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OverviewOverview

•• Risk assessment approachRisk assessment approach

•• DEQ guidanceDEQ guidance

•• Health Department Health Department 
involvementinvolvement

––Benefits of breastfeedingBenefits of breastfeeding



IntroductionIntroduction

•• Environmental regulations are risk Environmental regulations are risk 

basedbased

•• A risk assessment is being performed A risk assessment is being performed 

for the Portland Harbor federal for the Portland Harbor federal 

superfund sitesuperfund site

•• Fish consumption is the main Fish consumption is the main 

exposure pathwayexposure pathway

•• Breastfeeding is being added as an Breastfeeding is being added as an 

exposure pathwayexposure pathway

Conceptual modelConceptual model
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Risk characterizationRisk characterization

Exposure Toxicity Risk

Risk characterizationRisk characterization

•• Relatively easy for adult Relatively easy for adult 

exposure from fish exposure from fish 

consumptionconsumption

•• More complicated for infant More complicated for infant 

exposure, but methods are exposure, but methods are 

availableavailable



Risk calculations for infantRisk calculations for infant

•• Equations taken from EPA risk Equations taken from EPA risk 

assessment guidance for assessment guidance for 

combustion facilities (Sept 2005)combustion facilities (Sept 2005)

•• Previously applied at one major Previously applied at one major 

river site and some northwest river site and some northwest 

sitessites

Risk characterization results Risk characterization results 

(Portland Harbor example)(Portland Harbor example)

•• NonNon--cancer risks to adults cancer risks to adults 

are highare high

•• Risks to infants are a lot Risks to infants are a lot 

higher for PCBshigher for PCBs



Now what?Now what?

•• Time to call Health DepartmentTime to call Health Department

•• Need to consider benefits of Need to consider benefits of 

breastfeedingbreastfeeding

•• Need to be confident about our Need to be confident about our 

modelingmodeling

–– Compare results with other modelsCompare results with other models



Focus on Polychlorinated Focus on Polychlorinated 

Biphenyls Biphenyls ---- PCBsPCBs



Comparison of ModelsComparison of Models

•• Eight Inuit motherEight Inuit mother--infant pairs infant pairs 
selected from larger study (75 pairs)selected from larger study (75 pairs)

–– Breastfed for at least 11 monthsBreastfed for at least 11 months

–– Equal number male and female infantsEqual number male and female infants

–– Full range of milk concentrationsFull range of milk concentrations

•• Calculated milk concentrations of Calculated milk concentrations of 
PCBPCB--153 and dose to infant153 and dose to infant

•• Haddad model was validated with Haddad model was validated with 
observed dataobserved data

Calculated doses were similarCalculated doses were similar

Model Comparison

1-Year Average PCB-153 Dose to Infant
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Infant dose v. maternal doseInfant dose v. maternal dose

Comparison of PCB-153 Average Dose to Mother

and Infant (at 6 Months) Calculated with Haddad Model
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Minimal Risk Dose (0.03 µg/kg/day)

Infant pathway added to DEQ Infant pathway added to DEQ 

guidanceguidance

•• DEQ guidance provides details DEQ guidance provides details 

on evaluation approachon evaluation approach

•• We developed a simple method We developed a simple method 

to calculate risk to infants based to calculate risk to infants based 

on risk to adultson risk to adults

•• DEQ screening values will DEQ screening values will 

incorporate infant pathwayincorporate infant pathway



Infant Risk Adjustment FactorInfant Risk Adjustment Factor

IRAF = HQIRAF = HQinfantinfant / HQ/ HQmothermother

HQHQinfantinfant = HQ= HQmothermother x IRAFx IRAF

DEQ table of IRAFsDEQ table of IRAFs

Chemical IRAF

PCBs 25

Dioxins 2

DDTs 2



Breastfeeding benefitsBreastfeeding benefits

•• Boosts immune functionBoosts immune function

•• Reduces risk of several chronic Reduces risk of several chronic 

health conditionshealth conditions

•• Improves IQ and neurocognitive Improves IQ and neurocognitive 

functionfunction

•• Provides perfectly balanced and Provides perfectly balanced and 

inexpensive nutritioninexpensive nutrition

•• Lowers mortality ratesLowers mortality rates

Message from OHAMessage from OHA

•• In the absence of individual In the absence of individual 

breast milk PCB measurements, breast milk PCB measurements, 

the best option is to continue the best option is to continue 

promoting breastfeeding as the promoting breastfeeding as the 

healthiest option for infantshealthiest option for infants

•• Public health message should Public health message should 

focus on encouraging focus on encouraging 

compliance with fish advisories compliance with fish advisories 

already in placealready in place



ConclusionsConclusions

•• Environmental cleanup Environmental cleanup 

regulations focus on riskregulations focus on risk

•• We have risk assessment tools We have risk assessment tools 

to evaluate risks by to evaluate risks by 

breastfeeding routebreastfeeding route

•• There are potentially significant There are potentially significant 

risks to breastfeeding infants of risks to breastfeeding infants of 

high fish consumption mothershigh fish consumption mothers



ConclusionsConclusions

•• DEQ guidance now specifically DEQ guidance now specifically 

addresses the infant exposure addresses the infant exposure 

pathwaypathway

•• Revised screening levels will Revised screening levels will 

incorporate infant exposureincorporate infant exposure

ConclusionsConclusions

•• Calculated risks are not intended to Calculated risks are not intended to 
advise women about whether or not advise women about whether or not 
to breastfeedto breastfeed

•• Benefits outweigh the risksBenefits outweigh the risks

•• Women/girls should reduce exposure Women/girls should reduce exposure 
to contaminants to optimize benefits to contaminants to optimize benefits 
of breastfeedingof breastfeeding

•• The earlier maternal exposure to The earlier maternal exposure to 
contaminants is reduced, the better contaminants is reduced, the better 
for the future infantfor the future infant



CollaborationCollaboration

ResearchResearch

•• Oregon DEQOregon DEQ

•• Oregon Health Oregon Health 

AuthorityAuthority

•• U.S. ATSDRU.S. ATSDR

•• U.S. EPA Region 10U.S. EPA Region 10

•• Colorado State Colorado State 

UniversityUniversity

•• University of MontrealUniversity of Montreal

ApplicationApplication

•• DEQDEQ

•• OHAOHA

–– Office of Environmental Office of Environmental 

Public HealthPublic Health

–– Office of Family HealthOffice of Family Health

•• ATSDRATSDR

•• EPAEPA

DEQ risk assessment DEQ risk assessment 

guidanceguidance

http://www.deq.state.or.us/lq/cu/health.htm
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Equation for calculating Equation for calculating 

concentration in milkfatconcentration in milkfat

 



Factors used to calculate Factors used to calculate 

concentration in milkfatconcentration in milkfat

Steadystate 

concentration 

in mother

Factor to 

account for 

chemical loss 

during 

breastfeeding

Factor to 

account for 

non-steady 

state 
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Average 
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