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Meeting Date: Monday, January 27, 2025 

To: Mayor Mills and Members of Council 

From: Denyse Morrissey, CAO and Stephen 

Burnett, Municipal Engineer 

Report: CAO 2025-01 

Subject: 420 Victoria Street Update: Sale and 
Zoning 

Recommendation 

Be it Resolved that Council of the Town of Shelburne: 

Receives report CAO2025-01 420 Victoria Street Update: Sale and Zoning  

for information; and that 

Given the significant estimated costs and timelines required by the Town to 

be able to rezone the property to residential, that the zoning remain as 
Institutional/Commercial/Industrial (ICI) and that no further costs be 

allocated to property remediation or rezoning; and that  

The property be sold under its current ICI zoning with the restriction that 

any future buildings will be slab on grade with no basement; and that  

The previously recommended sewage servicing allocation of 2 m3/day in 
addition to the existing allocation of 1 m3/day for ICI redevelopment of the 

site be maintained and that the property is granted Stage 1 priority.  
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Background  

This report provides an update on the status of 420 Victoria Street and the 
site remediation process in order to sell the property, including that it no 

longer makes financial or strategic sense for the property to be rezoned by 

the Town to residential prior to selling.  

Past staff reports are:  

November 11, 2019 CAO 2019-11 420 Victoria Street Clean-Up Update 

Council approved proceeding with the full remediation of the site, completion 
of a Phase II ESA report and Record of Site Condition (RSC) to support the 

future surplus and sale of the property for residential use.  

June 13, 2022 CAO 2022-08 420 Victoria Street Update – Surplus and Sale 

Council approved declaring the property surplus and proposed for future sale 

following the completion of the RSC which was expected to be completed in 
spring/early summer of 2023 to support the rezoning to the more stringent 

residential zoning.  The staff report had indicated that additional work was to 
continue through the fall and winter of 2022/2023 to support the RSC work 

which was expected to be able to follow a less stringent Tier 1 or 2 RSC 

process.  

The site remediation costs, funded from a capital reserve are summarized:  

   YEAR    EXPENDITURE 

   2018    $159,708 

   2019    $106,142 

   2020    $415,783 

   2021    $  19,623 

   2022    $100,905 

   2023    $  12,843 

   2024    $  20,415 

   Total to Date  $835,419  

 

https://calendar.shelburne.ca/meetings/Detail/2019-11-11-1930-Council-Meeting-November-11-2019/3112a61a-42f0-4cb1-aee2-aafe011570a9#page=99
https://calendar.shelburne.ca/meetings/Detail/2022-06-13-1830-Regular-Council-Meeting/045b5c21-9935-4b17-8e5a-aeaf011f919f#page=139
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The sale of the property was intended to offset the estimated site 

remediation costs incurred to date. Any proceeds from the sale would be 

allocated back to the capital reserve.  

Analysis 

To evaluate having the property support potential resident end use 

continued site work was completed in the fall 2022 and early winter 2023. 
This process determined that a supplemental Phase II ESA and additional 

field work and analysis would be required to support the Risk Assessment 

(RA) required by the MECP to support the eventual RSC.  

It was also determined during this time that the more complex Tier 3 RSC 
would be required by the MECP to address the soil and groundwater impacts 

if the property zoning was changed to residential use. The environmental 

assessment consultant, EXP Inc. also noted that the MECP may also require 

additional testing and documentation requiring more time and costs.   

In March 2023 the consultant estimated the cost of the supplemental Phase 
II ESA and Tier 3 RSC to be in the range of $185,000 to $200,000. It was 

also indicated that the more complex Tier 3 RSC would take approximately 
24 to 30 months to complete and significantly delay the timing to sell the 

property.  The consultant also indicated that there could be more significant 
capital costs for additional remediation and/or mitigation measures for the 

change of use to the more stringent residential use.  

In December 2023 the Town provided authorization through SBA that a Due 

Diligence Risk Assessment (DDRA) on the property be completed.  The 
intent of the DDRA was to access any potential human health risks or 

ecological risks that remain at the site and to determine what risk 
management measures (RMMs) if any would be required for any party using 

or purchasing the site in an institutional, commercial or industrial 

redevelopment capacity.   A copy of a letter from SBA, August 2024, 
summarizing the results of the DDRA and the full DDRA is attached to this 

report as Appendix 1.  

The consultant’s estimated costs for mitigation measures required on the 

site and five years of soil and groundwater testing was $1,653,100 in 
addition to the approximate $185,000 to $200,000 for the Tier 3 RSC and 

RA work.  Under this scenario the Town would be required to spend an 
additional $1.8M to $1.9M to change the use of the property to residential in 

addition to the approximately $1.0 M spent to date or an overall cost 
between $2.8M to $2.9M. This scenario also had the Tier 3 - RSC timeline of 

approximately 24 to 30 months.  
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Due to these estimated costs to continue accessing the property for resident 

use that direction was suspended. The following is the summary of the 
assumptions utilized in the preparation of the DDRA for the future 

redevelopment of the property:  

• The property will be sold without redevelopment or further clean up; 

• The property will continue to be zoned and used or redeveloped in an 
Institutional/Commercial/Industrial capacity and not residential; 

• The existing building will be removed; 
• Any future buildings will be slab on grade with no basement; and,  

• No further potentially environmentally impacting activities will be 

performed at the site.  

The DDRM has identified and recommended the Risk Management Measures 
(RMMs) that would be required by a future owner to redevelop and utilize 

the site. The recommended RMMs are the measures that are most frequently 

utilized for these risks due to their success rates and cost effectiveness.   

Based on a review of the DDRM, the recommended RMMs appear to be 

minimal and already align with restrictions on the site and the standard 
alterations to a site for redevelopment.  The following is a summary of the 

recommended RMMs required by a future purchaser to redevelop the site: 

• Soil cover implementation of a surface barrier upon redevelopment is 

required.  This would be either a hard cap such as asphalt or concrete 
or a soil cover system in soft landscape areas.   

 
It is important to note that as part of any site redevelopment, much of 

this soil cover system would already be installed as part of normal site 
works in hard areas (ie gravel, concrete, asphalt, etc) and is only a 

minimal soil increase in the soft scape areas (ie 0.5m depth required in 
DDRA versus typical 0.3m recommended for typical redevelopment 

construction and landscaping). 
  

• The purchaser will need to have a Site-Specific Soil and Groundwater 

Management Plan (SGWMP) prepared by a qualified person for any 
excavation on site that occurs that is deeper then the soil barrier to 

make workers during construction are aware of the site conditions.  
 

• Construction of a potable well supply on site is not permitted.  As the 
property is within the urban boundary of the Town, a new private well 

on the site was already not permitted. The property is currently 

serviced by the Town’s municipal water supply.   
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Given the significant cost and time required by the Town to be able to 

rezone the property to residential, it is recommended that the zoning remain 

as ICI and that no further costs be allocated to remediation or rezoning.  

It is further recommended that Council continues with their previous 
direction and directs staff to proceed with the surplus and sale of the 

property as an ICI zoned property.   

It is recommended that Council maintains the previously recommended 

sewage servicing allocation of 2 m3/day in addition to the existing allocation 
of 1 m3/day for ICI redevelopment of the site and that the property is 

granted Stage 1 priority for development.  

Financial Impact 

As required under Bylaw 6-2008 an independent letter of opinion of the ICI 

property to establish the minimum value for the disposition of land process 

will be obtained and likely in February 2025.  The estimated cost is $1,000.  

Policies & Implications  

Property will remain as ICI Zoning  

By-law 7-1995: By law to Establish Procedures to Sell or Otherwise Dispose 

of Real Property 

By-law 6-2008 (amending by-law) 

Consultation and Communications 

Director of Financial Services/Treasurer 

Town Planner 
Director of Development and Operations 

Council Priorities 

Council’s Priorities has three Pillars - Sustainable, Engaged and Livable.  

There is a total of 14 Priorities within the three Pillars. This report aligns with 

the Sustainable and Livable Pillars within the Priorities of:  

SP2  Invest in critical infrastructure and services for the future 

L3  Support strong local economy 
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Supporting Documentation 

Appendix 1 – SBA Due Diligence Report Summary, August 28, 2024 
 

 
 

Respectfully Submitted: 

________________________________ 

Denyse Morrissey, CAO 

 

 
 
_________________________________ 

Stephen Burnett, P.Eng. Town Engineer; S. Burnett & Associates Limited 

 



 

 

 

 

August 28, 2024 

 

Town of Shelburne 

203 Main Street East 

Shelburne, ON L9V 3K7 

 

Attn:   Denyse Morrissey, B.A; M.P.A., Chief Administrative Officer  

 

Re:   Town of Shelburne, Public Works Building Assessments 

  420 Victoria Street Due Diligence Report Summary 

SBA File No: M16036 

 

Dear Denyse, 

 

The following report is an update on the progress of the 420 Victoria Street Clean‐up Project and provides 

a summary of the technical Due Diligence Risk Assessment (DDRA) provided by EXP Inc. As directed by 

Town  of  Shelburne  staff,  on  December  5,  2023,  S.  Burnett  &  Associates  Limited  (SBA)  provided 

authorization  for  EXP  to  complete  a DDRA  on  the municipal  property  known  as  420 Victoria  Street, 

Shelburne. This site is known to have some residual environmental impacts from the previous Town and 

County public works operations. The intent of the DDRA was two‐fold: 

 

 To inform the Town what human health risks and ecological risks remain at the site, if any; and, 

 What risk management measures (RMMs),  if any, would be required for any party to continue 

using the site in an industrial, commercial, institutional (ICI) redevelopment capacity. 

 

In order to provide a clear scope for EXP to perform the DDRA, the following assumptions were made: 

 

 The property will be sold without redevelopment of further clean‐up; 

 The site will continue to be used municipally zoned and used or redeveloped in an ICI capacity; 

 The existing building will be removed; 

 Any future buildings will be slab on grade; and, 

 No further potentially environmentally impacting activities will be performed at the site. 
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420 Victoria Street Due Diligence Report Summary 

SBA File No: M16036 

 

 

1. Risks 

 

EXP  reviewed  all  known documentation on previous  site  testing  and  remedial works  that have been 

performed  at  420  Victoria  Street.  The  information  that  was  reviewed  included  reports  from  other 

consultants, site and soil investigations performed by EXP, and interviews with Town Staff. The review of 

this background information has been delineated into the following three categories: Human Health Risks, 

Ecological Health Risks, and Risks to Aquatic Life. 

 

1.1 Human Health Risks 

 

The human health  risks  associated with 420 Victoria  Street have been  identified  as  those  commonly 

associated with public works facilities that have stored road salts for winter maintenance. The specific risk 

that was  identified  is direct  contact with Vinyl Chloride precursors,  some heavy metals and  sodium 

impacted groundwater by long‐term indoor workers and visitors or trespassers. 

 

Therefore, Risk Management Measures (RMMs) are recommended and can provide adequate protection 

to long‐term indoor workers and visitors or trespassers. 

 

1.2 Ecological Health Risks 

 

The  ecological  health  risks  associated  with  420  Victoria  Street  have  also  been  identified  as  those 

commonly associated with public works facilities that have stored road salts for winter maintenance. The 

specific risk that was  identified  is direct contact with salt  impacted soils by terrestrial plants and soil 

invertebrates. 

 

RMMs  are  not  recommended  as  the  areas  of  impact  that  exceed  applicable  levels  are  mainly  in 

non‐vegetative areas of  the Site. RMM’s may be  required  to protect  future vegetation plans and  can 

provide adequate protection to terrestrial plants and soil invertebrates. 

 

1.3 Risks to Aquatic Life 

 

The risks to aquatic life associated with 420 Victoria Street have also been identified as those commonly 

associated with public works facilities that have stored road salts for winter maintenance. The specific risk 

that was identified is contact with salt impacted groundwater by ecological receptors. 

 

RMMs  are  not  recommended  as  the  continued  application  of  road  salt  closer  to  the  receptor 

(Besley Drain) is of a higher concern. 
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2. Risk Management Measures (RMMs) 

 

After the determination of the types of risks present at the site and the potential exposure pathways, EXP 

has  put  forward  a  series  of  risk management measures  (RMMs).  The  recommended  RMMs  are  the 

measures that are most frequently utilized for these risks due to their success rates and cost effectiveness. 

The RMMs have been presented below and apply to the site in whole. 

 

2.1 Soil Cover System 

(To be implemented as part of any future development.) 

 

Implementation of a surface barrier upon redevelopment of the site is required. This would be either a 

hard cap,  such  as  asphalt  or  concrete;  or  a  soil  cover  system,  also  known  as  soft  capping, which  is 

recommended to be put in place once the site is redeveloped. The soil cover system would need to be a 

minimum of 0.5m thick in areas of parking or grassed landscape. Where trees are planted, the cap should 

be a minimum 1.5m thickness. This soil cover system creates a large barrier blocking the direct contact 

exposure pathways. 

 

It is important to note that as part of any site redevelopment, the majority of this soil cover system would 

be installed as part of normal site works in hard areas and a minimal soil increase in soft areas. 

 

2.2 Site‐Specific Soil and Groundwater Management Plan (SGWMP) 

 

A  SGWMP  prepared  by  a Qualified  Person  (QPESA),  should  be  prepared  by  the  future  owner  for  any 

excavation work or breech in the future soil barrier at the site. This SGWMP should be available on the 

site after it has been redeveloped. The SGWMP will document what RMMs have been incorporated into 

the site and why. It will also explain any associated risks and procedures to follow if an RMM has been 

compromised, such as excavating soil beyond the depth of the 0.5m cover system.  

 

2.3 Potable Groundwater Use Restriction 

 

A restriction on constructing a potable water well on site should be instituted. The construction of a well 

would provide access to impacted groundwater, as well as a hole in the soil cover system. 

 

It  is  important  to note  that, as  this  site  is within  the urban boundary of  the Town, new private well 

construction is not permitted on site and access to the Town’s water supply is available.  
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Based on our review of the DDRA, SBA believes that the additional work required to instigate the RMM 

recommendations is minimal and already aligns with restrictions on the site and the standard alterations 

to a site for redevelopment. The only wholly additional item is the inclusion of an SGWMP prepared by a 

QPESA. Therefore, SBA recommends continuing with the original Council recommendation for the surplus 

and sale of the subject property. SBA also recommends that a copy of the finalized DDRA report from EXP 

be provided to any parties interested in the purchase of this property from the Town so that they are fully 

aware of the RMMs and their obligations as the purchaser. 

 

We hope you find this report complete and satisfactory. If you have any questions, please do not hesitate 

to contact our office. 

 

Yours truly,  

 

 

 

 

Stephen Burnett, P.Eng.  Terrance Gole, H.BSc., EP 

Principal  Environmental Project Manager 

S. Burnett & Associates Limited  S. Burnett & Associates Limited 

 

Incl.  Appendix A: 420 Victoria Street, Due Diligence Risk Assessment, prepared by EXP, August 28, 2024 

 

cc:  Jim Moss, Director, Development and Operations, Town of Shelburne 

Carey Holmes, AMCT, Director of Financial Services / Treasurer, Town of Shelburne 

  Steve Wever, President, GSP Group 

Jennifer Willoughby, Director of Legislative Services / Clerk, Town of Shelburne 

 
M16036_Shelburne 420Victoria St DDRA Review_FINAL_22July24.docx 



 

 

Appendix A 

420 Victoria Street – Due Diligence Risk Assessment 

Prepared by EXP 

August 28, 2024 

 























































































































































































Figure 12A - Human Health Conceptual Site Model Without Risk Management Measures Site Address: 420 Victoria Street, Shelburne, Ontario
Project Number: GTR-21020239-E0
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Figure 12B - Human Health Conceptual Site Model With Risk Management Measures Site Address: 420 Victoria Street, Shelburne, Ontario
Project Number: GTR-21020239-E0
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Legend:

RMM recommended on-Site:

1) Restriction of Potable Water Use

2) A Soil and Groundwater Management Plan to be implemented during Site redevelopment.
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Figure 13A - Ecological Conceptual Site Model Without Risk Management Measures Site Address: 420 Victoria Street, Shelburne, Ontario
Project Number: GTR-21020239-E0
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Figure 13B - Ecological Conceptual Site Model With Risk Management Measures Site Address: 420 Victoria Street, Shelburne, Ontario
Project Number: GTR-21020239-E0
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Legend:

RMM required on-Site:

1) Hard cap or fill cap (required in a future Site redevelopment scenario).

2) A Soil and Groundwater Management Plan to be implemented during Site redevelopment.
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Table A-1: Summary of Receptor Characteristics

Exposure Parameter Indoor Worker Reference

Age (yr) >20 MECP (2011a)

Age Group Duration (yr) 56 MECP (2011a)

Body weight (kg) 70.7 MECP (2011a)

Exposure Frequency Indoors (hr/day) 9.8 MECP (2011a)

Exposure Frequency Indoors and Outdoors (d/wk) 5 MECP (2011a)

Exposure Frequency Indoors (wk/yr) 50 MECP (2011a)

Exposure Duration (yr) 56 MECP (2011a)

Averaging Time - non-carcinogens (yr) 56 MECP (2011a)

Averaging Time - carcinogens (yr) 56 MECP (2011a)
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Table A-2: Soil COC Exposure Point Concentrations

Exposure Point

Contaminant of Concern Concentration

(µg/g)

BTEX and PHCs

Benzene 0.5 Maximum Concentration

PHC F1 530 Maximum Concentration

Aliphatic C6-C8 292 CCME Subfraction Concentration
1

Aliphatic C>8-C10 191 CCME Subfraction Concentration
1

Aromatic C>8-C10 48 CCME Subfraction Concentration
1

PHC F2 490 Maximum Concentration

Aliphatic C>10-C12 176 CCME Subfraction Concentration
1

Aliphatic C>12-C16 216 CCME Subfraction Concentration
1

Aromatic C>10-C12 44 CCME Subfraction Concentration
1

Aromatic C>12-C16 54 CCME Subfraction Concentration
1

Basis

1
Exposure point concentrations for the PHC aliphatic and aromatic subfractions were calculated from the

maximum parent fraction concentration and the subfraction mass fractions present in CCME (2008) as cited in

MECP (2011).
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Table A-3: Summary of Chemical Physical Properties for Soil COCs1

Contaminant of Concern

Air Diffusion
Coefficient

(cm2/s)

Water Diffusion
Coefficient

(cm2/s)

Henry's Law
Constant at 15°C

(Unitless)

Pure Component
Solubility in Water

(mg/L)

Organic Carbon
Partiton Coefficient

(cm3/g)

Molecular
Weight
(g/mol)

Octanol Water
Partition

Coefficient (Log
(Kow))

BTEX and PHCs

Benzene 8.80E-02 9.80E-06 1.46E-01 1.79E+03 3.31E+02 7.81E+01 2.13E+00

PHC F1 5.83E+01 1.11E+02

Aliphatic C6-C8 5.00E-02 6.00E-06 5.17E+01 5.40E+00 7.96E+03 1.00E+02 3.60E+00

Aliphatic C>8-C10 5.00E-02 6.00E-06 8.28E+01 4.30E-01 6.32E+04 1.30E+02 4.50E+00

Aromatic C>8-C10 5.00E-02 6.00E-06 4.97E-01 6.50E+01 3.17E+03 1.20E+02 3.20E+00

PHC F2 1.99E+02 1.70E+02

Aliphatic C>10-C12 5.00E-02 6.00E-06 1.24E+02 3.40E-02 5.02E+05 1.60E+02 5.40E+00

Aliphatic C>12-C16 5.00E-02 6.00E-06 5.38E+02 7.60E-04 1.00E+07 2.00E+02 6.70E+00

Aromatic C>10-C12 5.00E-02 6.00E-06 1.45E-01 2.50E+01 5.02E+03 1.30E+02 3.40E+00

Aromatic C>12-C16 5.00E-02 6.00E-06 5.49E-02 5.80E+00 1.00E+04 1.50E+02 3.70E+00
1

Chemical Physical properties were obtained from MECP (2016).
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Table A-4: Summary of Soil Physical Properties

Gravel Crush Reference Sandy Loam Reference Sandy Loam Reference

1.60 MECP (2016) 1.62 MECP (2016) 1.62 US EPA (2004)

0.4 MECP (2016) 0.387 MECP (2016) 0.387 US EPA (2004)

0.01 MECP (2016) 0.103 MECP (2016) 0.103 US EPA (2004)

0.39 Calculated 0.284 Calculated 0.284 Calculated

Fraction organic carbon content, foc (unitless) 0.00 MECP (2016) 0.005 MECP (2016) -

- - - - 0.039 US EPA (2004)

- - - - 0.387 US EPA (2004)

- - - - 0.02667 US EPA (2004)

Air entry pressure head, h (cm) - - - - 37.5 Calculated

van Genuchten curve shape parameter, N (unitless) - - - - 1.449 US EPA (2004)

M (= 1-(1/N), unitless) - - - - 0.3099 Calculated

Mean grain diameter, D (cm) - - - - 0.030 US EPA (2004)

Unsaturated Zone Capillary Fringe
Property/Parameter
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Table A-5: Building Characteristics Applied in Vapour Intrusion Modeling

Units Value

Commercial Slab-on-Grade Building (MECP, 2011)

Enclosed space floor length cm 2000

Enclosed space floor width cm 1500

Enclosed space height cm 300

Enclosed space floor thickness cm 11.25

Soil-building pressure differential g/cm-s
2

20

Floor Wall crack width cm 0.1

Indoor air exchange rate 1/hr 1

Depth below grade to bottom of enclosed floor space cm 11.25

Parameter
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Table A-6: Exposure Estimates For the Soil to Indoor Air Pathway

Predicted Soil Gas
Concentration

(µg/m3)

Attenuation Factor
(Unitless)

Unadjusted Indoor
Air Concentration

(µg/m3)

Bioattenuation

Factor1

Indoor Air
Concentration

(µg/m3)

PHCs

Benzene 0.5 4.20E+04 - 1.23E+00 10 1.23E-01

PHC F1 530

Aliphatic C6-C8 292 2.79E+08 - 6.52E+02 10 6.52E+01

Aliphatic C>8-C10 191 3.56E+07 - 3.51E+02 10 3.51E+01

Aromatic C>8-C10 48 1.48E+06 - 1.18E+02 10 1.18E+01

PHC F2 490

Aliphatic C>10-C12 176 4.22E+06 - 2.12E+02 10 2.12E+01

Aliphatic C>12-C16 216 4.09E+05 2.29E-04 9.37E+01 10 9.37E+00

Aromatic C>10-C12 44 2.53E+05 2.50E-04 6.32E+01 10 6.32E+00

Aromatic C>12-C16 54 5.89E+04 2.77E-04 1.63E+01 10 1.63E+00

1
A bioattenuation factor of 10 was applied as per MECP (2011) given there is at least 1 metre of clean soil under the proposed building to the depth of contamination.

COC
Maximum Soil
Concentration

(µg/g)

Commercial Slab-on-Grade Building (Finite Source)
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Table A-7: Summary of Toxicity Reference Values for Soil COCs1

Inhalation Reference

Mode of Toxicity Concentration, RfC

(mg/m3)

BTEX and PHCs

Benzene Carcinogen 3.00E-02

Decreased lymphocyte

count from an occupational

epidemiologic study

Rothman et al.,

1996

IRIS, 2003;

MECP, 2011
2.20E-03

Leukemia in human

occupational studies

Rinsky et al.,

1981/1987

IRIS, 2000;

MECP, 2011

PHC F1

Aliphatic C6-C8 Threshold 6.00E-01
Nasal epithelial cell

hyperplasia in male rats

Biodynamics,

1993; Daughtrey et

al., 1999

US EPA PPRTV,

2009; MECP,

2022

NA - - -

Aliphatic C>8-C10 Threshold 1.00E+00
Hepatic and hematological

changes

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

Aromatic C>8-C10 Threshold 2.00E-01
Decreased body weight of

rats and mice

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

PHC F2

Aliphatic C>10-C12 Threshold 1.00E+00
Hepatic and hematological

changes

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

Aliphatic C>12-C16 Threshold 1.00E+00
Hepatic and hematological

changes

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

Aromatic C>10-C12 Threshold 2.00E-01
Decreased body weight of

rats and mice

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

Aromatic C>12-C16 Threshold 2.00E-01
Decreased body weight of

rats and mice

Edwards et al.,

1997

TPHCWG, 1997;

CCME, 2000;

MECP, 2011

NA - - -

1
TRVs obtained from MECP (2011), MECP (2016), or MECP (2022), unless otherwise noted.

NA - not applicable

COC End point SourceSource End point ReferenceReference

Inhalation Unit Risk

Factor, URF (mg/m3)-

1
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Table A-8: Predicted Risks for Indoor Worker Exposure to COCs in Soil via Indoor Air Inhalation

BTEX and PHCs

Benzene 1.23E-04 3.45E-05 1.15E-03 7.59E-08

PHC F1 5.66E-02 NC

Aliphatic C6-C8 6.52E-02 1.82E-02 3.04E-02 NC

Aliphatic C>8-C10 3.51E-02 9.81E-03 9.81E-03 NC

Aromatic C>8-C10 1.18E-02 3.29E-03 1.64E-02 NC

PHC F2 1.97E-02 NC

Aliphatic C>10-C12 2.12E-02 5.94E-03 5.94E-03 NC

Aliphatic C>12-C16 9.37E-03 2.62E-03 2.62E-03 NC

Aromatic C>10-C12 6.32E-03 1.77E-03 8.84E-03 NC

Aromatic C>12-C16 1.63E-03 4.56E-04 2.28E-03 NC

COC Predicted Indoor Air

Concentration (mg/m3)

Prorated Indoor Air
Exposure Concentration

(mg/m3)
Hazard Quotient1 ILCR1

Commercial Slab-on-Grade Building (Finite Source)

1
Bolded values highlighted in gray exceed the target hazard quotient for non-carcinogens of 0.2 (target HQ for PHCs was set at 0.5) or the target incremental lifetime

cancer risk for carcinogens of 1 x 10
-6

.
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Table B-1: Summary of Receptor Characteristics

Exposure Parameter
Construction/Subsurface

Worker
Reference

Age (yr) >20 MECP (2011)

Age Group Duration (yr) 56 MECP (2011)

Body weight (kg) 70.7 MECP (2011)

Exposure Frequency Outdoors (hr/day) 9.8 MECP (2011)

Exposure Frequency in trench (hr/d) 2 Assumed
1

Exposure Frequency Indoors and outdoors (d/wk) 5 MECP (2011)

Exposure Frequency Outdoors (wk/yr) 39 MECP (2011)

Exposure Duration (yr) 1.5 MECP (2011)

Inhalation rate (m3/hr) 1.5 MECP (2011)

Averaging Time - non carcinogens (yr) 1.5 MECP (2011)

Averaging Time - carcinogens (yr) 56 MECP (2011)

Averaging Time for Vapour Flux (s) 1.03E+07 Calculated

'-' - Not applicable.
1

Based on an assumption that a construction worker will spend 20% of the total time working on-site within a trench.
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Table B-2: Soil COC Exposure Point Concentrations

Exposure Point

COC Concentration

(µg/g)

PHCs and BTEX

Benzene 0.5 Maximum Concentration

Ethylbenzene 8.37 Maximum Concentration

Xylenes 43.1 Maximum Concentration

F1 (C6-C10) - BTEX 530 Maximum Concentration

PHC F1 Aliphatic C6-C8 292 CCME Subfraction
1

PHC F1 Aliphatic C>8-C10 191 CCME Subfraction
1

PHC F1 Aromatic C>8-C10 48 CCME Subfraction
1

F2 (C10-C16) 490 Maximum Concentration

PHC F2 Aliphatic C>10-C12 176 CCME Subfraction
1

PHC F2 Aliphatic C>12-C16 216 CCME Subfraction
1

PHC F2 Aromatic C>10-C12 44 CCME Subfraction
1

PHC F2 Aromatic C>12-C16 54 CCME Subfraction
1

Basis

1
Exposure point concentrations for the PHC aliphatic and aromatic subfractions were calculated from the

maximum parent fraction concentration and the subfraction mass fractions present in CCME (2008) as cited in

MECP (2011).
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Table B-3: Groundwater COC Exposure Point Concentrations

Exposure Point

Concentration

(µg/L)

VOCs

1,1,1-Trichloroethane 85.2 Maximum Concentration

1,1,2-Trichloroethane 5.17 Maximum Concentration

1,1-Dichloroethane 104 Maximum Concentration

1,1-Dichloroethylene 22.8 Maximum Concentration

Vinyl Chloride (future condition) 2.78 Calculated
1

BasisCOC

1
Predicted future vinyl chloride concentration, based on the summation of 10% of the maximum concentration of all parent

(PCE and TCE) and intermediate compounds (1,1-DCE, cis-1,2-DCE and trans-1,2-DCE) and the maximum concentration

of vinyl chloride.
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Table B-4: Summary of Chemical Physical Properties for Soil COCs1

COC

Air Diffusion
Coefficient

(cm2/s)

Water Diffusion
Coefficient

(cm2/s)

Henry's Law
Constant at 15°C

(Unitless)

Pure Component
Solubility in Water

(mg/L)

Organic Carbon
Partiton Coefficient

(cm3/g)

Molecular
Weight
(g/mol)

Octanol Water
Partition

Coefficient (Log
(Kow))

PHCs and BTEX

Benzene 8.80E-02 9.80E-06 1.46E-01 1.79E+03 3.31E+02 7.81E+01 2.13E+00

Ethylbenzene 7.50E-02 7.80E-06 1.84E-01 1.69E+02 1.04E+03 1.06E+02 3.15E+00

Xylenes 7.14E-02 9.34E-06 2.80E-01 1.06E+02 8.86E+02 1.06E+02 3.12E+00

F1 (C6-C10) - BTEX 5.83E+01 1.11E+02

PHC F1 Aliphatic C6-C8 5.00E-02 6.00E-06 5.17E+01 5.40E+00 7.96E+03 1.00E+02 3.60E+00

PHC F1 Aliphatic C>8-C10 5.00E-02 6.00E-06 8.28E+01 4.30E-01 6.32E+04 1.30E+02 4.50E+00

PHC F1 Aromatic C>8-C10 5.00E-02 6.00E-06 4.97E-01 6.50E+01 3.17E+03 1.20E+02 3.20E+00

F2 (C10-C16) 1.99E+02 1.70E+02

PHC F2 Aliphatic C>10-C12 5.00E-02 6.00E-06 1.24E+02 3.40E-02 5.02E+05 1.60E+02 5.40E+00

PHC F2 Aliphatic C>12-C16 5.00E-02 6.00E-06 5.38E+02 7.60E-04 1.00E+07 2.00E+02 6.70E+00

PHC F2 Aromatic C>10-C12 5.00E-02 6.00E-06 1.45E-01 2.50E+01 5.02E+03 1.30E+02 3.40E+00

PHC F2 Aromatic C>12-C16 5.00E-02 6.00E-06 5.49E-02 5.80E+00 1.00E+04 1.50E+02 3.70E+00
1
Chemical Physical properties were obtained from MECP (2016).

2
The air diffusion coefficient was not available by MECP. Anthracene was used as a surrogate.
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Table B-5: Summary of Groundwater COC Chemical and Physical Properties1

COC

Air Diffusion
Coefficient

(cm2/s)

Water Diffusion
Coefficient

(cm2/s)

Henry's Law
Constant at 15

Pure Component
Solubility in Water

(mg/L)

Organic Carbon
Partition Coefficient

(cm3/g)

Molecular
Weight
(g/mol)

Octanol Water
Partition Coefficient

(Log Kow)

VOC

1,1,1-Trichloroethane 7.80E-02 8.80E-06 4.60E-01 1.29E+03 9.73E+01 1.33E+02 2.49E+00

1,1,2-Trichloroethane 7.80E-02 8.80E-06 2.00E-02 1.10E+03 1.35E+02 1.33E+02 1.89E+00

1,1-Dichloroethane 7.42E-02 1.05E-05 1.54E-01 5.04E+03 7.01E+01 9.90E+01 1.79E+00

1,1-Dichloroethylene 9.00E-02 1.04E-05 7.63E-01 2.42E+03 7.01E+01 9.69E+01 2.13E+00

Vinyl Chloride (future condition) 1.06E-01 1.23E-06 8.83E-01 8.80E+03 4.75E+01 6.25E+01 1.62E+00

1
Chemical Physical properties were obtained from MECP (2016).
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Table B-6: Summary of Soil Physical Properties

Sandy Loam Reference Sandy Loam Reference

b, (g/cm3) 1.62 MECP (2011) 1.62 MECP (2011)

T (cm3/cm3) 0.387 MECP (2011) 0.387 MECP (2011)

w, (cm3/cm3) 0.103 MECP (2011) 0.103 Calculated
1

a, (cm3/cm3) 0.284 MECP (2011) 0.284 Calculated

Fraction organic carbon content, foc (unitless) 0.005 MECP (2011) - -

r (cm3/cm3) - - 0.039 MECP (2011)

s (cm3/cm3) - - 0.387 MECP (2011)

Maximum slope along water retention curve point of inflection, 1 (cm-1) - - 0.02667 MECP (2011)

Air entry pressure head, h (cm) - - 37.5 Calculated

van Genuchten curve shape parameter, N (unitless) - - 1.449 MECP (2011)

M (= 1-(1/N), unitless) - - 0.3099 Calculated

Mean grain diameter,D, (cm) - - 0.030 MECP (2011)
1

Calculated from the van Genuchten equation (Equation 5 of US EPA 2004) and the USSCS characteristics for a sandy loam soil type as cited in MECP (2011).

Capillary Fringe
Property/Parameter

Unsaturated Zone
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Table B-7: Air Mixing Zone Characteristics - Excavation Air Inhalation Scenario (Pooling Scenario)

Characteristic Value Reference

Air density at 25 a (g/cm3) 1.18E-03 Holman (1981)

Air kinematic vicosity at 25 C , a (g/cm-s) 1.98E-04 Holman (1981)

Pooled water area, A ( m2) 13 Calculated

Pooled water effective diameter, De ( m) 4.07 Calculated, US EPA (1994)

Air Exchange Rate (s-1) 3.15E-02 Calculated

Wind speed, Ua (m/s) 4.10E-01 Assumed 1/10 of ground surface wind speed (professional

judgment; Meridian Environmental Inc., 2011)

a (cm) 200 MECP as Cited in Meridian Environmental Inc. (2011)

Length of trench parallel to air flow, w (cm) 1300 MECP as Cited in Meridian Environmental Inc. (2011)

Width of trench perpendicular to air flow, w (cm) 100 MECP as Cited in Meridian Environmental Inc. (2011)
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Table B-8: Exposure Estimates For the Soil to Trench Air Pathway

PHCs and BTEX

Benzene 0.5 8.88E-03 1.03E-02 5.14E-03

Ethylbenzene 8.37 7.57E-03 6.12E-03 5.13E-02

Xylenes 43.1 7.21E-03 7.94E-03 3.42E-01

PHC F1 530.0

PHC F1 Aliphatic C6-C8 291.5 5.05E-03 2.75E-02 8.01E+00

PHC F1 Aliphatic C>8-C10 190.8 5.05E-03 1.34E-02 2.55E+00

PHC F1 Aromatic C>8-C10 47.7 5.05E-03 4.71E-03 2.25E-01

PHC F2 490.0

PHC F2 Aliphatic C>10-C12 176.4 5.05E-03 5.92E-03 1.04E+00

PHC F2 Aliphatic C>12-C16 215.6 5.05E-03 2.77E-03 5.97E-01

PHC F2 Aromatic C>10-C12 44.1 5.05E-03 2.03E-03 8.94E-02

PHC F2 Aromatic C>12-C16 53.9 5.05E-03 8.84E-04 4.76E-02

COC
Maximum Soil
Concentation

(mg/kg)

Unsaturated Zone
Effective Diffusion

Coefficient (cm2/s)

Soil Vapour to
Trench Air

Volatilization

Factor (mg/m3air
/mg/kg soil)

Trench Air
Concentration

(mg/m3)
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Table B-9: Exposure Estimates for the Groundwater to Trench Air Pathway (Pooling)

COC
Ground Water
Concentration

(mg/L)

Liquid Phase
Mass Transfer

Coefficient (m/s)

Gas Phase Mass
Transfer Coefficient

(m/s)

Overall Mass
Transfer Coefficient

(m/s)

Air Emission Flux

(mg/m2-s)

Trench Air
Concentration

(mg/m3)

VOCs

1,1,1-Trichloroethane 8.52E-02 2.68E-06 1.23E-03 2.67E-06 2.27E-04 3.60E-03

1,1,2-Trichloroethane 5.17E-03 2.68E-06 1.23E-03 2.42E-06 1.25E-05 1.98E-04

1,1-Dichloroethane 1.04E-01 3.01E-06 1.19E-03 2.97E-06 3.08E-04 4.89E-03

1,1-Dichloroethylene 2.28E-02 3.00E-06 1.36E-03 2.99E-06 6.81E-05 1.08E-03

Vinyl Chloride (future condition) 2.78E-03 7.22E-07 1.52E-03 7.21E-07 2.01E-06 3.18E-05
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Table B-10: Summary of Toxicity Reference Values1

Inhalation Reference Subchronic Inhalation Inhalation Unit Risk

Mode of Toxicity Concentration, RfC Reference Concentration, RfC Factor, URF

(mg/m3) (mg/m3) (mg/m3)-1

PHCs and BTEX

Benzene Carcinogen 3.00E-02

Decreased lymphocyte count from

an occupational epidemiologic

study

Rothman et al., 1996 IRIS, 2003; MECP, 2011 NA - - - 2.20E-03
Leukemia in human occupational

studies
Rinsky et al., 1981/1987 IRIS, 2000; MECP, 2011

Ethylbenzene Threshold 1.90E+00
Developmental toxicity in rats

following in utero exposure

Andrew et al., 1981; Hardin

et al., 1981
TCEQ, 2010; MECP, 2016 NA - - - NA - - -

Xylenes Threshold 7.00E-01
CNS effects in humans; irritation

of eyes, nose and throat
Uchida et al., 1993

CalEPA ChREL, 2000; MECP,

2011
NA - - - NA - - -

PHC F1

PHC F1 Aliphatic C6-C8

Threshold 6.00E-01
Nasal epithelial cell hyperplasia in

male rats

Biodynamics, 1993;

Daughtrey et al., 1999

US EPA PPRTV, 2009; MECP,

2022
2.70E+01

Abnormal gait, decreased BW,

mild atrophy of sciatic and/or

tibial nerve & skeletal muscle in

male rats

IRDC, 1992a; b
US EPA PPRTV 2009; MECP,

2022
NA - - -

PHC F1 Aliphatic C>8-C10
Threshold 1.00E+00

Hepatic and hematological

changes
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

PHC F1 Aromatic C>8-C10
Threshold 2.00E-01

Decreased body weight of rats

and mice
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

PHC F2

PHC F2 Aliphatic C>10-C12 Threshold 1.00E+00
Hepatic and hematological

changes
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

PHC F2 Aliphatic C>12-C16 Threshold 1.00E+00
Hepatic and hematological

changes
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

PHC F2 Aromatic C>10-C12 Threshold 2.00E-01
Decreased body weight of rats

and mice
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

PHC F2 Aromatic C>12-C16 Threshold 2.00E-01
Decreased body weight of rats

and mice
Edwards et al., 1997

TPHCWG, 1997; CCME, 2000;

MECP, 2011
NA - - - NA - - -

VOCs

1,1,1-Trichloroethane
Threshold 1.00E+00 CNS effects in gerbils Rosengren et al., 1985

CalEPA ChREL, 2000; MECP,

2011
NA - - - NA - - -

1,1,2-Trichloroethane

Carcinogen NA - - - NA - - - 1.60E-02
Hepatocellular carcinomas in mice

(derived from oral slope factor)
NCI, 1978 IRIS, 1994; MECP, 2011

1,1-Dichloroethane
Threshold 1.70E-01 Kidney damage in cats Hofmann et al., 1971

Modified from HEAST, 1984;

MECP, 2011
NA - - - NA - - -

1,1-Dichloroethylene
Threshold 2.00E-01

Increased mortality and hepatic

effects in guinea pigs
Prendergast et al., 1967

IRIS, 2002; WHO CICAD, 2003;

MECP, 2016
NA - - - NA - - -

Vinyl Chloride - Continuous

Adulthood Exposure (Adult

Worker)
Carcinogen 6.00E-02

Liver cell polymorphism in rat

feeding study
Til et al., 1983/ 1991 TCEQ, 2009; MECP, 2016 NA - - - 4.40E-03

Liver angiosarcomas, angiomas,

hepatomas and neoplasms in rats
Maltoni et al., 1981/ 1984 IRIS, 2000; MECP, 2016

1
TRVs obtained from MECP (2011, 2016 or 2022) unless otherwise indicated.

NA - not applicable.

End point Reference SourceCOC SourceReference ReferenceEnd point Source End point
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Table B-11: Predicted Risks for Construction Worker Exposure to COCs in Soil via Trench Air Inhalation

HQ ILCR

PHCs and BTEX

Benzene 5.14E-03 4.12E-04 1.10E-05 1.37E-02 2.43E-08

Ethylbenzene 5.13E-02 4.11E-03 1.10E-04 2.16E-03 NC

Xylenes 3.42E-01 2.74E-02 7.34E-04 3.92E-02 NC

PHC F1 3.18E-01

PHC F1 Aliphatic C6-C8 8.01E+00 6.42E-01 1.72E-02 2.38E-02 NC

PHC F1 Aliphatic C>8-C10 2.55E+00 2.05E-01 5.48E-03 2.05E-01 NC

PHC F1 Aromatic C>8-C10 2.25E-01 1.80E-02 4.82E-04 9.00E-02 NC

PHC F2 1.86E-01

PHC F2 Aliphatic C>10-C12 1.04E+00 8.37E-02 2.24E-03 8.37E-02 NC

PHC F2 Aliphatic C>12-C16 5.97E-01 4.78E-02 1.28E-03 4.78E-02 NC

PHC F2 Aromatic C>10-C12 8.94E-02 7.16E-03 1.92E-04 3.58E-02 NC

PHC F2 Aromatic C>12-C16 4.76E-02 3.82E-03 1.02E-04 1.91E-02 NC

NC: Not calculated due to no applicable toxicity reference value.

Inhalation of Trench Air1

COC
Predicted Trench Air

Concentration (mg/m3)

Cancer Prorated
Trench Air Exposure

Concentration
(mg/m3)

1
Bolded values highlighted in gray exceed the target hazard quotient for non-carcinogens of 0.2 (0.5 for PHCs) for the target incremental lifetime cancer risk for carcinogens of 1E-06.

Non Cancer Prorated
Trench Air Exposure

Concentration
(mg/m3)

B11



Trench Trench

VOCs

1,1,1-Trichloroethane 3.60E-03 2.89E-04 7.73E-06 2.89E-04 NC

1,1,2-Trichloroethane 1.98E-04 1.59E-05 4.25E-07 NC 6.80E-09

1,1-Dichloroethane 4.89E-03 3.92E-04 1.05E-05 2.31E-03 NC

1,1-Dichloroethylene 1.08E-03 8.65E-05 2.32E-06 4.33E-04 NC

Vinyl Chloride (future condition) 3.18E-05 2.55E-06 6.82E-08 4.25E-05 3.00E-10

NC - Not calculated due to no applicable toxicity reference value.

Table B-12: Predicted Risks for Construction Worker Exposure to Ground Water COCs via Trench Air Inhalation

1
Bolded values highlighted in gray exceed the target hazard quotient for non-carcinogens of 0.2 (0.5 for PHCs) or the target incremental lifetime cancer risk for carcinogens of 1E-06.

Contaminant of Concern
HQ ILCRCancer Prorated Trench

Air Exposure

Concentration (mg/m3)

Predicted Trench Air

Concentration (mg/m3)

Non Cancer Prorated Trench
Air Exposure Concentration

(mg/m3)

B12

















MGRA (Tier 2) Input

Site Descriptors
(determines correct Table)

Proposed Land Use

Site Soil Texture

Is the ground water potable or non-potable?

Is this a stratified clean-up?

Is site within 30 m of surface water? You Are Using Table 2

Is the soil less than 2 m deep?

TIER 2 INPUT PARAMETERS
Tier 2

Adjustable
Values

Acceptable
Tier 2 Lower
Limit

Acceptable
Tier 2 Upper
Limit

Default
Values

Distance from source centre to downgradient surface water body 515 m 36.5 5,000 36.5 m

SUBSURFACE PROPERTIES Default Values

Coarse Medium/Fine Coarse Medium/Fine
Soil Setting Soil Setting Soil Setting Soil Setting

0.005 0.005 g/g 0.0001 0.02 0.005 0.005 g/g
0.01 0.035 g/g 0.0001 0.57 0.01 0.035 v/v

Minimum depth below soil surface to the highest annual water table 116 cm 0.1 2000 300 cm

Sandy Loam
Generic

Medium&Fine
Generic
Coarse

Medium&Fi
ne

Sandy Loam Loam Sand Loam
Number of frozen ground days per year 100 days 50 170 100 days
Aquifer horizontal hydraulic conductivity 3.0E-05 m/sec 1.00E-06 1.00E-03 3.00E-05 m/sec
Aquifer hydraulic gradient 0.003 m/m 0.0001 0.05 0.003

Aquifer dry bulk density 1.81 g/cm3
1.4 2.00 1.81 g/cm3

Aquifer fraction organic carbon 0.0003 g/g 0.0002 0.01 0.0003
Depth below soil surface to soil vapour measurement 150 cm 150 2000 150 cm

Risk Management/Blocking Pathways Select "Y" if condition applies

Modified Ecological Protection Y
This results in use

of a multiple of the

industrial number of

1.9
for plants for

residential and of
1.9

for industrial,

and of a multiple

of

1000
for mammals and

birds

Approved Model, November 1st, 2016
© Queen's Printer for Ontario, 2016

PIBS 7381e01

From SCS table *

Does Property Have Property Management
Oversight

N

Full Depth

IMPORTANT - Ensure that "Analysis Tool
Pak" and "Solver Add-in" are activated
(Tools/Add-Ins...)

Industrial/Commercial/Community
Coarse
Potable

From SCS table *

More than 30 m to surface water
More than 2 m

NOTE : Soil Type should

normally be consistent with

Site Soil Texture












