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Goal+for+indicators:+

•  Enable!surveillance!!!establish!a!benchmark,!iden2fy!trends!over!2me!

•  Na2onal!in!scope,!while!incorpora2ng!regional!varia2on!when!appropriate!

•  Support!priori2za2on!!!must!be!comparable!across!substances!and!pathways!

•  Use!only!exis2ng!data!(no!new!collec2on)!

•  Applicable!to!35!known/suspected!carcinogens!in!the!environment!(and!poten2ally!more)!

IniAal+Findings:+

+

•  Widely!varying!availability!of!data!across!substances!and!exposure!pathways!

•  Two!groups!of!data:! !!
!

•  measured!levels!in!exposure!pathways !!!riskObased!approach!

!

•  emission!sources!and!levels!in! ! !!!rela2ve!toxicity!and!dynamic!maps!

!!!!!!!!!!!!!!outdoor!environments !+

 

CAREX+Canada+–+Environmental+Indicators+
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Environmental+Indicators:+RiskIbased+approach+
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Indoor+Air+

Data:+

Published!literature!

and!government!

reports!

!

Regional+VariaAon:+

Expect!varia2on!

among!homes,!but!

not!regionally!
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Dust+

Data:+

Published!literature!

and!government!

reports!

!

Regional+VariaAon:+

Expect!varia2on!

among!homes,!but!

not!regionally!
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Drinking+water+

Data:+

Province!of!Ontario!

online!database!and!

government!reports!

!

Regional+VariaAon:+

Expect!varia2on!among!

treatment!plants!but!not!

regionally.!!

!

May!be!regional!varia2on!

in!arsenic!from!wells!
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Food+&+Beverages+

Data:+

Variety!of!government!

reports!and!databases,!but!

dated!and!no!single!

comprehensive!program!

!

Relying!on!US!data!for!much!

of!the!residue/contaminant!

data!

+

Regional+VariaAon:+

Expect!varia2on!among!

individuals,!but!not!

regionally,!except!for!those!

who!consume!locally!grown!

foods!
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Outdoor+Air+

Data:+

Na2onal!Air!Pollu2on!

Surveillance!(NAPS)!

AQ!monitors!

!

Regional+VariaAon:+

Lots!of!local!varia2on!in!

concentra2on!is!expected!–!

have!modelled!concentra2ons!

for!residen2al!loca2ons!

!

NAPS!sta2ons!sited!to!capture!

regional!trends,!but!many!

CAREX!substances!are!traffic!

and!industry!related!–!many!

people!may!be!in!higher!than!

average!areas!

 
 



Environmental+Indicators:+RiskIbased+approach+



Environmental+Indicators:+RiskIbased+approach+



Environmental+Indicators:+RiskIbased+approach+
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Indicator:++lifeAme+excess+cancer+risk+

++

Strengths:+

• Allows!comparison!across!exposure!pathways!and!substances!

• Will!go!up/down!directly!as!measured!levels!change!!!tracking!progress!

• Highlights!data!gaps!for!individual!substances!and!pathways!
•  Indoor!dust!

•  Food!and!Beverages!

•  Consumer!products!!

+

LimitaAons:+

• Assumes!life2me!exposure!to!current!measured!levels!–!not!a!�real�!cancer!risk!

• Uncertainty!about!measured!levels!

• Uncertainty!about!cancer!potency!factors!

  
 

eRISK tool 

Environmental+Indicators:+RiskIbased+approach+
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CAREX+eRisk+tool+

•  MS!Access!

applica2on!

available!to!users!

on!request,!with!

suppor2ng!manual!

•  Contains!all!the!

input!data!used!for!

the!indicators!

•  Allows!users!to!

change!cancer!

potency!factors,!

measured!levels,!

add!new!foods!etc.!
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For+populaAons+relying+on+local+resources,+environmental+quality+is+criAcal+–+

avoiding+local+foods+or+contaminated+areas+is+not+an+acceptable+exposure+

reducAon+strategy.+

+

Developed++with+addiAonal+grant+from+CIHR:+

• !Synthesize!exis2ng!spa2al!data!on!emissions!and!concentra2ons!of!known!and!

suspected!carcinogens!in!the!outdoor!environment!

• !Create!comparable!exposure!�profiles�!for!regions!to!support!priori2za2on!

• !Increase!awareness!and!understanding!of!environmental!quality!

 
 
 

Developed+for:+

• !Policy!and!decision!makers!working!in!environmental!health!and!outdoor!

environmental!quality:!

FEDERAL,+PROVINCIAL,+CITY+AND+FIRST+NATIONS++

O]en!nonOscien2sts!!
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NATIONAL+

POLLUTANT+

RELEASE+

INVENTORY+

+

INCINERATORS+

EMISSION++FACTORS+

TRANSPORTATION+

RESIDENTIAL+HEATING+

X 

TOTAL+ANNUAL+EMISSIONS+SUBSTANCE+#1+

TOXICITY+OF+SUBSTANCE+#1+

TOXICITY+OF+REFERENCE+SUBSTANCE+

X 

CAN BE ADDED  
ACROSS SUBSTANCES 

ALLOWS FOR TOTAL RANKING  
ACROSS WATERSHEDS 

STANDARDIZED++

TOTAL+ANNUAL+EMISSIONS+

Environmental+Indicators:+RelaAve+toxicity+and+

dynamic+mapping+



16 

 
 

 

CAREX+–+Emissions+Mapping+Project+
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Key+informaAon:+
+

• !Which!substances!are!released!to!air!in!my!

watershed?!

• !How!toxic!are!they?!!
• !How!does!this!compare!to!other!watersheds?!

• !What!are!the!main!sources?!
!

• Tell!me!more!about!this!pollutant.!
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CAREX+–+Emissions+Mapping+Project+
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AddiAonal+QuesAons:+
+

• !Where!are!the!emi_ers!of!a!selected!

substance?!

• !Who!is!emi`ng,!and!how!much?!!

• !What!about!industrial!emissions!to!water!

and!land?!

• !What!other!sources!might!be!emi_ers?!
!

• What!levels!have!been!measured!here?!
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Indicator:++Total+toxic+equivalent+emissions+and+mapping+

++

Strengths:+

• !Allows!comparisons!across!substances!

• !Highlights!data!gaps!
• !Easy!to!visualize!available!data!
• !Users!can!display!their!own!local!data!at!the!same!2me!

• !Supports!hypothesis!genera2on!for!environmental!health!studies!

• !Important!ecosystem!viewpoint!–!for!some!groups,!avoidance!of!foods!or!areas!is!

not!a!viable!exposure!reduc2on!op2on!

+

LimitaAons:+

• !Cannot!make!direct!connec2on!to!ambient!concentra2on!and!poten2al!intake!

• !Counts!emissions!within!a!region,!but!emissions!will!travel!across!boundaries!

  
 

Environmental+Indicators:+RelaAve+toxicity+and+

dynamic+mapping+
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•  Ranks!based!on!emissions!reported!to!the!NPRI!+!our!own!es2mates!of!

emissions!from!transporta2on,!residen2al!hea2ng!and!nonOrepor2ng!

hazardous!waste!incinerators!–!air!only!!

•  Risk!ranks!based!on!na2onal!average!levels!reported!for!outdoor!air,!indoor!

air,!dust,!drinking!water,!food!and!beverages+

CAREX+–+Environmental+Exposures+

Similar+in+Concept+to:++

+

Scorecard!O!the!pollu2on!informa2on!site!!h_p://scorecard.goodguide.com/!

Developed!by!NGO!Environmental!Defense!in!1998,!now!hosted!by!GoodGuide!

+
Provides!two!kinds!of!rankings:!

•  Ranks!based!on!emissions!reported!to!the!US!Toxic!Release!Inventory!!

(air!and!water)!

•  Risk!ranks!based!on!modeled!concentra2ons!in!outdoor!air!(NATA)+ 
CAREX+Environmental+Indicators+&+EMP+

!!Provides!two!kinds!of!rankings:!

+
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Environmental+substances:+Group+A+


