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Ashestos - A Review of the Science

Elf Derado: Science Vieetings, Aug 2004
s Ashestos; i Califermia — Califf GS' & USES
s Aspestos & Health'— ATSDR & Region &

x Veasurement & Moniterngl ol ASestes
EXpesures — Region 8

ULS. EPA’S concern re: ElfDorado




What 1s Asbestos?

« Nautrally eccliing
miReral wWithrthinm,
separanlefilkers.

5

- “Asbhestos” = fibrous
form of the minerals

» Resistant to heat, fire,
and chemical &
pIelogical breakdewn




WihaattIsiNOA?
Natr2ly @CCUiFine ASPHESTOS

NOA = natural geolegic occulrence of
AsSPEstos-eanng minerals/rocks:

x Califf state reck (serpentine) contains NOA

Ashestos fibers are released from NOA-
containing rock when disturibed:

x Mining, Residential- Construction




Ashestos - A Review of the Science

Asbestos In California
John Clinkenbeard

Califiermia Geolegical Sunvey
Cireele) S\yyeze Pl b)
ULS. Geolegical Sunvey




NOA Occurrence In California

NOA present in-many: (44/58) Calii: ceunties

2 Present In feothills & fault zenes

Sierra Nevada feethills
a \Westemn El' Dorader County.

Coastal Range: feotnills

Noerthwest Callfernia

WAECONSEINVEUBRICAEBV/CES/IREEX LN
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Tiypes of Ashestos

Serpentine

e 9500 of commercial use
e Fibers flexible & curved

e Less persistent in lungs
& other biological tissue
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Amphibole

e Little commercial use
e Rigid spears or needles

e More persistent in lungs
& other biological tissue




VPES Ol ASHESTIOES EINENS

Serpentine AmphRIpeIes
m Clhiy/seuler m Actinelite =
n remelite; =
A Es i s Anthephyiiite
califormerNOA s Crocidelite
s Amosite




PotentialrProniemwithitN@A

NOTF A PROBLENE IFFNOA left alone and not
disturped! and there Is minimal release: of fibers

POSSIBLE PROBLENE If human; activity, causes
release of ashestos fivers In the air

s Commerciall Activities) - mining, censtruction
= Persenal ACUVILIES = SPOrts;g-rdening

ORCE AlIIBIIE; SSPESLES PESES A EXPESUENISK
(remleetarcommercialrane NOATSEUICES)
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Asbestos & Health
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Asbestos Related Diseases

NOIN=EANEG =R

m Ashestosis

n Pleurall Changes
CANCERS:

s Viesoetheliona

x LUngl Cancer




LIy, M - Zonelite Mine

Vermiculite mine started 1920°s
Produced up ter80% of werlds vermiculite
Vermiculite contained amphikele ashestos

EXPOSURES
Earlier up to 130/ f/cc
depending en |ei;
later reduced
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Lilbby: Historical Exposure Infermation

Ambient Air

Grace records 1975: 0.7 to 1.5 f/cc (PCM) downtown
EPA 1982: 0.5 f/cc (PCM) in Libby

Est. 5000 Ibs/day of
asbestos into _Libby airshed




Lilbby: Nen-occupational Exposures
Histerical & Present

Eamily: Contact With WoIKers

Other

x Playing 1 vermiculite piles
s Schooll Areas

s Garden use




Insulation made from Likbby ore
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Since 1999 [y Health Data
Mortality Studies

NIOSH:*

s County ashestosis rate — 40X US rate;
s Age-adjusted rate 1988-1997 was highest In the US

ATSDR: (20 year study period: 1979 — 1998)

» Increased risk compared te MT & US poepulatiens
Ashestosis: 40-80x higher
Lung CA: 20-30% higher
Mesothelioma: marked increase (rate net guantifianie)

s Observed 3/— 2500 (deaths eutside county not counted)
s Expected: typically estimated <10/million

*Evaluation NCHS data per R. Castellan, MD NIOSH/DRDS




What I1s Asbestosis?

m Scaring ofi lungs caused by: hIgh exposure te

Aslestes == alfficulty In: breat

B SMoKING decreases abllity toic
fivers firem the lungs:

AINg;

ear ashestos

= SMOEKING may. Increase risk ofi asiestos|s;

m A diseasel that, progresses: slowly; It takes
GEca0ES| ter develop signs and symptems.




WiiatanerPleti@li Chanees?

Pletra = liningl ef the IUngs & IUngl cavity/;

Fhickening & hardening of the: pleura;
Poetential Righer rsk: ef cancer;

Role off sSmoeking — not clear;

Usually, ne:early: symptems;

Semetimes; elhsenve decreased! lung function




Asbestos: Non-Cancer Diseases

Asbestosis: (reported in workers in 1906)
IRLErsSHtaINIESIST G UG ParERChY 2 (EIFSAES)

ElElRINENGSIS: Scarhg /Athickennoinng areunaling

s All'tyjpes of ashestes

x Vortality
Under-reperted
= Severity
Doese, Duration, Personall Factors
s Usually’ 10+ yrs to develep (Latency: Pernod)

= Clinical: No' impairment tor severe disease & death




Macroscopic Lung Pathology Caused by fibers
Pleural Disease




Prevalence: ofi pleural abnermalities
Ashestos-related x-ray changes

iy, Ml Site: =161 Y% of population
n 519 With ner apparent exposure - 249 with! 6+ pathways
a Noicontrel group but Internal dose-respense asseciations clear

Other US Studies:

m 0.2%:
0.9%:
1.8%:
2.3%:
3.9%:

1422 blue-collar werkers: i Nerth Carelina (Castellan 1985)
693, loggers: in Washingten and Oregen (Stibolt 1991)

326/ New: Jersey residents; (Anderson; 1979)

1212 patients at VA hespitals in NI (Millerr JA"1996)
cress-sectionall 1060 US adults, workers included’ (Rogan 2002)



Implication off Pleural Disease
Cancer Risk

LUngLCancer 2

Mesoethelioma Risk Appears lncreased

n 1588 (84% low: exp:) Swedish Men: (Hillerdal 1994)
Those with: pleural plagues alone iad risk ofi 1/1700 per year.

n 2420 Croat patients with: pesitive x-rays (Cvitanevic 2003)
Correlations Intensity & duration of exposure.; but net smoeking
Progressive changes related to) inecreased: risk

Hillerdal et al. Chest 1994; 105; 144-50.; Edge et al. Env Res. 1976; 11; 244-7.
Cvitanovic S et al , Croat Med J. 2003 Oct;44(5):618-25;




Aspestes: Carcinogenic Disease

LUng Cancer
Viesoethelioma

Gl Cancer

Other Cancers T
s Laryngeal, Kidney, Ovares




What Is Viesoethelloma?

m A rare cancer - affects the lining of
the lungs er lunRg cavity. erF the lining
el the alhdeminall cavity;

n KneWn ashestes exposure is prinmany.
calse ot mesethelioma;

n VIoSt cases develop many GECAUES
aftel KneWnI EXPoSsUre;

m POOI Prognosis.




Mesothelioma

Rare cancer ofi lining off ltng & akndomen
Typically: eecur 20-401years after exposure
75%0 diewithinra year off diagnesis

Strongly: related te’ ashestos expoesure

Rates Still Rising




Mesothelioma & Environmental
EXPOSUres

(Hansen, 1998)I\Wittenoeon Crocidelite: Mine, Australia

Residents, withr mesothelioma
a Exposures ranged from 6 weeks to 11 years, (5 cases < 1yr)
n Estimated cumulative expesure as; lew as 0.53 f/ml
s 1 case in a person Who did not move: there until arter mine clesed

Other studies alsel shew: significantly’ Increased nsks
Solllexposures in Greece, Turkey, & China
LCiving near mines: Seuth Africa, Canada, Italy
Living near processing| facilities: Manwville;, NJ; Casale, Italy




Wiha ISt EUne Cancer?

Cancer that Invades and blocks
the lung's ailk passages.

Cigarette smoking greatly:
lncreases the likelineod off llng
CaNCer.

LUnG| cancer catsed by Smeking
Or ashestos |eoks the same




Ashestos - A Review of the Science

Vieasuremeni: & IVIeRItermg

of AsShestos ExXposures
Christepher Weis, Pa.bs, [DrAENL.
ULS: Envirenmental’ Protection AGENRCY,
Regien 6




EXpoSsUrerPathway: Components

Raezige NSO SEXHOSTNE
VIechenIsSisV ECHERISII REULE RECEPLON:

o drums o Sl s alrhorne o imhalation = e residents
o USTSs o |eak s greundwater s imgestion  sworkers

Source

Naturally Occurring Asbestos

> soils » construction > airborne dust » inhalation > residents
> rock » mining » children




IHEW Can a PENSORI BECOmE
EXIPOSEU 0 ASHESTIOSY,

EIRErS Become: alrborne and can
pe hreathed inte the lungs;

Not a proplem Ii:

s Aslestos-containing; minerails i soil
are left undisturned.




Eler Depesitenin the Lung

Amosite asbestos fibers
seen under electron
microscope appear as
tiny, fine, straight
images.
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Phagocytoesis of ashestos filbers

pulmonary alveolar
macrophage cell
attempting to
engulf and ingest
several long
crocidolite
asbestos fibers

incomplete
ingestion of
asbestos fibers can
lead to extensive
‘selective release’
of proteolytic
enzymes and ROS
from the ‘frustrated’
PAMs




What Is the Risk of Illness from

Ashestos?

People are more likely torexperience: health
efifects When they: are exposed:

m (0NIIOHEINCORCERNIEBIASS

s [or |eNGE PENEUS of time, and/er
 dlie exposed mere Giiten.

NOL EVeryene wWhoi s exposead willfdevelop
asbestos-related disease.

n \WWe' all have aslestos; filers: in ouir Ilngs

= EXxactly how much asbestos exposure Isk
needed to cause Illness Is not knewn precisely.




HOWALONVIEASUETEEXPSUIE

AllEsanipling needed for meaningiul exposure
assessment;

m exposure modeling fremi solll measurements; not useful

Must sample air durng| dusiEeeneraiiing acVilies
(ambient air measurenents de; not: reflect
expesule potential);

MUust charactenze: all fiker sizes: andl filver LyPes.




U.S. EPA’s Concern - El Dorado

PDUST=EERERAIING
ACUIVIIESTI9Y/
chlleEntnat
create a persenal
dust cloud®

“Pig Penr effiect




Why isiU.S. ERPA Concerned?

ASPEestos! Is;a Knoewn! Human Cancinegen that alse
CAUSES SErious NeN-Cancer diSEase;

Children are: at RIgNEr: Hsk;

Mugchr of El Deradoerashestos st amphibele: type
(more petent fierm; chry/sotile alse toxIc);

Al testing at Oak Ridge H.S. showed! elevated
expoesure potential at sports VERUes (new. clean)).

Does the same potential exist at other
places where children pliay in El Derace?




StUmman/ - EEATCORCEIIS

WWhat we
a NOA [s

KIAGWVE

oresent in ElrDerade Hills

= Amphibeles are present

n Elevated ashestoes expesule petential
existed at ORHS (new: cleaned up)

What we! DIDINEE Know:

n Poetentiali el elevated exposure at other
SCNEOIS, playgrounds and sports VERUESs?




@UESHERS




hakerHome Concepts

ASPESTOS IS a FIsk WhEeR' alrlboerne:;

Amphikelesi are more toxic than
chrysotile;

Childreniarie at higher sk than adults;
DUSLY; activities; crieate RiIgher exposlnes;
DUSE sUppression cant limit expesure.




Wiz Canyou 6o RoW?

Limit Exposure

Stay’ on pavement; aveid mud anadiexpoesed sell
Wipe shees hefore comingl inside

Immediately: clean uprmud anadsolll tracked
|lef6)0) S

Wet-moeprand Wet-Wipe: surfaces and diSpose: of
the water down| the arain

AVoldi diy=swWeeping, Indoers and out

Steam-clean carpets It youl believe they might
holdl asbestes-contaminated dust

Replace carpets with hard surfaces If pessikle
Avoeld smoking tehacco




Wiat: shieuld IFdoe) e reduce my/ sk
iGN 2SPESTES EXPOSUIE?
THE KEY: PREVENTION

Minimize / aveld further exposure
10 any: ferm| ol asestes

STOP smoeking /- AVOID: second-
handismeke

Get regular medical care




When I1s Ashestos a Concern In the
ERVIrGRINERL?

EXPOSUKE’ CONCENN:
s When fibers heceme allidorme
s RISk ofi breathing 1n: filbers

s ContinUued expoesure Increases the amount ofi
fiBErs that remain iR the ltRg

Nolimmediate expesulie CoNncer:

s When lefit Undisturied or encased in bullding
materials (tiles, 1nsulation) o hehind harrers

= Not able to breath In fibers




