Terry Trent
Foothils, California

January 23, 2012
Members of the SAB Libby Amphibole Asbestos Panel

c/o EPA Diana Wong wong.diana-M@epa.gov
cc: individual members March 1, 2012

Subject: Libby Amphibole Asbestos Panel; Charge and Discussions:

ELEPHANT IN THE ROOM

Not attached hereto for reference: A paper that EPA does not share with the people of Libby,
Montana; EI Dorado County, California; Jefferson Parish, Louisiana; Chicago, Illinois or any of
the asbestos activist groups in the United States: Most importantly co authored by Irving
Selikoff: (1). Peto J, Seidman H, Selikoff 1J (1982) Mesothelioma mortality in asbestos workers:
Implications for models of carcinogenesis and risk assessment. Brit Jour Cancer 45: 124-135.
(2) Additional Materials Supplied by Dr. Julian Peto Are Attached 1985 Comments on the first
draft of the 1986 EPA Report 1981 Report to the EPA on Asbestos in Schools. (3) Things a
father doesn't know to and EPA/ATSDR do not tell their children. Terry Trent Poster
Presentation 2002 Oakland Asbestos Conference, Tremolite exposures in residential areas of El
Dorado County, California. (4) Power Point Presentation by Dr. Jerrold Abraham et al.,
important to note, no other fiber type exposure, no clues to exposure commonly associated with
environmental Chrysotile exposures or clues related to occupational exposures of any fiber type.
Lung-retained Fiber in Animal Lungs Confirms Environmental Exposure to Naturally-Occurring
Amphibole Asbestos in ElI Dorado County,California Jerrold L.Abraham MD1, Bruce W. Case
MD2, Bryan R Burnett, MS3 and Terry Trent, BS
http://www.upstate.edu/pathenvi/NOTES%20VIEW%20FINAL.pdf;

DISCUSSION:

The name Libby Amphibole Asbestos was coined (for officialdom) for the fibers of Libby
Montana's WR Grace operation in circa 2001. Since the ElI Dorado County situation regarding
Tremolite asbestos, and some of the associated environmental mesotheliomas had been located
and made quite public since 1998 prior to this name being coined....and since Jefferson Parish
Louisiana had been known for environmentally induced mesotheliomas exceeding Libby's
number by 10 times, related to environmental crocidolite asbestos exposures from driveways and
roads....EPA sought to isolate and cordon off the Libby fibers, conceptually from all other fibers
by naming it Libby Amphibole Asbestos. Thus limiting the various exposures to liability, of a
private. public and social nature, presented by these other somewhat embarrassing situations.
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Notably Libby was destined to become much more public throughout the United States, than the
quiet imposed by CDC on Jefferson Parish, Louisiana, even though the occurrence of
mesothelioma was substantially higher than Libby, once again by 10 times. Libby had after all,
been the salient proof of what Dr. Julian Peto published in 2009, for many years:

" data convinced most independent scientists many years ago that amphiboles are more
dangerous than chrysotile for lung cancer as well as for mesothelioma, and the 1986 EPA report
was wrong in its fixed view that there is little difference in hazard. My formal comments to the
EPA on that report (attached letter to Dennis Kotchmar dated 13th Aug 1985) are directly
relevant to the questions we are now readdressing 23 years later" . Julian Peto

It is now 26 years later. Also, it is worth noting in passing that these "independent scientists™ Dr.
Peto speaks of, have overwhelmingly supported the notion that the fibers of Libby Montana
should have remained named simply "Tremolite asbestos™ since the analog winchite, with its 1/2
atom difference can be easily addressed as an analog fiber. There is no evidence that Libby
Amphibole fibers or mixture are any more toxic than other Tremolite fiber types and analogs
found in the US. There is plenty of evidence that there are other fiber types found in the US that
are far more mesotheliomagenic than Libby Amphibole. There is no evidence that suggests that
taking it slowly in the IRIS scheme, by addressing Libby Amphibole by itself, will lead to
anything other than the current miasmic mess created by the "all fibers are equal™ doctrine held
by EPA for all these years.

Similar to Jefferson Parish, El Dorado County had been "handled"”, mostly, then became an
essentially dead topic by the EPA's formal announcement at the 2002 Oakland Asbestos
Conference, by the then lead EI Dorado employee Mr. Arnold Den, that "There is no Tremolite
asbestos in El Dorado County”. An odd announcement since “all fibers are equal”. Further
"handling" of the situation in El Dorado County was later planned and executed by Dr. Jill
Dyken of ATSDR in the form of a Health Consultation, insuring, except for one irritation caused
by one Peer reviewer, Mr. Robert French, who found out too much information then withdrew
his approval of the Health Consultation. However, the situation of EI Dorado was still easily
handled by EPA in spite of a completely failed Health Consultation, with no protections installed
at all, among a political and residential population who did not want to understand or implement
any change. El Dorado and Jefferson Parish exhibit conclusively that a regulatory or IRIS
scheme that combines all fibers types is doomed to failure. Emphasis in IRIS is required on those
exposures to fibers of high disease causing potential.

So here you sit at the long awaited moment when the errors that Dr. Julian Peto spoke of above
might otherwise be addressed in their entirety. Hobbled by a charge to address Libby Amphibole
Asbestos only. No obvious discussions of the important fiber type, fiber length and time from
exposure that apply to all fiber types. Yet you know little or nothing about Crocidolite in
Jefferson Parish. Only a small handful of you know anything about Tremolite deposits in
California. May not know of Dr. Robert Wagner's experiments with Erionite from Rome Oregon.
Maybe not much about Metsovo, New Caledonia, Various exposures of various fibers in Turkey,
Crete, Cyprus, Italy, Australia, New Zealand. You most likely do not know that EI Dorado
County Chrysotile behaves completely differently when released from its place of origin, than
does EI Dorado County Tremolite....and so too does Metsovo Tremolite and Turkish Erionite.



You may not know that environmentally in California nearly 100% of all asbestos control
resources are spent on Crysotile asbestos (in part due to the differences in behavior of fiber types
once released into the environment). This resulting in a measurable increase in deaths that would
otherwise be easily averted. You have a charge in front of you that is the result of a long period
of meticulous manipulation, conducted across the United States, that insures, by limiting the
topic to Libby Amphibole Asbestos alone, that the errors of 1986 are not addressed in any
meaningful way.

Ladies and Gentlemen, there were 2,626 people in Libby Montana in the year 2000, and has not
grown since. There are 300 million residents in the US who require various increased protections
from amphibole type asbestos. Granted there are likely millions of homes in the US that contain
Libby Amphibole Asbestos....but EPA has no serious intention of breaching this subject with
these home owners or associated workers. The entire town of Libby could be dropped into the
middle of EI Dorado County California and no one would even notice. The five counties | am
aware of in California where Tremolite exposures continue unabated, have hundreds of
thousands of people who encounter these exposures on a regular basis. (even the much larger
exposures referred to in the EI Dorado County Health Consultation). Then there is Jefferson
Parish Louisiana and Crocidolite, Chicago and Tremolite...on and on throughout the United
States.

In short, you are sitting with the biggest darn Elephant in the Room that is currently available in
asbestos studies. That Elephant, according to your published charge, is to be completely ignored
by all of you. Personally, | would have none of it. I would walk away and insure that EPA and
everyone in the public knew why | was walking away. But then my livelihood, reputation, and
future prospects do not depend upon playing along. There is however, that one nagging example
of Mr. Robert French, Peer reviewer in EI Dorado County, who did exactly as | say | would do,
when he discovered how he had been manipulated.

In closing | would like to say that | would have vastly preferred discussing future controls and
regulations for various asbestos fiber types. diameter and lengths and why and how that
importantly relates to the physical behavior of these fibers in the environment. Also,
environmental exposure to amphiboles and erionite and the mesotheliomas produced by these
exposures, which are destined to be a much greater topic over the next 50 years. But none of that
type of discussion can be incorporated into any critical thinking until that elephant of fiber type,
not just Libby Amphibole Asbestos, is discussed and changed in IRIS. All such discussion
amounts to and results in, with the absence of serious fiber type regulation change, is the next
level of error in asbestos science.

Thank you,

Terry Trent







Additional Materials Supplied by Dr. Julian Peto
Are Attached

1985 Comments on the first draft of the 1986 EPA Report

1981 Report to the EPA on Asbestos in Schools
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Institute of Cancer Research: Royal Cancer Hospital -

in association with
THE ROYAL MARSDEN HOSPITAL

BLOCK D
DIVISION OF EPIDEMIOLOGY . ‘ CLIFTON AVENUE,
Cancta Rzmaacu Cuaraos Cuan o8 Ermuscsor: SUTTON, SURREY
JULIAN PETO SM2 sPX
. 01 - 643 8901

- 13th August.1985
Dr. Dennis J. Kotchmar, : -

United States Environmental Protection Agency,

Environmental Criteria & Assessment Office,
(MD-52),

Research Triangle Park,

North Carolina 27711, U.S.A.

Denss

Dea§ Dr. chmar,

I enclose my comments on Dr. Nicholson's asbestos

report. As I have just written a similar report with Sir Richard
Doll in which we have discussed most of the contentious issues,

I tave referred to our report (Doll and Peto, 1985) in several
places.

1 have seen. Sir Richard's comments, and agree with
all of them, but I have tried to avoid repeating them. I've

picked up a few spelling errors, but it might be worth getting
- someone to proof-read the text again.

Yours sincerely,
' 5;;Z/{JZ\ 629C:‘

Julian Peto
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AIRBORNE ASBESTOS HEALTH ASSESSMENT UPDATE
EPA 600/8-84-003F

Geperal comments

The report is well written, and provides an excellent
reference document. My main'reservation, and one which is
inevitable in relation to any review on asbestos which attempts
to draw quantitative inferences on which policy depisions will
be based, is that none of the major questions can be answered

with muEh confidence.

Three important conclusions which I would not accept

as well established are:

(1) There is little evidence that crocidolite and amosite

are much more dangerous than chrysotile. There are no good

do§e-résponse data for these amphiboles, but there is strong
suggestive evidence that they may be very much more dangerous
than chrysotile, .and this is now widely believed, particularly
outside the U.S. Crocidolite may be particularly dangerous and
although little is used in the U.S. it would be irresponsible
to encourage its use elsewhere.

(ii) Asbestos causes a substantial risk of gastro-intestinal

and other non-respiratory cancers. This is not the main subject

of this report, but it has important implications in relation
to asbestos in water supplies. Several'recent reports have
questioned the association (see for example, Doll and Peto, 1985),

and the issue remains unsolved.
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(iii) Exposure levels in asbestos-containing buildings, particularly

schools, are often high enough to cause a serious health hazard.

Measurements in Canada and Britain suggest very much lower levels
-than have been reborted in the U.S8., and it is not clear whether
| this reflects a real difference between the ﬁaterials and the
way in which they were applied, or is due to differences in
methods of sampling and analysis. Asbestos removﬁl is likely

to entail enormous costs and may even increase exposure, and

the reasons for the discrepancy between U.S. and other results

should be established before widespread removal is undertaken.

Chapter 3

(1) Selection of studies for dose-response estimation. The

exposure estimates for most studies are too unreliable to be
of much value. This is not important for the practical purpose

of estimating the dosg-specific lung cancer risk for chrysotile,

Al

as the geometric mean of the lung cancer risks presented as

the best overall estimate is very close to the estimates obtained
-in two chrysotilé textile factories in which extensive measurements
were made (Doll and Peto, 1985). For other exposures, however,
and particularly for crocidolite and amosite, this uncertainty
should be emphasised. Exposure estimates for studies used to
estimate the mesothelioma riék'(Tﬁbié 3-30, p.88) are all of
dubious reliability. There were no contemporary measurements

in three (Selikoff et al.,'Seidman et al. and Finkelstein), and

in the fourth (Peto) the mesothelioma risk was so high that we
subsequently concluded that a large proportion of the mesotheliomas

(we arbitrarily assumed 50%,. but this could be too low) were
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due to the small amount of crocidolite used in the factory (Doll
and Peto, 1985).

(ii) Fibre type (see also'General comments' above) pp. 103-113
The data in Table 3-35 show: | |
| 1) a consistently low ratio of pleural mesothelioma to
lung cancer for pﬁre'chrysotile
2) virtually no peritoneal mesotheliomas for pure chryéotile
3) a substantially higher ratio of pleural mesothelioma
to excess lung cancer, and a high peritoneal mesothelioma

risk,.in the '"predominantly chrysotile', "predominantly

crocidolite" and '"mixed exposure" studies,

One obvious explﬁnation of these data is that even quite
small amounts of crocidolite or amosite can cause a substantial
mesothelioma risk, and that chrysotile alone almost never causes
perigoneal mesothelioma. Horeover,-briet intense exposure to
chrysotile has never been shown to cause either lung cancer or
mesothelioma, in contrast to both amosite and crocidolite. These
observations are dismissed as being of less importance than the
large differences in dose-specific risk between different industries
using the same fibre type, but this may be a very dangerous
assumption. For example, if thg_substantially higher mesothelioma
risk in the “predominantlf chrysotile" studies is due to amphiboles,
which constituted only a few per cent of the total asbestos
exposure in these studies, the dose-specific risk (at least for

mesothelioﬁa) might well be ten times higher for amphiboles than

for chrysotile. There are no good exposure data on which to
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base dose-specific risk estimates for either amosite or crocidolite,
but both seem to be more dangerous than chrysotile when used
in the same way.
Table E

One aspect 0f/3-35 that deserves special comment and
explanatibn is the adjustment of the.lung cancer excess among
Canadian chrysotile miners, from 46.0 to 126.2. This is the
largest of the pure chrysotile studies and is often cited as shéwing
that the ratio of’mesothelioma risk to excess lung cancer is
quite high for pure chrysotile. This adjustment greatly reduces
this ratio, and hence adds weight to the argument that chrysotile
is very different from the amphiboles.

(iii) Gastro-intestinal and other cancers pp. 94-97. See "General

comments'" above. In our report (Doll add Peto, 1985) we commented
that the excess SMR for other cancers followed much the same
pattern as for G.I. cancers, being'highest in cohorts that suffered

a large excess of lung cancer and mesothelioma. We inferred

(a) that there is no reason to single out G.I. cancers for special

“mention, and (b) that a general increase in all cancers seems

biologically implausible, and these increases may therefore all
be due largely or even entirely'to misdiagnosed lung cancers )
and mesotheliomas. The discussion of these issues on pp. 94-97
reaches a different conclusioﬁ. but-it is well documented, and

my only specific comments are (&) our alternative interpretation
might be mentioned and criticised, and (b) the statement on p.97

that “the excess at other sites is ....... generally less than

G.I.cancer" does not seem to be supported by Table 3-33.
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Chapter 5

The data on ambient asbestos exposure giyeh in Chapter 5
stand in marked contrast to British dats collected by the Department
of the Environment and cited in Doll and Peto (1985). The
British data suggest that ambient levels in contaminated buildings
are rarely much higher than 0.001 fibre/ml, while the U.S. data .
include many very much bigher values assuming a conversion factbr
of 30 pg/m¥/f/m)l (p.136). This raises fwo important questionms,
both of which should be discussed. '

1?. The méthod of counting respirable asbestos fibres

by electron microscopy used in the British study is
claimed to provide counts that are directly comparable
witﬁ optical microscope measurements. The major
difference between this method and that used in the
U.S. may be the dispersion of fipre clumps by ultra-
sonification (p. 138). Results in nanograms cannot
be converted to counts . of respirable fibres of =a
speci?ied size range reliably (pp. 154-156), and the

_ report should either recommend the British method or
discuss its deficiencies.

2). Comparative studies of British and American measurements
are now being conducted by the British Department of
the Environment and the E.P.A., in an attempt to

. resolve this issue. Preliminary results of this work
should show whether there is a real difference between
British and U.S. schools, or whether the measurements
teken in Britain or the U.S. (or both) were defective.

Can this information be obtained?
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Obtical fibre couﬁts are extremely unreliable at low
concentrations, as most of the fibres counted are not asbestos.
The results shown in Table 5-8 may therefore be very much too
high, particularly the first four, which are 100 times higher

than typical ambient measurements by electron microscopy.

Chapter 6

There is a striking contrast between the ratios of

mesothelioma to excess lung cancer shown for pureichrysotile

in Tabfe 3-35 and the predicted ratios shown in Table 6-3. For

exposures of up to 20 years duration the male ratio in Table

6-3 is about 1:1 for exposure beginning at age 20 and about 1:2

for exposures beginning at age 30, while the overall ratio for

pure chrysotile in Table 3-35 is only about 1:10. This is because

the four cohorts used to estimate the mesothelioma risk all had

quite high mesothelioma rates (Table 3-30, p.88), and all were

e;posed to some amphibole. It should perhaps be mentioned that

the mesothelioma:predictions are likely to be substantially too
“high for chrysotile. Conversely, however, it might also be

mentioned that there are no good dose-response data for amosite

or crocidolite, and the estimates shown in Tables 6-1 to 6-3

could be substantially too low for péth lung cancer and mesothelioma

for amphiboles (see comments omn Chapter 3).

The data on household contacts (pp. 162-165) are important,
but it seems likely that they resulted from quite high concentraiions
of respirable fibres, and in the absence of fibre counts in these

homes the inference that low-dose effects may be grossly underestimate
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by extrapolation (last sentence,. p.164) should perhaps be deleteﬁ.
1t seems extraordinary that the prevalence of abnormalities in
household contacts (85%) was almost as high as in asbestos

workers (45%; Table 6-5).

Minor points

p xii, 1. 9-10 : It might be better to say: "The risk of mesothelioma
is approximately proportional to cumulative exposure, and
also increases sﬁarply with increasing time since first
exposure."

p xii, last 2 1 : "Uncertainties in conversion between optical
fiber counts and electron microscope fiber counts" might
be preferable. (See comments above on Chapter 5. If these
are accepted, many references to mass measurements will
bave to be altered or qualified.)

p xiii. My address is now: Section of Epidemiology, Institute

"~ ' of Cancer Research, Sutton, Surrey SM2 5PX, England.

p 2, 1. 1. Should fibre differences be dismissed? See comments
above.

p 2. 1.26. "Document'misspelled.

p 2. last 1. Replace '"mass determinations "by" fiber counts"

p 10 British standard is now 0.5 fibers per ml.

p 46 last line. Replace '(re"by"ﬁay be'. 1In many studies,
errors in dose estimation may well exceed statistical
errors in response.

p 47 Equation 3-3d. It might be preferable to replace IL/IE

by relative risk, and replace f.d by the average cumulative

dose of the cohort.
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p 48 1. 24. Inmsert "“per" beforé f-y/ml. The units of kL are
(£-y/m1)™L,

Table 3-10. Peto 1980 could be replaced by the estimate
cited by Doll and Peto (1885) of k; x 100 = 0.54.
(?ntire post-1832 cohort. The separaté estimate for post-1950

workers was 1.5.) Alternatively, as the paper from which
. this is taken is still in press, a footnote could be added
to the table to avoid having to alter the text and fig.
3.7.

pp 54-57. Doll and Peto (1985) could be mentioned in a footnote,

‘as it discusses most of these points in detail, and presents
updated mortality results for the Roéhdale fﬁctory in a
larger cohort which includes short-service workers.
pp 63-64. I believe that the average duration of mining exposure
of Asbestos and Thetford residents is higher than that of
McDonald's cohort, which included many short-service workers
- : who left the area.
pg 81, last sentence. Another possible explanation for the low
mesothelioma risk beyond 50 years in U.S. insulators is
that early recruits suffered less exposure, perhaps because
of different materials or work practices in the early 1920's.
p 98 last para. 1. 4 "Eradication" misspelled.
p 105. First sentence.' Difference in rel. risk (pre v post 1950
at Rochdale) no longér>significant (0.05 < p < 0.10).
An important point ; heavy brief chrysotile exposure has
never been shown to cause increased risk, unlike amosite‘
(Seidman et al., 1979) or crocidolite (Jones et al.)
p 111, para., 2 1. B (twice) and 1.10 "Peritoneal" misspelled.
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p 114. 1. 14, Peritoneal, not pa;ietal.
p 163. Chi-squares in Table 6-5. The first (7.1) has been
| calculaﬁed with no continuity correction, and the second

(114) seems slightly too high. |

p 164. last para. "....... and adjusted to a continuous rather than
day-time exposure"™. This seems to imply that Tables 6:1,
6.2 and 6.3 were calculated for daytime exposures, but the
rates in these tables are stated on p. 157 to be for
continuous exposure, which is presumably 24 hours/day,
7 days/week. This should be clarified both on p. 157 and
on p.164. 1In particular, assuming continuéus exposure at
:0.01 f/ml must exaggerate the likely risk, as few, if any,
individuals are likely to spend their entire lives in such
conditions.

p 168 para 2. 1. 13, "Tract" misspelled.
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AN ALTERNATIVE ‘APPROACH FOR THE RISK ASSESSMENT
OF ASBESTOS IN SCHOOLS

Report to the U.S. EPA

-

Julian Peto

April 6, 1981
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REVIEW OF ASBESTOS IN SCHOOLS EXTENSION

1.0 Description of Risk Assessment Methodology

The only dose/time relationship for a human cancer that has been
examined in any detail is that of lung cancer in continuing cigarette
smokers and lifelong non-smokers (Doll, 1978). Lung cancer incidence
IN in non-smokers satisfies the relationship: ’

(i) I = Ky (age) * |
while the excess I. in continning smokers {1those ho have smoked at

a constant rate continuously) is approximately:

(ii) IE = kt;(duraFion of smoking) 4'5.

The constants (smoking effect) and (background independent of
smoking) determine the absolute risk. depends on the amount
smoked, inhalation and tar level; it is approximately 100 x kN in
smokers of about a pack per day.

1.1 Mesothelioma

Mesothelioma rates behave in a similar way. The incidence I
following asbestos exposure (Selikoff and Peto, 1981; unpublished)
is: B T

(iii) IE = kE,(;ime since first asbestos exposure) 3.

while I, the incidence in the unexposed population (Henderson and
Peto, 1881; unpublished) is:. _ T

ﬂi(iv)' IN = kN,(age) 3°5.

For mesothelioma among U.S. insulation workers, the ratio : is
approximately 10,000. (See fig. 1) The only marked difference

‘between-the models -for-asbestos=induced mesothelioma and smoking-
induced lung cancer relates to the effects of stopping exposure.

Lung cancer incidence remains approximately constant when smoking
stops (Doll, 1978) and its age-distribution is very different for
continuing smokers and ex-smokers. This appears not to be true of
mesothelioma, however, and equation (iii) fits the incidence pattern
in various studies irrespective of fibre type or duration of exposure
(Selikoff and Peto, 1981; unpublished) .

1.2 The Effect of Exposure Level and Duration of Exposure

A possible explanation of the preceding observations is that asbestos
initiates the process of mesothelial carcinogenesis, and that the
probability that one day's exposure will gjve rise to a mesothelioma
T years later is roughly proportional to T". Adding up the separate
effects of each day of exposure then leads to the prediction that

1
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continuous exposure will produce an incidence pattern that rises as
(time since first exposure) , brief exposurg will produce an incidence
proportional to (time since first exposure)”, and intermediate
duration produces an intermediate effect. More formally, this model
predicts that an exposure o£ duratign To years will produce an
incidence proportional to T -(T-T ) at time T years after first
exposure. The corresponding incidence patterns are shown in Table

1. These rather specific predictions cannot be tested dirgctly.

The incidence patterns shown in,Table 1 increase as (Time)~ following
1 years' exposure and as (Time) “for continuous exposure, but even
these extremes are both-quite adequately described by3t e approxima-
tion of equation (iii) that incidence rises as (Time)~ '~ irrespective
of duration of exposure. el .-

For the purposes of the present calculation, the predictions in
‘Table 1 carry two other important implications. (1) The predicted
‘risk is approximately proportional to duration of exposure for
durations of between 1 and 6 years. Movement of students between
schools can therefore be ignored, as the number of mesotheliomas in ’
2,000,000 people each exposed for 3 years will be roughly the same

as that among 1,000,000 exposed for 6 years. (2) The incidence
caused by 6 vears' exposure 30-40 years after first exposure is
roughly 0.5 times that caused by continuous exposure, and the corres
ponding factor for 10 years' exposure is about 0.7. Observed incidence
rates in cohorts of industrial workers who have suffered prolonged
exposure and whose exposure levels have been estimated can therefore
be used to develop a dose-response relationship which can be adjusted
for the effects of shorter exposures at measured levels.

This model, under which each increment of exposure produces an _
additional independent increment in subsequent cancer risk, predicts
that dose-response is linear; in other words, the incidence of =
mesothelioma, and hence the lifelong risk, will be proportional to
the fibre level following a given duration of exposure.

These relationships are summarized by the approximate formula for
excess mesothelioma incidence:

(iv) IE = k*(time since first exposure) 3'5'(f:lbre/m1),

the constant k being proportional to the product of average hours of
exposure per day and the duration adjustment factor discussed above
(0.5 for 6 years' duration, 0.7 for 10 years, 1.0 for continuous
exposure).

It would of course be possible to base predictions on the specific
model tabulated in Table 1, which would give much the same results
as equation (iv);:but I prefer to use .it-omly to estimate the dura-
tion adjustment factors. The effect of different durations of
exposure cannot be estimated accurately from any existing study, and
some speculative assumption has to be made for this purpose. The
advantages-of -using equation {iv) are that-if alternative factors
are suggested they can be substituted directly; and that it is
scientifically less tendentious. . . - .= .- -





' 4 .
_ TABLE 1. Incidence rates calculated from the formula Ta-(T-T ), where T is

years since first exposure to asbestos, and T

is duration of exposure.

Incidenge rates among U.S. insulation workers®first exposed 1922-1946
(per 10” per annum) are also shown.

Duration of asbestos exposure (T )

e

Incidence X 105

1 6 10 20 Continuous per annum (U.S. Insulators)

Years 12.5 2 6 7 7 -7

since  22.5 11 49 62 69 69 61

first 32.5 35 167 231 294 300 277

expo- 42.5 80 400 578 809 878 647

sure

(T) 52.5 151 786 1166 1743 2044 . 1156
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In an earlier analysls (Peto, 1979) a quadratic rauwne. -.

dence time model was analysed, and
mated by (time)~ rather than (time)
here provide a better fit to the data now available.
of time cannot be estimated precisely, however.

gvgrall incidence was approxl-
, but the estimates presented

The exponent

Even the estimate

based on 138 mesotheliomas (Sellkoff and Peto, 1981; unpubllshed)

has a standard error of *0.4.

otyd

Lung Cancer

— . _exposure.

-in American insulators, (Selikoff et al.,

--high mortality,

The relative risk for lung cancer caused by prolonged exposure to

-asbestos appears to reach a maximim about 25_to 35 years after first

-In -one study-we have conducted 1n‘£ngland, and in North

American insulators, {Selikoff et al., 1979), the relative risk
subsequently fell, but this decline may be an artifact. In both
these studies the relative risk reached a very high level (about 6

English asbestos textile workers heavily exposed before 1933). This

It is therefore reasonable

to suppose that the relative risk would reach a maximum about 20
years after first exposure and subsequently remain at about this

level follo&1ng less prolonged exposure at lower dust levels.

If asbestos is eventually inactivated or eliminated, the effect of
brief exposure in childhood could be negligible. On the other hand,
there is scme evidence that the eventual relative risk following
both brief and prolonged exposure increases slightly as age at first
exposure falls (Selikoff et al., 1973), and it could be argued that
the effect of childhood exposure might be greater than among those
first exposed as adults. The assumption that the relative risk will
‘rise for about 20 years and then remain constant following exposures
of up to 10 vears duration, and that the eventual proportional
excess (i.e. relative risk minus 1) will be proportional to both
dust level and duration of exposure but independent of age, seems a
reasonable compromise between these extremes. Thus for lung cancer
the calculation will be based on the formula for excess incidence

Ip(a) at age(a): e

1.4

(v} 1 (a) = c-(fibre/ml)- (duration of exposure) I (a)

where I..(a) denotes the lung cancer incidence in an 1nd1v1dua1 of
age(a) who has not suffered asbestos exposure. As the effects of
smoking and asbestos are approximately multiplicative for lung
cancer the risk calculation must be carried out separately for
smokers and non-smokers, using appropriate age, sex and smoking-
specific lung cancer rates IU(a).

Exposure Measurements and Dose Relationships

Methods for measuring fibre counts have altered in recent years, the

most significant change being the use of a microscope eyepiece

. e e -y

1979), and more than 10 in .

together with deaths due to asbestosis and mesothelioma
" may have selectively removed the most heavily exposed men, particular-
- 1y among the heavier cigarette smokers.





graticule in fibre counting (Steel, 1979). This procedure increases
the fibre count by a factor of 2 or more, and throughout
the following discussion fibre counts are assumed to have been
measured in this way. Thus, for example, the -0ld estimate of the.
average exposure of North American insulation workers' exposures, 10
to 15 fibre/ml (Nicholson, 1976), becomes about 30 fibre/ml.
—Tﬁé—produtt;{fibre/ml):(dufation of exposure) in equation (v) is
simply cumulative dose, and the constant c can be estimated from
data on industrial cohorts such as the North American insulators.
In view of the delay of about 20 years before .the maximum relative
risk for lung ‘cancer is reached, however, recent exposure will not
have had its full effect. It s difficult to justify any very pre-
cise adjustment to allow for this "wasted exposure". A reasonable
approximation migh be to assume that the relative risk of about 6 (a
proportional excess risk of about 5) among North American insulators
30-35 vears after first exposure reflécts the effects of 20 years'-
exposure at 30 fibre/ml, or 600 fibre/ml years.. The-constant c can
then be calculated from equation (Vv): - Sl e=l -

:;§§i5: § =‘(r¢iativé‘risk minus 1)/(cumu1a£iveAaose)
i = 5/600° = 0.0083,-- =~ :u-i-ciL. UET 0T

since‘IE(a)/IU(a) is by definition relative risk.mi;ﬁé 1.

Finally, some adjustment must be made for the shorter working week
and longer holidays of school pupils -and staff compared with in-
dustrial workers. A factor of 0.5 will be assumed for both, giving
a final estimate for.schools for the constant ¢ of 0.0042.

For mesothelioma, the constant k in equation (iv) can also be esti-
mated from the experience of North American insulators. Their
incidence of mesothelioma 30-35 years aftgr the start of prolonged
exposure at about 30 fibre/ml was 3 x 10 = per annum (Selikoff and
Peto, 1981; unpublished), so

(vii) k= 3 x 10'31582.53'5;30)
26 %10 e e — ——

The constant must be adjusted Tor the shorter working week in schools
(a factor of about 0.5, as above), and for duration of exposure (a
- further facter of 0.5 for 6 years’ exposurg or 0.7 for 10 yegys
exposure; see above). Thus k_$.5.1 x 10 " x 0.5 =1.3 x 10 (6

-10

years' exposure), or 1.8 x-10 - ( 10 years' exposure.

1.5 TFinal Dose-response Formulae

Lung cancer 20 or more years after first exposure:

(viii) Excess incidence = ncrmal (igé; sex and smoking-
_. .specific) incidence x fibre/ml in school x duration
TTTx70.0042.° e T

e m e e o e e S Ay 0 TS





1.6

The excess during the first 20 years will be so much lower than
later, due to the lower initial relative risk, and to the steep
increase with age of lung cancer incidence in both smokers and
non-smokers, that it can be ignored.

Mesothelioma:

(ix) Excess annual incidence = k' (years since first exp.)3'5

x (fibre/ml in school),

10 (6 years' exposure), or
1 -10

where k =
= 0 (10 years' exposure).

k

Definition and Calculation of Lifelong Risk

1.7

Lifelong risk is defined a¢$ the probability that an individual
exposed to asbestos will die as a result of his exposure. The
calculation of lifelong risk depends only on the age-specific survival
rate s(a) of the population at each age(a), and the age-specific
excess incidence I(a) caused by asbestos for each disease. (Incidence
and mortalitv are similar for both lung cancer and mesothelioma.)

The lifelong risk is then simply the product of s(a)-I(a) over all
ages greater that a_, divided by s(a_), where a is age at first
exposure. Deaths olcurring after agé 80 are ignored in the following
calculations. They can of course be added if required, but this
would entail extrapolation well beyond any existing observations,
particularly for mesothelioma, and would not greatly affect the
results. It is assumed throughout that individual risks due to
exposures of the sort encountered in schools are too low to appre-
ciably affect life expectancy, even if-the number of resulting
deaths is substantial. :

-

Choice of Death Rates for Lung Cancer and for the Calculation of s(a)

It is difficult to predict overall mortality in the future. For the
purpose of predicting mesothelioma mortality the life-table based on
1972 U.S. national mortality, combining all races and both sexes,

~ has been used (Table 2). Death rates have already fallen substantially

since 1972, however (Fig. 2), and aré likKely to fall further.” This———"""——
will increase the lifelong risk due to mesothelioma, perhaps substan-

tially, as the probability of surviving to old age, when the meso-

thelioma risk is highest, will increase. These calculations should

be repeated using projections of future national death rates, if any

are available.

For the lung cancer projections for smokers and non-smokers the
position is still more difficult. Female lung cancer rates in old

age are very much lower than male rates but if current smoking

trends continue the sexes may well suffer similar rates 50 years

hence at all ages. The effects of future changes in tar level and
consumption may also be considerable in both sexes. U.S. male lung
cancer rates are still rising at all ages above 50 due to the "smoking
cohort" effect, whereas in Britain this has now ceased, and British
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rates are falling slightly between ages 50 and 65, and markedly
below age 50 (Fig. 3), probably due largely to the switch to filter
cigarettes in about 1960 in Britain. It is clear from Fig. 3 that
U.S. male rates are likely to exceed British rates at all ages
within a decade or so. They are already equal or higher below age
55, and at older ages the curves are converging rapidly.

The lung cancer projections for non-smokers given below are based on
the U.S. male death rates for lung cancer and all causés from Hammond
(1966) (Tables 2 and 3). For smokers, rates for all causes in male

_current smokers have also been taken from Hammond (1966) (Table 2)

but current British male lung cancer rates, inflated by a factor of

50% _at each age to-allow for .the exclusion of non-smokers and ex-smokers,
-have been used as a basis for projection of future TV.S. lung cancer :

rates among male current smokers in the U.5. (Tadle 3). For the~
reasons outlined in the preceding paragraph these would provide a
better basis_for prediction than Hammond's 1966 rates for current

'smokers if current smoking habits persist. This constitutes a
.necessarily arbitrary guess, however. If either tar levels or

cigarette consumption fall substantially in the future the resulting
predictions will be too high, and the calculation and corresponding

predictions must be regarded as illustrative rather than definitive.
More recent American Cancer Society data should be used if available.

No predictions of female lung cancer excesses are presented. For
the reasons outlined above, it is possible that the risk to women
will be similar to that among men, but no firmer statement can be
defended. o

Apart from the difficulties outlined above and the fact that the
calculations for mesothelioma are not based on survival rates of the
same population as those used for lung cancer, survival rates for
male smokers and non-smokers (columrs (B) and (C), Table 2) were not
available below age 35. (See notes to Table-2). These irritating
details are mentioned to emphasize again-that the following calcula-

‘tions should be regarded as illustrative of the method, and do not

provide results which can be quoted out of context.

—2=0—Example-Calculations : T e s m e e e

2.1

Calculation of Mesothelioma Risk

Using column (A) in Table 2 as the survival rate s(a) at age(a) and
computing annual excess mesothelioma incidence I(a) from equation
(ix), the calculation of risk following exposyre at 1 fibre/ml for 6
years starting at age_3g = 12 (k = 1.3 x 10 ) or 10 years from age
a =30 (k=1.8x10 ) is shown in Table 4. The number of deaths
per 10~ individuals exposed from age a_ in each 5-year age-range = 5
x 107 x I(a) x s(a)/s (a ). The risk Qaused by any other concentra-
tion is calculated by simple proportion. Thus, for example, at
0.002 fibre/m) the lifelong risk would be -0.002 x 329.1 = 0.66
deaths per 10~ exposed children. Note that most deaths (71% in
children, and 85% in adults) would occur after age 60.

9





FIGURE 3  Data_from Doll and Peto (1981)
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TABLE 2. Survival rates (A) for males and females, all races (U.S. 1972);
(B) for male non-smokers; and (C) for male current smokers of 10-19 cigarettes
(B) and (C) are calculated from Hammond (1966) Appendix Tables 2a
Hammond (1966) did not present death-rates for lower ages, and the
survival rates at lower ages have been arbitarily assumed to be the same

per day.
and 3a.

for (B) a

nd (C) as for (A).

Age Survival s(a) Survival s(a) Survival s(a)
(a) (A) (B) ©)
Total U.S. Male NS Male S
0 1.000 ~1.000 1.000
12 .976 .976 .976
22.5 .966 .966 .966
27.5 .959 .959 .959
, 30 .955 .955 .955
32.5 .951 .951 .951
37.5 .942 .942 .942
42.5 .928 .934 .932
47.5 .907 .923 917
52.5 .876 .911 .885
57.5 .831 .886 .836
62.5 .760 .849 .765
. 67.5 .679 .783 660
72.5 .569 .690 .523
77.5 432 .560 .387
11
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TABLE 3. Lung cancer death rates per 105'per annum (A) for non-smokers
The smokers' rates (B) were
ng national British rates for 1977 by a factor of

(Mammond, 1966) and (B) for male smokers.
estimated by multiplyi

1.5.

1..(a) 1..(a)

Age . Non-Smokers_- . - Smokers : :
(A) (B)

32.5 = " 2.8

37.5 - 8.1

42.5 — 2.3 g 20.1

47.5 5.0 63.8

52.5 4.9 159.9

57.5 10.5 ) 273.3

62.5 13.9_ 500.1

67.5 14.7 763.7

72.5 16.1 1010.4

71.5 358 T 1197.5

12
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TABLE 4. Calculation of excess mesothelioma risks in successive 5-year age
intervals up to age 80 due to exposure at 1 fibre/ml for 6 years from age
12, or 10 years from age 30. '

f.
3

Age Survival at Children Staff
(a) mid-point 6 years from age 12 10 years from age 30
of interval Incidence Deaths ip. Incidenge’ Deaths in 5-
s(a) I(a)x10D 5-year 4n- 5 I(a)x10 year ingerval
’ terval x 10 x10
0o 1.000 .
a = 12 s(ao)=.976 :
20-24 . .966 <0.1 0.2
25-29 .959 0.2 0.9
a°_= 30 s(ao)=.955
30-34 .951 0.5 2.5 - -
35-39 .942 1.1 5.3 <0.1 0.1
40-44 .928 2.0 9.7 0.1 0.6
45-49 .907 3.5 16.1 0.4 1.9
50-54 .876 5.5 24.7 1.0 4.5
55-59 .831 8.3 35.2 2.0 8.5
60-64 .760 - 11.9 46.3 3.5 14.0
65-69 .679 16.6 57.6 5.8 20.7
70-74 .569 22.4 65.3 9.0 26.8
75-79 .432 29.6 65.4 13.3 30.1
TOTAL DEATHS PER 105: 329.1 107.2
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2.2 Calculation of Lung Cancer Excess Risk

Using column (C) in Table 2 as the survival rate s(a) at age(a), and

column (B) in Table 3 as the lung cancer rate I_.(a) in male smokers,

the corresponding risk calculations (see equation (viii)) are shown

in Table 5. The excess during the first 20 years after.first exposure
- is assumed to be negligible. The risk is proportional to duration

and to fibre level, but age at first exposure has virtually no

effect. A concentration of 0.002 fibre/ml for 6 years from age }2,

for example, would thus cause 0.002 x 301.6 = 0.60 deaths per 10

exposed children. As for mesothelioma, the majority of deaths occur

after age 60 (80% in children, and 84% in adults).

Repeating these calculations for non-smokers, using column (B) in
Table 2 and column gA) in Table 3 gives predicted total excess lung
cancer risks per 107 at 1 fibre/ml of 9.6 (compared with 301.6 in
smokers) for children and 15.0 (compared with 494.4 in smokers) for
-adult staff. These are an order of magnitude lower than the predicted
mesothelioma risks, and for practical purposes can be ignored.

14





TABLE 5. Calculation of excess lung cancer risks in successive 5-year age
intervals up to age 80 following exposure at 1 fibre/ml for 6 years from
age 12, or 10 years from age 30. (Male smokers of 10-19 cigargttes/day.)

40

Age Survival at Lung cancer ' Children Staff
(a) mid-point death-rate 6 years from age 12 10 years from age 30
of interval in unexpose 5
s(a) smokers x10 Deaths per 10° in 5-year interval¥®
IU(a) .
0 1.000 - - -
a = 12 s(a°)=.976
'20-24 .966 - - | -
25-29 .959 - - -
a =30 s(a°)=.955
30-34 .951 2.6 0.3 -
35-39 .942 - 8.1 1.0 -
40-44 .932 20.1 2.4 -
45-49 .917 63.8 . 7.6 -
50-54 .885 159.9 18,3 31.1
55-59 .836 273.3 29.5 50.2
60-64 .765 - 500.1 49.4 84.1
65-69 .660 763.7 65.1 110.8
70-74 -.523 1010.4 68.2 116.2
75-79 1387 1197.5 59.8 101.9
5

TOTAL DEATHS PER 107: 301.6 494.4

* = I (a) x 5 x 0.0042 x duration (6 or 10) x's(a) = U ootc oo
_ , s{(a )

o
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Tremolite exposures 1n
residential areas of El Dorado
County, California:

Figure 1: United States Govern-

ment employees digging mineral

fibers at Yucca Mountain, We
tnust protect our Governtment

Figure 2: Foreign Mational digoing
Califomia. Who cares?

emplovees at all costs

Figure 3 This home in a residential neighborhood of El Dorado County
sits atop along fiber ashestiform tremolite depostt. The inside of the
home measures sotne 6+ times 10 ex cess of any measurem ents for
numbers of trem olite fibers discoveredin settled dust samples in Libby,
Montana Mo trem olite was detected 1n outside ambient air monitonn g,
Chrysotile levels were detected 1n outside ambient air monitoring. The

numerous tremaolite veins are now concealed wath a thin layer of plastic
sheeting and batk as to not be seen. Please note water run off at bottom

1 ght, which contains tremelite fiber s journeying to another destination.
E estdential exposures are expenenced from working in the garden and
landscape, or from passing cars when the material leaches onto

roadways and sidewalks. Ee-aerosolization of dust inside the home

le ads to additional and as of vet undetermined exposure levels. Clothing

an d shoes bring ever larger am ounts of fibersinto the home with no
apparent transport systerm that r emoves fibers from the home.
Indications are that many of the hotn es in this area are expenencing
sitilar and worse circumstances of tremolite exposures, including at

le ast one school and a community recreational center Mo official testing
or studies have been conducted to determine the exposure levels to

residents and no official warning of any substance, has been offered to
th ese residents, school children or s chool offials.

Figure 4: This composite photo shows ahome for sale to some
unsuspectin g buyer sitnated atop one of the tremolite areas of El Dorado
County California This home 15 situated justabove those areas shown in

Figures 3 and 12 . Local County Government 15 intent on finding
methods wh ereby potential buvers can be minimally informedf at all

regarding th e definite geclogical hazard of such areas. Thus far
California State officials have supported thi s attitude by not addressing
the subject of residential exposures in any meaningful way, conducting
att altmost childish ambient air testing program at great expense to the
public and downplayving the dangers associated with tremolite exposures
to the publi c

mineral fibers in El Dorade County

Figure 5 A long fiber asbestif onm trem olite surface depositlocated in a
rural residential area of El Dorade County, California as seen from an
aertal view. This view 15 of andee that slopes from the upper left corner
cently toward the lower right coner of the photograph. The reddish so1ls

observed from lef't to nght contan fibers that have been mixzed into the
soi1ls by human activities. Present are numerous outcroppings of 95 to
29% pure tremolite, actinolite and tremeolite containing talcs The
various concentrations of tremoelite weather and leach fr om the disturbed
sotls, down the hillside as can be observed in the white "cut” androad in
the bottom nght hand corner. Although a rural are a, there are some 20 or
more people who are exposed to this ste on a daily basis. The hotne
located at the upper left of the photograph has high levels of tremolite
inside the home, £ ound in settled dust samples. Fiber levels in excess of
4 times those levels discovered in Libby, Montana . Mo tremolite has
keen found in outdoor ambient testing. Chiy sotile 15 readily detected in
outdoor ambient testing. Abundant trem olite fibers have been foundin
outdoot ageressive ar testing. As residential activity increases inthe
area, additional leaching 15 obsetved. Seasonal creeks and streams in the
area are obser ved to have precipitate asbestos crusting on the rocks,
visthle in the dned streams as a thick white coating. Human exposures in
thiz area follow a very personalized exposure scenario rather than a
crolp eXposure scenario, with intimate, vanab le concentration,
cumulative, episodic exposures seermingly dest gned for each indiwvidual's
activity. Eestdents conduct tractoring, bulldozer and various digoing
activities of large scale as well as road construc tion and maintenance.
There 1s no OSHA oversight or presence at any of the tremolite depostits,
for emplovee protection or for monttoning activities demanded by
California State law. The resident's exposures are cumulative and though
lung burdens have not been investigated, would undoubtedly reveal
variable burden rates of much greater magnitude than residents who
restde one mil e away 1n non tremolite areas. Th e interniors of motor
vehicles show signs of massive exposure delivery ability. This too has
not been investigated theroughly, At the immediate surrounding homes,
children can be observed exposed to trem olite while in their cribs,
playing on roads and selling kool aid by the side of the trem olite roads.
In the wake of such discovenes as this tremolite deposit and many
others, Calif ornia has recently 1nsttuted new asbestos regulation s, which
seemingly disregard/de-em phasize most exposures that occurin "rural”
areas of the State. This regulation wolates Article 14 of the Thited States
Constitution which states that all State residents will be prowvided with
equal protect on and that the State 15 prohibited from enacting law which
does not provide equal protection.

Figure 7 Typical trem olite
outcropping about 18" in dlameter
tound commonl v in the area
shown in Figures 2.4 and 12

Figure & Large El Dorado County
California surface are a of friable
tremalite actinelite surrounded by
reddish sotls. This areais found
along with many other similar

areas neat the home th at appearsin
the upper left comer of Figure 5

Figure 8: Pure soft surface veins of 95 to 99% asbestform tremolite are

easily collectable with a spoon of showel Tons of matenial can be
cathered in a very short time. This fibrous matenial dispers es invisibly
into the sotls duning construction activities, which grade or disturb the
earth. Unfortunately dispe raing the matenal does not stop exposures to
restdents, only hidesthe likelihood of exposure. The material mixed into
the soils then becomes de tectable only by aggressive air testing or bulk
soil measurements. Bulk soil testing, for the expense, does n ot easily
localize concentrations or guarantee results Ageressve air testing
turther endangers residen ts with needless exposures generated by testing
alone. Settled dust sample s inside homes, wehicles, garages and other
structures easily tell a tale of exposure. Given that no expo sure threshold
for disease has been established, that low-level expo sure to tremolite
fibers 1s known to canse disease and that large exposure levels in these
El Dorado County trem olite areas exist, ostensibly larger than Libby
Montana exposures, and e xposures are easily and econom tcally

detectable in settled dust, it 15 unreascnable and perhaps criel to allow
residents continued exposure while attempting to determin e health

effects by measuring ambient air levels of fibers.

Figure ¥ and 10: These aerial photographs tak en at increasing altitude
trom left to n ght, begin to show the 1solation of the trem olite deposit
trom the surrounding geclogical and soils structure. Centered in the
photograph to the right vou can see subtle changes in c olor which
translate into soils, brush and perhaps even fauna differences that can be

detected easil y. Measuring ambient air directly upon this deposit gives
noindication at all of any tremolite fibers. Measunng ambient air some

miles away from this deposit to determine health effects to the greater
population 15 simply a ludicrous and wasteful endeawor. Itis sites like
this that feed excess disease from highly personalized, episo dic, variable
concentration and cumulative exposure scenarios into the greater
population of El Dorade County. Yetneatly & vears after this discovery,

S years after these photographs the State of California has amazingly
tailed to find a single airbome tremolite fiber 1n this area

Figure 11: The tremolite deposit shown in figure # 18 located above the
are a shown 1n this photograph. This 15 arural area of far less concemn to
our California State officials who ap pear content to all ow asbestos

exp osures in such areas to continue. The fibrous matenal weathers and
leachesthen washes down intoe vards, playgrounds and road areas as
shown in this photograph, from the tremolite deposit above. Although
this roadhas never had any serpentine product material placed upon it,
the measmrements taken beside the read were 228 cc and 17 co pure
trem olite. There is little reason to believe that these levels of exposure
would be greatly remedied of the road was paved since the trem olite will
wash onto a paved road as eastly as it dees onto a ditt road. Furthernm ore,
onie must expect, and all visible indi cations are present, that playgrounds
and vard areas will deliver equal or higher exposure levels than the
roads.
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Figure 12 Calif ornia State officials conduct a one day clean up of some
20 piles of trem olite dirt in Bl Dorado after 15+ wears of exposure in
neighbothoods such as this tremolite deposit area Then declare the area
safe. Hormes in the background and homes nearb v have and will be
exposedto vears of uncontrolled digging The digging has continued long
past the date of this photograph. What 15 observed in this photograph is a
show for public consumption in an effort to make people believe that
somn ething 15 being done regarding trem olite exp osures in their various
neighbothoods, while in reality very little and m ostly nothing 15 being
done for thousands of cccupational and residential exposures. Hollywood
1z not the only acting academy 1n California,
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