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TO: Affected Parties and Responsible Officials

A February 8, 2002 press release from the New York City Department of Health (NYC DOH)

(attached) contains an interpretation of preliminary data from a study not yet released by the

Agency for Toxic Substances and Disease Registry (ATSDR) of the Centers for Disease Control

(CDC).  This study conducted tests in apartments and buildings in lower Manhattan which were

impacted by fallout from the collapse of the World Trade Center (WTC).

The ATSDR does not plan releasing the study or preliminary results to the public until spring, so

it is difficult to determine whether or not the NYC DOH correctly represented the data. 

However, there is at least one major clear misrepresentation of the data by the NYC.  There is

evidence of other misrepresentations as well.



2  The EPA itself has erroneously referred to the AHE RA TEM  test level of 70 structures per square

mill imeter as a “standard” on its website at ht tp: //www.epa.gov/epahome/wtc/activi ties.htm.
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AIRBORNE ASBESTOS

The NYC DOH made the following claim in its press release:

The air samples from inside the buildings showed no elevated levels of asbestos. [NYC DOH]

The DOH does not mention in its press release exactly what the level of asbestos would be
considered “elevated.”  However, the press release refers readers to the NYC Department of
Environmental Protection (NYC DEP) for more information.  The cited NYC DEP web page
(attached) states that the “safe” level, or standard, is 0.01 fibers per cubic centimeter (f/cc)
(which is the same as fibers/milliliter):

The  US a nd N YC s tand ard fo r asb esto s in co mm unity  and r esidentia l buildin gs is 0 .01 fib ers/c ubic

centime ter (f/cc) [sa me as  f/mL] in indo or air. ... As tes ting continu es, there  may b e the pos sibility

of occasional short-term increases in levels of asbestos in the air above the residential standard of

0.01 f/cc of air. [NYC DEP]

This is a misrepresentation.  Due to the many public discussions over the safe level of asbestos in

air, there can be no misunderstanding on the part of either the NYC DOH or DEP that the

residential or ambient air standard of the U.S. Environmental Protection Agency (EPA) is 0.01

f/mL.  And by law, any state or city standards for asbestos must be at least as stringent as the

federal EPA standard.2

EPA standard for asbestos

The EPA standard for asbestos in indoor and outdoor air is found in its Integrated Risk

Management Information System (IRIS), attached, and other public documents.  It is the policy

and goal of EPA to protect at the 1 in a million cancer risk level (10-6 risk level), the point of

departure.  In all cases, action by EPA is triggered by any risk greater than 1 in 10,000.  The EPA

air standards for asbestos in inside and outside air at the different risk levels are given in the table

below:

CANCER RISK LEVEL AIR CONCENTRATION OF ASBESTOS

fibers per milliliter (f/mL), “PLM” fraction of

fibers over 5 micrometers longnumber of cance rs risk level

1 in 1,000,000 10-6 

(= E-6)

0.000004 f/mL 

(= 4E-6 f/mL)

1 in 100,000 10-5

(= E-5)

 0.00004 f/mL 

(= 4E-5 f/mL)

1 in 10,000 10-4

(= E-4)

0.0004 f/mL 

(= 4E-4 f/mL)
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The safe level and goal of EPA, the actual air standard, is 0.000004 f/mL, and the action level for

EPA to trigger a cleanup is 0.0004 f/mL.  The EPA standard is thus 2500 times lower than the

0.01 f/mL level claimed to be the standard by the NYC DOH and DEP.

It is particularly important to test asbestos at the 10-6 risk level, because other carcinogens and

possible carcinogens are potentially present in WTC fallout, including fiberglass, dioxins, PCB’s,

and heavy metals.  If several are present, the carcinogenic risk could be additive and result in a

higher aggregate cancer risk.

Origin of NYC claim that their standard and the US standard is 0.01 f/mL

The NYC DOH and DEP are apparently basing their claim that the standard is 0.01 f/mL on a

particular test that must be conducted while using a one-horsepower leaf blower to stir up all the

asbestos in a room after certified professional abatement.   This is the AHERA TEM clearance

test (Asbestos Hazard Emergency Response Act transmission electron microscopy).

The EPA regulations for conducting the AHERA TEM clearance test are contained in Title 40 of

the Code of Federal Regulations, Part 763, Appendix A.  Regulations are implementations of

statutes, and thus are the law and legally binding.  States and cities must adopt these regulations

or have more stringent regulations.   The AHERA TEM clearance test is a TEST, not an air

STANDARD.  Nowhere in any of the EPA regulations is the 0.01 f/mL level called a “standard”

for air.  The procedures for this test are given in part below:

40 CFR - CHAPTER I - PART 763

Appendix A to Subpa rt E -- Interim Transmission Electron Microscop y Analytical Methods --

Mandatory and Nonmandatory -- and Mandatory Section to Determine Completion of Response

Actions

. . .

II. Mandatory Transmission Electron Microscopy Method 

A. Definit ions of Terms

1. Analytical sensitivity -- Airborne asbestos concentration represented by each fiber

counted under the electron microscope. It is determined by the air volume collected and

the proportion of the filter examined. This method requires that the analytical sensitivity be

no grea ter than 0.0 05 struc tures/cm  3. . .

14. The final plastic barrier around the abatement area remains in place for the sampling

period.

15. After the area has passed a thorough visual inspection, use aggressive sampling

condition s to dislodg e any re maining  dust. (Se e sugg ested p rotocol in U nit III.B.7.d.) . . .

17. A minimum of 13 samples are to be collected for each testing site consisting of the

following:

a. A minimum of five samples per abatement area.

b. A minimum of five samples per ambient area positioned at locations representative of

the air entering the abatement site.

. . .



3 Millette, J., et al. Applica tions of the  ASTM  Asbesto s in Dust M ethod D 5755.  In : Advan ces in

Environmental Measurement Methods for Asbestos, ASTM Special Technical Publication 1342.
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[Unit III.B.]7. Abatement area sampling.

a. Conduct final clearance sampling only after the primary containment barriers have

been removed; the abatement area has been thoroughly dried; and, it has passed

visual insp ection tes ts by qu alified perso nnel. (Se e Refer ence 1  of Unit III.L.)

b. Con tainm ent barrie rs ov er win dow s, doors, a nd air  pass ageway s mu st rem ain in

place until the TEM clearance sampling and analysis is completed and results meet

clearance test criteria. The final plastic barrier remains in place for the sampling

period.

c. Select sampling sites in the abatement area on a random basis to provide unbiased

and representative samples.

d. After the area has passed a thorough visual inspection, use aggressive sampling

condition s to dislodg e any re maining  dust.

i. Equ ipme nt used in a ggre ssive sam pling s uch  as a le af blower  and/or fan  shou ld

be properly cleaned and decontaminated before use.

ii. Air filtration units shall remain on during the air monitoring period.

iii. Prior to air monitoring, floors, ceiling and walls shall be swept with the exhaust of

a minimum one  (1) horsepower leaf blower.

iv. Stationary fans are placed in locations which will not interfere with air monitoring

equipment. Fan air is directed toward the ceiling. One fan shall be used for each

10,000 ft 3 of worksite.

[40 CFR 763, App. A]

The reason that the EPA designed the AHERA TEM clearance test, requiring first certified

asbestos abatement procedures followed by a leaf blower, and then a fan, followed by air testing

to the 0.01 f/mL (PCM) level (equivalent to 0.02 s/mL or 70 structures per square millimeter)

was to save costs and time.  EPA found that using a leaf blower increased asbestos

concentrations in air by thousands of times.  One study showed that using a leaf blower increased

airborne asbestos concentrations over 100 times that caused by even vigorous broom cleaning.3  

And vigorous broom cleaning has been demonstrated to increase asbestos levels hundreds or

thousands of times over that of passive conditions which do not disturb dusts.  Testing at the low

levels that are actually those of health concern, 0.000004 f/mL, can often take 24 or more hours,

which was found to be impractical for asbestos abatement contractors.

Even if testing is done at the low levels associated with asbestos health effects (0.000004 f/mL),

there must be human activities or simulated human activities in the same room at the same time

of the testing.  When testing airborne asbestos levels inside homes in Libby, Montana, the

Superfund site, EPA had both stationary air monitors and monitors worn by residents going

about their normal daily activities.  See the attached risk assessment for the Libby site for a

description.  Another study showed that asbestos concentrations in air can be undetectable or

below 0.005 f/mL when there are no activities in the room to stir up dusts, but as high as 0.09 to

54 f/mL when activities such as vacuuming, broom sweeping, gym activities, etc. are going on in



4 Millette, J. R., an d Hays , S. M. (19 94), Ch apter 8, Re suspensio n of Settled  Dust, in: Settled Dust

Samp ling and  Analysis , page 63, Table 2, Lewis Publishers, ISBN 0-87371-948-4.
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the room to disturb the dusts.4   

The following table gives the legal/legitimate and illegal/illegitimate ways to determine whether

asbestos levels in air in homes, offices, or schools meets EPA standards:

LEGAL/LEGITIMATE 

AIRBORNE ASBESTOS TESTING METHODS

ILLEGAL/ILLEGITIMATE 

AIRBORNE ASBESTOS TESTING METHODS

0.000004 f/mL (PCM)
laboratory sensitivity
(detection limit), the EPA
safe level.

Conditions of actual or
simulated human activities,
such as a child jumping on a
contaminated couch or rolling
around on contaminated
carpet

0.01 f/m (PCM)
= 0.02 s/mL (all fibers)
= 70 structures per square
millimeter

Testing for this level ONLY
AFTER the following
conditions, as required by
law in 40 CFR 763:

1.  Completion of
professional certified
asbestos abatement

2.  Suspension of dusts by
using one-horsepower leaf
blower followed by fans
during actual testing.

0.000004 f/mL (PCM)
laboratory sensitivity
(detection limit), the EPA
safe level.

Passive conditions, i.e., no
activities to disturb dusts to
cause them to be airborne.

0.01 f/m (PCM)
= 0.02 s/mL (all fibers)
= 70 structures per square
millimeter

This level under either
passive testing conditions
(no human activity) or even
normal human activities

 

Probable testing methods of the CDC’s ATSDR

Although we do not know what methods the ATSDR used to test air inside buildings, it is

doubtful that they utilized techniques that can detect asbestos at the 0.000004 f/mL level.  If the

ATSDR did test at this low level, it is unknown whether there were simulated or actual human

activities taking place at the same time to disturb the dusts.  

It is also doubtful that if they tested the air using less sensitive methods, that they used the

aggressive leaf-blower conditions required for the AHERA TEM test.  It would be impossible to

use the aggressive leaf-blower test conditions in currently occupied spaces, as it could

contaminate surfaces that had previously been cleaned.  However, this is no excuse, since there

are plenty of unoccupied apartments and business spaces which could be sealed off and tested,

and contaminated carpeting and upholstered furniture from the same building could be placed in

the space to be tested.  (It would be a minor cost to purchase the carpeting or furniture from other

tenants in the building.) 



-6-

INDOOR DUST TESTING

The NYC DOH described the results of the indoor dust testing as follows:

Testing was also conducted in four buildings above 59th Street to provide information on the

background level of various substances present indoors in New York City.

. . .

The analysis of 98 dust samples for asbestos taken from the inside and outside of residential

buildings in lower Manhattan indicated that while 20% were above background levels, only two

samples which were taken from outdoors required abatement. Professional abatement work was

comp leted in this are a. 

Samples taken from inside and outside of residential buildings in lower Manhattan were analyzed

for fibr ous  glass . Fibro us gla ss w as de tecte d in 43  of the  98 sa mple s tak en. T he re sults  of air

sampling for fibrous glass, and for air and surface testing of other materials, are not yet available.

It is alarming that 20% of samples from indoors (or this could be both indoors and outdoors)

were over background levels.  Although it was not stated, there could also be more than 20% of

the indoor dusts that had detectable levels of asbestos, but which were not over background.  At

the Libby, Montana Superfund site (see attachment), only 11 to 23% of the indoor dust samples

had detectable asbestos from the random homes selected in Phase 1 of the Libby investigation.

It is also inappropriate for the NYC DOH to establish background by going to other areas of

Manhattan.  The buildings above 59th Street could have been contaminated with WTC fallout, or

could be contaminated from other sources of asbestos.  These “background” buildings might also

have unsafe levels of asbestos and require professional abatement.  It is an unfair comparison to

imply that only 20% of the inside building dusts in Lower Manhattan had elevated levels that

required abatement, based on a comparison to levels in buildings above 59th Street, which might

themselves be unsafe.

The finding of fibrous glass (fiberglass) in 44% of the samples is also alarming.  It is also

unfortunate that the ATSDR did not test for other hazardous substances, such as dioxins, PCB’s,

and heavy metals such as mercury.

OUTDOOR DUST TESTING

The NYC DOH made the following statement regarding outdoor dusts:

The analysis of 98 dust samples for asbestos taken from the inside and outside of residential

buildings in lower Manhattan indicated that while 20% were above background levels, only two

samples which were taken from outdoors required abatement. Professional abatement work was

comp leted in this are a. 



5  www.epa.gov/region8/superfund/libby/qsafe.html

6  Addiso n, J. (1995 ) Verm iculite: a review  of the m ineralogy  and hea lth effects of v ermicu lite

exploitation.  Reg. Tox. Pharm. 21: 397 - 405.
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Although the NYC DOH does not state what level they consider to be a “safe” level in the

outdoor dusts that triggered professional abatement, it can be deduced.  The NYC DEP issued a

letter on October 25 to residents of Lower Manhattan, stating that professional abatement was

only necessary if indoor dusts contained 1% asbestos or higher.  See attached.

The 1% asbestos level is not considered to be a “safe” level by the EPA.  It is not a risk-based

number.  It was developed to apply to the asbestos products themselves that were used in homes

and other buildings, because it was found that these products always contained 1% or more

asbestos.  The dusts in a building that used these asbestos materials would always have lower

levels of asbestos than the asbestos materials themselves.  The EPA regulations require the

removal or management in-place of the asbestos materials (at 1% asbestos or higher) and then the

thorough abatement of all contaminated surfaces, whether containing 1% asbestos or not.

EPA has determined that levels of asbestos lower than 1% could present hazards:5

Levels of 1% or less could present a risk where there is enough activity to stir up soil and cause

asbestos fibers to become airborne.

In one independent study, it was found that soils containing only 0.001% asbestos were still

capable of producing measurable airborne asbestos concentrations greater than 0.01 fibers per

milliliter (equivalent to structures per milliliter), which is an air concentration thousands of times

higher than the EPA safe level of 0.000004 f/mL.6 

CONCLUSIONS

The CDC’s ATSDR should immediately provide the public with all the information and data that

it has supplied to the NYC DOH, so that an honest evaluation can be made.  Through its

misrepresentations, NYC DOH is giving the public a false sense of security and the erroneous

belief that exposures to asbestos and fiberglass are not hazardous, and also that there are no other

hazardous substances present because the ATSDR did not test for them.  Since the full study will

not be released until spring, there are many months that may go by with additional needless

exposures, particular during unsafe cleanups by citizens themselves.

It is a violation of the Administrative Procedures Act and the Sunshine Act for a federal entity

such as the ATSDR to provide preferential treatment to the NYC DOH by the early release of
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preliminary data without simultaneously releasing the same data to the public.  The fact that the

NYC DOH requested the study does not entitle it to receive any results prior to the public. 

Oftentimes industry, public interest groups, or even individual citizens request studies by federal

agencies.  When any data resulting from these studies is released, it is released to all parties

simultaneously.  The NYC DOH has no special standing in this regard.
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STATUS OF DATA FOR Asbestos

File First On-Line 09/26/1988
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Oral RfD Assessment (I.A.) no data   
Inhalation RfC Assessment (I.B.) no data  
Carcinogenicity Assessment (II.) on-line 07/01/1993 
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Not available at this time. 

Back to top 

_I.B. Reference Concentration for Chronic Inhalation Exposure (RfC)

Substance Name -- Asbestos
CASRN -- 1332-21-4

Not available at this time.

Back to top 

_II.  Carcinogenicity Assessment for Lifetime Exposure

Substance Name -- Asbestos
CASRN -- 1332-21-4

Chronic Health
Harards for
Non-Carcinogenic
Effects

Reference Dose
for Chronic Oral
Exposure (RfD) 

- Oral RfD
Summary 
- Principal and
  Supporting
Studies
- Uncertainty and
  Modifying
Factors
- Additional
Studies/
  Comments
- Confidence in
the
  Oral RfD
- EPA
Documentation
  and Review

Reference
Concentration for
Chronic Inhalation
Exposure (RfC) 

- Inhalation RfC
  Summary 
- Principal and
  Supporting
Studies
- Uncertainty and
  Modifying
Factors
- Additional
Studies/
  Comments
- Confidence in
the
  Inhalation RfC
- EPA
Documentation
  and Review 

Carcinogenicity
Assessment for
Lifetime Exposure

Evidence for
Human
Carcinogenicity 

-
Weight-of-Evidence
  Characterization
- Human
  Carcinogenicity
Data
- Animal
  Carcinogenicity
Data
- Supporting Data

Select a Substance

Reference Dose for Chronic Oral Exposure (RfD)

1 of 10 2/10/02 6:23 PM

IRIS Summary -- Asbestos wysiwyg://2/http://www.epa.gov/iris/subst/0371.htm

cjenkins
http://www.epa.gov/iris/subst/0

cjenkins
www.epa.gov/iris/subst/0371.htm





Page 1 of  23

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION VIII (8EPR-PS)

999 18th STREET - SUITE 300

DENVER, COLORADO 80202-2466

MEMORANDUM DEC 20 2001

SUBJECT: Amphibole Mineral Fibers in Source Materials in Residential and Commercial

Areas of Libby Pose an Imminent and Substantial Endangerment to Public Health

FROM: Christopher P. Weis, Ph.D., DABT.

Senior Toxicologist / Science Support Coordinator

Libby Asbestos Site

TO: Paul Peronard, On-Scene Coordinator

Libby Asbestos Site

I PURPOSE

This memorandum presents the rationale for determination of imminent and substantial

endangerment to public health from asbestos contamination in various types of source materials

at residential and commercial areas in and around the community of Libby, Montana.  With this

memorandum, I confirm and extend a similar conclusion derived in two previous memoranda

from my office to you (dated May 10, 2000, and July 9, 2001).

II SUMMARY OF FINDINGS

1) Asbestos occurs in ore and processed vermiculite obtained from the Libby mine.

2) Asbestos fibers of the type that occur in vermiculite ore from the mine in Libby

are hazardous to humans when inhaled. 

3) Asbestos material fibers that are characteristic of those that occur in materials

from the Libby mine are present in a variety of different source materials at

residential and commercial locations in and around the community of Libby.

Outdoor source materials include yard soil, garden soil, driveway material, and

assorted mine waste materials, while indoor source materials include dust and

vermiculite insulation.

4) Disturbance of asbestos-contaminated source materials by activities similar to

those that are likely to be performed by area residents or workers can result in

exposure to respirable asbestos fibers in air. 

5) The concentrations of fibers in air generated by disturbance of source materials

may exceed OSHA standards for acceptable occupational exposure, and estimated

http://www.epa.gov/region8/supe

cjenkins
www.epa.gov/region8/superfund/libby/riskasess.html
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excess cancer risks can exceed EPA's typical risk range (1E-04 to 1E-06) by an

order of magnitude or more.  There are several factors which suggest these risk

estimates may be too low and that actual risks are even greater.

On this basis, I conclude that source materials such as soil and soil-like media, dust, and

vermiculite insulation that contain friable asbestos minerals are a likely source of on-going

release of hazardous fibers to indoor and/or outdoor air at multiple residences and commercial

facilities in Libby.  In light of clear biological evidence of human asbestos exposure in Libby and

the associated increase in human risk, I recommend that EPA take appropriate steps to reduce or

eliminate pathways of exposure to these source materials in order to protect area residents and

workers.

III BACKGROUND

A large deposit of vermiculite was discovered on Zonolite Mountain in the Rainy Creek Mining

District of Lincoln County, Montana, in 1916 by E.N. Alley.  Alley formed the Zonolite

Company and began commercial production of vermiculite in 1921.  Another company, the

Vermiculite and Asbestos Company (later known as the Universal Insulation Company),

operated on the same deposits (BOM 1953).  W.R. Grace purchased the mining operations in

1963 and greatly increased production of vermiculite until 1990 when mining and milling of

vermiculite ceased.

Vermiculite ore bodies on Zonolite Mountain contain amphibole asbestos at concentrations

ranging up to nearly 100% in selected areas (Grace).   Although early exploration and mining

efforts by the Zonolite Company focused upon the commercial viability of fibrous amphibole

deposits found on Zonolite Mountain (DOI 1928), no commercial production of asbestos from

the Libby mine is reported.  During early vermiculite mining operations, airborne concentrations

of asbestos fibers at the mine exceeded 100 fibers per cubic centimeter (f/cc) in several job

classifications (Amandus et al. 1987a,b, & c).  Historical airborne fiber concentrations in the

residential area of Libby also exceeded the present occupational Permissible Exposure Level

(PEL) of 0.1 f/cc established by OSHA (1994) (MRI 1982; Eschenbach deposition). This

exposure limit is recognized as being associated with significant risk (3.4 additional asbestos-

related cancers per 1000 individuals as per OSHA estimates) to workers, and risks to residents

could be even higher.

Residual fiber contamination from the subject facilities continues to present potential exposure to

workers, residents, and visitors at these facilities, but is presently being addressed under removal

authorities provided in the Comprehensive Environmental Response Compensation and Liability

Act Section 104 (CERCLA or Superfund).  These actions by the U.S. Environmental Protection

Agency Region 8 office in Denver, CO began on November 22, 1999 and continue today. The

investigative team is working closely with Local, State, and other Federal Agencies to determine

the nature and extent of mineral fiber contamination throughout Libby, and to take appropriate

action to protect the health of current residents and workers.
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IV ENDANGERMENT RATIONALE

The rationale for determination of imminent and substantial endangerment from asbestos-

contaminated source materials in residential and commercial areas of Libby is five-fold:

1) Asbestos fibers occur in ore and processed vermiculite from the Libby mine site.

2) Asbestos fibers from the Libby mine site are hazardous to humans as evidenced

by the occurrence of asbestos-related disease in area workers and residents. 

Workers exposed to asbestos fibers at the Libby mine site have been shown to

experience clear and significant increases in the incidence of asbestos-related

conditions, including asbestosis, lung cancer and mesothelioma.  Asbestos-related

lung diseases have also been observed in area residents with no direct

occupational exposures, including family members of mine workers, and even in

those with no known association with the vermiculite mining or processing;

3) Asbestos fibers can be detected in several types of source materials (yard soil,

garden soil, driveway material, waste piles, indoor dust, vermiculite insulation) at

multiple locations in and around the residential and commercial area of Libby.

These contaminated materials constitute a potential source of asbestos exposure to

area residents and workers;

4) Asbestos fibers in contaminated source materials may be released into air by a

variety of activities similar to those that area residents or workers may engage in

under normal living or working conditions.  This demonstrates that a complete

exposure pathway exists by which asbestos-contaminated source materials may

cause inhalation exposure of area residents and workers;

5) The concentrations of asbestos fibers that occur in air following disturbance of

source materials may reach levels of potential human health concern, as evidenced

by a) exceedences of OSHA standards for the protection of workers following

disturbance of vermiculite material, and b) exceedences of EPA’s normal risk

range (1E-04 to 1E-06) for acceptable lifetime excess cancer risks for exposed

humans.  Actual risks may be even greater than estimated. 

Summaries of the evidence supporting each of these elements of rationale are presented below.

1. Asbestos occurs in ore and vermiculite from the Libby mine

In order to gain a reliable understanding of the mineralogical characteristics of asbestos material

associated with the Libby mine,  the United States Geological Survey (USGS) collected 30

samples of asbestos-enriched ore  material from the mine (USGS, 2001).  Analysis of multiple
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asbestos fibers in these samples was performed by electron dispersive spectroscopy (EDS) and

electron diffraction in order to determine the elemental composition and the associated

mineralogical class. The results are shown in Figure 1.  As seen, fibers obtained from the mine

span a range of over-lapping mineral types, including actinolite, tremolite, winchite, and

richterite, with lower amounts of  magnesio-arfedsonite and edenite/ferro-edenite.  For the

purposes of this memo, fibers included in the group above are referred to as “Libby-class

amphiboles .

2. Libby Asbestos Fibers Are Hazardous to Human Health (Hazard Assessment)

Evidence of the adverse effects from exposure to asbestos fibers associated with the vermiculite

ore body on Zonolite Mountain is abundant.  During the 1980s,  MacDonald et al. (1986a,b), and

Amandus et al. (1987a,b,c) conducted investigations of asbestos exposure, and the morbidity and

mortality of workers involved in various aspects of vermiculite mining, milling and refining

processes in Libby, MT.  These investigations found that workers had significantly increased

occurrence of asbestosis, lung cancer, mesothelioma, and asbestos-related pleural disease

associated with exposure to the vermiculite.  Additionally, increased asbestos-related lung

abnormalities were found among workers at an expansion plant in Marysville, Ohio, that were

exposed to vermiculite from the Libby mine, Lockey et al. (1984).

Since the cessation of vermiculite mining and processing operations in Libby, local physicians

and nearby pulmonary specialists have continued to identify individuals suffering from

asbestosis, lung cancer and mesothelioma as a result of exposure to asbestos mineral fibers.  One

board-certified pulmonologist has reportedly seen over 150 cases of asbestos-related disease

from the Libby area (Whitehouse 2000).  In addition to former mine workers, this physician

reported striking findings of asbestos-related disease among household contacts of former

workers and among area residents with no identifiable connection to the former mine or

processing activities.  Some of those area residents with asbestos-related disease and no

connection to the mining operations were reportedly exposed to asbestos through activities such

as playing in open piles of vermiculite ores and wastes near recreational parks, gardening in soil

containing vermiculite, and contact with vermiculite insulation in the home.  Reports by area

physicians are supported by recent morbidity and mortality assessments of Libby residents

conducted by the Agency for Toxic Substances and Disease Registry (ATSDR).  A mortality

study for Libby area residents from 1979 to 1998 found increased rates of asbestosis (40-60 times

higher than the normal background rate for the United States) and mesothelioma (ATSDR 2000). 

 Additionally, ATSDR, working in cooperation with USEPA Region 8, U.S. Public Health

Service, the State of Montana, and Lincoln County, has performed an extensive exposure and 

medical testing program involving nearly 6000 individuals that worked or lived in Libby for at

least six months prior to 1991.  Preliminary analysis of the data indicate that the crude odds ratio

for the occurrence of pleural abnormalities is significantly elevated for individuals who were

workers at the mine, and also for a variety of other non-occupational exposure pathways

involving contact with vermiculite.  Individuals with multiple exposure pathways to vermiculite

or mine materials had higher disease incidence that those with no known exposure.  Asbestos-

associated radiologic abnormalities, similar to those observed among medical testing participants
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in Libby, have been shown in other populations to be associated with significant progression of

disease, morbidity, and mortality (Miller 1983, Cookson 1986, Rosenstock 1991, Erlich 1992,

Hillerdal 1997).

3. Asbestos Fibers Occur in Several Types of Source Material in Residential/Commercial

Areas

For approximately 2 years, EPA has been collecting samples of asbestos material associated with

former mining and milling in the Libby, MT environment.  This has included collection

numerous types of potential source materials (outdoor yard soil, garden soils, indoor dust,

vermiculite insulation, various types of waste piles, etc) as well as numerous air samples. 

Examination and evaluation of soil-like materials and bulk insulation samples was performed

using polarized light microscopy (PLM), while samples of dust were evaluated by transmission

electron microscopy (TEM), as detailed in the Sampling and Quality Assurance Project Plan

(Revision 1) for Libby, MT (USEPA 2000).  Initial sample collection efforts (referred to as Phase

1) focused mainly on areas formerly associated with mining and processing operations (the

export plant, the screening plant, Rainy Creek Road, etc.), but also included samples collected

from the residential and commercial areas of Libby.  The second round of sampling (referred to

as Phase 2) focused primarily on asbestos levels in the residential setting, with special attention

on the effect of disturbance of source materials on asbestos levels in air.

The following sections summarize available data on the range of concentration values of Libby-

type asbestos in samples of potential source materials (e.g., yard soil, garden soil, waste piles,

driveway material, indoor dust, vermiculite insulation, etc.) at numerous locations in residential

and light commercial areas of Libby.  The data presented do not include measurements from

former mine-related sites (e.g., the export facility, the screening facility, or Rainy Creek Road).

Also, data from schools are not included, since they are not likely to be a good model for

residential and commercial structures, and separate regulations exist for dealing with asbestos in

schools.  All data utilized in the following sections were based on a query of the Libby database

performed on December 12, 2001, and all of the data from this query are available upon request.

Soil-Like Media (Yard Soil, Garden Soil, Waste Piles, and Driveway Material)

As noted above, samples of soil and related soil-like materials were analyzed for asbestos by

PLM.  Garden soils were grouped differently that yard soils since some garden soils might be

amended with vermiculite even when the yard soil is not contaminated.  Each sample was

classified into one of the following groups:

Non-Detect (ND) Presence of asbestos could not be confirmed by PLM

Trace Asbestos is present, but the amount is too low (less than about 1%

asbestos by mass) to allow reliable quantification

Detect Asbestos is present at a level (typically 1% by mass or higher) such

that quantification by PLM is possible.
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Summary statistics for individual samples, grouped by medium, are presented below:

Table 1:  Summary Statistics for Soil Like Media (Grouped by Sample)

Source

Medium

Total

Number of

Samples

Number of Samples With Result Specified
Range of

Detects
ND Trace Detect

Yard Soil 832 610 200 22 1%-5%

Garden Soil 183 96 80 7 1%-5%

Waste Piles 12 1 1 10 1%-10%

Driveway material 137 118 18 1 1%

All soil-like media 1164 825 299 40 1%-10%

As these data demonstrate, asbestos is detectable by PLM in about 29% (339 out of 1164) of the

samples of soil and soil-like media have been collected from residential and commercial areas of

Libby.  Summary statistics for the maximum value detected at each of the individual residences

or commercial buildings investigated are shown below:

Table 2:  Summary Statistics for Maximum Values Grouped by Location

Source

Medium

Total

Number of

Locations

Number With Maximum Result Specified

Range of

MaxND Trace Detect

Yard Soil 258 139 106 13 1%-5%

Garden Soil 109 43 59 7 1%-5%

Waste Piles 3 1 0 2 8%-10%

Driveway 94 77 16 1 1%

Any of the above 263 101 141 21 1%-10%

As indicated in table 2, of the total homes and commercial properties investigated, about 62%

(162 out of 263) have detectable levels of asbestos present in one or more samples of an outdoor

soil-like medium.

These findings support the conclusion that multiple locations exist where asbestos levels in

outdoor soil-like media may serve as an on-going source of human exposure.  Moreover, it is

important to recognize that the PLM method has a relatively high detection limit for asbestos,

and a non-detect by PLM is not equal to proof the sample is not contaminated with asbestos.  To

the contrary, other microscopic techniques (e.g., scanning electron microscopy) have shown that

some soil samples that are below the limit of detection by PLM do contain high levels of asbestos

2.6%

3.8%

0.7%

3.4%

cjenkins
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fibers (see Weis 2000 for a scanning electron microscope image of asbestos fibers in a soil

sample that was below the limit of detection by PLM, and Addison 1995).  The EPA is working

to develop scanning electron microscopy and other related methods for the analysis of fiber in

soil, but the methods are not yet sufficiently refined to support quantitative estimates of fiber

concentration.

Vermiculite Insulation

Samples of bulk vermiculite insulation were analyzed for asbestos by PLM, and each sample was

classified into one of three groups, as described above.  Detection frequencies and ranges of

quantifiable concentrations in individual samples, grouped by medium, are summarized below:

Table 3:  Summary Statistic for Samples of Vermiculite Insulation

Grouped by
Total

Number

Number With Result Specified Range of

DetectsND Trace Detect

Sample 82 22 53 7 1%-5%

Location 69 15 47 7 1%-5%

As seen, asbestos fibers are detectable in about 60 of 82 (73%) samples of all vermiculite

insulation, and in about 54 out of 69 (78%) of all locations tested.  Concentration values range

from trace (<1%) up to 5% by mass. 

Indoor Dust

Analysis of indoor dust samples collected from residential locations or commercial buildings was

performed using TEM in accord with the methods and counting rules specified in ISO 10312.  In

this procedure, individual asbestos structures are observed, and their size, shape, and mineral

category are recorded.  Because of this, there are several alternative ways in which the

concentration of asbestos in the dust may be expressed.  For the purposes of this memo, emphasis

is placed on the concentration of fibers that are equivalent to those that would be detected using

phase contrast microscopy (PCM), since this is the traditional method for measurement of

asbestos fibers in air, and current methods for estimating risk from asbestos in air are based on

the PCM method of quantification.  PCM fibers are equal to or longer than 5 um, have an aspect

ratio of at least 3:1, and are thick enough to be detected by PCM (about 0.25 um in diameter).

Fibers observed under TEM that have these attributes are referred to as PCM-equivalents

(PCME).  Although PCM can not distinguish between asbestos fibers and non-asbestos fibers,

this distinction is possible with TEM, so the PCME values derived from TEM analysis may be

based either on all fibers, or on asbestos fibers only.  In this report, PCME estimates based on all

fibers (asbestos plus non-asbestos) are referred to as PCME-all and estimates based on Libby-

type amphibole asbestos fibers only are referred to as PCME-asb.  Because concentrations based

on PCME-all are likely to over-estimate asbestos fiber concentrations in exposure situations such
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as the home where non-asbestos fibers are common, this value is not used in this memo and

emphasis is placed on PCME-asb.

Detection frequencies and ranges of quantifiable concentrations in dust, grouped either by

individual sample or by maximum at a property, are summarized below for both Phase 1 and

Phase 2 samples:

Table 4:  Summary Statistics for Indoor Dust Samples

Grouped by Data Set (a)
Total

Number

PCME-asb

Detection Freq. Range of Detects (s/cm2)

Sample
Phase 1 258 30/258 20-22645

Phase 2 3 3/3 1011-3658

Property

(max value)

Phase 1 108 25/108 20-22645

Phase 2 3 3/3 1011-3658

(a)  Results from the Phase 1 study are currently reported only as “binned  fiber counts (i.e., the number of fibers

within certain size  classes), while in P hase 2, data  were repo rted on the siz e (length, width)  of each indiv idual fiber. 

Thus, for Phase 1 data, PCME  fibers are estimated by summing the number of fibers in size bins that overlap the

definition of P CM fibe rs, while for Ph ase 2, the num ber of PC M equ ivalent fibers ca n be calcula ted directly.

As seen, PCME-asb fibers are detected in 33 out of 261 (13%) of the dust samples collected , and

in at least one sample at 28 out of 111 (25%) of all residential and commercial locations sampled. 

This indicates that there are multiple locations around Libby that are likely to contain asbestos

fibers in indoor dust, and that this dust may serve as an on-going source of potential exposure for

residents.

4. Disturbance of Contaminated Source Materials Can Release Fibers to Air

Asbestos fibers in soil or dust are not inherently hazardous to humans if left undisturbed. 

However, most soils and dusts are subject to disturbance, either now or in the future, by many

different types of activities that are common for residents.

Information on the potential for release to air from each type of source material is summarized

below.  In all cases, the concentration values in air reported below are averages based on samples

that were above the limit of detection. Air samples were normally analyzed by TEM and by

PCM.

Release from Waste Piles

No studies have been performed in the residential/commercial area of Libby to quantify the

release of asbestos from piles of vermiculite or other related mine waste materials, but studies

performed during Phase 1 and subsequent remedial activities at these locations clearly

Note the percent samples where asbestos was actually found in indoor dust

11.6%

100%

100%

23%
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This conclusion is strongly supported by the study of Addison (1995) who generated airborne

dusts from a series of soils with varying levels of asbestos contaminations.  The study concluded

that “even the lowest bulk amphibole concentration tested (0.001%) was still capable of

producing measurable airborne asbestos concentrations (greater than 0.01 fibers ml-1)"

Release from Indoor Dust

In order to obtain information on the potential for human activities to cause elevated asbestos

levels in indoor air, EPA planned and performed a study referred to as Phase 2.  The design of

this investigation is presented in the Phase 2 Sampling and Quality Assurance Project Plan

(Revision 0) For Libby, Montana (USEPA 2001).   In brief, personal air monitors were used to

measure the concentration of asbestos fibers in the breathing zone of people engaged in a series

of scenarios that involved routine and special activities in the home, and stationary air monitors

were used to measure to concentration in the general vicinity of the activities.  The first two

scenarios investigated in Phase 2 involved routine residential behaviors, as follows:

Scenario 1: Routine household activities

Scenario 2: Active cleaning activities (dusting, sweeping, vacuuming, etc.)

Results are summarized below.

Table 6:  Concentration of Asbestos in Air Associated with Household Activities

Scenario Method Type
Detection

Frequency

Values for Detects (f/cc)

Mean Range

1

(Routine

activity)

PCM
Personal 6/9 0.007 0.001-0.014

Stationary 19/20 0.006 0.002-0.012

PCME-asb
Personal 2/5 0.035 0.023-0.048

Stationary 4/10 0.009 0.0003-0.036

2

(Active

cleaning)

PCM
Personal 37/46 0.112 0.014-1.017

Stationary 22/31 0.021 0.007-0.068

PCME-asb
Personal 6/26 0.010 0.004-0.013

Stationary 3/17 0.008 0.007-0.010

As indicated above, routine residential activities (Scenario 1) resulted in a small increase in

fibers in personal air compared to nearby stationary air monitors when measured by PCM, and a

clearer increase when measured by TEM (PCME-asb).  For Scenario 2 (active cleaning), a clear

increase was observed by PCM, with a smaller increase for TEM (PCME-asb).  These data

indicate that routine human activities in the home are associated with inhalation exposure to

Note that asbestos was not even 
detected in many of the air samples, 
yet this is still a Superfund site

Note that when 
asbestos was 
found by the test 
method, it was 
often below 0.01 
f/cc (which is the 
same as f/mL)


