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1.0

Pre-Construction, Construction Air Monitoring Plan

The MOECC has requested that additional pre-construction monitoring be undertaken in the
vicinity of the proposed expansion of the wharf space in the Goderich harbour. Furthermore, it
has been suggested that a monitoring plan be developed for this work, prior to the start of
monitoring. An email from Andrew Evers sets out issues that the MOECC would like
addressed in the monitoring plan all the issues have been incorporated in the plan below.

2.0

Proposed Construction Plan

The size of the initial wharf construction phase has been scaled back from that considered in the
EA document that was submitted. Attached to this memo is a drawing prepared by the
GPMC’s consultant, B.M. Ross, showing the new proposed road extended from the round DaLee storage tank out into the lake along the river wall, Figure 1. To the south of the river wall
the new wharf will be constructed. The top platform area of the new wharf is about 1.85 Ha =
4.56 Acres, whereas the lake bed footprint of this area will be about 2.07 Ha = 5.11 Acres. This is
the area that will be filled, levelled, and surfaced for the expanded wharf area.
Construction is currently anticipated to run from April to October 2017 with completion in 2018.
The closest part of the proposed construction will be 500 m from the beach, 800 m from the
recreational area access from the hill, and 850 m from houses on Cobourg Street in Goderich.
The closest point of the construction operations will be approximately 270 m from the entrance
to the Homan Inlet marina. During the EA there were concerns expressed about construction
impacts in this marina. Because of these concerns and the proximity of the Marina we targeted
this area as our number 1 site for installation.
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2.1

Dust Emission Sources in Harbour Area

Construction activities will involve transporting aggregate to site by truck, placement of the
aggregate, and grading and moving the aggregate into position. At the end of the process the
area will be levelled and pavement will be installed.
Other activities in the harbour area include:
truck movements associated with salt shipments from the Sifto site and grain shipments
to and from the grain elevators;
truck loading and unloading activities at both sites;
lake freighter movements into and out of the harbour along with tugs associated with
these movements;
ship loading at the Sifto site and ship loading and unloading at the grain elevators;
train movements into and out of the harbour area and rail car movements in that area;
other commercial and recreational power boat activity in the area;
commercial and private vehicle travel on North Harbour Road; and,
incidental emissions to the atmosphere from other sources.

Table 2.1

Sample Team description Experience and Responsibilities

Goderich Harbour Sample Program Organization
Name

Position

Responsibilities

Goderich Harbour

Client

none

Umme Akhtar

MOECC Officer

MOECC monitoring plan reviewer

Rowland Howe

Client

Client Liason

Constance Agnew

LGL VP Senior
Planning

Project Management

Nick LaValle

VES Crew Lead

Direct all sampling team schedules,
maintenance and data review

Tom Ryan

VES Senior tech.

Data analysis and report writing
Field services and calibrations

Peter Posma

BMRoss

PS1 sampling , data , shipping and C of C

3.0

Proposed Monitoring Location

The construction activities will include transporting aggregate by truck to the unloading point
along the river wall. Trucks will move along the north side of the Da-Lee storage tank and a
new road to be constructed on the harbour side of the river wall. There are no suitable locations
to install a monitor on the mine site because separation between the structures and the monitor
is limited. The guidance on siting states that the monitor must be at least 2 times the height of
nearby structures that are higher than it is away from those structures.
To meet the separation criterion and capture what we believe is the worst case wind direction; it
is proposed that the monitor be installed on the spit at the Maitland Valley Marina (River
Location) extending towards the river mouth. The location is marked on the attached map as
Site 1. This location is directly east of the proposed construction site. Predominant summer time
wind direction is from the West and North West. This means that the site will receive wind
from the construction site for a much larger percentage of time than the Homan Marina site.
The Homan Marina site was discussed previously but has been ruled out as a potential site due
to three main criteria. First it has a smaller percentage of wind impact during high human
activity months. Secondly the Homan Marina site has a much larger human activity, in the
summer months, level that includes camp fires and boat motor exhaust that would be difficult
to eliminate from the sampling and would bias the TSP and PaH results. Thirdly the Homan
Marina would not have road access during the winter months. The Maitland Marina human
activity is to the east of the monitor location and thus will be downwind of the monitor for the
majority of the summer months. Access to Maitland Marina proposed monitor location is by
road which is open for all 12 months required for year round sampling. The North Harbor
Road provides access to the Marina Road. The Marina site is relatively isolated and thus would
be relatively secure. A fence will be erected around the platform with a locked gate. It has
power and connections will be able to be made to telephone lines from this site. As with the
previous location, it is proposed that the monitor be installed at some height above grade to
limit security concerns. The PS1 sampler will be installed upon a 2m high platform to limit
localized ground dust. The site evaluation form is attached and marked Site 1 Evaluation Form.
Pictures facing North, East, South and West from the platform are included below.
Trans boundary and local sources will be difficult to evaluate for this construction site because
access to and from the site is by the marina spit road which is also the access to the mine and
ship loading areas. The areas around it are water which makes it difficult to differentiate
sources..

3.1

Goderich Harbour Wind Direction Evaluation

Current wind data from the Environment Canada Meteorological Station is exhibited below
which exhibits how the predominant wind direction that will affect the majority of human
activity is from the West and North West during the summer months.

Table 2.0

2015 Wind direction over the entire year by percentage.

Source: Environment Canada Station, Goderich Airport

Table 3.0

2015 Data from above table fraction of time spent with wind in various directions.

Source: Environment Canada Station, Goderich Airport

Sample Platform Orientation Pictures (Photo’s by VES)
North Direction from platform:

East direction from platform:

South Direction from the platform:

West direction from the platform:

Construction site area just to the right of center in this picture

3.2

Continuous Particulate Installation Arrangements

Real Time Particulate Monitoring: The monitor to be used will be a GRIMM Model 164. The
unit is set to monitor PM 2.5 , PM 10 , and TSP concentration data along with a total particle count
on a minute by minute basis. The GRIMM detector counts all particles that enter it’s sample
head. The sample head on the GRIMM 164 is a TSP head. The limit on the GRIMM is that the
sample rate of 1.23 lpm reduces the size of particulate that enters the head except when higher
winds occur the larger particulates will enter the head and be counted. Any particulate that
enters the head and is larger than 32 microns’ will be counted in the >32 micron count. Please
see email from GRIMM representative in appendices.
The system is equipped with a GRIMM 158L Sensor for Humidity, temperature, pressure, wind
speed and wind direction with data logged on the same frequency. This sensor is manufactured
by Lufft, the Model WS500 UMB which used ultrasonic measurement for wind direction and
wind speed and a capacitance sensor for RH. The monitor will be installed on a sample
platform at a height which will allow for proper and un-obstructed sampling from all four
quadrants. Power will be brought to the monitor and provision will be made for a similar unit
to be installed adjacent to the monitor should the MOECC decide they want to match the
monitoring. Arrangements will be made to ensure that the monitor is connected to the
INTERNET to allow real-time viewing of the data the unit is collecting.

3.3

GRIMM Data, Maintenance, QA/QC

Data
The unit is designed to operate unattended, collecting data on a 1 minute frequency and storing
the data on a micro-SD card that has sufficient space to store 6 months of 1 minute data. The
unit will be connected to the Internet through the new GRIMM platform for the data logger that
offer alarms via email and/or SMS. All GRIMM data will automatically be downloaded to a
central server system with RAID backup drive for permanent storage and protection. This new
logger also supports the Met sensor, IP camera and other inputs. Moreover, this new server will
be located in Canada. The new generation of the logger can be used with the Bell Network
(HSPA).
Access to the data on the web will be made available to the MOECC so they can check the
information being collected. Arrangements can be made to notify the MOECC should the
system record levels in excess of the standards.

Calibration and Maintenance
GRIMM Calibration and Maintenance Schedule
Item

Frequency

Action

Filter Change

3-6 months

VES tech will change during maintenance visit

Calibration

24 months

Unit calibrated in August 2016

Monitor Alarms

Daily/Weekly

Repair what alarm indicates

3.4

Polycyclic Aromatic Hydrocarbons Sampler Installation

The Tisch Model TE-1000PUF sampler will be used for the Polycyclic Aromatic Hydrocarbons
monitoring. The PUF sampler is a high volume sampler which draws a sample through a precleaned quartz filter followed by a pre-cleaned PUF media. Sample rate is approximately 8
scfm. As per the Ontario AQM Guideline, the units will be situated on an elevated location at
least 3m above ground. Location will also have unrestricted air flow from 3 cardinal wind
directions and be at least 20m from any trees. Polycyclic Aromatic Hydrocarbons generating
sources and substances will also be avoided for site location. The unit incorporates a precleaned sorbent and filter material to capture contaminants after at least 300m3 sample has been
drawn through the unit. The system is equipped with a sample flow rate monitor and controller
along with time and flowrate recorders. Sample rate and total volume will be recorded and
used for data analysis after lab results are received. Sample media recovery will follow strict
protocol to avoid sample loss or contamination. Sample holders will be removed to a clean
location for recovery, packaging and shipping. EPA Method TO-13A methodology will be used
to analyze the Polycyclic Aromatic Hydrocarbons levels in the sample. Both the PUF and filter
will be analyzed. Our laboratory, Maxxam Analytics will be following Carb 429 analytical
protocols. They will use setups of Pah-MS-F and Pah HR-A to meet the required detection
limits.. All Polycyclic Aromatic Hydrocarbons will be analyzed for, but only the Benzo-a-pyrene
is required to be reported.

PS1 Calibration and Maintenance Schedule
Item

Frequency

Action

Cleaning

Every sample run

Hexane clean shelter and head

Brush change

Every 400 hrs run time

Change brushes

Motor change

1000-1600 hrs

Change motor

Calibration

Brush/motor change, 360 hrs or 3 months

Calibrate unit

Leak Checks

Every sample run

Perform on sample setup

3.5 Accuracy Checks on Analysis Techniques for Non Continuous
Monitors.

As per the requirements of the ambient monitoring plan, travel and field blank samples will
be submitted for laboratory to ensure the accuracy of the analytical techniques used. Blank
samples will account for ten percent (10%) of total submitted samples as per the
requirements of the Ambient Monitoring Plan. A field blank is a method for ensuring that
field handling of samples is adequate. A filter is transported into the field, handled in the
usual fashion by the technician except that a sample is not taken with the field blank. The
field blank is transported in the same fashion as the other samples and submitted to the
laboratory for analysis. Field blanks will be taken on a routine basis (with the sampling
frequency equally distributed throughout the sampling period).
The results of the field and travel blank analysis will be included in the quarterly and
annual reports to aide in documenting the data QA/QC process.

3.6

Sample Handling and Transportation

In order to reduce measurement errors in ambient monitoring programs, it is critical that
samples are handled following specified protocols. Field personnel will adhere to rigorous
sample handling and transportation procedures to ensure there is no opportunity for
sample contamination. For quartz filters and PUF media this entails the use of surgical
gloves and tweezers to avoid contaminating the filter. All samples will be carefully removed
from the monitoring device by a trained operator, and placed in sealed, non-reactive
containers. All samples will be placed in protective cases to prevent breakage,
contamination or loss during transportation. Transportation will occur within 48 hours of
sample run completion. Transportation is 12 hours to lab reception. Analysis will occur
within 5-7 days of sample reception at lab.

Samples will be maintained at the required storage conditions (e.g. PAH and dioxin and
furan samples kept in an ice chest at ≤4C with no exposure to light, etc.). Only the original
container for each sample will be used when submitting filters for analysis to avoid crosscontamination of samples. A unique sample ID will be placed on each container and the
sample ID will be recorded on the chain of custody forms for that sample as well as the field
records for sample media deployment and collection.
All project personnel who handle samples will complete chain of custody forms as per the
Quality Plan to track samples from the collection stage through to data analysis. A
standardized Chain of Custody form is currently part of VES’s quality procedures and will
be utilized in this project. A Chain of custody form will be completed and submitted along
with the exposed samples to the CALA/SCC certified laboratory used for analysis.

3.7

PS1 Data Storage

The unit is designed to start and stop on the appropriate sample days according to
MOECC/EPA 12 day sample schedule. Sampling will start and stop at midnight for a 24 hour
sample run. After each run a local operator trained in the proper handling of the samples will
recover the sample head to a clean location. All data will be either downloaded or recorded and
sent for analysis along with the samples. Sample media will be maintained at the proper
temperature until recovery is completed by the laboratory. The unit will be calibrated at the
appropriate intervals or when the maintenance of the unit requires it.
All calibration sample rates and QA/QC data will be documented and stored on a computer at
VES for future reference and or MOECC audits. See below for QA/QC field sheets. MOECC will
be notified when Benzo-a-pyrene exceeds the 24 hour AAQC level of 0.00005 ug/m3

4.0

QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

A vital part of any sampling and analysis program is the provision for procedures which
maintain the quality of data throughout the sampling and analysis exercise. These procedures,
termed quality assurance and quality control (QA/QC) serve to:
1. Document the quality (i.e., accuracy, precision, completeness, representativeness and
comparability) of generated data.
2. Maintain the quality of data within predetermined control limits for specific sampling and
analysis procedures.
3. Provide guidelines for corrective actions if QC data indicate that a particular procedure is
out of control.
To meet this goal, a rigorous and comprehensive QA/QC program will be implemented from
the outset of the study program to ensure that the data reported and analysed in the study were

complete, that measures of their accuracy and precision were documented and that the data
will stand up to public and scientific scrutiny.
All equipment will be calibrated according to a strict schedule as recommended by MOECC,
Environment Canada and the EPA. All personnel had an up-to-date copy of all calibration data.
Calibrations include, but are not limited to the following:
Wind Heads
calibrated in a wind tunnel
Gas meters
calibrated against a wet test meter or a bell prover positive displacement
system
Thermocouples
calibrated using a potentiometric technique or against an NBS
thermometer using ice bath and boiling water
PS1 Orifice
calibrated against a primary standard volume unit.
Scales
checked versus NBS (or equivalent) weights
.
Quality control checks will be performed to ensure the collection of representative samples and
the generation of valid results. These checks will be performed by test personnel through the
program under the guidance of the Nick LaValle.
Quality Control (QC) checks include, but are not limited to the following:
1. Use of standardized checklists and field notebooks to ensure completeness, traceability, and
comparability of the process information and samples collected.
2. Field checking of standardized forms by a second person to ensure accuracy and
completeness.
3. Strict adherence to sample chain-of-custody procedures.
4. Submission of appropriate field bias blanks (i.e., filter and solution samples).
5. Leak checks of PS1 trains before each test
All internal quality assurance and quality control procedures will be strictly adhered to during
this test program to ensure the production of useful and valid data throughout the course of the
project. An overview of the internal quality control checks, acceptance criteria and control
limits that were followed are summarised in Table 4-2.

Table 4-1
Item

Equipment Calibration Details
Calibrated
Parameter

Recommended to
Calibrate Against/Using

Recommended
Acceptance
Limits

PS1 Orifice

Orifice constant

Primary standard

.

Wind Head

Wind speed

Wind tunnel or equivalent

± 1% of wind speed
± 3 degrees of wind
direction

Temperature sensors
(thermocouples)

EC or EF measured
vs actual
(theoretical) (use
boiling H 2 O for
100C).

Output plotted vs published
tables and/or NBS certified or
traceable high temperature
thermometer.

<1.5% over the
range

Barometer
- Aneroid
- Mercury

Pa, measured vs
actual

Calibrated mercury
barometer
Secondary standard traceable
to NBS (ASTM D3631)

<50 pa
(<0.015 in Hg)

Analytical balance

Grams, milligrams

Class S weights
(10 mg - 5 g)

Within "0.1%

Table 4-2

Summary of Acceptance Criteria, Control Limits, and Corrective Action

Criteria
Manual Sampling
Leak Rate

Control Limitsa,b,c

Corrective Action

More than .01flow

Repair or Replace unit

Barometric Pressure

Within 2.5 mm Hg of a mercury-in- Recalibrate
glass barometer

GRIMM CEM Measurements
Daily Drift (zero and span)
a)
(Calibration Error Check)
b)
c)

< 3% of span
3-10% of span
> 10% of span

No adjustment required
Adjust assuming liner drift
Perform maintenance

Sampling System Leak Check

<0.1 Lpm through flow meter

Locate and repair leak, Recheck.

Surrogate Recoveries

70% to 130%

Re-examine data and calculations;
Advise MOECC.

Verification of Identification
1) Ratio of Quantitation Ion to
Confirmation Ions
(PCDD/PCDF)
2) Retention Time
(PCDD/PCDF)

3) Signal to Noise Ratio
Sample Glassware Proofing
Blanks
Surrogate Recoveries

Within 15% of value determined
Reconsider peak identification
during analysis of standard
compounds
for 2,3,7,8-PCDD/PCDF
Reconsider peak identification
Within 3 seconds of the
Reconsider peak identification
corresponding 13C internal standard
or surrogate standard (with
reference to continuing calibration)
for non 2,3,7,8-PCDD/PCDF within
the window
Greater than 3
at or near analytical MDL
MOEE Criterion <50 ng/train PCB
detection
70% to 130%

Reconsider peak identification
Reclean glassware
Check sample levels
Re-examine data and calculations;
Advise MOECC.

Relative error (%) derived from audit analyses, where:

a

Percent Error = 100X
b

Measured Value - Theoretical Value
Theoretical Value

Percent difference for duplicate analyses, where:

Percent Error = 100X

First Value - Second Value
0.5 (First + SecondValue)

Control limits are established based on previous test programs conducted by the U.S. EPA and
Environment Canada
c

5.0

Start-up Date and Duration

With construction currently anticipated to commence in spring 2017 (likely April depending on
ice out in Goderich), pre-construction monitoring started September 12th, 2016 to allow for
construction to start in April. Monitoring would continue from that point to the end of
construction as outlined in the Order in Council. Polycyclic Aromatic Hydrocarbons sampling
will also continue for 1 year after construction is completed. TSP sampling is continuous for
pre-construction and during construction. Polycyclic Aromatic Hydrocarbons sampling will be
on the EPA/MOECC 12 day schedule as published by the EPA

5.1

Data Reporting

Monthly quarterly and yearly reporting of data will be complete.
Monthly Report Contents
Table 1.0

Groups of Test Contaminants, Sampling/Analytical Methods & Frequencies.

Table 1.1

Exceedances Table for TSP Monitoring

Table 1.2

Calibration Table

Table 1.3

Daily TSP Averages

Section 1.4

TSP Summary

Section 2.0

Benzo-a-pyrene Results

Table 2.1

BaP Monthly Data Summary

Section 2.2

BaP Summary

Chain of Custody Form
EPA Sample Schedule
PS1 Sample Form
GRIMM Email on TSP

Chain of Custody Form
EPA Sample Schedule
PS1 Sample Form
GRIMM Email on TSP
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Sampling site: Goderich
Sampler ID.: PSI # 1
Operator Tom Ryan
Sampling Parameters
Pre-Sample Parameters
Timer
4448.91
Flow Rate (M^3/m) 0.237
Temp (C)
20
Pbar (inHG)
29.55

PUF Sampler - Field Data Sheet

Sample date:
Media installation date:
Media recovery date:

21-Sep-16
20-Sep-16
22-Sep-16

Average Sampling Parameters
Timer
4472.91
Sample Duration 24
Flow Rate (M^3/m0.282
Flow
373.68
Temp (C)
22
Temp (C)
21
Pbar (inHG)
29.4
Pbar (inHG)
29.475
Was final sample flow 8 +/- .8 cfm
Yes

Sample Media Identification
Media
Proof No.
Filter
Cartridge

Media ID
DBQ479-1
DBQ480-1

Chain of Custody No.
Sampler Operation Checklist
Media Installation Checklist
Clean Media holder
Filter/VOC assembly installed
Filter/VOC in good condition
Top closed and secured
Operational Checklist
Motor running properly
Elapsed time timer functioning
Event timer functioning
Sample inlet free of debris
Electrical connections sealed
Sampler calibrated
Event timer set for next sample

Lab Submission Sample ID
GODERICH
DBQ479-1
GODERICH
DBQ480-1

,

23066

Media Recovery Checklist
Yes
Yes
Yes
Yes

Filter/VOC labelled
Chain of Custody filled out
Comments

Yes
Yes
Yes
Yes
Yes
YES
Yes

First run of the project.
Unable to get flow up to 8 Lpm at start
campers on same power grid
campers gone at recovery flow now 8.1

Yes
Yes

Goderich Siting Plan
Site
1
Choice
First
Willing to establish site
Pictures
GPS
43.7478889

Owner

Waiting to Hear
Yes
-81.7209132

Maitland Valley Marina
Richard (Dick) Peever
Phone number
1-519-542-4409
Address
100 North Harbour Rd. W.
Direction from Construction
East

PSI
Requirement

Grimm
Requirement

Notes

Notes

Probe must be 3-15 meters above
ground

Okay

Probe must be 2-15 meters above
ground

Okay

Probe must be at least 1 meter
vertical and 2 meters horizontal from
support structure

Okay

Probe must be at least 1 meter
vertical and 2 meters horizontal from
support structure

Okay

Probe must be at least 20 meters
from trees

Okay

Probe must be at least 20 meters
from trees

Okay

The probe must be at least twice the
height of any obstacle away from the
obstacle

Okay

The probe must be at least twice the
height of any obstacle away from the
obstacle

Okay

Unrestricted air flow is required in at
least 3 cardinal directions.

4 directions

Unrestricted air flow is required in at
least 3 cardinal directions.

4 directions

PAH and PCCD/DF must not be sited
near any potential sources eg: tarred
roofs, roadways etc
The PSI requires a separate 15 amp
circuit with less than 200 feet of cord.

Good
Possible summer
campfires
two sources 30 feet
away

NOTES

The Grimm must not be sited near
any sources that are separate from
the source of concern.
The Grimm requires a 15 amp power
source.
NOTES

Receptacles are GFI
Picnic tables
Entry Code

20163535

Good
Possible summer
campfires
two sources 30
feet away
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Dominick (NICK) LaValle BA, CET
Nick is a technical advisor for the air monitoring and testing groups. He has over twenty three
years of experience in air emission monitoring programs and has been involved in over 500
test programs. He has extensive experience in the ambient and source level contaminants
testing field using EPA, Canadian and European test methods.

Mr. LaValle has performed ambient monitoring programs for many different industries.
Monitoring programs have been as short as one day to 3 years. Specific examples are listed
below:
•

Ontario MTO/SENES – Highway 407 Expansion: 13 months 2012
Parameters: BAM PM2.5, BAM PM10, NOx, Met.

•

Lafarge Cement Fonthill/SENES - Quarry Study: Sept 3 months 2011
Parameters: BAM PM2.5, PQ100 PM2.5 Silica, TSP, Met.

•

St Mary’s Cement/BCX - Fuel From Waste Project, June 2011
Parameters: TSP, VOC’s, PAH’s, Mercury.

•

City of London/CH2MHILL - PCB site remediation, 2009-2010,
Parameters: TSP, PCB’s Hivol, cellular alarms system

•

Ontario MTO Ontario/STANTEC – Windsor 401 Bypass Study 3 months 2009
Parameters: TSP, PM10 Hivol and BAM, NOx, Visibility, Met.

•

Matrix Cement Plant/BCX – MOE Complaint Study August 2009
Parameters: TSP Hivol, TSP Dustfall.

•

IPSL/CNC/N2K Ammonia Plants TT – 2 Year Monitoring Program 2009-2011
Parameters: SO2, NOx, CO, TRS, Met, PM10.

•

BP Trinidad Pipeline EPAS, Trinidad &Tobabgo, 2004-2007
Parameters: NOx, SO2, VOC, CO, TRS, Met

•

UAE, City of Abu Dhabi, Jacques Whitford UAE, Ambient network Rehabilitation
Program, Technical Auditor and budgetary advisor

•

URS/SENES City of Windsor Bridge Study, Ontario, 2006-2007
Parameters: NOx, VOC, PM2.5, PM10, Met

•

York Durham Region, Jacques Whitford, Ontario, 2007 - 2009
Parameters: NOx, SO2, Ozone, CO, PM2.5, Met

•

PCS Nitrogen, Trinidad Tobago, August 2000
Parameters: SO2, NH3, NOx, CO, TSP, PM10, PM2.5

•

Port Elisa PLC Trinidad Tobago, September 1999-2000
Parameters: SO2, Ammonia, NOx, CO, TSP

Specifically Mr. LaValle has been involved in test programs for measuring CEM and trace
levels of organic and inorganic contaminants for the following clients:
•

Municipal, Hospital and Industrial Incinerators
Victoria Hospital, Laidlaw, ENSCO, Region of Peel, Brampton Animal Hospital, Durham
Region, City of London

•

Pulp & Paper Industry:
Malette P&P, Domtar Fine Paper, Boise, Scott P&P, Tembec, Smurfit

•

Automobile Manufacturing:
General Motors, Ford Motor Company, Chrysler

•

Utility Power Plants:
Ontario Hydro, New Brunswick Power, Nova Scotia Power, Indonesia Power, British
PLC Power, Manitoba Hydro, ATCO, GE Trinity Power.

•

Cement and Lime Kilns
St Mary’s, St Lawrence, Boise Cascade, Domtar, Kimberly Clark, Lafarge

•

Petroleum Refineries:
SHELL, Petro Canada, Irving Oil, Mobil, Suncor.

•

OSB and Particle Board manufactures:
Louisiana Pacific, Weyerhauser, Voyager Panel, Mallette, Grant Wafer Board

Mr. LaValle has been involved in international programs such as:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Ballylumford Guarantee Test program, Belfast Northern Ireland Phase 1 (Stack Testing )
Ballylumford Guarantee Test program, Belfast Northern Ireland Phase 2 (Stack testing)
Smurfit Guarantee Test program, San Felippe Venezuela (Stack Testing )
Indonesian Power Test Guarantee program, Merak Indonesia Phase 1 (Stack Testing )
Indonesian Power Test Guarantee program, Merak Indonesia Phase 2 (Stack Testing )
Shanghai Ammonia Slip Guarantee program, Guya China (Audit)
INCO GORO Pilot plant program, Baie de Prony New Caledonia ( French Pacific)
Phase 1 (Testing Training & Audit)
INCOGEN annual turbine test, Point Lisa Trinidad West Indies (Audit)
INCO GORO Pilot plant program, Baie de Prony New Caledonia ( French Pacific)
Phase 2 (Audit)
INCO GORO Pilot plant program, Baie de Prony New Caledonia ( French Pacific)
Phase 3 (Audit)
EAS Ambient Monitoring program Coivu Trinidad West Indies (Training & Audit)
BP Ambient monitoring program Goia Goia Trinidad West Indies (Training & Audit)
Farmland’s Ammonia plant testing, Point Lisa Trinidad West Indies (Training & Audit)
PCS Nitrogen Ammonia plant testing, Point Lisa Trinidad West Indies (Training &
Audit)
Cambior Bauxite Mine kiln testing program, Linden Guyana (Stack and Ambient Testing)
PPGL Ammonia testing program, Point Lisa Trinidad West Indies (Audit Stack &
Ambient)
City of Abu Dhabi, UAE, Budgetary and technical consulting on the proposal to Rebuild
and expand the existing network.
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Source and Ambient Field Services

Thomas Ryan CET
Tom is a Senior Field technician for the air monitoring and testing group. He has five years of
experience in air emission monitoring programs and has been involved in over 100 test
programs. Tom has extensive experience in the electronic equipment and a broad background
in computer data acquisition and control systems. Tom is also our resident expert on GC-FPD,
GC-FID and FTIR analytical equipment. He has ambient and source level contaminants
testing field experience using EPA, Canadian and European test methods.

Mr Ryan has performed ambient monitoring programs for many different industries.
Monitoring programs have been as short as one day to 3 years. Specific examples are listed
below:
•

City of London/CH2MHILL; PCB site remediation, 2009-2010,
Parameters: TSP, PCB’s Hivol, cellular alarms system

•

METRIC Ready Mix Plant , Etobicoke Ontario 2009-2010
Parameters: TSP, Dust Fall Jars, Met

•

STANTEC 401 Bypass, City of Windsor Bridge Study, Ontario, 2010
Parameters: NOx, SO2, TSP, PM10, Met, Visibility

•

York Durham Region, Jacques Whitford, Ontario, 2007 - 2009
Parameters: NOx, SO2, Ozone, CO, PM2.5, Met

•

N2K/CNC AMMONIA PLANT, Pt Lisa Tinidad 2009-2010
Parameters: SO2, NOx, CO, PM10, and TSP

•

URS/SENES City of Windsor Bridge Study, Ontario, 2006-2007
Parameters: NOx, VOC, Met, PM10, PM 2.5

•

GE Lighting, Toronto Ontario

Parameters: Met, PAH’s
•

CAMBIOR Bauxite Mine, Linden Guyana, 2009
Parameters: TSP, Silica, Met

Specifically Mr. Ryan has been involved in test programs for measuring CEM and trace levels
of organic and inorganic contaminants for the following clients:
•

Municipal, Hospital and Industrial Incinerators
Region of Peel, Brampton Animal Hospital, Durham Region, City of London

•

Pulp & Paper Industry:
Domtar Fine Paper, Smurfit

•

Automobile Manufacturing:
General Motors, Ford Motor Company, Chrysler

•

Coal Fired Utility power Plants:
Ontario Hydro, New Brunswick Power, Manitoba Hydro, ATCO, GE Trinity Power.

•

Cement and Lime Kilns
Lafarge

•

Petroleum Refineries:
Irving Oil, Suncor.

•

OSB and Particle Board manufactures:
Grant Wafer Board

Mr. Ryan has been involved in international programs such as:
•
•
•
•
•
•

EAS Ambient Monitoring program Coivu Trinidad West Indies (Training & Audit)
BP Ambient monitoring program Goia Goia Trinidad West Indies (Training & Audit)
Farmland’s Ammonia plant testing, Point Lisa Trinidad West Indies (Training & Audit)
PCS Nitrogen Ammonia plant testing, Point Lisa Trinidad West Indies (Training &
Audit)
Cambior Bauxite Mine kiln testing program, Linden Guyana (Ambient Testing)
PPGL Ammonia testing program, Point Lisa Trinidad West Indies (Ambient)
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Profile
Peter brings a range of sampling and programming experience to
assist with projects undertaken by our firm. From extensive field
duties to GIS & related software applications, as well as MS
Access database management and development, Peter is
proficient in the collection, management and analysis of data.
Professional Experience

Peter C. Postma
Environmental Technician /
GIS Technician
Education
Certificate for Ecosystem Management
Technician
Sir Sanford Fleming College (2006)
Certificate for Ecosystem Management
Technology
Sir Sanford Fleming College (2007)
Honours Bachelor of Science in
Environmental Science
Trent University (2008)

Employment History
BMROSS: 5 years

Software
ArcGIS 10.x
ArcReader
ArcPad
TerraSync
PathFinder Office
MS Access
Visual Basic
Sketchup
Photoscan
Python

For projects focused on field work related duties, Peter takes part
in the following projects:
Sampling Programs – Surface and Groundwater
•

•
•

•

Conducting surface water sampling for the Pine River and
Point Clark Water Quality Monitoring Programs. Duties
include maintaining the logistics of the sampling programs
as well as report preparation, including general statistical
analysis.
Conducting near shore water sampling and periphyton
data collection using a BenthoTorch fluorescence meter.
Conducting surface and ground water sampling for
compliance monitoring of six landfills as part of their
operation.
Consulting with project managers for and preparation of
water sampling programs as needed, from single event
rapid analysis to longer term sampling programs.

Sampling Programs – Wastewater
• Biosolids sampling at lagoon sites
• Septic inspections as part of the Township of HuronKinloss Community Septic Inspection Program
Surveying and GPS
• GPS data collection of features for Asset Management
projects.
• Assisting with fish transfer events for bridge/culvert
construction/repair projects.
• Assisting with survey duties including GPS and layouts
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GIS and Data Management
•
•

•

•

Delivering data and map requests as required for projects, using ArcGIS and related software.
In the last four years, BMROSS has developed an Infrastructure Document Management
System that has been branded as FIND IT! ©, which has been deployed in multiple municipalities.
Peter has taken part in the development and maintenance of these systems by updating and
maintaining their infrastructure and asset data, and maintenance and development of their
database through use of MS Access and Visual Basic.
Involved with maintaining, updating, and developing mapping and database components for
multiple projects including the Huron-Kinloss’ Septic Re-Inspection Program, In-house database
components for project management and organization, road and bridge assessment databases,
and a project management database for the Maitland Valley Conservation Authority.
Creation of 3D modelled scenes for illustrating complex projects to aid in visualization for public
consultation purposes. Projects include modelling the Main Street reconstruction of Bayfield
road reconstruction as well as a model of a proposed development in Milverton.

Training
Ontario Rural Water Wastewater Centre Course for Inspection and Evaluation of On-Site Sewage
Treatment Systems

.
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-------- Original message -------From: Gil Cossette <gilcossette@grimm-aerosol.ca>
Date: 2017-04-06 2:51 PM (GMT-05:00)
To: tr@ves.ca
Subject: RE: Goderich
Dear Tom,
Our upper channel is for particles >32µm, our sampling head is a TSP head, so any particles greater than
32 microns and smaller than 100 microns who could found their way in the sampling head will be count
and place in the >32µm bin.
Experience shows that very few particles >32µm are count by our instrument, simply because our flow
intake of 1.2 L/min is not strong enough to carry those larger particles.
In 2010 a client in Alberta ran High Vol TSP vs Grimm for 10 days, data attached.
This is all I have, regards,

Gil

Gil Cossette, P.Eng
Grimm Aerosol Canada Inc
1136 Hotel-de-Ville Blvd.
Laval, QC, H7X 3P1
Toll Free: 1-877-474-6602
Phone: 450-314-4445
Fax: 514-907-5978
Mobile: 514-928-1715
Skype: gil.cossette

The measurement cell
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The measurement cell
Light source by compact laser diode with
multiplex mode, low power consumption
and good temperature stability
Collimator generates laser curtain with
homogeneous optical field
Light trap assures low noise due to very
low indirect scattering light

Product Training US Distributors

2

The measurement cell
Inlet focus particles aerodynamically into
optical field, no border zone error
Rinsing air circuit and outlet nozzle design
assure straight pass through the laser, no
vagabonding particles
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Fast and robust photo diode detector for
90° scattering light detection
Special wide field reflector improves
detection limit for small particles and
reduces sizing effects by refractive index
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The measurement cell
31 size channels, 6 sec. time resolution,
PM10, 2.5,1, thoracic, E- and A-fraction
Built in 47 mm PTFE filter for gravimetric
mass validation
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The measurement cell
•

•
•
•
•

•
•

•
•
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Light source by compact laser diode with
multiplex mode, low power consumption
and good temperature stability
Collimator generates laser curtain with
homogeneous optical field
Light trap assures low noise due to very
low indirect scattering light
Inlet focus particles aerodynamically into
optical field, no border zone error
Rinsing air circuit and outlet nozzle
design assure straight pass through the
laser, no vagabonding particles
Fast and robust photo diode detector for
90° scattering light detection
Special wide field reflector improves
detection limit for small particles and
reduces sizing effects by refractive index
31 size channels, 6 sec. time resolution,
PM10, 2.5,1, thoracic, E- and A-fraction
Built in 47mm PTFE filter for gravimetric
mass validation
6

The measurement cell
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The measurement cell
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The measurement cell

0,25 µm
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32 µm
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Measurement result output and storage
A customer question reached me a couple of days ago, asking how we treat the measured particles in terms of storage and
sample volume to which the counts refer
Let me share this with you:

The OPC stores on the PCMCIA card the same data like it transmits via the RS-232 interface.
So there is no difference in the particle numbers, unit or intervals.

Whenever you operate the 1109 offline and subsequently read out the PCMCIA card via a terminal program, e.g.
HyperTerminal, you will get the file with the data structure as mentioned on pages 58 and 59 of the manual. Those data will be
in particle number per 100 ml. If you take these values and transfer it from the text file to Excel you will have to multiply it by
10 in order to have particle number per liter.

When you operate the 1109 offline and subsequently read out the PCMCIA card the GRIMM software, the software will do the
conversion from particle number per 100 ml to particle number per liter itself. You will not have to care about this when using
the direct way via our software.

Product Training US Distributors
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Measurement result output and storage
Why is the raw data in particle number per 100 ml?
Here is the explanation:
• Within each 6 second measurement cycle the laser power changes (multiplex mode):
1 second high laser power for the particle sizes 0.25 – 2.5 µm
5 seconds low laser power for the particles sizes 2.5 – 32 µm
The overlapping channel 2.5 µm will be measured by both laser powers and averaged
• Our volume flow is constantly regulated to 1.2 l/min (1,200 ml/ 60s = 20 ml per second), thus we have
20 ml sampling volume for the smaller particles
100 ml sampling volume for the larger particles
• Our OPCs detect every single particle and due to the multiplex mode the smallest concentration resolution is
For the smaller particles sizes particles per 20 ml
For the larger particles sizes particles per 100 ml
• Taking now the concentration of each laser mode and convert it to one liter it results in the smallest detectable particle number concentration of
50 particles per liter (1 particle per 20 ml times 50 equals 50 P/L) for the smaller particles sizes
10 particles per liter (1 particle per 100 ml times 10 equals 10 P/L) for the larger particles sizes
This explanation shows you 1) why you have always multiples of 50 and multiples of 10 at your data and 2) why the lowest common denominator is 100 ml.
Conclusion:
If you retrieve the data online or offline via HyperTerminal you will have to multiply it by 10 to reach the unit particle per liter.
If you retrieve the data online or offline via the Grimm software you will NOT have to multiply it by 10 to reach the unit particle per liter because it is automatically scaled
to particles per liter

Product Training US Distributors
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Influence particle shape and color
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Main components and their functions
component

function/design

Sample air inlet

reproducibility, rH, isokinetic

Sample air pump

flow rate, concentration, statistic

Light source

signal / laser, diode laser, white light

Beam optic

well defined optical volume

Light trap

avoiding noise
known aperture / backward, forward, 90°
optical or aerodynamic focusing

Detection optic
Detector

scattering light / photo diode

Signal processing
& data processing

rapid count processing and
accurate size classification

All components together determine the spectrometers
counting efficiency (coincidence concentration)
and sizing accuracy (particle size resolution)
Product Training US Distributors
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A Nephelometer´s principle
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A Spectrometer´s principle
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The cell

81-99°

30-150°
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Mass fractions

(Wilson and Suh, 1996)

PM10

TSP
WRAC

Particle Size in (µm)
GRIMM AEROSOL SPECTROMETER RANGE
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Mass fractions

(Wilson and Suh, 1996)

50%

PM2.5
PM10

TSP
WRAC

50%
50%
50%

Particle Size in (µm)
GRIMM AEROSOL SPECTROMETER RANGE
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Mass fractions

(Wilson and Suh, 1996)
PM1

50%

PM2.5
PM10

TSP
WRAC

50%
DIFFUSION

50%

SEDIMENTATION

50%

Particle Size in (µm)
GRIMM AEROSOL SPECTROMETER RANGE
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Diffusion and sedimentation
Sedimentation und Diffusion
How long stays a Particle in the air? It is dependent of the size – respectively of the
Sedimentation and Diffusion speed!
The Sedimentation speed is extremely dependent on the particle´s size:
a particle with a diameter of 10 µm is sedimenting ca. 5 mm / sec
a particle with a diameter of 1 µm is sedimenting ca. 0.3 mm / sec
a particle with a diameter of 0.1 µm is sedimenting ca. 0.05 mm / sec
a particle with a diameter of 0.01 µm is sedimenting ca. 0.003 mm / sec

Diffusion

Long
pending!

Sedimentation

The Diffusion speed is increasing the smaller the particles are.
Product Training US Distributors
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Interaction of radiation and aerosol particles
α = π dp/λ
with

dp= particle diameter and
λ = incident wavelength
note: π dp = particle circumference,
for spherical particles

The interaction between incident light
and a particle (solid, droplet and or gas
molecules!) is strongly dependent on the
particles size and the wavelength. To
show this dependency, the parameter α
is used.
[Seinfeld & Pandis, 1998]
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Dependency of particle size – Rayleigh
α = π dp/λ

For particle sizes much smaller than the incident wavelength (α << 1)
RAYLEIGH-scattering: the oscillating electric field of the light waves induce an
oscillating dipole in the particle, causing symmetrical scattering (in forward and
backward directions). The intensity of the scattered light is proportional to the sixth
power of particle diameter (I ~ dp6)

Example:
Sunlight hits gas molecules in
the atmosphere, blue sky effect!

α = π dp/λ with dp= particle diameter; and λ incident wavelength
note: π dp = particle circumference, for spherical particles
Product Training US Distributors

[Baron & Willeke, 2001]
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Dependency of particle size – Mie
For particle sizes in the size range same as the incident wavelength (depending on the light source!)
MIE scattering: strong interaction between the particle and the incident beam, although depending
on particle refractive index. No simple relation between scattered intensity and particle diameter.

Gustav Adolf Feodor Wilhelm Ludwig Mie
* 1868 † 1957

α = π dp/λ with dp= particle diameter; and λ incident wavelength
note: π dp = particle circumference, for spherical particles
Product Training US Distributors

[Baron & Willeke, 2001]
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Dependency of particle size – Geometrics
α = π dp/λ

For particle sizes much bigger than the incident wavelength (α >> 1)

GEOMETRIC OPTICS: light rays hitting the particle lead to reflection, refraction and absorption,
rays passing the particle´s edge give rise to diffraction. The scattered intensity is proportional to
the particle cross-sectional area (I ~ dp2) and not strongly dependent on shape or particle
composition

Example:
Sunlight hits water droplets in clouds,
they appear white!

α = π dp/λ with dp= particle diameter; and λ incident wavelength
note: π dp = particle circumference, for spherical particles
Product Training US Distributors

[Baron & Willeke, 2001]
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Scattering intensity VS particle size
Geometric
Optic
Defines the
maximum particle
size you are
able to detect

Mie

Rayleigh
Defines the minimum particle size you
are able to detect. Electronical
background noise due to scattered
light from gas molecules
or particle scattering
Product Training US Distributors

=

particle circumference
incident wavelength
[Baron & Willeke, 2001]
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Scattering intensity polar diagram
Scattered intensity I is a function of
α = size parameter = π dp/λ
where

dp = particle diameter,
λ = incident wavelength

m = refractive index = n – i
where
BACKWARD
SCATTERED

n = real part (scattering),
i = imaginary part (absorption)

Θ = scattering angle 0°-180°
where

~0° = backward scattered,
~180° = forward scattered

[Baron & Willeke, 2001, Haller 1999]
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Interaction of radiation and aerosol particles

30-150°

81-99°
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Typical sizes of different particles
Combustion soot

Primary particles: 20 nm to 80 nm

Tyre abrasion

Particle: 1 µm to 5 µm

Health effects are mainly not depending on particle mass but
on particle numbers, sizes and shapes
Product Training US Distributors
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Particle sizing at different absorptions for ash
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Particle sizing of ash in a wind tunnel OPC VS Sampler
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Goderich Harbour Wharf Expansion
Water Quality Monitoring Plan

Prepared for
Lavis Contracting Co. Limited
37462A Huron Road, Clinton Ontario
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Water Quality Monitoring Plan
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Goderich Harbour Wharf Expansion
Water Quality Monitoring Plan

1. Introduction
The Goderich Port Management Corporation has awarded a contract to Lavis Contracting Co.
Ltd. (part of the Miller group) for the design and construction of a new wharf facility within the
existing harbor north of Dock 7.
Laviswill undertake the following major activities;
 Placement of rock containment berms along the perimeter of the work for areas not
contained by sheet piling
 Construction of the steel sheet pile wharf;
 dredging the harbour bottom and placing it within the containment berms;
 filling of the contained area with granular fill; and
 Installation of a concrete parapet and related appurtenances on the wharf structure.
Environmental monitoring is required to ensure protection of water quality during the
construction activities. This monitoring plan addresses the Miller/Lavis plan to monitor its
activities with regard to particulate matter in the waterway and ensure compliance with Canadian
Council of Ministers of the Environment (CCME) Guideline.
Monitoring of water chemistry at the harbor is not part of the Lavis Contracting Co. Ltd
responsibilities. It is Lavis Contracting Co. Ltd. responsibility to prevent deleterious materials
from entering the waterway.
Riggs Engineering Ltd. has been retained by Lavis Contracting Co. to design the works for the
port expansion and to assist Lavis in developing and implementing turbidity control systems.
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Goderich Harbour Wharf Expansion
Water Quality Monitoring Plan

2. Project Requirements
It is understood the project requirements with respect to turbidity and re-suspension of material
are to satisfy the Canadian Water Quality Guidelines for the Protection of Aquatic Life, Total
Particulate Matter, published by the Canadian Council of Ministers of the Environment (CCME).
The acceptable increase above background in total suspended solids (TSS) from project related
activities is less than 25 mg per litre. The federal government has been quantitatively monitoring
turbidity in marine projects in Ontario since 1996 and has set 100 m from the in-water activity as
the point of compliance. The Ministry of the Environment and Climate Change (MOECC) and
Environment and Climate Change Canada (ECCC) are co-proponents for the on-going
$140,000,000 Randle Reef Sediment Remediation (RRSR) project in Hamilton. This project has
also established 100 m as the point of compliance for highly contaminated sediments.
Compliance at 100 m from the activity is proposed for this project.
The laboratory turn-around time for TSS measurements is too slow to be effective in providing
timely information to the construction team. Turbidity can be a surrogate for total suspended
solids (TSS) in water and field measurements are instantaneous. A site specific turbidity-TSS
relationship can be derived using field turbidity readings and laboratory-generated TSS results.
This relationship can then be used to indicate real time TSS levels using turbidity readings
measured in the field with in-place monitoring equipment and spot readings.
An initial turbidity–TSS relationship is provided CCME. A turbidity of 1 NTU is deemed to have a
TSS of 3 mg/l. In 2015 a TSS/turbidity relationship in sandy sediments at Kingsville was
established at 1 NTU to have a TSS of 2 mg/l. ECCC established a relationship of 1 NTU to
have a TSS of 1 mg/l in silty sediments at Hamilton. Site specific data will be measured at
Goderich in 2016 and 2017 and a site specific relationship may be established for this project. If
such a site specific relationship needs to be established, a separate submission will be made to
MOECC.
Turbidity will be measured for compliance with specified maximum values 100 m away from the
in-water work. The maximum allowable increase in turbidity is 8 NTUs unless an updated
correlation between TSS and turbidity is defined.
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3. Water Quality Monitoring Plan
Monitoring of turbidity will take place throughout construction activities. Background levels will be
established and parameters will be constantly monitored during the activities for compliance with
the specified water quality criteria.
3.1
3.1.1

Turbidity Monitoring
Automated Monitoring Equipment

A turbidity detection unit manufactured by AML will be deployed on buoys located outside of the
perimeter of the work area to continuously monitor the turbidity over the length of the project.The
unit is a Minos-X model. For reporting clarity the Minos-X unit will be identified as T1.
T1 is equipped with the Turbidity Xchange calibrated auto range sensor (0 – 3000 NTU range)
complete with wiper, and a Pressure Xchange sensor calibrated assembly (0-59 dBar) with
manual data downloading. The pressure sensor feature will provide a record of depth for the
turbidity data. The turbidity sensor is factory calibrated annually. This instrument can
simultaneously log data to the internal memory card and also provide real time data by cable to
a PC running AML SeaCast software. The data logging frequency will be once per 30 minutes.
Included with the units will be 2 m and 10 m cable assemblies for data retrieval and a Minos-X
calibration cup kit. Collected turbidity and pressure data will be manually downloaded from the
units by the on-site crew.
3.1.2

Monitoring Equipment for Discrete Samples

Water samples will be collected with a Van Dorn water sampler. Turbidity will be measured with
a LaMotte 2200 nephelometric turbidity meter calibrated to standard solutions from the
equipment supplier. For reporting clarity this equipment will be referred to as T2.
3.1.3

Background Reference Turbidity

The Minos-X turbidity unit, T1, will be deployed for approximately one month in the fall of 2016 to
get a range of background conditions and to facilitate sampling for TSS-turbidity correlation.
In addition, background turbidity data, using T2, will be collected at start-up of each of the major
construction activities for three days, three times per day, at three locations within the project
area but outside of the influence of in-water construction activities. Target locations for
background turbidity determination will have depth of about 8 m. Turbidity readings will be taken
from water samples collected at three levels in the water column; 1 m below surface, mid-depth
and 1 m above bottom.
The frequency and locations of background turbidity monitoring may be altered as necessary if
there is a change in wind direction or velocity that may influence the turbidity at the background
locations.
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T1 data will be uploaded on a weekly basis or more frequently if required to define changing
background conditions. A daily work criterion will be provided to the contractor by email from the
Riggs Engineering Ltd site staff.
This value may be:
 the T1 average from the previous week;
 the early morning reading from T1 prior to the start of daily construction activity; or
 an instantaneous measurement from T2 for that day.
Site staff will assess wind conditions and variability within the on-going measures to determine
whether a specific T1 or T2 measurement is required or if the previous week’s average is
appropriate.

3.1.4

Automated Turbidity Monitoring of Work Activities

The automated turbidity monitoring unit,T1, will be located on one of three buoys (B1, B2 and
B3) outside of the work area (See Figure 1). The depth of turbidity monitoring at the monitoring
stationswill initially be at mid-depth but depths of instruments can be adjusted by the field crew
to mid-depth and 1 m above bottom as conditions and new findings may require.
The location of T1 from the work activity will be adjusted to reflect wind conditions and currents.
It is noted that current direction and wind direction may differ from each other at this location.
Information and plots of current direction for specific wind conditions are presented inAppendix A
- Goderich Harbour Lake Currents Study. This report will assist site staff in selecting locations for
monitoring water quality during construction operations.
All turbidity monitoring units will be inspected and wiped down and batteries topped up in the
field by the onsite crew when out to the units to download the data card. All units will be taken
out of the water for inspection, calibration, full battery recharge and detailed clean up on land at
the on-site trailer once per month.
All recorded data will be tabulated and analyzed by project staff to determine compliance with
acceptance criteria.
Figure 1 shows the proposed deployment of T1 on buoys B1, B2 or B3.
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Figure 1 Turbidity Monitoring Locations
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3.1.5

Turbidity Monitoring During Pile Driving Activity

At the start of pile driving turbidity will be monitored close in to the activity from a boat by on-site
staff. Water samples will be taken for three days, three times per day, at three locations offset
100 metres from the new wharf and measured using T2. The three samplesat each location will
be averaged to represent one sample result for compliance purposes. This will establish the
range of turbidity generated by the pile driving activity.
An early warning trigger of based on a TSS of 18 mg/l will be used. If there is no site specific
TSS/Turbidity correlation the corresponding turbidity trigger will be 6 NTU. If a 6 NTU increase
over background in turbidity from construction activitiesis measured by T1, on-site staff will
quantify the spatial extent of the plume. Staff will go out by boat to sample and test turbidity in
the area using the T2 equipment.If the observations by Riggs Engineering and sampling with the
T2 equipment indicates the turbidity levels are exceeding the allowable limits and are solely
attributable to construction activities, then remedial actions will be implemented and daily
monitoring resumed until satisfactory readings are obtained. Such remedial actions will include
changing and/or modifying construction activities deemed to be the cause of the high turbidity
levels and to ensure compliance.
Based on experience at other harbor projects it is anticipated that pile driving will not cause
particulate matter to exceed the CCME criteria. In the RRSR project sheet piling installation was
recorded to have a maximum increase of 2NTU when driven in side of a moon pool and had no
recorded measure at the point of compliance 100 metres from the work. At Goderich, after the
initial three days of monitoring at the commencement of pile driving the turbidity monitoring data
(turbidity readings every 30 minutes) will be uploaded on a weekly basis. Since the equipment is
automated, however, each day can be assessed after the fact from the uploaded data. If
turbidity readings are measured at the early warning trigger then monitoring will revert to a daily
basis until a consistency of compliance below the early warning trigger is observed.

3.1.6

Turbidity Monitoring During Rock Placement,Dredging and Backfilling

No measureable turbidity is expected nominally beyond the limits of the new works.
Nonetheless the point of compliance will be 100 metres from the new wharf perimeter.
The automated turbidity unit will continue to record during these activities. In addition, turbidity
data will be collected at start-up of each construction activity for three days, three times per day,
at three locations offset 100 metres from the new wharf. Turbidity readings will be taken from
water samples collected at three levels in the water column; 1 m below surface, mid-depth and
1 m above bottom.
Similar to pile driving activities, after the initial three days of monitoring at the commencement of
each activity the turbidity monitoring data (turbidity readings every 30 minutes) will be uploaded
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on a weekly basis. Each day will be assessed after the fact from the uploaded data. If turbidity
readings are measured at the early warning trigger then monitoring will revert to a daily basis
until a consistency of compliance below the early warning trigger is observed.If the observations
indicates the turbidity levels are exceeding the allowable limits and are solely attributable to
construction activities, then remedial actions will be implemented and daily monitoring resumed
until satisfactory readings are obtained. Such remedial actions will include changing and/or
modifying construction activities deemed to be the cause of the high turbidity levels and to
ensure compliance.
3.2

Particulate Matter

Water samples will be collected on a quarterly basis 100 metres from the new wharf. Samples
will be collected at three depths within the water column. These samples will be measured for
total suspended solids to confirm compliance with the TSS criterion. The field turbidity will also
be measured. The turbidity/TSS correlation will be updated if required.
3.3

QA/QC

Procedures, Standards and Guidelines
All sampling, monitoring and analysis will be conducted in general conformance with Ontario
MOE (Now MOECC) publication Evaluating Construction Activities Impacting on Water
Resources Part III C - Handbook for Dredging and Dredged Material Disposal in OntarioSediment Sampling and Laboratory Analysis, January 2011.
3.4

Reporting

The following reporting will be provided during the monitoring and sampling project:
 Daily identifications of the background turbidity value;
 Weekly summary reports of the water quality monitoring including interpretation;
 Weekly summary of hourly wind direction and speed data for correlation with the turbidity
data;
 Quarterly and annual summary reports of all water quality monitoring activities;
 Final report summarizing all of the water quality monitoring conducted during the
construction activities; and
 Copies of the data and reports will be kept on site for viewing at all times. A copy of the final
report will be made available to the MOECC should they request one.
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4. Closure
This report was prepared by Brian Riggs, P. Eng.
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APPENDIX A
Goderich Harbour Lake Currents Study
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Introduction and scope
The intent of this technical appendix is to provide field staff with background information on
current directions in GoderichHarbour. Information on currents is intended to assist field staff in
selecting locations for monitoring water quality during construction operations.
The project's specification imposes performance criteria on water quality that are based on the
requirement that an increase in the concentration of total suspended solids be less than 25 mg
per litre, 100 m away from the in-water work.
Plots of current direction presented here are intended to guide in selecting the location where
field measurements should be taken for purposes of monitoring water quality during construction
operations.
Current directions produced in this work are based on numerical modeling efforts only, without
the benefit of calibration and verification exercises. As such, lake currents shown on the plots in
this appendix could vary from what is observed during construction activities.
Wind/wave climate
Prior to carrying out the numerical modeling, we have assessed wind climate at the project site.
We have obtained hourly wind records for the following sources:




Goderich Airport wind station, years 1981-2016, EC Climate ID: 6122849, data source
NOAA NCDC.
Winds from Lake Huron Wave Information Study (WIS), 1979-2014, source US Army
Corps of Engineers.
Winds from CFSv2 hindcast model, 1979-2016, source: NCAR.

The raw wind data for the Goderich Airport extending to the end of 2016 were obtained from
National Atmospheric and Oceanic Administration's (NOAA) National Climate Data Center
(NCDC). The NCDC data represents raw data observed at the anemometer station, without any
corrections applied.
The wind data was also obtained from a US Army Corps of Engineers (USACE) Wave
Information Study (WIS) for various output nodes on Lake Huron. The closest WIS output node
to the project site is located approximately 6 km offshore of Goderich. The wind data in the WIS
has been used by the USACE to reconstruct historic offshore wave conditions at various
shoreline locations on US and Canadian shorelines of Lake Huron.
For the purpose of the numerical modeling efforts in the present undertaking, wind conditions
from a number of stations were used to represent spacio-temporal wind field over Lake Huron
proper.

RIGGS ENGINEERING LTD.

A-2

Goderich Harbour Wharf Expansion
Water Quality Monitoring Plan

Bathymetry
The 2015 GoderichHarbour bathymetry obtained from Goderich Port Management Corporation
(GPMC) was used in the numerical modeling. The 2015 bathymetry provided to Riggs
Engineering included contours of Lake Huron generally within the harbour limits and the main
approach channel.
The plan area coverage of the Goderich Harbour bathymetry provided by GPMC did not include
limits of the lake bed required for the modeling exercise (i.e., the numerical modeling required an
area larger than what was available from the 2015 contours). For the limits of the modeling
domain outside of the 2015 bathymetry, NOAA Lake Huron contours were used. The NOAA 1 m
contours were downloaded from the National Geophysical Data Center and used for the
numerical modeling components of this project. The bathymetric sounding data from NOAA were
compiled using sounding data collected over the past 100 year period for the purpose of
navigation safety.
After assembling all sources of bathymetry, the data was processed to produce a digital surface
in the form of a Triangulated Irregular Network (TIN) of the lake bed. The produced TIN
incorporated contours from the GPMC's 2015 soundings and NOAA's Lake Huron contours.
Manual adjustments of the contours in the transition areas were required to ensure overall data
consistency in the produced TIN. The master TIN was used to assign bathymetry to the
numerical model grid.
Numerical Modeling
In order to characterizelake currents at the project site we have used the TELEMAC modeling
suite of numerical solvers for free surface flow modeling. Specifically, we have used the
TELEMAC-2D module for quantifying effects of wind forcing on lake currents at and around the
project site. TELEMAC-2D model uses the theory of the finite element methods to solve the
governing equations and capture hydrodynamics of the study area.
For all simulations carried out in this work we have selected to simulate conditions that have
occurred over the month of November of 2016. First, a global Lake Huron circulation model was
set up and executed, retaining outputs on an hourly time step. The global Lake Huron model
used the spacio-temporal wind field extracted from the CFSv2 model (the same model output
used for the WIS studies). Outputs from the global Lake Huron model were extracted and used
as boundary conditions for the nearshore modeling domain around Goderich Harbour.
The results from the Goderich Harbour nearshore modeling domain for various wind conditions
are extracted from the model output, and shown as colour coded velocity field plots with
superimposed current direction. Figure A1 to A6 show model outputs for winds from North,
South, and West, for existing and proposed harbour configurations.
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Turbidity Monitoring
During the month of November of 2016 Riggs Engineering staff deployed a turbidity meter to
collect background water quality data. The turbidity meter was mounted on a buoy which was
installed at the location B1 (shown in Figure 1 of the main body of this report). The results from
the background turbidity monitoring is shown in Figure A7, where Turbidity (units NTU), Wind
Speed (units m/s), and Wind Direction (units deg Az).

RIGGS ENGINEERING LTD.

A-4

100 m

Figure A1
Goderich Harbour, existing conditions, north winds
Client
Lavis Contracting Ltd.
Scale
As noted

Date
April 25, 2017

100 m

Figure A2
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Figure A3
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Figure A5
Goderich Harbour, existing conditions, west winds
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Figure A6
Goderich Harbour, proposed conditions, west winds
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Figure A7
Turbidity monitoring results
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