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CAREX Canada — Environmental Indicators

Goal for indicators:
* Enable surveillance = establish a benchmark, identify trends over time
* National in scope, while incorporating regional variation when appropriate
* Support prioritization = must be comparable across substances and pathways
* Use only existing data (no new collection)

* Applicable to 35 known/suspected carcinogens in the environment (and potentially more)
Initial Findings:

* Widely varying availability of data across substances and exposure pathways
* Two groups of data:

* measured levels in exposure pathways - risk-based approach

* emission sources and levels in - relative toxicity and dynamic maps
outdoor environments
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Environmental Indicators: Risk-based approach

ENVIRONMENTAL CONCENTRATIONS POPULATION CHARACTERISTICS
(excluding food) For adults, teens, children, small
Qutdoor air, indoor air, dust, drinking children, infants:

water, untreated water, soil Body weight, inhalation rate, ingestion
plus frequency of detection ratio rate (drinking water, dust, soil), time
(number of detections/number of spent indoors and outdoors

samples)

LIFETIME DAILY INTAKE ESTIMATES
FOOD CONCENTRATIONS AND

CONSUMPTION LEVELS

206 foods, concentrations and
frequency of detection ratios,
consumption for each life stage

CANCER POTENCY FACTORS

California Office of Environmental Health
Hazard Assessment, US EPA, Health
Canada

LITERATURE/MONITORS/SURVEYS AVERAGE LIFETIME EXCESS CANCER RISK

AS PUBLISHED

CALCULATED
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Indoor Air

Data:

Published literature
and government
reports

Regional Variation:
Expect variation
among homes, but
not regionally

2006 CANADUN POTENTIAL LFETIRE EXCESS CANCER MSK ESTIMATE - INDOOR MR

Average Risk:

Dased o0 averageintake
3 Cander potancy of
unk rink factor from

Heakh Carasia o
ChA OSe0 [=]
unERA <

Marbnum Rak x
Beazedon marimum
Infiakon x highest cancer
potency factor o

uret b factor

i Dte. -

When potenad et

GXCRES Canta nskis

Mo than i per mithon

In vy inglo pathway,
AMONe etahed rik
WA ALME A Mary b
wiatultorcondirming
P e d 10 duts
ndividaalexposures

Mussing syméols ndicate
N0 Cancer potancy facter

OF Ut ik factoe, or N0
data avalabie

Data Qualty:
Wi Vary Low

M = Moderate
H =Hgh

ZaSUITING DD CHBAGE 1 MRasurv? Ievels
2
3 -
= B
2 8
A o

1GR3 - KROWS (ARl MOGENS
LISENE o ML COMPOUNY
Laberte

farcens

Derosiapyrers

12 3utdmre

Cadmaym prd (p0vs g COmEa el
Drrgrrarr [hecpssiere)
formaMichy i

Nebhelmn g nohs rome ooty
Bt

VAR A - PROBAS | CAR NOGENS
Dwmlergrmertount”

Lot ot ot c o troe ren

Pobe Mt ater b ternde

et M N rorisAtre

ARG I8 POSMter CAN NOCENS
LietN eyt

e nese
Berantiiuw e ere

B rcolh P ptene
oo oTeltere
hisrotorm

(R VT LR

Orryeans

Dhipioncent s
Dehbrionett e

Dehizevas

Bl roene

noeroll 2 3cdprere
Lnzens

M
K-rettcometyy e gdarine
Permdvionghena

3.4 ¢ chorophens

M

13,7 8 Temdv by o leooias dauin AP

s

wr

LPETIVE EXCRSS RISK PR MILLION
AEOAE

10,000

2

-
o0
-3
a o x
o0
x
-
°
o ax

PR N K

o0

Laa
acl
LS

=
<

PULTT T R SR

o <o

o o x

SBT3t e
PR L LR E
o x
*

FIRRAT N33 e




Dust

Data:

Published literature
and government
reports

Regional Variation:
Expect variation
among homes, but
not regionally
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2006 CANADUN POTENTWAL LFETIME EXCESS CANCER RISK ESTIMATE - DRINKIMNG VATER
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2006 CANADUN POTENTIAL LFETIN EXCESSCANCER RISK ESTIMIATE - FOOD AND BEVERAGE S
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Outdoor Air

Data:

National Air Pollution
Surveillance (NAPS)
AQ monitors

Regional Variation:

Lots of local variation in
concentration is expected —
have modelled concentrations
for residential locations

NAPS stations sited to capture
regional trends, but many
CAREX substances are traffic
and industry related — many
people may be in higher than
average areas
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Environmental Indicators: Risk-based approach

Environmeatal Estimate

Provincial Tables & Maps

Compare Substances

Trends

Methods

Data

Data Qualty
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Environmental Indicators: Risk-based approach

Environmental Estimate
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Environmental Indicators: Risk-based approach
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Environmental Indicators: Risk-based approach

Indicator: lifetime 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!

Limitations:
*Assumes lifetime exposure to current measured levels —not a ‘real’ cancer risk
*Uncertainty about measured levels

*Uncertainty about cancer potency factors ‘ eRISK tool

CAREX

CANADA wwwcarexcanadaca 12




CAREX eRisk tool

* MS Access eRISK GC.A..REX

d ppl ication Calculate potential excess ifetime oxcess cancer risk using data collected by CAREX Canada

available to users or your own data and scenarios
on request W|th BTAL Disrcary 15 2002 Daveloped by Desror Setmon and Sasr Craster CAREX Corade Uriverany of Victonis Sne
Vi

supporting manual 5300 1. Opan Promct and Choose Carcrogen

Shep 2. Envier Ldsetage Characierntcs
Contains all the
input data used for B T e v G NwINARY

the indicators (] a4 Eoter Food Concanvasors

REPORT: Extess Lfetrae Cancer Rk
Allows users to

change cancer Cul ACPORT:OotaOrtele
potency factors,
measured levels,

Potestinl |ifetime excess risk |3 estimated by muRiglying intake (he amourt inha‘ed or eaten) by a cancer potenty facier. Cancer

d d d new fOOdS etc. SOtency 1actors sometimes @ifer Resuns based on CaNCer pORenCy factors from Heath Canada, the United States Ervirgnments |
Protection Agency (US EFA) and e Caldomie OMice of Environmental Mealth Hazerd Adsessment (OEHHA) are intluded bere

Sxpiort Current Repdrt o 08

These estimales 235ume expsure SCCu’s al Bhe sarme level 24 hours per day, foe 20 years. This 13 racely true for any single individual,
( A R E x St using standard parametars alicws for COMpArEons ACross espasure pathaays and sutstances
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CAREX CAREX Emissions Mapping Project

EMISSIONS
PROJECT Mapping Sources and Concentrations of Known and Suspected Laronogens

For populations relying on local resources, environmental quality is critical —
avoiding local foods or contaminated areas is not an acceptable exposure

reduction strategy.

Developed with additional grant from CIHR:

* Synthesize existing spatial data on emissions and concentrations of known and

suspected carcinogens in the outdoor environment

* Create comparable exposure ‘profiles’ for regions to support prioritization

* 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

CAREX Often non-scientists

CANADA wwwcarexcanadaca




Environmental Indicators: Relative toxicity and
dynamic mapping

INCINERATORS NATIONAL

POLLUTANT
TRANSPORTATION RELEASE

INVENTORY

RESIDENTIAL HEATING

EMISSION FACTORS

STANDARDIZED " TOXICITY OF SUBSTANCE #1
TOTAL ANNUAL EMISSIONS TOXICITY OF REFERENCE SUBSTANCE

X
TOTAL ANNUAL EMISSIONS SUBSTANCE #1
X

CAN BE ADDED ALLOWS FOR TOTAL RANKING _
ACROSS SUBSTANCES ACROSS WATERSHEDS www.carexcanadaca 15
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Look in the Resources and Tutorals secix
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Provinces
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MORE FILES
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carcinogens.
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Levels n ok, 304, and sodment
B
Comtammaied stey
L8 hiom sther sostces

N 10 leam mote abowt how 1o use Google Eath. how to enderstand

PESTICIDE FILES
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Key information:

* 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 CAREX Emissions Mapping Project

-

Mapping Sources and Concemtrations of Known and Suspected Carcinogens

THs 300 contairg dred Anks to e summary Gaties that are 2l50 avalabtie DHough owr Google Earh ranking Nes

represen! emisOns CROANSd YOm

These abieo
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CAREX Emissions Mapping Project

Mapping Sources and Concentrations of Known and Suspected Carcinogens
[ 7

Erm

P SELICT A SUBSTANCE TO DOWNLOAD FILES:  Arsesse

& have assemdied 2 wide range of ansting data hom federal snd provinoal 3gences ot
NOZeNS D SUA0a0r M1 30M sediment and SuTace waler, reponed devels ¢ Arsenic
nnga amounds 30363 to of removed from mine alings and wask rock. Emissions esly

hazardous waske incineradors in 2000 are 2o avaladie here

MATIOMAL FULES

% axsbng data for 3 3peciic sulstance or Ssptay Hem w

VISUAEDe Whiate sOwrTe s e located o

ot regron. 118 mportant 15 1630 e e Meassred Vakios Matoos A Poluron Sureefiaods MAPS)
(et to understand Be data

Iadewinal frussoas

P SELECT A SUBSTANCE TO DOWNLOWD FILES:  Substance Name -

Ofher Soutces

Additional Questions:

« Where are the emitters of a selected
substance?

PROVINCIAL fiES

* Who is emitting, and how much?

] . . . Proveece ) L Surface Waler
« What about industrial emissions to water

8c B
and land?

L]
* What other sources might be emitters? =S

*\What levels have been measured here? -

oM
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COMMON EXPOSURE PATHWAY S:

Exposure occurs only when 2 subslancs o present mn
the ar you Breathe. the food dust and sod you et
and the water and bevarages you dnsk

_ Poltetants released 10 alr, land, and water may

travel throwgh dierent pathweys befoce coming
Into contact with a person,

The physical characteristics of a substance affoct
how long It stays In the enviconment, how far It
travals, and whether or not It can ransier between
o, water, and 30il, or be ehen up by plants,

Find cut which koown Of Suspectsd Catinogens on
the CAREX pnorty kst are prasent s which expodcre
patirways

Substances by exposure_ pattresy

Find cut mote about some Of the factons that affect

CAREX Manual of Google Carth Gasics

s Syrdem Requrements

+ Navigating in Geogle Earth

+  Searching in Google Eath ¥

v Addng and Sevng fiea n Google Exth

v Addng placemads polygons, and paths
CAREX Manual of Geocoding and Cresting Google Eant Sles
ot Exced 2007] OR  [lor Excel 2003]

s An Ovenvew of Excel Boscs

v Addng your ownt déta deectly fo Google Eam

»  Converting date m & spreaciabeet 1o & Google Earth Ale

Downdoad 1001, data, sod exsclises® 10 work throogh Geocoding Manual

* USasind Nav 20201 1« Do tew varson now

CXPOSUS Ny els A
Ousdoos air
(nedooe pie
ladiooe dust

i
f;;u TUTORIAL VIDEOS:

Ecods How To Read the Ranking Fil
Absony
How to Read the Pesticides Flles * In Progress

CAREX EMISSIONS MAPPING PROJECT

TING EMISSIONS OF KNOWN AND SUSPECTED
CARONOGENS TO OUTDOOR AIR

METHOOS FOR

* Exposure cat occwr through the shm bt thes pthvaary 1 tarely impodant in ¢
PO Y

O ULAAS AN e ABAg MAapd NS Googhe Earth Bas arw bl adns Bom OMer wadales Checx DOCE refusafy a8 we 55843 12
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Environmental Indicators: Relative toxicity and
dynamic mapping

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 time

* Supports hypothesis generation for environmental health studies

* Important ecosystem viewpoint — for some groups, avoidance of foods or areas is
not a viable exposure reduction option

Limitations:
* Cannot make direct connection to ambient concentration and potential intake
* Counts emissions within a region, but emissions will travel across boundaries
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CAREX — Environmental Exposures

Similar in Concept to:

Scorecard - the pollution information site http://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 concentrations in outdoor air (NATA)

CAREX Environmental Indicators & EMP
Provides two kinds of rankings:
®* Ranks based on emissions reported to the NPRI + our own estimates of

emissions from transportation, residential heating and non-reporting
hazardous waste incinerators — air only

Risk ranks based on national average levels reported for outdoor air, indoor
air, dust, drinking water, food and beverages
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Environmental substances: Group A

INDUSTRIAL

1,3-Butadiene

Acetaldehyde

Banzene

Chloroform

Dichloromethane

Ethylbenzene

Formaldehyde

Polychlorinated biphenyls (PCBs)
Tetrachloroethylene (PERC)
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245 Trchieeophenol
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Chioeofomnm
Dichioroacete aod
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N-nitrosoethyimethylamine

FEEEEW
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HYDROCARBONS
Senzialanmthracene
Berrolalpyrore
Benzojbifiuoranthene
Benzolk]Nuoranthene
Chrysene
indena]1.2,3-cd|prem
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SEER-82

METALS
Arsenicand arsenic compounds

Cadmium and cadmium compounds
Hexavalent chromium

Lead andinorganic lead compounds
Nickel and nickel comnounds

OTHER
Particulate air pollution
Dieselengine exhaust

FIBRES and DUSTS
Asbestos

PESTICIDES LARC
24-D 28
Chiorothalonil 28
Dichlornvos 28
Undane 28
MCPA 2B
MCPP 28
Pentachlorophenol 2B

RADIATION

Extremely low frequency magneticfields
Radon 1
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