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Persistent Bioaccumulative Toxins Persistent Bioaccumulative Toxins 
(PBTs)(PBTs) 
in Washington Statein Washington State

EcologyEcology’’s PBT Initiatives PBT Initiative
PBT  RulePBT  Rule
Previous and Future Chemical Previous and Future Chemical 

Action Plans (CAPs)Action Plans (CAPs)
Organization & Update on theOrganization & Update on the

Lead CAP ProcessLead CAP Process
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What are PBTs?What are PBTs?

Naturally occurring or humanNaturally occurring or human--made  made  
chemicals that:chemicals that:
–– Remain in the environment for a long timeRemain in the environment for a long time

–– PersistentPersistent
–– Build up in human or animal tissuesBuild up in human or animal tissues

–– BioaccumulativeBioaccumulative
–– Have adverse effects on living organismsHave adverse effects on living organisms

–– ToxicToxic
–– Also can readily migrate between the air, land and water Also can readily migrate between the air, land and water 

and travel long distancesand travel long distances
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Focusing on Persistent, Focusing on Persistent, 
Bioaccumlative Toxic ChemicalsBioaccumlative Toxic Chemicals 

(PBTs)(PBTs)
PBTs considered the PBTs considered the ““worst of the worstworst of the worst””
PBTs can cause human health impacts PBTs can cause human health impacts 
–– Young children, fetuses, and women of childYoung children, fetuses, and women of child--bearing bearing 

age are especially vulnerableage are especially vulnerable

PBTs impact environmentPBTs impact environment
–– Marine and terrestrial animals have increasing levels of Marine and terrestrial animals have increasing levels of 

some PBTssome PBTs

–– Chronic low dose exposures over time causing impactsChronic low dose exposures over time causing impacts
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PBT Chemicals come from a Variety of  
Exposure Sources

Oil & Hazardous 
Substance Spills

Stormwater Motor
Vehicles

Contaminated 
Sites

Industrial 
Releases to Air, 
Land & Water

Consumer 
Products

Pesticide 
Use
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EcologyEcology’’s PBT Initiatives PBT Initiative
Started in late 1998Started in late 1998
Proposed PBT StrategyProposed PBT Strategy -- December 2000December 2000

Mercury CAP Mercury CAP -- January 2003January 2003

–– Mercury LegislationMercury Legislation -- May 2003May 2003

GovernorGovernor’’s Executive Order 04s Executive Order 04--01 01 -- January 2004January 2004

PBT Rule PBT Rule -- January 2006January 2006

PBDE CAP PBDE CAP -- January 2006 January 2006 

–– PBDE LegislationPBDE Legislation -- April 2007April 2007
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EcologyEcology’’s PBT Rules PBT Rule 
Chapter 173Chapter 173--333 WAC333 WAC

Goal:Goal: Reduce & phaseReduce & phase--out uses, releases and out uses, releases and 
exposures of PBTs in WAexposures of PBTs in WA

PBT Rule helps Ecology set priorities on how to PBT Rule helps Ecology set priorities on how to 
address PBTsaddress PBTs
–– PBT and PBT and Metals of ConcernMetals of Concern ListList
–– Process to prioritize and schedule CAPsProcess to prioritize and schedule CAPs
–– Establishes the content of CAPsEstablishes the content of CAPs
–– Establishes a procedure for developing CAPsEstablishes a procedure for developing CAPs

First rule of its kind in the USFirst rule of its kind in the US
Procedural ruleProcedural rule
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Purpose of the PBT ListPurpose of the PBT List

Intended uses of the PBT List:Intended uses of the PBT List:
Chemical Action Plans Chemical Action Plans (by Ecology and DOH)(by Ecology and DOH)
Ambient monitoring Ambient monitoring (by Ecology)(by Ecology)
Biomonitoring Biomonitoring ((by DOH)by DOH)
Promote public awareness Promote public awareness 
Promote voluntary reduction measuresPromote voluntary reduction measures
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Chemicals on the PBT ListChemicals on the PBT List
MetalsMetals

MethylMethyl--mercurymercury

Combustion ByCombustion By--ProductsProducts
Polyaromatic  Hydrocarbons Polyaromatic  Hydrocarbons 
(PAHs)(PAHs)
Chlorinated Dioxins & FuransChlorinated Dioxins & Furans
Brominated Dioxins & FuransBrominated Dioxins & Furans

Metals of ConcernMetals of Concern
CadmiumCadmium
LeadLead

Flame Retardants
PBDEs
Tetrabromobisphenol A
Hexabromocyclododecane
Pentachlorobenzene

Organic Chemicals
1,2,4,5-Tetrachlorobenzene
Perfluorooctane Sulfonates 
(PFOS)
Hexachlorobenzene
Hexachlorobutadiene
Short-chain Chlorinated 
Parraffins
Polychlorinated 
Naphthalenes

Banned Pesticides
Aldrin/Dieldrin
Chlordane
DDT/DDD/DDE
Heptachlor Epoxide
Toxaphene
Chlordecone
Endrin
Mirex

Banned Flame Retardants
Hexabromobiphenyl

Banned Organic Chemicals
Polychlorinated Biphenyls 

(PCBs)
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Contents ofContents of 
Chemical Action PlansChemical Action Plans

CAP ContentsCAP Contents
–– General chemical informationGeneral chemical information
–– Production, uses, and releasesProduction, uses, and releases
–– Human health and environmental impactsHuman health and environmental impacts
–– Evaluation of current management approaches Evaluation of current management approaches 
–– Identification of policy options Identification of policy options 
–– RecommendationsRecommendations
–– Implementation stepsImplementation steps
–– Performance measuresPerformance measures

Regulatory ConsistencyRegulatory Consistency
Economic AnalysesEconomic Analyses
Safer SubstitutesSafer Substitutes
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Process for Preparing Chemical Process for Preparing Chemical 
Action PlansAction Plans

CAP ProcessCAP Process
–– Plan and scope the CAPPlan and scope the CAP
–– Coordinate with other agencies Coordinate with other agencies 
–– Create advisory committee Create advisory committee 
–– Collect information Collect information 
–– Develop draft recommendations Develop draft recommendations 
–– Public review and comment of draft CAPPublic review and comment of draft CAP
–– Final recommendations/Final CAPFinal recommendations/Final CAP
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The First 2 and The First 2 and 
Next 3 Chemical Action Plans (CAPs)Next 3 Chemical Action Plans (CAPs)

Mercury CAP Mercury CAP –– January 2003January 2003

PBDE CAP PBDE CAP –– January 2006January 2006

Multiyear CAP Schedule Multiyear CAP Schedule –– March 2007March 2007
Schedule for CAPs as follows:Schedule for CAPs as follows:

–– Lead Lead -- 20072007--0808
–– Polyaromatic Hydrocarbons (PAHs) Polyaromatic Hydrocarbons (PAHs) -- 20082008--0909
–– Perfluorooctane Sulfonates (PFOS) Perfluorooctane Sulfonates (PFOS) -- 20092009--1010
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Mercury CAP AccomplishmentsMercury CAP Accomplishments
Pounds of Mercury Collected  2003 - 2005
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From: Stapleton, 2006From: Stapleton, 2006

PBDEs in Human Samples from PBDEs in Human Samples from 
Around the WorldAround the World
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Lead CAP Development ProcessLead CAP Development Process

Ecology (Solid Waste Program) and DOH (Office Ecology (Solid Waste Program) and DOH (Office 
of Environmental Health Assessments) jointly of Environmental Health Assessments) jointly 
doing Lead CAPdoing Lead CAP
Advisory Committee createdAdvisory Committee created (July 2007)(July 2007)

Advisory Committee meetingsAdvisory Committee meetings (July (July –– January 08)January 08) 
[Open public meetings][Open public meetings]

Draft Lead CAPDraft Lead CAP (February 2008)(February 2008)

60 days public comment60 days public comment (February (February –– April 2008)April 2008)

Final Lead CAPFinal Lead CAP (May 2008)(May 2008)
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Lead CAP Advisory CommitteeLead CAP Advisory Committee
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Coordination With Other AgenciesCoordination With Other Agencies

Washington agencies:Washington agencies:
–– Department of Transportation (DOT)Department of Transportation (DOT)
–– Department of Fish & Wildlife (DFW)Department of Fish & Wildlife (DFW)
–– Department of Labor & Industries (L&I)Department of Labor & Industries (L&I)
–– Department of Community, Trade & Economic Department of Community, Trade & Economic 

Development (CTED)Development (CTED)
–– Department of Corrections (DOC)Department of Corrections (DOC)
–– Department of Early Learning (DEL)Department of Early Learning (DEL)

Federal agenciesFederal agencies
–– Environmental Protection Agency (EPA) Region 10Environmental Protection Agency (EPA) Region 10
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Lead CAP Advisory Committee Lead CAP Advisory Committee 
MeetingsMeetings

July 18July 18 –– Public health and environmental Public health and environmental 
concerns about lead, Lead CAP scope concerns about lead, Lead CAP scope 
September 12September 12 –– legacy leadlegacy lead

October 25October 25 –– lead in consumer productslead in consumer products

November 15November 15 –– lead in consumer productslead in consumer products

December 13December 13 –– occupational exposures in WA occupational exposures in WA 
and ongoing releases of leadand ongoing releases of lead
January 10January 10 –– wrap upwrap up
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So what is the concern about So what is the concern about 
lead?lead?

Human Health EffectsHuman Health Effects
Generally accepted that there is Generally accepted that there is ““no safe no safe 
levellevel”” of lead exposure  of lead exposure  
Children, especially from ages 0Children, especially from ages 0--6, 6, 
particularly vulnerableparticularly vulnerable
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Lead and Health Lead and Health -- GeneralGeneral

The health effects of lead are wellThe health effects of lead are well--studiedstudied
Studies in people, not animalsStudies in people, not animals
As blood lead levels go up, we see two As blood lead levels go up, we see two 
things:things:
–– itit’’s more and more likely people will be s more and more likely people will be 

harmedharmed
–– the effects get more seriousthe effects get more serious
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Concerns About BLL Action LevelConcerns About BLL Action Level

19911991-- CDC* established current BLL of 10 ug/dl CDC* established current BLL of 10 ug/dl 
as an action levelas an action level

CDC: CDC: ““Current BLL of 10 ug/dl did not define a Current BLL of 10 ug/dl did not define a 
threshold for the harmful effects of lead.threshold for the harmful effects of lead.””

Since 1991, research has strengthened Since 1991, research has strengthened 
evidence that childrenevidence that children’’s physical and mental s physical and mental 
development can be effected at BLLdevelopment can be effected at BLL’’s < 10 ug/dls < 10 ug/dl

* CDC. 2007. Recommendations of CDC’s Advisory Committee on 
Childhood Lead Poisoning Prevention Program
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So what is the concern about So what is the concern about 
lead?lead?

Environmental EffectsEnvironmental Effects
Lead is present in many consumer productsLead is present in many consumer products
Legacy lead releases to WashingtonLegacy lead releases to Washington’’s s 
environment from historical uses of:environment from historical uses of:
–– leadlead--based paints (1910based paints (1910--1977)1977)
–– leaded gasoline (1923leaded gasoline (1923--1995)1995)
–– leadlead--arsenate pesticide application (1900arsenate pesticide application (1900’’s s –– 19501950’’s)s)

Occupational exposuresOccupational exposures
Ongoing permitted releasesOngoing permitted releases
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US Lead Consumption US Lead Consumption 
19651965--20062006
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Sources of LeadSources of Lead

Legacy LeadLegacy Lead
–– Older Housing Older Housing 

(pre 1978 (pre 1978 –– lead based paint)lead based paint)

–– PlumbingPlumbing
–– Contaminated Soil Contaminated Soil 
–– Contaminated SedimentContaminated Sediment
–– Historical MiningHistorical Mining

http://images.google.com/imgres?imgurl=http://www.wallwork.me.uk/floor/gaspipe_large.jpg&imgrefurl=http://www.wallwork.me.uk/floorboards.html&h=1536&w=2048&sz=203&hl=en&start=13&um=1&tbnid=YvHvpKRhTnVkQM:&tbnh=113&tbnw=150&prev=/images%3Fq%3DLead%2Bpipes%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en
http://images.google.com/imgres?imgurl=http://greg13646.tripod.com/image.file/lead.jpg&imgrefurl=http://greg13646.tripod.com/rossiestory8.html&h=662&w=944&sz=63&hl=en&start=8&um=1&tbnid=a_k18aOWnE9i0M:&tbnh=104&tbnw=148&prev=/images%3Fq%3Dlead%2Bmining%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en
http://images.google.com/imgres?imgurl=http://www.ens-newswire.com/ens/apr2006/20060412_removal.jpg&imgrefurl=http://www.ens-newswire.com/ens/apr2006/2006-04-12-02.asp&h=268&w=400&sz=23&hl=en&start=18&um=1&tbnid=GClx4zaJMiJuYM:&tbnh=83&tbnw=124&prev=/images%3Fq%3Dcontaminated%2Bsediments%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DX
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Sources of LeadSources of Lead 
Consumer ProductsConsumer Products

http://images.google.com/imgres?imgurl=http://blogs.consumerreports.org/safety/WindowsLiveWriter/CPSCmovingclosertotighterleadjewelryrule_A223/reebokcharm%255B5%255D_1.jpg&imgrefurl=http://blogs.consumerreports.org/safety/2006/12/cpsc_moving_clo.html&h=200&w=200&sz=30&hl=en&start=3&um=1&tbnid=62kglUVSD-aCSM:&tbnh=104&tbnw=104&prev=/images%3Fq%3Dlead%2Bjewelry%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://rs.tacklewarehouse.com/tac/ProductImages/KTDS.JPG&imgrefurl=http://www.tacklewarehouse.com/descpage-KTDS.html&h=300&w=300&sz=4&hl=en&start=14&um=1&tbnid=u32BrW8xM4BlYM:&tbnh=116&tbnw=116&prev=/images%3Fq%3Dlead%2Bfishing%2Bweights%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.supplierlist.com/photo_images/37615/PVC_Garden_Hose.jpg&imgrefurl=http://www.supplierlist.com/products/category/1003/100368/p-0/Agricultural_Machinery.htm&h=681&w=908&sz=100&hl=en&start=1&um=1&tbnid=rbeIq2vyFhNb_M:&tbnh=110&tbnw=147&prev=/images%3Fq%3Dgarden%2Bhoses%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en
http://images.google.com/imgres?imgurl=http://www.doh.wa.gov/Publicat/2001_News/Images/coconut.jpg&imgrefurl=http://www.doh.wa.gov/Publicat/2001_News/01-41.html&h=917&w=689&sz=39&hl=en&start=4&um=1&tbnid=a8P_UUODOLPsoM:&tbnh=147&tbnw=110&prev=/images%3Fq%3Dlead%2Bin%2Bmexican%2Bcandy%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en
http://images.google.com/imgres?imgurl=http://i.cnn.net/money/2007/08/15/news/companies/lead_bibs/toysrus_bibs.03.jpg&imgrefurl=http://money.cnn.com/2007/08/15/news/companies/lead_bibs/%3Fpostversion%3D2007081509&h=361&w=220&sz=29&hl=en&start=5&um=1&tbnid=FwJouCFvvUziiM:&tbnh=121&tbnw=74&prev=/images%3Fq%3Dlead%2Bin%2Bbaby%2Bbibs%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.lpa-group.com/images/Lead%2520Acid%2520Gel%2520Batteries.jpg&imgrefurl=http://www.lpa-group.com/Lead_Acid_Gel_Battery.shtml&h=223&w=229&sz=33&hl=en&start=33&um=1&tbnid=iiW26G7tcOIhwM:&tbnh=105&tbnw=108&prev=/images%3Fq%3Dlead%2Bacid%2Bbatteries%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.leadfreewheels.org/pile.jpg&imgrefurl=http://www.leadfreewheels.org/&h=215&w=215&sz=8&hl=en&start=1&um=1&tbnid=tNUFZgfQjoA74M:&tbnh=106&tbnw=106&prev=/images%3Fq%3DLead%2Bwheel%2Bweights%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en
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Sources of LeadSources of Lead

Occupational sources of lead exposure Occupational sources of lead exposure 
–– Battery manufacture Battery manufacture 
–– Specialty glass manufactureSpecialty glass manufacture
–– Remodeling older homes Remodeling older homes 
–– Bridge sandblasting and paintingBridge sandblasting and painting
–– Gun rangesGun ranges

http://www.tarheelspecialties.com/images/DSCN0877.JPG
http://images.google.com/imgres?imgurl=http://www.corrosion-doctors.org/Bridges/images/devil-3.jpg&imgrefurl=http://www.corrosion-doctors.org/Bridges/devils-elbow.htm&h=260&w=391&sz=35&hl=en&start=5&um=1&tbnid=61MOCyZq8KcwlM:&tbnh=82&tbnw=123&prev=/images%3Fq%3Dbridge%2Bsandblasting%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.ivrs.go4customer.com/Directory/Electronic-Electrical-Goods/gifs/img2.bmp&imgrefurl=http://www.ivrs.go4customer.com/Directory/Electronic-Electrical-Goods/Auto-Battery.shtml&h=171&w=175&sz=89&hl=en&start=8&um=1&tbnid=HqpnLVK3M6obmM:&tbnh=98&tbnw=100&prev=/images%3Fq%3Dcar%2Bbattery%2Bmanufacturer%26svnum%3D10%26um%3D1%26hl%3Den%26rls%3DGGLR,GGLR:2005-50,GGLR:en%26sa%3DG
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Ongoing Releases of Lead in WAOngoing Releases of Lead in WA
SourcesSources Amount (tons)Amount (tons) MediumMedium
IndustrialIndustrial

MiningMining 22172217 air, land, waterair, land, water
FederalFederal 895895 air, land, waterair, land, water

High energy usersHigh energy users 5252 air, land, waterair, land, water
Remaining reportersRemaining reporters 6868 air, land, waterair, land, water

MetalsMetals 88 air, landair, land
Small users (<100lbs)Small users (<100lbs) ?? air, land, waterair, land, water
Consumer productsConsumer products

BatteriesBatteries 600600 landland
Fishing weightsFishing weights 132132 waterwater
Wheel weightsWheel weights 4040 air, land, waterair, land, water
Aviation fuelAviation fuel 2727 airair

Other productsOther products ? ? air, land, waterair, land, water
Legacy Legacy ?? air, land, waterair, land, water



State Board of Health                         State Board of Health                         
1111--1414--0707 2828

Range of Possible CAP Range of Possible CAP 
RecommendationsRecommendations

AlternativesAlternatives
Improve best Improve best 
management practicesmanagement practices
Labels Labels 
Product bansProduct bans
Status Quo (No Action)Status Quo (No Action)

Education Education 
BiomonitoringBiomonitoring
Update standards & Update standards & 
enforcementenforcement
AbatementAbatement
PreventionPrevention

Recommendations are not limited to Ecology or DOH
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For Additional InformationFor Additional Information 

Ecology Lead CAP Web Page:Ecology Lead CAP Web Page: 
http://www.ecy.wa.gov/programs/swfa/leadcap/http://www.ecy.wa.gov/programs/swfa/leadcap/

Holly DaviesHolly Davies 
Lead CAP DeveloperLead CAP Developer 
Solid Waste & Financial Solid Waste & Financial 
Assistance ProgramAssistance Program 
Department of EcologyDepartment of Ecology 
PO BOX 47600PO BOX 47600 
Olympia, WA 98504Olympia, WA 98504--76007600 

P: (360) 407P: (360) 407--73987398 
E: E: HDAV461@ecy.wa.govHDAV461@ecy.wa.gov

Mike GallagherMike Gallagher 
Ecology PBT CoordinatorEcology PBT Coordinator 
Solid Waste & Financial Solid Waste & Financial 
Assistance ProgramAssistance Program 
Department of EcologyDepartment of Ecology 
PO BOX 47600PO BOX 47600 
Olympia, WA 98504Olympia, WA 98504--76007600 

P: (360) 407P: (360) 407--68686868 
E: E: MGAL461@ecy.wa.govMGAL461@ecy.wa.gov

mailto:HDAV461@ecy.wa.gov
mailto:MGAL461@ecy.wa.gov
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