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““Air CellAir Cell””
InsulationInsulation

PrePre--formed, cardboardformed, cardboard--
like insulation.like insulation.
Lower heat applications Lower heat applications 
(hot water pipes, (hot water pipes, 
radiators).radiators).
Banned in 1975 for Banned in 1975 for 
manufacturing.manufacturing.
Some relatively intact  Some relatively intact  
pieces found onpieces found on--site.site.



Intact Air CellIntact Air Cell



Damaged Air Cell from NREDamaged Air Cell from NRE



““MagMag BlockBlock””
Magnesium Calcium Magnesium Calcium 
Silicate InsulationSilicate Insulation

Typically preTypically pre--formed.formed.
Used for high temperature Used for high temperature 
applications (boilers, piping).applications (boilers, piping).
Banned in 1975 for Banned in 1975 for 
manufacturing.manufacturing.
OnOn--site site –– heavily weathered.heavily weathered.







Dust on Rafters and Floor Dust on Rafters and Floor 
Joist in the Crawl Space Joist in the Crawl Space ––
Portland Vermiculite SitePortland Vermiculite Site

Piles and bags of vermiculite were found in the crawl 
space. The removal effort took more time and EPA 
resources than expected.



TOE OF SWIFT CREEK LANDSLIDE





EPA and OSHA regulate six EPA and OSHA regulate six 
types of asbestostypes of asbestos

–– chrysotilechrysotile
–– crocidolitecrocidolite
–– anthophylliteanthophyllite
–– amositeamosite
–– actinoliteactinolite
–– tremolitetremolite



Chrysotile and Tremolite Asbestos



There are other types of There are other types of 
abestiformabestiform minerals that are not minerals that are not 
regulatedregulated

Richterite/WinchiteRichterite/Winchite –– similar to similar to 
actinoliteactinolite and and tremolitetremolite, associated with , associated with 
Libby vermiculiteLibby vermiculite
Taconite Taconite –– Minnesota (was asbestos Minnesota (was asbestos 
responsible for illness in taconite responsible for illness in taconite 
workers?) workers?) 
ErioniteErionite –– Oregon, South Dakota, Oregon, South Dakota, 
TurkeyTurkey



How Can a Person Become How Can a Person Become 
Exposed to Asbestos?Exposed to Asbestos?

Fibers become airborne and can Fibers become airborne and can 
be breathed into the lungsbe breathed into the lungs

NotNot a problem if aa problem if asbestossbestos--
containing minerals in soil are left containing minerals in soil are left 
undisturbed.undisturbed.



Conceptual Site ModelConceptual Site Model



Asbestos Related Health Asbestos Related Health 
ConcernsConcerns

CancerCancer
–– Lung CancerLung Cancer
–– MesotheliomaMesothelioma
–– Other Cancers (GI? Other Cancers (GI? 

Larynx?)Larynx?)

NonNon--Cancerous Cancerous 
Lung AbnormalitiesLung Abnormalities
–– AsbestosisAsbestosis
–– Pleural PlaquesPleural Plaques
–– Pleural ThickeningPleural Thickening
–– Pleural Effusion Pleural Effusion 

(fluid)(fluid)



Toxicity Approaches for Toxicity Approaches for 
AsbestosAsbestos

IRIS (1986)IRIS (1986)
–– PCME fibers are PCME fibers are 

related to toxicityrelated to toxicity
–– Assumes Assumes 

equivalent toxicityequivalent toxicity
–– Traditionally fiber Traditionally fiber 

counts were done counts were done 
using PCMEusing PCME

Emerging ApproachesEmerging Approaches
–– ??Weight amphiboles more Weight amphiboles more 

heavily than heavily than chrysotilechrysotile
–– ??Weight longer fibers Weight longer fibers 

more heavilymore heavily
–– ??Thinner fibers may be Thinner fibers may be 

more potentmore potent
–– Electron microscopy is Electron microscopy is 

needed for assessmentneeded for assessment



Background for Background for 
Recommended ApproachRecommended Approach

1% in soil historically used as clean1% in soil historically used as clean--up up 
level level –– NOT riskNOT risk--basedbased
August 2004 Cook memo rescinded 1%August 2004 Cook memo rescinded 1%
–– Regions should develop Regions should develop riskrisk--basedbased, site, site--

specific action levels based on air specific action levels based on air 
concentrationsconcentrations

–– ““an accurate exposure value could only be an accurate exposure value could only be 
determined through site sampling techniques determined through site sampling techniques 
that generate [airborne] fibers from soilthat generate [airborne] fibers from soil””



Asbestos Exposure AssessmentAsbestos Exposure Assessment

Measurements made directly Measurements made directly 
from the breathing zone are from the breathing zone are 
most appropriate for most appropriate for 
incidental soil exposuresincidental soil exposures
Measurements from Measurements from 
stationary monitors may not stationary monitors may not 
provide reliable estimates of provide reliable estimates of 
human inhalation exposurehuman inhalation exposure
Solid media (e.g., soil or Solid media (e.g., soil or 
dust) measurements cannot dust) measurements cannot 
be reliably converted to be reliably converted to 
derive airborne exposure derive airborne exposure 
concentrationsconcentrations



Outline of the DRAFT FrameworkOutline of the DRAFT Framework

Step 5 – Environmental sampling:  site-specific ABS for indoor and outdoor scenarios
Following a QAPP, conduct activity based sampling to determine air concentration to support risk based site evaluation.

Step 6 – Implement response action and/or institutional controls

Step 1 – Review historical and current data 

Step 2  – Has there been (or is there a threat of) a release?

Step 3  – Is human exposure likely under current or future site conditions? 

NFA*No

Step 4 – Preliminary (screening level) environmental sampling
Conduct activity based sampling at a location with high source level and under conditions of high-end disturbance.

NFA*
Risk Management Decision 

Point 1

NFA*Risk Management Decision 
Point 2
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ActivityActivity--Based Outdoor SamplingBased Outdoor Sampling

Uses an activity that Uses an activity that 
provides a highprovides a high--end soil end soil 
disturbancedisturbance
Currently recommend a Currently recommend a 
““raking scenarioraking scenario””
Rake for specified time Rake for specified time 
over a template areaover a template area
Collect personal air Collect personal air 
samples (breathing zone) samples (breathing zone) 
and perimeter air samplesand perimeter air samples
Provides a measure of Provides a measure of 
fiber release from soilfiber release from soil



ActivityActivity--Based Indoor Air Based Indoor Air 
SamplingSampling
ActivityActivity--based sampling, based sampling, 
if possible, if not, then if possible, if not, then 
generic using fans/leaf generic using fans/leaf 
blower recommendedblower recommended
Collect air samplesCollect air samples
Provides quantitative Provides quantitative 
estimate of fibers in airestimate of fibers in air



ActivityActivity--Based SamplingBased Sampling

Activity 1 – Digging and loading



Activity 2 – Spreading
Dredged Material



Activity 3 – Recreational Activity along the Creek – note one person always 
trailed the other



Actinolite Fiber from Swift 
Creek ->

<- Chrysotile Fiber from 
Swift Creek



How to Estimate Exposure to Swift Creek How to Estimate Exposure to Swift Creek 
Dredged MaterialsDredged Materials

Time Weighting Factors

Scenario Hours/day Days/year Years TWF

Walking 1 156 30 0.007632

Cross Country 1 30 4 0.00020

Dredger/Hauler 8 30 25 0.009785

1 year 8 30 1 0.000391

Child Play 2 350 10 0.011416

Farming 12 10 30 0.005871

Gardening 10 50 30 0.024462



Cancer Risk CalculationCancer Risk Calculation

Risk can be estimated by multiplying Risk can be estimated by multiplying 
the Air Concentration by the TWF and the Air Concentration by the TWF and 
the the lifetime unit risk (UR)lifetime unit risk (UR) for for 
Asbestos:Asbestos:
–– Conc. (f/cc) x TWF (Conc. (f/cc) x TWF (unitlessunitless) x ) x URUR (f/cc)(f/cc)--11

–– URUR = 0.23 per PCME f/cc= 0.23 per PCME f/cc





National EPA WorkNational EPA Work

NoncancerNoncancer reference concentration for reference concentration for 
asbestos is forthcomingasbestos is forthcoming
Cancer models are being evaluatedCancer models are being evaluated
ReleasabilityReleasability studies are being performed to studies are being performed to 
better understand available methods/toolsbetter understand available methods/tools
Several workgroups have formed Several workgroups have formed –– internal internal 
review/supportreview/support
Framework for Investigating AsbestosFramework for Investigating Asbestos--
Contaminated Hazardous Waste Sites (to be Contaminated Hazardous Waste Sites (to be 
released soon)released soon)
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