Berm
construction
Berm
construction

The equipment expected to be used is summarized below:
Marine Work



Vibratory hammers (EMV 300 pile driver or equivalent)
Barges with tug boat

Infill and
grading
Infill and
grading
Infill and
grading
Infill and
grading

Concrete
fenders
Concrete
fenders
Asphalt paving
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Tenders for delivering materials to barges
Unloading and handling of steel sheet piles from truck to tender and tender to barge and
barge to installation.

Aggregate Delivery




Aggregates will be required on site on an almost continuous basis during the life of the
project
Delivered generally by tractor trailer varying from 10 to 100 loads per day
The heaviest volume will be during the infill operation, which we would expect in the
summer of 2017.

Berm Construction




Cat 320 or Volvo 360 hydraulic excavators
Cat 963 class track loaders
Volvo 6X6 rock trucks.

Infill and Grading





D-6 track dozer
Cat 962 class loader
84” steel drum vibratory rollers
Cat G14 class grader.

Concrete Fenders




Form assembly
Crane for hoisting forms, reinforcing steel and fenders
Ready mix delivery, placement and vibrating.

Asphalt Paving



4.0

Material delivery
Asphalt spreader, rubber and steel vibratory rollers.

CONSTRUCTION NOISE REQUIREMENTS

Section 7 of the Notice of Approval to Proceed identifies that a Noise Monitoring Plan must be
provided to the MOECC. The Noise Monitoring Plan is to address the monitoring of noise
during the construction phase of work.
As blasting will not be used during the project, vibration monitoring of construction is technically
not required. However, impact or vibratory pile drivers will be used for the sheet piles. Vibration
monitoring is then recommended for this condition even though the vibration generated by pile
driving is significantly lower than blasting.
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Construction equipment must adhere to the limits provided in NPC-115. Trucks, etc. must
adhere to the limits provided by Transport Canada’s Noise Emission Standard 1106, which is
more stringent than NPC-118.
The Town of Goderich and the MOECC do not enforce construction related vibration limits. The
City of Toronto, however, does provide limits not only for buildings in general but also for its
infrastructure (bridges, sewers, watermains, etc.).
The City of Toronto Vibration Limits for general structures is provided in Table 3, below.
Table 3: Prohibited Vibration Levels

Vibration Frequency (Hz)

Vibration Peak Particle Velocity (mm/s)

Less than 4

8

4 to 10

15

More than 10

25

The City of Toronto vibration limits for infrastructure are provided in Table 4, below.
Table 4: City of Toronto Vibration Limits for Infrastructure

Structure Type

Maximum Peak Particle Velocity (mm/s)

Old trunk sewer/watermain

10

Modern trunk sewer/watermain

25

Old bridge – old construction methods or
materials

10

Modern bridge – steel or reinforced concrete

25

While these limits are not enforceable in Goderich, it is suggested they be used as an indication
of the potential for structural damage. The nearest residential receptors are located more than
700m from the planned locations of driven piles. Hence, while noise would be audible, it is not
expected that vibration will cross the limits noted in Table 3. Monitoring at residential receptors
is not required as other structures are located much closer to the planned construction activity.
The Town of Goderich bylaw prohibits construction activity between 7 p.m. and 7 a.m., Monday
to Saturday, and all day Sundays and statutory holidays. As a result, no construction activity
can occur during these hours without special approval from the Town of Goderich. Similarly,
truck traffic and ship traffic associated with the wharf construction should operate only during
permitted hours. Construction outside of these periods will require a bylaw exemption. Such
exemptions may carry with them some additional provisions.

5.0

BASELINE NOISE MONITORING

Prior to the start of construction, baseline noise monitoring has been conducted at a total of 5
locations for more than one week at each location. Two sets of baseline measurements have

J.E. COULTER ASSOCIATES LIMITED
Goderich Harbour Wharf Expansion
Noise Monitoring Plan

Page 6 of 9

been completed: one during the summer months which lower amounts of truck traffic and one
during the winter months with greater amounts of truck traffic.
Goderich typically has two seasons of transportation activity. The shipping season typically
lasts from April to December. During this season, truck traffic is usually reduced, whereas it is
usually elevated between January to March.
Baseline noise monitoring was conducted at the locations shown in Figure 3 in Appendix A
between late July and August 2016.
Additional baseline noise monitoring was conducted at the locations shown in Figure 4 to
capture the typical trucking season ambient sound levels. Monitoring was conducted from
March 16 - April 15, 2017.
Weekly summary measurements are provided in Appendix B.

6.0

CONSTRUCTION NOISE MONITORING

Construction noise monitoring is to be continuous throughout the construction phase unless
there is a shut down or break of more than 1 week in length.
The recommended noise monitoring locations are shown in Figure 5 in Appendix A. These
locations are slightly different than the baseline noise measurement locations, as the baseline
noise locations were also intended for the operational noise assessment of the expanded wharf.
The noise monitors should be installed a minimum of two meters above grade and maintain
general line of site to either the construction area on the wharf or the truck haul route on North
Harbour Road.
In addition to the unattended noise monitoring noted above, periodic attended monitoring (on a
monthly basis) should be conducted. The purpose of this attended monitoring is two-fold. First,
it will calibrate and verify the unattended measurements. Second, it will help verify that
construction equipment is not particularly noisy and meets the requirements of NPC-115, where
applicable.

6.1

Instrumentation

High precision microphones are not required for unattended noise monitoring locations, as
mounting standards generally result in the overall assembly failing to meet laboratory
specifications. Generally, a Type 1 or Type 2 integrating sound level meter (SLM) should be
used for all unattended noise measurements. The noise floor of the device should be no
greater than 35 dBA. The monitors shall be capable of fast and slow response. The
unattended noise monitors should be capable of recording and saving noise measurement
indices as required by the reporting section.
For attended sound level measurements, a Type 1 Integrating SLM should be used. The SLM
should be capable of fast, slow, and impulse noise measurements.
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All noise monitoring devices should be provided with windscreens that will not affect the
tolerance of the microphone by more than 1 dB.
All equipment should be capable of being calibrated in the field. Sound level meters used in
attended monitoring should be calibrated before and after use. Unattended noise monitors
should be calibrated monthly.

6.2

Reporting

The reports shall provide the following data at a minimum:
1. Hourly Leq at each unattended noise monitoring location, graphs preferable and tables if
requested;
2. The raw measurement data, including the L10 and L90 sound levels, should be provided
if requested;
3. Locations of all noise monitors;
4. A record of all attended sound level measurements summarized concisely in a table
showing the average sound level measurements at each attended monitoring location;
5. A brief description of the construction activity occurring during the measurement period;
6. The reported data should be provided for the entire measurement period. The Noise
and Vibration Contractor is responsible for clearly indicating discounted data due to
periods of high wind or where precipitation has clearly affected the reported sound
levels. Refer to NPC-102 for a review of wind-induced noise for a given wind screen
size;
7. A clear correction for the effect of noise reflections must be provided. The level of
reflected noise will vary, depending on how and where the microphone has been
mounted;
8. The measured maximum sound levels of construction equipment operating during the
attended noise monitoring should also be included where applicable.
A weekly noise monitoring report will be submitted to GPMC every Wednesday for the
preceding work week (Monday to Monday).

7.0

VIBRATION MONITORING

Vibration monitoring is only recommended during the pile driving phase for the sheet pile
installation. This phase of work will take approximately 4 months. The structures most likely to
be affected by the pile driving are the existing wharf, Sifto Canada, and Da-Lee facilities
immediately to the south of the proposed wharf expansion area. The other harbour properties,
such as those belonging to Goderich Elevators, are almost 500m from the proposed pile driving
locations. The residential receptors with fixed structures are more than 700m from the nearest
piles.
The most critical area that should be monitored then is the wharf structure immediately south of
the proposed expansion. The underground mine structure at this location is susceptible to the
vibration from the impact hammers and should be monitored closely.
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Four vibration monitoring locations are recommended and are shown in Figure 6. The locations
farther away are less critical but are recommended in order to document the vibration and
demonstrate that the limits from Table 3 are not being exceeded at such distances.
If the initial monitoring on site indicates vibration levels less than 3 mm/s PPV at these locations,
monitoring can be discontinued.
At the start of pile driving, attended vibration measurements should be conducted. Only one or
two hours of attended measurements need be completed.

7.1

Instrumentation

Typical construction vibration occurs at frequencies between 10 and 30 Hz (Caltrans). City of
Toronto vibration limits are strictest at frequencies of less than 4 Hz. Therefore, unattended
instrumentation used must have a minimum bandwidth of 2 Hz to 50 Hz (+/- 3 dB) in order to
capture the typical construction vibration. Transportation sources (not transit) are also usually
dominant within this range of frequencies. Attended measurement equipment should have a
broader bandwidth of 2 Hz to 500 Hz (+/- 3 dB).
Accelerometers, geophones, or seismographs may be used to measure construction vibration.
The equipment should have a noise floor of 0.5mm/s PPV or less within the specified
bandwidth, including the effect of all cables, connections, attachment method to the ground or
structure, and software. Attended vibration monitoring equipment shall have a maximum noise
floor of 0.05mm/s RMS velocity between 2 Hz and 500 Hz on each channel.
Unattended vibration monitoring equipment should be capable of recording triaxial vibration,
running either continuously or based on an event-triggered level recording. Attended vibration
measurement equipment should be triaxial if investigating structural damage concerns.
Table 5, below, summarizes the specifications needed for the vibration equipment.
Table 5: Vibration Monitoring Instrumentation Specifications

Vibration
Monitor Type

Bandwidth

Noise Floor

Trigger
Level

Recommended Mounting Location

Attended

2 to 500 Hz

0.05 mm/s
RMS

N/A

Soil, foundation wall, floors, walls, slabs, etc.

Unattended

2 to 50 Hz

0.5 mm/s
PPV

1 mm/s
PPV

Foundation wall or on-grade, 1m away from
corners

For indoor measurements, sensors must be firmly mounted to the structure (on the foundation
wall, 1m below grade), away from columns and corners. In the absence of a basement or
foundation wall, the sensors must be mounted directly on the slab on grade, in the centre of
span (away from columns and structural walls). For outdoor measurements, sensors should be
connected directly to the underlying soil or exterior foundation wall of the subject property. If the
sensors are to be located in the soil, it must be done using a stiff plate with corner posts or
driven wedge, as opposed to being left bobbing freely on the surface with poor coupling to the
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soil. The vertical resonant frequency of the mounting, bouncing on the compliance of the soil,
must be greater than 100 Hz.

7.2

Reporting Requirements

The reports shall include the following data at a minimum:
1. The recorded vibration velocity data (in mm/s) for each axis of measurement (X, Y, Z)
during the measurement period should be retained for diagnostic purposes;
2. The vector sum particle velocity of the combined axial vibration levels (the overall peak
particle velocity) should be reported each week. The vertical axis of the graph should be
the PPV, while the horizontal axis should be the time;
3. The trigger level used to initiate vibration recording. Continuous monitoring is required,
but only levels above the trigger level need to be reported;
4. A written record or recording of any attended vibration measurements;
5. The location and mounting setup or configuration for each measurement location,
showing clearly the corresponding vibration measurement axis;
6. A description of the construction activity relating to any events above the trigger levels
(1mm/s PPV).
A weekly vibration monitoring report will be submitted to GPMC every Wednesday for the
preceding workweek (Monday to Monday).

8.0

CONCLUSIONS AND NEXT STEPS

This Noise Monitoring Plan has been prepared to outline the extent and locations of noise
monitoring during the construction of the Goderich Wharf Expansion. A further update will be
made to this plan to include the baseline noise measurements during peak trucking activity
between February and March.

/pt

APPENDIX A: FIGURES
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Figure 1: Area Plan

LOCATION OF
DRIVEN SHEET
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Figure 2: Expanded Wharf Site Plan

Figure 3: Summer Baseline Noise Measurement Locations

Figure 4: Winter Baseline Noise Measurement Locations

Figure 5: Recommended Noise Monitoring Locations

Figure 6: Recommended Vibration Monitoring Locations

APPENDIX B: MEASUREMENT DATA
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2016-08-20 0:00

2016-08-21 0:00

2016-08-22 0:00

2016-08-23 0:00

Date

2016-08-24 0:00

2016-08-25 0:00

2016-08-26 0:00
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Location 4
August 26 - August 31, 2016
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2016-08-26 0:00
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2016-08-27 0:00

2016-08-28 0:00

2016-08-29 0:00

Date

2016-08-30 0:00

2016-08-31 0:00

Friday

Location 5
July 29 - August 5, 2016
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80.0

75.0

1-Hour Leq (dBA)

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0
42580

Friday

42581

42582

42583

42584

Date
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Location 5
August 05 - August 12, 2016

1-Hour LEQ
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80.0

75.0

1-Hour Leq (dBA)
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55.0
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35.0
2016-08-05 0:00

Friday

2016-08-06 0:00

2016-08-07 0:00

2016-08-08 0:00

2016-08-09 0:00

Date

2016-08-10 0:00

2016-08-11 0:00

2016-08-12 0:00

Friday

Location 5
August 12 - August 19, 2016

1-Hour LEQ
Discounted Data
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1-Hour Leq (dBA)
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65.0
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55.0
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45.0

40.0

35.0
2016-08-12 0:00

Friday

2016-08-13 0:00

2016-08-14 0:00

2016-08-15 0:00

2016-08-16 0:00

Date

2016-08-17 0:00

2016-08-18 0:00

2016-08-19 0:00

Friday

Location 5
August 19 - August 26, 2016

1-Hour LEQ
Discounted Data

80.0

75.0

1-Hour Leq (dBA)

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0
2016-08-19 0:00

Friday

2016-08-20 0:00

2016-08-21 0:00

2016-08-22 0:00

2016-08-23 0:00

Date

2016-08-24 0:00

2016-08-25 0:00

2016-08-26 0:00

Friday

Location 5
august 26 - August 31, 2016

1-Hour LEQ
Discounted Data

80.0

75.0

1-Hour Leq (dBA)

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0
2016-08-26 0:00

Friday

2016-08-27 0:00

2016-08-28 0:00

2016-08-29 0:00

Date

2016-08-30 0:00

2016-08-31 0:00

Friday
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