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ObjectivesObjectives

Identify major media for exposure to Identify major media for exposure to 
environmental hazards through air and water.environmental hazards through air and water.
Describe basic environmental risk management Describe basic environmental risk management 
and risk communication strategies for and risk communication strategies for 
environmental hazards.environmental hazards.



Clean Air ActClean Air Act

19701970--National Ambient Air National Ambient Air 
Quality Standards Quality Standards 

(NAAQS (NAAQS ““naxnax””))
Criteria PollutantsCriteria Pollutants

Primary StandardsPrimary Standards--human healthhuman health
Secondary StandardsSecondary Standards--agricultural agricultural 
crops, livestock, vegetation, crops, livestock, vegetation, 
buildingsbuildings



Criteria Air PollutantsCriteria Air Pollutants

Particulate Matter (PMParticulate Matter (PM2.5 2.5 ))
Sulfur Dioxide (SOSulfur Dioxide (SO22))
Carbon Monoxide (CO)Carbon Monoxide (CO)
Nitrogen Dioxide (NONitrogen Dioxide (NO22))
Ozone (OOzone (O33))
Lead (Lead (PbPb))

19701970--National Ambient Air Quality StandardsNational Ambient Air Quality Standards



Ambient Air QualityAmbient Air Quality

““nonnon--attainment areasattainment areas”” What is What is 
the evidence? the evidence? 

AsthmaAsthma
Adult Cardiac M & M Adult Cardiac M & M 
Congenital heart defectsCongenital heart defects





Hazardous Air PollutantsHazardous Air Pollutants
((HAPsHAPs))

AsbestosAsbestos
MercuryMercury
BerylliumBeryllium
BenzeneBenzene
Vinyl chlorideVinyl chloride
ArsenicArsenic
RadionuclidesRadionuclides
Coke oven emissionsCoke oven emissions



Airborne ContaminantsAirborne Contaminants

Direct assimilationDirect assimilation
Bioaccumulation/Bioaccumulation/BioconcentrationBioconcentration

e.g., atmospheric Hg                             e.g., atmospheric Hg                             
↓↓

into methyl Hginto methyl Hg
↓↓

concentrated in fishconcentrated in fish



Airborne Contaminants                   Airborne Contaminants                   
& Children& Children

May promoteMay promote
Cancer Cancer 
Birth defectsBirth defects
Adverse effects on:Adverse effects on:

Respiratory SystemRespiratory System
Cardiovascular SystemCardiovascular System
NeurologicNeurologic SystemSystem
Immune SystemImmune System



Increased Exposure of ChildrenIncreased Exposure of Children

Spend Spend ↑↑ time outdoors (time outdoors (↑↑ respresp. . rtrt))
Spend Spend ↑↑ time outdoors/afternoons in time outdoors/afternoons in 
summer (when ozone levels highest)summer (when ozone levels highest)
Less likely to report exposure related Less likely to report exposure related 
symptomssymptoms



Increased Susceptibility of Increased Susceptibility of 
Children to Air PollutantsChildren to Air Pollutants

Lungs may be Lungs may be ↑↑ susceptible to pollutant susceptible to pollutant 
induced injuryinduced injury
OxidantOxidant--induced injury may induced injury may 
→→inflammatory mechanisms inflammatory mechanisms 
(permanently alter lung structure)(permanently alter lung structure)
Pollutants mayPollutants may →→ decreased decreased 
lung growth/max. lung sizelung growth/max. lung size



Indoor Air PollutantsIndoor Air Pollutants



Indoor PollutantsIndoor Pollutants

BiologicalBiological
VaporsVapors
GasesGases
Particulate matterParticulate matter
Outdoor Outdoor 
pollutantspollutants

90% of day



Human Activity FactorsHuman Activity Factors

Cleaning agentsCleaning agents
ETSETS
SolventsSolvents
AllergensAllergens

ParticulatesParticulates
Dust fibersDust fibers
MoldMold
PesticidesPesticides



Heavy Metals: Airborne PB & HgHeavy Metals: Airborne PB & Hg

PbPb--
Lead paintLead paint
Lead containing Lead containing 
dust from outsidedust from outside
Arts & crafts Arts & crafts 
material material 
Treated or painted Treated or painted 
wood (in wood (in 
fireplace)fireplace)

HgHg
Latex indoor paint Latex indoor paint 
containing phenyl containing phenyl 
mercuric acetatemercuric acetate
ThermostatsThermostats
Fluorescent light bulbsFluorescent light bulbs
BarometersBarometers
Glass thermometersGlass thermometers

Sources: Sources: 



Lead: SourcesLead: Sources

Home remediesHome remedies
LitargirioLitargirio
AzarconAzarcon
GretaGreta
PaylooahPaylooah
GhasardGhasard
BalaBala goligoli
KanduKandu

Mini blinds?Mini blinds?



Airborne MercuryAirborne Mercury

Religious practices including:Religious practices including:
SantariaSantaria
VoodooVoodoo
Palo Palo MayombeMayombe
EspiritismoEspiritismo

Some Chinese & Indian folk remediesSome Chinese & Indian folk remedies



WaterWater

Americans drink more than Americans drink more than 
one billion glasses of tap one billion glasses of tap 
water daily  water daily  



Sources of Water PollutionSources of Water Pollution

Point SourcesPoint Sources--well definedwell defined
Industrial waste waterIndustrial waste water
Municipal waste waterMunicipal waste water

NonNon--Point Sources*Point Sources*--run off or seepage from landrun off or seepage from land
Agricultural/urban runoffAgricultural/urban runoff
Atmospheric depositionAtmospheric deposition
Migration from  disposal siteMigration from  disposal site
LUSTsLUSTs



Sources of Water PollutionSources of Water Pollution
NonNon--Point sourcesPoint sources

Underground Injection WellsUnderground Injection Wells
750 billion gallons hazardous/                                  750 billion gallons hazardous/                                  
nonnon--hazardous waste annuallyhazardous waste annually
89% can threaten aquifer89% can threaten aquifer



Drinking Water Supplies Drinking Water Supplies 

Ground waterGround water--
50% of US population50% of US population

Mixed surface & ground waterMixed surface & ground water--
50% of US population50% of US population



Safe Drinking Water ActSafe Drinking Water Act

Maximum Contaminant Levels Maximum Contaminant Levels 
BiologicalBiological
ChemicalChemical
RadioactiveRadioactive

Regulates Regulates ““communitycommunity”” water systemswater systems



Microbial ContaminantsMicrobial Contaminants

MorbidityMorbidity
MortalityMortality
Limited recognition & reportingLimited recognition & reporting
Gaps in passive disease Gaps in passive disease 
surveillancesurveillance



Chemical Contaminants Chemical Contaminants 
in Waterin Water

Synthetic/organic chemicalsSynthetic/organic chemicals
MutagenicMutagenic
CarcinogenicCarcinogenic
LongLong--term health effects?term health effects?



Radon in WaterRadon in Water
Inhalation exposureInhalation exposure

ShoweringShowering
FlushingFlushing
LaunderingLaundering
DishwashingDishwashing

RemediationRemediation



Safe Drinking Water ActSafe Drinking Water Act

45,000,000 Americans use unregulated 45,000,000 Americans use unregulated 
water supplies daily:water supplies daily:

Size criteriaSize criteria
Private wellsPrivate wells

Vulnerable to contamination Vulnerable to contamination 
from:from:

Septic systemsSeptic systems
Industrial/Agricultural chemicalsIndustrial/Agricultural chemicals
Chemicals applied to lawnsChemicals applied to lawns



Fish AdvisoriesFish Advisories

Advisories in 48 statesAdvisories in 48 states
32.9% of lakes (94,715 lakes)32.9% of lakes (94,715 lakes)
15.3% of river miles15.3% of river miles
71% of all coastal waters in 48 contiguous 71% of all coastal waters in 48 contiguous 
statesstates

Statewide advisories  Statewide advisories  
BioaccumulativeBioaccumulative pollutantspollutants

HgHg
PCBsPCBs
ClordaneClordane
DioxinsDioxins
DDT DDT 





Drinking Water ChoicesDrinking Water Choices

ID contaminants of concernID contaminants of concern
Base client counseling on Base client counseling on 
knowledge of knowledge of likelylikely contaminantscontaminants

ChemicalChemical
BiologicalBiological
RadionuclideRadionuclide



Water TestingWater Testing

Public water suppliesPublic water supplies
National Primary Drinking Water RegulationsNational Primary Drinking Water Regulations

Private wellsPrivate wells
Not regulated except for newly dug (in Not regulated except for newly dug (in somesome
states)states)

Should test annually forShould test annually for
Nitrate, pH, Nitrate, pH, coliformcoliform bacteria, TDSbacteria, TDS
If problem suspected e.g., radon, chemical If problem suspected e.g., radon, chemical 
contaminationcontamination--more oftenmore often
Testing done at state certified labTesting done at state certified lab



Water FiltrationWater Filtration

Every filter cannot remove Every filter cannot remove every every 
contaminantcontaminant
NSF Certification NSF Certification 

Based on ANSI water                               Based on ANSI water                               
filtration standards filtration standards 

www.nsf.orgwww.nsf.org Chemical?
Biological?

Radionuclides?
Bottled Water?



Risk CommunicationRisk Communication

Scientist see risk objectivelyScientist see risk objectively
Public objective Public objective andand subjective            subjective            

““What does it mean to  me and my family?What does it mean to  me and my family?””

respond to risks as they perceive themrespond to risks as they perceive them



Cardinal Rules of Risk Cardinal Rules of Risk 
CommunicationCommunication

Involve the public/stakeholdersInvolve the public/stakeholders
Have a communication plan and a clear Have a communication plan and a clear 
messagemessage
Listen to the stories of the stakeholdersListen to the stories of the stakeholders
Be honest, frank, and openBe honest, frank, and open
Work with credible sourcesWork with credible sources
Provide access to informationProvide access to information
Speak clearly and with compassionSpeak clearly and with compassion

--CovelloCovello & Allen, 1988& Allen, 1988



Children are 30% of the                 Children are 30% of the                  
worldworld’’s population and s population and 
100% of our future100% of our future


