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Executive Summary 
 
BWXT Nuclear Energy Canada Inc. (BWXT) license to operate a nuclear fuel fabrication facility at the 
Peterborough location was renewed by the Canadian Nuclear Safety Commission (CNSC) on January 
1, 2021. The BWXT Peterborough facility manufactures nuclear fuel bundles from uranium dioxide 
fuel pellets made at the Toronto facility and zirconium-alloy tubes made at the Arnprior facility.  
 
The CNSC implemented an Independent Environmental Monitoring Program (IEMP) in 2014, 2018, 
and 2019 around the BWXT Peterborough facility, at various parks located around Peterborough, a 
public school close to the facility, as well as at a background location 19 kilometers west of the facility 
at a community centre located north of Omemee, Ontario. 
 
In 2020, Trinity Consultants Ontario Inc. (Trinity) was retained by BWXT, to collect soil samples at the 
locations previously sampled by CNSC, for determination of beryllium content. Based on the results 
of the Trinity assessment all results in 2020 were well below the Ministry of the Environment, 
Conservation and Parks (MECP) most stringent Site Condition Standards, Table 1 (Full Depth 
Background Site Condition Standards) of Ontario Regulation 153/04 (as amended)(O. Reg. 153/04). 
 
BWXT is required, as condition of their operating license to control emissions, and to conduct 
monitoring to ensure the protection of the health and safety of the public and the natural 
environment. BWXT has developed their own comprehensive environmental protection program to 
monitor and control nuclear and hazardous substance release from their facility. 
 
Based on the results of the BWXT nuclear license renewal application, and review of the supporting 
documents, beryllium and uranium analysis was requested to be added to future annual soil sampling 
programs. BWXT conducted beryllium analysis in 2020 at the request of the CNSC at sampling 
locations established by the CNSC as part of their Independent Environmental Monitoring Program 
(IEMP). 
 
The scope of work remains similar to the 2020 program, with the addition of uranium analysis, and 
included the following activities: 
 

 Collected eight (8) representative soil siltation samples in parks located around 
Peterborough (samples GP01-S01, GP02-S02, GP03-S03, GP04-S04, GP06-S06, GP07-S07 
and GP08-S08) and at public school in close proximity to the facility, Prince of Wales 
School (sample GP05-S05); 
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 Collected two (2) blind duplicate quality control samples (samples GP20-S20 and GP21-
S21); 

 Collected three (3) background samples at a location approximately 19 kilometers west 
of the BWXT Peterborough facility (samples GP11-S11, GP12-S12 and GP13-S13); 

 Stored all samples in a cooler with ice and transported to an accredited laboratory for 
analysis of beryllium and uranium; and 

 Prepared a technical report summarizing the results of the 2021 sampling in comparison 
to the MECP O. Reg. 153/04 (as amended) Site Condition Standards. 

The most stringent standards for Ontario were used for comparison and assessment purposes. The 
results of the soil siltation sampling program were compared to MECP Table 1 (Full Depth Background 
Site Condition Standards). This includes residential, parkland, institutional, industrial, commercial, 
and community property uses. 
 
The results for beryllium and uranium for all samples analyzed are well below the MECP Table 1 
Background Site Condition Standards. The 2021 values for beryllium are comparable to the 2020 
results.  Uranium analysis was not completed in 2020. 
 
Based on the results of the sampling program there is no evidence that beryllium or uranium used at 
the BWXT facility have had any impact on Peterborough soils. No risk has been identified to the soils 
or to the public of Peterborough. 
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1 Introduction 

SDK Environmental Consulting & Services (SDK) was retained by BWXT Nuclear Energy Canada Inc. 
(BWXT) to complete the annual soil siltation sampling program. SDK is pleased to provide this report 
documenting the results of the recent Annual 2021 Soil Siltation Sampling Program. 

 
1.1 Background 

BWXT is located in Peterborough, Ontario at 1160 Monaghan Road. The facility is located in an area 
of mixed industrial, commercial and residential property uses.  
 
BWXT’s license to operate a nuclear fuel fabrication facility at the Peterborough location was 
renewed by the Canadian Nuclear Safety Commission (CNSC) on January 1, 2021. The BWXT 
Peterborough facility manufactures nuclear fuel bundles from uranium dioxide fuel pellets made at 
the Toronto facility and zirconium-alloy tubes made at the Arnprior facility. 
 
The CNSC implemented an Independent Environmental Monitoring Program (IEMP) around the 
BWXT Peterborough facility, at various parks located around Peterborough, a public school close to 
the facility, as well as at a background location 19 kilometers west of the facility at a community 
centre located north of Omemee, Ontario. 
 
In 2020, Trinity Consultants Ontario Inc. (Trinity) was retained by BWXT, to collect soil samples at the 
locations previously sampled by CNSC, for determination of beryllium content. Based on the results 
of the Trinity assessment all results in 2020 were well below the Ministry of the Environment, 
Conservation and Parks (MECP) most stringent Site Condition Standards, Table 1 (Full Depth 
Background Site Condition Standards) of Ontario Regulation 153/04 (as amended)(O. Reg. 153/04). 

 
2 Objective and Scope of Work 

BWXT is required, as condition of their operating license to control emissions, and to conduct 
monitoring to ensure the protection of the health and safety of the public and the natural 
environment. BWXT has developed their own comprehensive environmental protection program to 
monitor and control nuclear and hazardous substance release from their facility. 
 
Based on the results of the BWXT nuclear license renewal application, and review of the supporting 
documents, beryllium and uranium analysis was requested to be added to future annual soil sampling 
programs. BWXT conducted beryllium analysis in 2020 at the request of the CNSC at sampling 
locations established by the CNSC as part of their Independent Environmental Monitoring Program 
(IEMP). 
 
The scope of work remains similar to the 2020 program, with the addition of uranium analysis, and 
included the following activities: 
 

 Collected eight (8) representative soil siltation samples in parks located around 
Peterborough (samples GP01-S01, GP02-S02, GP03-S03, GP04-S04, GP06-S06, GP07-S07 
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and GP08-S08) and at public school in close proximity to the facility, Prince of Wales 
School (sample GP05-S05); 

 Collected two (2) blind duplicate quality control samples (samples GP20-S20 and GP21-
S21); 

 Collected three (3) background samples at a location approximately 19 kilometers west 
of the BWXT Peterborough facility (samples GP11-S11, GP12-S12 and GP13-S13); 

 Stored all samples in a cooler with ice and transported to an accredited laboratory for 
analysis of beryllium and uranium; and 

 Prepared a technical report summarizing the results of the 2021 sampling in comparison 
to the MECP O. Reg. 153/04 (as amended) Site Condition Standards. 

 
3 Sampling Equipment and Sampling Methodology 

The sampling equipment and methodology used in this assessment is detailed below.  
 
3.1 Sampling Equipment 

The following tools and equipment were utilized to collect representative samples: 
 

 Stainless steel spoon and trowel; 
 Plastic spray bottle with Alconox™ soap and water solution and a second plastic spray bottle 

with distilled water; 
 Paper towels; 
 Large Zip-loc® bags; 
 Metric tape measure; 
 Laboratory supplied sample containers; 
 Disposable nitrile gloves; and 
 Sample cooler with ice to initiate cooling. 

 
3.2 Sampling Methodology 
 
The annual soil siltation sampling program at BWXT is based on the MECP “Guidelines on Sampling 
and Analytical Methods for Use at Contaminated Sites in Ontario”, revised December 1996. 
 
There is typically a high degree of small-scale variability encountered in most soils. It is strongly 
recommended that soil sampling for analysis of potential contaminants other than volatile organics 
should be conducted by combining a number of samples from the depth of interest into one sample 
that is representative of both the identifiable sampling site and the depth increment (MECP, 1996). 
Therefore, SDK utilized this composite sampling method, further discussed below to ensure that the 
sample best represents the material at the point of interest. 
 
Sampling locations were previously established by CNSC and included all grassy areas. The sampling 
locations, sample identifications and coordinates established by CNSC are provided in Table 3-1. The 
sampling locations are presented in Figures 1 through 11. 
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Table 3.1: INVENTORY OF SAMPLE LOCATIONS AND COORDINATES 

Sample 
Identification Sample Location 

UTM Coordinates 
(Zone 17T) 

GP01-S01 R.A. Morrow Memorial Park 713991 m E, 4907322 m N 

GP02-S02 Turner Park 712587 m E, 4907662 m N 

GP03-S03 Kinsmen Park 712012m E, 4908150 m N 

GP04-S04 Del Crary Park 713940 m E, 4908177 m N 

GP05-S05 Prince of Wales School 712521 m E, 4908271 m N 

GP06-S06 Park on Adeline St. off Patterson St. 712780 m E, 4908463 m N 

GP07-S07 Victoria Park 713953 m E, 4909512 m N 

GP08-S08 Bonnerworth Park 712305 m E, 4909533 m N 

GP11-S11 Emily-Omemee Community Centre 694043 m E, 4909939 m N 

GP12-S12 Emily-Omemee Community Centre 694082 m E, 4909962 m N 

GP13-S13 Emily-Omemee Community Centre 694140 m E, 4909967 m N 

GP20-S20 Turner Park Duplicate of GP02-S02 

GP21-S21 Emily-Omemee Community Centre Duplicate of GP12-S12 
 
The standard sampling methodology previously established in the 2020 program, was used to 
complete this assessment and included the following: 
 

 Access to the properties for sampling purposes was obtained by BWXT by contacting the City 
of Peterborough, City of Kawartha Lakes and the Prince of Wales School; 

 Each sampling location was confirmed using the Global Positioning System coordinates 
previously supplied to BWXT by CNSC and using a hand-held Garmin GPSMAP 64st; 

 Each sample location was cleared of debris, grass roots, stones and other materials to allow 
for sample collection; 

 Four (4) samples were collected at north, south, east and west directions, within a 50 cm 
radius of the GPS confirmed sample location; 

 The discrete samples from the cardinal points (north, south, east and west) were collected 
using a stainless steel trowel from (0-5 cm depths) as measured using the metric measuring 
tape, were placed onto a clean sample tray that was inside a Zip-loc® bag. When all four (4) 
samples had placed onto the tray, they were mixed together using a stainless steel spoon. 
Once mixed, the composite sample was placed into a laboratory supplied 250 mL sample 
container. Any excess soil was placed into the sample divots; 

 The sample jars were labeled by the laboratory and SDK filled out client name, project 
number, sample identification, date sample collected, time sample collected, and name of 
sampler; 
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 New disposable nitrile gloves were worn for each of the four (4) discrete samples at a 
sampling location and new nitrile gloves were worn when filling the laboratory supplied 
containers; 

 Filled sample jars were placed on ice immediately after sample collection; 
 The sampling trowel and spoon were cleaned between sample locations by wiping with paper 

towel, spraying with hand-held spray bottles containing an Alconox™ soap and water solution 
and then one containing distilled water. The sampling tools were then visually inspected to 
ensure that residual soil particles had been removed. Once confirmed to be free of residual 
soil particles the tools were wiped dry with fresh paper towels. The samplers were then 
placed into a designated clean Zip-loc® for transport to the next sample location; 

 The Zip-loc® covering the mixing tray was discarded after each use and a new one used on 
each subsequent sample location. These discarded Zip-loc® bags, paper towels, and nitrile 
gloves were placed into a garbage bag; 

 The mixing tray was cleaned between each composite sample using the same methodology 
as above (sprayed with soap and water followed by distilled water), visually inspected for 
residual soil particles and, if present, the tray was sprayed again. Once confirmed to be free 
of soil particles, the mixing tray was wiped dry using fresh paper towels and the paper towels 
were discarded into the garbage bag; 

 Waste materials, including the used nitrile gloves, paper towels and Zip-loc® bags were 
retained until the analytical results were obtained and then were disposed at a municipal 
landfill. 

 
3.3 Analytical Method Reference EPA 200.2/6020 (mod) 
 
As provided in the ALS Environmental (ALS) laboratory certificate of analysis (Appendix A), the 
method reference used for metals in soil by ALS is EPA 200.2/6020B (mod) which includes: 
 
Soil or sediment is dried, disaggregated and sieved (2 mm). For tests intended to support Ontario 
regulations, the <2 mm fraction is ground to pass through a 0.355 mm sieve. Strong Acid Leachable 
Metals in the <2 mm fraction are solubilized by heated digestion with nitric and hydrochloric acids. 
 
Instrument analysis is completed by collision/reaction cell inductively coupled plasma-mass 
spectrometry (ICP-MS). 
 
The analysis was conducted in accordance with the MECP “Protocol for Analytical Methods Used in 
the Assessment of Properties Under Part XV.1 of the Environmental Protection Act”, July 1, 2011.  
 
4 Quality Assurance/Quality Control (QA/QC) 

The soil siltation samples were submitted to ALS Environmental (ALS) in Waterloo, Ontario. ALS is 
accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA). 
 
ALS implemented internal laboratory protocols for QA/QC to assess the precision and accuracy of the 
analytical data. All analytical protocols followed MECP “Protocol for Analytical Methods Used in the 
Assessment of Properties Under Part XV.1 of the Environmental Protection Act”, July 1, 2011. 
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Two (2) blind duplicate samples were collected to assess potential variability in the samples and to 
assess the accuracy of the laboratory. These samples were designated as GP20-S20 (duplicate of 
GP02-S02) and GP21-S21 (duplicate of GP12-S12). 
 
In addition, three (3) control samples were collected from a background location, approximately 19 
kilometers west of the facility, and were anticipated to represent Ontario background levels of 
uranium and beryllium in soil. The samples were collected at the Emily-Omemee Community Centre 
grounds located at 212 Sturgeon Road in Omemee, Ontario. 
 
A copy of the laboratory quality control report is provided in the Laboratory Certificate of Analysis in 
Appendix A. 
 
5 Assessment Criteria 

The MECP released updated soil and groundwater standards under O. Reg. 153/04 (as amended) and 
which are included in “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act,” April 15, 2011. These generic standards are presented in Tables (1 
through 9) that vary according to background, potable or non-potable groundwater, stratified or full 
depth standards, property use, shallow soil conditions, and proximity to a water body. 
 
The most stringent standards for Ontario were used for comparison and assessment purposes. The 
results of the soil siltation sampling program were compared to MECP Table 1 (Full Depth Background 
Site Condition Standards). This includes residential, parkland, institutional, industrial, commercial, 
and community property uses. 
 
6 Soil Quality Results 

The results for beryllium and uranium for all samples analyzed are well below the MECP Table 1 
Background Site Condition Standards. The 2021 values are comparable to the 2020 results. Uranium 
analysis was not completed in 2020. 
 
A review of the blind duplicate QA/QC samples show a good correlation between the original sample 
and the duplicate sample. 
 
Based on the QA/QC implemented in the field and by the laboratory, and the duplicate results the 
data is considered to be reliable. 
 
A copy of the Laboratory Certificate of Analysis is provided in Appendix A. 
 
7 Conclusion 
 
The results for beryllium and uranium for all samples analyzed are well below the MECP Table 1 
Background Site Condition Standards. The 2021 values for beryllium are comparable to the 2020 
results. Uranium analysis was not completed in 2020. 
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Based on the results of the sampling program there is no evidence that beryllium or uranium used at 
the BWXT facility have had any impact on Peterborough soils. No risk has been identified to the soils 
or to the public of Peterborough. 

 
8 Disclaimer 

This report was prepared for the sole use of BWXT Nuclear Energy Canada Inc. This report was 
completed in accordance with the Scope of Work referred to in Section 2. As such this report may not 
deal with all issues potentially applicable to the Site. All findings and conclusions presented in this 
report are based on site conditions as they existed during the investigation. Third party use of the 
report is not permitted without prior written authorization from SDK. Any use or reliance on the 
information contained in this report by a third party is the sole responsibility of such third party. SDK 
accepts no responsibility for liabilities incurred by or damages, if any, suffered by any third party as a 
result of decisions made or actions taken, based on this report. 
 
It should be recognized that the passage of time may affect the views, conclusions and 
recommendations, if any, provided in this report because environmental conditions of a property 
may change. 
 
Report Prepared By: Report Reviewed By: 
 

 

 

 
Brian J. Schuyler, C.E.T. Lou Locatelli, C.E.T., P. Geo., QPESA 

Senior Consultant Professional Geoscientist 
  
  
 

 
 Chris Scullion, B.E.Sc. (Civil Engineering) 
 Principal Consultant 
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Tables



MECP Table 1 2020 2021

Standard Beryllium Beryllium

(µg/g) Result Result

(µg/g) (µg/g)

GP01-S01 R.A. Morrow Memorial Park Parkland 2.5 <0.50 <0.50

GP02-S02 Turner Park Parkland 2.5 <0.50 <0.50

GP03-S03 Kinsmen Park Parkland 2.5 <0.50 <0.50

GP04-S04 Del Crary Park Parkland 2.5 <0.50 <0.50

GP05-S05 Prince of Wales School Institutional 2.5 0.50 <0.50

GP06-S06 Park on Adeline St. off Patterson St. Parkland 2.5 0.52 0.55

GP07-S07 Victoria Park Parkland 2.5 <0.50 <0.50

GP08-S08 Bonnerworth Park Parkland 2.5 <0.50 <0.50

GP11-S11 Emily-Omemee Park Parkland 2.5 <0.50 <0.50

GP12-S12 Emily-Omemee Park Parkland 2.5 <0.50 <0.50

GP13-S13 Emily-Omemee Park Parkland 2.5 <0.50 <0.50

GP20-S20 Duplicate of GP02-S02 Parkland 2.5 <0.50 <0.50

GP21-S21 Duplicate of GP12-S12 Parkland 2.5 <0.50 <0.50

All results expressed in µg/g

Analytical Comparison Documents

O.Reg. 153 - MECP Standards - "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", Table 3 Standards (April 15, 2011)

334   Highlight shows exceedance of O.Reg. 153 MECP Table 1 Standards, Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use

Table 1

Property UseSample LocationSample Number

BWXT - Peterborough, Ontario

Soil Analytical Results - Beryllium (August 25, 2021)

Annual Soil Siltation Sampling Program



MECP Table 1 2021

Standard Uranium

(µg/g) Result

(µg/g)

GP01-S01 R.A. Morrow Memorial Park Parkland 2.5 <1.0

GP02-S02 Turner Park Parkland 2.5 <1.0

GP03-S03 Kinsmen Park Parkland 2.5 <1.0

GP04-S04 Del Crary Park Parkland 2.5 <1.0

GP05-S05 Prince of Wales School Institutional 2.5 <1.0

GP06-S06 Park on Adeline St. off Patterson St. Parkland 2.5 <1.0

GP07-S07 Victoria Park Parkland 2.5 <1.0

GP08-S08 Bonnerworth Park Parkland 2.5 1.0

GP11-S11 Emily-Omemee Park Parkland 2.5 <1.0

GP12-S12 Emily-Omemee Park Parkland 2.5 <1.0

GP13-S13 Emily-Omemee Park Parkland 2.5 <1.0

GP20-S20 Duplicate of GP02-S02 Parkland 2.5 <1.0

GP21-S21 Duplicate of GP12-S12 Parkland 2.5 <1.0

All results expressed in µg/g

Analytical Comparison Documents

O.Reg. 153 - MECP Standards - "Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act", Table 3 Standards (April 15, 2011)

334   Highlight shows exceedance of O.Reg. 153 MECP Table 1 Standards, Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use

Soil Analytical Results - Uranium (August 25, 2021)

BWXT - Peterborough, Ontario

Sample Number Sample Location Property Use

Table 2

Annual Soil Siltation Sampling Program
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