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1.0 Introduction  

Novus Environmental Inc. (Novus) was retained by Paris Grand Estates Inc. to conduct an 

air quality assessment associated with the proposed Paris Grand Estates housing 

development. The current Draft Plan design was submitted to the County of Brant as part 

of Zoning By-Law Amendment and Plan of Subdivision approval applications. The 

current plan is for a total of 803 units including 478 single detached homes, 139 

townhouses, and 186 apartment units split between one six-storey building and two four-

storey buildings. An illustration of the location of the proposed development property is 

presented in Figure 1.    

This air quality assessment focuses on the industrial operations located north of the 

proposed development. Dufferin Aggregates operates an existing aggregate extraction and 

processing site of approximately 1,285 acres (the “Pit”). Site operations include extraction 

of sand and gravel using excavators and draglines, using a phased approach that is to occur 

over a 30-year period. This study was based on typical operations of this type of facility.  

From available information, it is understood that the maximum annual extraction tonnage is 

997,000.  

This air quality assessment reviews the compatibility of the housing development with the 

surrounding land uses. It considers the impacts of regulated provincial contaminants, 

including suspended particulates and oxides of nitrogen. The analysis in this report is 

based on predicted values, and is indicative of the input values used.   



Paris Grand, Air Quality Assessment   

October 2nd, 2017 

 

  

Novus Environmental | 2 

 

Figure 1: Subject Site and Neighbouring Lands 

1.1 Zoning 

The proposed residential development is located in an area zoned for open space and 

residential uses. The lands north of the site are zoned for extractive industrial, with 

environmental protection areas to the south, agricultural restrictive to the east, and 

residential to the west. The zoning map for the County of Brant is shown in Figure 2. 
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Figure 2: Site Zoning 

2.0 Air Quality Regulations 

There are regulated air quality standards for a number of different contaminants listed in 

the appropriate Schedules of Ontario Regulation 419/05, the air quality regulation in the 

Province of Ontario, which came into effect on December 1, 2005. The air quality 

standards provide thresholds for various contaminants emitted from a facility that is 

subject to Section 9 of the Province’s Environmental Protection Act (EPA), which requires 

facilities to meet the thresholds at the property line and beyond.  
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These limits must already be met at the property line of the proposed development, 

regardless of current or future uses of the property.  

3.0 Assessment of the Significance of Contaminants and Sources 

The most significant sources of concern at the development site from adjacent land uses 

are from the Pit aggregate extraction and processing sites. According to available 

documentation, the extraction will occur in 8 phases over the 1,285 acres beginning with 

Phase 1, which is located ~300 m from the development site, as shown in Figure 1. A site 

plan of the area and the proposed phasing is shown below in Figure 3.  

The main processing area is expected to remain at the same location, and aggregate will be 

transported from the various Phases to this area for final processing and shipment. The 

sources and contaminants of concern at the Pit are the products of combustion from the 

diesel-operated extraction and processing equipment on-site. Suspended particulate matter 

from the extraction, screening and crushing of aggregate is also a contaminant of concern.   

Silica has also been raised as a potential concern in some aggregate operations. However, 

Dufferin Aggregate personnel stated in past public meetings held in 2013 and 2014 for this 

particular aggregate site that Silica is not an issue.1 Therefore, it is not considered further 

in this study.  

                                                 

1 Meeting Minutes from Community Advisory Panel (CAP) – Paris Pit Meetings #10 and #11, by Technical 

Services, November 12, 2013, and March 18, 2014. Meetings held at Paris Golf and Country Club. 
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Figure 3: Dufferin Paris Pit Phased Extraction Plan 

4.0 Source Parameters 

This section provides a description of the operating conditions used in the calculation of 

the emission estimates and an assessment of the data quality of the emission estimates for 

each significant contaminant from the Pit.  The assessment considered sources of 

suspended particulate matter from stationary emissions from processing equipment as well 

as products of combustion from stationary equipment on-site.  

Suspended particulate matter emission rates were estimated using US EPA AP-42 

Emission Factors. Particulate emissions from bucket drops of the extraction and shipment 

loaders were estimated using Chapter 13.2.4 of that document, “Aggregate Handling and 

Storage Piles”. A maximum transfer rate per hour was calculated based on the average 

wind speed (3.69 m/s) for the London area (Ministry of the Environment and Climate 

Change (MOECC) recommended), and the properties of sand, which is the main type of 

aggregate being extracted on-site. The extraction, shipment loaders and storage piles were 

modelled as volume sources proportional to the size of the bucket or the estimated storage 

pile sizes, as applicable.  

Particulate emissions from screening, crushing and conveying the aggregate were 

estimated using AP-42 Chapter 11.19.1 “Sand and Gravel Processing”. The central 

processing area is controlled through wet suppression; all other areas on-site are assumed 

to have no controlled emissions. Fugitive emissions from vehicle movements on roadways 
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and from stockpiles will be controlled through a best management practices plan and were 

not included in the assessment. Emission rates used in the modelling of particulate matter 

for each source can be seen below in Table 1.  

Emissions from the combustion equipment were estimated using US EPA Tiered Emission 

Standards for diesel heavy-duty equipment. The indicating contaminants for combustion 

are nitrogen oxides (NOx). It was assumed that all three extraction loaders, three shipment 

loaders, and all processing equipment could be simultaneously operating on-site during a 

working day, from 7 a.m. to 7 p.m. The emission rates modelled for these equipment types 

can be seen below in Table 1.  

Table 1: Source Identification and Emission Rates 

Source Source Type Contaminant Phase 
Emission Rate 

(g/s) 

Extraction 
Loaders (3) 

Volume Particulate Matter All 3.30E-03 

Shipment 
Loaders (3) 

Volume Particulate Matter All 5.88E-03 

Processing 
Plant 

Volume Particulate Matter All 0.1121 

Point NOx All 0.47 
Portable 
Screener 

Point NOx All 0.16 

  Note [1] – Includes screening particulate emissions. 

5.0 Dispersion Modelling 

This section provides a description of how the dispersion modelling was completed for the 

site to predict the maximum concentrations.  The assessment of compliance with MOECC 

standards and regulations was carried out using the U.S. EPA’s AERMOD atmospheric 

dispersion model. 

5.1 AERMOD Assessment 

Version 14134 of US EPA’s AERMOD dispersion model was applied.  Dispersion 

modelling was completed in accordance with the MOECC’s draft Air Dispersion 

Modelling Guideline for Ontario, Version 4.0, dated February 2017.   

The AERMOD modelling system is made up of the AERMOD dispersion model, the BPIP 

downwash model, and the AERMAP terrain pre-processor. Specifically, the following 

approved dispersion model and pre-processors were used in the assessment: 
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¶ AERMOD dispersion model (v. 14134); 

 

¶ AERMAP surface pre-processor (v. 11103); and 

 

¶ BPIP building downwash pre-processor (v. 04274). 

5.1.1 Coordinates System 

The Universal Transverse Mercator (UTM) coordinate system, as per Section 5.2.2 of the 

Air Dispersion Modelling Guideline for Ontario (ADMGO), was used to specify model 

object sources, buildings, and receptors. All coordinates were defined in the North 

American Datum of 1983 (NAD83). 

5.1.2 Meteorology and Ambient Data 

The AERMOD model was run using MOECC pre-processed meteorological data collected 

from the London International Airport and Buffalo (USA) Airport between 1996 and 

2000.  The “CROPS” dataset was selected because the Pit is surrounded mostly by 

farmland. Five years were modelled to capture the worst-case meteorological conditions.  

Combined concentrations were determined by adding modelled and background (i.e., 

monitored ambient data) together on an hourly basis. Background concentrations for all 

available contaminants were determined from MOECC datasets for the most 

representative locations; typically, the ‘representative locations’ are stations within close 

proximity to the Study Area. The Brantford station was selected for NOx and particulate 

matter. The most recent five years of hourly data available was used in the modelling.  

5.1.3 Terrain 

Terrain data used in this assessment was obtained from the USGS DEM/CDED online 

repository and parsed using the built-in processor with Lakes Environmental’s AERMOD 

package.2   

5.1.4 Receptors 

Receptors were chosen based on the Ministry’s ADMGO, which is in accordance with s.14 

of O. Reg. 419/05. Specifically, a nested receptor grid, centred on the sources associated 

with the Pit, was placed as follows: 

                                                 

2 The files used were: 0821_1.DEM, 0823_2.DEM, 0823_3.DEM, 0822_1.DEM, 0821_2.DEM, 

0765_3.DEM, 0821_3.DEM, 0822_2.DEM, 0822_3.DEM, 0823_1.DEM, 0765_4.DEM, and 0815_2.DEM. 



Paris Grand, Air Quality Assessment   

October 2nd, 2017 

 

  

Novus Environmental | 8 

i. 20 m spacing, within an area of 200 m by 200 m; 

 

ii. 50 m spacing, within an area surrounding the area described in (i) with a boundary at 

300 m by 300 m outside the boundary of the area described in (i); 

 

iii. 100 m spacing, within an area surrounding the area described in (ii) with a boundary 

at 800 m by 800 m outside the boundary of the area described in (ii); 

 

iv. 200 m spacing, within an area surrounding the area described in (iii) with a 

boundary at 1,800 m by 1,800 m outside the boundary of the area described in (iii); 

and 

 

v. 500 m spacing, within an area surrounding the area described in (iv) with a boundary 

at 4,800 m by 4,800 m outside the boundary of the area described in (iv). 

In addition to using the nested receptor grid, receptors were also placed every 20 metres 

along the property line of each Phase area.  

5.1.5 Averaging Time and Conversions 

MOECC Schedule 3 standards and guidelines of O. Reg. 419/05 apply to the Pit.  Specific 

contaminants with standards outlined in Schedule 3 of O.Reg. 419/05 were assessed with 

their respective 1-hour or 24-hour averaging times.   

6.0 Analysis Results and Emission Summary Table 

This section provides the results of the dispersion modelling and an interpretation of the 

results. 

6.1 Compliance Assessment of Sources  

Results for the sources that would be included in dispersion modelling assessment for 

MOECC compliance are presented in Table 3. These results are from modelling stationary 

sources, and do not include fugitive, vehicle, or roadway sources. These models of the Pit 

are representative of the requirements to meet provincial standards from a regulatory 

perspective.  

Fugitive dust emissions associated with activities such as vehicle movement were not 

included in the compliance assessment as per Guideline A-10: Procedure for Preparing an 

Emissions Summary and Dispersion Modelling Report. These types of emissions would 

normally be controlled using a best management practices plan, as per Guideline A-10. It 
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is understood from the public meeting held for Paris Pit that a dust plan is in place for the 

Pit.3  

The maximum concentrations of the contaminants studied are listed in Error! Reference 

source not found.. These Point of Impingement (POI) concentrations were compared 

against criteria listed in the publication Summary of Standards and Guidelines to support 

Ontario Regulation 419: Air Pollution – Local Air Quality dated February 2008, as listed 

in Table 2. As per Guideline A-11: Air Dispersion Modelling Guideline for Ontario, dated 

February 2017, meteorological anomalies were eliminated for the particulate matter 

dispersion models. The highest worst-case 24-hour average concentration was removed 

from the 24-hour average contours for particulate matter.  

Table 2: MOECC Schedule 3 Standards for Reg. 419/05 

Contaminant CAS # 
Averaging 

Period  
Applicable POI 
Limit (µg/m3) 

Particulate Matter - 24-hour 120 

Nitrogen Oxides 10102-44-0 
1-hour 400 

24-hour 200 

                                                 

3 Meeting Minutes from Community Advisory Panel (CAP) – Paris Pit Meeting #10, by Technical Services, 

November 12, 2013.   
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Table 3: MOECC Compliance Assessment – Worst-Case POI Results 

Contaminant 
Averaging 

Period 
Phase 

Worst Case POI at 

Property Line (µg/m3) 

Worst Case POI at 

Proposed Development 

(µg/m3) 

Particulate 

Matter 
24-hour 

1 115.9 9.5 

2 115.7 9.7 

3 115.9 9.6 

4 115.9 9.6 

5-7 115.8 9.5 

8 115.9 9.9 

Nitrogen 

Oxides 

1-hour 

1 197.5 29.3 

2 154.8 17.8 

3 154.8 17.8 

4 154.2 17.8 

5-7 154.2 18.0 

8 154.2 61.7 

24-hour 

1 68.7 5.5 

2 74.9 4.2 

3 50.7 4.0 

4 50.7 4.0 

5-7 50.7 4.1 

8 62.1 18.6 

7.0 Conclusions 

Air quality dispersion modelling was completed using the U.S. EPA AERMOD. The 

respective POI concentrations predicted and listed in Error! Reference source not found. 

were compared against the list of MOECC standards and were found to be below the 

respective standards at the property line in all cases.  

In the case of the sources that would be included for an MOECC compliance assessment, 

the predictions reveal that the Pit would be in compliance for NOX and for particulate 

matter. 

Based on the assessment completed, adverse impacts due to Dufferin Aggregates 

operations are not expected at the proposed development.  


