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Federal Contaminated Sites Action Plan

A $3.5 billion, 15-year program established in 2005
A Reduce risks to human health and the environment
A Reduce federal financial liabilities
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Heal th Canadaos F
A Health Canada is an Expert Support Department

A Guidance, training and advice on human health risk
assessment and public involvement
A Peer review of human health risk assessments

A Rank sites for human health risks

A Fulfill Health Canada's obligations under CEAA as it pertains to
the remediation of Contaminated Sites
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HC Guidance Documents

Anticipated 2009:

A Updated Preliminary Quantitative Risk Assessment (PQRA) guidance

A Detailed Quantitative Risk Assessment (DQRA) To obtain reports:

A Vapour Intrusion Guidance _

A Environmental Site Assessment Email cs-sc.@hc-sc.gc.ca

A Country Foods Assessment http://www.hc-sc.qgc.ca/ewh-

A Development of Statement of Work for HHRA semt/contamsite/docs/ind
ex-eng.php

Health Canada. 2004. Federal Contaminated Site Risk Assessment in Canada:
Part I: Preliminary Quantitative Risk Assessment (PQRA)

Part Il: Toxicological Reference Values

Part Ill: Peer Review Checklist

Part IV: Excel Spreadsheet Tool for PQRA (2008)

Addressing Psychosocial Factors Through Capacity Building: A Guide for Managers of
Contaminated Sites (2005)

Improving Stakeholder Relationships: Public Involvement and the Federal
Contaminated Sites Action Plan: A Guide for Site Managers (2006)

To o Do o T Io
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Health Canada ESI| Guidance

A ESI guidance contains information on sampling of soil,
groundwater and soil vapour

A Table of suggested COPCs based on historical land use

A Includes SOPs on how to sample:
A Soil Vapour (soil gas probe installation, sampling, tracer testing)
A Indoor Air
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Why Develop Health Canada VI Guidance?

A National CCME guidance available for use at federal sites

A HC VI guidance includes:
A Review of updated science

A Inclusion of a broader range of chemicals

I F1-F4, BTEX, chlorinated solvents, etc

A Provision for vapour intrusion modeling from groundwater and soil
gas in addition to soil contamination




I o l Health Santé Your health and Votre santé et votre
Canada Canada safety... our priority.  sécurité... notre priorité.

PORA versus DQRA

A PQRAs are preliminary, based on
limited data and typically used for
ranking of sites

A DQRAs are detailed assessments, , Indoor
which may be used for risk
management purposes

A Not everything for VI guidance 4 4 4 4 | cremes
COUId be adapted for a PQRA1 Soil Contamination ?-¥;p:;:on
guidance includes suggestions for  |rermei
DQRA e prd
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Minimum Data Requirements for PQRA
<3 Provailng wind drecton et Medium (i)

AT Conceptual
',z“(\'s':;,\‘gg Site Model
= W

from USEPA 2003)



l o l Health Santé Your health and Votre santé et votre
Canada Canada safety... our priority.  sécurité,.. notre priorité

Minimum Data Requirements
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E | F £} | i
N 2
| 11 |Potential Land Uses {Ye¥/Na) Default Operative Pathways (Yes/No) Defac
| 12 | Agricultural fes Inadvertent ingestion of soil Mo Yes
| 13 |Residentialfurban parkland fes fes Inhalation of soil particles Mo Yes
| 14 |Commercial N fes Inhalation of indoor contaminant vapours Yes Yes
| 15 |Industrial N fes Inhalation of outdoor contaminant vapours Mo Yes
| 16 |Occupational - outdoars N fes Ingestion of drinking water Mo Yes
| 17 |Recreational fes Dermal contact with sail Mo Yes
| 18 | Other Ma Dermal contact with water Mo Yes
|19 specify:| Ingestion of contaminated food Mo Mo
20
ZExposure Scenario 1 |Agricuttural Vapour Transport Modelling
| 22| “apour source for exposure calculations Jrost
23
ﬁRecepror Groups (Yes/No) Default
| 25 | General public or residents Yes Yes Active Critical Receptors (Yes/No) Defal
EEmpluyees Yes Infant Yes
| 27 | Canadian native communities Mo Toddler Yes
| 28 | Other Mo Child Yes
| 23 | specify:| Teen Yes
| 30 Adult Yes
EB Other Mo
|2 | specify:|
33|
| 34 |Comtaminant Concentrations
| 35 | Chemical Mame A required F1 F2 Benzene Toluene
| 36 | Soil (mofkg) required 120 200 20 30
| 57 | Groundwater - source img/L) optional 20 25 0.5 0.3
?Drinking water (mg/L) optional (l
E Bathing/swimming water (mog/L) optional I .
H‘ [l I bl H|% Home 4 Instructions % Input ¢ PHC ¢ Summar IInFant Toddler 7 Child { Teen £ Adult ¢ User-Defined ¢ |4 | | I LIJ_‘
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PQRA Summary Page

Maximum Hazard/Risk Estimates

a

9 F1 F2 Benzene Toluene

10 |Hazard Cluotient - Oral/Dermal [, [, [, [,

11 |Hazard Cluotient - Inhalation B.74EHIN 2.39E+HN P, E.55E-+H10

12 |Hazard Index - Total 3. 74E+H 2 39E+HMN FA, B.53E+HI0

13 | Target Hazard Index: a2 Target Hazard Index Exceeded Target Hazard Index Exceeded Target Hazard Index Exceede—

14

15 |Cancer Risk - Oral PA, P, P, P2,

16 |Cancer Risk - Dermal P2, P2, P2, P2,

17 |Cancer Risk - Oral + Dermal FA, A, A, A,

18 |Cancer Risk - Inhalation P2, P2, 7 E2E-02 P2,

19 (Cancer Risk - Total FA, A, 7 B2E-02 A,

20 |Target Cancer Risk: 1.00E-05 Target Cancer Risk Exceeded

21

22 Critical Receptors

23 F1 F2 Benzene Toluene

24 [Oral/Dermal - non-cancer effects [, [, [, [,

25 |Inhalation - non-cancer effects All Age Groups All Age Groups M All Age Groups

26 |Total - non-cancer effects All Age Groups All Age Groups A All Age Groups

27

20

29 [Oral - cancer effects PA, P2, P2, P2,

30 [Dermal - cancer effects [, [, [, [,

31 [Oral + Dermal - cancer effects PA, P2, P2, P2,

32 lInhalation - cancer effects [l 2, [, Adult [il2, Jﬂ

M 4 » M Home £ Instructions # Input §PHC % Summary / Infant ¢ Toddler # Chid § Teen & adult ¢ User-Defined £ | 4| | |
MWLM

Ready
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PORA Summary Page i Model Parameters

35
| 39 |Key Calculated Model Parameters
40 | Vapowr Intrusion Mode! Parameters Mote: pararmeters show as "MNA" if relevant exposure pathways are inoperative or if userinput concentration is used ins
| 41 | Qsoil/Cbuilding 2.22E03 2.22E-03 222E-03 2.22E-03
| 42 | Soil alpha 2.83E-03 2.83E-03 2.83E-03 2.83E-03
| 43 | Groundwater alpha 1.06E-03 1.06E-03 1.06E-03 1.06E-03
| 44 | Groundwater mode! dilution factors
| 45 |DF1 (soil to leachate) A, A, MNA MNA
| 46 |DF2 (leachate at source ta water table): A, MA, MNA MNA |
| 47 |DF3 (leachate at water table to groundwater): A, A, MA MA
| 43 |DF4 (source to receptor) - drinking water: MA, MA, A, A
49 |DF4 (source to receptor) - bathing/swimming water: MA, M4, A, MA,
| 50 |
| 51 |Notes/Comments
| 52 |
| 53 | Vapouwr Intrusion Mode!
| 54 |
| 55 |
56 hd
M 4 » W[5 Home £ Instructions # Input 4 PHC hSummary ;{ Infant ¢ Toddier £ Chid / Teen £ Adult ¢ User-Defined 4 4] | LIJJ
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Precluding Factors i Contamination Depth

A Sites cannot be evaluated
using developed
attenuation factors If:

A Shallow depth to
contamination (<1m)

A Earthen or wooden
basements within 5 m of
contamination

groseswaterproofing.com/images/SuperSump.jpg
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Soil Contamination
(residual or mobile NAPL)

? ? Chemical
~Vapour

Indoor
> Air

Transport

Presence of free
product when there
IS significant
uncertainty about
source and
distribution of
NAPL
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Precluding Factors - Media
High Permeability Media (fractured bedrock, Karst topography, cobbles)
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http://www.esi.utexas.edu/outreach/caves/images/karst/karst_fig1.jpg
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Attributes of the Vapour Intrusion Guidance

A J&E model used to develop attenuation factors based on soil
type and depth to contamination

A Basic model is infinite source non-degrading
A Model includes diffusive transport through capillary zone
A Benzene used as a surrogate to develop attenuation factors

A Q.. based on available tracer test data and empirical
subslab vapour attenuation factors
A used 10 L/min for residential dwellings
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Additional Features of the Model

A Additional features require additional data beyond
those typically available for a PQRA

A Ensure adequate data are available if these model
features are used:

A Source depletion check
A Mass flux groundwater adjustment
A Biodegradation adjustment
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Biodegradation Challenges

A Biodegradation of subsurface vapours can be significant
(recent study)

A Data available for biodegradation of BTEX

A Variability between sites

A Variability for compounds other than BTEX

A At present, this is incorporated as a 10x adjustment

A Biodegradation adjustment requires methane, O, and CO,
measurements
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Challenges with Northern Sites

A Model validation at
northern sites

A Construction differences
A Piles
A Wooden basements
A Slab on gravel
A Thaw bulb and surface cap
A Acquisition of site-specific
data at northern sites







