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Provide background on arsenic and lead soil contamination problems in Washington

Describe some of the challenges dealing with arsenic and lead soil contamination problems

Describe some of the steps being taken to address soil contamination problems in the state




Overview of Today’s Presentation

Background on the cleanup regulatory structures

Standards for protecting human health under
Washington State and Federal cleanup laws

Description of one cleanup problem and the
regulatory dilemma facing Ecology

How toxicology principles frame the regulatory
strategies being used to reduce exposure to
contaminated soils

Policy choices that resulted from these principles
Examples of implementation of these choices
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Program Goals and Mission
Preamble to the Model Toxics Control Act

“Each person has a fundamental and inalienable
right to a healthful environment, and each person
has a responsibility to preserve and enhance that
right. The beneficial stewardship of the land, air,
and waters of the state is a solemn obligation of the
present generation for the benefit of futur%,,
generations.”

The goals and mission of the Toxics Cleanup
Program is to get contaminants from the
environment and keep them out.
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We work closely with:
   Communities,
   local governments and tribes,
   other government agencies,
   the parties responsible for causing the contamination.


Cleanup Authorities

Cleanups in Washington are conducted under two main
authorities:

State: Model Toxics Control Act (MTCA)
Chapter 70.105D RCW

Federal: Comprehensive Environmental Response,
Compensation, Liability Act (CERCLA)

These two Laws are based on common principles and share
many common features.



Common Features

 Washington cleanup law is modeled on Federal Superfund
law.

e Common principles and features include:

Polluters are held liable for cleaning up the properties they
own and pollution they caused.

Both laws establish tax on hazardous substances that pays
for cleanup of orphaned sites and sites where
owners/operators refuse to conduct cleanup.

State and federal programs include similar processes for
Investigations and cleanup actions.

Cleanup standards must comply with other environmental
standards (for example, drinking water standards.



Key Distinctions

MTCA: CERCLA:

Department of Ecology Environmental Protection Agency

« Hazardous Substances « Hazardous substances

(includes petroleum) (excludes petroleum)

* Most cleanups done voluntarily or e Formal agency oversight of
through a legally binding order or cleanups with legally binding
decree. agreements.

e Many big and small sites  Limited number of big sites

* Cleanup actions must comply with: e Cleanup actions must comply with:

* All'applicable laws and regulations o All applicable laws and regulations

e Maximum cancer risk = e Maximum cancer risk =

11in 100,000 1in 10,000



Contaminated Sites in Washington
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Each year: 300-400 sites are reported to the program.
200 to 300 sites are cleaned up.
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State-wide: 300-400 new sites per year.


200-300 completed cleanups each year.


Contaminants at Sites

O Petroleum
Contaminants

3,680 All
Other Sites

B Metals, including those
in the PBT Rule

O PBTs (inlcudes PAHSs,

1,296 PBT 1,690 Priority P.est.icid es, PCBs,
T i Dioxins
Al g Metals Sites O All othe)r Contaminates
1,034 Sites
Petroleum, 4,030 Priority Metals, 1,690
Halogenated Organic Compounds, 987 Other Metals, 448
Non-Halogenated Solvents, 958 PAHs, 569
PCBs, 483 Pesticides, 297
Conventional Contaminants, Organic, 289 Conventional Contaminants, Inorganic, 225 Phenolic
Compounds, 213 Base Neutral Organics, 196
Corrosive Wastes, 125 Arsenic, 112
Dioxins, 54 Reactive Wastes, 43
Asbestos, 42 Radioactive Wastes, 22

MTBE, 19 uxo, 1



Historic Arsenic and
Lead Soil Contamination

Large areas of Washington have elevated
levels of arsenic and lead.
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The Regulatory Dilemma —

I ead and Arsenic in Soils

 What should be spent, required, changed or provided Iin
order to improve efforts to prevent health, equity and

financial problems associated with soils containing arsenic
and/or lead at levels given:

— The potential health consequences and the
uncertainties surrounding those consequences;

— The variabllity in exposures and susceptibility;
— Multiple sources of lead and arsenic exposure;

— The financial costs associated with implementing
measures to reduce exposure.
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The Regulatory Dilemma



Policy Choices Underlying
Our Regulatory Strategy

 Who are we trying to protect?

« How much human health and ecological risk is
acceptable?

« \What can we do to reduce health risks?
* Tiered response

* Integration with community/economic land use
decisions

 Education and community awareness

 What is the appropriate balance between
publicly-mandated and privately-initiated actions?



Decision Framework

Cleanup Standards

Define Land Uses
and Exposure
Pathways

Decide Who Are
We Trying to
Protect

Select Cleanup

Levels That Protect
Those Groups

Cleanup Measures

Removal
Containment

IndividualProtection
Measures
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General Framework – Two Part Approach
 


Cleanup Standards (“cleanup levels” and “points of compliance”): 
  
Cleanup Levels:   What level of a hazardous substance does not threaten human health and the environment under current and potential future exposure conditions? 

Points of Compliance:   Where on the site do the cleanup levels need to be met?   


Protective Measures:  
 
Cleanup actions:   What technologies or combinations of technologies can best achieve the cleanup standards? 

Interim actions:   What types of short-term measures can be taken to reduce the potential for exposure to soils with concentrations above the cleanup levels?

Individual protection measures:   What steps can individuals take to reduce contact with soils that have concentrations above the cleanup levels?  




Health-Based
Cleanup Standards

Health Risk =/(Toxicity, Exposure)

Exposure =f(levels, pathways, behavior)

Soil Acceptable RISK
Cleanup
Level e
mg/kg [Contact Rate] x [Toxicity]
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Health-Based Cleanup Levels


Health risk is a function of exposure and toxicity.

Exposure is dependent upon the level of the substance, who is exposed and how much a person is exposed.  

Soil cleanup levels are calculated based on information on who is exposed, how they are exposed and the toxicity of the chemical of concern.  



Exposure Determines
Cleanup Levels

Exposure Cleanup Levels
Potential

Exposure Frequency
Exposure Duration
Soil Ingestion Rates
Soil Concentrations
Dermal Contact Rates
Bioavailability

Body Weight
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Exposure Assumptions Determine Interim Action Criteria


Exposure analyses have addressed exposure via two main pathways:

Direct contact (dermal absorption);
Incidental soil ingestion. 

There is considerable variability in the level of exposure among any group of individuals.   

Evaluation of potential exposure in public child use areas were based on estimates of the “reasonable maximum exposure” (RME) for particular sites.   EPA guidance states that “…the goal of the RME is to combine upper bound and mid-range exposure factors…so that the result represents an exposure scenario that is both protective and reasonable; not the worst possible case…”

The exposure parameters used to evaluate the need for interim actions have been obtained from several sources:  

The Model Toxics Control Act Cleanup Regulation;
Federal guidance materials;
Evaluations performed for similar sites with the same contaminants.  


Identify Land Uses and Exposure

Surface Water P at h W a.y S S 4
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Step #1 - Define Land Uses and Exposure Pathways

Methods for establishing cleanup levels are organized into two land use categories:

Industrial sites
Unrestricted site use (e.g. all other types of land uses including residential, schools, parks, agricultural, etc)

Methods for establishing health-based cleanup levels take into account several types of exposure pathways.

Direct contact (soil ingestion and skin contact)
Soil-to-ground water-to-drinking water
Inhalation of windblown soil particles or vapors 
Other pathways (e.g. surface water runoff, food uptake)   

Direct contact (soil ingestion and skin contact) is the primary pathway of concern for arsenic and lead at most sites.  



Toxicity Determines
Cleanup Levels

Toxicity & Cleanup
Carcinogenicity Levels

Risk of Developing Cancer
Non-Cancer Health Effects
Lead Poisoning
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Toxicity Determine Interim Action Criteria


Evaluations on the need for interim actions have considered a range of potential health concerns. 

There are often uncertainties in the relationship between the level of exposure to a particular contaminant and the health effects that may occur as a result of that exposure.   

There can  also be  considerable variability within any group of individuals in terms of how people respond to a given level of exposures.   

Regulatory agencies typically employ several approaches to deal with uncertainty and variability:

Safety factors;  
Health protective methods for extrapolate results at high exposure levels to predict health impacts associated with low levels of exposure.     

Toxicity information used to evaluate the need for interim actions was obtained from several sources:   

EPA guidance materials;
Scientific literature;
Center for Disease Control (CDC) guidance on lead poisoning



Acceptable Risks
Determine Cleanup Levels

Acceptable Cleanup
Level Levels

Acceptable Cancer Risk
Hazard Quotient/Margin of Exposure
Acceptable Blood Lead
Concentrations
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Policy Choices Determine Interim Action Criteria


Evaluation of the need for interim actions considered a range of acceptable cancer risks:   

Soil levels corresponding to a target cancer risk of of one-in-a million;
Soil levels corresponding to a target cancer risk of one-in-a hundred thousand;
Soil levels corresponding to a target cancer risk of one-in-ten thousand.

Evaluation of the need for interim actions considered a range of hazard quotient values.

Hazard quotient of one (1);
Hazard quotient of five (5); and 
Hazard quotient of ten (10)

Evaluation of the need for interim actions considered a range of blood lead levels:

Blood lead level of 10 ug/dL; 
Blood lead level of 15 ug/dL; and 
Blood lead level of 20 ug/dL. 



Policy Choice #1:
Who are we trying to protect?

Elevated levels of arsenic
and lead in soils where Kids  ssgsage

play.
People were concerned

— Children’s health
— Own health
— Financial health

Most Susceptible / Exposed

They were seeking
Information and solutions.
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Overview

Children are playing in areas where low-to-moderate levels of arsenic and lead in the soil exceed standards for protecting human health.

People are concerned about this issue.  Concerns include:

Health of their children; 
Property values and other financial impacts;
Lack of timely information on things people can do to reduce exposure and protect property values; 

Traditional ways of dealing with cleanup sites are not able to provide timely and/or comprehensive solutions. 

Large areas 
High community expectations in terms of services/responses by state and local agencies (types of responses and timeframes)
Needs/expectations are increasing at a time that government’s capacity to respond is being constrained by financial realities.


Arsenic and Lead Toxicity

Arsenic

e EX

posure to inorganic arsenic Is associated with

wide range of health effects.

e Elevated arsenic levels are also associated with
several types of ecological impacts.

L eao

e EX
of

posure to lead is also linked to a wide range
nealth affects for children and for adults.

e Elevated lead levels have also been associated
with a wide range of ecological impacts.
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Arsenic – Human Health and Ecological Concerns

Ingestion of inorganic arsenic has been reported to cause more than 30 different types of adverse health effects in humans.   These include skin abnormalities,, abnormal heart function,, liver and kidney damage, diabetes, impaired nerve functioning and various forms of cancer.  

When establishing cleanup levels, the primary focus has been on reducing cancer risks. 

Exposure to elevated levels of arsenic have also been associated with a range of ecological impacts such as limiting plant growth and adverse health effects in small animals.  
Lead – Human Health and Ecological Concerns

Children are especially at risk from lead.   Long-term low level exposure to lead in children may reduce intelligence, delay motor development, impair memory, result in behavior problems, hearing problems and trouble with balance.  

Lead exposure in adults has been linked to kidney problems, reproductive problems and elevated blood pressure. 

Exposure to elevated levels of lead have also been associated with a range of ecological impacts such as limiting plant growth and adverse health effects in small animals. 



Policy Choice #2;
How much risk is acceptable?

e Cancer Risks:

« MTCA cleanup levels based on a 1 in 1 million
cancer risk.

« Non-Cancer Risks (Human Health and
Ecological Risks):

« MTCA cleanup levels based on a hazard
guotient of 1.

e Lead Contamination:

« MTCA cleanup levels based on preventing
blood lead levels above 10 ug/dL.
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Blood Lead Guidelines

The Center for Disease Control (CDC) considers children to have an elevated level of lead if the amount of lead in the blood is above 10 ug/dL. They recommend precautionary measures:  

Reduce soil/house dust exposures through regular hand and face-washing, replanting bare areas in yards/play areas, door mats, remove shoes at door, regular house vacuuming & dusting. 
Proper nutrition/Balanced diet to minimize lead absorption
Run tap water for 15-30 seconds prior to drinking
Identify other potential sources (e.g. lead-based paint etc)

CDC recommends that medical evaluation and environmental investigation and remediation be performed for all children with blood levels equal to or greater than 20 ug/dL. (or situations where levels above 15 ug/dL persist for more than 3 months)

People should take precautionary measures to reduce exposures
Coordination of care (case management) and clinical management;
Environmental investigation & lead hazard control
Results are automatically reported to local health department so that assistance in treatment and exposure prevention can be provided.   

CDC states that medical treatment may be necessary in children if the lead concentration in blood is higher than 45 ug/dL. They recommend inititating the following actions within 48 hours:

Coordination of care & clinical management 
Environmental investigation & lead hazard control.  

CDC recommends immediate hospitalization if a child’s blood lead levels exceed 70 ug/dL.  


Many areas have soil levels

above cleanup levels
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Policy Choice #3:.
What can we do to reduce rnsks?

Utility of traditional cleanup approach

Tiered response based on potential for
exposure and level of contamination

Integration with local land use planning and
economic development

Education and Increased Community
Awareness



Traditional Cleanup
Approach not the Answer

 Everett Smelter
Cleanup

e Asarco Smelter
Cleanup in Ruston

e Common Features

— Soil removal

— Large Amounts of
Money

— Long Time Periods
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Protective Measures – Findings

There are a wide range of measures that people and organizations can take to reduce exposure to contaminated soils.   

Education/Individual Protection Measures
Public Health Programs (e.g. blood lead testing + measures to reduce exposure)
Physical Barriers (containment with soil, pavement, wood chips, etc)
Removal and Disposal
Treatment

The Task Force believes that removal of potentially large volumes of soil with low-to-moderate levels of arsenic and lead is reasonable.   

The Task Force believes that public education leading to increased awareness of contamination problems and solutions is a critical element in reducing exposure.  

The Task Force believes there are many opportunities to integrate cleanup measures with measures implement to meet other  goals such as complying with safety guidelines developed by the Consumer Product Safety Commission for play equipment.   


O

Policy Choice
Tiered Response

 Traditional Cleanup Measures (e.g.
High Soil removal and containment)

Concentrations

> 100 ppm « Institutional Controls and Periodic

Review of cleanup effectiveness

« Opportunistic cleanup actions

Low to-MotEraie integrated with new construction

Solil * Increased Community Awareness
Concentrations — |
20 -100 ppm  Individual Protection Measures
« Simple Containment Measures
* Institutional Controls
_  Periodic Review of Program
Low Soil effectiveness
Concentrations
< 20 ppm

 No Required Actions

Public
Settings

Quasi-
Public
Settings

Private
Settings



Presenter
Presentation Notes
Protective Measures - Recommendations

The Task Force generally agrees that the current system is appropriate for dealing with areas and properties that have high soil concentrations.  
 
The Task Force has not identified what they believe are high concentrations.   
Individual opinions on high levels of arsenic range from 100 to 230 ppm.   
The Task Force is likely to recommend that Ecology work with the Science Advisory Board to define this level.  

The Task Force is looking at developing an alternative to the current system for dealing with properties and areas that have low-to-moderate soil concentrations.  

Key differences with current approaches:   

Greater reliance on non-permanent measures and behavior changes
Greater reliance on individual choice and market forces
Evaluation of effectiveness on system basis rather than individual properties
 


Policy Choice
Integrated Cleanups

 Wide range of
measures to reduce
exposure

e Large scale soll
removal is not feasible

e Opportunities to
Integrate cleanup
measures with other
activities
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Protective Measures – Findings

There are a wide range of measures that people and organizations can take to reduce exposure to contaminated soils.   

Education/Individual Protection Measures
Public Health Programs (e.g. blood lead testing + measures to reduce exposure)
Physical Barriers (containment with soil, pavement, wood chips, etc)
Removal and Disposal
Treatment

The Task Force believes that removal of potentially large volumes of soil with low-to-moderate levels of arsenic and lead is reasonable.   

The Task Force believes that public education leading to increased awareness of contamination problems and solutions is a critical element in reducing exposure.  

The Task Force believes there are many opportunities to integrate cleanup measures with measures implement to meet other  goals such as complying with safety guidelines developed by the Consumer Product Safety Commission for play equipment.   
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Status of efforts in
Eastern Washington

Elementary schools currently and proposed to have
appropriated funding for cleanup.

Historical Lead and Arsenic
Pesticide Contamination

Orchard lands are being converted into
schools and residential areas.

Every public school in Okanogan, Chelan,
Douglas and Yakima County has been
sampled.

Current Status:
39 of 118 schools sampled need cleanup
actions.

18 out of 39 schools that need action have
been cleaned up.

An innovative soil mixing technology
was evaluated brought the cost of
some school cleanups down.

Relationship building has been the key
to getting schools cleaned up.
Cleanups occur in the brief windows
during summer vacation.

This map shows a
sampling of schools in
Eastern Washington.

Okanogan

: Spokane Valley

washikgion Elsmentary School

nnnnnnnnnn

Spokane Valley

=

s 2.:.
ks

S E COLOGY

Map Createdd. Aped 2006 by the Torics Cleanup Program

There are 5 elementary scheols which are currently
being appropriated $2,000,000 and 4 elementary
schools which are proposed for a supplemental
budget request of $3,000,000 for school cleanup.

Map Elements
Elomentary Schools Status
& Currently Approprated
o Proposed Appropriation
—— Highways
Roads

School Districts

Cities

- Miles .

0 125 25 50 75 100 Segnaficant Counties
Counties

Water Bodies
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Central Regional Office
In CRO, key is the relationship building between the schools and Ecology.  The political climate is drastically different from western Washington.

The Agency is working with state and local agencies to reduce or prevent exposure to soils that contain elevated levels of arsenic and lead.  The agencies are currently focusing on areas where young children are likely to be present on a regular basis (e.g. schools, child care facilities, neighborhoods, parks). 












Policy Choice: Reliance on
Education/Behavior Changes

« Many steps that individuals can
take to reduce exposure

 Public awareness is key to
reducing exposure

 Greater relilance on
individual
responsibility
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Protective Measures – Findings

There are a wide range of measures that people and organizations can take to reduce exposure to contaminated soils.   

Education/Individual Protection Measures
Public Health Programs (e.g. blood lead testing + measures to reduce exposure)
Physical Barriers (containment with soil, pavement, wood chips, etc)
Removal and Disposal
Treatment

The Task Force believes that removal of potentially large volumes of soil with low-to-moderate levels of arsenic and lead is reasonable.   

The Task Force believes that public education leading to increased awareness of contamination problems and solutions is a critical element in reducing exposure.  

The Task Force believes there are many opportunities to integrate cleanup measures with measures implement to meet other  goals such as complying with safety guidelines developed by the Consumer Product Safety Commission for play equipment.   


How the Soil Safety Program Works

Allow Low levels of ) Certified |

health arsenic and lead —| oIl Smart

St P T Child care

access for
soil E] -
) . evated arsenic

IEEE and/or lead
Soil Safety Certified
Actions by “Soil Smart”

Ecology Child care




ABC Childcare

...1s a Soil Smart childcare!

The Washington Department of Ecology
certifies this childcare:

* Tested its soil for arsenic & lead in May 2006
o Soil tested at this childcare meets state standards

Gy 92—

Jay J. Manning, Director
Washington Department of Ecology

Soil Safety Program, VWashington Department of Ecclogy: 360.407.6300 =Hm gren s

http:/Aanne. ecy . wa. gov/programsisitesftacoma_smelterfts_hp.htm
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ABC Childcare

...is a Soil Smart childcare!

The Washington Department of Ecology certifies this childcare tested its
soil, and is taking the following actions to protect children and staff from
arsenic and lead.

'/lnforming employees, children and parents.

¥ Keeping children from eating dirt.

‘/Washing hands/face with soap and water after playing in soil, and before eating.

v’ Using scrub brushes to clean nails.

‘/Using doormats at every door.

\/Washing children's toys, bedding, and pacifiers frequently.

‘/Darnp mopping floors and dusting with damp cloth to control dust.

\/Washing outside toys and play equipment.

v Covered contaminated soll

V'Maintainlng soll cover material.

Sosl Safety Program, Washington Department of Ecology: 360 407 8300 "'f"i’"" ,..‘;
tp i ecy wa goviprograma/stestacoma_smelterfts_hp Mm l l ‘ €




What if I'm outside the Service Area?

e Sampling your own
soll

e Making your yard
safer

e Healthy actions

Soil Sampling Guidance
for Owners, Operators and Employees of
Small Properties Where Children Play

Fublication #05-05-098




Figure 2 shows an example of a small property divided

mto high-use and low-use areas for soil sampling.

FIGURE 2| Identify Low Use and High Use areas

HIGH USE
Play
Structures

Garden

LOW USE

<2
j2d
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HIGH USE
Play Area
Patio
LOW USE
House
LOW USE

Garage

Gravel
Driveway

LOW USE

Low
USE

I:l High Use Area

14

Figure 4 shows an example of how a composite sample 15 collected.

FIGURE 4 | COMPOSITE SAMPLING | & step-by-step approach

1| Set compeosits sampling areas

HIEGH
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Making Your Yard Safer

e Removing soll

e Covering soll
- Sod
- Bark

Soil Safety Guidance
for Owners, Operators and Employees of
Small Properties Where Children Flay

Publication #06-09-049




Summary

e Cleanup decisions require numerous scientific,
technical, policy and ethical choices.

e \We are increasingly finding that cleanup
measures need to be integrated with ongoing
community and economic development.

e There are numerous challenges associated with
Implementing measures on a statewide basis.



Washington State
Department of Ecology

Toxics Cleanup Program:

http://www.ecy.wa.gov/cleanup.htmi

Dirt Alert Home Page: L
http://www.ecy.wa.gov/programs/tcp/sit
es/dirt_alert/dirt_alert_hp.html

WORKS PROGRESS

DIMINISTRATION


http://www.ecy.wa.gov/programs/tcp/sites/dirt_alert/dirt_alert_hp.html�
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