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“Many studies have found that fine particles (usually measured as PM2.5) have serious effects on health, such 
as increases in mortality rates and in emergency hospital admissions for cardiovascular and respiratory reasons. 
Thus there is good reason to reduce exposure to such particles.”

“The premature deaths and hospital admissions estimated for the five air pollutants in the Toronto Air Pollution 
Burden of Illness study are associated with air levels that are well below both, Ontario’s existing ambient air 
quality criteria (AAQC) and the new Canada-wide Standards (CWS) developed by the Canadian Council of 
Ministers of the Environment (CCME).”

“
(PM2.5) is able to penetrate deep into the lungs where there is a diminished capacity to remove contaminants. 
Anthropogenic emissions of PM2.5 are produced primarily by fuel combustion (e.g., gasoline and diesel 
engines, wood burning, etc.), industrial activities, and disturbance of open sources, such as dust, during 
construction, resource extraction, etc. Secondary PM2.5 is produced through reactions between gaseous 
substances known as precursor emissions. Transboundary emissions from the United States are also a 
significant source of PM2.5 in Ontario. Evidence shows that exposure to particulate matter is a cause of a 
number of serious and fatal health effects, including chronic bronchitis and asthma, reduced lung function, and 
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increases in hospitalization and mortality due to cardiorespiratory diseases. Health risk increases with exposure 
to PM2.5, and there is no known threshold below which adverse health effects are not anticipated.” 

“The long-term air quality management goal for PM and ozone is to minimize the risks of these pollutants to 
human health and the environment. There is clear evidence of the harmful effects of these pollutants throughout 
the range of concentrations to which Canadians are exposed. This means that any reduction in the ambient 
levels of these pollutants provides a reduction in population health risk. The CWSs for PM and Ozone were 
endorsed by CCME in June 2000. They represent a balance between the desire to achieve the best health and 
environmental protection possible in the relative near-term and the feasibility and costs of reducing the pollutant 
emissions that contribute to elevated levels of PM and ozone in ambient air.” 
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“The typical process flow diagram for the processing plant is shown on Figure 1.4. It should be noted 
that at any time, the precise flow of material may change between different pieces of processing 
equipment, but the overall maximum processing rate remains constant.” 

“_ Site preparation and rehabilitation activities occur from 7:00 am to 7:00 pm.

_ Drilling, blasting, excavation and processing operations occur from 7:00 am to 7:00 pm; and,

_ Shipping operations will occur from 6:00 am to 6:00 pm.” 

“_ The site will operate generally from April 1 to December 24.”

“The quarry will process dolostone. Dolotsone dust consists of a mixture of calcium and magnesium
carbonates, which do not have any specification limitations under the O. Reg. 419/05.”
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“Dolostone dust may include small amounts of other non-metallic materials introduced from other 
aggregates contained as anomalies in the rock.”

introduced
anomalies

small
non-metallic materials

“Of these materials, crystalline silica is of most interest with respect to air quality.” 

“Based upon the chemical analysis of the quarry, the average concentration of crystalline silica is 
well below the 10% threshold.”

chemical analysis

“To ensure this aspect of air quality standard is met, the silica content will be monitored as part of the 
normal chemical analysis of particulate matter at the site.”

“With regard to trace metals and other possible contaminants contained within dust generated at a 
dolostone quarry operation, the MOE’s guidance in its “Procedure for Preparing an Emission 
Summary and Dispersion Modelling Report, Version 3” was followed. Table 7-3 of the procedure 
document identifies non-metallic mineral mining and quarrying operations as sectors where metals in 
the fugitive particulate matter are generally not anticipated. Based on this guidance, trace metals 
were not assessed explicitly.”
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“With respect to emissions of combustion by-products from on-site mobile equipment and the drag-
line, the principal contaminants of interest are typically nitrogen oxides (NOx), PM2.5, PM10, and TSP 
and these are used as surrogates for all products of combustion.”

“The MTO’s Guide identifies the following as the contaminants of greatest relevance to transportation 
air quality:

- Carbon monoxide (CO)

- Nitrogen dioxide (NO2) 

- Particulate matter (airborne particles) smaller than 10 microns (PM10) 

- Particulate matter smaller than 2.5 microns (PM2.5) 

- Key hydrocarbons compounds (benzene, 1,3-butadiene, formaldehyde, acetaldehyde, and

acrolein)

In addition to these, the so-called polycyclic aromatic hydrocarbons (PAH) were also considered, of 
which the key representative is benzo(a)pyrene (BaP).”
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“Removal and hauling of overburden is expected to occur only at times when extraction, production 
and shipping of aggregate are relatively low. The total on-site level of activity is expected to be lower 
than that during peak extraction, production and shipping. As such, peak extraction, production and 
shipping, with no coincident overburden removal represents the worst-case operating scenario to be 
assessed as required under Section 10 of O. Reg. 419/05. Removal of overburden does not 
represent the worst-case operating scenario and therefore was not assessed.”

“In addition, stripping of overburden normally involves material that has inherently high moisture 
content. A review of literature on continuous soil measurements, included in Appendix C, indicates 
that the 95th percentile low soil moisture level was 20% by volume (approximately 13% by mass). 
These values are from a study done in Illinois; however RWDI believes that the measurements 
provide a suitable surrogate for soils in south-western Ontario. Given the moist, organic, loam nature 
of the material, a review of the emission factors provided in U.S. EPA AP-42 Chapter 13.2.4: 
Aggregate Handling and Storage Piles for these activities suggest that with elevated moisture 
content (in this case greater than 13%), the potential emissions of particulate matter are insignificant 
compared to site-wide emissions during peak extraction, production and shipping.”

RWDI believes that the measurements provide a suitable surrogate 
for soils in south-western Ontario”

“Wind erosion from exposed pit faces and stockpile areas is relatively infrequent, occurring only 
when the wind is high and conditions are dry. Wind erosion begins to occur when the wind gusts 
exceed 15 to 20 km/h and becomes significant when the gusts exceed about 30 km/h. As discussed 
in Section 6.1.1, winds above 30 km/h occur less than 2% of the time during the summer. If surfaces 
are wet due to rainfall or other precipitation, then wind erosion will not occur. Overall, wind erosion is 
expected to occur less than 2% of time.”

“JDCL will develop a Best Management Practice Plan, which will serve as a guideline for dust 
management practices at the facility. With the implementation of this plan, the facility is exempt from 
assessing particulate emissions from paved roadways, unpaved roadways, and aggregate storage 
piles located on-site, as per guidance in Section 7.4.1 of MOE Guideline A10.”
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“This scenario included fugitive dust and tail pipe emissions from mobile equipment at the site, and 
considers the use of conveyors for transporting raw material from the working face to the primary 
crusher.

As a conservative simplification, emissions from the transfer of the material onto the conveyor were 
represented by the same haul truck loading emission estimate of the third scenario, while emissions 
from the conveyor drop into the primary crusher are represented by the emission estimate from the 
third scenario for trucks dumping into the grizzly feeder at the primary crusher.”

conservative

“PM emissions from loading of haul trucks and dumping at the grizzly were estimated using emission
factors from the U.S. EPA Compilation of Air Pollutant Emission Factors (AP-42) Chapter 13.2.4:
Aggregate Handling and Storage Piles. A moisture value of 5% was used to reflect the high moisture
content of material taken directly from the working face. This is consistent with RWDI’s experience at
sand and gravel operations in Southern Ontario.”

RWDI’s experience at sand and gravel operations in Southern Ontario
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experience
experience

“PM emissions from loading of shipping trucks were estimated using emission factors from AP-42 
Chapter 13.2.4: Aggregate Handling and Storage Piles. The moisture values for the material handled 
were based on the mean values provided in Chapter 13.2.4 for limestone products.”

“The amount of aggregate material handled at each location was assumed to be equivalent to the 
production rate of the material stockpiled at that location. A supplemental control efficiency of 90% 
was applied to reflect the washed nature of the aggregate.”

supplemental control efficiency of 90%

“The paved section was estimated to have average silt loading of 1.2 g/m², which is lower than the 
mean value for quarry sites provided on Table 13.2.1-3 of AP-42. Past experience indicates that this 
is achievable on industrial paved roads using intensive flushing / sweeping programs.”

past experience past 
experience

“The silt loading values were based on values provided in AP-42, and is supported by studies done 
by RWDI at various sites across Ontario. The unpaved haul routes were estimated to have an 
average silt loading of approximately 8.3%.”

supported by studies done by RWDI at various 
sites
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“In addition, watering of the unpaved haul routes, combined with a posted and monitored speed limit 
of 25 km/h, was estimated to provide 95% control of emissions compared to a dry haul route with no 
speed limit, based on information provided in AP-42 and in literature supporting AP-42. These values 
reflect the implementation of the Best Management Practices Plan.” 

“Sources were modelled as a series of volume sources with parameters based on information 
obtained from the Site Plan and typical dimensions of processing equipment and vehicles used at 
other facilities of this nature. The modelled source parameters are consistent with guidance from the 
NSSGA2. Internal haul roads were modelled as adjacent volume sources, also in accordance with 
guidance from the National Sand Stone and Gravel Association and the U.S. EPA.”
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“Under O. Reg. 419/05 the MOE provides a series of pre-processed meteorological data sets for use 
in dispersion modelling assessments in Ontario. These data sets use surface observations and upper 
air data from airports that represent major geographical areas of Ontario. While these data sets are 
the MOE’s preferred option for conducting dispersion modelling assessments, they do not 
necessarily reflect localized conditions, and therefore a discussion of the dispersion modelling data 
sets and a discussion of more localized meteorological conditions is provided here. For this 
assessment, the meteorological data from London shows good agreement with the local data, as 
discussed below.” 

“Data from the Guelph Turfgrass Institute is not complete for the period of record, so data from the 
Region of Waterloo International Airport were used to determine the potential for wind erosion, and to
characterize the wind climate for the area. Data from the Guelph Turfgrass Institute is useful 
however, in that it shows a general tendency towards lower average wind speeds than observed at 
the Region of Waterloo International Airport, which in turn shows lower average wind speeds than 
observed at the London International Airport. This suggests that using the Region of Waterloo 
International Airport data to discuss the potential for wind erosion is conservative, and that using the 
data from London International Airport for the modelling assessment is also appropriate.” 
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“In addition, 18 discrete receptor locations were included in the assessment. These receptors 
represent residences near the quarry.”

“Base elevations for sources are based on information contained on the Site Plan and are assumed 
to be at the elevation of the first lift.” 

“PM10 and PM2.5 do not currently have standards in O. Reg. 419/05, but they do have air quality 
criteria that, like TSP, are based on an averaging time of 24 hours.” 

“The compliance assessment predicted the impact of the quarry emission sources at and beyond the 
property boundary of the facility. The comprehensive cumulative effects assessment went a step 
further and considered how predicted impacts from the quarry sources would combine with ambient 
air pollutant levels to produce an overall impact at sensitive off-site receptors.”

“Pollutant concentrations in ambient air can be attributed to two distinct elements:

1. Non-Background (locally significant emissions sources): Emissions from large industrial sources, 
mobile sources, and other miscellaneous sources that result in acute spatial variation of in-air 
pollutant concentrations on a local scale (e.g., large combustion sources, industrial process 
emissions, major highways).

2. Miscellaneous other sources, including smaller industries; agricultural activities, residential and 
commercial sources; traffic on the local road network; rail traffic; and long-range transport of 
pollutants from other regions. These sources can be approximated by spatially uniform in-air 
pollutant concentrations on a local scale.
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With respect to non-background sources, there are no such sources within 5 kilometres of the 
quarry.”

non-background
acute

acute spatial variation

“Therefore, estimating the overall impact at sensitive off-site receptors required an estimate of 
background pollutant levels, which was based on historical monitoring data from a representative 
monitoring site.  Although the monitoring site in Guelph is located in a more urbanized environment,
with some non-background sources located within several kilometers of the monitor, this provides a 
more conservative estimate of ambient air pollutant levels. Given the proximity of the station to the 
quarry, and the conservativeness of the data, it is a suitable site for this assessment.”

“Background PM2.5 levels were based on a 5-year average of the annual 90th percentile hourly
concentration measured at ”

“Background TSP was derived from the PM2.5 data for Guelph, based on an estimated PM2.5/ TSP 
ratio of 0.30. This value came from a published study of 500 monitoring sites in the US.3 The 
resulting 90th

Background PM10 was also derived from the PM2.5 data for the Guelph, based on an estimated PM2.5/
PM10 ratio of 0.54 from the study noted above. The resulting 90th percentile background concentration 
is 27 ”

“On average across all sites, PM2.5 accounted for 49% of the PM10, and PM10 accounted for 44% of the TSP.”
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“7.2.2 SCENARIO 2 – CUMULATIVE EFFECTS MODELLING – CONVEYORS FROM FACE

The results of the dispersion modelling analysis indicate that with the inclusion of background air 
quality data, predicted concentrations of NO2 and PM2.5 are below the relevant criteria at all 
receptors.  Predicted concentrations of TSP and PM10 exceed the relevant criteria at several 
locations, but the predicted frequency of excursions above the relevant criteria remains low, at 1.5% 
of the time at the most impacted receptor, and below 1% at all other locations.

7.2.3 SCENARIO 3 – CUMULATIVE EFFECTS MODELLING – HAUL TRUCKS

The results of the dispersion modelling analysis indicate that without the inclusion of background air 
quality data, predicted concentrations of NO2 and PM2.5 are below the relevant criteria at all 
receptors.  Predicted concentrations of TSP and PM10 exceed the relevant criteria at several 
locations, but the predicted frequency of excursions above the relevant criteria is higher than for 
Scenario 1, but remains low, at less than 2.7% of the time at the most impacted receptor and below 
1.2% at all other locations.”

“without the inclusion of background air quality data”

“7.3 CONCLUSIONS

This assessment includes several significant conservative modelling assumptions, which are 
important when considering the dispersion model predictions. These include:

The maximum operating scenario is applied to every day during the operating season for the 
5-year simulation period, resulting in a coincidence of maximum operations and worst-case 
weather conditions which, in reality, will be a rare occurrence; and,
Assumption of dry weather every day of the 5-year simulation period.”
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“Noting these conservatisms, RWDI believes that the predicted frequency of excursions from the 
dispersion modelling analysis is within acceptable levels,”

“The Emission Summary and Dispersion Modelling (ESDM) as prepared by RWDI was reviewed.  Although the 
documentation took some time to interpret, there was nothing in the ESDM to indicate that the site could not 
request and receive an Environmental Compliance Approval (“ECA”).”

although the documentation took some time to interpret
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Curriculum vitae
FRANCO DIGIOVANNI, PhD
Senior Air Quality Modeller, Partner and Manager of Air Quality Modelling Section, 
Airzone One Limited (since 1999) 
Email: fdi-giovanni@airzoneone.com

Services Provided:
Air quality modelling, emissions determinations and inventories, air regulatory compliance
Specialized dispersal modelling work relevant to dust, agriculture and forestry (pesticide spray 
optimization, seed production field management, crop pathogen protection) 
Air Quality measurements
Occupational Hygiene – worker exposure measurements
Indoor air Quality – mould/fungal measurements and interpretation

Education:
2012  Qualified Ontario Toxic Substance Reduction Planner (Ministry of the Environment) 
1985-1989  PhD in Physical Geography (University of Hull, England) on "Mathematical Modelling 

of Pollen Deposition in Closed Canopy Woods". 
Developed a K-theory dispersal model for dispersal of tree pollen through heterogeneous 
woodlands from multiple sources and solved numerically.  Estimated pollen spectrum the 
forest floor, and used as an analogy for the pollen spectrum in a woodland hollow to aid in 
interpretation of spatially-precise palaeoecological studies.  Verified using climatological 
input data and pollen deposition patterns in woodlands. 

1982-1985 BSc (HONS) in Geology at Imperial College (Lond.), England, UK. 

Employment history:
1999-present: Senior Air Quality Consultant – Airzone and predecessor companies.

Provides air quality and bioaerosol consulting services.
Provides permitting (Certificate of Approval/ECA) and emissions reporting (NPRI, Ontario Reg. 
127 etc.) – supervises group of 7 persons providing this service. 
Provides indoor air mould and spore collection, analysis and interpretation services. 
Provides air quality and occupational exposure measurement services including airborne TSP, 
PCBs/PAH, VOCs and inhalable particulate matter in industrial and commercial premises.

September 1994 – June 1999 Scientific consultant
Air Quality Consulting - DiGiovanni Scientific Consulting and Products 

Providing consultation to government and industry on outdoor bioaerosols 
Development of forecast model used for the "Pollen Report" on The Weather Network 
Numerous contracts for Environment Canada on dry deposition of airborne acid rain species 
IR cloud sensor development for instrument manufacturers 
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August 1993 - August 1994 Contract Scientist with Climate Processes and Earth Observations 
Research Div., Climate Research Branch, Atmospheric Environment Service, Environ. 
Canada.

1991- August 1993 NSERC Visiting Fellow to Canadian Government Laboratory (Canadian Climate 
Center), Atmospheric Environment Service, Environ. Canada. 

1989-1991 Postdoctoral Fellow Dept. of Environmental Biology, U. Guelph, Guelph, ON, Canada. 

Modelling of dispersal of airborne conifer pollen to establish isolation zones for pedigree seed 
production for Ontario's forestry sector.  Developed a Lagrangian model for particulate (pollen) 
dispersal, conducted field tests of model (measuring pollen dispersal from point- and area-source 
releases and meteorological data), and added user-friendly front-end for seed orchard managers 
to use as a management tool.

Peer-reviewed scientific publications:
DiGiovanni, F. and Kevan, P.G. 2008. Comment on “Session V: Estimating Likelihood and Exposure”, by 

Zaida Lentini, Environ. Biosafety Res.5 (2006) 193–195.”  Environ. Biosafety Res. 7 105-108.
DiGiovanni, F. and Fellin, P. (2002).  Transboundary Air Pollution.  In: Environmental Monitoring, edited by 

Hilary I. Inyang and John L. Daniels,.  In Encyclopaedia of Life Support Systems (EOLSS), 
Developed under the Auspices of the UNESCO, Eolss Publishers, Oxford ,UK, [http://www.eolss.net] 

Brook J., Zhang L., DiGiovanni, F. and Padro J. (1999) Description and evaluation of a model of deposition 
velocities for routine estimates of air pollutant dry deposition over North America. Part I. Model 
development. Atmospheric Environment 33, 5037-5052.

DiGiovanni, F. 1998. A review of the sampling efficiency of rotating-arm impactors used in aerobiological 
studies. Grana 37: 164-171.

Brook, J.R., DiGiovanni, F., Cakmak, S., Meyers, T.P. 1997. Estimation of dry deposition velocity using 
inferential models and site-specific meteorology: Uncertainty due to siting of meteorological towers. 
Atmos. Environ. 31(23): 3911-3919.

DiGiovanni, F., Kevan, P.G. and Arnold, J. 1996. Lower planetary boundary layer profiles of atmospheric 
conifer pollen above a seed orchard in northern Ontario, Canada. Forest  Ecology and Manage. 83(1-
2):87-97.

DiGiovanni, F., Kevan, P.G. and Caron, G. 1996. Prediction of the timing of maximum pollen release from 
jack pine (Pinus banksiana Lamb.) in northern Ontario, Canada. Forestry Chronicle 72(2):166-169.

DiGiovanni, F., Kevan, P.G. and Nasr, M.E. 1995. Settling velocities of some pollen and spores and their 
variability. Grana 34:39-44.

Banks, L. and DiGiovanni, F. 1994. A wind tunnel comparison of the rotorod and samplair pollen samplers. 
Aerobiologia 10(2-3): 141-145.

DiGiovanni, F. and Kevan, P.G. 1991. Factors affecting pollen dynamics and its importance to pollen 
contamination: A review. Can. J. For. Res. 21: 1155-1170.

DiGiovanni, F. and Beckett, P.M. 1990. On the mathematical modelling of pollen dispersal and deposition. J. 
Appl. Meteorol. 29: 1352-1357.

DiGiovanni, F, Beckett, P.M. and Flenley, J.R. 1989. Modelling of dispersion and deposition of tree pollen 
within a forest canopy. Grana 28: 129-139.
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Selected technical, governmental and consulting reports:
Since 2000, I have written approx. 60 air quality modelling impact assessment reports for regulatory approval 

in Ontario and in other jurisdictions, and also for legal (land use/land rezoning) disputes.  These have 
included dust studies for surface mining (aggregate) operations.  I have also designed, implemented 
and reported on numerous indoor mould assessments.

Airzone One Ltd.  2013. Air Emissions Assessment for an Environmental Impact Assessment for a garbage 
incinerator in the Caribbean. Prepared for XXXXXX, Ontario.

Airzone One Ltd.  2013. An Air Emissions Assessment of the Land Use Compatibility of the Proposed 
XXXXXX Project. Assessed using MOE D-6 guidelines.  Prepared for XXXXXX, Ontario. 

Airzone One Ltd.  2012. Review of Draft Terms of Reference (Air) for an Environmental Impact Assessment 
for a proposed garbage dump in S. Ontario. Prepared for XXXXXX, Ontario.

Airzone One Ltd.  2011-present. Various reports to support dust monitoring for major TTC construction 
project in the GTA.

Airzone One Ltd.  2012-13. Reviews for World Bank on proposed lignite-fuelled electricity generating plant in 
Eastern Europe (continuing).

Airzone One Ltd.  2012. Approximately 15 toxic substance reduction plans developed and reviewed.
Airzone One Ltd.  2012. Background concentration determination for impact assessment of proposed XXXXX 

Bypass Transportation project.  Prepared for XXXXXX, Ontario.
Airzone One Ltd.  2012. An Air Emissions Assessment of the Land Use Compatibility of the Proposed 

XXXXXX Subdivision. Assessed using MOE D-6 guidelines.  Prepared for XXXXXX, Ontario. 
Airzone One Ltd.  2010-11. Guidance Documents to Support Air Emission reporting and Permitting 

Requirements under Bylaw 2010-035.  Prepared for Town of Oakville, Ontario. 
DiGiovanni, F. 2010-11.  Witness Statements (and testimonial appearance) in regards to a Joint Board hearing 

in regards to the proposed extension of an aggregate pit next to Mount Nemo, Burlington, Ontario.  
Expert witness on behalf of the City of Burlington opposing the proposed extension.

Airzone One Ltd.  2010. Contributing Author to Development of Air Emission reporting and Permitting 
Municipal Bylaw 2010-035.  Prepared for Town of Oakville, Ontario. 

DiGiovanni, F. and Davis, C. 2010.  Review of the Draft Air Quality Assessment for the Oakville Generating 
Station: Environmental Review Report (ERR).  Appendix A of Comment/Feedback Document 
submitted to TransCanada by Fogler, Rubinoff LLP on behalf of the Town of Oakville.

Airzone One Ltd.  2010. Part-author, editor and Project Manager for EIA for Mangrove Pond Landfill 
Expansion, Barbados.  Prepared for RJ Burnside and Associates Limited, Ontario. 

DiGiovanni, F. 2009.  Witness Statements (and testimonial appearance) in regards to an OMB hearing in 
regards to the proposed establishment of an aggregate pit in Puslinch, Ontario.  Expert witness on 
behalf of the Cranberry Area Residents and Ratepayers Association opposing the proposed pit.

Airzone One Ltd. 2008. Mould Clearance Sampling Report.  Prepared for Sisters of St. Joseph, Ontario. 
Airzone One Ltd.  2006. The Equatorial African Deposition Network (EADN): Program Manual for 

Monitoring Atmospheric Deposition of Nutrients and Other Contaminants in the Equatorial Region of 
Africa.  Prepared for World Bank, Africa.

Airzone One Ltd. 2005. Exposure Assessment Of Canadians To Substances Associated With Exhaust, 
Evaporative And Refuelling Emissions Of Vehicles Fuelled With Conventional And Ethanol Blended 
Gasoline.  Report to Health Canada.

Glover, R., DiGiovanni, F. and Trevors, J.T. 2003. Field Sampling of the Canada Blue Tanning Co. Premises 
for the Presence and Levels of Spores of Bacillus anthracis (Anthrax).  Prepared for DL Services, 
Brighton, Ont.

DiGiovanni, F. 2003. Air Emission Summary and Dispersion Modeling Report for Impacts of Proposed New 
Laboratories at the XXXXX on Air Quality Measurements at the XXXX. AirZOne Report J3018.

DiGiovanni, F. 2002. Impacts of Proposed Developments in XXXXXX on the Programs of the XXXXXX. 
AirZOne Report J2001-47.

DiGiovanni, F. 2001.  Air quality impacts of proposed XXX XXXX condominium on the residents of XXXX 
XXXX. AirZOne Report J2001-16.
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DiGiovanni, F. 2001.  Physical modelling of conifer pollen dispersal: Task 1 – Model verification.  AirZOne 
Report 0-4167-36.

DiGiovanni, F. 2000.  Report on STAC Audit for XXXXXXX pulp and paper mill, XXXXX.  Conor Pacific 
Report 0-4171-08.

DiGiovanni, F. 2000.  Air quality assessment of the proposed aggregate extraction from a pit near XXXX, 
XXXXX.  Conor Pacific Report 0-4171-01.

Conor Pacific, 1999.  Report on study to assess NARDM sensitivity to the use of field-measured LAI versus 
NARDM’s default values for LAI.  Conor Pacifc Project 9-4167-40.

DiGiovanni, F. 1999.  Report on site vegetation surveys, and assessment of land use category data collection 
technique.  DiGiovanni Scientific Report, May, 1999.

DiGiovanni, F. 1998. Report on: Development of measurement protocols to collect site-specific input 
parameters for estimates of vd at CAPMoN sites using the NARDM and MLM models. Contract report 
to Environment Canada.

DiGiovanni, F. 1997. Assessment of options for, and derivation of, input parameters for the Detailed Dry 
Deposition Model. Contract report to Environment Canada.

Hertzman, O. and DiGiovanni, F. 1996. A field test of the CLOUD algorithm to estimate cloud cover using IR 
data. Contract report to clients in Ontario.

DiGiovanni, F. 1996. Uncertainty in aerodynamic resistance and deposition velocity estimates of pollutant
deposition in a heterogeneous landscape. Contract report to Environment Canada.

DiGiovanni, F. 1995. Report on consultation to develop a predictive model for airborne concentrations of 
ragweed pollen. Contract report to Research Laboratories, Ontario.

DiGiovanni, F. 1995. A study of different methods to determine how the All-sky scanning radiometer may be 
used to estimate cloud type and cloud height. Contract report to clients in Ontario.

DiGiovanni, F. 1995. Leaf wetness data analysis and collection of input parameters required to run inferential 
models of pollutant deposition at the CARE site. Contract report to Environment Canada.

DiGiovanni, F. 1994. Uncertainty in aerodynamic resistance estimates of pollutant deposition in a 
heterogeneous landscape. Contract report to Environment Canada.

DiGiovanni, F. and Kevan, P.G. 1994. Pollen dispersal (POLDISP) project final report. Final consultants' 
report, Ontario Ministry of Natural Resources, Sault Ste. Marie, Ontario, Canada.

DiGiovanni, F. 1994. User manual for pollen dispersal model: POLDISP Ver 1.0. Ontario Ministry of Natural 
Resources, Sault Ste. Marie, Ontario, Canada.

DiGiovanni, F. and Joyce, D. (eds.) 1992. Proceedings of a workshop on "Challenges in Pollen Dispersal and 
Pollen Contamination". Canadian Climate Centre, Environment Canada, Egbert, Ontario. CCA-92-
008. 71pp.

Kevan, P.G., Lupson, J.D. and DiGiovanni, F. 1992. Pollination technology for hybrid seed production in 
canola. Report 10: Wind pollination in hybrid canola. Final Report,  King-Agro Inc., Listowel, 
Ontario.

DiGiovanni, F. and Ho R.H. 1991. Pollen Monitoring in a Seed Orchard. Can. Tree Imp. Assc. Nwsbt. 15:6-9.
DiGiovanni, F. 1991. Island Lake Tree Improvement Area - Pollen dispersal studies 1990. Research Report to 

Ontario Ministry of Natural Resources - N. Region.
Kevan, P.G. and DiGiovanni, F. 1990 Review of Pollen Contamination and Pollen Dispersal. Ontario Tree 

Improvement Board Research Report, Guelph, Ontario, Canada.

Conference Presentations:
DiGiovanni, F., Matusik, M., Pengelly, D., Davis, C., Toth, C. And Lee, J. 2013.  A Canadian Municipal 

Regulatory Permitting System for PM2.5 Emissions and Health Impacts Utilizing the CALPUFF 
Dispersion Model.  Presentation to Air & Waste Management Association’s Specialty Conference 
Guideline on Air Quality Models: The Path Forward, Raleigh NC, March 19-21, 2013.

DiGiovanni, F. 2009. Cumulative Air Exposures – The Reality.  Invited presentation to Air and Waste 
Management Association, Jan 2009 Air Pollution Modelling Conference, Toronto, Ontario.
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DiGiovanni, F. 2008. Uncertainties in Road Dust Emissions.  Invited presentation to Air and Waste 
Management Association, Feb 2008 Nuisance Conference, Toronto, Ontario.

DiGiovanni, F. 2006. Physical Modelling for Assessing Out-crossing of wind –pollinated crops.  Invited 
presentation to “9th INTERNATIONAL SYMPOSIUM ON BIOSAFETY OF GENETICALLY 
MODIFIED ORGANISMS,” Jeju Island, S. Korea, September 2006.

DiGiovanni, F. 2005. The Scientific Basis for Fugitive Dust Emissions and Control.  Invited presentation to Air 
and Waste Management Association, May 2005 Nuisance Conference, Toronto, Ontario.

DiGiovanni, F. 2004. Mechanistic Modelling Approaches to Pollen-mediated Gene Flow and Confinement.  
Invited Presentation to “Workshop on the Confinement of Genetically Engineered Crops during Field 
Testing,” September 13-15, 2004, USDA APHIS Headquarters. 
(

DiGiovanni, F. and Taylor, P.A. 2003. The Application of Airborne Pollen Dispersal Modeling to Regulatory 
Risk Assessment for Genetically Engineered Plants.  2003 CMOS Conference, Ottawa, Canada.

DiGiovanni, F. and Larsen, J. 2002. Airborne Pollen Dispersal Modeling:  An Effective Tool For Regulating 
Gene-flow. 7th International Symposium on the Biosafety of Genetically Modified Organisms, 
October 10-16, 2002.  Beijing, China.

DiGiovanni, F., Lo. A. and Kevan, P.G. 1998. Commercial tree seed production: The influence of pollen 
dispersal and deposition patterns. 6th Intern. Congress on Aerobiology, 31 Aug. - 5 Sep. 1998, 
Perugia, Italy.

DiGiovanni, F. and Frenz, D.A. 1997. A critical review of the sampling efficiency of rotating-arm impactors 
used in aerobiological studies. Symp. of the Pan-American Aerobiological Association, June 18-20, 
1997, Cambridge, Mass., USA.

DiGiovanni, F. and Kevan, P.G. 1993. Pollen dispersal and pollen contamination in conifer seed orchards. 13th 
International Congress of Biometeorology, Sep. 12th - 18th, 1993, Calgary, Alberta.

DiGiovanni, F. 1991. Atmospheric Dispersal of Pollen in Seed Orchards. Canadian Tree Improvement 
Association Meeting, poster presentation. August 19th - 22nd, 1991, Ottawa.

DiGiovanni, F. 1991. Pollen Contamination at the Island Lake Tree Improvement Area (ILTIA). Oral 
presentation at 20th Conference on Aerobiology & Biometeorology. September 9th - 13th, 1991, Salt 
Lake City, Utah.

DiGiovanni, F. 1990. Pollen contamination studies at Chapleau, N. Ont. USDA Pollen Mgt. Wrkshp. (Macon, 
Georgia), July 17th-19th, S. For. Tree Imp. Cmtee.

DiGiovanni, F. 1988. Physical dispersion models and Quaternary pollen-vegetation relationships. 7th Intern. 
Palyn. Conf., Brisbane, Aus.

DiGiovanni, F. 1987. Modern pollen-rain and Quaternary pollen analysis. Inst. of Brit. Geog., S'hampton, U.K.

Workshops, Conferences and Meetings organized:
Co-Chaired (with D. Joyce, Ontario Ministry of Natural Resources) scientific workshop on "Challenges in 
Pollen Dispersal and Pollen Contamination" (Feb 5th 1992) at Centre for Atmospheric Research 
Experiments (Egbert) (Proc. publ. in April 1992).
Chaired workshop on atmospheric pollen dispersal and other pollination aspects (August 16th 1991) at 
University of Guelph, Guelph, Ontario.
DiGiovanni, F. (Organizer) 1991. Island Lake Tree Improvement Area - Pollen dispersal study 1990. Jan. 
28th, U.Guelph, Ontario.

Teaching and training:
1986-89  Teaching Assistant in department of Geography:  undergraduate statistics, basic computing, 

computer cartography, sediment analysis.
1990/1991 7 summer students and technician - training and supervising
  Tutored bi-national graduate level course (in pollination biology at UNAM, Mexico City).
1992/1993 2 MSc student (on Committee; assumed position of Graduate Faculty at U.Guelph)
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  6 summer students - training and supervising
  teaching assistant - 400-level course in Math department (U. Guelph) -  
1994  1 MSc student (completion of Committee duties).
  Thesis: Roussy, A.-M. 1994. Alleles, cones and pollen: A discreet look into Jack Pine (Pinus 

banksiana Lamb.). M.Sc. Dissertation, University of Guelph. 64pp.
1998  Teaching - Air Quality (Environmental Engineering Technology Program - Conestoga 

College)
2004 - 2007 Teaching - Air Quality Control course - Sheridan College
2001-present Training and mentoring for staff of 7 in air quality modelling, air emissions permitting and

emissions reporting.
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RWDI AIR Inc. 
650 Woodlawn Road West 
Guelph, Ontario, Canada 
N1K 188 
Email: solutions@rwdi.com 

Mr. Greg Sweetnam, B.Sc. 
Vice President, Resources 
James Dick Construction Limited 
P.O. Box470 
Bolton, ON L7E 5T4 

Re: RWDI Response to Airzone One Ltd. Screening-Level Review 
Air Quality Assessment for the Proposed Hidden Quarry 
RWDI Reference No.1201429 ' · 

~ BEST 
~MANAGED 
5COMPANIES 

Email: gsweetnam@jamesdick.com 

Dear Mr. Sweetnam, 

RWDI has reviewed the "Screening-level review of James Dick Construction Ltd. air quality assessment 
re: Proposed Hidden Quarry" prepared by Dr. Franco DiGiovanni of Airzone One Ltd., and has prepared 
this letter to respond to the comments contained in Dr. DiGiovanni's review. 

General Overview 

Section 4 of the report fro·~ Airzone One Ltd. is entitled "Requirements of ~n Air Quality Assessment. " It 
says: " .. . actual measurements will not be available for a proposed aggregate project; instead, we have to 
rely on predicted changes in air quality (using air quality computer models) ... " RWDI agrees with this 
statement and our assessm'ent consisted of an MOE-approved computer model simulation, following 
MOE regulations, guidance and acceptedpractices. 

Section 4 ~iso states: "As . the site does not' yet exist in ~ch of the input data required to conduct the 
assessment also does not exist. In · those cases .estimates for those data must be made on a 
conservative basis." It goes on to say that "there is infonnation available from other existing or past 
aggregate operations" and "data from thcise other sites may be used as an estimator." RWDI also agrees 
with these statements and took this approach iri its assessment. 

Section 4 goes on to state that 'The key issue in assessing those data is dealing with the range of data 
values from those other sites. U(lless one has a good reason to argue against it, it is prudent to choose 
the upper limit of the range, t_he value that will result in the highest emissions or impacts." RWDI 
profoundly disagrees with this statement and considers it to be inconsistent with sound engineering and 
scientific principles. It is not appropriate to choose the upper limit of the range for every uncertain input 
that goes into the model. This would lead to unrealistically high results that would not be informative for 
decision-making purposes. 

The tenn "bias" is used to characterize whether a parameter has a tendency to be an overestimate or 
underestimate of reality. A high bias means that the parameter most likely overestimates reality, and a 
low bias means that it most likely underestimates reality. Unbiased means that there are equal chances 

This document is intended for the sole use of the party to whom it is addressed and may contain information that is 
privileged and/or confidential. If you have received this in error, please notify us immediately. 

® RWDI name and logo are registered trademarks in Canada and the United States of America 

\JII\JII\JU nAtl"' i l"n m 



CONSULTING ENGINEERS 
& SCIENTISTS 

Mr. Greg Sweetnam 
James Dick Construction Limited 
RWDI#1 201 429 
June 6, 2014 

Page 2 

that the parameter overestimates or underestimates reality. Sound scientific practice attempts to be 
unbiased, i.e. , realistic. However, when many of the model inputs are unknown and uncertain, this is 
difficult to do. The general practice in this case is to ensure that, while many of the uncertain inputs in the 
model are selected in an unbiased manner (middle of the range), some are selected so that they are 
biased on the high side (upper end of the range). This ensures that the model results have a high bias 
without being excessively biased and unrealistic. Table 1 summarizes the approach taken by RWDI for 
key input parameters of the modelling. 

Table 1 shows that most of the input parameters used in the RWDI assessment are biased high (at or 
approaching the upper limit of the range) and, therefore, the overall effect is expected to be a high bias in 
the model results, i.e., they are likely to overestimate reality. 

One set of parameters not shown in the table is the assumed effectiveness of control measures 
implemented at the site (e.g., 95% for watering of the internal unpaved haul road, 1.2 g/m2 silt loading on 
paved entrance road) . The reason is that control effectiveness is not an input parameter. Rather, it is 
an outcome of the modelling. The values adopted in our report represent the levels effectiveness that 
were determined from preliminary model runs and/or first guesses to be needed to achieve acceptable 
results. Mitigation procedures (watering amount and frequency) are recommended with the aim of 
achieving these levels of effectiveness. 

Detailed Response 

Table 2 provides a detailed response to the 44 comments provided in Dr. DiGiovanni's review. 

Summary 

RWDI believes that the 2012 Air Quality Assessment (AQA) is both technically complete and 
conservative, and adequately addresses the air quality issues posed by the proposed Hidden Quarry. 

With respect" "to Dr. DiGiovanni's review, we reiterate that RWDI profoundly disagrees with Dr. 
DiGiovanni's opinion on biases, and considers it to be inconsistent with sound engineering and scientific 
principles. It is not appropriate to choose the upper limit of the range for every uncertain input that goes 
into the model. This would lead to unrealistically high results that would not be informative for decision­
making purposes. 

Yours very truly, 

RWDI AIR Inc. 

4~/ff L ---. 
Mike Lepage, M.sc. , Ac:ccr 
Project Director, Principal 

~ 
Brian Sulley, BASe., P.Eng. 
Senior Specialist 

MFUBGS/kta 
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Table 1: Key Uncertain Input Parameters 

Parameter RWDI Approach 

Meteorology High bias 

Activity levels at the site High bias 

Locations of operations High bias 

Fallout of dust on site High bias 

Haul road silt levels Unbiased 

Material moisture levels High bias 

Background contaminant 
High bias 

concentrations 

Page 3 

-
Comments 

Based on worst-case from 5 years of hourly data, and 
assumes weather is always dry 
Based on maximum anticipated production/shipping 
levels associated with the licence limit, even though 
most aggregate operations infrequently attain their 
licence limit. 
Based on reasonable worst-case location of extraction 
and other operations. 
Assumed all emitted dust leaves the site and none 
falls out within the site, even though operations will 
generally be below grade and the site has extensive 
tree cover. 
Used a middle-of-the range value from published data 
for other sites 
Used middle'-of-the range values from published data 
and previous measurements by RWDI for above-
water aggregate extraction; whereas, this will be 
predominantly an underwater extraction operation. 
While highway 7 traffic was not explicitly included, an 
above-average background concentration was used 
(901

h percentile). 
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Table 2: Response to Comments Contained in Dr. DiGiovanni's (Airzone) Review 

2 

3 

4 

5 

This statement [that precise flow of material 
may change between different pieces of 
processing equipment] , would seem to 
provide a caveat to their assessment; this 
may mean that their assessment may not be 
reflective of the actual worst-case emissions 
whereas it should be reflective of the worst 

the operating schedule is 
's claims. 

Valid and complete site-specific data is 
required in order to predict the composition of 
the dust that will be generated from the pit; 
this has not been provided. This renders 
RWDI's assessment uncertain and thus 
unreliable . 

Missing combustion by-products 
assessments. 

Assessment on stripping and rehabilitation 
missing. 

The maximum throughput of the processing plant 
and is set at a maximum value of 500 tonnes per hour. 

Once material enters the wash screen, it no longer generates significant emissions due 
to the high moisture content, so changes in the precise flow of this material are not 
relevant to the assessment. 

as 
nrP!':PntM in the AQA and excluded ooerations between December 25 and Aoril 1. 
Calcium carbonate, crystalline silica and other compounds are included in an updated 
chemical analysis of both the unconsolidated deposit (sand and gravel) and the Amabel 
dolostone. This analysis is attached to this letter report. 

The data confirms RWDI's experience that levels of all trace metals and compounds 
identified in the assessment will be below the relevant criteria (when applied as a 
percentage of the predicted PM10 or TSP concentrations, as appropriate), when those 
criteria are met. 
· RWDI has conducted environmental assessments for highway projects throughout 
Ontario, and based on RWDI's analysis and experience, N02 is a suitable surrogate for 
examining potential impacts from diesel-fuelled vehicle emissions. 

The primary reason for including benzo(a)pyrene in the Henning Pit assessment was 
due to the presence of an asphalt recycling operation. There are no plans for asphalt 

at the orooosed Hidden 
The scenario in which the use of quarry haul trucks was assessed during above-water 
extraction operations represents a larger amount of material handling and vehicle travel 
than occurs during stripping and rehabilitation, and is therefore the worst-case scenario 
as required by the regulations. 

No further assessment is warranted. 
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7 

8 

RWDI's claim on soil moisture levels is not 
sufficiently supported. 

RWDI's claim on wind erosion frequency 1s 
not sufficiently supported. 

Road particulate a~sessments missing from 
compliance assessment. 

Page 5 

This comment pertains to stripping of overburden. As stated at item 5 above, this 
activity does not represent the worst-case scenario, regardless of the moisture levels in 
the soil. Nevertheless, the data presented for Illinois supports RWDI's field experience 
indicatina that soil moisture levels are aenerallv hiah durina striooina of overburden. 
Materials stockpiled at the site will generally consist of non-homogenous materials 
containing a significant proportion of non-erodible elements (stone). The US EPA, in 
chapter 13.2.5 of AP-42 summarizes the results of field tests for such materials, 
indicating that threshold wind speeds for wind erosion exceed 1 0 m/s (36 km/h) at 7m 
above the surface. This finding is consistent with RWDI's general experience in the 
field . In relation to published information from the US EPA, therefore, the AQA report for 
the quarry is conservative in its statement that wind erosion begins to occur when the 
wind gusts exceed 15-20 km/h and becomes significant when the gusts exceed about 30 
km/h. Use of 30 km/h as a relevant wind speed threshold is conservative compared to 
the minimum wind erosion threshold of 36 km/h cited by the US EPA 

The estimated frequency of exceeding 30 km/h was based on a review of publicly 
available meteorological data from three locations in the surrounding area. Wind Roses 
are provided on Figure 6.1.1 of the AQA, and the quoted frequencies can be verified by 
examination of those plots. RWDI expects that if Mr. DiGiovanni were to review the 
meteorological data for this area, he would arrive at the same conclusion based on the 
data. 
Mr. Di Giovanni misunderstands Section 7.4.1 of MOE Guideline A10. 

Section 7.4.1 actually refers to a specific set of facilities (identified by the relevant North 
American Industrial Classification System, or NAICS Code) that must include metals 
from road dust emissions in their compliance assessment. An aggregate facility such as 
the proposed Hidden Quarry falls under NAICS Code 212315, which is not included on 
Table 7-2 in Section 7.4.1. Therefore, dust emissions from internal haul roads can be 
~xcluded from the compliance assessment. RWDI's interpretation of the MOE guidance 

.· has been confirmed to RWDI by the MOE on numerous occasions. 

In any case, additional model runs were performed as part of the cumulative effects 
assessment that included the haul roads. 
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11 

12 

Clarification in the Site Plans required on 
source locations. 

RWDI's claim that truck loading estimates are 
applicable to conveyor transfers is not 
sufficiently supported. 

RWDI's claim that moisture values [for haul 
truck loading and dumping operations] used 
are minimal is not sufficiently supported. 

Page6 

activities in both the above-water and below­
is not included in the above-water extraction 

The processing plant is located in the area defined on the Site Plans. The source 
locations shown on Figure 5.28 were selected as representative of operations 
throughout the life of~the proposed Hidden Quarry, at locations where operations would 
pose the highes_tpredicted impacts. ' The very nature of operations at aggregate facilities 
requires that some of these sources will move as the quarry operates, and therefore a 
set of reasonable worst-case locations are used. 

A requirement to fix the locations of sources such as haul routes or extraction operations 
to a soecific UTM coordinate is imoractical and not warranted. 
A quick review of the U.S. EPA emission factor suggested by Dr. DiGiovanni (conveyor 
transfers of wet material provided in Chapter 11 .19-2) provides a value of 0.00007 kg 
TSP per Mg of aggregate handled. 

RWDI used the bulk transfer factors from Chapter 13.2.4 of AP-42. 

At 1 m/s, the factor used by RWDI is essentially the same, at 0.000056 kg TSP per Mg of 
aggregate handled. 

At 2 m/s however, the factor used by RWDI is 3 times higher than that proposed by Mr. 
DiGiovanni, and this trend continues with increasing wind speed. 

RWDI therefore used a higher emission factor for all but the lowest wind speeds. This is 
conservative, and is fully supported by publicly available information. In any case, this is 
a minor source with little imolications for the overall oredicted dust levels. 
The value of 5% for moisture content was conservatively based on previous 

. measurements by RWDI at aggregate sites where unconsolidated aggregates were 
extracted. RWDI's measurements show moisture values consistently higher than 5%. 

Dr. DiGiovanni has not provided any experience of his own with respect to moisture 
measurements of material from active pit faces. 
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15 

RWDI's use of a non-conservative moisture 
value is not sufficiently supported. 

RWDI 's claim of a supplemental control 
efficiency is not sufficiently supported . 

RWDI's claim that the paved road silt loading 
level used is appropriately conservative is not 
sufficiently supported. 

Page 7 

As noted in our letter, Sound scientific practice attempts to be unbiased, i.e., realistic. 
However, when many of the model inputs are unknown and uncertain, this is difficult to 
do. The general practice in this case is to ensure that, while many of the uncertain 
inputs in the model are selected in an unbiased manner (middle of the range), some are 
selected so that they are biased on the high side (upper end of the range). This ensures 
that the model results have a high bias without being excessively biased and unrealistic. 
The table 1 summarized the approach taken by RWDI for key input parameters of the 
modelling. Overall , the approach used by RWDI is biased high and, therefore, 
appropriate. 

It is not appropriate to choose the upper limit of the range for every uncertain input that 
goes into the model. This would lead to unrealistically high results that would not be 
informative for decision-maki 
It is normally assumed that there are negligible emissions from handling of washed 
stone, and it is common practice for air quality experts to assume 100% control when 
dealing with aggregate sites. This practice is supported by observations made by RWDI 
and other respected air quality consulting firms over decades of work on aggregate sites. 

Regardless, RWDI has used 90%, which is conservative given the washed nature of the 
stone. 
The value adopted for modelling, was based on preliminary model trials indicated what 
level of silt loading would be needed to achieve acceptable results at all receptors. 
Therefore, the paved road silt loading is an outcome of the modelling, rather than an 
input parameter that needs to be conservative. RWDI is recommending dust 
management procedures for the paved haul route that are aimed at attaining this value. 

RWDI has been involved in extensive sampling of road surface silt loadings at industrial 
facilities in Ontario. At a large industrial that uses aggressive road sweeping 
procedures, several years of sampling has indicated that silt loadings are consistently 
below 1 g/m 2

. Dr. DiGiovanni cites published values in the US EPA's AP-42, but those 
values do not pertain to a road that is subject to an aggressive cleaning program. 
Therefore, they are not applicable to the controlled scenario that RWDI was assessing in 
the AQA. 
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17 

18 

19 

RWDI's claim that the unpaved road silt level 
is appropriate is not sufficiently supported. 

RWDI's claim on watering road dust efficiency 
is not sufficiently supported. 

Further review is required to verify RWDI's 
claims on the characterisation of source 

meters. 
RWDI's claim that these alternative 
meteorological datasets are more appropriate 
is not 

Page 8 

i has not provided any experience of his own with respect to silt loading on 
eaned haul roads. 

The value used by RWDI represents an average value from data reported in the 
literature for unpaved. routes at aggregate operations (US EPA, AP-42, Chapter 13.2.2). 
Therefore, it is an unbiased estimate of the average silt loading along the unpaved road. 

As noted in the introduction, the general practice to ensure that, while many of the 
uncertain inputs in the model are selected in an unbiased manner (middle of the range), 
some are selected so that they are biased on the high side (upper end of the range). 
This ensures that the model results have a high bias without being excessively biased 
and unrealistic. While the unpaved road silt loading value is an unbiased estimate, 
Table 1 above highlighted the various other ways in RWDI applied a high bias to the 
assessment. As such, the use of an unbiased estimate for road surface silt loading is 
<>nnrnnriate. 

The 95% level of control is an outcome of the modelling, not an input. It represents the 
level of control found to be needed to achieve acceptable results at the nearest 
receptors. Published studies show that it is achievable. Rosbury (Dust Control at 
Hazardous Waste Sites. EPA/540/2-85/003, 1985) summarized results from various 
studies showing that levels of control as high as 98% were attained in some cases. 

He went on to prescribe a watering rate that wold achieve near 100% control 
(approximately 1.7 Um2/h) . The US EPA (AP-42, Chapter 13.2.2) showed that by 
maintaining a road surface moisture level of 5 times that of the ambient soil, a 95% level 
of control could be achieved. It is clear therefore that the 95% level of control prescribed 
by RWDI is attainable through sufficient watering . This finding of the studies is 
consistent with RWDI past experience in observing the effect of intensive watering 

ms. 
This was conducted by the Township's peer reviewer and no concerns were raised. No 
additional action required. 

RWDI used the MOE's preferred dataset in the assessment, as is stated in Section 6.1 .2 
of the report. The other data sets referred to in S. 6.1 .1 of the report were used only to 

discussion of ootential wind freauencies at the site .. 
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22 

23 

RWDI's claim that using datasets 
wind speeds provides conservative ("high­
end") estimates of wind erosion is not 
sufficient! 
Further review is required to verify RWDI's 
claims that they included all appropriate 
r<:>t'<>r\tnrs . 

Further review is required to verify RWDI's 
claims on terrain data used. 

Annualized assessments for certain 
contaminants are missing 

Page 9 

This was conducted by the Township's peer reviewer and no concerns were raised. No 
additional action required. 

RWDI used the terrain data provided by the MOE for use in dispersion modelling 
assessments. This approach is standard practice for dispersion modelling in Ontario. 
Base elevations within the quarry were based on the Site Plans. The Township's peer 
reviewer raised no concerns with the base elevati'ons used. No additional action 
required . 

RWDI has assessed annualized concentrations for TSP and PM2.5. Ontario has an 
annual average AAQC for TSP of 60 j.Jg/m3

. The proposed annual-average Canadian 
Ambient Air Quality Standards (CAAQS) for PM2.5 is 10.0 j.Jg/m 3 which takes effect in 
2015, and 8.8 j.Jg/m3

, which takes effect in 2020. RWDI's modelling shows compliance 
with these criteria for all scenarios 

24 Assessments missing of ecological exposures Information on air quality contaminants were provided to GWS Ecological & Forestry 
to air quality contaminants. ·' Services Inc. and Gray Owl Environmental Inc. for consideration in the Levell! Natural 

2 there are no 
background" sources within 5 km is not 
sufficiently supported. 

Reputation Resources Results 

Environment Technical Report. The report states clearly that: 

"With respect to dust control, the notes on the ARA Site Plans (Stove!, 2012) are 
considered sufficient to ensure that residual woodland and adjacent woodlands are 
effectively protected from dust damage to their foliage." 

No additional action reauired. 
RWDI agrees that RWDI 's methodology for arriving at this conclusion was not fully 
explained in the AQA. A clarification is provided here. 

A review of the National Pollutant Release Inventory (NPRI) shows no reporting facilities 
within 5 km of the site, which is supported by aerial photography and was confirmed 
durina site visits to the area. 
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26 

27 

claim that the Guelph data is 
conservative compared to all areas in 
Rockwood is not 
Further justification is required from RWDI, 
and, a detailed review of the data they used is 
required (if this dataset is justified, as per 
previous point of criticism). 

Page 10 

There is a small hardwood flooring manufacturing facility located on ylh Line, to the east 
of the proposed Hidden Quarry, for which RWDI has previously done air quality 
modelling work. This site is equipped with modern sawdust collection systems, and is 
not expected to be a major local source of emissions, and is downwind of the site for the 
prevailing wind conditions. 

With respect to Highway 7, 2010 traffic data from the Ministry of Transportation shows 
average annual daily traffic volumes on this section of Highway 7 of only 8,1 00 vehicles 
per day. 

In comparison, the MOE monitoring station in Guelph is located less than 300 metres 
southwest of Woolwich Street, with has a traffic volume of 26,700 for the same year. 
Edinburgh Road, located less than 800m to the southwest of the monitoring station, has 
a traffic volume of 16,825 vehicles per day. Speedvale Avenue, located less than 800m 
to the northwest of the monitoring station, has a traffic volume of 16,994 vehicles per 
day. London Road, located less than 550m south of the monitoring station, has a traffic 
volume of 6,494 vehicles per day. Lastly, the station is generally downwind of Guelph's 
industrial area, which includes over 20 facilities that reported to the NPRI. 

RWDI's conclusion that there are no major local sources of emissions is valid . There is 
certainly no justifiable reason to require local monitoring prior to the establishment of the 
proposed Hidden Quarry, given that sources of similar air emissions surrounding the 

monitorina station are sianificantlv laraer in scale. 
of non-background sources at item 25 above. 

The information used by RWDI is publicly available information through the MOE's Air 
Quality in Ontario Reports. With respect to the Guelph monitoring station had 8561 
hours of valid observations for PM2.5 in 2011 (compared to 8760 hours the year), and a 
similar number of observations in previous years. The data set for this location is 
therefore suitable for this assessment. 
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28 

29 

30 

31 

RWDI have used a less appropriate 
estimation method for PM10 and TSP 
background levels that leads to their 
underestimation, and thus underestimation of 
community-level impacts. 

Values derived for 
checked at some 

and N02 should be 
the future. 

Given the issues noted above, the actual 
number of exceedances may be significantly 
higher than claimed by RWDI. 

In addition, under s.7.2.3., RWDI speak to 
results "without the inclusion of background 
air quality data" and yet this is meant to be a 
cumulative effects assessment. Thus their 
analysis would seem· to be incorrect. 

RWDI are misidentifying a required practise 
as a source of additional conservatism when 
it is not. 
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the decreasing trend in PM2.5 concentrations both at the Guelph monitoring 
location, and throughout Ontario as a whole over the last decade, using the 5-year 
average of the 90th percentile is indeed conservative. In fact, the most recent MOE 
report (2011 Air Quality in Ontario Report) report shows a corresponding value of 13 

3 which is below the averaae value used in the AQA. 
The differences tq which Dr. DiGiovanni reflect some of the uncertainty in the estimates 
of the background concentrations of PM10 and TSP. However the differences are small 
and are not material to the findings of the assessment. 

Township's peer reviewer and no concerns were raised. 

For the numerous reasons already cited, RWDI disagrees with Dr. DiGiovanni's 
conclusion that actual number exceedances may be significantly higher. 

RWDI agrees that there is a typographical error in Section 7.2.3 of the AQA. The 
' statement to which Dr. DiGiovanni refers should read: 

The· results of the dispersion modelling analysis indicate that with the inclusion of 
backgro!Jnd air quality data, predicted concentrations of N02 and PM2.5 are below the 
relevant criteria at all receptors. 

Regardless, Table 7.1 C, which presents the results for this scenario, clearly shows the 
results of the assessment. both with and without backaround data included. 
RWDI profoundly disagrees with this statement. RWDI understands that these practices 
are required by MOE guidance for the very reason that they are conservative and impart 
a high bias to the modelling in order to offset the uncertainties. It does not matter that 
they are standard practice in dispersion modelling, they provide are significantly 
conservative (biased high) nevertheless. 
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32 

33 

34 

35 

RWDI's claims that (i) exceedances are 
acceptable, and, (ii) that the level of 
exceedances they predict are acceptable, are 
not sufficiently supported. 

I believe that RJB's review was inadequate. 

It may be that some limited monitoring is 
being proposed by the proponent (AQA 
s.3.1.1.1. Crystalline Silica) but this is not 
clear from their report. as ·what was written is 
not understandable. It can only be said, at 
this point, that whatever is proposed i.s not 
adequate as it is not explained appropriately. 
Assuming what was meant was airborne ... 
monitoring for crystalline silica, then this still 
leaves other contaminants unmonitored, and · 
therefore is still not adeauate. · · 
Dust mitigation is proposed (primarily road 
dust watering) but it is not defined on a 
quantitative, verifiable basis; therefore it is not 
adequate. 
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No jurisdiction requires 100% compliance with short-term standards, guidelines or 
objectives. Perhaps the most stringent jurisdictions are Ontario, Alberta and 
Newfoundland and Labrador. In these provinces, the general requirement is for the 
99.9th percentile concentration to meet the limit. However, both Canada and the U.S. 
apply their national ·standard for PM2.5 to the 98th percentile concentration. The U.S. also 
uses a 98th percentile for 1-hour N02 ~nd a 99th percentile for 1-hour S02 . 

Considering the high bias in RWDI's estimates of frequency of exceedance (the 
modelling assumes operations are fixed at maximum production and in worst-case 
locations througho'ut the year, and that weather is dr;y at all times), the results of both the 
conveyor scenario and the off-highway truck scenario meet the aforementioned tests. In 
the off-highway truck scenario, the predicted levels of TSP and PM10 do not meet the 
criteria at the 99.9th percentile level at some receptors, but meet it at the 98th percentile 
level (except forTSP at one receptor, where it is met at the 97'h percentile level), which 
is consistent with the spirit of the national standard for respirable particulate matter. 
Dr. DiGiovanni has questioned the credentials of the Township peer reviewer, which is a 
serious alleaation. without providina anv sound substantiation. 
RWDI's report clearly states that: 

·"To ensure this aspect of air quality standard is met, the silica content will be monitored 
as part ·of the normal chemical analysis of particulate matter at the site." 

The silica content of the material processed at this site will naturally be found in the 
particulate generated at the site. Silica testing of the material will therefore be a suitable 
means of estimating the silica content of the particulate generated. 

See our response to comment #17. 
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36 

37 

38 

39 

40 

41 

42 

Due to the numerous technical issues 
identified above I do not believe that the 
RWDI evaluation is technicallv com 
The conclusions and recommendations are 
not valid for the various issues noted above 
(lack of evaluations, non-conservative 
assessments, etc.) as the issues may well 
lead to higher, and perhaps significantly 

communitv-level 
The applicant has not assessed the effect of 
emissions on any ecological elements and 
other operations around the site including the 
mushroom farm ; therefore, any mitigation 
mentioned is without basis with respect to this 
receptor. The mushroom farm may represent 
a particularly sensitive receptor with regards 
to the requirement for controlled 
environmentS for itS nrnwinn l"lnPr~tinn 

. ete a full review of all data and 
calculations conducted by RWDI and 
nrP~Pnto::>d in their assessment. 
Major reworking of the AQA, corrections and 
explanations based on the issues raised in 
the screening-level analysis presented in this 
report, and the more fulsome review 
mentioned in 1. above. 
Use the (corrected) preliminary modelling 
study to help identify locations to conduct 

Conduct background air monito 
meanwhile conduct site-specific sampling (for 
aggregate composition, for example) . ' 

RWDI has responded to all of D( DiGiovanni's alleged "technical issues" in the 
responses above, and strongly disagrees with this statement. 

See the response at item 36. 

With respect to ecological elements, see the response at Item 24. 
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With respect to the mushroom farm, Dr. DiGiovanni is speculating with regard to any 
unique impacts and has provided no evidence to support his suggestion. 

Data and model input files not already included in the report can be made available on 
request. 

See our response to comment #36. 

As per our response to comments , this is not warranted. 

As per our response to comments #25 and #27, this is not warranted. 
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44 Assess need for mitigation and predict 
effectiveness of mitigation (e.g., road dust 
watering controls) on a quantitative, 
conservative basis. 

See our response to 9omment #37. 
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SGS Canada Inc. 
P.O. Box 4300-185 Concession St. 
Lakefield -Ontario - KOL 2HO 
Phone: 705-652-2000 FAX: 705-652-6365 

Mineralogy 
Attn: 
Phone:­
Fax:-

27-May-2014 

Date Rec.: 
LR Report: 
Client Ref: 

14 May 2014 
CA02478-MAY14 
M14513-MAY14 

CERTIFICATE OF ANALYSIS 

Final Report 

Sample ID Si02 Al203 Fe203 MgO CaO Na20 K20 Ti02 P205 MnO Cr203 V205 LOI 
% % % % % % % % % % % % % 

1: M15 Dolostone Core 0.35 0.11 0.25 19.7 28.8 0.04 0.04 < 0.01 0.01 0.04 < 0.01 < 0.01 47.6 
2: HQ Gravel 7.32 1.28 0.84 15.5 30.2 0.30 0.27 0.08 0.04 0.06 < 0.01 < 0.01 42.3 

control Quality Assay 
Not suitable for commercial Exchange 

Tom Watt 
Project Coordinator 

Page 1 of 1 

Sum 
% 

97.0 
98.3 

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_.o:mditlons.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. WARNING: The sampte(s) to which the findings 
recorded herein (the 'Anchngs') relate was (were) drawn and I or provided by the dient or by a third party acting at the Client's direction. The Findings constitute no warranty of the sample's representativity of the goods and strictly relate to the sample(s). The Co~pany accepts no liability with 

regard to the origin or source from which the samp!e(s) is/are said to be extracted. The Findings report on the samples provided by the client and are not intended for commercial or contractual settlement purposes. Any unauthorized alteration, forgery or falsification of the content or 
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the !aw. Test method information available upon request. 



M15 Dolostone Core 

Name Assay' 
CaO 28.8 
MgO 19.7 
Si02 0.35 
Fe203 0.25 
A1203 0.11 
MnO 0.04 
K20 0.04 
Na20 0.04 
C02 -

HQGravel 

Name Assay' 
CaO 30.2 
MgO 15.5 
Si02 7.32 
Al203 1.28 
Fe203 0.84 
Na20 0.30 
K20 0.27 
Ti02 0.08 
MnO 0.06 
P205 0.04 
H20 -
C02 -

1. Values measured by chemical assay. 

Chemical Balance 

SQD2 

30.4 
21.7 
0.34 
-

0.02 
-
-

0.01 
47.5 

SQD2 

30.8 
16.8 
7.55 
1.10 
0.72 
0.01 
1.00 

-
-
-

0.03 
42.1 

Delta 
-1.57 
-2.02 
0.01 
0.25 
0.09 
0.04 
0.04 
0.03 
-47.5 

Delta 
-0.59 
-1.30 
-0.23 
0.18 
0.12 
0.29 
-0.73 
0.08 
0.06 
0.04 
0.03 
42.1 

James Dick Construction 
Custom XRD/M14513-MAY14 

05/30/2014 

Status 
' 

Both . 

Both . 

Both . 

XRF 
Both 
XRF 
XRF 
Both 
SQD 

Status 
Both 
Both 
Both 
Both 
Both 
Both 
Both 
XRF 
XRF 
XRF 
SQD 
SQD 

2. Values calculated based on mineraUcompound formulas and quantites Identified by seml-quantt1atlve XRD. 

The Qualitative XRD method (METH # 8-8-1) used by SGS Minerals Setvlces, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, 
Canada KOL 2HO. 

Tel: (705) 652-2000 Fax: (705) 652-6365 Mln~method available upon request. 
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