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FOREWORD
EPA’SINVESTIGATION OF ASBESTOS-CONTAMINATED VERMICULITE

The Environmental Protection Agency has conducted sampling of vermiculite products,
primarily those used in gardening, to determineif products currently on the market contain asbestos,
and if so, whether consumers are at risk from using these products. To evaluate the risk posed by
compounds such as asbestos, EPA needs to determine if the contaminant is present in certain
products and a so whether people comein contact with sufficient quantitiesto cause harm. Asbestos
poses arisk to peopleif fibers become airborne and areinhaled into the lungs. Asdescribed in more
detail below, and in the accompanying reports, the results of this investigation indicate that the
potential exposure to asbestos from vermiculite products poses only a minimal health risk to
consumers, athough workers may face more serious risks.

Vermiculiteisproduced from mined oreand isused in agricultural and horticultural products
as well asin insulation and construction applications. As afirst step in the process, the Agency
purchased and began testing a limited number of vermiculite products available in garden storesin
the Seattle areato determineif they were contaminated with asbestos. Sixteen products were tested
using widely-recognized standard protocols and asbestos was detected in five of them. However,
only three of these contained enough asbestos to allow EPA to quantify the percentage of asbestos
reliably.

To determine whether the asbestos fibersin these three products could become airborne and
present apotential exposure hazard during use, EPA's Seattle office placed the productsinto aglove
box, a small, enclosed metal box with gloves, and handled them as they would during normal use.
EPA collected and analyzed air samples, and determined that one of the products tested generated
relatively high levels of asbestos. This finding prompted the Sesttle office to recommend that
consumers refrain from using that particular vermiculite chemical packaging material. This product
is apparently no longer available to consumers at garden stores.

EPA then decided to expand the scope of its analysis, to include additional vermiculite
products available nationally, and to calculate the risk posed in cases where airborne asbestos fibers
were detected during product handling. The Agency, through its expert contractors, purchased and
anayzed 38 products from around the country and detected asbestosin 17 of them. Of these, only
five contained quantifiable levels of asbestos. EPA scientists, along with the contractors, then
conducted two simulated consumer use scenarios. One simulation was performed indoorsin a“ till
air’ environment (a10'x10'x 10" enclosure) in an attempt to represent consumer usein asmall garage
or greenhouse. The other simulation was performed outside in open air.

As described in the attached report, there is a lot of variability in the observed results. In
some cases, one sample of a product indicated the presence of asbestos while another did not. This
variability islikely due to anumber of factorsincluding thefollowing: (1) the asbestos content of the
vermiculite products appears to be very close to the technological limit of detection, so one test
might detect the presence of asbestos while a second one would not; (2) only avery small portion
(0.01 grams) of each product is actually viewed under the microscope, although individual bags may



contain up to several cubic meters; (3) the bagged product is not homogeneous; (4) different
processing facilities use different dust removal techniques; (5) there are differences in the asbestos
content of vermiculite ore from different mines; and (6) asbestos content varies throughout the
vermiculite deposits in each mine.

Theresults of thisinvestigation indicate that consumers face only aminimal health risk from
using vermiculite products at home or in their gardens. Vermiculite may, however, present more
serious risks in an occupational setting, where the duration and frequency of exposures are likely to
be significantly greater. EPA isconcerned about potential occupationa exposures and has provided
this report to OSHA to assist that agency in evaluating the hazards to workers from vermiculite.

To further reduce the low risk associated with the occasiona use of vermiculite products
during gardening activities, EPA recommends that consumers:

. Use vermiculite outdoors or in awell-ventilated area.
. Avoid creating dust by keeping vermiculite damp during use.
. Avoid bringing dust into the home on clothing.

Although EPA does not endorse the use of any particular product, consumers may chooseto

use:

. Premixed potting soils, which ordinarily contain more moisture and lessvermiculitethan pure
vermiculite products and are less likely to generate dust.

. Soil amendment materials other than vermiculite, such as peat, sawdust, perlite, or bark.

The following reports describe the sampling and analysis of vermiculite products conducted
by EPA. Thefirst attachment isthe report of the sampling conducted by EPA’ s Sesttle office. The
second is the report of the national sampling performed for EPA by its contractor, Versar, Inc.
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REGION 10 INVESTIGATION OF ASBESTOSIN VERMICULITE

EXECUTIVE SUMMARY

In January 2000 the Environmental Protection Agency Region 10 office in Sedttle,
Washington, began testing a limited number of lawn and garden products that contain vermiculite
to seeif these products were contaminated with asbestos. The investigation was prompted by
calls from citizens who became concerned after reading a series of articlesin the Sesttle
Post-Intelligencer about asbestos contaminated vermiculite. Many callers specifically asked if
vermiculite products currently sold in the Sesttle area contained asbestos, and if consumers could
be exposed to asbestos when using these products.

Sixteen different products containing vermiculite were purchased at Seattle area retail
stores. The products selected were available either regionaly or nationally. Samples from the
products were analyzed using two different types of microscopes. Five of the products were
contaminated with asbestos.

Three of the five products that contain measurable amounts of asbestos underwent further
testing. EPA investigators worked with these products in a confined area to simulate how a
typical consumer might use them, while air monitoring samples were taken. This was done to
determine whether asbestos present in the vermiculite could become airborne during use and
possibly expose the consumer to asbestos. One of the three asbestos-contaminated products
tested by Region 10 released asbestos fibersinto the air. The other two products tested did not.

The results of the EPA Region 10 investigation show some vermiculite products currently
on the market contain asbestos. The amount and types of asbestos found in the vermiculite
products tested by Region 10 varies. Because consumers have no way of knowing which
vermiculite products contain asbestos and which do not, EPA Region 10 recommends that
consumers follow basic precautions to reduce potential exposure to asbestos when handling
vermiculite.
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INTRODUCTION

Vermiculite is the name of a mineral that has been mined commercially in the United
States since the early 1920s. Vermiculite is often found with other minerals including various
forms of asbestos. There are four active vermiculite mines in the United States. A fifth minein
Libby, Montana, closed in 1990, but ore may have been shipped from the mine until 1992.*

The Libby mine, formerly owned and operated by the W.R. Grace and Company, was
known to contain deposits of fibrous tremolite asbestos. Between 1980 and 1991 there were
severa studies conducted for or by the Environmental Protection Agency dealing with sampling
and analysis of vermiculite, the potential for exposure to asbestos through consumer and
occupational use of vermiculite, and possible health effects associated with exposure to asbestos-
contaminated vermiculite. These studies indicated that other vermiculite minesin the United
States may also be contaminated with asbestos.?

In November 1999 the Seattle Post-Intelligencer published a detailed series of articles
about the vermiculite mine in Libby, Montana, and the miners and their families who died or
became ill from exposure to asbestos in the vermiculite ore.®> Asaresult of these articles EPA
Region 10 received numerous calls from citizens who feared they might have been exposed to
asbestos while working with vermiculite or from having it asinsulation in their homes. Many
callers specifically asked if vermiculite from the Libby mineis still being sold, whether the
vermiculite insulation in their homes presents a health hazard, and whether vermiculite from other
mines that is currently sold is also contaminated with asbestos.

These calls were referred to the Investigation and Engineering Unit (IEU) of the Office of
Environmental Assessment. |EU investigators routinely receive tips and calls from citizens with
environmenta concerns or complaints, and conduct follow-up investigations. Because of the
nature and volume of calls, the IEU began an investigation to see if vermiculite products currently
sold in the Seattle area contain asbestos and, if so, could the asbestos present in those products
become airborne during use.

The investigation had three distinct phases. In Phase |, investigators gathered information
about vermiculite by reviewing available literature and conducting interviews. This information
was used to help design the sampling and analytical protocols used in subsequent phases. In

lus Geological Survey, Vermiculite Minerals Y earbook, 1990. Michael J. Potter
2 See references 5,8,9, and 10

3 Andrew Schneider, Senior National Correspondent, (November 18, 1999). “Uncivil Action: A town left
todie’, Seattle Post-Intelligencer. p.1 Section A
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Phase I1, investigators purchased sixteen different vermiculite products, took samples from each
product, and had the samples analyzed to see if asbestos was present. Those products that were
found to contain measurable amounts of asbestos went through additional testing. In Phaselll,
investigators simulated the use of the contaminated products in a contained area while taking air
monitoring samples, and had those samples analyzed to see if asbestos present in the bulk materia
became airborne during use.

PHASE |

During Phase | geologists with the Region 10 Office of Environmental Assessment
assisted |EU investigators in identifying historical and technical literature about vermiculite mines
and potential for asbestos contamination at those mines. The documents reviewed by IEU
investigators are listed in the references section of this report. Region 10 geologists are also
investigating the feasibility of using various analytical methods to trace vermiculite in consumer
products to the mines from which it originated.

PROPERTIES OF VERMICULITE

Vermiculite is defined as a hydrated magnesium-aluminum-iron sheet silicate minera of
various compositions.* After vermiculite ore has been mined and crushed, it is sized and sorted,
at which point it becomes known as vermiculite concentrate. The concentrate is shipped to
processing plants, where it is expanded or exfoliated by heating it in a furnace to temperatures
ranging between 1,600 to 2,000 degrees Fahrenheit.> After exfoliation its appearance is similar to
asmall, brown, accordion-shaped granule.

Vermiculite is resistant to combustion. Un-exfoliated vermiculite is used in various
manufacturing processes including gypsum wallboard, paper products, coatings and cinder blocks.
Exfoliated vermiculite is absorbent and lightweight. It isused in fireproofing, insulation, as a
carrier for agricultural chemicals, as an ingredient in lawn and garden products, as a packaging
material and as an underlayment for swimming pools.

Vermiculite deposits are found in similar geologic settings around the world. Many
contain asbestiform minerals as contaminants. There are four active vermiculite minesin the
United States. Two are located in the Enoree district of South Carolina, one in Louisa County
Virginia, and onein Dillon, Montana. Previous geologica studies, cited in references 3, 4, and 5
of this report, have established that all four of these mines contain asbestiform minerals.

4 Vermiculite, Bureau of Mines Bulletin #675, 1985

® Vermiculite Association, http://vermiculite.org/aboutvermiculite.htm (2/9/00)
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PROPERTIES OF ASBESTOS

Asbestos is the name given to six different types of fibrous minerals that occur naturaly in
the environment.® The technical names for the six types of asbestos are listed in the Code of
Federal Regulations.” Asbestos minerals are divided into two major groups - serpentine and
amphibole, which differ from each other both physically and chemically.® The minerasin both
groups are made up of fibersthat vary in length and diameter. The amphibole group includes
fibrous actinolite and tremolite, which are commonly associated with vermiculite as naturally
occurring contaminants.

Asbestos has been mined for use in many types of manufactured products, including
roofing and flooring materials, cement board, brake and transmission components, gaskets, pipe
insulation, and heat-resistant fabrics. In these manufactured products asbestos is deliberately
added as an ingredient.

Adverse health effects associated with exposure to asbestos have been known for many
years. During the twentieth century the link between asbestos exposure and chronic respiratory
disease has been clearly established. Inhaation of asbestos fibers has been shown to cause
asbestosis, and can lead to increased risk of lung cancer and mesothelioma.’

The Environmental Protection Agency and the Occupational Safety and Health
Administration are the two primary federal agencies that have promulgated regulations designed
to reduce potential exposure to asbestos in the environment and in the workplace. Additional
regulations have also been developed by state and local governments for the same purpose.

SUMMARY OF INTERVIEWS

Since the media coverage about asbestos in vermiculite began in November 1999, EPA
Region 10 has received dozens of calls from citizens around the country, who were concerned
that they might have been exposed to asbestos while working with vermiculite products. Calls
came from hobby and professional gardeners, a hospital technician who uses vermiculite in
prosthetic devices for children, several |aboratory workers, people who installed vermiculite

6 Toxicological Profile for Asbestos, ATSDR, Atlanta, GA

7 40 CFR Part 61 Subpart M section 61.141 “ Asbestos means the asbestiform varieties of serpentine
(chrysotile) riebeckite (crocidolite), cummingtonite-grunerite, anthophyllite, and actinolite-tremolite.”

8 Asbestos NESHAP Inspection and Safety Procedures Workshop, Student Manual, APTI Course, Second
Edition (Revised 1999)

o Toxicological Profile for Asbestos, ATSDR, Atlanta, GA
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insulation in thelr attics, construction workers who used vermiculite, and former employees of
vermiculite expansion plants. Many of the callers were from the Pacific Northwest, but some
were from as far away as Florida, Tennessee, and Michigan. Callers described how they used
vermiculite and discussed their specific health concerns. The information collected from the
callers was important to help understand how vermiculite is processed and how individuals handle
products that contain vermiculite. A summary of the information provided by these callersis
included in Appendix 1 of this report.

PHASE 1|

Phase |1 of thisinvestigation was designed to identify vermiculite products available to
consumers through retail outlets in the Seattle metropolitan area, and to determine if the products
selected for analysis are contaminated with asbestos. Thiswas alimited study that looked at a
relatively small number of products. The study was not statistically based. The information
collected in Phase Il was intended to help determine which products warranted further testing in
Phase I11, and to provide the rationale for future statistically based studies.

BULK SAMPLESOF VERMICULITE PRODUCTS

I|EU investigators visited nine retail storesin the Seattle metropolitan area that sell lawn
and garden products. Sixteen different vermiculite products were selected from store shelves and
purchased. The selection was based on available products. There was no attempt made to target
specific brands or manufacturers. Seven of the products contained vermiculite as the primary
ingredient. The nine other products were potting soils that contained vermiculite as well as other
ingredients. One of the sixteen products selected was Zonolite Chemical Packaging Vermiculite,
which while labeled for use as a packaging material, was offered for sale to consumersin two
different retail storesfor home gardening use.

Prior to taking samples from the sixteen products, |EU investigators examined the
different analytical methods used to analyze bulk materials for asbestos content. After
consultation with Region 10 quality assurance staff and the microscopists who would later analyze
the samples, IEU investigators made the decision to analyze bulk samples using a bulk test
method for determination of asbestos in building materials.*®

The sixteen vermiculite products were delivered under chain of custody to the Manchester
Environmental Laboratory (MEL), located in Port Orchard, Washington, where they were
sampled under a fume hood to prevent possible release of asbestos fibers. The samples were

19 Method for the Determination of Asbestosin Bulk Building Materials, EPA600-R-93-116, Research
Triangle Institute, July 1993
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analyzed at MEL using stereo microscopic examination to determine homogeneity and preliminary
fiber identification. Polarized light microscopy (PLM) was used to determine the optical
properties of fibers and provide qualitative identification of suspect fibers. Samples were adso
analyzed at Lab/Cor, Inc. in Seattle, WA, using transmission electron microscopy (TEM) to
positively identify and quantify the amount and type of asbestos present in the samples.

Three different groups of samples were taken from the sixteen products. MEL anayzed
the first and second set of samples as rinsed residues. MEL did not analyze athird set of samples.
Lab/Cor, Inc. analyzed the first and second set of samples it received as dust or particulate. The
third set of samples sent to Lab/Cor, Inc. were analyzed as rinsed residues. The technique of
preparing rinsed residue samples for analysisis described in the following section of this report.

Thefirst group of samples were taken using an EPA technique for sampling dry products
in bags.** These samples were intended to be representative or typical of the vermiculite product
in the containers (bags). For this group of samples a hollow plastic tube approximately one inch
in diameter was inserted diagonally through a hole in each bag, and cross sections of the contents
were drawn out of the plastic tubes into new clean 4-ounce glassjars. For larger bags a stainless
steel tube was used to remove the vermiculite from the bag. The jars containing the vermiculite
products were labeled with laboratory sample numbers and EPA custody seals were placed over
the lids of the containers. The samples were handled under standard chain of custody and
submitted for analysis. One set from the first group of samples was sent to MEL for analysis, the
other set was sent to Lab/Cor, Inc. Both MEL and Lab/Cor, Inc. received a quality assurance
duplicate of two of the sixteen products. The bags of product from which the samples were taken
were marked with laboratory sample numbers and stored in alocked sample custody area at
MEL.

The second group of bulk samples was taken from three of the vermiculite products
(Whitney Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock
Vermiculite) that were shown to be contaminated with asbestos during analysis of the first group
of samples. For this group of samples approximately one to two quarts of vermiculite were taken
from the bottom of the bag after it had been moderately shaken. The vermiculite was separated
through a series of USA Standard Testing Sieves (size N0.10 and N0.35) so a sample of the fine
material at the bottom of the bag could be segregated from the larger particles of vermiculite.
The fines were collected in a pan at the bottom of the lower sieve and transferred into new, clean
2-ounce glassjars. Duplicate samples from the three products were delivered to both the MEL
and Lab/Cor, Inc. under standard chain of custody and submitted for analysis. Quality assurance
samplesin the form of field duplicates were collected for two of the products. Col€e' s Cactus Mix
was not included in this group because other components of the mix made it difficult to sift.

! pedticide Product Enforcement Manual 1994 Chapter on Sampling
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The technigque used for the second group of samples was designed to isolate and analyze
the fines that accumulate in the bottom of the bag. This was done to see if asbestos detected in a
bag of vermiculite was evenly distributed throughout the bag or was present in higher
concentrations in the lower fractions of the bag. These samples were not intended to be
representative of the contents of the bag as a whole.

A third set of samples was prepared by MEL for Lab/Cor, Inc. MEL split the rinsed
residue samples from group two, which consisted of samples taken previously from Whitney
Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock Vermiculite.
This set of samples was analyzed by Lab/Cor, Inc. using TEM.

Bulk Sample Prepar ation and Analysis performed by the Manchester Environmental
L abor atory*?

MEL analyzed bulk samples using a rinsed residue technique intended to isolate and
identify asbestosin vermiculite. To prepare the rinsed residue, a 40 ml sub-sample of vermiculite
was placed into a beaker. The vermiculite was rinsed with 80 ml of deionized water in an attempt
to wash any |oose asbestos fibers from the vermiculite matrix. After the vermiculite floated to the
surface, 7 ml of water was extracted from the bottom of the beaker using a syringe and was
injected into a crucible. The crucible was covered and placed in adrying oven at 68° centigrade
for two to three days until al the water had evaporated. The residue that remained in the bottom
of the crucible was then scraped out and placed onto a microscope slide and a drop of 1.605
refractive index oil was added. Any remaining residue was scraped into asmall via for possible
future use.

Using a Nikon Opti-Phot Pol microscope at 400X magnification, the sample was scanned
for the presence of fibers with an aspect ratio greater than five to one (5:1). Cleavage fragments
were not counted as fibers because many are too small to see and positively identify using PLM.
Straight, needle-like fibers that were identified as possible actinolite/tremolite fibers were checked
for diagnostic optical properties such as angle of extinction, sign of elongation, and central stop
dispersion staining. If asbestos was found, a determination of "PNQ" (Present Not Quantified) or
“TRACE” (atrace of the subject parameter was present) was reported. Rinsed residues of
positive samples were sent to Lab/Cor, Inc. for confirmation using TEM analysis.

12 Sysan E. Davis, laboratory technician - microscopist, Washington Department of Ecology
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Tremolite fiber in Whitney Farms Vermiculite viewed by PLM*

13 Sample number 54205. Fiber is 20 to 22 micronsin length
14 Sample number 54203. Fiber is 10 to 15 micronsin length
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Bulk Sample Preparation and Analysis performed by L ab/Cor, Inc.®®

For each sample of vermiculite collected by 1EU investigators, Lab/Cor, Inc. took
sub-samples from at least three randomly selected areas within that sample. The sub-samples
were weighed (Raw Material Weight) on an analytical balance (0.1 milligram sengitivity), ashed in
amuffle furnace at 480° Centigrade to remove the organic component, and weighed again (After
Ash Weight). After abrief dissolution of the acid soluble component in concentrated hydrochloric
acid, the suspension was immediately diluted in about 20 ml of 0.2 micron (um) - filtered
deionized water, and filtered through a dry pre- weighed 0.1 micron poly-carbonate (PC) filter.
After drying, the filter was weighed again (After Hydrolysis Weight) and processed using a
preparation technique described in a draft EPA report entitled “Methodology of the Measurement
of Airborne Asbestos by Electron Microscopy” .*6

The samples were coated with athin film of carbon in avacuum evaporator. After
dissolution of the filter debrisin 1-methyl-2-pyrrolidinone, the sample was placed on a 200 mesh
copper TEM grid and examined under a Philips 410 transmission €l ectron microscope equipped
with energy dispersive x-ray spectroscopy (EDAX PV9800 X-ray analyzer). Sampleswere
scanned at magnification of approximately 500X using an accelerating voltage of 100KV. The
magnification was increased to 10,000X to identify any smaller asbestos fibrils (a small, dender
fiber) that might be present.

TEM analysis was used for confirmation of particulate morphology as viewed at high
magnification. Electron diffraction was used to identify mineral structure and energy dispersive
spectroscopy (EDS) was used to provide chemical composition of particulates. After
confirmation of the principal mineral type by diffraction and EDS, avisual estimate of the
concentration of asbestos relative to non-asbestos was determined. Fibers of any length with an
aspect ratio of at least 5:1 and proper chemistry were counted as asbestiform regulated mineral
types. Cleavage fragments may have been identified as asbestiform regulated mineral fibersin this
analysis.

Thefirst PLM analysis of samples taken from bags of four products, Scotts Vermiculite,
Whitney Farms Vermiculite, Zonolite Chemical Packaging Vermiculite, and Therm-O-Rock
Vermiculite, reveaed traces of asbestos. Theinitial TEM analysis of two duplicate samples
obtained from a bag of Zonolite Chemical Packaging Vermiculite revealed the product contained
0.56% and 0.47% asbestos. Analysis of a sample obtained from the bag of Coles Cactus Mix
contained 0.45% asbestos. The types of asbestos detected by using both PLM and TEM belong

1% John Harris, LAB/COR, Inc., Seattle, Washington

18 yamate, G., S.C. Agarwall, R.D. Gibbons, ITT Research Institute, “Methodology of the Measurement
of Airborne Asbestos by Electron Microscopy.” Draft report, US EPA Contract 68-02-3266, July 1984
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to the amphibole group and were reported specifically as either tremolite or actinolite. Copies of
the results of PLM analysis of bulk samples from the MEL are included in Attachment 1. Copies
of the results of TEM analysis of bulk samples by Lab/Cor, Inc. are included in Attachment 2.

The second set of samples taken from material that had settled to the bottom of the bags
of Zonolite Chemical Packaging Vermiculite and Therm-O-Rock Vermiculite revealed a higher
concentration of asbestos than the initial samples taken from the upper parts of the same bags.
Using TEM analysis the sifted samples of Zonolite Chemical Packaging Vermiculite contained
1.88% asbestos, the sample of Therm-O-Rock Vermiculite contained 0.33% asbestos.

The rinsed residues of Zonolite Chemica Packaging Vermiculite and Therm-O-Rock
Vermiculite were analyzed using both PLM and TEM. Tremolite fibers were identified by PLM,
but were not quantified due to limitations of magnification. These same residues were sent to
Lab/Cor, Inc. for TEM analysis. Analysisof the residue sample of Therm-O-Rock Vermiculite
using TEM revealed 0.30% asbestos. Analysis of duplicate quality assurance samples of Zonolite
Chemical Packaging Vermiculite usng TEM revealed 0.10% and 2.79% asbestos. Thisillustrates
the apparent variability in concentrations of asbestos that can exist in splits of the same sample.

ORIGIN OF ASBESTOS CONTAMINATED VERMICULITE PRODUCTS

Zonolite Chemica Packaging Vermiculite was produced from ore from the W.R. Grace
mine in Libby, Montana, which closed in 1990. Therm-O-Rock West obtains vermiculite ore
from the W.R. Grace mine in Enoree, S.C., and from a mine in South Africa, and processes the
ore into the finished product sold as Therm-O-Rock Vermiculite.® L&L Nursery Supply, Inc.,
which formulates Col€e' s Cactus Mix, uses Therm-O-Rock Vermiculite in its products that contain
vermiculite.*®

SUMMARY OF ANALYSISOF BULK SAMPLES

Sixteen vermiculite products currently available for purchase by consumersin the Seattle
metropolitan area were examined for asbestos content using two different types of microscopic
analysis, PLM and TEM. Three products contained measurable amounts of asbestos using TEM
analysis. Zonolite Chemical Packaging Vermiculite, Therm-O-Rock Vermiculite, and Cole's
Cactus Mix. Four of the sixteen products sampled contained trace amounts of asbestos using
PLM anaysis. Zonolite Chemical Packaging Vermiculite, Therm-O-Rock Vermiculite, Scott’s

Y14 ephone conversation with William Corcoran, W.R. Grace and Company, April 4, 2000
18 Telephone conversation with Ron Dobkin, owner, Therm-O-Rock West, February 24, 2000
19 | nterview with Dan Froli, general manager, L&L Nursery Supply, Inc., Fife, WA, February 18, 2000
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Vermiculite, and Whitney Farms Vermiculite. Asbestos was observed in Zonolite Chemical
Packaging Vermiculite and Therm-O-Rock Vermiculite using both PLM and TEM. The
analytical results for bulk samples are summarized in Table 1 on the following page.

The Region 10 investigation showed that bulk samples taken from vermiculite are not
homogeneous. Concentrations of asbestos in vermiculite vary between products and within
samples taken from the same product. The asbestos may also stratify and concentrate on the
bottom of the bags of vermiculite during shipping, storage, and handling. Sampling methods and
sample preparation can affect whether asbestos is found and what concentration is measured.

CHEMICAL 7}
R PACKAGING

¥ RMICULITE'S

eig

RGE

4 quarts 4.4 liters

Products that contain measurable quantities of asbestos when analyzed by TEM

& has enacted legisiation commonly known as Proposition 86, which

be infermed of any potential exposure to substances listed as
by the State. As a result, hundreds of commonty used conswsmer products
@iso subject to labeling under Prop. 65. in order to comply with
and possible future additions to the State’s listing, the following

|

WARNING

This product containe subSIENCes known
1o the Siate of Califomia 0 cause cancer.

muad 1AM &M &

War ning statement on the back of a bag of Zonolite Chemical Packaging Vermiculite
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TABLE 1
PRODUCTS SAMPLE # PLM PLM TEM TEM TEM
Group 1 Group 2 Group 1 | Group 2 Group 3
Sifted Residue Sifted Sifted Residue

Shultz Vermiculite, 8 gt. 54202 ND ND
Professional Jiffy Mix 54208 ND ND
Potting Soil, 8qt.
Sam’s Choice Professional Potting | 54209 ND ND
Sail, 10 Ib.
Black Gold Vermiculite, 12 gt. 54200 ND ND
Therm-O-Rock, 4 cubic ft. 54207 Trace ND ND 0.33% 0.30%
Scotts Vermiculite, 8 gt. 54204 Trace ND
Whitney Farms Vermiculite, 4 qt. | 54203 Trace ND ND ND ND
Black Gold Seedling Mix 54216 ND ND
Country Cottage Professional Seed | 54215 ND ND
Starter, 8 qt.
Zonolite Chemical Packaging 54205 Trace PNQ 0.56% 1.88% 0.10%
Vermiculite, 19 Ib. 54206- QA Trace 0.47% 2.79%
Scotts Progro Professional 54217 ND ND ND
Potting Mix, 25 qt.
Coles Vermiculite 54201 ND ND
Coles African Violet Mix, 4 qt. 54213 ND ND
Coles Cactus Mix, 4 qt. 54214 ND 0.45%
Coles Lighthouse Plant Mix, 8 qt. 54210 ND ND
Schultz Seed Starter 54211 PNQ ND

54212- QA ND ND
Zonolite (bag #2) 104200 ND ND

ND none detected
PNQ present but not quantified
QA quality assurance
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PHASE |11

Once the analysis of bulk samples identified which vermiculite products contained
asbestos, the next step was to determine if the asbestos in the vermiculite could become airborne
during use and present a potential exposure hazard for individuals who work with the asbestos-
contaminated vermiculite. Multiple tests were conducted using the three vermiculite products
that had been found to contain measurable quantities of asbestos as determined by TEM analysis.
Each product was subjected to smulated use that was typical of how a consumer might handle the
product. Air monitoring samples were taken during the simulations.

All analytical data presented in the air monitoring section of this report was generated by
Lab/Cor, Inc., which is accredited through the National Voluntary Laboratory Accreditation
Program (NVLAP) administered by the Department of Commerce under the National Institute of
Standards and Technology (NIST).? NVLAP accreditation certifies that the laboratory has met
an established level of competence. It does not guarantee the accuracy of the analytical results.

COLLECTION OF AIR MONITORING SAMPLES

To determine what activities would be ssimulated, |EU investigators considered
information provided by citizens reporting how they used various products, the purpose for which
the product was intended, and a study conducted by the W.R. Grace and Company that was
provided to the Consumer Product Safety Commission on April 1, 1980.2* A copy of the letter
from E. S. Wood, Executive Vice President of W. R. Grace & Co. Industrial Chemicals Group to
the United States Consumer Product Safety Commission with attached report entitled User
Exposure to Fibrous Tremolite in Vermiculite Consumer Products dated April 1, 1980 isincluded
in Attachment 3.

There are severa protocols that can be used for analyzing air samples to determine the
number of asbestos fibers present in avolume of air. 1EU investigators conducted a literature
search to become familiar with various anaytical methods. The final decision on what
methodologies to use for analysis of air samples taken during Phase 111 was based on consultation
with an industrial hygienist from the Washington State Department of Labor and Industries,
Region 10 quality assurance staff, and the analysts at Lab/Cor, Inc.

2 NVLAP criteria are published in the Code of Federal Regulations (CFR, Title 15, Part 285)

2L | etter from E. S. Wood, Executive Vice President of W. R. Grace & Co. Industrial Chemicals Group to
the United States Consumer Product Safety Commission with attached report entitled User Exposure to
Fibrous Tremolite in Vermiculite Consumer Products dated April 1, 1980
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REGION 10 INVESTIGATION OF ASBESTOSIN VERMICULITE

The primary method selected for analyzing air monitoring samples taken during Phase 111
isthe National Ingtitute of Occupational Safety and Health (NIOSH) method 7402% which is used
to determine levels of asbestos in ambient air in the workplace. For comparison, a second method
was selected which is used to monitor levels of asbestos in schools under the Asbestos Hazards
Emergency Response Act (AHERA). The AHERA method?® is described in the Code of Federal
Regulations (CFR). Both methods are used to analyze for asbestos fibers or structures that
become captured in air filters that are connected to air monitoring pumps. The air monitoring is
conducted for a set period of time while pumps draw a predetermined volume of air through the
filters. After successful sampling and analysis, the number of fibers per cubic centimeter of air can
be determined. A comparison of the two methods is shown in Table 2.

TABLE 2

Comparison of NIOSH method 7402 and AHERA method.

M ethod Filter Size Volume of Air Counting Rules
NIOSH 7402 0.45t0 1.2 pm 0.5to 16 liters per > 5.0 um in length
minute > 3:1 aspect ratio
AHERA < 0.45 pum >1 liter per minute > 0.5 pminlength
> 5:1 aspect ratio

In Phase 111 IEU investigators simulated the use of Coles Cactus Mix as a potting soil, the
use of Zonolite Chemical Packaging Vermiculite and Therm-O-Rock Vermiculite in preparation
of apotting soil, and the use of Zonolite Chemical Packaging Vermiculite in packing laboratory
samples. The Zonolite Chemical Packaging Vermiculite was tested as a component of potting soil
because EPA observed this product being sold at two Secttle area stores that sell retail garden
supplies.

The simulated use of vermiculite products was conducted in awork space insde a
stainless steel Kewaunee Scientific Equipment (KSE) glove box. The workplace dimensions were
approximately 4 feet long by 3 feet high with a depth of 21 inches at the top and 27 inches at the
bottom. The glove box is equipped with afront glass viewing panel and fluorescent lighting
allowing observation of the work area.

22 pshestos by TEM, NIOSH Manual of Analytical Methods, Fourth Edition, 8/15/94
2 Asbestos-Containing Materials in Schools, 40 CFR Part 763, sub-part E
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REGION 10 INVESTIGATION OF ASBESTOSIN VERMICULITE

Kewaunee Scientific Equipment glove box equipped with air-monitoring cassettes

The product use ssimulations and air sampling took place between February 15, 2000, and
April 14, 2000. In some of the product use smulations the air filters became overloaded with
dust and particulate matter during air monitoring. Because of this overloading, the analytical
methods used for samples collected under the NIOSH 7402 and AHERA protocols had to be
modified to include indirect sample preparation as outlined in the “Methodol ogy of the
M easurement of Airborne Asbestos by Electron Microscopy.”*

This modification has the potential to disrupt and fragment fibers, possibly resulting in a
higher number of structures or fibers per cubic centimeter than were originally present. It was
understood that the indirect sample preparation could affect the fiber count. However, during the
initial stages of the investigation, it was essential to determine whether asbestos had been released
into the air. Precise quantification would be determined later through adjustment of the duration
of sampling and the flow rate of the air monitoring equipment.

During project ssimulations based on the NIOSH method 7402 protocol, the ambient air
over the work space was monitored with two calibrated Gilian Hi Flow pumps attached with
Tygon tubing to 25 mm Zefon air monitoring cassettes with 0.8 pm mixed cellulose ester (MCE)
filters. The air monitoring cassettes were suspended inside the glove box approximately 18 inches
above the surface of the work area to simulate the breathing zone of an average person. Air
samples were collected during simulations at durations between 15 and 30 minutes, with the
pumps set to draw approximately 1 to 3 liters of air per minute. The different durations and flow

24 see footnote 16
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rates are allowed by the NIOSH method 7402 to provide optimum loading of the filter cassettes.
To adjust the sampling duration, some of the air filters used during monitoring at the different
durations and flow rates were viewed under PLM to determine if the filters were overloaded.

For tests using the AHERA protocol, the ambient air inside the glove box was monitored
using two calibrated Allegro Industries High Volume Sampling Pumps attached with Tygon
tubing to 25 mm Zefon air monitoring cassettes with 0.45 um MCE filters. Air samples were
collected during simulations for 100-minute durations with the pumps set to draw approximately
11 liters of air per minute.

Pumps were calibrated with either a Gilian “Buck” Calibrator or a Gilian “Gilibrator”
calibration device. The flow rate for each pump was recorded before and after each sample was
collected. The average of before and after values reported to the laboratory was written on the
labels placed on the air monitoring cassettes and documented on the chain of custody forms.

Prior to conducting project simulations, a work space background sample was collected
between testing of each different product to determine if the work area was contaminated with
particulate or asbestos fibers from the previous test. Also, quality control samples of the air
monitoring cassettes and field blanks taken outside the glove box were obtained for quality
assurance. A high efficiency particulate arrestance (HEPA) vacuum and damp cloth was used to
clean the work space in the glove box between tests to remove any possible asbestos fibers
between tests involving different products.

The activity that ssimulated potting plants involved emptying a container of soil into a
plastic tub and manipulating the soil to break up clods. The soil was placed in 10 plastic 4- inch
pots at severa intervals. Next the pots were emptied back into the plastic tub and the work space
was cleaned by sweeping loose spilled soil into a pre-cleaned dust pan and placing it back into the
plastic tub. This simulation was run three times for 30 minutes and once for 100 minutes.

To simulate the preparation of potting soil, IEU investigators mixed 50% vermiculite and
50% peat moss. Bulk samples of the peat moss were analyzed and determined not to contain
detectable asbestos fibers. The remainder of this ssmulation was similar to the previous simulation
of potting plants. This simulation was run two times for 30 minutes and once for 100 minutes
using the Zonolite Chemical Packaging Vermiculite, and three times for 15 minutes using Therm-
O-Rock Vermiculite.

Vermiculite is used by laboratories around the country to pack chemicals and hazardous
material samplesfor shipping. The vermiculite cushions jars to keep them from breaking and
absorbs spillage if the containers leak during shipping. To simulate packing laboratory samples,
four 8-ounce glass jars were placed into a stainless steel pan and covered with vermiculite. This
simulation was repeated for durations of 30, 20, and 15 minutes.
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Sample preparation and Analysis performed by L ab/Cor, Inc.®

For the NIOSH method 7402 using TEM, samples were collapsed with acetone, and
etched in alow temperature plasma etcher to remove the top surface of the filter and other
organics. The samples were coated at high vacuum with athin layer of carbon, placed on 200
mesh copper grids and alowed to dissolve in acetone until cleared of filter debris. The 200 mesh
copper TEM grids were examined under a Philips 410 transmission el ectron microscope equipped
with EDS. Air samples were scanned at magnification of approximately 990X using an
accelerating voltage of 100KV. The magnification was increased to 10,000X for structure sizing.
The NIOSH method 7402 counts structures or fibersif they are greater than 0.25 um in diameter
with a minimum aspect (length to width) ratio of 3:1 and alength greater than 5.0 pm.
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EDS Spectra used to verify the elemental composition of an actinolite fiber
collected during simulated use of Zonolite Chemical Packaging Vermiculite

Anindirect analytica technique was applied to overloaded samples collected using
NIOSH and AHERA protocols. The analysis was conducted in accordance with the draft method
done under contract 68-02-3266 for EPA, July 1984 entitled “Methodology of the Measurement
of Airborne Asbestos by Electron Microscopy.”

% John Harris, LAB/COR, Inc., Seattle, Washington
% See footnote 16
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The sample filters were removed from sampling cassettes and placed into clean sonication
dishes. After washing out each cassette cowl with particle-free, deionized water, the supernatant
fluid was combined with each filter, placed in a sonication dish, and gently sonicated to release the
particulate from the filter. After brief sonication, aliquots were drawn from the supernate and
filtered onto 0.22 um MCE filters. Samples were coated at high vacuum with athin layer of
carbon, placed on 200 mesh copper grids, and allowed to dissolve in acetone until cleared of filter
debris. The 200 mesh copper TEM grids were examined under a Philips 410 transmission
electron microscope equipped with EDS. Air samples were analyzed at a screen magnification of
approximately 17,621X using an accelerating voltage of 100KV. The sizing of grid openings was
performed on the microscope at a magnification of approximately 550X. Counting rules for the
draft method were modified to match the AHERA counting rules more closely. This method
allows structures greater than 0.5 um in length with substantial parallel sides and an aspect ratio
of 5:1 to be counted.

Before any air monitoring samples were taken using vermiculite products, quality
assurance, quality control and work area background samples were collected and analyzed. None
of these samples showed the presence of asbestos. Thiswas an important part of the air
monitoring procedure because it showed the work area and the filters used were free of asbestos
to begin with, and there no cross contamination of the work area occurred when switching from
one product to another.

No asbestos fibers were detected when air samples collected during the simulated use of
Coles Cactus Mix and Therm-O-Rock Vermiculite were analyzed. Using the indirect method of
analysis, asbestos was detected in air samples collected when Zonolite Chemical Packaging
Vermiculite was used to simulate the preparation and use of potting soil and for sample packing.

Subsequent air monitoring samples were taken when Zonolite Chemical Packaging
Vermiculite was used to simulate packing samples. The flow rates and sample times were
reduced to avoid overloading the filters and allow for direct analysis under the NIOSH 7402
protocol. These air samples were run for 15 to 20 minutes at flow rates of 1 to 2 liters per minute
and were repeated four times. The results of analysis ranged from 0.16 to 0.95 asbestos fibers per
cubic centimeter of air. Complete results and supporting data for the air monitoring portion of
this project are included in Attachment 4.
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SUMMARY OF ANALYSISOF AIR MONITORING SAMPLES

Three products were subjected to air monitoring during simulated use in a confined area.
Two of the products, Cole's Cactus Mix and Therm-O-Rock Vermiculite, did not release
airborne asbestos fibers during simulated use. The third product, Zonolite Chemical Packaging
Vermiculite, did release airborne asbestos fibers during smulated use and therefore presents a
potentia for exposure to asbestos. Tables 3 and 4 summarize the results of analyses of air
monitoring samples taken while simulating use of Zonolite Chemical Packaging Vermiculite in
preparing and using potting soil and for packing samples.

Because of this potential for exposure to asbestos, EPA Region 10 advised consumers not
to use Zonolite Chemical Packaging Vermiculite until further statistically based testing could be
performed. EPA Region 10 also advised consumers to follow three basic precautions when
working with products that contain vermiculite in order to reduce potential exposure to asbestos:
1) use vermiculite outdoors; 2) keep vermiculite damp to avoid generating dust; 3) avoid bringing
dust from clothing into the home.

CONCLUSIONS

. Five vermiculite products tested during the Region 10 investigation contained asbestos.

. One asbestos-contaminated vermiculite product tested by Region 10 released airborne
asbestos fibers when subjected to smulated use.

. Consumers have no way of knowing which vermiculite products are contaminated with
asbestos and which are not.

. Analysis of asbestos-contaminated vermiculite products revealed a wide degree of
variability in the amount and types of asbestos present in the samples.

. The variability of analytical results demonstrates a need for additional statistically based
studies using more sensitive sampling and analytical methods.
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Tremolite fiber in Zonolite Chemical Packaging Vermiculite viewed by SEM

2" Scanning electron microscope
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TABLE 3
ANALYTICAL METHOD: Methodology of the M easurement of Airborne Asbestos
by Electron Microscopy. (draft method)

PRODUCT: Zonolite Chemical Packaging Vermiculite

Sample # Date Description Results of Analysis
Potting Soil Preparation - AHERA Protocol
74216 2/16/2000 | Pump #3, 11.0 liters/minute for 100 minutes, Indirect analysis. 0.847 structures per cc
74217 2/16/2000 | Pump #4, 11.0 liters/minute for 100 minutes, Indirect analysis. 0.564 structures per cc
Potting Soil Prep - NIOSH 7402 Protocol
104201 3/7/2000 Pump #1, 2.8 liters/minute for 30 minutes, Indirect analysis 0.202 structures per cc
104202 3/7/2000 Pump #5, 2.8 liters/minute for 30 minutes, Indirect analysis 0.373 structures per cc
104205 3/7/2000 Pump #1, 2.8 liters/minute for 30 minutes, Indirect analysis 0.380 structures per cc
104206 3/7/2000 Pump #5, 2.8 liters/minute for 30 minutes, Indirect analysis 0.080 structures per cc
Sample Packaging Simulation - NIOSH 7402 Protocol

104209 3/8/2000 Pump #1, 2.9 liters/minute for 30 minutes, Indirect analysis 6.960 structures per cc
104210 3/8/2000 Pump #5, 2.9 liters/minute for 30 minutes, Indirect analysis 8.170 structures per cc

cc = cubic centimeter
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TABLE 4

ANALYTICAL METHOD: NIOSH 7402

PRODUCT: Zonolite Chemical Packaging Vermiculite
Sample # Date Description Results of Analysis

Sample Packing Simulation

154000 4/11/2000 Pump #5, 2.0 liters/minute for 20 minutes, direct analysis. 0.344 fibers per cc
154001 4/11/2000 Pump #1, 1.5 liters/minute for 20 minutes, direct analysis 0.352 fibers per cc
154002 4/11/2000 Pump #1, 1.5 liters/minute for 15 minutes, direct analysis 0.342 fibers per cc
154003 4/11/2000 Pump #5, 2.0 liters/minute for 15 minutes, direct analysis 0.160 fibers per cc
154008 4/13/2000 Pump #1, 1.0 liters/minute for 15 minutes, direct analysis 0.702 fibers per cc
154009 4/13/2000 Pump #5, 1.0 liters/minute for 15 minutes, direct analysis 0.477 fibers per cc
154010 4/13/2000 Pump #1, 1.0 liters/minute for 15 minutes, direct analysis 0.249 fibers per cc
154011 4/13/2000 Pump #5, 1.0 liters/minute for 15 minutes, direct analysis 0.948 fibers per cc

cc = cubic centimeter
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Appendix 1

Summary of Interviews

A registered nurse from Tennessee said vermiculite is used routinely in southern states as
an underlayment for swimming pools. She recently watched a crew install a pool in her backyard,
and noticed they were coated with vermiculite dust. None of the workers wore respiratory
protection. The dust drifted into her home and got onto her furniture. She said she intended to
take samples of the dust, and had aready purchased a HEPA filtered vacuum cleaner to eliminate
dust that might be contaminated with asbestos.

A technician from alocal children’s hospital was has used vermiculite for years to make
orthotics and prosthetic devices. She was concerned because the material safety data sheet from
the manufacturer clearly stated the vermiculite came from the W.R. Grace and Company minein
Libby, Montana. The technician surmised that asbestos from the Libby vermiculite could have
contaminated the work area where children are fitted for prosthetics and where employees spend
much of their time working.

A laboratory assistant from alocal community college said she routinely unpacks
chemicals that arrive packed in vermiculite. Thisvermiculiteisthen saved in large binsfor usein
the school’ s greenhouses. She was concerned that young college-age students could be exposed
to asbestos from vermiculite both in the laboratory and in greenhouses.

The owner of a preschool in Michigan called to ask for guidance in sampling vermiculite
atic insulation. The caller said he and his wife had operated a preschool out of the building for
twenty years, and he was upset to learn that young children attending his school might have been
exposed to asbestos in the vermiculite. He subsequently took samples of the insulation and
reported asbestos ranging from non-detect to 4% by weight using TEM analysis.

An employee from the EPA Region 10 laboratory reported that samples of hazardous
materials and new chemicals arrive at the lab packed in vermiculite. He was worried that
employees at the lab could be exposed to asbestos while unpacking samples and chemicas. The
Region 10 lab subsequently decided to use aternative packaging materials when shipping, and to
specify that incoming shipments not be packed in vermiculite.

Anindustrial hygienist with acity park district said the district uses large quantities of

vermiculite in greenhouses. He said he intended to take air monitoring samples while greenhouse
workers were using vermiculite to see if there was any measurable exposure to asbestos.
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Two men who formerly worked in vermiculite exfoliation plants in the northwest called to
provide detail s about the manufacturing process. One said he suffers significant impaired lung
function and has been diagnosed with asbestosis. The other provided a report of a recent chest
x-ray showing early signs of asbestos related disease.

An employee of alarge manufacturing facility in the Sesttle area reported the company
made a decision around 1980 to stop accepting supplies or equipment shipped in vermiculite
because of the likelihood that the vermiculite was contaminated with asbestos. The company
decided vermiculite presented a health hazard to employees and was a “right to know” issue.

The EPA Nationa Enforcement Investigations Center laboratory stopped using
vermiculite to ship hazardous materials nearly twenty years ago in part because of the potentia
for asbestos contamination in vermiculite. Lab personnel were also concerned about the potential
for vermiculite to aerosolize and spread contaminants into the air.

A large military facility in the Seattle area reported using vermiculite for many years to
pack hazardous materials for shipment. Because of concern the employees may have been
exposed to asbestos when handling vermiculite, the employees of the shipping department were
enrolled in the medical monitoring program.

Two different contractors at a nuclear facility in the northwest reported using large
guantities of vermiculite in handling and shipping hazardous materials. Industria hygienists from
both companies are conducting their own inquiries to determine if employees who work with
vermiculite have been or are being exposed to asbestos.

A resident of Libby, Montana, learned that Region 10 was investigating asbestos
contamination in vermiculite. On atrip to Seattle he brought samples of rocks from the mine to
for Region 10 scientists to analyze. His father and two brothers had worked at the mine, he had
not. Hisfather died of asbestosis. Histwo brothers have both been diagnosed with asbestosis.
Analysis of the rock sample by the Manchester Environmental Laboratory using PLM showed the
sample was 80% tremolite asbestos by weight.® A copy of the results of analysis follow this
appendix.

% MEL sample analysis report for sample identified as Libby #1 collected 5/17/00
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*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

00054205 Reg sample



5/.3/00

9:39:57

Project Code:

ESD-043A

Manchester Environmental Laboratory
Combined Final Report for Project ESD-045A

Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00034206
Account Code: 0001B10P40101C Type: Reg sample
Station Description: ZONOLITE VERMICULITE 19LB
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

010054206 Reg sample



3500 Manchester Environmental Laboratory

959 3 Combined Final Report for Project ESD-045A

Project Code: ESD-045A  Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054207
Account Code: 0001B10P40101C Tyvpe: Reg sample

Station Description: THERMO ROCK 4 CUBIC FT

Result Units Qlfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyliite UND
*200013 Cellulose ‘ ' UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber _ ’ UND
*200012 Mineral Wool UND
*200008 Tremolite TRACE

(0054207 Reg sample



5/ 5100 Manchester Environmental Laboratory

9:50:37 Combined Final Report for Project ESD-045A

Project Code: ESD-0435A Collected: 1731700
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Sohd
Project Officer: JED JANUCH Sample Number: 00054208
Account Code: 0001B10OP40101C Type: Reg sample

Station Description: PROF. JIFFY MIX 8QT

Result Units Qlfr
GEN

Parameter’ : Bulk Asbestos Analysis

Method

Prep Method:

Analytes @ *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00034208 Rege sample



SS0 Manchester Environmental Laboratory

IR Combined Final Report for Project ESD-0452A

Project Code: ESD-045A Collected: 1/31.00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00034209
Account Code: 0001B10P40101C Type: Reg sample

Station Description:  SAMS COICE POTTING SOIL 10LB

Result Units Qlfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes ;. *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054209 Rep sampiv



5500 Manchester Environmental Laboratory

9 3037 Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054219
Account Code: 0001B10P40101C Type: Reg sample

Station Description: COLES HOUSE PLANT MIX 8QT

Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method: :
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*20000S Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
- *¥200012 Mineral Wool UND
*200008 Tremolite UND

00054210 Reg sumple



5500 Manchester Environmental Laboratory

92037 Combined Final Report for Project ESD-045A
Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054211
Account Code: 0001B10P40101C Type: Reg sample
Station Description: SCHULTZ SEED STARTER 5.4 LB
Result Units Qlfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes  : *200009 Actinolite PNQ
*200006 Amosite : UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054211 Reg sample



5/ 5/00 Manchester Environmental Laboratory

93937 Combined Final Report for Project ESD-043A

Project Code: ESD-043A Collected: 1/31:00
Project Name: RETALIL HOME & GARDEN CENTERS Matrix: Sohd
Project Officer: JED JANUCH Sample Number: 00054212
Account Code: 0001B10OP10101C Type: Reg sample

Station Description: SCHULTZ SEED STARTER 5.4 LB

Result Units Qlfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes . *200009 Actinolite UND
*200006 Amosite : UND
*200007 Anthophyllite ' UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*20001 1 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054212 Reg sample



s 500 Manchester Environmental Laboratory

TR Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH . Sqnlple Number: 00054213
Account Code: 0001B10OP40101C Type: Reg sample

Station Description: COLES AFRICAN VIOLOET MIX 4 QT

Result Units Qlfr
GEN

Parameter . Bulk Asbestos Analysis

Method

Prep Method:

Analytes . *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber : UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054213 Regp sample



5 5/00 Manchester Environmental Laboratory

9:39:37 Combined Final Report for Project ESD-045 A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Sohd
Project Officer: JED JANUCH Sample Number: 00034214
Account Code: 0001B10P40101C Type: Reg sample

Station Description: COLES CACTUS MIX 4QT

Result Units Qifr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

GOOSEITS Res vunnie



S75/00

F58:57

Project Code:
Project Name:
Project Officer:
Account Code:

ESD-045A

RETAIL HOME & GARDEN CENTERS

JED JANUCH
0001B10P40101C

Manchester IEnvironmental Laboratory
Combined Final Report for Project ESD-043A

Collected: | RN
Matrix: Sehid

Sample Number: 00034217

N

Type: Reg sampie
Station Description: COUNTRY COTTAGE SEED STARTER 8QT
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

DO Res

satiple



5500 Manchester Environmental Laboratory

9:59:37 Combined Final Report for Project ESD-045A
Project Code: ESD-045A Collected: 1/31:00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00034216
Account Code: 0001B10P4010IC Type: Reg sampie
Station Description: BLANK GOLD SEEDLING MIX 16QT
Result Units Olfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes : *200009 . Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00054216 Reg sample



5/ 500 Manchester Environmental Laboratory

9:59:37 Combined Final Report for Project ESD-045A

Project Code: ESD-0435A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054217
Account Code: 0001B10P40101C Type: Reg sample

Station Description: SCOTTS PROGRO 25QT

Result Units Qlfr
GEN

Parameter . Bulk Asbestos Analysis

Method

Prep Method:

Analytes  : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber _ UND
*200012 Mineral Wool UND
*200008 Tremolite UND

00034217 Reg sample



57 5/00

9:59:37

Project Code:
Project Name:
Project Officer:
Account Code:

Station Description:

ESD-045A

RETAIL HOME & GARDEN CENTERS

JED JANUCH
0001B10P40101C

Manchester Environmental Laboratory
Combined Final Report tor Project ESD-0454A

Collected: 1/31/00
Matrix: Sohd
Sample Number: 00054218
Type: Reg sample

WHITNEY FARMS VERMICULITE - FRED MEYER

Result Units Olfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Wool UND
*200008 Tremolite UND

DOOS42IS Reg sumple



5.5 00

Manchester Environmental Laboratory
Combinced Final Report for Project ESD-0454

Project Code:
Project Name:
Project Officer:

ESD-045a
RETAIL HOME & GARDEN CENTERS
JED JANUCH

Collected:
Matrix:

Sample Number:

1/31/00
Solid
00054219

Account Code: 000IB10OPL0O10IC Type: Reg sample
Station Description: ZONOLITE - BURDIC FEED
Result Units Qlfr
GEN
Parameter : Bulk Asbestos Analysis
Method
Prep Method:
Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophvllite UND
*200013 Cellulose UND
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fizer UND
*200012 Mineral Wool UND
=20C008 Tremeliz2 PNQ

0034219 Reg sample



- Sranchester knvironmental Laboratory

SRR Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 1/31/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00054220
Account Code: 0001BIOP4D101C Type: Reg sample

Station Description:  THERMO ROCK  CARPINITO BROS

Result Units Qlfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophvllite UND
*200013 Cellulose - UND
*200005 Chrysotle UND
*200010 Crocidoiite UND
*200011 Glass Fiber PNQ
*200012 Mineral Wool : UND
*200008 Tremolie UND



S0 5400 Manchester Environmental Laboratory

95937 Combined Final Report for Project ESD-045A

Project Code: ESD-045A Collected: 37.7/00
Project Name: RETAIL HOME & GARDEN CENTERS Matrix: Solid
Project Officer: JED JANUCH Sample Number: 00104200
Account Code: 0001B10OP40101C Tyvpe: Reg sample

Station Description: ZONOLITE - CHUBBY & TUBBY

Result Units Olfr
GEN

Parameter : Bulk Asbestos Analysis

Method

Prep Method:

Analytes : *200009 Actinolite UND
*200006 Amosite UND
*200007 Anthophyllite UND
*200013 Cellulose PNQ
*200005 Chrysotile UND
*200010 Crocidolite UND
*200011 Glass Fiber UND
*200012 Mineral Woo! UND
*200008 Tremolite UND

00104200 Reg sample



Attachment 2



Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Number: 000109 Report Date: May 25, 2000

Client Information Tracking Information Analysis Information
Project Name: Retail Home and Garden Login: Feb 3, 2000 By: DJ Sample Type:  Bulk
Centers Reviewed. Feb 11,2000  By: JH Analysis Type:  Semi-Quantitative
Project No.. ESD-045 A Final Review: May 25,2000  By: TMM " | Reference No.:  EPA/600/R-93/116
P.O. No.: 0YOI07NASX. 68-02-3266
FINAL TABLE
Transmission Electron Microscopy — Semi-Quantitative ~ Bulk Sample Analysis
Lab/Cor Client - Weight Weight Prepped Prep Analyst Analysis
Sample No. Sample No. Description A’:Eg::?ft:rdm Percent Other Components Percent By Date(s) y Date
Mineral Type
000109-01 54200 Black Gold Vermiculite / 12 Qt / None Detected Organics 25.00 DW 02/04/00 GG 02/08/00
Carpinito Bros. Acid Solubles 40.58 Dw 02/07/00
- Other Nonasbestos 34.42
000109-02 54201 Cole's Vermiculite / 12 Qt./ Eagles None Detected Organics 1.32 Dw 02/04/00 GG 02/09/00
(Lowes) Acid Solubles 4753 oW 02/07/00
S Other Nonasbestos 51.15
G00104-03 54202 Scholtz Vermiculite / 8 Qt./ Wallmart None Detected Organics 0.00 DwW 02/04/00 GG 02/08/00
Acid Solubles 46.84 Dw 02/07/00
Other Nonasbestos . 53.16
000109-04 54203 Whitney Farms / 14 Qt./ Fred Meyers None Detected Organics 0.68 DW 02/04/00 GG 02/08/00
Acid Solubles 4527 Dw 02/07/00
Other Nonasbestos 54.05
000109-05 54204 Scotts Vermiculite / 8 Qt./ Wallmart None Detected Organics 0.19 DW 02/04/00 GG 02/09/00
Acid Solubles 84.45 DW 02/07/00
Other Nonasbestos 15.36
0001098-06 54205 Zonolite Vermiculite / 19 Lb / Burdie Actinolite 0.56 Organics 1.46 DW 02/04/00 GG 02/09/00
Feeds Inc , Acid Solubles 42 98 Dw 02/07/00
Other Nonasbestos 55.00
000109-07 54206 Zo}nolite Vermiculite / 19 Lb./ Burdie Actinolite 0.47 Organics 2.05 DW 02/04/00 GG 02/09/00
Feeds Inc. Acid Solubles 51.17 Dw 02/07/00
Other Nonasbes{os 46.31
000109-08 54207 Therr.nTORock Verm /4 Cu. Ft./ None Detected Organics 5.49 DwW 02/04/00 GG 02/09/00
Carpinito Bros. Acid Solubles 60.14 DW 02/07/00
| Other Nonasbestos 34.37
000109-09 54208 Prf. Jiffy Mix / 8 Qt./ Wallmart None Detected Organics 51.40 bW 02/04/00 GG 02/08/00
Acid Solubles 27.54 Dw 02/07/00
| Other Nonasbestos 21.06

00010902 bul



A Professional Service Corporation in the Northwest

Repore Number: 000109

Client Information

Project Name: Retait Home and Garden

Project No.:

Centers
ESD-045 A

Lab/Cor, Inc.

Report Date: May 25, 2000

Tracking Information

Analysis Information

Login: Feb 3, 2000 By: DJ
Reviewed.: Feb 11,2000  By: JH
Final Review: May 25,2000 By: TMM

Bulk
Semi-Quantitative
EPA/600/R-93/1106

Sample Type:
Analysis Type:
Reference No.:

00010902 bul

P O. No.: OYOI07NASX 68-02-3266
FiNaL TABLE
Transmission Electron Microscopy — Semi-Quantitative — Bulk Sample Analysis
Lab/Cor Client - Weight Weight Prepped Prep Analysis
D Analyst
Sample No. Sample No. escription AZ@g:i?ft:rdm Percent Other Components Percent By Date(s) y Date
Mineral Type
000109-10 54209 Sams Choice Prf Potting Mix / 10 Lb./ None Detected Organics 34.06 Dw 02/04/00 GG 02/09/00
Wallmart Acid Solubles 21.69 Dw 02/07/00
Other Nonasbestos 44.25
000109-11 54210 Coles light House Plant Mix / 8 Qt./ None Detected Organics- 36.12 DW 02/04/00 GG 02/09/00
Eagle Acid Solubles 2370 Dw 02/07/00
Other Nonasbestos 40.18
00010912 54211 Schultz Seed Starter / 5 4 Lb / Eagles None Detected Organics 43.30 DwW 02/04/00 GG 02/09/00
Acid Sclubles 43.02 Dw 02/07/00
Other Nonasbestos 13.68
000109 13 54212 Schultz Seed Starter / 5.4 Lb./ Eagles None Detected Organics 28.57 DW 02/04/00 GG 02/10/00
Acid Solubles 4590 bDw 02/07/00
o o Other Nonasbestos 25.53
00010914 54213 Coles African Violet Mix / 4 Qt./ Eagles | None Detected Organics 4459 DW 02/04/00 GG 02/10/00
Acid Solubles 13.51 DwW 02/07/00
Other Nonasbestos 41.90
000109-15 54214 Coles Cactus Mix / 4 Qt/ Eagles Actinolite 0.45 Organics 17.42 DW 02/04/00 GG 02/07/00
Acid Solubles 37.64 oW 02/07/00
| Other Nonasbestos 44.49
000109-16 54215 Country Cottage Prf. Seed Starter / 8 None Detected Organics 44.94 bW 02/04/00 GG 02/07/00
Qt./ Oriental Garden Center Acid Solubles 23.42 Dw 02/07/00
Other Nonasbes}os 31.64
000109-17 54216 Black Gold seedling Mix / 16 Qt./ Fred None Detected Organics 65.54 Dw 02/04/00 GG 02/10/00
Meyers Acid Solubles 11.49 oW 02/07/00
Other Nonasbestos 22.97
000108-18 54217 Sgotts Pro Grow Professional Potting None Detected Organics 49.12 DwW 02/04/00 GG 02/07/00
Mix / 25 Qt./ Home Depot Acid Solubles 38.35 bw 02/07/00
Other Nonasbestos 12.53




Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Nunther: 000109 Report Date: May 25, 2000
3 Client Information Tracking Information Analysis Information
Project Name: Retail Home and Garden Login: Feb 3, 2000 By: DJ Sample Type:  Bulk
Centers Reviewed: Feb 11,2000  Byv: JH Analysis Type:  Semi-Quantitative
Project No. - 1ESD-045 A final Review: May 25, 2000 By: TMM ‘ Reference No.: EPAJ60O/R-93/116
PO No. OYOTO7NASX 68-02-32066

FINAL TABLE
Transmission Electron Microscopy — Semi-Quantitative — Bulk Sample Analysis

Lab/Cor Client - Weight Weight Prepped Prep Analyst | Analysis
Sample No. Sample No. Description A}:Z?;:?ft;(:n Percent Other Components Percent By Date(s) y Date
. Mineral Type
00010419 00054205A | Zonohte Vermiculite £ 19 b/ Burdie None Detected ’ Organics 8.88 Dw 02/04/00 GG 02/10/00
Feeds Inc (QC Replicate) Acid Solubles 43.79 DW 02/09/00
e Other Nonasbestos 47.33
000109-20 00054211A Schultz Seed Starter / 5.4 Lb / Eagles None Detected Organics 53.77 bDw 02/04/00 GG 02/10/00
(QC Replicate) Acid Solubles 17.92 DwW 02/09/00
| Other Nonasbestos 28.31

00010902 bul



Report Number: 000224

Client Information

Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Tracking Information

Report Date: May 25, 2000

Analysis Information

Project Name: Vermiculite -Commercial Login: Mar 10,2000 By: DJ Sample Type:  Bulk
Product Reviewed: Mar 23,2000 By: JH Analysis Type:  Semi-Quantitative
Project No.:  ESD-045A Final Review: May 25,2000 By: TMM Reference No.: EPA/600/R-93/116
P.O. No.: 0001B10P40101C 68-02-3266
FINAL TABLE
Transmission Electron Microscopy — Semi-Quantitative — Bulk Sample Analysis
Lab/Cor Client > Asbestiform Weight - ' Weight Prepped Pre : Analysis
Descripti 9 P lyst
Sample No. Sample No. scription Regulated Mineral Percent Other Components Percent By Date(s) Analys Date
Type
000224-01 54203 Whitney Farms Vermiculite - Fred Meyer | None Detected Organics 3.24 oW 03/13/00 JH 03/22/00
Acid Solubles 61.36
Other Nonasbestos 35.40
000224-02 54205 Zonolite - Burdic Feed Actinolite 0.94 Organics 453 DW 03/13/00 JH 03/22/00
Tremolite 0.94 Acid Solubles 1.21
Total 1.88 Other Nonasbestos 92.38
000224-03 54207 Thermo Rock - Carpihito Bros. Actinolite 0.33 Organics 206 DW 03/13/00 JH 03/23/00
Acid Solubles 65.02
Other Nonasbestos 3259
000224-04 104200 |Zonolite Chubby & Tubby None Detected Organics 212 oW 03/13/00 JH 03/23/00
Acid Solubles 0.91
Other Nonasbestos 96.97

00022400.bul




Report Number: 000233

Client Information

Project Name: Retail

Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Date: Junc 1, 2000

Tracking Information

Login: Mar 13,2000 By. MH

Anal

vsis Information

Sample Type:

Bulk

Home&Garden/MEL Reviewed: Mar 27,2000 - By: JH Analysis Type:  Semi-Quantitative
Project No.:  Not Available Final Review: Jun 1, 2000 By: TMM Reference No.: EPA/GOO/R-93/116
P. O. No.: Not Available 68-02-3266
FINAL TABLE
Transmission Electron Microscopy — Semi-Quantitative — Bulk Sample Analysis
Lab/Cor Ciient . Asbestiform Weight Weight Prepped Prep Analysis
Sample No. Sample No. Description Regulated Mineral Percent Other Components Percent By Date(s) Analyst Date
Type

000233-01 54203 Whitney Farms Residue None Detected Organics 9.09 bw 03/14/00 JH 03/26/00
Acid Solubles 7273
Other Nonasbestos 18.18

000233-02 54204 Scotts Residue None Detected Organics 2.50 DW 03/14/00 JH 03/26/00
Acid Solubles 87.50
Other Nonasbestos 10.00

000233-03 54205 Zonolite Residue Tremolite 0.10 Organics 2.56 bW 03/14/00 JH 03/26/00
Acid Solubles 92.31
Other Nonasbestos 503

000233-04 54206 Zonolite Residue Tremolite 279 Organics 0.00 DW 03/14/00 JH 03/26/00
Acid Solubles 72.08
Other Nonasbestos 2512

000233-05 54207 ThermoRock Actinolite 0.30 Organics 217 DwW 03/14/00 JH 03/26/00
Acid Solubles 67.39
Other Nonasbestos 30.14

000233-06 80772 #3 Residue Tremolite 0.24 Organics 28.57 bDw 03/14/00 JH 03/26/00
Acid Solubles 47.62
Other Nonasbestos 23.57

000233-07 80773 #4 Residue Tremolite 0.64 Organics 8.00 DW 03/14/00 JH 03/26/00
Acid Solubles 28.00
Other Nonasbestos 63.36

00023300.bul




Attachment 3
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Industiiol Chemleal Group
W.E Grocs & Ca.

62 Whittemore Aveaoa
Cambridge, Maxx. (R140

ol - ' (6171 8761400

. . April 1, 1980

dr. Dale Ray - : o

Consumer Product Safety Commission

Economic Program. Analysis Division

Room 656-B . - y
Washington, D.C. 20207 h :

Dear Mr. Ray:‘

This will confirm our confarence call of March 12, 1980

in which we reviewed with you the results of testing performed

by the Construction Products Division of W. R. Grace & Co to
determine the extent of asbestiform tremolite fiber release

associated with use of Grace vermiculite in consumer products.

During our conversation, you requested that we s&t oyt the
details of Grace's fiber exposure test methodology and test
results and indicate the pature of Grace's fiber reduction
efforts. . :

As you know, tremolite is a tramp. mineral contaminant
which 1is associsted with vermiculite and which GCrace has
neen attempting to veduce to the maximum extenkt feasible.
Since 1970, Grace bhas invested over 515 million to exrract
worthless materials and contaminants aad to reduce airborne
fiber exposure 1In its vermiculite mining, milling and
expanding operaticens. A substantial parrv of this inveshment
was associated with the construction by Grace of a new
vermiculite mill at its Libby, Hontana mine which uses wel
screening and other wet ore beneficiation processes designed
to teduce the asbestiform tremolire contaminant associated
with veymiculite.

Following startup of rthe new mill, in early 1975,
Grace took furrher steps to reduce tremolite contamination
by rcemoving and disposing of selected fines which have a
higher level of contamination, thereby reducing the level of
contsminacion in ics finilshed ore concentrate. Siance that
time, changes have been-made in the exfoliation process
equipment vsed at Grace's verwiculite expanding plants which

wvie



Sent by: 122988 170
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5 Mr. Dale Ray : -2 - ADTIL 1, 1980

process Grace vermiculite ore for ouse in both cousumer and
industrial products. These changes provided for fucther
screening, separation, and removal of btoth fines snd rthe
heavier unexpanded residudl high density material following
exfaliacrion both of which may contain a highexr level of
asbestiform tremolite contamination than the finished
product. By use of bag hooses and other dust [iltration
equipment, including an air elutriatien step, additional
reduction of the tremolite fiber contamination of expanded
vermiculite end product is accomplished.

Grace has taken the further step of developing a
binding agent for its Zonolite R) Attic Insulation product
and has recently started up equipwent at all its expanding
plants to apply this binder ro Attic Insulation to further
reduce dust and exposure to. asbestiform fibers during the
use of this product.

As a result of these reductions in asbestiform tremolite
contamination, we believe. that consumer products containing
vermiculite and sold by Grace do not penerate unreasonable

risks for users. This has been verified by Grace's fiber
exposute tests of consumer products containing expanded
Grace vermiculite ore, All measurements were made by. the

NIOSH-approved technique as set forth in 40 CFR Section
1910.1001, paragraphs (e) and (f), wutilizing the membrane
filter methed atr &400-450 X (magnification) (4 woillimeter”
objective) with phase contrast illumination. The veasults of
these tests were as follows;:

Product Fibers Detected
Tervra-Lite(R) Vermiculite None Detected
Redi-Earth{(R) . None Detected
Lightweight Ferriliczer None Detected

(Scott's Turf Builderx)
Zonolite Attic losulation Some fibers detected

.during inscallaction

The actual test protocols and results of the cests are showo
in Annex A to this letter. No tests were performed on Pool
Cushion (R), a Grace product, which is wvsed for protection
of the base of vinyl-lined above-ground swimming pools since
this use accutrs cut-of-doors and, typically, 1involves no
more than 3 to 12 bags of vermiculite, depending on the size
of the pool. ‘ .
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The anly Grace- product whose use resulted io a detectable
fiber expasure was Attic Insulation and, then, at law levels
only during ianstallation. .Tests indicate no residual fiber
release following inscallation. Since this product 1is
volikely to be used more than two or three times during an
entire lifetime and, then, only for exposute times which
would not be expected to exceed two hours 1in any one case,
the lifetime dosage is several orders of wagnitude lower
than any promulgated government standatd applicable co
tremolice fiber exposute.

Grace is continuing to exzrt its best efforts co
fuorther tveduce the asbestiform tremolite contamination
associated with its vermiculite products to the maximun
excent feasible, For example, beginning io May of this
yeatr, a new rock and tremolite removal ciccuit should be-

- operational at the Libby mill. ~ This circuit is expected Co
ceduce the level of tremolite contaminmation in fine size
vermiculite ore by S50Z. Additional reseatch is underway €O
develop a similar circuit for reduczion of Ctremolite con-
ramination in the coarser sizes of vermiculite ore used for
Zonolite Artic Insulation. One promising separation technigue
is slot screening which, 1f successful, could reduce tremolite
contamination in the coatrse Ore concentrate by over 50%.

We ave rapidly. approaching. a point .0of. diminishing
return since the amount of asbestiform tremolite contaminant
in the vermiculite ore presently shipped to che exfaliating
plants averages only 0.5%2 on a3 dry weight basis. For
expanded vermiculite products, the level of contaminant 1is
on average at or below the lowest level of reliable detecta-
pility, 0.27 on a dry weight basis. Accordingly, tbhe SC1
reduction Grace expects to achieve in the f[ine otres by May
and, ultimately, the coarse ore sizes is a reduction from an
alceady very low contaminant level. With this background, ic
is clear Lo us that the task of further reducing the temaining
residual contamination in unexpanded ote and axpanded
vermiculite products will show a rapidly escalaCing cost in
relation to the benefits derived.
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Mr. Dale Ray . -4 - April 1, 1980

We trust that this informatigm «ill he useful to you
in connection with the CPSG's evaluation of the asbestos
contamination issue. .

Very truly Yours,

E. S. Woad
Executive .VYice President

. . M -~
Attachmenc zﬁég%%aj
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USER EXPOSURE 70 F1BROUS TREMOLLITE
IN VERMICULITE CONSUMER PRQODUCTS

TEST DATA
1. TEST PROTOQCOL
A. Horticultural Products : )
1. Consumer Use of Terta-Lite(R) Vermiculite(a)

(a) Mix and fill pots to simulate consumer preparation

of a mix of 502 peat moss and 501 Terra-Lite vermiculite by
scooping equal volumes of materials. out of sepacrate packages
and depositing on work sunfacé; Band mix to reasonable
uniformity and fill fifceen (15) 4" diamerer flowver pots in
15 minutes.- Press down-to Eifm'up the soil to hold the plaﬁc.
Afcer 8 days the 15 pots were brought into tha work
area where three sepatate procedures were performed. Fiber
counts were taken during each of these threea procedures. |
Five pots were used for each of the three prOCedurgs.

(b) ¥Xnock Out and Disposal-- To simulare the consumer

who does not inCtend Lo revse the- 'sail. Invert the pot and
r3p on the working surface so that Che soil dtoés out.

Bcush the mound of sofl off the bench into a disposal
container. Take a paper tawel and wipe inside of pot so
that is is clean for reuse and dispose of the paper towél.'
In this proceducre, contents of five pots will be disposed of
during the 15 minute test period.

(c) ¥Xnock OQut and Reuse for Pocting Other Plants -

Simulate & consumer who will teuse the potting sail. Rap

s0C on workbench by hand and break up the lump of so0il to

S/17



He

N0y

[N

make 1T similar to its original free-flowing condition.
Repeal this five times. Compine all soil into one pile;
then proceed to rzfill‘pots by scooping the material back in
and tamping it down. In this 15 minute rest procedufe, five

pots will be filled.

(d) Xnock Out and Blend with Rew Potting Soil - Simulace

a conéumer who will blend old with new potting soil. Rap
pot on workbench by hand and break up the lump of soil to
make it similai to irs otiginal‘free~flcwing conditian.
Repeat procedure five times. Obrain additional portring soil

to mactch the volume of the dried s0il. Place new soil an

‘top of the old soil-and mix together by hand. Use cthis mix

o Fill pots. During this 15 minute test procedure, 10 pors
ace filled.

2. Consuper Use of Redi-Earch(R) Poctting SOil(b)

{(a) Sawme prpcedute as 1 (a) except substitute premixed
Redi-earth for Terra-Lite Verwiculite as the soi) medium.

(b)‘Same procedure as 1 (b).

{¢) Same procedure as 1 (c).

(d) Same procedufe as 1 {d).

8. Consumer Use 6f Lightweight Ferrilizer (¢

1. Cenexal |

A five building.aparCment complex was selacted as the
tesc site. With over 100,000 sg. ft. of graés area, the
sicte allowed aiclsampling while fertiliziong over an extended

period of rLioe.

t~J
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ve spreader hepper and fertiliziog, and the other meintaining

log sheecs, time and pump calibrations.

2. ﬁggljcacioquf Lightweight Lawn Fertilizet

Two sampling pum;g with filter cassettes located 3n the
left and right brTéathing zones were worn by the applicator
during the sampling/fertilizing period. The applicator
filled the spreader hopper to within 2" of the top and
refilled when the hopper was approximately 3/4ths empty.
Using a new Model 35 Scotts spreader wicth guide markers, the
applicatar spread thirteen (13) ﬁags of lawn fertilizer at
the normal coverage application cate (5000 fcszags.
(4)

C. Consumer Installation of Vetmiculite Attic Insulztiab

1. General
Vermiculite Arcic Insulation is generally purchased in

quanticies of 10 ~ 10C bags per home to “retrofit' ot ‘add

(R}

ro" existing insulaticn in an existing home. Seldow is
vermiculite Atric Insulation installed in mew construcCion.
To derermine consumer exposuce Lo tremolite fibers, the
tollowing series of Cests by home ownetrs was intended to

indicate acfual exposures under a variety of condicions.

2. éieé Engineering Samples

Engineering samples were takesn as follows:

(a) Prior to installing vermiculite Attic Imsularion,
monitor attic space for 5 - 6 houts .

(b) Approxioately C&0 mooths afrer installing insulation,

monitor sttic space {cr 5 - & bours.

8/17
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--  fuurinps/Levellng Vermsculite Attic Insulation in a Home

Esch test home ugilized 40 - 70 bags (3 cubic feer
each) of vermiculite Attjic Inmsulation. The installer was
monitored during the placement of insulacion.

Initially, place 15 ~ 20 bags in the arric. The
installer poured allibage and “leveled insulation with a
woaden hand screed or one with a handle ro push insularcion
back into roof eaves. Addifional bags were brought ro rhe

attic in lots of 15 - 20 bags as required.

NOTES:

(a) Terra-Lite vermiculite is composed of expaunded #3
vermiculite ore from either Libby, Montana or Enaree, South

Carolina.

{(b) Redi-Eavth is a pQCting s0il consisting of g
mixture of 50 peat moss and 50% expanded 3 vermiculite are
from eicher Libby, Montana or Enoree, South Caroliana with -
plant cutrients added, :

(c) Lightweight fevrtilizer utilizes expanded 74 vermicu-
licte ore from either Libby, Hontana or Enoree, Sourh Carolina.

(d) Attic Insulation is composed of expanded 71 otv #2
vermiculite ore available only from Libby, Montana.

(e) Pool Cushion which was not tesred ucilizes expanded
§3 vermiculite ore {from ejther Libby, Montanz or Enoree,

Sourh Carolina. ’



©- feuniogsrevellng Vermieulite Attic Tnsulacion in a2 Home

Esch test home ugilized 40 - 70 bags (3 cubic feer
each) of vermiculite Attjiec Imsulation. The installer was
monitored during‘the placement of Insulacion.

Inicrially, place 15 ~ 20 bags in the arric. The
installer poured allibage and “leveled insulation with a
woaden hand screed or one with a handle ro push insulacion
back into roof eaves. Addftional bags were brought ro rhe

attic in lots of 15 - 20 bags as required.

NOTES:

(a) Tervra-Lite vermiculite ig composed of expaunded #3
vermiculite orve from either Libby, Montana or Enaree, South

Carolina.

{(b) Redi-Eavth is a poccin% s0il consisting of g
mixture of 50 peat moss and 50% expanded #3 vermiculite are
from eicher Libby, Montana or Enoree, South Caroliaa wirh
plant autrients added, :

(c) Lightweight fevrtilizer utilizes expanded 74 vermicu-

lice ore from either Libby, Hontana or Enoree, Sourh Carolina.

(d) Attic Insulation is composed -of expanded #1 orv #2
vermiculite ore available only from Libby, Montana.

(e) Pool Cushion which was not tesred ucilizes expanded
i3 vermiculirte ore from either Libby, Montana or Enoree,

Sourh Carolina. :

T2t 1708 Jetfax #4708 FPage 9717
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C.

RESULTS (See ~fote 1)

HORT ICULTURAL PRODUCTS (see‘Note 2)

(08 Jetlax_#70€:Fage 106/17

(a) Hix.and Fiyl Pots

(b) Xnock Out =+0d Disposal
(c) Xnock Out s1d Reuse’
(d) Kpock Qut_smd Blend
Consumer Use ~f Redi-Earth

(a) Mix and Fi} 1 _Fots
(b) Kneck Out a2d Disposal
(c) Xnock Out a2d Reuse

(d) Knock Out s Blend

LIGHTWEIGHT FEfI1LIZER

. Consumer Use ©f Tetra-Lite Vermiculite

PERSONNEL AVE. PERSONNEL TWa
EXPOSURE (f/cc) EXPOSURE (f/cce)

- South Sauth .
Carclina Montana. Carolina Montan
<0.29 <D.14 <0.073 <D.035
<0.14 .14 <0.035  <D.035
<0.l4 <0.14% <BD.035 <0.035
<0.14 Q.14 <0.03%5 | <0.035§
<0.29 <D. 14 <0.073 <0.035
<0.14 <0.14 <D. 035 <0.035
<0.14 <0.Y14 <0.035- <0.035
<0.Y4 <0.14 <0.035% <0.035

<0.03 . 008

. Application of f-ightweight Fertilizer

With Montsa derived uermiculipe

Bane lnstallatis of Vermiculite Atrtic Insulacioon

1. Eﬂgin&ﬁ[iﬂgzw
No.
Type
Hane Bame Bags
r Colonfal 55
N Cape 30
S Ranch 64
w Colonial 70

Fiber Concentration (f/cc)

ACCic

0.03 {see note 4)
NO TEST -
<0.01
<0.01

After (see note 3)
<0.01
<G.01
<0.01

<0.01
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Persoanel Exposure (f/cc)

Home %%%E? ;ﬁgg_ _TJA (see note 5)
F . Colenial o 2.507 0.649
N Cape 0.971 0.243
Ranch S . 2.15 0.529
W Colonial 1.746 - 0.436

NQTES:

1. The symbol < (less than) indicates no fibers were
observed in the counted fields. As a measure of test
precision, results are reported tc be less than the value
represented by one fiber if such had been detected in one of
rthe observed fields. . :

According to NIOSH veports, the limit of reliable
detectaility for rhis test procedutre is 0.5 f/cc expaosure
and 0.1 f/cc TWA. Values below 0.5 f/cc exposure and 0.1
f/cc TWA ate not judged as detactable.

2. Each test of horitcultural products was tepeated -
using products made from both Libby, Montana ore and Enoree,
South Carolina ore. The Grace vermiculite ore usad in
making Atcic Insulation originates from the Lidby, Montana
mine as does the ore purchased by 0. M, Scott & Sons for use
in jts lightweighr lawn fertilizer.--

3. In addition to results tabulated, rwo additional
tests indicate no fibers detecred in attics iasulated with
vermiculice loose fill in one case six hours and in another
case approximately nine years after iostallation.

4. In all home asttics tested, vermiculite Atcic

Insulation was added as a retrofi{t insulation over exiscing
glass, mineral wool or cellulose insulation. 1In home "F", a

fiber was observed in the countied fields prior to pouting
vermiculite Atric Insulation.  Although length and aspect
ratio fell withio the fiber definition, it is believed Co he
sitborne glass fiber from existing insulation. There was no
vermiculite Attic Insulakion in the attic when this prejob
sample was taken.

4
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S. In calculacing the time-wejghted average (TWa)
exposure for consumers using Attic Insulation, it is sssumed
that the user would work in the actic pouring Acztic Ipnsulation
foc two hours in one eight-hour wark day. Results in C. 1.,
Indicate no further exposures affer installscion. The
lifetime exposure and risk associacted with the use of attic
Insulatiou is infinitesimally small compared to industrial
exposures since the opportunity for exposyre is rare (perhaps
twice in a liferime) compared to a pertmitcted industrial
exposure up to 2 f/ce during each eight-hour work day
throughout a working lifetime. Therefore, comparison of
TWAs between a rare and nonrouvtine exposura In the case of
Atbic Insulation and the 0SHA industrial standard of 2 f/cc
vastly overstates the potential hazard involved in the use
of Attic Insulacion,



Attachment 4



Report Number: 000146

A Professional Service Corporation in the Northwest

Lab/Cor, Inc.

Report Date: May 25, 2000

Client Information Tracking Information Analysis Information
Project Name: EPA Region 10 Login: Feb 17, 2000  By: GG Analysis Type: N1025H
Vermiculite Project Prep: Feb 18,2000 By: DW Reference No.: - 740
Project No.:  Not Available Verified: Feb 18,2000 By: DW Min. Aspect Ratio: 3:1
P. O No.: 0YO107NASX ' Reviewed: Feb 21,2000 By: JH Min. Length: 5 um
Sample Type: Air Final Review: May 25, 2000 By: TMM Min. Width: 0.25 um
FINAL TABLE
Transmission Electron Microscopy —~ NIOSH - Air Sample Analysis
. Concen- [96% Confidence Opt. Vis.| Analytical {1 | Number | Fitter | Area Analysls
L.ab/Cor Client Description Fiber Type tration Interval g::::t Asb. Sens. (m:rs) of Grid Area |[Analyzed|Analyst Date
Sample No.| Sample No. (strucice) | (struclce) Fibs. (%)| (struc/cc) Openings | (mm?) | (mm?)
[ 00014601 00074200 |Pump #1 Flowrate 285 Um 30 min|  ASBESTOS | <0022 0-0.083 0 NA 0022 | 855 20 385 | 02013 | GG | 218/00
#1 NON-ASBESTOS | <0.022 0-0.083 0
Test TOTAL <0.022 0-0.083 0
000146-02 | 00074201 |Pump #5 Flowrate 2 85 Um 30min| ASBESTOS <0.022 0-0.083 0 NA 0.022 855 20 385 02013 | GG | 218/00
#2 NON-ASBESTOS | <0.022 0-0.083 0
Test TOTAL <0.022 0-0.083 0
000146-03 | 00074202  |Pump #1 Fiowrate 2 8 Um 30 min ASBESTOS <0.023 0-0.084 0 NA 0.023 84.0 20 385 02013 | GG | 218/00
#3 NON-ASBESTOS | <0.023 0-0.084 0
Test TOTAL <0.023 0-0.084 0
000146-04 00074203 Pump #5 Flowrate 2.8 Um 30 min ASBESTOS <0.023 0-0.084 0 0 0.023 84.0 20 385 0.2013 GG I 2/18/00
#4 NON-ASBESTOS |  0.068 0.014 - 0.200 3
Test TOTAL 0.068 0.014 - 0.200 3
000146-05 | 00074204 |Pump #1 Flowrate 2.8 ym 30 min ASBESTOS <0.023 0-0.084 0 0 0.023 84.0 20 385 | 02013 | GG | 218/00
#5 NON-ASBESTOS [  0.023 0.001 - 0,127 1
Test TOTAL 0.023 0.001-0.127 1
000146-06 | 00074205  |Pump #5 Flowrate 2.8 Um 30 min ASBESTOS <0.023 0-0.084 0 0 0023 | 840 20 385 ] 02013 | GG | 18/00
#6 NON-ASBESTOS | 0.045 0.006 - 0.164 2
Test TOTAL 0.046 | 0.006-0.164 2

%

TEM airborne analysis me

Optically Visible Asbestos Fibers = (#Asbestos / #T
and can be used as a factor to determine asbe

NA - Not Applicable. For samples in which no fiber

00014601 .tem

thods (AHERA, EPA - Yamate).

otal Fibers). This number indicates the representative fraction of asbestos to total fi
stos concentrations from PCM counts in similar sampling areas.

bers as defined by NIOSH 7400 standards




Report Number: 000146

A Professional Service Corporation in the Northwest

Lab/Cor, Inc.

Report Date: May 25, 2000

Client Information Tracking Information Analysis Information
Project Name: EPA Region 10 Login: Feb 17,2000 By: GG Analysis Type: NIOSH
Vermiculite Project Prep: Feb 18,2000 By: DW Reference No.: 7402
Project No.. Not Available Verified: Feb 18,2000 By: DW Min. Aspect Ratio: 3:1
PO No.: OYOI07NASX Reviewed: Feb 21,2000 By: JH Min. Length: 5 um
Sample Type: Air Final Review: May 25,2000 By: TMM Min. Width: 0.25 pm
FINAL TABLE
Transmission Electron Microscopy — NIOSH — Air Sample Analysis
i Concen- | 96% Confidence Opt. Vis.| Analytical Number | Filter Area Analysis
s:;zﬁifo Sa,f,“f: tNo Description Fiber Type tration interval gggﬁt Asb., Sens. ‘:,"n';"'rs’)‘ of Grid Area |Analyzed Analyst| ™ ¢
' P ) (struc/cc) {struc/cc) Fibs. (%)| (struc/cc) Openings { (mm?) | (mm?)
000146-07 | 00074206  [Pump #1 Flowrate 2.8 Vm 30 min ASBESTOS <0.023 0 - 0.084 0 NA 0.023 84.0 20 385 | 02013 | GG | 221100
#7 NON-ASBESTOS | <0.023 0-0.084 0
Test TOTAL <0.023 0-0.084 0
000146-08 | 00074207  |Pump #5 Flowrate 2.8 Um 30 min ASBESTOS <0.023 0-0.084 0 0 0.023 84.0 20 385 02013 | GG | 2/21/00
#8 NON-ASBESTOS | 0.023 0.001-0.127 1
Test TOTAL 0.023 | 0.001-0.127 1
000146-09 | 00074208 |Biank 1 ASBESTOS NA NA - NA 0 NA NA 20 385 02013 | GG | 2/21/00
NON-ASBESTOS | NA NA - NA 0
Test TOTAL NA NA - NA 0
000146-10 00074209 |Blank 2 ASBESTOS NA NA - NA 0 NA NA 20 385 0.2013 GG 2/21/00
NON-ASBESTOS | NA NA - NA 0
Test TOTAL NA NA - NA 0
000146-11 00074210 |QC 1 ASBESTOS NA NA - NA o] NA NA 20 385 0.2013 GG 2/21/00
NON-ASBESTOS | NA NA - NA 0
Test TOTAL NA NA - NA 0
000146-12 00074211 [QC2 ASBESTOS NA NA - NA 0 NA NA 20 385 0.2013 GG 22100
NON-ASBESTOS | NA NA - NA 0
Test TOTAL NA NA - NA 0

% Optically Visible Asbestos Fibers = (#Asbestos
and can be used as a factor to determine

NA - Not Applicable. For samples in which no fiber types are found, percentage values do not

NOTE: These counting rules are intended to
TEM airborne analysis methods (

00014601 .tem

coincide with NIOSH 7400 counti
AHERA, EPA - Yamate).

apply.

milar sampling areas.

/ #Total Fibers). This number indicates the representative fraction of asbestos to total fibers as defined by NIOSH 7400 standards
asbestos concentrations from PCM counts in si



Report Number: 000147

Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Date: March 22, 2000

Client Information Tracking Information Analysis Information
Project Name: EPA Region 10 Login: Feb 17,2000 By: GG Analysis Type: Modificd EPA-II
Vermiculite Project Prep: Feb 18,2000 By: DW Reference No.: 68 - 02 - 3266
Project No.:  Not Available Verified: Feb 18,2000 By DW Min. Aspect Ratio: 5]
P. O No.: 0YG107NASX | Reviewed: Feb 21,2000 By: JH Min. Length: 0.5 um
Sample Type: Air Final Review: Mar 22, 2000 By: JH Min. Width:  NA
Lab Filter Area: 227 mm?
FINAL TABLE
Transmission Electron Microscopy — Modified EPA-II (Direct and Indirect) — Air Sample Analysis
. Density | Concen- |95% Confidence Analytical Number |Dilution| Area .
Lab/IC(.;\Jr s c“fnko Description Fiber Type (s/mm2) | tration Interval g:)r:r:t Sens. \:;:::27 of Grid | Factor {Analyzed|Analyst Ar:)al:ms
Sample No.| Sample No. {struc/cc) {struc/cc) (struc/cc) Openings {(mmz2) ate
000147-01 00074212  |Pump #3 Flowrate 11.1 /m 100 TOTAL ASBESTOS 0 <0.005 0-0.018 0 0.005 1110.0 5 0.0725 GG 2/21/00
mins #9 ASBESTOS >=5um| 0 <0.005 0-0018 | o
Direct NON-ASBESTOS 13.8 0.005 0.000 - 0.027 1
000147-02 00074213  |Pump #4 Flowrate 11.15 Um 100 TOTAL ASBESTOS 0 <0.008 0-0.018 0 0.005 11150 5 0.0725 GG 2/21/00
mins #10 ASBESTOS >=5um| 0 <0.005 0-0018 | o
Direct NON-ASBESTOS 0 <0.005 0-0.018 0
00014703 00074214  {Pump #3 Flowrate 11.0 m 100 TOTAL ASBESTOS 0 <0.005 0-0.018 1} 0.005 1100.0 5 0.0725 GG 2/21/00
mins #11 ASBESTOS >=5pm| 0 <0.005 0-0018 | o
Direct NON-ASBESTOS 0 <0.005 0-0.018 0
000147-04 00074215 {Pump #4 Flowrate 11.0 Um 100 TOTAL ASBESTOS 0 <0.005 0-0.018 0 0.005 1100.0 5 0.0725 GG 221100
mins ¥12 ASBESTOS >=5um| 0 <0.005 0-0018 | o
Direct NON-ASBESTOS 13.8 0.005 0.000 - 0.027 1
000147-05 00074216 | Pump #4 Flowrate 11.1 U/m 100 TOTAL ASBESTOS | 4139.4 0.847 0.527 - 1.1686 27 0.031 1110.0 10 2 0.1449 JH 3/21/00
mins #13 ASBESTOS>=5um| 19931 | 0408 | 0217-0697 | 13
Indirect NON-ASBESTOS 1533.1 0.314 0.150-0.577 10
000147-06 00074217  [Pump #4 Flowrate 11.1 Um 100 TOTAL ASBESTOS | 2769.6 0.564 0.335 - 0.892 18 0.031 1110.0 10 22 0.1449 JH 3/21/00
mins #14 ASBESTOS >= 5 um| 12265 0.251 0.108 - 0.494 8
Indirect NON-ASBESTOS 766.6 0.157 0.051-0.366 5
000147-07 00074218 |Blank #1 TOTAL ASBESTOS y 7 E D
ASBESTOS >= 5 pm N OT A NAL
Blank NON-ASBESTOS

00014705.tem



Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Number: 000147 Report Date: March 22, 2000
Client Information Tracking Information Analysis Information
Project Name. EPA Region 10 Login: Feb 17,2000  By: GG Analysis Type: Modified EPA-II
Vermiculite Project Prep: Feb 18,2000 By: DW Reference No.: 68 - 02 - 3266
Project No.:  Not Available Verified: Feb 18,2000 By: DW | Min. Aspect Ratio: 5:1
P. O. No.: 0YOI0TNASX Reviewed: Feb 21,2000 By: JH Min. Length: 0.5 um
Sample Type: Air Final Review: Mar 22,2000 By: JH Min. Width: ~ NA
Lab Filter Area: 227 mm?
: FINAL TABLE
Transmission Electron Microscopy — Modified EPA-IT (Direct and Indirect) — Air Sample Analysis
. Density | Concen- |95% Confidence Analytical Number |Dilution| Area :
Lab/Cor Client Description Fiber Type (sfmm?) | ftration Interval gggﬁt Sens. \(/ﬁ::rr:f of Grid | Factor |Analyzed|Analyst AnDa;{:;s
Sample No. Sample No. : (strucice) | (struclec) (struc/cc) Openings (mm2)
000147-08 | 00074219 |[Blank #2 TOTAL ASBESTOS 4
ASBESTOS »= 5 g NOT ANALYZED
Blank NON-ASBESTOS
00014709 74220 QcC TOTAL ASBESTOS
ASBESTOS >= § pm N OT ANALYZED
QC NON-ASBESTOS

00014705 tem




Report Number: 000225

Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Date: June 3, 2000

Client Information Tracking Information Analysis Information
Project Name: Vermiculite Air Samples Login: Mar 10, 2000 By: DJ Analysis Type: EPA-II
Project No.:  ESD-045A Prep: Mar 14,2000 By: DW Reference No.: 68 - 02 - 3266
P.O. No.. 0001B10P40101C Verified: Mar 14,2000 By: DW Min. Aspect Ratio: 5:1
Sample Type: Air Reviewed: Mar 26,2000 By: JH Min. Length: 0.5 um
Final Review: Jun 3, 2000 By: TMM Min. Width: NA
: FINAL TABLE
Transmission Electron Microscopy — EPA-II - Air Sample Analysis
. Density | Concen- |95% Confidence Analytical Number | Filter Area Analysis
. Lab/ICc;‘Jr . cmlzntN Description Fiber Type (s/mm2) | tration Interval gggﬁt Sens. \{ﬁtl:::)e of Grid | Area |Analyzed|Analyst Da)t/e
ample No.| sample No. (struc/cc) | (strucice) {struc/cc) Openings | (mm2) | (mm2)
000225-01 | 00104201 |Pump #1 TOTAL ASBESTOS | 73.6 0.202 0.087 - 0.399 8 0.025 82.5 10 385 | 0.1449 | UH ] 3/25/00
ASBESTOS »=5pum| 644 0.177 0.071-0.365 7
Indirect NON-ASBESTOS | 276 0.076 0.016- 0.222 3
000225-02 | 00104202 |Pump #5 TOTAL ASBESTOS | 138.0 0.373 0.209-0.615 | 15 0.025 84.0 10 385 | 01449 | JH | 3/25000
ASBESTOS >=5um| 920 0.249 0.119-0.457 10
indirect NON-ASBESTOS | 552 0.149 0.055 - 0.325 6
000225-03 | 00104203 |Field Blank TOTAL ASBESTOS 0 <3.066 0-11273| 0 3.085 1.0 9 385 | 01260 | JH | 3/25/00
ASBESTOS >= 5 pym 0 <3.0585 0-11.273 0
Direct NON-ASBESTOS 0 <3.055 0-11273( 0
000225-04 | 00104204 |QC Unopened TOTAL ASBESTOS 0 <2.829 0-10439 | 0 2.829 1.0 10 385 | 0.1361 JH | 32500
ASBESTOS >=5 um 0 <2.829 0-10.4338 0
Direct NON-ASBESTOS 0 <2.828 0-10439| 0
000225-05 | 00104205 {Pump #1 TOTAL ASBESTOS | 138.0 0.380 0.010 - 2.116 1 0.380 825 10 385 | 01449 | UH | 3/25/00
ASBESTOS >=5pum| 138.0 0.380 0.010-2.115 1
Indirect NON-ASBESTOS 965.9 2.658 1.067 - 5.475 7
000225-06 00104206 |Pump #5 TOTAL ASBESTOS 27.6 0.080 0.017 - 0.235 3 0.027 78.0 10 385 0.1449 JH 3/25/00
ASBESTOS>=5um| 27.6 0.080 0.017-0.235 3
Indirect NON-ASBESTOS 64.4 0.187 0.075-0.386 7
000225-07 00104207 | Background Pump #1 TOTAL ASBESTOS 0 <0.031 0-0.116 0 0.031 87.0 10 385 0.1405 JH ( 3/25/00
ASBESTOS >=5 pum 0 <0.031 0-0.116 0
Direct NON-ASBESTOS 0 <0.031 0-0.116 0
000225-08 | 00104208 |Background Pump #5 TOTAL ASBESTOS 0 <0.031 0-0.113 0 0.031 87.0 10 385 | 01448 | JH | 3/25/00
ASBESTOS >=5um 0 <0.031 0-0.113 0
Direct NON-ASBESTOS 13.8 0.061 0.007 - 0.220 2

00022501 1cm



Report Number: 000225

Lab/Cor,

A Professional Service Corporation in the Northwest

Inc.

Report Date: June 3, 2000

Client Information Tracking Information Analysis Information
Project Name: Vermiculite Air Samples Login: Mar 10, 2000  By: DJ Analysis Type: EPA-II
Project No..  ESD-045A Prep: Mar 14,2000 By: DW Reference No.: 68 - 02 - 3266
P 0. No.: 0001B10P40101C Verified: Mar 14,2000 By: DW Min. Aspect Ratio: 5:1
Sample Type:  Air Reviewed: Mar 26, 2000  By: JH Min. Length: 0.5 pm
Final Review: Jun 3, 2000 By: TMM Min. Width: NA
FINAL TABLE
Transmission Electron Microscopy — EPA-II — Air Sample Analysis
; Density | Concen- |95% Confidence Analytical Number | Filter Area :
Lab/Cor Client . . N Struc. Volume 8 Analysis
Sample No.| Sample No. Description Fiber Type (s/mm2)| tration Interval Count| Sens. (liters) of Grid | Area |Analyzed|Analyst)™ ©
(strucicc) (struc/cc) (struc/cc) Openings | (mm?) | (mm?2)
000225-09 00104209 [Pump #1 TOTAL ASBESTOS | 2621.6 6.960 4.191 - 10.869 19 0.366 855 10 385 0.1449 JH 3/25/00
ASBESTOS >=5pm| 1103.8 2.931 1.264 - 5773 8
Indirect NON-ASBESTOS 1103.8 2.931 1.264-5773 8
000225-10 | 00104210 |Pump #5 TOTAL ASBESTOS | 3131.3 8.170 4.756 - 11.684 | 22 0.371 87.0 10 385 | 0.1405 JH | 3/26/00
ASBESTOS >=5 um| 854.0 2228 0.817 - 4.850 6
indirect NON-ASBESTOS | 1281.0 3342 1.530 - 6.321 9
000225-11 | 00104211 |Field Blank TOTAL ASBESTOS 0 <2.656 0-9.801 0 2.656 1.0 10 385 | 0.1449 JH | 3/25/00
ASBESTOS >=5 pm 0 <2.656 0-9.801 0
Direct NON-ASBESTOS 0 <2.656 0-9.801 0
000225-12 00104212 |QC Blank Unopened TOTAL ASBESTOS 0 <2.656 0 - 9.801 0 2.656 1.0 10 385 | 0.1449 JH 1 32500
) ASBESTOS >=85 ym 0 <2.656 0-9.801 0
Oirect NON-ASBESTOS 0 <2656 0-9.801 0

00022501.tem



Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Number: 000370 Report Date: June 6, 2000
Client Information Tracking Information Analysis Information
Project Name: Vermiculite Project Login: Apr 14,2000 By: BAR Analysis Type: NIOSH
Project No.: Not Available Prep: Apr 17,2000 By: DW Reference No.: 7402
P. O. No.: 0YO107NASX Verified: Apr 17,2000 By: DW ) Min. Aspect Ratio: 3:1
Sample Tvpe:  Air Reviewed:  Apr20,2000 By: JH Min. Length: 5 pm
Final Review: Jun 6, 2000 By: JH Min. Width: - 0.25 pm
FINAL TABLE
Transmission Electron Microscopy - NIOSH — Air Sample Analysis
; Concen- | 96% Confidence Opt. Vis.| Analytical |\, Number | Filter Area Analysis
Lab/Cor Client Description Fiber Type tration Interval gg:::t Asb. Sens. | iars)| OfGrid | Area |Analyzed Analyst| ™
Sample No.{ Sample No. (struc/cc) {struc/cc) Fibs. (%)| (struc/cc) Openings | (mm32) | (mm?)
000370-01 00154012 |Work Area Background ASBESTOS <0.029 0-0.108 0 0 0.029 325 40 385 0.4026 JH 4/19/00
NON-ASBESTOS 0.088 0.018-0.258 3
Test TOTAL 0.088 0.018 - 0.258 3
000370-02 00154013 {Work Area Background ASBESTOS <0.031 0-0.114 0 0 0.031 31.0 40 385 0.4026 JH 4/19/00
NON-ASBESTOS 0.031 0.001-0.172 1
Test TOTAL 0.031 0.001-0.172 1
000370-03 00154014 | QC Unopened ASBESTOS NA NA - NA 0 0 NA 40 385 0.4026 JH 4/19/00
NON-ASBESTOS | NA NA - NA 2
Test TOTAL NA NA - NA 2
000370-04 | 00154015 |Field Blank ASBESTOS NA NA - NA o] NA NA 40 385 0.4026 JH 4/18100
NON-ASBESTOS | NA NA - NA 0
Test TOTAL NA NA - NA 0
000370-05 00154016  |Field Blank ASBESTOS NA NA - NA 0 0 NA 40 385 0.3927 JH 4/19/00
NON-ASBESTOS | NA NA - NA 1
Test TOTAL NA NA - NA 1
000370-06 | 00154019  |Pump 1 ASBESTOS <0.063 0-0234 0 0 0.063 151 40 385 0.4026 JH | 4/20/00
NON-ASBESTOS 0.508 0.219 - 1.001 8 :
Test TOTAL 0.608 0.219 - 1.001 8 ‘

% Oplically Visible Asbestos Fibers = (#Asbestos / #Total Fibers). This number indicates the representative fraction of asbestos to total fibers as defined by NIOSH 7400 standards
and can be used as a factor to determine asbestos concentrations from PCM counts in similar sampling areas.

NA - Not Applicable. For samples in which no fiber types are found, percentage values do not apply.

NOTE: These counting rules are intended to coincide with NIOSH 7400 counting rules and do not measure smaller asbestos fiber populations below 5.0 um lengths as would other
TEM airborne analysis methods (AHERA, EPA - Yamate).

00037002 tem




Report Number: 000370

A Professional Service Corporation in the Northwest

Lab/Cor, Inc.

Client Information

Tracking Information

P.O. No..

Project Name. Vermiculite Project
Project No.: Not Available

0YO107NASX

Sample Tvpe:  Air

Login: Apr 14, 2000
Prep: Apr 17, 2000
Verified: Apr 17, 2000

Reviewed: Apr 20, 2000
Final Review: Jun 6, 2000

By:
By:
By:
By:
By:

BAR
DW
DW
JH
JH

FINAL TABLE

Report Date: June 6, 2000

Analysis Information

Analysis Type. NIOSH

Reference No.: 7402
Min. Aspect Ratio: 3:1
Min. Length: 5 pm
Min. Width: 0.25 pm

Transmission Electron Microscopy — NIOSH — Air Sample Analysis

; Concen- |98% Confidence Opt. Vis.| Analytical Number Filter Area Analysis
s:;b/lgfxo . r(:‘“f:'No Description Fiber Type tration interval gg:f“ Asb. Sens. ‘:,"’t':r"s';’ of Grid | Area |Analyzed|Analyst|"Y:
p : P ’ (struc/cc) (struc/cc) Fibs. (%)} (struc/cc) Openings | (mm2) | (mm?2)
000370-07 00154018  [Pump 5 ASBESTOS <0.060 0-0221 0 0 0.060 15.9 40 385 0.4026 JH 4/20/00
NON-ASBESTOS 0.480 0.207 - 0.946 8
Test TOTAL 0.430 0.207 - 0.946 8
000370-08 00154020 |Pump S ASBESTOS <0.060 0-0222 0 0 0.060 15.9 40 385 0.4026 JH 4/20/00
NON-ASBESTOS 0.482 0.208 - 0.949 8
Test TOTAL 0.482 0.208 - 0.949 8
000370-09 00154021 Pump 1 ASBESTOS <0.064 0-0.235 0 0 0.064 15.0 40 385 0.4026 JH 4/20/00
NON-ASBESTOS 0.701 0.350 - 1.283 1"
Test TOTAL 0.701 0.350 - 1.253 11
000370-10 | 00154022 [Pump S ASBESTOS <0.060 0-0.221 0 ] 0.060 159 40 385 0.4026 JH 1 4/20/00
NON-ASBESTOS 0.780 0.415- 1334 13
Test TOTAL 0.780 0.416 - 1.334 13
000370-11 00154023 [Pump 1 ASBESTOS <0.064 0-0.235 0 0 0.064 15.0 40 385 0.4026 JH 4/20/00
NON-ASBESTOS 0.702 0.350- 1.256 1"
Test TOTAL 0.702 0.350 - 1.266 1"
000370-12 00154000 |Pump 5 ASBESTOS 0.344 0.158 - 0.651 9 18 0.038 40.0 25 385 0.2516 JH 4/20/00
NON-ASBESTOS 1.569 1.089 - 2.049 41
Test TOTAL 1.913 1.383 - 2.444 60 ‘

% Optically Visible Asbestos Fibers = (#Asbestos / #Total Fibers). This number indicate
and can be used as a factor to determine asbestos concentrations from PCM co

NA ~ Not Applicable. For samples in which no fiber types are found, percentage values do not apply.

NOTE: These counting rules are intended to coincide with NIOSH 7400 coun

TEM airborne analysis methods (AHERA, EPA - Yamate).
00037002.tem
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Report Number: 000370

A Professional Service Corporation in the Northwest

Lab/Cor, Inc.

Report Date: June 6, 2000

Client Information Tracking Information Analysis Information
Project Name: Vermiculite Project Login: Apr 14,2000 By: BAR Analysis Type: NIOSH
Project No.:  Not Available Prep: Apr 17,2000 By: DW Reference No.: 7402
P.O. No.. 0YOI07NASX Verified: Apr 17,2000 By: DW Min. Aspect Ratio: 3:1
Sample Tvpe: Ailr Reviewed: Apr 20,2000 By: JH Min. Length: 5 pum
Final Review: Jun 6, 2000 By: JH Min. Width: 0.25 um
FINAL TABLE
Transmission Electron Microscopy — NIOSH ~ Air Sample Analysis
. Concen- | 95% Confidence Opt. Vis.| Analytical |\, 1, | Number | Filter Area Analysis
s LabIICc;‘Jr s c“?mN Description Fiber Type tration Interval (S::)r:;‘ Asb, Sens. \:liters) of Grid | Area [AnalyzediAnalyst| ™" ¢
ampte No.| Sample No. (struc/cc) | (strucec) Fibs. (%)| (struc/cc) Openings | (mm?) | (mm?)
000370-13 00154001 Pump 1 ASBESTOS 0.352 0.176 - 0.630 1 25 0.032 299 40 385 0.4026 JH 4/18/00
NON-ASBESTOS 1.056 0.696 - 1.416 33
Test TOTAL 1.408 0.992 - 1.824 44
000370-14 00154002 [Pump 1 ASBESTOS 0.342 0.148-0.674 8 17 0.043 224 40 385 0.4026 JH 4/21/00
NON-ASBESTOS 1.710 1.180 - 2.240 40
Test TOTAL 2.052 1.472 - 2.633 48
000370-15 | 00154003 [Pump 5 ASBESTOS 0.160 0.052-0373 5 13 0.032 29.9 40 385 | 04026 | JH | 42200
NON-ASBESTOS 1.055 0.695 - 1.415 33
Test TOTAL 1.215 0.829-1.601 | 38
000370-16 00154006  |Field Blank opened 2 sec. ASBESTOS NA NA - NA 0 0 NA 40 385 0.4026 JH 4/24/00
NON-ASBESTOS | NA NA - NA 2
Test TOTAL NA NA - NA 2
000370-17 00154007 |QC Unopened ASBESTOS NA NA - NA 0 0 NA 40 385 0.4026 JH 4/23/00
NON-ASBESTOS | NA NA - NA 2
Test TOTAL NA NA - NA 2
000370-18 00154008 |Pump 1 ASBESTOS 0.702 0.350 - 1.256 11 24 0.064 15.0 40 385 0.4026 JH 4/23/00
NON-ASBESTOS 2233 1.493-2973 35
Test TOTAL 2.935 2.087 -3.784 46 '

% Optically Visible Asbestos Fibers = (#Asbestos / #Total Fibers). This number indicates the representative fraction of asbestos to total fibers as defined by NIOSH 7400 standards
and can be used as a factor to determine asbestos concentrations from PCM counts in similar sampling areas.

NA - Not Applicable. For samples in which no fiber types are found, percentage values do not apply.

NOTE: These counting rules are intended to coincide with NIOSH 7400 counting rules and do not measure smaller asbestos fiber populations below 5.0 um lengths as would other
TEM airborne analysis methods (AHERA, EPA - Yamate).

00037002 tem




Lab/Cor, Inc.

A Professional Service Corporation in the Northwest

Report Number: 000370 Report Date: Junc 6, 2000
Client Information Tracking Information Analysis Information
Project Name: Vermiculite Project Login: Apr 14,2000 By: BAR Analysis Type: NIOSH
Project No.: Not Available Prep: Apr 17,2000 By: DW Reference No.: 7402
PO No.: 0YOL07NASX Verified: Apr 17,2000 By: DW Min. Aspect Ratio: 3:1
Sample Type:  Air Reviewed: Apr 20,2000 By: JH ’ Min. Length: 5 um
Final Review: Jun 6, 2000 By: JH Min. Width: 0.25 pm
FINAL TABLE
Transmission Electron Microscopy — NIOSH - Air Sample Analysis
© Lab/C Client o ) Concen- |95% Confidence| | Opt. Vis.| Analytical Number | Filter | Area
Ao en Description Fiber Type tration Interval Struc. Asb. Sens. Vqlume of Grid Area |Analyzed|Analyst Analysis
Sample No.| Sample No. Count|_. (liters) Date
(struc/cc) (strucicc) Fibs. (%)| (struc/cc) Openings | (mm2) | (mm?)
000370-19 | 00154009 | Pump 5 ASBESTOS 0.477 0.206 - 0.940 8 16 0.060 16.0 40 385 | 0.4026 JH | 4r22/00
NON-ASBESTOS 2.445 1.697 - 3.193 41
Test TOTAL 2922 | 2104-3740 | 49
000370-20 | 00154010  Pump 1 ASBESTOS 0.249 0.068 - 0.638 4 11 0.062 15.3 40 385 | 04026 | JH | 42400
NON-ASBESTOS 2.056 1.3556-2758 33
Test TOTAL 2306 | 1.563-3.049 | 37 _
000370-21 | 00154011 [Pump 5 ASBESTOS 0.948 0542-1.539 | 16 27 0.059 16.1 40 385 | 04026 | JH | 42200
NON-ASBESTOS 2548, 1.786 - 3.309 43
Test TOTAL 3.496 2.604 - 4.387 59

% Optically Visible Asbestos Fibers = (#Asbestos / #Total Fibers). This number indicates the representative fraction of asbestos (o total fibers as defined by NIOSH 7400 standards
and can be used as a factor to determine asbestos concentrations from PCM counts in similar sampling areas.

NA - Not Applicable. For samples in which no fiber types are found, percentage values do not apply.

NOTE: Thesc counting rules are intended to coincide with NIOSH 7400 counting rules and do not measure smaller asbestos fiber populations below 5.0 pm lengths as would other
TEM airborne analysis methods (AHERA, EPA - Yamate).

00037002.tem
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1.0 INTRODUCTION

In 1985, EPA evaluated consumer exposures to asbestos in products (e.g., horticultural
products) containing vermiculite (Versar, 1985). The exposure assessment used anaytical datafor
exfoliated vermiculite from a 1982 report prepared by MRI (MRI, 1982). The analytical datafrom
the MRI (1982) report were presented in terms of the percent asbestos in raw, beneficiated, or
exfoliated vermiculite ore. No datawere provided on the asbestos content of vermiculite-containing
consumer products. A summary of the analytical results from the MRI (1982) study is provided in
Table 1. Raw ore from the Libby, Montana, mine had estimated asbestos contents ranging from 21
to 26 percent, while ore from their Enoree, South Carolina, mine had <1 percent asbestos.
Beneficiated Grade Vermiculite ranged from 0.3 to 7 percent at the Libby site and was <1 percent
at the Enoree site. Exfoliated vermiculite was evaluated from the Enoree site, but not the Libby site.
The asbestos content was <1 percent. The W.R. Grace Company aso analyzed bulk samples of
vermiculite from their mine in South Carolina (IOM, no date). Their procedure involved extracting
vermiculite, chlorite, chrysotile, and other mineras, leaving only amphibole fibers and examining
samples by scanning el ectron microscope (SEM) and x-ray diffraction. Theresultsindicated that the
bulk material contained actinolite at low levels (i.e., approximately 0.002%). Similar analyses were
conducted using two expanded vermiculite samples from South Carolina (I0M, 1993). Only trace
amounts of asbestos fibers were observed in these samples. In 1990, the Libby mine was closed.
Presumably, vermiculite in currently produced consumer product lines originates from the South
Carolina or Virginia mines, or mines located outside the United States. Inhalation exposure to
consumer products was assessed in the Versar (1985) report using data on the percent asbestos in
exfoliated vermiculite, and assumptions regarding the amount of vermiculite in consumer products,
the quantity of dust generated during consumer use, and the volume of air affected, as well as other
assumed exposure factors.

As aresult of reports on residual contamination and the potential for human exposures in
Libby, Montanafrom the now-closed vermiculite mine, and questions posed to EPA about consumer
products that contain vermiculite, there was renewed interest in evaluating the potential consumer
exposures to asbestos from the use of vermiculite-containing consumer products. Consumer
exposure to ashestos-contaminated vermiculite can occur during handling of consumer products
containing vermiculite such as, lawn and garden care products, fertilizers, packaging materials, and
loose-fill attic insulation. EPA Region 10 initiated a study of consumer products containing
vermiculite. Subsequently, EPA, Office of Pollution Prevention and Toxics (OPPT), National
Program Chemicals Divison (NPCD), requested that Versar conduct sampling and analysis of
vermiculite-contai ning consumer productsasan expansion and followuptothe Region 10 study. This
report briefly describesthe results of consumer product survey conducted by EPA Region 10 aswell



asarelated survey of commercially available building productsthat was conducted by Region 6 (EPA
Region 6, 2000). It also summarizes the methods used and results of the asbestos analyses from the
recently-conducted EPA/OPPT/NPCD-Versar study of consumer products.

1.1 Results of Previousy Conducted EPA Regional Analyses of Consumer Products for
Asbestos Content

EPA Region 10 analyzed consumer products containing vermiculite. These products were
intended for horticultural use(e.g., potting soil, horticultural vermiculite) or |aboratory packing (e.g.,
Zonolite® chemical packaging). Initially, 16 bulk products were analyzed by polarized light
microscopy (PLM) (Method EPA/600/R-93/116) and transmission electron microscopy (TEM)
(Method EPA/600/R-93/116). The PLM results were either non-detect or trace for all products.
Two productswere positivefor asbestos, based onthe TEM results. These productswere: Zonolite®
Vermiculite (0.56% actinoliteand 0.47% actinolite) and Coles CactusMix (0.45% actinolite). Based
on these results, Zonolite® was further analyzed by TEM after sieving the sample using No. 10 and
No. 35 screens. The results of this sample indicated 1.88% actinolite/tremolite in the dust portion
that passed through the sieves. Further analysis by TEM gave results of 0.1% and 2.79% in the
fraction of material analyzed. Thisanaysis procedure involved arinsing residue particle separation
technique to further improve the ability to isolate and identify asbestos in the vermiculite containing
products. The residue materials were placed in a beaker and rinsed with deionized water which was
intended to wash any loose fibers from the vermiculite matrix. After the vermiculite had floated to
the surface, 7 ml of water was extracted from the bottom of the beaker using a syringe and was then
injected into acrucible. The crucible was covered and placed in adrying oven a68° centigrade for
two or three days until all the water had evaporated. The remaining residue located in the bottom of
the crucible was removed and placed onto a microscope dide following the EPA semi-quantitative
method: EPA/600/R-93/116. A second Zonolite® product (Chubby and Tubby) was analyzed, but
no asbestos was detected. These results are shown in Table 2.

Region 10 also conducted air monitoring during use of these products using a “glove-box”
technique. Three separate scenarios were used during the glove box study. The first scenario
involved the potting of plantswhich involved emptying acontainer of vermiculite containing soil into
a plastic tub and then manipulating the soil to break up clumps. The second scenario involved
preparing potting soil by mixing 50% vermiculite and 50% peat moss in a container, while the third
scenario involved using pure vermiculite such asthat used for laboratory packing purposes. Jarswere
placed into apan and then covered with vermiculite. Thethreeglovebox sampling studiestook place
over aperiod of either 15, 20, or 30 minutes. However, one of the manipulation of soil studieswas
run for 100 minutes. For Coles Cactus Mix, no asbestos was detected at aflow rate of 2.8 L/minute



for 30 minutes (NIOSH 7402) or 11.1 L/minutefor 100 minutes (M odified EPA-I1). Using Zonolite®
Chemical Packaging Material mixed 50/50 with Sun/Gro Peat Moss, the total amount of asbestos
detected ranged from 0.08 to 0.38 structures/cm? at an air flow rate of 2.8 L/m for 30 minutes and
0.56 to 0.85 structures/cm?® at an air flow rate of 11.1L/minute for 100 minutes, using the modified
EPA (1984) (EPA-1l1 Method). When Zonolite® Chemical Packaging Material was tested unmixed,
the total asbestos detected was 6.96 to 8.17 structures/cm? at an air flow rate of 2.9 L/minute for 30
minutes, using the NIOSH 7402 Method. TEM analysis was used to estimate fiber content in al
samples(either NIOSH 7402 or Modified EPA-I1 Method). Useof two TEM methodswas necessary
because some samples could not be tested using the NIOSH 7402 Method due to the excessive
amount of particulate accumulated on thefilter. Thefiltersrequired aredeposit processwhichisnot
covered in the NIOSH 7402 Method, but could be performed using the Modified EPA-I1 Method.

1.2 Other EPA Asbestos Surveys

In addition to the ongoing work in Libby, Montana, EPA’s Superfund program is currently
evauating possible asbestos contamination at other current and former vermiculite mines and
processing Sites across the country. EPA’s Boston office is developing an improved sample
preparation technique for vermiculite products and exploring options for gathering information on
vermiculitehomeinsulation. Finaly, EPA’ sDallasofficerecently concluded the sampling of alimited
number of building construction materials, not including vermiculite products, for asbestos content.
The purpose of this survey was to determine whether these building materials contained more than
one percent asbestos, the threshold for regulation under the Asbestos-in-Schools program. The
results of the sampling indicated that none of the 50 products contained more than one percent
asbestos.

20 METHODSUSED FOR THE EPA/OPPT/NPCD CONSUMER PRODUCT STUDY

2.1 Consumer Product Collection

During theinitial phase of the EPA/OPPT/NPCD-V ersar study, atotal of 33 vermiculite and
vermiculite-based consumer products were purchased from retail stores (i.e., hardware and
department stores) in 9 metropolitan locationsthroughout the United States by personnel inVersar's
regional offices. In addition, vermiculite packaging material was purchased from a mail order
company in Atlanta, Georgia. Thismaterial istypically used in packing laboratory materials. A bag
of Zonolite® Chemical Packaging Vermiculite was also purchased by mail order (Figure 1). This
material was purchased from Burdic Feed, located in Kent, Washington, where it was being sold for
horticultural purposes. Thisisthe same product that was found to be positive for asbestos content

3



by EPA Region 10 (2000). Asaresult of theinitial collection efforts, 35 products were collected.
Following theinitial sampling and analysis, additional sampleswere received and added to the study.
One additional product was purchased from a retail store in the Springfield, Virginia, area (i.e.,
metropolitan Washington, D.C., ared). An additional sample of vermiculite packaging material was
also collected by EPA/OPPT/NPCD personnel during an unrelated sampling event, and provided to
Versar for analysis. This material came from a laboratory packaging company in Batavia, Illinois
(VWR). It should be noted that VWR is a user, and not a distributor of laboratory packaging
material. The origina source of the materia isnot known. In addition, Region 10 supplied a small
sample of material from abag of Zonolite® Chemical Packaging Vermiculite that they had purchased
from Burdic Feed in Kent, Washington. This material had been found to be positive for asbestos by
EPA Region 10. A total of 38 materials were collected overall.

An attempt was made to ensure that the products purchased in the various locations would
represent abroad range of product types and brands, with emphasison locally packaged productsto
ensure that a wide variety of materials would be sampled. It should be noted, however, that a
statistically-based sampling approach was not used. Thus, the products purchased may not be a
nationally representative sample. A list of the products purchased in each of the variouslocationsis
provided in Table 3.

Asindicated in Table 3, the products were composed of either vermiculite only, or amixture
of vermiculite, and organic, inorganic and other materials (i.e., soil-based vermiculite products such
as potting soil and horticultural mixes). Other types of vermiculite-containing products, such as
loose-fill attic insulation, were desired for this study, but are apparently not readily available to
consumers and could not be located. Also, as shown in Table 3, some of the same products were
purchased in more than one location. This was done to evaluate similarities or differences in the
asbestos content of these products, based on the region where they were purchased. The products
in Table 3 were mailed to Versar Headquartersin Springfield, Virginia, by the regiona offices.

2.2 Bulk Product Sampling

Samplesof the various products collected were taken in Springfield, Virginia, and sent to the
EMSL Analytical Laboratories in Westmont, New Jersey. Although only a small sample (i.e.,
approximately 8 ounces) of the materialswasrequired by thelaboratory, most of these productswere
purchased in bags containing greater than 4 quarts. A sample of each product was collected using
aclean stainless steel scoop. To ensurethat sampleswere representative of the entire bag of material,
composite samples of each product were collected by mixing equal portions of product from the top,
middle, and bottom of the bag, for atotal sample of approximately 8 ounces. Two sampling methods

4



were used for the Zonolite® purchased by mail order from afeed store in Kent, Washington. This
material isthe same as the bulk material that was found to be positive for asbestos by researchersin
EPA Region 10 (2000). First, a composite sample was collected, as described above. A second
sample was collected from the bottom of the bag to determine whether the asbestos content would
be higher in the bottom of the bag as aresult of gravitational settling. This procedure was also used
to sample the bottom of the bag of Hoffman’s vermiculite from Minnesota during the second
sampling round. Clean, stainless steel scoops were used to place the samplesinto sterile jars which
were sedled, labeled, and sent to the EMSL Analytical Laboratoriesfor asbestosanalysis. Asaresult
of the initial collection effort, atotal of 36 samples were prepared for laboratory analysis.

In a subsequent round of sampling, an additional 14 samples were collected to increase the
number of samplesanalyzed by PLM and TEM to 50. Additional sampleswere comprised of repeat
composite sampling of the 5 samples with quantifiabl e asbestos; repeat random composite sampling
of 5 more of the original samples (i.e., some non-detect and some with detections below the limits
of quantification); 1 Zonolite® sample collected by EPA Region 10 and sent to Versar (this sample
came from the bottom 1/3 of a bag of Zonolite®, also purchased from Burdic Feed in Kent,
Washington); 1 sample of the vermiculite packaging material from VWR, a laboratory supply
company in Batavia, Illinois, that was collected by EPA Headquarters personnel during an unrelated
sampling event; a sample from the gardening consumer product (Pursell’ s Stay-Green Vermiculite)
that was purchased after theinitial product collection round; and asample from the bottom of the bag
of the product (Hoffman’'s vermiculite from MN) found in the initial analysis to have the highest
asbestos content.

2.3 L aboratory Analyses of Bulk Samples

The initial laboratory analysis of the bulk products for asbestos was conducted using 2
technigues: PLM (EPA 600/R-93-116) and TEM (EPA 600/R-93/116) (Figures2 and 3). According
to EMSL (Frasca, 2000), the following procedure was followed by EMSL for these analyses:

For PLM analysis, samples were first ground to alevel where the vermiculite plates
were barely visible. Point count PLM analysis was performed on eight (8) dides
running 50 points on each dide. For TEM analysis, the sample was ground further
until the vermiculite plateswere no longer visible by theeye. The potting soil samples
were ashed (due to their high organic content) prior to grinding, recording their
weight before ashing. Subsequently, 0.01 grams of powder was added to 100 mL of
water, sonicated, and an aliquot of 5 mL was filtered onto a47 mm filter which was
then prepared for TEM analysis. For each sample, three areas were sampled and
analyzed from thefilter (i.e.,, the center, the edge, and in between). Thiswasdoneto
counter any variation in radia distribution of particulates. The TEM anaysis was
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performed by observing 10 grid openings for each of the three TEM grids at 2,000X
magnification aswell as 3 grid openings for each of the three TEM grids at 20,000X
magnification. Cut offs of fibers sizes were observed to avoid counting twice. The
mass of the observed fiberswasthen calculated, and following its extrapolation to the
whole filter and to the whole mass of 0.01 grams, the asbestos percent count was
determined.

The quantitation limits were 0.25 percent for PLM and 0.1 percent for TEM. PLM and TEM
analyseswere a so conducted for the three new products collected during the second sampling round
and for the repeat samples (i.e., 5 products with quantifiable asbestos, 5 other randomly selected
products from theinitia sampling round, and an additional sample from the bottom of the bag of the
product with the highest asbestos content, based on the initial analysis).

Based on the results of theinitial bulk analyses, severd (i.e., five) samplesthat were positive
for asbestos content using the initial TEM approach, were further analyzed using two additional
techniques: the SOP 2000 (EM SL, 1999) and the Superfund Method (EPA, 1997a). The SOP 2000
method was expected to provide a more refined estimate of the asbestos content of these materials.
Thismethodinvolved samplepreparation (i.e., grinding and sieving the sampleto obtain adistribution
of particlesizes); screening with ascanning el ectron microscope (SEM) to ensure that asbestosfibers
had been removed from the vermiculite plates; and analysis by both PLM at 100x magnification
(recording fibers with a 3:1 aspect ratio and determining if they are asbestiform using the criteria
given in Appendix A of EPA 600/R-93/116) and TEM at 10,000x magnification. The asbestos
percent obtained by PLM and TEM were added to obtain total asbestos content.

The Superfund method (EPA, 1997a) was designed to determine the amount of releasable
asbestos in soils and bulk materials. It uses a horizontal tumbler to generate dust and a vertical
elutriator (Figure 4) to separate the respirable fraction of the dust. The respirable fraction of dust is
collected on filters. Thefilters are weighed and the mass of dust collected is plotted against time to
determine the rate of dust release (EPA, 1997a). The asbestos content of the dust on the filtersis
guantified by TEM. The advantage of this method is that it provides results that are suitable for
supporting risk assessments.

2.4 Consumer Use Smulation

Because the results of bulk product analyses are difficult to use in assessing inhalation risks
to individuals who use these products, air sampling techniques were needed to evaluate potential
releases of asbestos from these productsto air. Risk istypically estimated as the concentration of



fibers per cubic centimeter of air (f/cc), weighted according to the frequency and duration of
exposure, times the unit risk factor (cc/f) for asbestos. According to EPA’s Integrated Risk
Information System (IRIS) (EPA, 2000), “the unit risk factor [of 0.23] cc/f isbased on fiber counts
made by phase contrast microscopy (PCM) and should not be applied directly to measurements made
by other techniques.” However, PCM cannot distinguish between asbestos and non-asbestosfibers;
it a'so cannot detect smaller or thinner fibersat all. According to EPA (2000), ?PCM detects only
fiberslonger than 5 umand >0.4 umin diameter.” TEM can identify asbestos fibers of all sizesand
excludenon-asbestosfibers. Thus, for the purposes of estimating risk for thisstudy, air sasmpleswere
anayzed by both PCM and TEM. TEM resultswere reported for al fiber sizesand for fibers> 5um
only.

To simulateindoor product use and measureindoor air asbestos concentrations, a10'’x10'x10'
containment was constructed within Versar's research and storage space (Figures 5 and 6). This
facility is located less than a mile from Versar's headquarters building. The dimensions of the
contalnment were selected to provide enough spacefor an individual to work inside the structureand
simulate mixing soils, potting plants, or cleaning out containers of soil. The dimensions were aso
assumed to represent a homeowner’s garage or small greenhouse. This containment unit was
specialy-designed to more closely resemble consumer exposure conditions than the glove box used
in the Region 10 study. The containment was constructed from 6-mil polyethylene plastic with the
frame work constructed from wood to provide arigid structure. Duct tape was used to seal seams
and no artificial ventilation was provided. This was assumed to represent conditions in a closed
garage or greenhouse with no windows and a closed door. The unit was constructed on a flat
concrete surface. The floor was covered with plastic asit is part of the containment.

Several productswere used withinthe containment to simulate consumer product use. During
the product simulation, an individual inside the containment opened abag of vermiculite containing
material, which was then placed on arolling cart. On the cart the vermiculite was scooped from the
bag and placed in a stainless steel bowl. The vermiculite was then manipulated by using a meta
spoon to transfer the vermiculiteto asecond bowl. After thisprocess, the material wasdiscarded and
new material was scooped from the bag. Initially, three products weretested. These were: Schultz
Horticultural vermiculite, purchased in VA ; Hoffman’ svermiculite, purchased in MN; and Zonolite®
Chemical Packaging Vermiculite, purchased by mail order from Burdic Feed in Kent, WA. Thefirst
two of these products were selected because quantifiable levels of asbestos were observed in them
in previous tests. The Zonolite® was selected because another bag of the same material had been
found to have quantifiable levels of asbestos by Region 10, based on bulk analyses of the whole
product aswell asthesieved product. Also, the physical characteristics of these products made them
good candidates for this procedure because, based on qualitative observations, they represented a



wide range of “dustiness.” The Schultz vermiculite had a moisture content that alowed clumping
when hand pressure was applied. This texture was not representative of most of the products
collected and it is not clear whether the moisture observed in this bag was typical of this product or
whether the bag had absorbed moisture between the time it was packaged and the time it was
sampled. The Hoffman’ svermiculite wasdrier and dustier, but the Zonolite® had an even finer grain
size with a much dustier appearance. The order at which the three products were tested in the
containment was based on their observed “dustiness’ with the least “dustiest” being tested first.

During a second set of simulations, four additional products were tested inside the
containment; two had asbestos contents below the limit of quantification, and two were non-detect
based on TEM bulk analyses. These products were: Jungle Growth Vermiculite, purchased in FL
Country Cottage Horticultural Vermiculite, purchasedin VA; Scott’sVermiculite, purchased in TX;
and Kellogg's Vermiculite, purchased in CA. Three of the products were very “dusty,” while the
fourth (Kellogg's) was less“dusty.” All seven of the products used in the simulation exercise were
vermiculite and not vermiculite mixed with potting soil or some other ingredient. The containment
wasfully cleaned between each sampling event by wet wiping down all interior surfacesand allowing
the air in the containment to be “changed out” through a Hepa Filtration device. The individual
within the containment opened a bag of vermiculite and poured it into a second clean container.
Simulated scooping, transferring, and mixing then took place similar to thefirst smulation event. An
aliquot from the bag was previously collected; however, care was exercised to avoid unnecessary
waste of the original material since future studies or sampling may be necessary or requested. All
utensils, scoops, and containerswere either cleaned prior to use or removed from their factory sealed
packaging. Similar use of vermiculite that took place inside containment will take place in an open
air environment much like that in the yard or on a deck.

Theindividual performing work inside the containment wore personal protective equipment
(PPE), as necessary to protect from dusty environments (Figure 7). A Tyvek full body suit or
equivaent was worn during all inside containment work. Respiratory protection consisted of afull
face air purifying respirator (APR) equipped with HEPA/P-100 air filters. PVC gloves were also
worn on the hands. During the work tasks the oxygen level inside the containment was monitored
with the use of a four gas meter. A second person was situated outside the containment in case of
emergency and to offer support during sampling activity. After the completion of sampling, theinside
of the containment was wiped down with water, the containment was vacuumed to capture any
residua fibers remaining in the air, and the individua inside followed a modified decontamination
procedure similar to that followed on asbestos abatement projects.



Eight air sampleswere collected using both low volume and high volume pumps. Before and
after each use, each of these pumpswere calibrated using a Bios Dry-Cal unit. Thisdeviceishighly
accurate and served to document any pump fluctuation. Prior to sampling during vermiculite use, the
study areawas sampled to document fiber levels. This*pre-sampling” established what, if any, fibers
were present within the ambient air, and if necessary may be used as a comparison measure of the
inside containment sample results. Two of these samples were run using the high volume type air
sample pump. Air flow was set at approximately 9-9.9 liters of air per minute. Two inside
containment air sample pumps (Figure 8) were also hi-volume units which were run at 7-8 liters of
air per minute, while a second set of hi-volume sample pumps was located outside the containment.
While working inside the containment, the individual wore two low volume air sample pumps which
were set at approximately 2.1 of air liters per minute and ran for 30 minutes. The cassettes were
oriented to be located within the breathing zone. All high volume air samples ran for approximately
40 minutes.

Air sampleswere collected in an outside environment in much the same manner asthat inside
the containment (Figure9). The productswith the highest airbornelevelsfrom the containment study
were used in the outdoor study. Three high volume pumps were placed downwind from the source
of use. Additionally, two personal samples were collected on the individual performing the work.

All air samples were analyzed by both PCM and TEM. The NIOSH 7400 (NIOSH, 1994),
and EPA Level Il (EPA, 1984) methodswere used. The NIOSH 7400 method isadirect preparation
method in which fibers>5 xmin length with an aspect ratio >3:1 are counted (counting rules A were
used) by PCM. All TEM air sampleswere prepared using EPA Level 11, adirect preparation method,
with the exception of those samples that were overloaded with particulate matter (i.e., dust). For
these, an indirect sampl e preparation method was used to obtain some form of datafor these samples
(otherwise, the results would simply have been reported as overloaded), with the understanding that
the samples may not fit the model (e.g., detection limits are higher). The appropriate number of
blanks were aso submitted, as outlined in the guidance documents for each of these methods.

25 Region 10 Bulk Product M ethod Using Sieving

An additional set of analyses was conducted to examine the asbestos content in the dust
fraction of selected products and to evaluate potential relationships between the fiber content of air
during use of consumer products containing vermiculite and the asbestos fiber content of the fine
particlesin these vermiculite products. Thisanaysiswasalso an attempt to verify the results of EPA
Region 10'sresultsfor Zonolite® that was purchased in Kent, Washington. Region 10 found that the
asbestos content of Zonolite® dust that was generated by sieving the original product through
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standard sieve sizes No. 10 and No. 35 had higher asbestos content (i.e., 1.88%) than the bulk
product (i.e., approximately 0.5%).

The three initial products used in the indoor containment exercise, including the Zonolite®
purchased by Versar from Burdic Feed in Kent, Washington, Schultz VVermiculite from Virginia, and
Hoffman’s Vermiculite from Minnesota, were sieved using the same method as Region 10 (Figure
10). These three samples were composite samples (i.e., based on a mix of samples taken from the
top, middle, and bottom of the bag). An additional sample from the bottom of the Zonolite® bag was
also analyzed to be consistent with the Region 10 analysis. This sample came from the bottom of the
bag after the bag was moderately shaken 20 to 30 times. According to EMSL (2000), the following
procedure was used:

“Sieve vermiculite sample through No. 10 (2 mm) and No. 35 (500 «m) sieves. The
coarse, medium, and fine portions were analyzed by Polarized Light Microscopy
(PLM). Thefine portion was still too coarse for Transmission Electron Microscopy
(TEM) analysis and had to be broken down further with mortar and pestle. Of this
fine powder, 0.01 grams was suspended in 100 mL of particle free, ditilled neutral
(pH 7) water, sonicated and 5 mL was filtered through a 47 mm diameter, mixed
cellulose ester (MCE) filter with a 0.45 um pore size. A small portion of the filter
was then collapsed with acetone, etched, and analyzed by TEM.”

Therationale for conducting thisanalysiswasthat if asbestosfibersare morelikely to befoundinthe
fine dust of the vermiculite product, the asbestos fibers would be concentrated in the dust that passes
through the sieves. Analyzing only the dust fraction would, in effect, increase the possibility of
detecting asbestosby PLM and TEM. If the percent asbestos could be quantified in the fine fraction
aswell asin the medium and coarse fractions, arefined estimate of the asbestos content (i.e., greater
sensitivity with lower detection limits) of the whole product could be made.

30 RESULTS

31 Bulk PLM and TEM Analyses

Table 4 provides the results of the analyses by sample number and location of purchase.
Appendix A provides copies of the Laboratory Reports. Theresults of the laboratory anaysis of the
initial 36 samples indicated that TEM was more sensitive than PLM in detecting asbestos in the
products tested. Based on PLM analyses, none of the products tested had detectable levels of
asbestos. Using TEM, however, 17 of the 36 samples had detectabl e asbestos. Of these 17 samples
with detectable asbestos, only 5 had quantifiable levels (i.e., greater than 0.1 percent by weight) of
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asbestos. The percent of asbestos by weight ranged from 0.13 percent to 0.70 percent for these 5
samples. All of these 5 materials were pure vermiculite products, and not soil-based vermiculite
products. Also, thefiber type observed in these 5 samples was actinolite. The fiber types observed
in all of the other positive samples were actinolite and chrysotile. It isinteresting to note that two
of the samples with quantifiable levels of asbestos are from the same product type (i.e., Ace
Horticultural Grade Vermiculite), purchased in different locations (i.e., Miami, FL, and Minneapolis,
MN). These samples had levels of 0.35 percent (FL), and 0.24 percent (MN). Also, three of the
samples with quantifiable levels of asbestos (i.e., Hoffman’s Vermiculite, Ace Horticultural Grade
Vermiculite, and Earthgro’'s Best Vermiculite) are from products purchased in Minneapolis, MN.
The other two products purchased in the Minneapolis area had non-detectable levels of asbestos.
Another interesting observation is that asbestos fibers were observed (but not quantifiable) in the
sample of Zonolite® Chemical Packaging Vermiculite that was collected from the bottom of the bag,
but not in the composite sample. This may indicate that asbestos fibers may settle to the bottom of
containersin which they are stored. To further investigate this phenomena, a sample was collected
from the bottom of the bag of the product with the highest observed asbestos content (i.e., Hoffman’s
vermiculite from MN) and analyzed for asbestos. However, asbestos was not observed above the
quantitation limit in this sample, using both PLM and TEM techniques. Tremolite was observed
using PLM and actinolite was observed using TEM. Figure 11 shows an asbestos fiber as seen by
TEM. Figure 12 shows a close-up view of an actinolite asbestos fiber provided by EMSL.

Resampling of the five positive samples was conducted. Laboratory PLM analyses of these
samples indicated that non-quantifiable tremolite was observed in the two samples that had the
highest asbestos (actinolite) in the original TEM analysis (non-detected in origina PLM analysis).
The other three samples were negative for asbestos in the repeat PLM analysis, just asthey werein
theinitiadl PLM analyses. Analyses of the other five repeat samples indicated four non-detects and
one detect (<1% chrystotile and <1% tremolite) by PLM. These sampleswere all non-detect in the
initial PLM analysis, but four out of fivewere positive (below thelimit of quantitation) by TEM. The
results of the TEM analyses for the resampling of the five positive samples was as follows: one
sample (Earthgro’ sBest Vermiculitefrom MN) had quantifiable asbestosat 0.17%. The TEM result
for this product was 0.41% in the initial analysis. Three of the five products with quantifiable
asbestosin theinitial analysiswere positive in the repeat sampling, but had concentrations below the
quantification limit. One of the initially positive products was negative when resampled. Some of
this variability in results may be the result of the non-uniformity within vermiculite products.

Theresults of the other three products (VWR laboratory packaging material, Zonolite® from
Region 10, and Pursell’ s Sta-Green, purchased in VA) collected during the second sampling phase
showed detectable levels of tremolitein al products using PLM. Quantifiable asbestos levels were
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observed in two of these: VWR laboratory packaging material (0.6%) and Zonolite® Chemical
Packaging Vermiculite from Region 10 (0.3%). Using TEM, actinolite (and not tremolite) was
observed in the VWR laboratory packaging material (0.14%) and Zonolite® from Region 10 (below
the quantitation limit).

3.2 SOP 2000

The five positive samples from the initial bulk sample TEM analyses were anayzed by the
SOP 2000 method. No detectable asbestosfiberswere observed by PLM for any of the samples, and
only one sample (AceHorticultural Grade Vermiculitefrom MN; 0.24% actinolite by theinitial TEM

bulk analysis) had detectabl eactinolite/tremolitebel ow thequantitationlimit, based on TEM analyses.

3.3 Superfund M ethod

The five positive samples from the initial bulk sample TEM analyses were also analyzed by
the Superfund Method (EPA, 1997a). The results of these analyses are presented in Table 5. The
table presents the quantity (g) of respirable dust generated per gram of bulk sample, as well as the
total number of asbestos structures observed per gram of respirable dust. The number of asbestos
structures per gram of sample (S/g sample) was calculated by multiplying the respirable dust
concentration (g dust/g sample) by the number of asbestos structures per gram of dust (s/g dust).
These values are also reported in Table 5. It should be noted that mean concentrations and 95
percent upper confidence limits (UCL) of the mean concentrations were provided by the laboratory.
The 95 percent UCL valuesrepresent a conservative estimate of the asbestos content of the samples.

Theresultsin Table5indicatethat, of thefive samplesthat had aquantifiabl e asbestos content
intheinitia bulk analyses, only one sample (Schultz Horticultural VVermiculitefrom Springfield, VA)
had quantifiabl e asbestos structures using the Superfund Method. Thissample had 0.13% actinolite,
based on theinitial bulk TEM analysis, but was non-detect by TEM on resampling. Thisvariability
in results could be due to variability in the sample, as well as the analytical technique.

34 Consumer Use Smulation

The results of the air sampling inside the containment are presented in Table 6. Outdoor
results are presented in Table 7. As shown in Table 6, asbestos fibers were not detected in indoor
air (i.e.,, both area monitors and personal monitors) or outside the containment for 5 of the 7
products, using TEM techniques. These include: Schultz Horticultural Vermiculite purchased in
Virginia, Jungle Growth Vermiculite from Florida; Country Cottage Vermiculite from Virginia;
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Scott’ sVermiculitefrom Texas; and Kellogg' sVermiculitefrom California. The Schultz samplewas
theleast “dusty” of the productsthat were tested inside the containment. No asbestos was observed
inindoor air during the smulation using this product although the results of the bulk product analyses
for thismaterial using TEM were 0.13% asbestoson initial testing and non-detect on repeat analyses.
The Jungle Growth and Kellogg' s were both non-detect by both PLM and TEM in the initial bulk
anayses. The Country Cottage and Scott’ s products had non-quantifiable asbestosin theinitia bulk
TEM anayses. The 2 products with quantifiable asbestosin indoor air were Hoffman'sVermiculite
from Minnesotaand Zonolite® from Washington. The Hoffman’ svermiculitewas“dustier” than the
Schultz vermiculite, but less dusty than the Zonolite®, Jungle Growth, Country Cottage, and Scott’s
Vermiculite. Theinsideair areamonitor resultsfor the Hoff man’ s vermiculite were non-detect using
TEM, and ranged from 0.027 to 0.047 f/cc using PCM. PCM and TEM did not detect any fibersin
outside monitors. Personal samples during indoor use of Hoffman’s vermiculite contained 0.122 to
0.371 f/cc based on PCM, and were non-detect to 0.0935 s/cc (tremolite fibers >5 um in length)
based on TEM. This product had results of 0.7% and BQL asbestosin the bulk TEM analyses. Use
of the“dustier” Zonolite® product, resulted in detectablefiber levelsinair both outside (0.011 - 0.012
f/cc) and inside (non-detect to 0.108 f/cc) the containment, and in personal monitors (0.344 - 0.482
f/cc) using PCM. Using TEM, the results were non-detect for outside area monitors, non-detect to
0.0769 g/cc actinolite >5 wmin length in indoor area monitors, and 0.4171 to 0.6594 s/cc actinolite
>5 um in length in the personal samples. It should be noted that the Jungle Growth, Country
Cottage, and Scott’s Products were so “dusty” that the filters in the persona air monitors became
overloaded during the 30-minute simulation, and could not be read by PCM. However, for TEM
anayses, and indirect preparation method was used in which the filters were ashed and resuspended
in water. A fraction of the resuspended sample was then filtered and read by TEM. Asbestos
structures were not detected in these samples. However, the detection limitsfor these sampleswere
high as a result of the required dilution.

Because use of Zonolite® resulted in the highest indoor air fiber concentrations of the three
products evaluated, it was used to evaluate fiber concentrations to which consumers could be
exposed during outdoor use. The results of this simulation are shown in Table 7. Structures were
not detected by TEM, but fibers were observed in both perimeter (0.011 to 0.013 f/cc) and personal
(0.134 f/cc) monitors using PCM.

Thevariability inthe PCM and TEM air samples may be dueto several factors. PCM counts
al visible fibers as asbestos, while TEM distinguishes between asbestos and non-asbestos. TEM is
more sensitive than PCM since TEM uses higher magnifications. Some of the TEM samples used
an indirect preparation method which can lead to higher numbers of fibers counted due to separation
of individua fibers from more complex structures.
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All QA/QC samples collected inside and outside prior to product use, aswell asfield blanks,
were negative for asbestos content.

It should be noted that the air concentrations(i.e., 0.094 to 0.66 f/cc) observed in the product
use simulation (for those products with detectable levels of asbestos in air) are similar to those
estimated in the 1985 Exposure Assessment for Vermiculite (Versar, 1985) (i.e., 0.038t0 0.93 f/cc),
which used bulk sample results and simple assumptions to estimate the asbestos concentration in air.
For example, the assumptions for use of lawn fertilizers containing vermiculite in the Versar (1985)
report were as follows:

» 0.0643 percent of garden fertilizer dispersed into the air during application;

o 15 percent of garden fertilizers was exfoliated vermiculite;

o Exfoliated vermiculite contained 1 percent of asbestos fibers;

« Label application rate was 7,600 g per 465 m?;

« Theaveragelawn size of 1,010 m? was assumed,;

» The mid-point of product use would occur at 2 hours for a 4-hour application; and

» Fibersreleased would remain airborne during application and be evenly distributed in an
air volume of 1,010 m?x 1.8 m or 1,818 m®.

The exposure concentration at the mid-point of application was estimated as follows:

7,600
L9 4 1.010m? * 0.15* 0.01* 0.000643* 10%mg / g * 2 hours

465 m?

TWA Exposure Concentration = =44mg/ m3

l,818m3 * 4 hours

The correlation between PCM fiber countsand TEM mass measurementsisvery poor. Six datasets,
whichinclude both PCM and TEM measurementsreported in EPA (2000), show aconversion factor
between TEM mass and PCM fibers count that ranges from 5 to 150 (ug/m®)/(f/cc). The geometric
mean of these results is 30 (ug/m®)/(f/cc). Using this conversion factor of 30 (wg/m®)/(f/cc), as
specified in EPA (2000), thisvalueisequivalent to 0.15 f/cc, and is within the range observed in this
study.
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35 Region 10 Bulk Product M ethod Using Sieving

The three products that were used in the initial indoor air consumer use simulation (i.e.,
Hoffman’s, Schultz's, and Zonolite®) were also evaluated using the Region 10 bulk product method
inwhich samples were sieved before conducting PLM and TEM. Asbestos was not detected in the
fine fraction using both PLM and TEM analyses on whole samples of these products. The sample
from the bottom of the bag of Zonolite® indicated only trace asbestos content of the product. Using
PLM, tremolite was observed in the fine fraction that passed through the sieves below the
guantification limit of 1%. The asbestos content of the original sample, collected from the bottom
of the bag, would be <0.19% tremolite, based on this result combined with PLM results for the
medium and coarse fractions that showed non-detectable asbestos. Based on TEM, of the fine
fraction that passed through the sieves, the asbestos (actinolite/tremolite) content was below the
quantification limit of 0.1%. Using the PLM non-detect results for the medium and coarse fractions,
the asbestos content of the original sample from the bottom of the bag would equate to <0.02%
tremolite/actinolite.

4.0 DISCUSSION

Theresultsof these analysesindicate that some of the consumer productstested contain small
amounts of asbestos. Asaresult, there may be the potential for exposure during consumer product
use. Of particular concern is the variability in the bulk sample results. As noted in Table 4, the
sampleresultsvaried between anal ytical methods and repeat samples. Itisnot surprising that samples
found to contain asbestos using TEM were non-detect based on PLM because PLM is known to be
less senditive for this type of study. Inconsistencies between the original TEM analysis and repeat
TEM analysis are likely as aresult of severa factors. First, the asbestos content of the products
appears to be very close to the detection limit for TEM; thus, even the dightest variability resultsin
some analyses being reported as non-detect or below the quantification limit, while othersare dlightly
abovethequantification limit. Also, becauseonly avery small portion of each sampleisviewed under
the microscope (i.e., 0.01 g), it may be possible to miss asbestos fibers in a product with very low
(i.e., <1%) asbestos content. Further variability may occur as a result of the non-homogeneous
nature of the product within the bag, bag to bag variability, and differences between the various
exfoliating plants and mines that produce vermiculite. In addition, it has been suggested that
significant variability in asbestos content can also occur within the same vermiculite mine. Findly,
based on the results of the consumer ssmulation, it appearsthat the relationship between bulk sample
results (i.e., percent asbestos) and indoor air concentrations during use, is not easily quantifiable.
This variability may be based on the product characteristics (i.e., moisture content, particle size, or
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other factors) or use conditions. Section 5.0 discusses potential risks from exposure to consumer
products containing vermiculite based on the results of this study.

50 RISK ANALYSIS

The cancer risks from asbestos exposure that are associated with use of vermiculite may be
estimated using the persona monitoring results from the product use simulation, either inside the
containment or outside, as follows:

EC x ET / 24 hrs/ day x EF x ED .

Risk = URF
LT x 365 days/ yr
where:
EC = exposure concentration (f/cc);
ET = exposure time (hrs/day);
EF = exposure frequency (days/yr);
ED = exposure duration (years);
LT = lifetime (years); and
URF = unit risk factor (0.23 cc/f).

For the purposes of assessing risks to consumers, a range of exposure conditions were assumed.
First, the same exposure assumptions asthose used in the 1985 Exposure A ssessment for Vermiculite
(Versar, 1985) were used here (i.e., ET = 4 hours/day; EF = 1 day/year). ED was assumed to be 30
yearsand LT was assumed to be 75 years (EPA, 1997b). Consumer riskswere also cal culated using
alower exposuretime (i.e., one-half hour per day) and exposureduration (i.e., 10 years) to represent
aless conservative scenario, and at a higher exposure frequency (i.e., 6 times per year) to represent
more conservative scenarios. The estimated consumer risks based on the fiber concentrations in
personal monitors are presented in Table 8 for al products used in the simulations (products with
non-detectable asbestos, were assessed at the detection level). The unit risk factor used in the
calculationsisfrom EPA’s RIS (EPA, 2000). It should be noted, however, that according to IRIS,
this “unit risk factor should not be used if the air concentration exceeds 4E-2 fibers/mL [0.04 f/cc]
since above this concentration the slope factor may differ from that stated.” However, because this
isthe only unit risk factor currently available, it was used in this assessment.

For consumers engaging in gardening activities with vermiculite products 4 hours per day,

once ayear for 30 years with vermiculite products, the risks range from 3.1E-6 to 2.8E-5 (Table 8).
Therisks are 6 times higher for those engaging in these activities 6 times per year. For consumers
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who garden with vermiculite for one-half hour per year for 10 years, the risks ranged from 1.3E-7
to 1.2E-6. Therisksare 6 times higher for those engaging in these activities 6 times per year. These
risks are based on the air concentrations derived from the indoor and outdoor product use
smulations. There are several uncertainties associated with these estimates that should be noted.
For example, data on the actua amount of time that the average consumer is likely to handle
vermiculite containing asbestos are not available. Therefore, the exposure factors used in this
assessment are based on assumptions about the activities of consumers that may or may not
accurately reflect actual use patterns. However, the assumptionsused are believed to providearange
of risksthat would bracket risksamong consumers. If consumer exposures/frequencies/durationsare
10 to 100 times higher than those assumed here, the corresponding risks to consumers would also
be 10 to 100 times higher. It isaso possible, that not all of the vermiculite used contains asbestos
inthe ranges observed in thisstudy. Inaddition, as mentioned previously, thereis some uncertainty
associated with the use of the URF for fiber concentrations above 0.04 f/cc. However, given the
limited data set, and lack of exposure factors for activities specific to vermiculite use, these risk
calculations are believed to represent a reasonabl e range of estimates for the consumer populations.
Occupational exposures were not evaluated as part of this study.
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Table 1. Typesand Contents of Asbestos Fibersin Vermiculite Produced in the United States’

Total Asbestiform Fibers Respirable Asbestos Fibers
IITRI Lab™ ORF Lab™
Mines Vermiculite Samples SRR
No. Lab- Mass
Estimated Exfoliated x 10° Mass Contents x 10° Contents
Contents (%) Mineral Types Fibers/g (ppm) Fibers/g (ppm)
Head feed (Raw ore) 291-| 21-26 Tremolite-Actinolite no 62.5 670 131.2 690
Beneficiated Grade 1 270- 4-6 Tremolite-Actinolite no 325 78 -- --
W.R. . . L
Grace Beneficiated Grade 2 276-1 4-7 Tremolite-Actinolite yes 234 48.5 - -
Libby, Beneficiated Grade 3 259-1 2-4 Tremolite-Actinolite yes 424 250 59 240
Montana
Beneficiated Grade 4 282-1 0.3-1 Tremolite-Actinolite yes 65 460 18 17
Beneficiated Grade 5 264-1 2-4 Tremolite-Actinolite yes 142 2600 160 1800
Mill feed (raw) 436-1 <1 Mixed, Tremo-Actin no 0.3 0.49 12.3 22
WR Beneficiated Grade 3 430-1 <1 Mixed, Tremo-Actin yes 31 3.7 2.4 1.0
Grace Beneficiated Grade 4 433-| <1 Mixed, Tremo-Actin yes 31 14 2.7 2.0
Enoree,
South Beneficiated Grade 5 427-1 <1 Mixed, Tremo-Actin yes 35 4.1 2.9 120
Carolina
Exfoliated Grade 3 439-| <1 Mixed, Tremo-Actin -- 11.7 -- -- --
Exfoliated Grade 4 442-| <1 Mixed, Tremo-Actin -- -- -- -- --
Patterson,
Esrgfﬁ’ Beneficiated Ungraded 5731 <1 Mixed, Tremo-Actin yes 0.7 3 11 4.0
Carolina
* Based on Tables 1 and 2 of the MRI report
*x Analyzed by Ontario Research Foundation

*xx Analyzes by |IT Research Ingtitute
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Table2. Analytical Results of EPA Region 10's Study of Asbestosin Consumer Products

Sample
Sample TEM PLM Preparation
ID Product (%) (%) Method
54200 Black Gold Vermiculite ND ND A
54201 Coles Vermiculite ND ND A
54202 | Schultz Vermiculite ND ND A
54203 | Whitney Farms Vermiculite ND Trace A
ND - B
ND - C
54204 Scott’s Vermiculite ND Trace A
ND Trace C
54205 | Zonolite® Vermiculite 0.56 (Actinolite) - A
1.88 - B
(Actinolite/Tremolite) - C
0.10 (Tremolite)

54206 | Zonolite® Vermiculite 0.47 (Actinolite) Trace A
2.79 (Tremolite) - C
104200 | Zonolite® Chubby & Tubby ND - B
54207 Termo-O-Rock ND Trace A
0.33 (Actinolite) - B
0.30 (Tremolite) - C
54208 Professional Jiffy Mix Potting Soil ND ND A
54209 Sam'’s Choice Professional Potting Soil ND ND A
54210 Coles Lighthouse Plant Mix ND ND A
54211 | Schultz Seed Starter ND ND A
54212 | Schultz Seed Starter ND ND A
54213 Coles African Violet Mix ND ND A
54214 Coles Cactus Mix 0.45 (Actinaolite) ND A
54215 Country Cottage Professional Seed Starter ND ND A
54216 | Black Gold Seedling Mix ND ND A
54217 Scotts Progro Professional Potting Mix ND ND A

Notes:

ND = Non-detect.

A = Representativesamplefrom cross section of bag. Anaysesdoneby semi-quantitative PLM and TEM method:
EPA/600/R-93/116.

B = Sample sifted with USA Standard Testing Seives (size No. 10 and No. 35). Analyses done using semi-
guantitative method: EPA/600/R-93/116. Resultsrepresent asbestos content of only thefine portion (i.e., the
portion that passed through the sieves) of vermiculite product; does not represent percent asbestos in whole
product.

C = Residue after particle separation from Manchester Environmental Laboratory (MEL). Analysis done using

semi-quantitative method: EPA/600/R-93/116. Results represent asbestos content of only the fine portion
(i.e., the portion that passed through the sieves) of vermiculite product; does not represent percent asbestos
in whole product (see Section 1.1 for details on this procedure).
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Table3. Vermiculite or Vermiculite-Containing Products Purchased

L ocation of Purchase

Product Name

Tempe, Arizona

Black Gold Vermiculite
Whitney Farms Vermiculite
Whitney Farms African Violet Mix

Sacramento, California

Black Gold Vermiculite

Green-al Vermiculite

Unigro Premium Organic Vermiculite
Kelogg's Vermiculite

Denver (Northglen), Colorado

Schultz Professional Potting Soil
Schultz Horticultural Vermiculite
Cole' s Houseplant mix

Col€ s Premium Vermiculite
Col€e' s Premium African Violet Mix

Miami, Florida

Jungle Growth Vermiculite

Ace Horticultural Grade Vermiculite
OFE International Inc. Bromeiad Mix
Ferti-lome Vermiculite

Schultz Horticultural Vermiculite
Jungle Growth African Violet Mix

Atlanta, Georgia (mail order)

Ben Meadows Palmetto Lab Pack

Chicago (Lombard), Illinois

Mica Grown Vemiculite

Minneapolis (Hopkins), Minnesota

Miracle Gro Vermiculite

Hoffman's Vermiculite

Ace Horticultutal Grade Vermiculite
Earthgro’'s Best Vermiculite
Country Cottage Vermiculite

Philadel phia (Bristol), Pennsylvania

Hoffman's African Violet mix
Butterfield Farms Potting Soil
Premier Pro-mix

San Antonio, Texas

Scott’s Vermiculite
Professional Jiffy Mix

Springfield, Virginia (Washington, DC areq)

Schundler Horticultual Vermiculite

Care Free Jiffy Mix

Schultz Horticultural Vermiculite

Country Cottage Horticultural Vermiculite
Pursell’ s Stay-Green Vermiculite

Kent, Washington Zonolite® Chemical Packaging Vermiculite
(purchased by Versar)
Zonolite® Chemical Packaging Vermiculite
(purchased by Region 10)

Batavia, lllinois VWR Lab Packaging Material®

a VWRisauser of thislab packaging material and isnot the distributor of thismaterial. The origina source of this

packaging material is unknown.
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Table4. Analytical Results

Bulk Analyses SOP 2000 Superfund Method
Releasable L ong
(>5 um) Asbestos Region 10 Sieving
PLM TEM Structures/g Samples M ethod
PLM Fiber TEM TEM Fiber PLM TEM Fiber PLM TEM
Sample Purchase Results Type Results Type Results Results Type 95% (weight (weight
ID L ocation Brand Product (weight %) | Observed | (weight %) Observed (weight %) | (weight %) | Observed Mean UCL %) %)
90812 | Miami, FL Jungle Growth Vermiculite ND (2) - ND - NA NA - NA (4) NA - -
90813 | Miami, FL Ace Horticultural ND 0.35 Actinolite ND ND - <369 <724 - -
-------------------------------------- Grade
68184 | (resample) Vermiculite ND - BQL (3) Actinolite
90814 | Miami, FL OFE International | Bromeliad Mix ND - ND - NA NA - NA NA - -
Inc. (0]
90815 | Miami, FL Ferti-lome Vermiculite ND - ND - NA NA - NA NA - -
90816 | Miami, FL Schultz Horticultural ND - BQL Actinolite NA NA - NA NA - -
68189 | (resample) Vermiculite ND = ND =
90817 | Miami, FL Jungle Growth African Violet ND - ND - NA NA - NA NA - -
Mix (1)
90818 | Temp, AZ Black Gold Vermiculite ND - ND - NA NA - NA NA - -
90819 | Temp, AZ Whitney Farms Vermiculite ND - BQL Actinolite NA NA - NA NA - -
90820 | Temp, AZ Whitney Farms African Violet ND - BQL Actinolite/ NA NA - NA NA - -
Mix (2) Chrysotile
68191 [ (resample ND - ND
90821 | Sacramento, CA Black Gold Vermiculite ND - BQL Chrysotile NA NA - NA NA - -
68190 | (resample) BQL Chrysotile/ ND -
Tremolite
90822 | Sacramento, CA Green-All Vermiculite ND - BQL Actinolite NA NA - NA NA - -
90823 | Sacramento, CA Unigro Premium ND - ND - NA NA - NA NA - -
Organic
Vermiculite
90824 | Sacramento, CA Kellogg's Vermiculite ND - ND - NA NA - NA NA - -
90825 | Northglen, CO Schultz Professional ND - ND - NA NA - NA NA - -
Potting Sail (1)
90826 | Northglen, CO Schultz Horticultural ND - ND - NA NA - NA NA - -
Vermiculite
90827 | Northglen, CO Cole's Houseplant Mix ND - ND - NA NA - NA NA - -
)
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Table4. Analytical Results (continued)

Bulk Analyses SOP 2000 Superfund Method
Releasable L ong
(>5 um) Asbestos Region 10 Sieving
PLM TEM Structures/g Samples M ethod
PLM Fiber TEM TEM Fiber PLM TEM Fiber PLM TEM
Sample Purchase Results Type Results Type Results Results Type 95% (weight (weight
ID L ocation Brand Product (weight %) | Observed | (weight %) Observed (weight %) | (weight %) | Observed Mean UCL %) %)
90828 | Northglen, CO Cole's Premium ND - BQL Chrysotile NA NA - NA NA - -
Vermiculite
90829 | Northglen, CO Cole's Premium ND - ND - NA NA - NA NA - -
African Violet
Mix (1)
90830 | Hopkins, MN Miracle Gro Vermiculite ND - ND - NA NA - NA NA - -
90831 | Hopkins, MN Hoffman's Vermiculite ND - 0.70 Actinolite ND ND - <241 <472 ND ND
68185 | (resample) BQL Tremolite BQL Anthophyllite
68183 | Hopkins, MN Hoffman's Vermiculite BQL Tremolite BQL Actinolite NA NA - NA NA - -
(bottom of bag)
90832 | Hopkins, MN Ace Horticultural ND - 0.24 Actinolite ND BQL Actinolite/ <380 <745 - -
------------------------------------ Grade Tremolite
68186 | (resample) Vermiculite ND - BQL Actinolite
90833 | Hopkins, MN Earthgro's Best ND - 0.41 Actinolite ND ND - <414 <811 - -
68187 | (resample) Vermiculite BQL Tremolite 0.17 Actinolite
90834 | Hopkins, MN Country Cottage | Vermiculite ND - ND - ND ND - - - - -
90835 | Lombard, IL Mica Grown Vermiculite ND - ND - NA NA - NA NA - -
90836 | Bristal, PA Hoffman's African Violet ND - BQL Actinolite/ NA NA - NA NA - -
Soil Mix (1) Chrysotile
68193 | (resample) ND - BQL Actinolite
90837 | Bristal, PA Butterfield Farms | Potting Soil (1) ND - ND - NA NA - NA NA - -
90838 | Bristal, PA Premier Pro-mix (1) ND - ND - NA NA - NA NA - -
90839 | San Antonio, TX Scott's Vermiculite ND - ND - NA NA - NA NA - -
68192 | (resample) ND - BQL Actinolite
90840 | San Antonio, TX Professional Jiffy Mix (1) ND - ND - NA NA - NA NA - -
90841 |Atlanta, GA Ben Meadows Lab Pack ND - BQL Chrysotile NA NA - NA NA - -
Palmetto
90842 | Springfield, VA Schundler Horticultural ND - BQL Chrysotile NA NA - NA NA - -
Vermiculite
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Table4. Analytical Results (continued)

Bulk Analyses SOP 2000 Superfund Method
Releasable L ong
(>5 um) Asbestos Region 10 Sieving
PLM TEM Structures/g Samples Method
PLM Fiber TEM TEM Fiber PLM TEM Fiber PLM TEM
Sample Purchase Results Type Results Type Results Results Type 95% (weight (weight
ID L ocation Brand Product (weight %) | Observed | (weight %) Observed (weight %) | (weight %) | Observed Mean UCL %) %)
90843 | Springfield, VA Care Free Jiffy Mix (1) ND - BQL Actinolite/ NA NA - NA NA - -
Chrysotile
90844 | Springfield, VA Schultz Horticultural ND - 0.13 Actinolite NA NA - 424 832 ND ND
68188 | (resample) Vermiculite ND - ND -
90845 | Springfield, VA Country Cottage | Horticultural ND - BQL Chrysotile NA NA - NA NA - -
Vermiculite
90846 | Kent, WA Zonolite® (bottom | Chemical ND - BQL Actinolite NA NA - NA NA BQL BQL
of bag) Packaging <1% <0.1%
90847 | Kent, WA Zonolite® Chemical ND - ND - NA NA - NA NA ND ND
(composite Packaging
sample)
68180 |Batavia, IL VWR (5) Lab Packaging 0.6 Tremolite 0.14 Actinolite NA NA - NA NA - -
(provided by EPA)
68181 | Kent, WA Zonolite® (sample | Chemical 0.3 Tremolite BQL Actinolite NA NA - NA NA - -
(provided by from bottom 1/3 of | Packaging
Region 10) bag)
68182 | Springfield, VA Pursdl’s Sta-Green BQL Tremolite ND -- NA NA -- NA NA -- --

(1) Ashed dueto organic content.

(2) ND = Not detected.

(3) BQL =Below Quantitation limit (0.25% for PLM and 0.1% for TEM).

(4) NA = Not anayzed.

(5) VWRisauser of thislab packaging material and is not the distributor of this material. The original source of this packaging material is unknown.
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Table5. Resultsof Asbestos Analyses Using EPA Superfund Method

Respirable Long (>5 «Q)
Dust Conc. Total Asbestos L ong Asbestos Total Asbestos Asbestos
Sample Purchase (g dust/g Concentration Concentration Concentration Concentration
1D L ocation Brand Product sample) (s/g dust)? (s/g dust)? (/g sample)® (s'g sample)®
Mean 95% UCL Mean 95% UCL Mean 95% UCL | Mean | 95% UCL
90813 Miami, FL Ace Horticultural 2.52E-6 <1.47E+8 <2.88E+8 <1.47E+8 <2.88E+8 <369 <724 <369 <724
Grade
Vermiculite
90831 Hopkins, MN Hoffman's Vermiculite 9.54E-7 <2.52E+8 <4.95E+8 <2.52E+8 <4.95E+8 <241 <472 <241 >472
90832 Hopkins, MN Ace Horticultural 6.63E-7 <5.74E+8 <1.12E+9 <5.74E+8 <1.12E+9 <380 <745 <380 <745
Grade
Vermiculite
90833 Hopkins, MN Earthgro's Best 1.31E-7 <3.16E+9 <6.19E+9 <3.16E+9 <6.19E+9 <414 <811 <414 <811
Vermiculite
90844 Springfield, VA Schultz Horticultural 2.93E-6 2.18E+8 4.27E+8 1.45E+8 2.84E+8 637 1,249 424 832
Vermiculite

a Structures per gram of dust.

b Structures per gram of sample.
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Table 6. Fiber Levesin Air Inside the Containment

Product/Purchase L ocation

Monitor Location

PCM Concentration? (f/cc)
NIOSH 7400 M ethod

TEM Concentration® (s/cc)
EPA Level 11 Method

TEM Fiber Type

Schultz Horticultural Vermiculite Outside area monitor <0.008 ND (<0.0176) -
Springfield, VA e e s
(ND - 0.13% asbestos, based on TEM on | Inside area monitor <0.008 - 0.015 ND (<0.0176) -
bulk samples) o e s e
Personal monitor <0.043 ND (<0.1002) -
Hoffman’s Vermiculite Outside area monitor <0.008 ND (<0.0176) -
[ 070100 S 1 e e e
(BQL - 0.70% ashestos, based on TEM Inside area monitor 0.027 - 0.047 ND (<0.0178) -
onbulk samples) e e e
Personal monitor 0.122-0.371 ND (<0.1047) - 0.0935 Tremolite >5 yminlength
Zonolite® Chemical Packaging Outside area monitor 0.011 - 0.012 ND (<0.0167) -
Vermiculite e s e
Kent, WA Inside area monitor <0.010- 0.108 ND (<0.0229) - 0.0961 Actinolite al fiber lengths
(ND - BQL ashestos, based on TEM on ND (<0.0229) - 0.0769 Actinolite >5 umin length
bulk samples) e e e
Personal monitor 0.344 - 0.482 0.6255 - 0.7536 Actinolite al fiber lengths
0.4170 - 0.6594 Actinolite >5 xmin length
Country Cottage Outside area monitor 0.008 - 0.012 ND (<0.0151) -
Horticultural Vermiculite [ s s s s
Springfield, VA Inside area monitor overloaded ND (<0.5012)¢ -
((S1O]MANS o= (o158 o150 o) 0 =11V I T o8 1 ey e iy
sample) Personal monitor overloaded ND (<3.4302)° -
Scott’s Vermiculite Outside area monitor <0.006 ND (<0.0141) -
SaNANLONIO, TX T o e s e
(ND-BQL ashestos, based on TEM on Inside area monitor overloaded ND (<2.5044)¢ -
bulk samples) T e e
Personal monitor overloaded ND (<16.0428)° -
Jungle Growth Vermiculite Outside area monitor 0.014 - 0.015 ND (<0.0151) -
Y=o o e e e
(ND asbestos, based on TEM on bulk Inside area monitor overloaded ND (<1.0028)¢ -
SAMPIE) T e s s e
Personal monitor overloaded ND (<3.2868)° -
Kellogg's Vermiculite Outside area monitor <0.006 ND (<0.0151) -
Sacramento, CA T
(ND asbestos, based on TEM on bulk Inside area monitor 0.017 - 0.020 ND (<0.0149) -
£S04 = e e [
Personal monitor < 0.047 - 0.074 ND (<0.1052) -

Note:

f/cc = fibers per cubic centimeter
s/ce = structures per cubic centimeter

ND = non-detect (detection limit)

2 All fibers meeting the counting rules; 3:1 ratio; >5 umin length.

b Ashestos structures.

¢ Sample was analyzed by indirect prep., ash and resuspended, 2 to 10% of samplefiltered for analyses.
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Table7. Fiber Levelsin Outside Air

Product/Purchase L ocation

Monitor Location

PCM Concentration? (f/cc)
NIOSH 7400 M ethod

TEM Concentration® (s/cc)
EPA Level || Method

TEM Fiber Type

Zonolite® for Horticultural Use
Kent, WA

(ND - BQL asbestos, based on
TEM on bulk samples)

0.011 - 0.013°

ND (<0.0155)

ND (<0.0718)

Note:

f/cc = fibers per cubic centimeter

s/cc = structures per cubic centimeter

@ All fibers meeting the counting rules; 3:1 ratio; >5 um in length.

b Asbestos structures.

¢ One sample was overloaded with dust and could not be read.
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Table 8. Estimated Cancer Risksfrom Asbestos Associated with Consumer Use of Vermiculite

EC Risk at Risk at Risk at Risk at
(f/cc) ET=4 ET =05 ET=4 ET =05
EF=1 EF=1 EF=6 EF=6
EF =30 EF =10 EF =30 EF =10
LT=75 LT=75 LT=75 LT=75
URF =0.23 URF =0.23 URF =0.23 URF =0.23
Indoor Use
Schultz’s Vermiculite
PCM <0.04 <1.7E-6 <7.0E-8 <1.0E-5 <4.2E-7
TEM? <0.10 <4.2E-6 <1.8E-7 <2.5E-5 <1.1E-6
Hoffman’s Vermiculite
PCM 0.37 1.6E-5 6.5E-7 9.3E-5 3.9E-6
TEM? 0.094 3.9E-6 1.6E-7 2.4E-5 9.9E-7
Zonolite®
PCM 0.48 2.0E-5 8.4E-7 1.2E-4 5.0E-6
TEM? 0.66 2.8E-5 1.2E-6 1.7E-4 6.9E-6
Country CottageVermiculite
PCM - - - - -
TEM® <34 b b b b
Scott’s
PCM - - - - -
TEM® <16.0 b b b b
Jungle Growth
PCM - - - - -
TEM® <33 b b b b
Kellogg's
PCM 0.074 3.1E-6 1.3E-7 1.9E-5 7.8E-7
TEM? <0.11 <4.6E-6 <1.9E-7 <2.8E-5 <1.2E-6
Outdoor Use
Zonolite®
PCM 0.13 5.5E-6 2.3E-7 3.3E-5 1.4E-6
TEM? <0.072 <3.0E-6 <1.3E-7 <1.8E-5 <7.6E-7

a Fibers>5 umin length.

b Risk not calculated because concentration term was non-detect with a high detection limit resulting from dilution of the sample.

Note: Risk = [(EC x (ET/24 hr/day) x EF x ED) / (LT x 365 d/yr)] x URF

EC = exposureconcentration (f/cc)
ET = exposuretime (hr/day)

EF = exposure frequency (days/yr)
ED = exposureduration (years)

LT = lifetime(years)

URF= unit risk factor (cc/c)
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Figure 1. Zonolite® Sample Purchased from Kent, Washington
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Figure 3. Transmission Electron Microscpe
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Figure 4. Elutriator Used in the Superfund Method
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Figure 5. Diagram of 10" x 10' x 10' Containment Used in the Product Use Simulation
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Figure 6. Containment Used in Product Use Simulation
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Figure 7. Consumer Use Simulation Wearing Protective Clothing
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Figure 8. High-Volume Air Sampling Pump
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Figure 9. Outdoor Product Use Simulation
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Figure 10. Sieving the Vermiculite Product
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Figure 11. Asbestos Fiber Seen by TEM
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Figure 12. Actinolite Asbestos Fiber
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APPENDIX A

L aboratory Reports



EMSL Analytical, Inc

107 Haddon Avenue, Westmont, NJ 08108 TEL: 856-858-4800
Attn: David Nelson Customer ID: VERS96
Versar Inc. Customer PO;
P.C. Box 1549 Recetved: 4/17/00
6850 Versar Center
Springfield, VA 22151
Fax: 703-642-6942  Phone: 703-750-3000 ext. 6946 EMSL Order: 040005712

Project: EPA Vermiculite/4600.008

Analysis of Vermiculite Asbestos by Transmission Electron Microscopy

Sample ID Asbestos Weight% Asbestos Type(s) Ashed / Not Ashed
90812 BQL ND

90813 0.35 Weight % Actinolite

90814 BQL ND Ashed
90815 BQL ND

90816 BQL . Actinolite

90817 BQL ND Ashed
90818 BQL ND

90819 BQL Actinolite

90820 BQL Actinolite/ Chrysotile Ashed
90821 BQL Chrysotile

90822 . BQL Actinolite

90823 BQL ND

90824 BQL ND

90825 BQL - ND Ashed
90826 BQL ND

90827 BOQL ND Ashed
90828 BQL Chrysotile

90829 BQL ND Ashed
90830 BQL ND

90831 0.7 Weight % Actinolite

90832 : 0.24 Weight % Actinolite

90833 0.41 Weight % Actinolite

90834 BQL ND

90835 BQL ND

90836 BQL Actinolite/Chrysotile Ashed
90837 BQL ND Ashed
90838 BQL ND Ashed
90839 BQL ND

90840 BQL ND Ashed
90841 BQL Chrysotile

90842 BQL Chrysotile

90843 BQL _ Actinolite/Chrysotile Ashed

Key ]
= Below Quantitation Limit (about 0.1 weight%) \ﬂ\\‘SQJW\ MQJ?J\

= None Detected | A.V. Samudra, Ph.D.




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 48108
Attn: Bradley Norton Customer ID VERS96
;Iseg?)a\r/!er:g.ar Center - Customer PO:
Springfield, VA 22151
Fax: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040005712
Project: 4600.008/EPA Vermiculite EMSL. Project ID:
Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP
5.2.1-6.0 Methods*
- Asbestos Non-Asbestos
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
90812 Tan Teased None Detected <1% Cellulose 100.0% Noen-fibrous (other)
040005712-G001 Non-Fibrous
Heterogeneous
90813 Grayish/Tan Teased None Detaected <1% Celiulose 100.0% Nen-fibrous {cther)
lo40005712-0002 Non-Fibrous
Heterogeneous
00814 Brown/Tan Teased None Detected 30.0% Cellulose 69.0% Non-fibrous (other)
040065712-0003 Fibrous 1.0% Synthetic
Heterogeneocus
90815 Tan Teased None Detected <1% Celluiose 100.0% Non-fibrous (other)
1040005712-0004 Non-Fibrous
Hetercgeneous
90816 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
640005712-0005 Non-Fibrous
Heterogeneous
30817 Brown/Tan/Gray Teased None Detected 30.0% Cellulose 68.0% Non-fibrous (other)
040005712-0006 Fibrous <1% Glass
Heterogeneous 1.0% Synthetic
190818 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0007 Non-Fibrous
Heterogeneous )
90819 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (cther)
040005712-0008 Non-Fibrous
Heterogeneous
90820 ' : Brown/Gray Teased None Detacted 55.0% Cellulose 42.0% Non-fibrous (other)
040005712-0009 Fibrous Dissolved 3.0% Wollastonite
Heterogeneous
90821 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0010 Non-Fibrous
Heterogeneous
90822 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
0400057120011 Non-Fibrous
Heterogeneous
Scott Combs o /M‘/é/
Analyst Stephen Siegel, CIH
or other approved signatory
A |
rs: PLM has been known to miss asbestos in a small percentage of samples which contain asbestos. Thus negative PLM results cannot be guaranteed. Samples reported as
tected should be tested with either SEM ar TEM. The above test report refates only to the items tested. This report may only be reproduced in part with written approval
L. Tie above test must not be used by the client to claim product endorsement by NVIAP nor any agency of the United States Govemment. All "NVLAP* reports with NVLAP logo
irfil leasjone siggature to be valid. Laboratery is not responsible for the accuracy of results when requested to physically separate and analy2e layered samples.

Page 1



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Attr: Bradley Norton Customer D VERS96
z\slaefr:)a\r/f;:ér Center Customer PO:
Springfield, VA 22151
Fax': 703-642-6809 . Phone: 703-642-6889 EMSL Order: 040005712
Project: 4600.008/EPA Vermiculite EMSL Project ID:
Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP
5.2.1-6.0 Methods*
Asbestos Non-Asbestos
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
90823 Tan Teased None Detected <1% Celluicse 100.0% Non-fibrous (other)
040005712-0012 Non-Fibrous
Heterogeneous
90824 Tan Teased None Detected <1% Cellulose 100.0% Naon-fibrous (other)
0400057120013 Noen-Fibrous
Heterogeneous
90825 Brown/Tan Teased None Detected 70.0% Celiulose 30.0% Noen-fibrous (other)
G40005712-0014 Fibrous <1% Synthetic
Hetercgeneous
90826 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (cther)
040005712-0015 Non-Fibrous
Heterogeneous
90327 Brown/Cray/Tan  Teased None Detected 50.0% Cellulose 47.0% Non-fibrous {other)
040605712-0016 Fibrous <1% Synthetic
Hetercgeneous 3.0% Wollastonite
90828 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-6017 Non-Fibrous
Heterogenecus
90829 Brown/Gray/Tan  Teased None Detected 50.0% Ceilulose 47.0% Non-fibrous (cther)
040005712-0018 Fibrous Dissoived <1% Synthetic
Heterogeneous 3.0% Wollastonite
90830 Gold/Tan Teased None Detected <1% Celluicse 100.0% Non-fibrous (cther)
040005712-0019- . Non-Fibrous
: Heterogeneous
90831 Brown/Gold Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712.0020 Nen-Fibrous
Heterogeneous
90833 Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0021 Nen-Fibrous
Heterogeneous
90834 Tan Teased None Detected <1% Ceilulose 100.0% Non-fibrous (cther)
0400057120022 Non-Fibrous
Heterogeneous
7
Scott Combs /f :
Analyst Stephen Siegel, CiH
or other approved signatory
PLM has been known to miss asbestos in a small percentage of samples which contain asbestos. Thus negative PLM resuits cannot be guaranteed. Sampies reported as
detected should be tested with either SEM or TEM. The above test report relates oniy to the items tested. This report may only be reproduced in part with written approval
e above test must ot be used by the client to claim product endorsement by NVLAP nor any agency of the United States Government. All "NVLAP" reports with NVLAP logo
t leagt one gignature to be valid. Laboratory is not responsibie for the accuracy of resuits when requested to physically separate and analyze layered samples.

Page 2




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Attn: Bradley Norton Customer 1D VERSS6
\Blgga\rlg;:‘ar Center Customer PO:
PO Box 1549 Received: 04/14/00 1:16 PM
Springfield, VA 22151
Fax.: 703-642-6809 - Phone: 703-642-6889 EMSL Order 040005712
Project: 4600.008/EPA Vermiculite EMSL Project ID:
Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP
5.2.1-6.0 Methods*
Asbestos : Non-Ashestos
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
90832 Gold/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
040005712-0023 Non-Fibrous
Heterogeneous
008385 Tan/Gold Teased None Detected <1% Cellulose 100.0% Non-fibrous {other)
040005712-0024 Non-Fibrous
: Heterogeneocus
90836 Brown/Gold Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
0400057120025 Non-Fibrous
Heterogeneous
90837 Brown/Black/Gray Teased None Detected 10.0% Celluiose 89.0% Non-fibrous (other)
040005712-0026 Fibrous 1.0% Hair
Heterogeneous <1% Synthetic
90838 Brown Teased None Detected 40.0% Cellulose 60.0% Non-fibrous (cther)
040005712-0027 Fibrous <1% Synthetic
Heterogeneous
90839 Gold/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous {other)
040005712-0028 Noen-Fibrous
Heterogeneous
90840 Brown/Tan Teased None Detected 60.0% Cellulose 40.0% Non-fibrous (other)
040005712-0028 Fibrous <1% Synthetic
Heterogeneous
90841 Grayish/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous (other)
G40005712-6030 Non-Fibrous
Heterogeneous
90842 : Gold/Tan Teased None Detected <1% Cellulose 100.0% Non-fibrous {(other)
0400057120031 Non-Fibrous
Heterogenecus
90843 Brown/Tan/Goid  Teased None Detected 70.0% Cellulose 30.0% Non-fibrous (other)
040005712-0032 Fibrous <1% Synthetic
Heterogeneous
o)
Scott Combs ’ / ‘
Analyst Stephen Siegel, CIH
: or other approved signatory
£ :JPLM has been known to miss asbestos in a srall percentage of samples which contain asbestos. Thus negative PLM results cannot be guaranteed. Sampies reported as
etected should be tesied with either SEM or TEM. The above test repott relates only to the items testad. This report may onty be reproduced in past with written appraval
above test must not be used by the client to claim product endorsement by NVLAP nor any agency of the United States Government. All "NVLAP" reports with NVLAP logo
one gjgpature to be valid. Laboratory is not responsible for the accuracy of resuits when requested to physically separate and analyze layered samples,
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EMSL Analytical, Inc

107 Haddon Avenue, Westmont, NJ 08108 TEL: 856-858-4800
Atm: Dawvid Nelson Customer ID: VERS9%6
Versar Inc. Customer PO:
6850 Versar Center
P.O. Box 1549 Received; 4/14/00
Springfield, VA 22151
Fax: 703-642-6942 Phone: 703-750-3000 ext. 6946 EMSL Order: 040005817

Project: EPA Vermiculite/4600.008

Analysis of Vermiculite Asbestos by Transmission Electron Microscopy

Sample ID Asbestos Weight% Asbestos Type(s) Ashed / Not Ashed

90844 0.13 Weight% Actinolite Not Ashed

90845 BQL Chrysotile Not Ashed

90846 BQL Actinolite Not Ashed

90847 BQL ND Not Ashed
_Key

BQL = Below Quantitation Limit (about 0.1 wt%)
ND = None Detected

A.V. Samudra, Ph.D.




EMSL Analytical, Inc,

107 Haddon Ave., Westmont, NJ 08108

Attn; David Nelson Customer ID VERSS6
gge;a\r,m Cent Customer PO: -
‘ersar Center L .
PO Box 1549 Received: 04/17/00 8:51 AM
Springfield, VA 22151 .
Fax.: 703-642-68.09 ‘ Phone: 703-642-6889 EMSL Order: 040005817
Project: EPA Vermiculite/4600.008 EMSL Project ID:
Polarized Light Microscopy (PLM) Performed by EPA 600/R-93/116 Method
) Asbhestos Non-Asbestos
Sample Location Appearance Treatment % Type % Fibrous % Non-Fibrous
90844 Shultz Brown/Tan Teased None Detected <% Cellulose 15u Non-fibrous {oLher)
040005517-0005 Horticultural Non-Fibrous -
Vermiculite Heterogeneous
apB4s Country Cottage  Brown/Tan Teased None Detected <1% Celluiose 1060% Non-fibraus (other)
04000581 7-0005 Homc;uitl_JraI Non-Fibrous
Vemniculite Heterogeneous
90846 Zonolite- Fines  Tan/Gold Teased None Detected <1% Cellulose 100% Non-fibrous (other)
040005817-0007 Non-Fibrous
Heterogeneous
90847 Zonolite - Gray/Gold Teased Nene Detected <1% Celluiose 100% Non-fibrous {rither)
040005817-0008 Composite Non-Fibrous
Heterogeneous
Scoft Combs
Analyst Stephen Siegel, CIH

or other approved signatory

Disclaimers: PLM has been known to miss asbastos in a small percentage of samplas which contain asbestos. Thus negative PLM rasuits cannat be guaranteed. Samnpies reported as

<1% or nong detected should ba tested with either SEM or TEM. The above test report relates only to the items tested, This report may only be reproduced in part with written approval

& abave test must not ba used by tha dient to claim product endorsement by NVLAP nor any agency of tha United States Govemnment. All "NVLAP" reports with NVLAP
tain at least one signature to be valid. Laboratory is not respensible for the accuracy of results when requested to physically separate and analyze layerad sampies.
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EMSL Analytical, In -.
107 Haddaon ..ve., Westmont, NJ 05108

Order ID: 040006957 :

Attn: David Nelscn Customer ID: VERS96

Versar Inc. Customer PO:

6850 Versar Center Received: 5/5/00 11:05 AM

PO Box 1549

Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006957
Project:  4600.008/EPA Vermiculite EMSL Froject ID:

Asbestos Analysis of Vermiculite by Transmission Electron Microscopy (TEM)

Client EMSL Asbestos Asbestos Type(s)  Ashed / Not Ashed
Sample ID Sample ID Weight% :
68180 040006957-0001 0.14% Actinolite* Not Ashed
68181 040006957-0002 BQL** Actinolite* Not Ashed
68182 040006957-0003 BQL ND*#** Not Ashed -
68183 040006957-0004 BQL Actinolite* Not Ashed
Key
*Actinolilte/Richterite

**BQL = Below Quantitation Limit (0.1 weight%)
***ND = None Detected

V4

A.V. Samudra, Ph. D o //

TEM Analyst " Stephen Siegel. CIH- Lab Manager

Or other approved signatory




"

EMSL Anaiytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone: {60%) 8584800  Fax: (609) 853-4980

egel@EM:

e T

Emai

SL.com

o

Attn: David Nelson Customer 1D; VERS96

ggsr?\r,mc' Cont Customer PO: 07563

ersar Center . .

PO Box 1549 Received: 05/05/00 11:05 AM

Springfield, VA 22151
Fax: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040006557
Project: EPA Vermiculite EMSL Project ID:

Analysis Date: 5/11/2000

Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP 5

Non-Asbestos Ashestas

Sample Location Appearance Treatment % Fibrous % Non-Fibrous % Type
68180 Brown Teased 5.0% Cellulose 94 5% Non-fibrous (other) 0.6% Tremolite
0400069 57-0005 Fibrous

Homogeneous
68181 Brown Teased 8.0% Celiulose 91.7% Non-fibrous (other} 0.3% Tremolite
040006557-0006 Fibrous

Homogeneous
68182 Brown Teased 10.0% Cellulose 90.0% Non-fibrous (other) <1% Tremolite
040005957-0007 Fibrous

Homogenegous
68183 Brown Teased 10.0% Cellulose 90.0% Non-fibrous {other) <1% Tremolite
040006957-0008 Fibrous

Homogeneous

Essie Spencer /4_\\

T

Analyst T Stephen Siegel, C!H
or other approved signatory

Disclaimers: PLM has been known to miss asbestos in a small percentage of sampies which contain asbestos, Thus negative PLM resuits cannot be guaranteed. Samples repotted as
<1% or noneydetacted should be tested with either SEM ar TEM. The above test report relates only to tha tems tested. This report may only be reproduced in part with written approval
by EMSL The above test must not be used by the client to claim product endorssment by NVLAP nor any agency of the United States Government. All “NVLAP" reports with NVLAP
logogust coltain at least one signature to ba valid. Laboratory is not respensible far tha accuracy of rasuits when requested to physically separate and analyze iayered samples.

ointCount-1 nge 1
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EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108

Order ID: 040007035

Attn: David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/8/00 11:20 AM
PO Box 1549
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040007035
Project:  4600.0C8/EPA Vermiculite EMSL Project ID:

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using
Analytical Electron Microscopy

Client EMSL Asbestos Asbestos
Sample ID Sample ID Weight % Type(s)
68184 040007035-1 BQL* Actinolite
68185 040007035-2 BQL Anthopyllite
68186 040007035-3 BQL Actinolite
68187 040007035-4 0.17 Actinolite
68188 040007035-5 BQL ND=*
68189 040007035-6 BQL ND
68190 040007035-7 BQL ND
68191 040007035-8 BQL ND
68192 040007035-9 BQL Actinolite
68193 040007035-10 BQL Actinolite

Key
*BQL = Below Quantitation Limit (0.1 weight%)
**ND = None Detected

Note: All samples were not ashed prior to analysis

A.V}, Samudra, Ph.D. /y/

S{Ephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.

107 Haddon Ave., Westmont, NJ 08108
Phona: {609) $58-4800

Atftn:

David Nelson

Versar Inc.

6850 Versar Center
PO Box 1549
Springfield, VA 22151

Fax:

703-642-6809
Project: 4601.005/EPA Vermiculite

Fax: (60%) 85849680 Email:

B T

ssie

Phone: 703-642-6889

gel@EMSL..com

Customer ID:
Customer PO:
Received:

EMSL Order:
EMSL Project ID:
Analysis Date:

VERSS6
07563
05/08/00 11:20 AM

040007035

5/16/2000

Polarized Light Microscopy (PLM) - Point Count Performed by EPA 600/M4-82-020/ELAP 5

Non-Asbestos Ashestos

Sample Location Appearance Treatment % Fibrous % Non-Fibrous % Type
68184 ACE Brown Teased 3.0% Min. Wool 94.0% Non-fibrous {other) None Detected
040007035-0001 HORTICULTURA  riproys 3.0% Wollastonite

Homogeneous
68185 HOFFMAN Brown Teased 3.0% Cellulose 95.0% Non-fibrous (other) <1% Tremolite
040007035-0002 HORTICULTURA  riprous 2.0% Wollastonite

Homogeneous
68186 ACE Brown Teased 3.0% Cellulose 95.0% Non-fibrous (other) None Detected
6400070350003 HORTICULTURA  Fiprous 2.0% Wollastonite E

Homogeneous
68187 EARTHGRO'S Brown Teased 5.0% Cellulose 92.0% Non-fibrous (cther) <1% Tremolite
040007035-0004 BEST Fibrous 3.0% Wollastonite

Homogeneous
68128 SCHULTZ Brown Teased 4.0% Cellulose 93.0% Non-fibrous (other) ‘None Detected
040007035-0005 HORTICULTURA  fiproys 3.0% Wollastonite

Homogeneous
68189 SCHULTZ Brown Teased 5.0% Cellulose 90.0% Non-fibrous (other) None Detected
040007035-0006 HORTICULTURA  Fiprous 5.0% Wollastonite

. Homogeneous ‘

68190 BLACK GOLD Brown Teased 3.0% Ceflulose 95.0% Non-fibrous (other) <1% Chrysotile
040007035-0007 VERMICULITE  Fiprgys 2.0% Wollastonite <1% Tremolite

Homogeneous
68191 WHITNEY Beige Teased 3.0% Cellulose 95.0% Non-fibrous (other) None Detected
os0007035.0008 ©  FARMS Fibrous 2.0% Wollastonite

Homogeneous
68192 SCOTTS Brown Teased 10.0% Cellulose 85.0% Non-fibrous (other) None Detected
040007035-0009 VERMICULITE Fibrous 5.0% Wollastonite

Homogeneous
68193 HOFFMAN Brown Teased 10.0% Cellulose 80.0% Non-fibrous (other) None Detected
040007035-0010 AFRICAN Fibrous 10.0% Wollastonite

Homogeneous

Essie Spencer

Analyst

/o

Stephen Siegel, CIH
or other approved signatory

by EMSL.

Oisclaimers: PLM has been knawn to miss asbestos in a small percentage of sampies which contain asbestos. Thus negalive PLM results cannot be guaranieed. Sampies reported as

<1% or nond detected should be tested with either SEM or TEM. The above tast report relates only to the items tested. This report may only be reproducad in part with written approval

e above test must not be used by the client to claim product sndorsement by NVLAP nor any agency of the United States Government. All "NVLAP" reports with NVLAP
it at lsast ons signatura o be valid. Laboratory is not responsibla for the accuracy of resuits when requested to physically separate and analyze layered sampiles,
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EMSL Analytical, Inc.
107 Haddon Ave.. Westmoat, NJ 08108

* ° Project:  4600.008/EPA Vermiculite

EMSL Project ID:

Asbestos Analysis of Bulk Materials via EMSL SOP 2000 Method using
Polarized Light (PLM) and Transmission Electron Microscopy (TEM)

s

Order ID: 040066832
Attn: David Nelson Customer ID: VERS96
Versar Inc. . Customer PO:
6850 Versar Center Received; 5/4/00 12:58 PM
PO Box 1549
Springfield, VA 22151
Fax: T03-642-6809 EMSL Order: 040006832

*ND = None Detected

Essie Spencer
PLM Analyst

-¥. Samudra, Ph. D

**BDL = Below Detection Limit (0.1 weight%)

Client EMSL PLM Results TEM Results Asbestos
Sample ID Sample ID EPA Point Count Type(s)
90813 040006832-0001 ND* BDL** ND
90831 040006832-0002 - ND BDL ND
90832 040006832-0004 ND BDL Actinolite/Tremolite
90833 040006832-0003 ND BDL NG
90844 040006832-0005 ND BDL ND
Key

y 4

Stephen Siegel. CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

b

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable Asbestos Fibers in Soils and Bulk Materials-
EPA540-R-97-028

Attn: David Nelson Customer [D: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMSL Project ID:

Releasable Ashestos in Respirable Dust

Client/Lab Respirable Dust ; Total Asbestos Total Total Long Asbestos Long Long Dust
Sample ID Cone Analytical Asbestos Asbestos 95% Analytical Asbestos Asbestos Generation
(g/g smpl) Sensitivity Concentration (s/g UCL Sensitivity Conc 95% UCL Rate
‘ (s/g dusty dust) {(s/g dust) (s/g dust) (s/g dust) (s/g dust) (at 60 rpm)
- (&/min)
90813/ 2.516E-06 1.47E+08 <147E+08 <2.88E+08 1.47E+08 <1.47E+08 <2.88E+08 8.60E-05
040006832-1
90831/ 9.542E-07 2.52E+08 <2.52E+08 <4.95E+08 2.52E+08 <2.52E+08 <4.95E+08 5.00E-05
040006832-2
50832/ 6.629E-07 5.74E+08 <5.74E+08 <1.12E+09 5.74E+08 <5.74E+H08 <1.12E+09 2.20E-05
040006832-3
90833/ 1.311E-07 3.16E+09 <3.16E+09 <6.19E+09 3.16E+09 <3.16E+09 <6.19E+09 4.00E-06
040006832-4 )
50844/ 2.926E-06 7.25E+07 2.18E+08 4.27E+H08 7.25E+07 1.45E+08 2.84E+08 1.74E-04
040006832-5 : :

s

-

A.V. Samudra, Ph.D. ,
Analyst Stephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable Ashestos Fibers in Soils and Bulk Materials-
EPA540-R-97-028

Attn: David Nelscn Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date; 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMSL Project ID:
Releasable Ashestos in Laboratory Samples :
Client/Lab Respirable Dust Total Tatal Tatal Long Long Long Comments
Sample ID Cone Asbestos Asbestos Asbestos Asbestos Asbestos Asbestos
(g/g smpl) Analytical Concentration | 95% UCL Analytical Conc 95% UCL
Sensitivity (s/g smpl) (s/g smpl) Sensitivity (s/g smpl) (s/g smpl)
(s/g smpl) (s/g smpl)
90813/ 2.516E-06 369.36 <369.36 <723.95 369.36 <369.36 <723.95
040006832-1 ' ,
90831/ 9.542E-07 240.90 <240.90 <472.17 240.90 <240.90 <472.17
040006832-2
90832/ 6.629E-07 380.35 <380.35 <745.49 380.35 <380.33 <745.49
040006832-3
50833/ 1.311E-07 413.63 <413.63 <810.72 413.63 <413.63 <810.72
040006832-4 _
90844/ 2.926E-06 21225 636:76 416.02 212.25 21225 416.02
040006832-5

o
A.V. Samudra, Ph.D. _

Analyst | ‘Stephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, N.J 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Ve:sar Center Received: 5/4/00 12:58 PM
PC Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMSL Project ID:
Client Sample# 90813
EMSL Sample# 40006832-001
Chrysotile Asbestos Analysis Results Low High
Magnification Magnification
No. of Total Chrysotile Asbestos Structures N/A 0
No. of Long (>5 um) Chrysotile Asbestos Structures N/A 0
No. of Total Chrysotile Asbestos Fibers/Bundles N/A 0
No. of Long (>5 um) Chrysotile Asbestos Fibers/Bundles N/A 0
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures N/A 0
No. of Long (>5 pm) Amphibole Asbestos Structures N/A 0
No. of Total Amphibole Asbestos Fibers/Bundles N/A 0
No. of Long (>5 um) Amphibole Asbestos Fibers/Bundles N/A 0
Amphibcle Mineral Type- N/A N/A
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Conc. 95% UCL
Total Chrysotile Structures per g Sample <369.36 <723.95
Total Amphibole Structures per g Sample <369.36 <723.95
Total Asbestos Structures per g Sample <369.36 <723.95
Long Chrysctile Structures per g Sample <369.36 <723.95
‘Long Amphibole Structures per g Sample <369.36 <723.95
Long Asbestos Structures per g Sample <369.36 <723.95
Estimated Analytical Sensitivity: (structures/g) <369.36 <723.95
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE
DUST OF SAMPLE
Conc, 95% UCL
Total Chrysotile Structures per g Dust <146,778,498 <287,685,856
Total Amphibole Structures per g Dust <146,778,498 <287,685,856
Total Asbestos Structures per g Dust <146,778,498 <287,685,856
Long Chrysotile Structures per g Dust <146,778,498 <287,685,856
L.ong Amphibole Structures per g Dust <146,778,498 <287,685,856
Long Asbestos Structures per g Dust <146,778,498 <287,685,856
Estimated Analytical Sensitivity: (structures/g dust) <146,778,498 <287,685,856

A.V. Samudra, Ph.D.
Analyst

ol

*Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westinont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Customer ID: VERS96
Customer PO;
Received:

Report Date:

David Nelson

Versar Inc.

6850 Versar Center
PO Box 1549
Springfield, VA 22151
703-642-6309

Attn:

5/4/00 12:58 PM
5/17/00
040006832

Fax; EMSL Order:

Project:  4600.008/EPA Vermiculite EMSL Project ID:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (sq mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator {m}/min)
Air Flow Rate Through IST opening of Dust Generator {m¥/min)
Air Flow Rate Scrubber (ml/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

5/9/00

5/10/00
040006832-0001
903813

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5p Length .
<0.5p Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysatile
>0.5u Length
<0.5p Diameter
>5:1 Aspect Ratio

17.0874
1500
1300
N/A
1300

0.00043
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock)
Start/Stop

Estimated Mass of Dust Collected on Filt y(g)

30 sec
N/A
(.00043

/

A.V. Samudra, Ph. D.

Analyst

Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMSL Aralyticz], Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPAS40-R-97-028

Customer ID:
Customer PO;
Received:
Report Date:

David Nelson

Versar Inc,

6850 Versar Center

PO Box 1549

Springfield, VA 22151
703-642-6809
4600.008/EPA Vermiculite

Attn:

EMSL Order:
EMSL Project ID:

Fax:
Project:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sampie Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (sq mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber (ml/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm
Samples from the Isokinetic Sampling Tube (IST) Opéning of the Dust Generator

Time of Collection (24 hr clock)

Start/Stop

Estimated Mass of Dust CoIlected/mﬁw (2)

A.V. Samudra, Ph. D.

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0002
90831

N/A

Yes )
N/A

385

19,000X

0.0061

10

>0.51 Length
<0.5u Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.5p Length
<0.5p Diameter
>5:1 Aspect Ratio

26.1993
1500
1300
N/A
1300

0.00025
30 sec
N/A

2

60 rpm run
30 sec
N/A
0.00025

Analyst

Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMSL Analytical, Inc.

107 Haddon Ave., Westmont, NJ 03108

Order 1D: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Atin: David Nelson Customer ID: VERS96
' Versar Inc, Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMBSL Project ID:
Client Sample# 90831
EMSL Samplett 040006832-002
Chrysotile Asbestos Analysis Results Low High
' Magnification Magnification
No. of Total Chrysotile Asbestos Structures N/A 0
No. of Long (>5 um) Chrysotile Asbestos Structures N/A 0
No. of Total Chrysotile Asbestos Fibers/Bundles N/A 0
No. of Long (>5 pm) Chrysotile Asbestos Fibers/Bundles N/A 0
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures N/A 0
No. of Long (>5 pm) Amphibole Asbestos Structures NA 0
No. of Total Amphibole Asbestos Fibers/Bundles N/A 0
No. of Long (>5 pm) Amphibole Asbestos Fibers/Bundles N/A 0
Amphibole Mineral Type- N/A N/A
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Cong, 95% UCL
Total Chrysotile Structures per g Sample <240.90 <472.17
Total Amphibole Structures per g Sample <240.90 <472.17
Total Asbestos Structures per g Sample <240.80 <472.17
Long Chrysotile Structures per g Sample <240.90 <472.17
‘Long Amphibole Structures per g Sample <240.90 <472.17
Long Asbestos Structures per g Sample <240.50 <472.17
Estimated Analytical Sensitivity: (structures/g) <240.90 <472.17
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTCS IN RESPIRABLE
DUST OF SAMPLE
Conc. 95% UCL
Total Chrysotile Structures per g Dust <252 459,016 <494,819,672
Total Amphibole Structures per g Dust <252,459,016 <494 819,672
Total Asbestos Structures per g Dust <252,459 016 <494,819,672
Long Chrysotile Structures per g Dust <252 458 016 <494,819,672
Long Amphibole Structures per g Dust <252,459,016 <494 819,672
Long Asbestos Structures per g Dust <252,459,016 <494,819,672
Estimated Analytical Sensitivity: (structures/g dust) <252,459,016 <494 819,672

A

Stephen Siegel, CIH- Lab Manager
Or other approved signatory

A.V, Samudra, Ph.D.
Analyst




EMSL, Analytical, Inc.
167 Haddea Ave., Westmaont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPAS40-R-97-028

Attn: David Nelson Customer ID;
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order:
Project:  4600.008/EPA Vermiculite - EMSL Project ID:
Date Analysis Started
Date Analysis Completed
Lab Sample #
Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (sq mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure JD Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (m}/min)
Air Flow Rate Scrubber (m}/min}

Estimated Total Air Flow Rate Through Elutriator {mi/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™') at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0003
90832

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5p Length
<Q.5u Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.51 Length
<0.5u Diameter
>5:1 Aspect Ratio

16.5938
1500
1300
N/A
1300

0.00011
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock)
Start/Stop
Estimated Mass of Dust Collected on Filter (g)

A.V. Samudra, Ph. D.

30 sec
N/A
0.00011

Analyst Stephen Siegel,

CIH- Lab Manager

Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson Customer 1D: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 5/4/00 12:58 PM
PO Box 1549 Report Date: 5/17/00
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040006832
Project:  4600.008/EPA Vermiculite EMSL Project 1ID:
Client Sample# 90832
EMSL Sample# 040006832-003
Chrysotile Asbestos Analysis Results Low High
Magnification Magnification
No. of Total Chrysotile Asbestos Structures N/A 0
No. of Long (>3 um) Chrysotile Asbestos Structures N/A 0
No. of Total Chrysotile Asbestos Fibers/Bundles N/A 0
No. of Long (>5 um) Chrysotile Asbestos Fibers/Bundles N/A 0
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures N/A 0
No. of Long (>5 um) Amphibole Asbestos Structures N/A 0
No. of Total Amphibole Asbestos Fibers/Bundles N/A 0
No. of Long (>5 um) Amphibole Asbestos Fibers/Bundles N/A 0
Amphibole Mineral Type- N/A N/A
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Conc. 95% UCL
Total Chrysotile Structures per g Sample <380.35 <745.49
Total Amphibole Structures per g Sample <380.35 <745.,49
Total Asbestos Structures per g Sample <380.35 <745.49
Long Chrysotile Structures per g Sample <380.35 <745.49
Long Amphibole Structures per g Sample <380.35 <745,49
Long Asbestos Structures per g Sample <380.35 <745.49
Estimated Analytical Sensitivity: (structures/g) <380.35 <745.49
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE
DUST OF SAMPLE
Cone. 95% UCL
Total Chrysotile Structures per g Dust <252,459,016 <494 819,672
Total Amphibole Structures per g Dust <252,459,016 <494 819,672
Total Asbestos Structures per g Dust <252,459,016 <494 819,672
Long Chrysotile Structures per g Dust <252,459,016 <494 819,672
Long Amphibole Structures per g Dust <252,459,016 <484,819,672

Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity: (structures/g dust)

A.V. Samudra, Ph.D.
Analyst

<252,4589,016

<252,458,016
74

<494 819,672

<494,819,672

Stephen Siegel, CIH- Lab Manager
Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson Customer ID:
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151 :
Fax: 703-642-6809 EMSL Order:
Project:  4600.008/EPA Vermiculite EMSL Project ID:
Date Analysis Started
Date Analysis Completed
Lab Sample #
Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (5q mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Mirnimum Acceptable Structure [D Category

Dust Generator

Mass of Sample Tumbled (g)

Air Flow Rate Through ME opening of Dust Generator (m}/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber {ml/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator

Time of Collection (24 hr clock)
Start/Stop

A.V. Samudra, Ph, D.

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0004
90833

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5u Length
<0.5p Diameter
>5:1 Aspect Ratio
Amphiboles/Chrysotile
>0.51 Length
<0.5p Diameter
=>5:1 Aspect Ratio

15.2587
1500
1300
N/A
1300

0.00002
30 sec
N/A

2

60 rpm run
30 sec
N/A

Estimated Mass of Dust Coucyﬂtcr (g) 0.00002

Analyst

Stephen Siegel, CTH- Lab Manager

Or other approved signatory



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 03108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Attn: David Nelson

Versar Inc,

6850 Versar Center

PO Box 1549

Springfield, VA 22151
Fax: 703-642-6309
Project:  4600.008/EPA Vermiculite

Client Sample# 90833
EMSL Sample# 040006832004

Chrysotile Asbestos Analysis Results

No. of Total Chrysotile Asbestos Structures

No. of Long (>5 pm) Chrysotile Asbestos Structures

No. of Total Chrysotile Asbestos Fibers/Bundles

No. of Long (>5 um) Chrysotile Asbestos Fibers/Bundles

Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures
No. of Long (>3 um) Amphibole Asbestos Structures
No. of Total Amphibole Asbestos Fibers/Bundles

No. of Long (>5 um) Amphibole Asbestos Fibers/Bundles

Amphibele Mineral Type-

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE

Total Chrysotile Structures per g Sample
Total Amphibole Structures per g Sample
Total Asbestos Structures per g Sample
Long Chrysotile Structures per g Sample
Long Amphibole Structures per g Sample
Long Asbestos Structures per g Sample

Estimated Analytical Sensitivity: (structures/g)

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTQS IN RESPIRABLE

DUST OF SAMPLE

Total Chrysotile Structures per g Dust
Total Amphibole Structures per g Dust
Total Asbestos Structures per g Dust
Long Chrysotile Structures per g Dust
Long Amphibole Structures per g Dust
Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity: (structures/g dust)

Customer ID: VERSS6
Customer PQ:
Received: 5/4/00 12:58 PM
Report Date: 5/17/00
EMSL Order: 040006832
EMSL Project ID: :
Low High
Magnification Magnification
N/A 0
N/A 0
N/A 0
N/A 0
N/A 0
N/A 0
N/A 0
N/A 0
N/A N/A
Cone, 95% UCL
<413.63 <810.72
<413.63 <810.72
<413.63 <810.72
<413.63 <810.72
<413.63 <810.72
<413.63 <810.72
<413.63 <810.72
Conc. 95% UCL

<3,165,737,705
<3,155,737,705
<3,155,737,705
<3,185,737,705
<3,155,737,705
<3,155,737,705

<3,155,737,705

<6,185,245,902
<6,185,245,902
<6,185,245,902
<6,185,245,902
<6,185,245,902
<6,185,245,902

<6,185,245,902

A.V. Samudra, Ph.D.
Analyst

o

Stephen Siegel, CIH- Lab Manager
Or other approved signatory




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, N.J 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of
Releasable Asbestos Fibers in Soils and Bulk Materials- EPA540-R-97-028

Atin: David Nelson Customer ID:
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151

Fax: 703-642-6809 EMSL Order:

Project:  4600.008/EPA Vermiculite EMSL Project ID:

Date Analysis Started

Date Analysis Completed

Lab Sample #

Field Sample ID Number

Field Prepartation Technique

Additional Lab Preparation Procedures
Sample Drying

Sample Splitting

Other

TEM Analysis

Effective Area of Analytical Filter (sq mm)
Magnification

Grid Opening Area (sq mm)

Number of G.O. Scanned

Asbestos Structure Size and Type Categories of Interest

Minimum Acceptable Structure ID Category

Dust Generator

Mass of Sample Tumble (g)

Air Flow Rate Through ME opening of Dust Generator (ml/min)
Air Flow Rate Through IST opening of Dust Generator (ml/min)
Air Flow Rate Scrubber (mi/min)

Estimated Total Air Flow Rate Through Elutriator (ml/min)

Total Mass of Dust Collected on Dust Filters (g)

Time of Dust Collection (24 hr clock) at 60 rpm

Start/Stop

Estimated first-order rate constants for dust generation (min™) at 60 rpm

VERS96

5/4/00 12:58 PM
5/17/00

040006832

5/9/00

5/10/00
040006832-0005
90844

N/A

Yes
N/A

385

19,000X

0.0061

10

>0.5u Length
<0.5p Diameter
>3:1 Aspect Ratio
Armphiboles/Chrysotile
>(.5u Length
<0.5u Diameter
>5:1 Aspect Ratio

297354
1500
1300
N/A
1300

0.00087
30 sec
N/A

2

Samples from the Isokinetic Sampling Tube (IST) Opening of the Dust Generator 60 rpm run

Time of Collection (24 hr clock)
Start/Stop
Estimated Mass of Dust Collected gn Filter (g)

A.V. Samudra, Ph. D. el

30 sec
N/A
0.00087

Analyst

Stephen Siegel, CIH- Lab Manager

Or other approved signatory



EMGL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Order ID: 040006832

Asbestos Analysis via EPA Superfund Method for the Determination of Releasable
Asbestos Fibers in Soils and Bulk Materials- EPA5S40-R-97-028

VERS96

5/4/00 12:58 PM
5/17/400

040006832

Attn: David Nelson Customer ID:
Versar Inc. Customer PO:
6850 Versar Center Received:
PO Box 1549 Report Date:
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order:
Project:  4600.008/EPA Vermiculite EMBSL Project ID:
Client Sample# 90844
EMSL Sample# 040006832-005
Chrysotile Asbestos Analysis Results Low
Magnification
No. of Total Chrysotile Asbestos Structures N/A
No. of Long (>5 um) Chrysotile Asbestos Structures N/A
No. of Total Chrysotile Asbestos Fibers/Bundles N/A
No. of Long (>5 um) Chrysotile Asbestos Fibers/Bundles N/A
Amphibole Asbestos Analysis Results
No. of Total Amphibole Asbestos Structures N/A
No. of Long (>5 um) Amphibole Asbestos Structures N/A
No. of Total Amphibole Asbestos Fibers/Bundles N/A
No. of Long (>5 pm) Amphibole Asbestos Fibers/Bundles N/A
Amphibole Mineral Type- N/A
ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN SAMPLE
Conc.
Total Chrysotile Structures per g Sample <212.25
Total Amphibole Structures per g Sample 636.76
Total Asbestos Structures per g Sample 636.76
Long Chrysotile Structures per g Sample <212.25
‘Long Amphibole Structures per g Sample 212.25
Long Asbestos Structures per g Sample 21225
Estimated Analytical Sensitivity: (structures/g) <212.25

ESTIMATED CONCENTRATIONS OF RELEASABLE ASBESTOS IN RESPIRABLE

DUST OF SAMPLE

Total Chrysotile Structures per g Dust
Total Amphibole Structures per g Dust
Total Asbestos Structures per g Dust
Long Chrysotile Structures per g Dust
Long Amphibole Structures per g Dust
Long Asbestos Structures per g Dust

Estimated Analytical Sensitivity: (structures/g dust)

Conc.
<72,545,694
217,637,083
217,637,083
<72,545 694
145,091,389
145,091,389

<72,545,694

High
0

0
0
0

OO N W

Actinolite/Richterite

95% UCL,
<416.02
1248.06
1248.06
<416.02
416.02
416.02

<416.02

95% UCL
<142,189,561
426,568,683
426,568,683
<142,189,561
284,379,122
284,379,122

<142,189,561

A.V. Samudra. Ph.D.

Y Pl

Analyst "Stephen Siegel, CTH- Lab Manager
Or other approved signatory



Sample

ME Port
1
5
10
30
60

iIST Port

I1ST Port

90813

Sample wt
0.045
0.239
0.237
0.319
0.221

0.043

80831

Sample wt
0.033
0.05
0.058
0.075
0111

0.028

Tare
19.581
19.178
18.449
18.378
18.379

18.508

Tare
19.029
20.514

17.84
18.782
18,748

18.785

Final
19.826
19417
16.686
16.698

186

18.641

Final
19.062
20.564
17.898
16.857

18.86

18.81

Release / Minute

1 0.045
5 0.0478
10 0.0237

30 0.010833333

60 0.0035683333

Release / Minute

§ 0.033
5 0.01
10 0.0088
30 0.0025
60 0.00185

0.05
0.045 JA
0.04

0.035
0.03

0.025

0.02

0.015

0.01

0.005 +—

20 30 40 50 40 70

0.05

0.045 -

0.04

0.035

0.025
0.02 "

0.015 —

\
0.01 \
0.005 ——

S {e

20 30 40 §0 70




18T Port

Sample

ME Port

—_

30
60

IST Port

90832

Sample wt
0.018
0.044
0.043
0.101
0.088

0.011%

20833

Sample wt
0.008
0
0.018
0.016
0.01

0.002

Tare
19.683
18.448
19.432
18.901
20.375

19.152

Tare
18.305
19.430
19.444
20.982
19.583

18.988

Final
18.701
18.482
19.475
20.002
20.463

18,163

Final
18.311
19.449
19.462
20,998
19,693

18.991

Release / Minute

1 0.018
5 0.0088
10 0.0043

30 0.003368667
60 0.001466667

Release / Minute

1 0.008
5 0.002
10 0.0018

30 0.000533333
60 0.000166667

0.05
0.045
0.04
0.035
0.03
0.026
0.02

0.015 1
0.01 1
0.005

40

24

70

0.05
0.045
0.04
0.035
0.03
0.025
0.02
0015
0.01
0.005

T T

0 10 20 30

40

50

ge

70




IS8T Port

90844

Sample wt
0.04
0.074
0.091
0.087
0.098

0.087

Tare
19.254
19.582
19.511
19.886
20.404

20.502

Final
19.204
19.656
19.602
19.683
20.502

20.588

Release / Minute

1 0.04
& 0.0148
10 0.0091

30 0.003233333
60 0.001633333

0.05

0.045

0.04 t
0.035 -

0.03

0.025

0.02 4
C.015
0.01 -
0.005

-——"‘—"

10

20 30

40

70




107 B..1don Ave,, Westmant, NJ 08108

RO _

Order ID: 040008582

At Linda Phillips/David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 06/01/00 3:00 PM
PO Box 1549
Springfield, VA 22151
Fax; T03-642-6809 . EMSL QOrder: 040008582
Project:  4600.008/EPA. Vermiculite EMSL Project ID:

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Analytical

Electron Microscopy
Client -~ EMSL Asbestos Ashbestos Type(s)  Ashed / Not Ashed
Sampie ID Sample ID Weight% '

90831 040008582-1 BQL* ND#*#* Not Ashed

90844 040008582-2 BQL ND Not Ashed

90847 040008582-3 BQL ND Not Ashed
This analysis is on fine portion of sample after steving with #10 and #35 sieves.
Key
*BQL = Below Quantitation Limit (0.1 weight%s)
**ND = None Detected
A.V. Samudra, Ph. D / |
TEM Analyst Stephen Siegel, CIH- Lab Manager

" Or other approved signatory




EMSL Analytical, Inc,

167 Hu.ldon Ave., Westmoat, NJ 08168

el A
Order ID: 040008582

Attn: Linda Phillips/David Nelson Customer ID: VERS96

Versar Inc, Customer PO:

6850 Versar Center Received: 06/01/00 3:00 BM

PO Box 1549 '

Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040008582
Project:  4600.008/EPA Vermiculite EMSL Project ID:

EPA Protocol for Screening Soil and Sediment Samples For Asbestos Content Used

by USEPA, Region 1 Laboratory (Rev May 24, 1994)

Modified by EMSL (Sept 1999)
Client Sample ID | EMSL Sample . Location Z‘z
' 1) Asbestoy
90831 040008582-1 None Detected
90844 040008582-2 None Detected
90847 040008582-3 Nene Detected

Samples were sieved to carse, medium, and fine portions using #10 and #33 sieves.

David Poitras
Analyst

e

! Stephen Siegel, CIH- Lab Manager
Or other approved signatory
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EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 08108

Order ID: 040009370

Attn: Linda Phillips/David Nelson Customer ID: VERSS6

Versar Inc. Customer PO:

6850 Versar Center Received: 06/14/00 9:54 AM

PO Box 1549

Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040009370
Project:  4600.005/EPA Vermiculite EMSL Project ID:

Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Analytical
Electron Microscopy

Client EMSL Asbestos Asbestos Type(s)  Ashed / Not Ashed
Sample ID Sample ID Weight%
68194 040009370-1 BQL* Tremolite/Actinolite Not Ashed

o This result is for TEM of fine portion of sample.

*» Asbestos amount in original sample based on this value, and ND in coarse and medium portions (by
PLM) is <0.02% Tremolite/Actinolite.

¢ The samples was sieved to coarse, medium, and fine portions using #10 and #35 sieves.

Key
*BQL = Below Quantitation Limit (0.1 weight%)

A.V. Samudra, Ph. D / '
TEM Analyst Stephen Siegel, CIH- Lab Manager

Or other approved signatory




EMSL Analytical, Inc,
107 Haddon Ave., Westmont, NJ 08108

L TR
Order ID: 040009370
Attn: Linda Phillips/David Nelson Customer ID: VERS96
Versar Inc. Customer PO:
6850 Versar Center Received: 06/14/00 9:54 AM
PO Box 1549
Springfield, VA 22151
Fax: 703-642-6809 EMSL Order: 040009370
Project:  4600.005/EPA Vermiculite EMSL Project ID:

EPA Protocol for Screening Soil and Sediment Samples For Asbestos Content Used
by USEPA, Region 1 Laboratory (Rev May 24, 1994)
Modified by EMSL (Sept 1999)

Client Sample ID | EMSL Sample Location %
ID Asbestos
68194 040009370-1 < (0.19% Tremolite

* Samples were sieved to coarse, medium, and fine portions using #10 and #35 sieves.

¢ Final Asbestos result reported is based on ND in coarse and medium portions, <1%
Tremolite in fine portion by PLM.

Scott Combs /

Analyst Stephen Siege!, CIH- Lab Manager
Cr other approved signatory
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EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone:; (609) 858-4800 Fax: (609)858-4960 Email: sslegel@EMSL.com

B e e T )

Aftn: Linda Phillips/Dave Nelson Customer I1D; VERSS6
gg;a\rlmc- cont Customer PO:
‘ersar Center L .
PO Box 1549 Received: 03/26/00 12:17 PM
Springfield, VA 22151
Fax: 703-642-6809 Phone: 703-542-5889 EMSL Order: 040008279
Project:  4601.005/EPA WIMSATT EMSL Project |
Analysis Date:- §/30/2000

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area Elec
Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

Analytical
Volume Asbestas # Structures Sensizivity Concentration
Sample (lirers) Type(s) Asbestos  Non-Asb. (S/ce) S/mm?) Slecc Notes
AMS-001-A 1264 Amosite 1 4 0.0050 16.39 0.0050  Fiber is greater than § microns in
length
040008279-0001
AMS-002-A 1330 None Detected 0 0.0047 <16.39 <0.0047
040008273-0002
AMS-003-A 337 None Detected Q 0.0187 <16.39 <(.0187
040008279-0003
AMS-004-A 355  None Detected 0 0.0178 <16.39 <0.0178
040008279-6004
AMS-005-A 359 None Detected 0 0.0176 <16.39 <0.0176
040008279-0005 ’
AMS-006-A 355 None Detected 0 0.0178 <16.39 <0.0178
040008279-0006
AMS-007-A' . 63 None Detected a 0.1002 <16.39 <0.1002
040008279-0007
AMS-008-A 63 None Detected s 0.09s8 <16.39 <0.0998
040008279-0008

Anant Samudra

Analyst Stephen Siegel, CIH
or other approved sighatory

Disclaimgys: The laboratory is not responsible for data reported in structuresice, which is dependent on volume collected by non-laboratory personnei. This report may not be
dyplicateq, except in full, without written permission by EMSL Analytical, Inc. This report must not be used ta claim product endorsement by NVLAP cr any agency of the U.S.
mmgnt. This repart relates only to the samples repofted above. Quality control data {including 95% confidence limits and fabaoratory and analysts’ accuracy and precision) is
pon request.

for NVLAP PLM/TEM #101048-0, NY ELAP #10872

e Py

Bagel




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone: (609) 868-4800 Fax: {609)868-4960 Emil: sslegel@EMSL.com

B e e T o R O R T R e R R A B R P B e Raeeom

R R B B D A SRR BRI R DE S PRETTRR

Attn: Linda Phillips/Dave Nelscn Customer |D: VERSS6

ggsrza{llnc. Cent Customer PO:

lersar Center Lo .

PO Box 1549 Received; 05/26/00 12:17 PM

Springfieid, VA 22151 .
Fax: 703-842-6809 Phone: 703-642-6889 EMSL Order- 040008279
Project: 4601.005/EPA WIMSATT EMSL Project ID:

Analysis Date: 8/29/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/
Sample Location Sample Date  Volume Fibers Fields {fib/ec) mum’ cc  Notes
AMS-001-A &25/2000 126440 160 100 0.002 20.38 0.006
040008273-0001
AMS-002-A 5/25/2000 1329.75 65 100 0.002 8.28 0.002
040008279-0002
AMS-003-A 525/2000 33718 100 100 0.008 1274 0.015
040008279-0003
AMS-004-A $/26/2000 35480 <55 100 0.0C8 <7.0 <0.008
040008279-0064 ’
AMS-005-A §/26/2000 35852 <55 100 0.008 <7.0 <0.008
040008279-0005
AMS-006-A £/28/2000 35546 <55 100 0.008 <7.0 <0.008
040008275-0006
AMS-007-A S/26/2000 63.00 <55 100 0.043 <7.0 <0.043
040008279-6007
AMS-008-A 5/25/2000 6321 <55 100 0.043 <7.0 <0.043
040008279-0008
AMS-008-A . 5/25/2000 0.00 <55 100 <7.0 Field Blank
040008279-0009
AMS-010-A 5/25/2000 0.00 <55 100 <7.0 Field Blank
040008279-0010
AMS-011-A §/25/2000 000 <55 100 - <7.0 Field Blank
040008279-0011
Tom Besr ’/\
Analyst . ' Stephen Siegel, CIH

or other approved signatory
Limit of detection is 7 fibers/mm?. The laboratory is not responsible for data reparted in fiversicc, which s dependent on volume collected by nonlaboratory p el. This report

relates cnty to the samples reported above. This report may not be reproduced, except in full, without written approval by EMSL,
Anglysis performed by EMSL Westmont (NY State ELAP #10872)

CH-1 10of2




EMSL Analytical, Inc.
167 Haddon Ave., Westmont, NJ 08108
Phone: (609) Fax: (609) 85&-4950

Email: ssiegel@EM

SL..com

VERSS6

Alftn: Linda Phillips/Dave Neison Custormer ID:
g;a\fl Inc. Cent Customer PO:
‘ersar Center - .
PO Box 1549 Received: 05/26/00 12:17 PM
Springfield, VA 22151
Fax 703-642-6809 Phone: 703-642-6889 EMSL Order: 040008279
Project: 4601.005/EPA WIMSATT EMSL Project ID:
Analysis Date: 5/29/2000
Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94
LOD Fibers/ Fibers/
Sample Location Sample Date Volume Fibers Fields (ib/cc) mm? c¢  Notes
AMS-012-A &/25/2000 Q00 <55 100 <7.0 Fietd Blank
040008279-0012
Tom Beer
Analyst Stephen Siegel, CIH
or other approved signatory
Limit of detection is 7 fibers/mm®. The laboratory 1s not responsible for data reperted in fibersice, which is dependent on voiume collected by non-laboratory personnel. This report

Anglysis performed by EMSI. Westmont (NY State ELAP #10872)

relates only to the samples reported abave. This report may not be reproduced, except in full, without written approval by EMSL.
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Yersar
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4610
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PROJECT NAME =00 _ ) o )01 T4t /T
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INDUSTRIAL Y
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Yersar..

ASBESTOS AIR SAMPLE DATA

Versar Jaob No._w &@/

Client;

Project Manager_Jz st AHzztz7s

" Date: 5 129/

20  Shift:

Collection Method: 4o ¥ ovos /E#E tevies. 7L

EAY

Sample LocahonW

Sampies Collected by: 72 4z sot)
Mm

Analyze for, 7Zzb&s,

A

Sampling (SAM):

TP = Transite Panel

R = Roofing Materiais

AG = Aggressive

AC = Acoustical Ceiling Texture M = Adhesive Mastics

Note: All Personal Sampies Must Have Worker Name and Social Security Number.

Comments. 48 SHpfies CoIUETED [wdanle M/ 5728 2
T TL ML L T T

Pl = Pipe Lagging M- mn(z:d; VERNEE ML T L
NA = Non-Aggressive

Sample Media;_. 95/ 8 #%& 25 wum Temp:,__ %7 /Rel. Humid
SAMPLE DATA ‘
Sample No. 00/ YL s BTA A | foysds w2 E
Pump No. (b | (677 | Jopf | T8 | /bl | S
Time On pF55 | DK |\ )32 | y#3z | 43z | JYIL |
Time Off 12/0 /240 (1508 1523 | ]50% 1 S0%
Total Time (min.) At /35 =18 3& el 76
Flow Rate (LPM) G2l |2 75D | F 244 | 7 €5 | 1957 7 37+
Volume (liters) 26 ¥ 1327 7S | 27 /| B54L2 | 368.62 ﬁ____/l//
Fibers/Fields S =
Detection Limit % , ;
Results ficc 33 1.
Analyst = ~
QC Recounts (flcc) =
QC Analyst j____:......
SAMPLE LOCATION
Sampie No. HT | toc | TYP | PH | ABT | SAM
\ St 2o/ A | 77 cocrpramzr7 sl 1A || — 104
LM | 7T dE cac THTZMrET] 55 |z A |5 | —|#%
| 1B A |7 77 CacTRR R sblrla |® | — 2™
e R e 50|z |a (M | — e
SAI57 eolo |4 |u | — X
Height (HT)
Location (LOC): 1 = Inside Work area O = Outside work area
Type (TYP): G = Generai Area P =Personal A=Ambient B = Field Blank )
Phase (PH): S=Pre-Start R =Removal E =Establish Containment C =Cleanup. F = Finalair
Abatement (ABT): FP = Fireproofing CT = Ceiling Tiles FT = Floor Tiles  Bi = Boiler

LATEMPLATEVASBESTOSWASD. TMP



Wersar...

ASBESTOS AIR SAMPLE DATA

%&7 205

Versar Job No. Client_F%f
Project Manager;, sza v o A2z s0( Sample Location; sorais 477
Date: 4/ %5/ P7 Shift: Samples Colflected by, ZZ&/cz.sot)
Collection Method: 4/zp54 . Bpo /iR 1555 & Analyze for: W .
Sample Media: . Laé z Temp:.__75* /Rel. Humid:_ ¥1%
| SAMPLE DATA
Sample No. s 0074 | Jms 08 LA ANS D)OA AoesS N A s H2Z1AH
Pump No. 589372 574333 | — | — —
Time On /Y35 YIS Ry B B oy Rt/ )
Time Off (505 150§ &=
Total Time (min.) 30 30 . e
Fiow Rate (LPM) 2. 120 | Z 107 AF iathy
Voiume (liters) &3 b3.2) o
Fibers/Fields ==
Detection Limit o P
Resulits fice ==
Anatyst
QC Recounts (ficc)
QC Anaiyst
SAMPLE LOCATION
Sampie No. HT LoC TYep PH ABT | SAM
At ppan| RNl G T i P M| —| 4
dpus - g4 | AN oL 20ES Saind P m|—y
Height (HT)
Location (LOC): | = inside Work area O = Outside work area
Type (TYP): G =General Area P =Personal A=Ambient B.=Field Blank
Phase (PH): S =Pre-Start R = Removal

Abatement (ABT):
¥
Sampling (SAM):

E = Establish Containment C =Cleanup F = Final air
FP = Fireproofing CT = Ceifing Tiles FT = Fipor Tiles  Bi = Boiler

TP =Transite Panel AC = Acousticai Ceiling Texture M = Adhesive Mastics

R = Roofing Materials P! = Pipe Lagging M- MIXTAG

AG = Aggressive  NA = Non-Aggressive

Mote:* All Personal Sampies Must Have Worker Name and Social Secunty Number.

Comments:

f reemt are A TP A O e e =



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone: (609) 858-4500 Fax: {609)858-4960

Aftn: David Nefson Customer 1D: VERSG6
X“f;a{lmc- Gent : Customer PO:
‘ersar Center Lo '
PO Box 1549 Received: 05/27/00 9:41 AM
Springfield, VA 22151
Faxf 703-642-6803 Phone: 703-642-6889 EMSL Order 040008375
Project: 4601.005 EMSL Project ID;
Analysis Date: 5/30/2000

' Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

Anaiytical .
Volume Asbestos # Structures Sensitivity Concentration
Sample {liters) Type(s} Asbestos  Non-Ash. (S/ec) (&mm?) See Nates
AMS-013A 359 None Detected e 0.0176 <16.39 <0.0176
040008375-0017
AMS-014A 365 None Detected 0 0.0173 <16.39 <0.0173
040008375-0018
AMS-015A 355 None Detected 0 0.0178 <16.39 <0.0178
040008375-0019
AMS-016A 337 None Detected 0 0.0187 <16.39 <0.0187
040008375-0020
AMS-C17A 67  Tremoiite 1 2 0.0935 16.39 0.0835  Fiber is greates than 5 microns in
length
040008375-0021
AMS-018A 80 None Detected 8] 0.1047 <1639 <0.1047
040008375-0022
AMS-019A . 378  None Detected 0 0.0167 <1639  <0.0167
040008375-0023
AMS-020A 375 None Detected 0 0.0168 <16.39 <0.0168
040008375-G024
AMS-021A 276 None Detected 0 0.0229 <16.39 <0.022¢9
040008375-0025
y A
w/x/
Anant Samudra
Analyst - Stephen Siegel, CiH
or other approved signatory
Disclaimers: The laboratory is not responsible for data reﬂc?led in structuresice, which is dependent on volume coll, d by nen-lab y personnel. This report may not be
dupiicateq, except in full, without written permission by EMSL Anaiytical, inc. This report must not be used o claim product endorssment by NVLAF or any agency of the U.S.
G mi; This report relates only to the sampiles reported above. Quality controf data {including 85% confi iimits and lab y and analysis’ accuracy and precision) is
ilabie recjuest.
A&:d' for NVLAP PLMTEM #101048.0, NY ELAP #10872

Level [1-1 Page 1

VPSR,



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Fax: (509) §58-4960

Phone: (609} 858-4800 Email:

Attn: David Neison Customer ID: VERS96
g;soa{l Inc. Cont Customer PO:
'ersar Center - .
PO Box 1549 Received. 05/27/00 9:41 AM
Springfield, VA 22151
Fax.  703-642-6809 Phone:  703-642-6889 EMSL Order: 040008375
Project: 4601.005 EMSL Project ID:
Analysis Date: 5/30/20C0

Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

. Anabyrical
Vol Asb. # Structures Sensitivity Concentration

Sample {liters) Typefs) Asbestos  Non-Asb. (8ec) S/mm?) Stee Notes

AMS-022A 328 Actinclite 5 0 0.0192 81.97 0.0961  This resuit is for ail langth fibers.

040008375-0026

AMS-022A 328 Actinoiite 4 0 0.0192 6557 0.0769  This resutt is for fibers 5 microns a
greater in fength.

040008375-0033

AMS-023A 67 Actinolite 8 0 0.0042 131.15 0.7536  This result is for all fiber fengths.

040008375-0027

AMS-023A 67 Actindlite 7 0 0.0942 114.75 0.6504  This result is for fibers 5 microns a
greater in length.

040008375-0034

AMS-024A 61 Actinolite 6 0 0.1043 88 .36 0.6255  This resuit for all fiber lengths.

040008375-0028

AMS-024A 61 Actinolie 4 0 0.1043 8557 0.4170  This result is for fibers 5 microns a
greater in length.

040008375-0035

Anant Samudra / N

Analyst Stephen Sieget, CIH
or other approved sighatory

! Disclaimers: The laboratory is not responsibie for data reported in structuresice, which is dependent on volume collected by non-laboratory personnel. This report may not be

| duplicateyl, excapt in full, withaut written permission by EMSL Analyticai, Inc. This report must not be used to claim product endorsement by NVLAP or any agency of the U.S.
mment. This report relates only to the sampies reported above. Quality control data (including 95% confidence limits and laboratory and analysts’ accuracy and precision) is

itablegupon request.

reditdli for NVLAP PLM/TEM #101048-0, NY ELAP #10872

Level {1-1 Page 2




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 68108 ’
Phone: (609) 858-4800 Fax: {609) 858-4960 Email;

Attn: David Neison Customer iD: VERS96

ggsfzav"c- cont Customer PO:

ersar Lenter . - .

PO Box 1549 Received: 05/27/00 3:41 AM

Springfield, VA 22151
Fax 703-642-6809 Phone: 703-642-688% EMSL Order: 040008375
Project: 4601.005 EMSL Project ID:

Analysis Date: 5/20/2000

Fiber Analysis of Air Samples via NNOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location Sampile Date Volume Fibers Fields {fitver) mm* ~ec Notes
AMS-013-A 5252000 35852 <55 100 0.008 <7.0  <0.008
040008375.0001
"AMS-014A 5252000 36534 <55 100 0.007 <70 <0.007
040008375-0002
AMS.015-A 5252000 35460 340 100 0008 4331 0.047
040008375-0003
AMS-016-A 5252000  337.18 185 100 0008 2357 0027
0400083750004
AMS-017-A 5252000 6747 510 100 0.040 8497 0371
040008375-0005
AMS-018-A 5252000 6030 150 100 0045 1941 0422
040008375-0008
AMS-019-A 5252000 37840 95 100 0.007 121 0012
040008375-0007 :
AMS-0Z0-A 5252000 37521 80 100 0007 1048 0011
0400085 75-0008
AMS-021-A 5252000  276.08 <55 100 0.010 <70 <0.010
040008375-0009
AMS-022-A 5/25/2000  328.49 720 100 0008 6172 0108
040008375-0010
AMS 023-A 5252000 6200 610 100 0043 7771 0482
040008375-0011 /

Tom Beer / ﬂ /

Analyst . ' Stephen Siegel, CIH

or other approved sighatory

Limit of detection is 7 fibersimm?®. The labaratory is not respensible for data reported in fibersice, which is dependent on voiume callected by nonlaboratory personnel. This report
relates oniy to the samples reparted abave. This report may not be reproduced, except in full, without written approval by EMSL.

Analysis perfarmed by EMSL Westmont (NY State ELAP #10872)

1of2




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108

Phone: (609) 868-4800 Fax: (609)358-4960
R o S S SRR 4088

Email; ssiegel@

Attn: David Nelson Customer |D: VERSS5

\6/;’5"23(/'"3- et Customer PO:

‘ersar Center . )

PO Box 1549 Received: 05/27/00 $:41 AM

Springfield, VA 22151
Fax_: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040008375
F’ro;ect: 4601.0058 EMSL Proiec‘t D:

Analysis Date: 5/30/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/
Sampie Location Sample Date  Volume Fibers Fields ib/cc) mm? cc  Nates
AMS-24-A 5/25/2000 6054 425 100 0.044 54.14 0.344
040008375-0012
AMS-025-A 5/25/2000 <55 100 <7.0 Fieid Blank
040008375-6013
AMS-026-A 5/25/2000 <55 100 <7.0 Field Blank
040008375-0014
AMS-027-A 5/25/2000 <55 100 <7.0 Field Blani
040008375-0015
AMS-028-A §25/2000 <35 100 <7.0 Fieid Blank
040008375-0016

Tom Beer //

Analyst ' , Stephen Siegel, CIH
or other approved signatory

Limit of detaction is 7 fibers/mm?®. The laboratory is nat responsible for data reported in fibers/ce, which is dependent on volume coil d by nor-t y personnel. This report
relates only to the samples reported above.  This report may not be reproduced, except in full, without written approval by EMSL

Anaiysis performed by EMSL Westmant (NY State ELAP #10872)

PCM-1 20f2




Yersar

CHAIN OF CUSTODY RECORD

4595

PROJECT NO.

W) s

PROJECT NAME ==t " £ o572 p 1 dde il /T EE

INDUSTRIAL

PARAMETERS HYGIENE SAMPLE

Dl 2o

wmﬁ;&/ﬂg A LEEC o(j

FIELD
SAMPLE
NUMBER

DATE

TIME

COMP,
GRAB

STATION LOCATION

REMARKS

VAUCE) 3 1

HE Pl sHurLe

(SO

DeTp SHer

STh-A

{5 190 1y

WS 01775

-8 &

W -0181)

15000

fwﬁ%ﬁ

Bl Ay

|l plk| |

B 02081

VAR

¢ / Time

Pl

Lol

Receivad by: (Signature)

LA QA

Relinquished by: (Signature)

Date / Time

|

Received by: (Signature)

'fylﬁfbﬁm

Sl

(Printad)

| 7 L‘E\n“

{Printed}

L)

{Printed)

Relinquished by: (s.-ynamra)

Date / Time

|

Received fop&.iﬁprﬁ%ry by:
{Signature) \

e PR
AR EEL

Date / Time | Remarks

{Printed)

{Printed) TR

PR

L I
A3

: 4

wmg?%mzﬁw
’ Y-

AP0 Fapr s1zec

Mirtrihutinn: Nirininal Plue MNna

Arrnmnanioe Shinmant liwhita and vall

rad s CAame A Maccdicneas Eiald Bllas i1




wersar

CHAIN'OF CUSTODY RECORD

4611

IS:gmture) el

[

{Printed}

(Primq_'(!) Ty T 3

s AT e I
%1 &
SAMPLER W 4%(/ |Prw /;
7 Mzl p ddzsad  [E/R EAnKs
::AJE:LQ: D?TE TIME 5 g STATION LOCATION ) (ﬁ, @
US-czs-h {/za/m GEE JTR SHUPE Y
US 26 ) DTl SHEeT
Dt 027
1A C-0lé A1 V]
<AL e
j uiff\ ignfatire) 7 / Time Wd by: ($lgnarure} Relinquished by: (Signature} Date / Time | Received by: (Signature]
WA LY |72 A |
» ipted) " /(aned) {Printed) {Printed}
M/‘ v%f@ S%Z/éd //'5@ nh 6 WY L2 AWM GO |
“Relinquished by: (Signature) /' ‘Date / Time | Received for Laboratorv hva Date / Time | Remarks @L\ é: ,_T[—; A

EPp- Leee I

I Prpony Fatise STZES

Nietribution: Orininal Plie fina ArrAamnanise Shinmoant fuwhito and veallaw s fan 24 Poeedinaems Eindod €ilan fmiaid




Wersar.

Versar Job No.

ASBESTOS AIR SAMPLE DATA

GLE) c0s

Client: @"’/4

Project

er_L Ll A JHEILI S

Samgle Location:; 2 ST ]

Date: 122 Shift;

Collectlon Method; L2804 4w /:/,4 LT FEH

Samples Collected by P Atz Sol]

Analyze for;_ / AL BESTDS

Sample Media_. ‘/)/ Juwé 25 mun

Temp:_ 277 /Rel. Humid: w12 é

Sampling (SAM):

AG = Aggressive  NA = Non-Aggressive

Note: All Personai Samples Must Have Worker Name and Sacial Security Number.

Comments:

By PeES ol ECTED DRFHG  py XA EE HEFEN ML fY T iy

SAMPLE DATA

Sample No. W -LIFA IO | pid s b H \ 047 Ay <2158

Pump No. [ttt b3 | pbf | (677 |934572 42970

Time On W7 Vb /e W AR

Time Off V55 | ik 4 | pese s sz

Total Time (min.) 3¢ 272 | 3 E7% 20 Zc

Flow Rate (LPM) CIaE 199w | s |9 2247 [ 2240

Volume (liters) D58, 52| %5 383 | 35440 (3370 | L7 uF | &8, 3

Fibers/Fields

Detection Limit

Restuits ficc

Anaiyst

QC Recounts (ficc)

QC Analyst

SAMPLE LOCATION
Sample No. TYP PH ABT | SAM
ﬁﬂ]ﬂ'?’ Oy 3L SR L AT A M- A

s, /A (OUTIFBE bt 7HZA ey A | —| A
W) A TR SFVE Cot T AAMELT A | — (a4

6 L4 [T FTE ¢ ot T R TiAET _ A fw | — (A4
B PREAL A LD BT P [ | — |

Height (HT)

Location (LLOC): | = Inside Work area O = Qutside work area

Type (TYP): G =CGeneral Area P =Personal A=Ambient B = Field Blank

Phase (PH): S =Pre-Stat R =Removat E = Establish Containment C =Cleanup F = Final air
Abatement (ABT): FP =Fireproafing CT = Ceiling Tiles FT =Floor Tiles Bi = Boiler

TP = Transite Panel  AC = Acoustical Ceiling Texture M = Adhesive Mastics
A R = Roofing Materials Pl = Pipe Lagging M- x4) (u[é‘

LR BT i TE

LATEMPLATEMSBESTOSVAASD TMP



Wersar..

ASBESTOS AIR SAMPLE DATA

Versar Job No. _Y4£/. o5

Project Manager A#2)] Ak 7S

Date:

Collection Method: gz Plr /s 4irEL 7~

5 126]2p Shift:

Client;

ETA

Sample Location; XV I»ATL77

Samples Collected by, 77 Hez=oN

Analyze for_/Sr2es/ drsvssss

Sampling (SAM):

AG = Aggressive

NA = Non-Aggressive

Note: All Personal Samples Must Have Worker Name and Social Security Number.

i . &
Comments:_JMit{ ) FX (el edTED) p«ﬁﬂ%{: X 2L Zrlid)IE

Sample Media:; .f/é»:/ Smer D5pim Temp._ 72" /Rel. Humid_<i 4
’ SAMPLE DATA
Sample No. CFA s e A Yous oz) s 2 A 205 Al -coH At
Pump No. s | JehS |/easF | 02 1539340 |s8yzzz
Time On |5 1e Yie IS0 137y /31y /)Y
Time Off j6 YT 15U /55 /5747 /Sy AN
Total Time (min.) 2% 28 | 37 27 SO Z0
Flow Rate (LPM) 7,959 | E37 |7 el |3.693 | 2.08F |F.off
Volume (liters) 3T ME | 375202 (27605 (378,460 &7 &O.5
Fibers/Fields ’
Detection Limit
Results ficc
Analyst
QC Recounts (ficc)
QC Analyst
SAMPLE LOCATION
Sampie No. ] HT LocC TYP PH ABT | SAM
1o -y M| RO TG B TITLREET] st ol 4w | —l
TRl et SO 7| A | — A
N R Y e TEEE | B I |- L
) 1)V fRso A e ZalIZIET:
Height (HT)
Location (LOC): | = Inside Work area O = Qutside work area
Type (TYP): G =General Area P =Personal A =Ambient B =Field Blank
Phase (PH): S=Pre-Stat R =Removal E = Establish Containment C =Cleanup F = Finai air
Abatement (ABT): FP = Fireproofing CT =Ceiling Tiles FT = Floor Tiles Bi = Boiler
TP = Transite Panel AC = Acoustical Ceiling Texture M = Adhesive Mastics
¥ R = Roofing Materials P! = Pipe Lagging

| ATFMPI ATRIASRESTOSIAASD TMP



ersar..

Versar Job No.

o/ ey

Client;

Project Manager, JzZ4W fHZLLTYS

Date: 4 L7 1£42 Shift;

Collection Method: £2Z54 Mq/ﬁ% LEEC I

Sample Media;__. t!f//. TarE  Zi

SAMPLE DATA

ASBESTOS AIR SAMPLE DATA

A

Analyze for:_2
Temp._27z°

Sample Location, £ #T /

Samples Collected by: 22 L&/

2L ) A B S

/Rel. Humid: <24

Sample No.

-0 Y AT PliS12

o=

Kot 237]

Pump No. “—_Q;)&jc

By L

Lpric

i

Time On

3

-X

U

T

Time Off

Total Time (min.)

Flow Rate (LPM)

Volume (liters)

Fibers/Fields

Detection Limit

Resulits ficc

Analyst

QC Recounts (f/cc)

QC Analyst

SAMPLE LOCATION

Sample No.

PH

ABT

SAM

54754

B i

2o 5-D2v%

Bl I

i) 227P

IR R RT

A28 A

LA

Height (HT)
Location (LOC):
Type (TYP):
Phase (PH):
Abatement (ABT):

Sampling (SAM):

| = Inside Work area

G = General Area

S =Pre-Start R = Removal
CT = Ceiling Tiles
AC = Acoustical Ceiling Texture

FP = Fireproofing
TP = Transite Pane!

R = Roofing Materials
NA = Nan-Aggressive

AG = Aggressive

P = Personal
E = Establish Containment
FT = Floor Tiles

O = Outside work area
A = Ambient

P1 = Pipe Lagging

B = Field Blank
C = Cleanup

Bi = Boiler

Note: All Personal Samples Must Have Worker Name and Sociai Security Number.

Comments:

F = Final air

M = Adhesive Mastics

LATEMPLATEVASBESTOS\AASD. TMP




_ B7/14/26@8

13:52 8568584368 EMSL ANALYTICAL INC PAGE

EMSL Analytical, Inc.
107 Hadaon Ave., Wastmont, ¥J 08108

Phone: {898) £58-4800 Fax: (508) 358-4980 KREMSL.com

Emal: ssio

Aftn: Linda Phillips/Dave Nelson Customer ID: VERSS6

Versar Inc. Customar PQ:

6850 Varsar Conter Received: 07/12/100 10:17 AM

PO Box 1549

Springfield, VA 22151
Fax: 703-542-8808 Phone: 703-642-GBAS EMSL Order: 040011455
Project  4801,D08/EPA Vermicullte EMSL Projact iD:

Analysis Date: 7/13/2000

Asbestos Fiber Analysis by Transmission Electron Microscopy (T.EM), Selectad Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Ii Method.

Analytieal )
Volums Asbertos # Structures Sensittvity Goncantratiof)
Sample Qliters) Type(s)  Asbestos  Non-Ash. (S/ce) (S/mm?) Sicc  Notes
AME-040-A 1124 None Dstected 0 0.0058 <16.39 <0.0056
040011465-0001
AMS-041-A 1182 None Detected 0 0.0053 <16.39 <0,0053
040071 1455-0003 ‘

g . < : <2 5341  Samp! yged by inditact
AMS-042-A 403 Nons Detected 0 2 6344 2755.20 ;:a;:: analya pmz.-; croc
0400114565-0003 samplw was fillorad for analysis. ’
AMS-043-A 424  None Detected 0 2.5044 <2755.20 <2.5044  Semple wse analyzad by indirect

prep, psh end resuspand. 2% of
040011466-0004 sample was filtarad for anklysts.
AMS 044-A 448 None Detectod 1 0.0141 <18.38 <0.0141
040011455-0005
AMS-045-A 444 MNone Datscted 1 D.0142 <16.39 <0.0142
040011465-0006
AMS-047-A 66 None Detected 1 18.0428 <2755.20  <16.0428  Sample wes analyzad by Indirect
. prap, ash and rayuyspend, 2% of
040011455:0007 sample was filerad for snafysis.
Debbie Little
Analyst

Staphan Siagal, CiH
or other approved signatery

ion by EMSL Analyli

Oiacialmars: Tha labaratary [a nat reapansivia for ata rapartad in suciuresics, which la depandent 6n velume sollsctad by han-laboratory paraanal This repart mey nat ba

duplicated, except in full, withoul writien p
G

et ont,
ad ffr NVLAF PLWTEM #101046-0, NY ELAP #10872

. Thie report relatas cniy 1o the sampies reponed above, Quality control dala {Including $5% confld

|, Inc. This report must not ba used to claim product sndesement by NVLAP or any egency of the U.5.
lmile and Y and analysle’ scturacy and pracision) e

evel -1

Eoga i

a2




n7/14/2888 13:52 8568584566 EMSL. ANALYTICAL INC PAGE 81

EMSL Analytical, inc.
107 Haddon Ave., Westmont, NJ 08108
Phonae: {803) 858-4800 Fax: (609) 8584380 Email: ss IREMSL com

Attn: Linda Phillips/Dave Neison Customer ID: VERSS6
Versar Inc. Customer PO:
6860 Versar Center P 1112 .
PO Box 1548 Received: 07/12/00 10:17 AM
Springtield, VA 22131
Fax: 703-642-6809 Phone: 703-842-6389 EMSL Order: 040011455
Project:  4601.008/EPA Vermiculite EMSL. Project ID:

Analysis Date: 71432000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, lssue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location Sample Date  Volume Fibers Fletds {idseg) i’ ¢ Notes
AMS-040-A 7/1172000 112400 <55 100 0.002 <7.0  <0.002
046G 1455-0001
AMS-041-A 711172000 18200 <55 100 0.015 <7.0  <0.D1§
0400114556-0002
AMS-042-A 711172000 . Ovarloaded
04001 1455-0063 ‘ :
AMS-043-A 71172000 Overloadesd
040011455-0604
AMS-044-A TH1/2000 448156 <55 100 0.006 <70 <0.006
D400711455-0005
AMS-045-A 71112000 44433 <55 100 0.006 <7.0  <0.008
040011458-0008
AMS-047-A 7111/2000 Overloaded
DAOD11455-D007
AMS-D48-A 711172000 000 <55 100 <7.0 Finld Blank
040011455-0008
AMSD4E-A 7112000 0.00 <55 100 <7.0 Fiald Blark
040011456-0009 )
AMS-050-A 711172000 000 <55 100 <7.0 Fiald Biank
040611455-0010
AMS-051-A 7/111/2000 000 <55 100 ' <7.0 Fimld Bignk
0400714550011

Dave Stanhope

Analyst Stephen Siegel, CIH

or othar approvad signatory

4imit of detection {8 7 fiberainm®. The labaralory is not reeponaible for data reparied In fDare/cc, Which 18 dependsrit on volume collacted by non-laboratary parsonnal raport
ralales anly to tha samplen raportad sbave. Thid raport may nol ba mpracuesd, axeapt in full, without writtan sppraval by EMSL. ' e - The
Analysls parformed by EMEL Wastmont (NY State ELAP #10872)

PCM-1 10f2




4598

ve"nr CHAIN OF CUSTODY RECORD
PROJECT NO. PROJECT NAME % W ST / CARAMETERS va:_::rmu
is
§ [y / é.
v/ . w4 Lo ; 1\ CEMARKS
:Au’::;: D|AT‘E TIME § g STATIDN LDCATHON f
M0 @@ﬁ IE Lot sowfie || oA
éﬂ//% T _sHEET
. e
o
SRR
S
ol
oo 7
\[ v/ \/ \/
Received by: fSineture) Relinguished by: {Simature) Date / Time | Received by: fSignarure)

7/ /Za’;;}.o

slinguished by: iSignature)

7/4//59 7%

{Printed)

(Printed)

{Printad)

Dan ! Time

Recaivad for Laborstory by:

{Signature)

Date / Tima

|

Remarks

{Printed}

(Printed)

M@lw cPA

Lagt II

Mﬁ@f . STZES ﬂﬁgﬂ@uﬂ/

ZSET @BEBZ/P1/L08

0%6p858358

ONL "WOILATNY SW3

EB 3ovd



A7/14/2888 13:52

8568584968

EMSL. ANALYTICAL. INC

ASBESTOS AIR SAMPLE DATA

PAGE B4

Time On Mo Vo |z Vrvey 1z | r#7e
Time OFf /330 | [238 (s | /SOF /Y57 /5457
[fotsi Thne (min.) | /20 /2o |43 | A i s
FowRse (LPM) {17 3.c | 9950 (Jag | £850 2459 | 537/
ohune (Hters) HZY LV LIFZ | 4627 | 42255 | YRS | A 3T
Detaction Limit
Results ficc
QC Recounts (ffcc)
QC Analyst
SAMPLE LOCATION o

.Y T juoe | yer | | amr | sam |
YWY ALY | a578c etz sblzlAls|—~
W) |zt ancrvzansry solzlAals]—ls]|
W A |72 550 coiinz it o [Zla Tml — ,
s s 8 |22 4706 cacraznwiees olT A Ml =4

4.8 Y A P IDE Cal TR Solo [AIm]— i

TSt crt 7RI AN shlo | & fm|- |

‘Sampling (SAM):

MM 145 vimy st

| = ik Work area Q) = Oubside wark ares

‘G =GenermlAren P Pemmonal A=Amblemt B = Fleid Blank
S =Pre-Stant R =Remowval E = Establish Containment C =Cleanup F =Final air M“Mlm
CT=Callg Tdes FT =Floor Thes  Bi = Boier
TP =Transite Panel  AC = Acoustical Celling Texturs M = Adhesive Mastics

W—‘

R = Roafing Materins Pl = Pipe Lagging
AG = Aggreasiva  NA = Non-Aggressive

Note: MMWMHMWMWWSMMW

Comments: A2 SEfES foccserid DoRzak’ A1 IR 2f TEOTT S

LATEMPLATEIBES TOSWASD, TP



8568584364 EMSL. ANALYTICAL INC PAGE &5

ASBESTOS AR SAMPLE DATA

87/14/2888 13:52
wTrear.

Client_E724.
Sampile |_ocation; mw

Sampies Collected WM

Ana:yzeforM/A:Jm:
Temp.___21° Rel_ F
SAMPLE DATA | L n
PUSOLD 0152 M—aﬁw
| MO | Bl \mrox | Bpul |
; S |ty | o Fewor | Faesn |
Time Off Aol [+Y ] e
TotiTme(min) | 3p | —=p . : .
Flow Rate (ILPM) Z.08 | 7.e0¢f _
Volume (iiters) 2. | £6.72.
Mctlonl..xmlt v 7 :
Rasultsm:c )
~ |QC Recounts ffcc) B
|QC Analyst -
| SAMPLE LOCATION N
Sempie Mo, toc | e ] ARE | uAM |
VAHiG- 0o |BtSa Al 30 v e EESaT /2] Pl —8 |-
PR 5 APVZD ,Uae._md Ll P x| — |
y=2-71.8 - |2 B M| — 4t
sk, BT | ' - lol 5 yl— |14
%0 TLaul ) - 128 iml— 14
-0 HA Treic. - lolBiwa] 111
Height (HT) - -
Location (LOCY. | = Insids Work areq. O = Culmide work ared
Type (TYP): G=Cenerai Aisa P =Pamsonal A=Amblent B = Finid Bank
Phase (PH): ‘S=Pra-Stayt R=Removal E = Establish Containment C=Clesrup F=Finalair

Abatemant (ABT):  FP = Fireproofing CT =Cailing Thes FT = Foor Tlles Bi = Baller
TP = Tranmite Panal  AC = Acoustical Caifing Textima M = Adhweive Mastics

R = Roofing Materials Py Lagging
Samping (SAM):  AG = Aggresalve 'NA = Nmp-r;m

Nate: All Personal Samplex Must Have Worker Name and Social Security Number.

mmﬁfﬁmmw;‘ﬂmm

LATEMPLATEMSBES TOSWAASD, TMP



» B7/14/2888 16:12 85685843968

EMSL ANALYTICAL INC

EMSL Analytical, Inc.
107 Haddon Ave,, Westmont, NJ 06106

Phone: (509) 8584800 Fax: (809) 8584950 Emall: sviegel EMBL com

Attre 3:::: b:elwn Customar !D): VERSS8
rinc, . '
6850 Versar Center Cus(c_»mer PO:
PO Box 1548 Received: 07M13/00 4;36 PM
Springfield, VA 22151
Fax: 70 680 : -
ax 3-642-6808 Fhone: - 703-542-6820 EMSLOder 040011572
Projoct:  EPA-VERMICULITE EMSL Projsdt ID:
Anaslysis Date: 711312000

Ashestos Fiber Analysis by Transmlgsion Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Leval Il Method.

Analyrical
Velume Asbestos # Strygiyres Sensitiviey Can ion
Sample (liters) Typefs) Asbestoy  Non-Ash. (cg) (S/mm?) Se¢  Notes
AMS-052-A 423 Nona Detected 0 1.0047 <1103.19 <1.0047  Sample was malyzad by ndiract
prep, ush and resuspand, 5% of
040011572-00071 sample wae fitared for anzlysiy,
AMS-053-A 424  None Dstocted ] 1.0028 <1103.1% <1.0028  Bampla was anaiyzed by indirect
. - prop, ash gnd resuspand. 5% of
040011572-0002 sample was fillarad for anstysis,
AMS-054-A 418  None Datected 4] 0.0151 <16.38 <0.0151
40011572-0003
AMS-055-A 415  Nona Detected 0 0.0182 <16.3% <0.0152
0400171572-0004
AMS.056-A 85 None Detected 0 3.2868 <551.41 <3.2868  Sempis wes analyzed by indirect
prap, msh and resuspend. 10% of
G4001 1872-0005 =ampia was filterad far anslysis,
AMS-057-A 65 Nong Detected 0 6.5605 <1103.19 <B6.5605  3smpis was anstyznd by Indirect
prep, Bsh and resuspend. SH% of
0400115720000 sample was fitared for analyals,
AMS-058-A 403  None Detected 0 0.5271 <551.41 <0.6271  Sample wea analyzed by indirect
prep, xzh gnd rasuspend. 10% of
04001 1572-6007 sampin was filered for snalysly.
ANS-058-A 424  None Detscted 0 . 0.5012 <451.41 <0.5012  Sample was analyzad by Indiect
Prop, aeh and resuspend. 10% of
040011572-0008 sample was flitgred for analygly.
AMS-060-A 418 None Detectad 0 00151 <18.39 <0.0151
040011572.0009
Anant Samudra ﬂ/‘
L4
Analyst Staphen Siegel, CIH

or other approved signatory

Dizclgimere: The lsboratary ia not responaibie for data rapatsd in tructurea/on, which i depandent on volume collectad by non-laborstory peronmml. This repart may not bo

Gupiicated, axcapt in full, withoul writien perml EMBL Analy
av; I8 URON rugst.

r NVLAP PLWTEM #104048-0, NY ELAP #10872

by , Inc. This repor, muat not ba used t claim praduct andomament by NVLAP r any agancy of the U6,
Gmm\" Thin rapert relates anly o the eampias wporiad above. Quallly cantr! deta (including 93% confidonca imits end Isbomitory and snulvety ActLracy and précigion) la

wve| -1

bl 1

PAGE B1/84




A7/14,2808 16:12 8568584960 EMSL. ANALYTICAL INC

EMSL Analytical, inc.

107 Haddon Ave., Westmont, NJ 08108

Phone: (609) 8854800 Fax: 358-4960  Emalr: eslogal@®EMSL.com

Attn: David Neison Customer ID: VERS96
g;.‘rs?)a\rhl;::z_ir Center Customar PO;
PO Box 1549 Recaivad: 07/13/00 4:36 PM
Springfield, VA 22151

Fax: 703-642-8809 Phone: 703-542-8820 EMSL Order. 040011572

Project: EPA-VERMICULITE EMSL Projsct ID:

Analysis Date: 71132000

Electron Diffraction (SAED),
X-Ray Microanalysts (EDX) - Perfo

Asbestos Fiber Analysis by Transmisslon Electron Microsco

pY (TEM), Selected
and Energy Dispersive
rmed by EPA Level Il Method,

¥

Area

Analyilcol
Volume Asbestos # Structurag Sensitivity hon
Sample (Hsery) Type(s) Ashestay  Non-Asb. {sscc) (Smm?)} See Notey
AMS-061-A 415  Nona Detected 0 0.0152 <1638 <0.0152
040011672-0010
AMS-082-A 81 None Detected v} 3.4654 <551.41 <3.4654  Gampiewas snalyzed by indirect
i . . . prep, wah and msuspend. 10% of
040011572-0611 BEMpls was fillorad for anglysly,
AMS-063-A 62 Nona Detectad 0 3.4302 <551 41 <3.4302  Bemple wes analyzed by indirect
piop, szh and resuspend, 10% of
S40011672-0012 sample was filterad for analywis.
!
//“‘
Anant Samudra
Analyst Stephen Singel, CIH

or other approved signatory

Y i3 not reapansibia for data raparted [n structurosicc,
permissian by EMBL Analylics, inc. Thia re
eporiad abova. Quality aontrol data {nak

Discluimers; The iab

ckiplicatad, axcept In full, without wrinen

Govarnmen], This report relates only 1o the sampies 7
w Ugpr requast.

lad fie NVILAP PLMITEM #01048-0, NY ELAP #10872

which la depandent on valumas colleciad
port must nol be used 1a claim prod

By non-laboralory parsannel, This report may not ba
Ut endorasmant by NVLAP or mny agancy of tha U.8.
e fimite and Y And Bnslynts’ accuracy and precielon) le

ding 95%

TEjK.evel lI-1

Paga2

PAGE - 82/04




. B7/14728P08 16:12 8568584560 EMSL ANALYTICAL INC PAGE B3/84

EMSL Analytical, Inc.
107 Haddon Ave., Weatmont, NJ 08108
Phons; (805} 858-4200 Fax: (609) 038-4980 Emall: sslegel@EMSL.com

Altn: Davld Nelson Customar 1D; VERSS8
Vemar Inc. Customer PO:
8 t '
peoo Varsar Center Receivag: 07/13/00 4:38 PM
Springflald, VA 22151
Faxf 703-842-8B09 Phone: 703-642-6880 EMSL Order: 040011572
Project: EPA-VERMICULITE EMSL Project ID:

Analysis Date: 711372000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Flbers/

Sample Location Sample Date  Vofume Flbers Fields (fibveco) rom? ¢ Notes
AMS-052.A 7/13/2000 Overioadad
Q1001 7572-00071
AMS-053-A 7H3/2000 Dverioaded
040011572-0002 1
AMS-054-A 71312000 418.28 130 100 0.008 16.58 0015
040011572-6003
AMS-0535-A TH 32000 41471 120 100 0.006 15.2¢9 0.014
0400115720004
AMS-056-A 7/13/2000 Ovarlonded
0400115720005 '
AMS-057-A 71342000 Ovarloaded
R40011572-0008 _
AMSE-058-A 71372000 Overtoaded
04007 1572-0007
AMS-058-A 711312000 : Cveriaadad
$40011572-0008
AMS-060-A 71372000 41828 7.0 100 0.008 8.92 0.008
040011672-0009
AMS-061-A 7/13/2000 41471 105 100 0.006 13.38 0.012
040011572.0010
AMS-06Z-A 7113/2000 Qverlnadad
040011572-0011

Tom Beer 4‘//’ P

Analyet Staphen Siegel, CIH

or othér approved signatery

Limit of detection 1 7 fibars/mm®. The izborglory ia not responsiia far datg reporiad In fibersice, which is depandant on voluma collscted by non-iebaretory perssnnel. Tia repart
felntes only to the sampi¢s reporiad shove.  This report mey nol be rEprodUCed, excapt in full, withaut written epproval by EMSL.

Analysla parformed by EMSL Wastimont [NY State ELAP #10872)

PCM-1 10f2




B7/14/2688 1b:12 8568584368 EMSL ANALYTICAL INC PAGE @4/84

EMSIL. Analytical, Inc.
107 Haddon Ave., Wastmont, NJ 03108
Phona: (609} 858-4800

Emall: ge)

Attn: eavld Nelson Customer ID; VERS26
ersar ing, .
6850 Versar Center Customer- PO )
PO Box 1549 Recalved: G7/13/00 4:38 PM
Springflald, VA 22151
Fax: 703-642-8809 Phona: 703-642-8889 EMSL Order 040011572 ,

Project: EPA-VERM’CULITE EMSL Pro;ed D

Analysis Date: 7/13/2000

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Flbers/ Fibers/

Sample Location Sample Date  Volume Fibers Fields (fitvec) mm? ¢ Notey
AMS-083-A 711372000 Ovartosded

040011572-0012

AMS-064-A 7/13/2000 000 <55 100 <7.0 Flald Rlgnk

040011572-0013
AMS-0685-A ) 711372000 000, <55 100 <7.0 Fiald Blank T
040011372-0014

AMS-066-A 13/2000 000 <55 100 <7.0 Fiaid Blank

04001 1572-0016

AMS-067-A 741342000 000 <55 100 <7.0 Ficld Blank

040011572-0016

Steve Slegel %/‘/

Analyst 4 Stephan Siegsl, GIH
or other approvad signatory

[ i of dmaction 8 7 fibars/mnt®. The laboratory is not reaporsisin for dnix reported in fibera/oe, which s aapandert on voluma coljected by non-labaralory persannel. Thie mport
falales only to tho samples reparted ebove. This Tepoit may not ba reprodcad, mxcept In hall, without wriltan Rpprova) by EMAL.

Analysin perfomed by EMSL Westmont (NY State ELAP #10872)

PCM.1 _ 20i2




| | 4613
versar

CHAIN OF CUSTODY RECORD

PAOUECT NO. | PROJECT NAME £77 . ym;@/&zﬁ / PARAMETERS e
0.2
SAMPLE J Printed] &
Wé»f T 4 lren) / 6‘} ﬁy seaRs
Si'l::fi DATE YIME g E STATION LOCATION
NUMBER ]
A1 1t gl boe b7 PwlE | /
i s DoTn sHesT—
(-5t
US55 9
uS 0% =
C-033 P -
DM 058/ =it
tows 05?72 o =
W N4 Ul
Date / Time | Received by: (Signature/ Aelinguished by: (Signaturs; Date / Time l Received bry: [Signature)
ffth% {!760 |
' (Printed) {Printed) {Printed)
; e 20
d -unquuhedhy {Signature) ! Daui(Tima g:;::::for Laboratory by: D-t-‘f‘Tim- Remaris <RiA r¢/ “TE - PN Gz
{Printed) {Printed}

KPpin TEPER- SIEES ’ZL/'

—Tirits Llramanl




WYWersar- ‘
ASBESTOS AIR SAMPLE DATA

Client, 74

Versar Job No. _240/. co5_
Project Manager, Azedd U TAS
Date: 7 [/Z. 179 Shitt s

Sample Location; ¢C%24<H
Sampies Collected by: 2 A

Callecion Method, £42%5; CH- LA 2L Analyze for ZETRA
Sample Media__- ¢ st Yemp: 57 (Rel. Humid: 45
: SAMPLE DATA
Sampla No. SOfA o s sl \ sz \ v a3 A
Pump No. L j’ y 25 M ' 63 563 02
Time On 255 lezss ly3cy Uril | /o7d /234
Time Off fezq sy VI 144 I Wi 473
Total Time {min.) - 43 Y3 Uz 2 70 Y 3ey
Flow Rate (LPM) C%L |Fgsp (7859 \Z37¢ |2o¥e 2263
Volume (iiters) Yot 7 | Sez.58 |\ Gi.27 {4798 | 6126 | &) EF
Fibers/Fleids ' e RS
Detection Limit b
Resuita ficc g
Analyst
QC Recounts (ficc)
QC Analyst
SAMPLE LOCATION

Saapie No. Wr [ | vve 1 M | Al | SAM
w% A KD IR T ol T |4 | M| — |4
s-OSTA | 7650 ey RTAUE] bl |A ||~
S/l |\ OuEToE CovTassuc T v el AlM | Tl
Vs 06/-8 1S T i pEime T _ Bole|Alm ! -

SeA VFensoml. or/ Davysg Lo =z | P wm] -~ |

[ O0bZH (Fleelonrnt _ans VIR algsce) e L | P |l = P
Height (H])
location 1 OC) | = inside Work arem O = Qutside work area
Type ): G = General Area F »Personal A=Ambient B = Field Blank '
Phase (PH): $=PreStat R =Remowal F =Esablish Containment C=Cleanup F =Final air.
Abatement (ABT):  FP=Flreprmofing CT = Ceiling Tiles FT =Floor Tiles  Bi = Boiler

TP = Transite Panel  AC = Acoustical Ceiling Texture M = Adhesive Mastics
R = Roofing Materials Pl = Plpe Lagging ‘

Sampling (SAM): AG = Aggressive  NA = Non-Aggreasive

Note: All Personal Samples Must Have Warker Name and Social Security Number.

Comments: 42/ P LTI 2 e HIVH# OF

ufy!

=

.

A’ 7R Frrirlus? W s d) 2

A4

=

LATEMPLATEVARRESTOS\AASD. TMP



Yersnr.

ASBESTOS AIR SAMPLE DATA

Versar Job No. MK s

Client__ =224

Project Manager: Lza29 /R er/s

Date: fz i 4 7P Shift /%857
Collection Method: 224y Zsby /E#4 LevEs- -

Sample Media:_- 75,

& I wm ASSETTES

Sample Location, _ZaZ5erSi 77

Samples Collected by, Z4:2% et/
Analyze for, BT/ ASBSIOS

Temp_ §52  /Rel. Humid: ‘ﬂ/éf .

. SAMPLE DATA ‘
Sample No. o pzes s 53 1) o o lans oSS il -0sk A | oS 74
Pump No. /73 4 ﬁ?é’ | Mot /3 €03 | eoz
Time On adh 3¥ | /873 /0332 233 | w37
Tine Off /7 /17 /22 /s /e ? Ho P
Total Time (min.) A i/ L2 Y d&o 30
Flow Rate (LPM) ¢ 346 gis0 | F5F | £e2v |2 /F 12757
Volume (fiters) 2,237 | Yo7 v L 8. 278 | gy 20T | 6% ST (G Ry
Fibers/Fields |
Datection Limit
Resuits ficc
Analyst
QC Recounts (ficc)

QC Anaiyst
SAMPLE LOCATION

Sempie No. HT e | TYR BH | ABT | SAM
-0 A| 72570 cns7RTe e 7 sol T (A |l — (44

(053 A | 2SI CormhImET SOVZ | A la| - |4
s -o3Y - f T A= CoLTREEXNAT™ TH Ol A w| - yr;
M -oT5 -4 o TSHIs ¢ acTiBlReesr— sHlolA | — (4
oS 0% -4 | Asncdl. ok Ziesy  Liagso P I | —

(- DSPA Vexsoede. as daw7o siwsed ok 7| P | | — |H
Height (HT)
Location (LOC): 1 = inside Work area O = Outside work area
Type (TYP): G = Gensral Area P = Personat A = Amblant = Field Blank :
Phasa (PH): S=PreStat R =Removal E =Establizsh Containment C=Cleanup F = Fnal air.
Abatement (ABT).  FP=Flreproofing CT =Celling Tiles FT = Floor Tiles  Bi = Boilar

TP = Transite Panal  AC = Acoustical Ceiling Textira M = Adhesive Mastics
i R = Roofing Matertais Pl = Plpa Lagging

Sampling (SAM): AG = Aggressive  NA = Non-Aggressive

Nete: Al Personal Samples Must Have Warker Name and Sodal Security Number.

" Comments: _%gﬂ&%f@
AHUGAE ph ToPGLE Gtone

L W ETFE

DL LA [Jorh o

—

LATEMPLATEVASBESTOS\AASD, TP



EMSL Analytical, Inc.
107 Haddon Ave., Westmont, N.J 08108
Phone: {609) 3584800  Fax: (509) 858-4960

5 R

Aitn: David Nelson Customer {D: VERS96

\elfgsr%a\rl inc. Cont Customer PO:

ersar Center N .

PO Box 1549 Received: 07/14/00 10:30 AM

Springtield, VA 22151
Fax: 703-642-6809 Phone: 703-642-6889 EMSL Order: 040011640
Project:  #4601.005/EPA-Vermiculite EMSL Project ID:

Analysis Date: 7/15/00

'« ‘Asbestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Level Il Method.

Analytical
Volume Asbestos # Structures Sensitivity Concentration

Sample (liters) Type(s Asbestos  Non-Asb. (Sec) (S/mm?) S/ec  Notes
AMS-068-A 403 None Detected 0 0.0157 <16.39 <0.0157
040011640-0001

AMS-068-A 424 None Detected 0 0.0149 <16.39 <0.0149
840011640-0002

ANS-070-A 418 None Detected 0 0.0151 <16.39 <0.0151
040011640-0003

AMS-071-A 415 None Detected 0 0.0152 <16,39 <0.0152
040011640-0004

AMS-072-A 58 None Detected 0 0.1096 <16.39 <0.1096
040011640-C0G5

AMS-073-A 60 None Detected 0 0.1052 <16.39 <0.1052
040071640-0006

Ron Mahoney

Analyst o Stephen Siegel, CIH
or other approved signatory

Disclaimers: The laboratory is not responsible for data reported in structuresice, which is dependent on volume collectad by non-aboratory personnal. This report may not be
duplicated, except in full, without written permission by EMSL Analytical, Inc. This report must not be usad to claim product endorsement by NVLAP or any agency of tha U.S.
Governm This report relates only to the sampies reparted above, Quality control data (including 95% confidence limits and laboratory and analysts' acouracy and pracision) is
aki N request,

A

]
dited fr NVLAP PLM/TEM #101048-0, NY ELAP #10872

evel li-1 Page 1




EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08168

Phone: (609) 858-4800 Fax: (609) 8584960 Email:
R L

Atftn: David Nelson Customer (D: VERS96
gg;a\zle?;\r Center Customer PO:
PO Box 1549 Received: 07/14/00 10:30 AM
Springfield, VA 22151

Fax: 7023-642-6809 Phone: 703-642-6889 EMSL Order 040011640

Project:  #4601.005/EPA-Vermiculite EMSL Project ID:

Analysis Date; 714/00

Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94

LOD Fibers/ Fibers/

Sample Location " Sample Date  Volume Fibers Fields (fibvec) mm?* ¢ Notes
AMS-068-A 713/00 40270 14.0 100 0.007 17.83 0.017
040011640-0001

AMS-069-A 7M3/00 42360 17.5 100 0.006 2229 0.020
0406711640-0002

AMS-070-A 7113/00 41830 <55 100 0.006 <7.0  <0.006
040011640-6003

AMS-071-A 7300 41470 <55 100 0.006 <7.0  <0.006
040011640-0004

AMS-072-A 7/13/00 5760 55 100 0.047 7.01 <0047
040011640-0005

AMS-073-A 7/3i00 6000 9.0 100 0,045 11.46 0.074
040011640-0006

AMS-074-A 7/13/00 000 <55 100 <7.0
040011640-0007 '

AMS-075-A 71300 000 <65 100 <7.0
040011640-6008

ANMSOT6-A 7/13/00 0.00 <55 100 <7.0
040011640-0009

AMS-077-A 7113100 000 <55 100 <7.0
046011640-0010

1 ‘ E
Tom Beer

Analyst Stephen Siegel, CIH
' or other approved signatory

[ "Timit of detection is 7 fiversimm®. The laboratory is not responsible for data raported in fibers/ce, which is dependent on volume collected by non-{aboratory personnel. This report
relates only to the sampies reported above. This report may not be reprochuced, except in full, without written: approval by EMSL.

Analysis performed by EMSL Wastmont {NY State ELAP #10872)

PCM-1 ‘ 10of1




Yersar

CHAIN OF CUSTODY RECORD

4614

.,;2;;7:&) PROIECT NAWE _L52)] ok Ll T [ [ ranamerens o T
—; ——— / . 7,}1/{?///9 A4S «0°$ I\{L“ \@W REMARKS
zcm:g DATE | TIME § é STATION LOCATION ip-o NN @(’

0451 7,//3//@ LrE B s L ]

PG 67/ [Trr _sHeerr

WS 0P/ <,

oS -1 =

D5 022 P =

LA, e

s oH-70 =
MS-oxp |

ot ||

/s 07767 V J/ AN

R ln,quls e’lmby (Sighatupf} Date / Time | Received by: (Signature) Relinquished by: (Signature) Date / Time | Received by: (Signature)

Z Zf %%‘ / 7//,? AV ] O
rinted) ‘ {7 {Printed) (Printed) ral
/4/:[//6/ AR 2
Retinquished by: (Signatures ' oa:.]/'rima g%%z{:mmr by: Date {/Time Remarks /)ﬁ A ¢ /(3;;?47 ey g §
{Printed) 4 Printed) ’ §

Shan K;MWh X REfOnT 1B e é%éﬁﬁ;d




Versar. | | q 0
- ASBESTOS AIR SAMPLE DATA %@) W

Versar dob No.__ Y40/, 805 Client_ /A
Project Manager, £Za0A JGuzaiz s Sample Location; £CZL/SH77
Date: 7.1/3[20 Shift__jZzsr ‘ Samples Collected by; c‘—z.r
Collection Methad: 4225 25y /72 et Anat ze for- BE72
Sample Media; »ir'a’r [ Sum _peE 25 CeTIES Temp:___7&° /Rel. Humld (Qiz é

: | : SAMPLE DATA '
Sample No. Attt At A | o 40 2N i 07} B L oAl V2.5
Pump No. V.44 [G7% /ééé? /&3 3 FO2
Time On L3O | g | fJ8 (/Y E | jyo | yro2
Time Off [SYS | /5ds (i lisvp 1532 T /5ez
Total Time (min.) 42 gL 47 Yz 72 72
Flow Rate (LPM) 7366 | F. 350 | 9KT7 {2574 |/ F2/ | Z.oo
Volume (liters) | 4/r7 7331 478 (5™ |4/8. 28 | 28 | 57 07| oo
Fibers/Fields .
Detection Limit
Resuits ficc
Analyst _
QC Recounts (f/cc) .
QC Analyst

| *SAMPLE LOéATION"*.,_‘ . _

No, Hr {1oc { 1Y | AW | ABT | sam
G-(ph f 727 B e ' s'olr |4 [m ] — |ra
SR QY270 conTAL g sot A Im] - [ua

Y SOl olA IMI- Ma

A1 s =17 ) PH TS0 cOLTRIEIAG T shlola [ ] =l
@}445.072/4_ PERSQUNC S DAVIR) Liez soel : 1_37 e U?I PIM| -l
"‘[gylsﬁzjf"lﬂ PERSae. o) “Ph)TR Leesop 2N Pl — (8B

Height (HT) :

Location (LOC): | = Inside Work area O = Qutside work area

Type (TYP): G = General Area ' P =Personal A=Ambient B = Fieid Blank

Phase (PH): 'S=PreStat R =Removal E = Establish Containment C Cleanup F =Finalair M=o,
Abatement {ABT): FP = Fireproofing CT = Ceiling Tiles  FT = Fioor Tiles = Bailer

TP = Transite Panel  AC = Acoustical Ceiling Texture M = Adhessve Mastics
R = Roofing Materials P! = Pipe Lagging
Sampiing (SAM): AG = Aggressive  NA = Non-Aggressive

Note: All Personal Sampies Must Have Worker Name and Sociaj Security Number.

2c,

Comments: -
/é&m ﬂ_/zﬁg erﬁzmg /Mbt/cc-ﬂ

Heplog:
DuST

AIO P2 E

LATEMPLATE\ASBESTOSVAASD. TMP



' AS_BEST OS"A_!R SAMPLE DATA, S |

Versar Job No. ._ %/ o5 Client___ /4

Project Manager; LZ#4) #7325 - Sample Location; s 2z5¢/c077

Date: ///7 (20 Shift__fex7, - Samples Collected by~—2%¢ a2 ctzs00 .
Collection Method: TV [ FP (28 T Analyze for. S B Licsrrms )
Sampie Media; . YJ /. 2/ Cossu €, Temp_ 2% __ ‘MRel. Humid: (DK

: __ SAMPLEDATA ' | .

Sampie No. AL o pipous 7526 @Jgﬂ#ﬁuwﬁ

Pump No. T LA | Be et | Beiglc Dt

Time On N . G s | - "A/ulb - ise . ? 1 #t

Time Off '

Total Time (min.)

Flow Rate (LPM)

Volume (liters)

Fibers/Fields

Detection Limit

Results ficc

Analyst

QC Recounts (f/cc)

QC Analyst

SAMPLE LOCATION _
BUTHA| ek’ —lolz Ml -lwl
[SON /3| B/ . | —lolrlMm|-lu
Vs O& 7| Azl —lolz M| |
N5 0727 5l rp//l Vo lnlml| -

Height (HT) .
L ocation {LOC): | = Inside Work area O = Qutside work area
Type (TYP): G=GeneralArea P =Personal A=Ambient B = Field Blank

_Phase (PH): S=Pre-Start R=Removal E-= Establish Containment C = Cleanup F = Final air M =TIV ixY
Abatement (ABT):  FP =Fireproofing CT = Ceiling Tles FT = Floor Tiles  Bi = Bailer’
TP =Transite Panel  AC = Acoustical Ceiling Texture M = Adhesive Mastics '
R = Roofing Materials P = Pipe Lagging
Sampling (SAM): AG = Aggressive NA = Non-Aggressive

Note: All Personal Sampies Must Have Worker Name and Social Security Number.

Comments:

LATEMPLATEVASBESTOSVASD. TMP



EMSL Anaiytical, Inc.

107 Haddon Ave., West i, NJ 08108
Phone: (803 368-4800 Fax: (809)858-43960 . Emall:  aglepel@EMSL com )
I A N L g ey, A PRI DT T et Sanns T I T 3 S T R S 5
Altn: eawd l\llelscn Cugtomer ID: VERSSS
ersar inc, }
6850 Versar Center Cuat(.’mor Fo:
PO Box 1549 Racajyed: O8/02/00 10:54 AM
Springtisid, VA 22151
Fax: 703-842-85809 hone:  703-84
PR oy PAV 8(?!. P ! 26589 EMSL Order: 040008547
roject:  EPA Venmicullte/s801.005 EMSL Project ID:
Analysis Date: &3/2000
Asbaestos Fiber Analysis by Transmission Electron Microscopy (TEM), Selected Area
Electron Diffraction (SAED), and Energy Dispersive
X-Ray Microanalysis (EDX) - Performed by EPA Lavel II Method.
: Analytical
Volume Ashestos # Structures Sensitiviey Concentration
Sample (lgers) Typefs) Asbestos  Now-Asb. Seg) (Smin’) Sl Nozey
029A 877 Nane Detacted 0 0.0083 <1839 <0.0083
040008597-0012 L2 b Vit
G30A 676  Nona Detectad 0 0.0083 <16.38 <0.0063
040008557-0013 A W v Al Ly
7 g
03A 408 None Datscted 1 0.0155 «16.39 <S5
040009537-0014 O T
03zA 407  Nohe Datacted 2 0.0155 <16.38 <0.0155
040008597-0015 o Vi
Fren Y Bt
033A 408  Overloaded
8p008597-0018 Qe wi:Ji o
034A S0 None Datected 12 0.0702 <16.39 <0.0702
040008507-0017 e
035A 88  Nona Detected 3 0.0718 <18.39 <0.0718
040008597-0013 SV AO N
i
Debple Little
Analyst Stephan Siagel, CIH
or othar approvad signatory
Discialmers: The | v i not rexponalbie for dgte feported in sbuctureases, which ia depgedent on volurme wlw by non-laboretory parscnnel. This fepart may not be
duplicated, aucapt in full, Without written germiselon by EMBL Analytica, inc. This repon must not 8 used to cigim pmduat engoraement by NVLAP o any agency of the U S,
Governogent. This repoit rolates only inthe samples raported abows. Quality contral date (Inciuding 95% conf {imits and lab Y 8hd analyste' ncoumcy and precigion) <
avallabiipon mqueat.
il for NVLAP PLMITEM #101048.0, NY ELAR #10872
Leval iJ-1 Page 1 ’




EMSL Analytical, Inc.

107 Haddon Ave, Westmont, NJ 0#108

Attrr: Qavid Neison Customer ID: VERS96
Versar Inc. Cust PO-
6850 Versar Center t.:mar ’
RQ Bax 1549 Recaived; OBM2/00 10:54 AM
Springfleld, VA 22151
Fax: 70! 2~ : .
P"’: ' E;:G: mn " Fhone:  703-642-6889 EMSL Grder- 040008567
fect: ermiculite/4801.006 EMSL Project ID:
Anatysis Date: 6/2/2000
Fiber Analysis of Air Samples via NIOSH 7400, Revision 3, Issue 2, 8/15/94
op Fibers/  Fibery/
Sarmmple Location Sample Date Volurme Fibeys Fieidy idvec) L % Notes
025A 6/1/2000 87892 <55 100 0.004 <70 <0004
040008597-00067 3 X
‘»fm,;,{a/w.x Ps
0304 612000 67554 <55 100 0.004 <70  <0.004 I
0400085970002 . N
59 Al
031A 6/1/2000 4801 S0 100 0.007 11.48 0on ;
840G08597-0003 ' ey AT
et S KT AT
Q328 8/1/2000 4718 110 100 0.007 14.01 D13 ’
040008597-0004 B
033A 6/1/2000 Di-rianflad, i
040008597-0005 -
i g li W f
034A 8/1/2000 Overinaded i
046008507-0068 i :
03sA 8/1/2000 87.87 240 100 0.031 3057 ( 0134
\__‘____
040008637-0007 e
036A 6/1/2000 000 <55 100 <7.0 Flold Blank |
040008597-0008 bk
L2AL i
037A 81172000 0.00 <55 100 <7.0 Fleid Biank
0400055970009 N
038A 8/1/2000 000 <55 100 <7.0 Flald Hlank
046008597-0010 i _
IR
0394 6/1/2000 000 <55 100 <7.0 Fleid Blank i
- O . 1o be
040008557-0011 kaidi
Dava Staphope
Analyst Staphan Slegel, CIH

of other appraved signatory

Limit of detgction I8 7 fibersfmm®. The iabaratory le not eexpangible for dak
relates oniy to the xsgmpios raported above, This repait may not e reproduced, oere:

Angiybis: performea by EMSL Weetmont (NY Swt ELAP #10672)

rgportad in fibergfcr, which is

dependent on velume
Pt In ful, without waitten approval by EMEGL.

collactad by non-laboratory parsonnol. This mpart ;

PCM-1




CHAIN OF CUSTODY RECORD

4604

%T y;

PROJECT NAME @/4 m@(wj

/e

PARAMETERS

FIELD
SAMPLE
NUMBER

-

TIME

coMP.

GRAB

%4. 2e,

STATION LOCATION

&

$
£

©
53
X

INLUSTRIAL ¥
MYGIENE SAMPLE

Q

REMARKS

v

027
03P

SEM PLE

1 |

Lein s,

PuS-p32-4)
S-033h

$pIU-§

-03{1}

S-v )

|tus 0372

P 097

A/ﬂ 5-039-4

Y

v/

Date / Tims

|

W‘s.?‘

é///&!’/ /5

Recaived by: (Signature;

Relinquished by: (Signeruce;

Date / Time

|

{Printeqg)

{Printed}

Recaived hy: {Signature)

)7)4/@ A Hezia

Rllinquuhtd by: (Signature}

/,/ /47 [

{Printed)

Date / Time

|

Raelned for Laborgtpry by:
£5i)

{Printed]

A,

Date / Time

——

A/Prlmedl

S flgrm

Comrn,

¥m”

Dietribyition: Qripinal Phyy Gre Accompanios Shipricnt (witite ang weliaw); Copy 1o Cosrdinmar Fieid Sit

It i daninle

/1
Al J 2 7




b

Note: All Personal Semples Must Have Workes Name and Social Security Numbear.

Comments:__Z4MAES _apyteares prmg' MIZEAE 15 Zo 7D
LERMLO L TE

Yersar.. .
ASBESTOS AIR SAMPLE DATA
Versar Joi No. 4/59/ . s . Client: Pl . ' '
Froject Manager. Lzesy dyzesr Sampile Location; £427 AL
~ Date:¢& [/ (&0 Shift: ' Sampies Colle : g
Coilection Method: PEZ Analyze for I - '
Sample Media; . § Egzgﬁ ;% Temp,___ #3"% Ral. id__S2H% -
Ample ia; - Jsemr Al ‘ez&m Z7 rﬁ;"Humld 2 -
- , SAMPLE DATA

Sample No. 1\ oA [t/ A L oo A 3% e

Pump No. (oo | 672 | fogt | 1679 | g ¥ 525"
Time On /247 /352 W33 | /53Y | 1530 | IR
Time Off 8y 505 [ ter?F | sy P | 7P
Total Time (min.) 3 73 Y 4¥ Y4 | ¥4

Flow Rate (LPM) 72720 (2.25¢ QG213 |Fz5v |7 232 | 2.0y
Volume (liters) 626.72 | IS5 | 408.9) | %717 | b 2 £9.9%4
FlberafFields

Detection Limit

Results fice

Analyst

QC Recounts (ficc)

QC Analyst

SAMPLE LOCATION
Sample No, HT Jwoc | TYr | PR | ABT | sam ‘
oM |z iy Eolo A [5]- |
5o | PRz gy , _ Olo |A |Si{— Imm
) | ER— PN I ] 7 ey 5% 0 A {uy — g
ez ~ LT solo 4 |4~ ¥
- AR Kt AR ‘
SN YRR L SO G e ks TP [y s

MHeight (HT) A

Location (LOC): | = Inside Work area- O = Qutside work area :
Type (TYP): G=General Ama P =Pemsonal A= Ambient B = Faid Blank - :

Phage (PH); S=Pre-Stat R =Removal E = Establish Containment C = Cleanup F = Finai air M=M1IKL,
Abatement (ABT): FP =Fireproofing CT =Ceiling Tlas  FT = Flgor Tiles  Ri= Boller

’ TP = Transite Panel  AC = Acoustical Ceiing Textura M = Adhesive Maatics
R = Roofing Materials P = Pipe Lagging
Sampling {SAM): AG = Aggresave NA = Non-Aggressive

LA TEMPLATEMSRE STDS\AASD, TMP

Y e




Versar..
' ASBESTOS AIR SAMPLE DATA
Versar Job No. 1/&9/ wﬁ/ Client. C;/ﬂ
Project Mapager W/ Sample Location:&/o2 27
Date: &/ / 1A° shift Samples Collected by LM%
Collection Meth %{ m&/ﬁ; Lrotr. Analyze for ﬁ@,‘&m ,
Sampie Media: - fusa/. 4y Temp: %€ /Rel. Humid;__ 507
L Il W€ frup), ' ‘
' SAMPLE DATA
Sampie No, SO A | 8\ S 027 5035 ) B OB |
Pump No. | oZ | B . C | Bt | e
Fime On ' /f?.? -‘fll}(w -‘fh—;'m . f‘(m 17 . Fedone
Time O &l 7 '
Total Time (min.)
Flow Rate (L PM) Jo 997
Volume (liters) G? b8
FibersfFieids
Detection Limit
Resuits ficc
Analyst
QC Recounts (fcc)
QC Analyst
SAMPLE LOCATION
Satvigiie No, HYT LoCc | T P4 ABT | SaM
DN st R 2 AFAPIRS PP
AuSo% A | Bzl il 200 O . Bl W
(-0 | g =I5 X|—- |-
3§ | BuraorC ~1C1B |- |-
Vif-8 | BLeaaC — (OB |- |-
Height (HT)
Location (LOC): | = inside Work area O = Outside work area
Type (TYP): G = General Area P = Personal A - Ambient B = Figid Blank : L
Phase (PH): S=PFre-Stat R=Removal FE = Estabiish Cantainment C=Clsanup  F = Final air M=mpalg
Abatement (ABT): FP = Fireproofing CT =Ceclmg Ties FT=FloorTles Bi= Bailer ,
TP = Transite Panel = Acoustical Celling Texturs M = Adhesive Mastics
R = Roofing Materiais F'I = Fipe Lagging
Sarmnpling (SAM): AG = Aggrassive NA = Nan-Aggressive
Note: All Porscnal Samples Must Have Worker Name and Socal Security Number.
Comments: __(MuMel cousegeey Derzai: M OF T Te

LATEMPLATEWSBESTOSWASD, TMP



