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1. INTRODUCTION:

Per your request, on October 18, 1989 A. F. Meyer and Associates. Inc. (AFMA) performed a
limited study to determine asbestos fiber release, if any, from routine buffing and stripping of vinyl
asbestos floor tiles. The study was performed by John B. Love and Reynolds B. Renshaw in classroom
18 at the Sligo Middle School in Montgomery County, Maryland. Southem Insulation, a licensed
asbestos abatement firm performed the buffing and stripping operations. Samples of the 9° x 9° vinyt

fioor tiles indicated they contained 5% chrysotile asbestos in the tles themsetves and 10% chrysotile
.asbestos in the mastic used to adhere the tiles to the concrete floor of the school.

This study is very limited and must not be construed as being all inclusive as to asbestos
exposures encountered by custodial and maintenance staff, students, teachers, and the general public in
schools generated from routine buffing and stripping of asbestos-containing fioor tiles. It was intended
to provide an indication of whether or not there Is a poterntial to release asbestos fibers from the tiles

during buffing or stripping. 1t was also intended to provide a foundation for further investigation #
warrantad based on its outcome.

2 PROCEDURES USED:

The appraximate size of classroom 18 was 30 feet by 28 feet (840 square feet). This part of the
school was unoccupied at the time of the study. Prior to the buffing and stripping operations, the
classroom was totally isolated from the rest of the school by constructing a containment consisting of
two layers of 6 mil plastic sheeting on the walls and a three-stage decontamination facility connected to
the area. A high efficiency particulate air (HEPA) exhaust unit was placed inside the classroom. The
exhaust unit was operated at a low setting so as not to provide rapid air exchange and filtration. The

purpose of the unit was to create a slight negative pressure differential refative to adjacent areas of the
school so fiber release would not occur outside the contained classroom.

After total isolation of the area and prior to performing the floor maintenance, alf surfaces within
the classroom were pre-cleaned via wet methods using amended water. All floor maintenance supplies

(l.e. buffing/stripper solutions and pads) were provided by Channel 4 and Montgomery County janitorial
staff. Buffing and stripping procedures were discussed at length with maintenance staff prior to

conducting the study. For the purposes of this study the following buffing and stripping methods were
employed:

METHOD 1 - BUFFIN

Buff with standard red buffing pad and standard buffing solution. (Duration - approximately 45
minutes}.

METHOQD 2 - STRIPPIN

Strip floor using standard stripping mixture mopped on and standard black stripping pad. Mop
with clean water twice afterwards. (Duration - approximately 70 minutes).

METHOD 3 - STRIPPING

Strip floor using a fine mist spray of stripper solution and standard black stripping pad. Mop
with clean water twice afterwards. (Duration - approximately 70 minutes).

Ouring all fioor maintenance operations, persons performing the work wore full-body protective
(Tyvek) suits and full-face respirators equipped with fitters designed for protection against airbome
asbestos dust/fibers. Workers and survey persons, using appropriate procedures, entered and exited
the work area through the decontamination facility. Once all buffing and stripping operations were
complete and the study concluded, the ficor was mopped and waxed to ensure any remaining dust or
fibers would not become airbome once the containment was dismantied and the area re-occupied.
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3. SAMPLING PROTOCOL AND ANALYTICAL METHODS:

Bulk samples were collected from the water used during pre-cleaning, the water and stripper mix
mopped up after the final stripping method, the buffing (red) and stripping (black) pads used, and from
the residual dust remaining on the tiles after the final stripping and mopping method. General area air
samples ware collected in the classroom prior to the buffing and stripping work, during each method
used, and under aggressive sampling conditions using a leaf blower after the final stripping and mopping
method and before re-waxing the floor. Twe samples were collected during sach sampling period, one

.located approximately two feet from the floor and the other appraxdmating breathing zone level, or five
feet above the floor. One eight-hour alr sample was collectad from the workers’ breathing zone. Two
general area air samples were collected outside the comtained classroom at the entrance to the
decontamination faciity. General air samples were collected with high volume line operated sampling
pumps at a flow rate of 8.5 - 8.7 liters per minute (lpm). The worker breathing zone air sample was

collected using a battery operated personal sampling pump at a flow rate of 2.4 lpm. All sampling
pumps were calibrated before and after each sampling period.

Bulk samples were analyzed using Polarized Light Microscopy (PLM) and Transmission Electron
Microscopy (TEM). Air samples obtained from inside the classroom prior 1o, during, and after the buffing
and stripping operations were collectad on 0.45 micron pore size mixed cellulose ester membrane filters
with 50 mm non-conductive extension cowls. These samples were analyzed using Transmission Electron
Microscopy (TEM). The outside general area and worker breathing zone air samples werg collected on
0.8 micron pore size mixed cellulose ester membrane filters with 50 mm non-conductive extension cowls.
These samples were analyzed using Phase Contrast Microscopy (PCM). The general area samples

outside the contained classroom were also analyzed by TEM. (For specific methods of analyses used
please see the aftached tables).

4 LIMITS FOR AIRBORNE ASBESTOS:

a. Except for abatement activities, there are no exposure standards for non-occupational
settings.

b. There are standards for general air quality after completion of an abatement or response
action and before re-occupation of the areas involved. These standards are based on the analysis of a
minimum of five samples collected within the work area after abatement is complete. Samples analyzed
using phase contrast microscopy must all demonstrate concentrations less than 0.01 fibers per cubic
centimeter {f/cc). Samples analyzed using Transmission Electron Microscopy (TEM) must have an
average of less than 70 structures per square millimeter or not be statistically significartly different
(higher) than 5 samples collected from outside the contained work area.

c. The EPA’'s Worker Protection Rule 40 CFR Part 76 3.121 has been extended to employees of
local education agencies who perform operations, maintenance, and repair (O & M) activities involving
asbestos-containing material. Under the rnule, the permissible exposure limit for asbestos based on an
eight-hour time weighted average is 0.2 fibers per cubic centimeter (f/cc) with an action fevei of 0.1 f/ce.

5. RESULTS OF SAMPLING:

a Analysis results of the sample collected from the water used during pre-cleaning indicated
asbestos was present. Resurts of the sample collected from the stripper and water mix after the
stripping operations showed close to two times that of the water used during precleaning. In both
instances, asbestos structures detected were all less than 10 micrometers in length. Consequently, the
reported concentration of structures greater than 10 micrometers in both samples was less than 122.7
million structures per liter (MILL STR/L).

b. Analysis results of the bulk sample collected from the residue on the buffing (red) pad
indicated a trace of chrysotile asbestos.
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c. Analysis results of the bulk sample collected from the residue on the stripping (black) pad
indicated 1% chrysotile asbestos.

d. Analyss results of the bulk sample collected from the remaining residue on the floors after
the final stripping method indicated a trace of chrysotile asbestos.

e. Results of the air sample collected from the workers breathing zone yielded a concentration
of 0.013 fibers per cubic centimster as an sight-hour time weighted average.

£ General arsa air samples coliected inside the containad classroom before any buffing or
stripping operations were performed (background) indicated airborne fiber densities of 30.5 and 45.8
structures per mm? (0.01 and 0.015 structures per cc).

g. General area air samples collected inside the work area during buffing operations performed
showed airborne fiber densities of 15.3 and 45.8 structures per mm? (<0.01 and 0.015 structures per cc).

h. Genera area air samples collected within the contained classroom during the first stripping

operation (Method #2) showed airbome fiber densities of 91.6 and 229.0 structures per mm? (0.029 and
0.072 structures per cc).

i. Genera/ area alr samples collected within the contained dassroom during the second
stn'pping operation {Method #3) yieided airbome fiber densities of 236,167.6 and 276,316.1 structures
per mm* (77.5 and BS.2 structures per cc). It should be noted that these samples could not be
analyzed by standard TEM analysis because of excessive ioading on the fiters. The samples were
prepared by low-temperature plasma ashing and aqueous redeposition due to overlcading of the fitars.

Complex asbestos structures consisting of multiple fibers may have disaggregated during sample
preparation. Consequently, asbestos structure counts may be blased high.

. General area air samples collected using aggressive sampling techniques after the final
stripping operation indicated airbome fiber densities of 137.4 and 183.2 structures per mm” (0.045 and
0.06 structures per cc).

k. All asbestos sample analysis results are outlined in the attached Tables 1 and 2.
8. CONCLUSIONS:

a Again, this study has limitations and cannot be used to definitively quantify general occupant
and mainterance staff exposure levels to asbestos from floor tle maintenance activities in all situations.
it applies only to conditions encountered and techniques used at the time of sampling.

b. Concentrations found in the workers breathing zone during this study did not exceed the
existing permissible exposure limit nor the action level outlined in the EPA's Worker Protection Rule. The
sampling and analytical method required for worker xposure monitoring detects all fibers with
characteristics of asbestos fibers and which are greater than § microns in length. Levels found however,

do warrant consideration when assassing overall asbestos exposures to employees involved In routine
operations, maintenance and repair activities.

c. Airbome asbestos fiber densities or concentrations found in the general air within classroom

18 prior to the buffing and stripping operations did not exceed fiter background levels (70 s/mm?) when
analyzed using TEM.

-d. General area air samples collected during buffing operations did not exceed filter
background !evels when analyzed using TEM.
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e. General area air samples collected during stripping operations and under aggressive
sampling techniques after all stripping was done did significantly exceed filter background levels when
analyzed using TEM. It appears that airbome asbestos structure densities started to increase dunng
the first stripping method (stripping mixture mopped on and using standard black stripping pad) and
elevated tremendously during the second stripping method (fine mist spray of stripper solution and using
standard black stripping pad). Aggressive sampling conducted after the second or final stripping
method and after the floor was mopped showed that airbome asbestos structure densities retumed to
levels near those experienced during the first stripping method. This leads us to belleve that stripping

« asbestos-containing floor ties using semi-wet techniques has a far greater potential for releasing airbomne
asbestos than stripping methods employing wet or very wet methods. It should be noted that of the
general area air samples collected inside the classroom during these operations, nearly all asbestos
structures found were less than § microns in length.

f. Based on the air sampling, it is the opinion of this study that asbestos fibers or structures
were released from the fioor tiles and became airbome during the stripping operations performed.

The fevels found were above levels considered acceptable for determining the completion of a response
or abatement action and before re-occupancy of such affected areas.

g. The degree of health risk associated with the levels of airbome asbestos found cannot be
accurately ascertained without further investigation and exposure monitoring.

7. RECOMMENDATIONS:

a. Consistent with EPA's guidance document 560/5-85-024 Guidance for Gontrolling Asbestos-
Containing Materials in Buildings ("Purple Book”) paragraph 3.3.3, avoid removing, sanding or stripping

floor tiles containing asbestos. If tiles are removed, do not sand asbestos backing material remaining on
the fioor.

‘b. Implement interim policies in regards to the above until such time that further investigation is
performed and more scientific data becomes available or untll specific guidance is issued by the
appropriate regulatory agencies.

c. [If asbestoscontaining floor tiles must be stripped, use only wet stripping methods. Institute
appropriate engineering controls, work practices, air monitoring, and empioyee protection programs.
Assess axposures to workers during stripping and consider these exposures in overall exposure
assessments of employees involved in routine operations, maintenance, and repair activities.

d. Considerable attention should be lent to the potential for fiber releass during asbestos-
containing floor tle maintenance operations. EPA's involvement and participation is imperative in

affording an adequate assessment of exposure potentials. Appropriate regulatory guidance for local
education agencies must be disseminated at the earliest possible date.
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Asbestios Al Sampling Results

Sligo Middls School, Montgomery County, Maryland

WRC-TV Washington
TABLE #1
TRANSMISSION ELECTRON MICROSCOPY (TEM)
SANPLE SANPLE VOLUMNE TEM ANALYSIS OF AIRI
SANPLE # DATE SANPLE LOCATION IN LITERS FIBER DENSITY IK S/
JLC4 10198901 10719789 | Pre-sample - background classroom 18 1199.8 45.8
JLC410198902 10/19/89 | Pre-sample - background classroom 18 1218.0 30.5
JLC4 10198904 10719789 | Uork area - Mathod #1 @ 5° 1199.8 -45.8
JLC4 10198905 10719789 | Work area - Method ¥#1 @ 5° 1218.0 15.3
JLC4 10198906 10719789 | Work area - Method #2 3 2° 1199.8 91.6
JLCA 10198907 10719789 | Work area - Method #2 @ 5° 1218.0 229.0
JL.C4 10198908 10719/89 | Clean area - ocutside decon entrance 1479.0 122.1
JLC4 10198909 10719789 | Work area - Method #3 3 2° 1174.0 236,167.6
JLC4 10198910 10/19/89 | Vork area - Method #3 @ 5* 1192.0 276,316.1
JLC410198912 10719/89 | Clesn area - outside decon entrance 1662.0 30.%
J1C410198913 10719789 | Post-strip - pre-wax aggressive 8 2¢ 1166.0 183.2
JLC4 10198914 10719789 | Post-strip - pre-usx aggressive 8 5! 1183.0 137.4
PHASE CONTRAST NMICROSCOPY (PON)
SANPLE SAMPLE VOLUME PCH ANALYSIS OF AIRD
SAMPLE # DATE SANPLE LOCATION IN LITERS FIBER DENSITY IN F/N
JLCA 10198908 10719789 | Clean area - outside decon entrance 1479.0 17.8
JLC410198911 10719789 | Personel - workers breathing zone 1152.0 39.5
JLC4 10198912 10719789 | Clesn area - outside decon entrance 1662.0 22.5
JLC410198919 10719789 | slank NFO

< = Less than

ANALYSIS:

NFO = No Fibers Observed
F/MM2 = Fibers per squars alllimeter

$/M2 = Structures per squere miltimeter
F/CC = Fibers per cubic centimeter

S/CC = Structures per cub

Afr samples were snalyzed using Transmission Electron Microscopy (TEM) EPA level 1) (YAMATE, |
Microacopy (PCH) NBOSH 7400 A (es modified by GSHA/EPA counting rules).
accredited laboratory.

Samples were analyxe

* These sumples were prepared by low-tempersture plasme ashing end squecus redeposition due to overlosding of oripl
structures consisting of multiple fibers may have disaggregated during sample preparation,

high.

Consequently, asbeat



Asbestos Bulk and Water Sampling Results
Sfigo Middle School, Montgomery County, Maryland
WRC-TV Washington

TABLE #2
BUL K SAMPLES
SAHPLE PCM ANALYSIS OF BULK SAMPLES JANALYTICAL ¥
SANPLE # DATE SAMPLE LOCATION EXPRESSED IN PERCENT ASBESYOS | DESCRIPTION
JLC410188901 10/18/89 | Red floor tile - classrocom 18 5.0 Chrysotilq
J1.C410188901 10/18/89 | Red floor tile mastic 10.0 Chrysoti L«
JLC410188902 10/18/89 | Tan floor tile - classroom 18 5.0 Chrysotilq
J1 C410188902 10718/89 | Tan floor tile mastic 5.0 Chrysotiia
SAMPLE TEN ANALYSIS OF BULK SAMPLES [ANALYTICAL )
SANPLE # DATE SAMPLE LOCATION EXPRESSED IN PERCENT ASBESTOS | OESCRIPTIONX
JLC410198915 10719789 | Black pad used during Method #2 1 Chrysotile
JLC41019B916 10719789 | Red ped used during Method #1 Trece Chrysotile
JLCL10198918 10/19/89 | Residusl dust on floor after Method #3 Trace Chrysotilq
UATER SAMNPLES
SANPLE TOTAL STRUCTURE CONCENTRATION <10UM SYRU(
SAMI LE # DATE SAMPLE LOCATJON (MILL STR/L) (MILL
JI €410198903 10/19/89 | Water used during pre-cleaning 9666 .4 «122.
JLC410198917 10719/89 | Uater used during floor cleaning after 14491.8 «122.

final stripping Method #3

< = Less Than

ANALYSIS:

> = Greater Than

NFO = No Fibers Observed

MILL STR/L = Million Structures per Liter

Water samples were analyzed using Transmission Electron Microscopy (TEM) EPA method 600/4-8)
using Polarized Light/Dispersion Staining (PLM) 40 CER Part 763 App.A to Subpart F, and Trar

EPA Level 11, a semi-quantative adaptstion.

Samples were snalyzed by R. J. Lee Group, and #



ATTACHMENT 2
HARD COPIES OF LABORATORY ANALYSIS REPORTS



| KJLeeUIoUp /& =

The Mstarials Characterizstion Specislists

LABORATORY REPORT

laaalaaaaadiaf 322220000

A. F. MEYER AND ASSOCIATES, INC.
4849 OLD DOMINION ORIVE

WMCLEAN, VIRGINIA 22101

ATTHN: JOMN LOVE

REPORT DATE:
SAMPLES RECEIVED: OCTOBER 18, 1989
RJ LEE JOB %O: AOW?10014

OCTORER 17, 1989

PURCHASE ORDER NO: WRC-TV (WRITTEN AUTHORITY)

AKALYSIS: ASBESTOS IN BULK SAMPLES

METHOD: MM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)

40 CFR PART 763 APP. A TO SUBPART f

SAMPLE

IDEITIFH‘.ATIG' CHRYSOTILE AMPHIBOLE NOM- ASBESTOS
---------------------- ASBESTOS ASBESTOS FIBERS
CLIENT RJ LEE (VOLLME X) (VOLLME X) (VOLUME X) PHYSICAL DESCRIPTION OF SAMPLE
JLCA 10183901 84586 s 1 RED-BROWM SOLID (TILEY)

TILE
JLCA 10188901 54987 10 W1 BLACK MASTIC

RASTIC
JLC4 10133902 54988 5 ND1 TAN TILE

TILE
JLCA 10188902 54589 s ND1 BLACK MASTIC

MASTIC

»

Ve Docete O Ot~k BF3 -~ J

LABORATORY ANALYST DATE:

EPA Accreditation Number 3410; NIST NVLAP Participant Number 1208-3
PLEASE SEE ESSENTIAL NOTES OM REVERSE SIOE OF REPORT

cmmmm e e P i L

. A8 ihmam A AMaen

TOM DAGENHARY, NM.S.
LABORATORY MANAGER, NVLAP S1GNATORY

- WA Aarnm -~ A~ .y =
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The Matenails Characarization Speciaiists

Invoice Number: 0348

350 Hochberg Road 2424 8th Street
Monroeville, PA 15146 Berkeisy, CA 94710
(412) 325-1778 Fax (412) 733-1799 (415) 486-8319  Fax (415) 486-0927
N
Bill o; €V Ship to: A F. METER AD ASSOCIATES, IMC.

4001 MEBRASKXA AVE., K.4.

6549 OLO DOMINION ORIVE
WASHINGTOM, D.C. 20016

MCLEAN, VIRGINIA 22101
ATTN: RICK NELSOM ATTE: JOHN LOVE
TELEPHONE: 703-734-9093

Date | Date Report Sent |  Project # Terms Client PO# Vendor#
focT. 19, 1989 ocT. 19, 1989 ACW?10016 La 30 DAYS WRC-TV
Item Descripdon Unit Price Amount
4 ASBESTOS AKALYSIS OF BULK SAMPLES $34.00 $1564.00
BY PN
RUSH SERVICE

Abe ' ..

3

COP

SIHPLE 1D NUMBERS:
JLCA 10188501 TILE
JLCA 10138901 MASTIC
JLCA 10183902 TILE
JLCA 10185902 MASTIC

Please Pay This Amount | s1.00

Remit To:

RJ Lee Group, Inc. P.O. Box 278, Monroeviile, PA 15146

Pleass retarm ome (1) copy of this imvoice with payment to ensxre proper credit

F00983
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The Materiais Charactercation Speciaiists

LABORATCRY REPORT

"'t'“"""m""m

A.F. WMEYER L ASSCCIATES, INC.

RJ LEE GROUP JOB NUMBER: ATW-910020A
4849 OLD DOMINIONM ORIVE

CLIENT JOB NUMBER: VAT STUDY SLIGD ELEM.
NCLEAN, VIRGINIA 22101 PURCHASE ORDER NUMBER:
703-670-2131 SAMPLE RECEIPT DATE: OCTOBER 20, 1989
JOHN LOVE REPORT DATE: OCTIBER 28, 1989
ANALYSIS: ASBESTOS IN WATER
METHOD : TRANSMISSION ELECTRON MICROSCOPY, EPA METHOD 800/4-83-043
SAMPLE INFORMATION
FILTER FILTERED
RJ LEE GR. CLIENT AREA VOLUME WATER
SAMPLE # SAMPLE # SAMPLE DESCRIPTION (S W) (ML) CLARITY
55013  JLC4101989-03 WONE GIVEN 201 0.1 CLaDY
55016  JLCA101989-17 NONE GIVEN 201 0.1 cLowoy
NOT APPL. NOT APPLICABLE FILTER BLAKK 201 0 NOT APPLICABLE

t
s/A%e o M, MLty T, .Q:T%.AL lo=2P-F Y
SAMPLE PREPARATOR TEM OPERATCR-ANALYST /7

LABCRATCRY MANAGER DATE

PAGE Y OF 3

amiiam aa - CANELS T i e Dnr s, - LI IR A 1A Mmaam - TNA msa e - m —— e a
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The Materiate Characisrization Specialists

i

LABORATORY REPORT

aaaas dal il ol oLl sl gl

A.F. MEYER & ASSOCIATES, INC.

RJ LEE GR. JOB MUMMBER:  ATW-910020A

6849 OLD DOMINION DRIVE CLIENT JOB NUMBER: VAT STUDY SLIGO ELEM.
NCLEAN, VIRGINIA 22101 PURCHASE ORDER MUMBER :

703-670-2131 SAMPLE RECEIPT DATE: OCTOBER 20, 1989
JONN LOVE REPORT DATE: OCTOBER 28, 1989

ANALYSIS: ASBESTOS IN WATER

METHOD:  TRAXSMISSION ELECTRON MICROSCOPY, EPA METHOD &D0/4-83-043

AMALYTICAL INFORMATION
AREA OF GRID OPEMING :  0.00655 s mm TEX ACCELERATING POTENTIAL:
DETECTION LIMIT : 4
(STRUCTURES PER TEN GRID JPEXINGS)

100 xv TEM: PRILIPS OR12
EXERGY DISPERSIVE X-RAY ARALYZER: EDAX 9800 PLUS

ASBESTOS STRUCTURES DETECTED TOTAL > 10 WM
GRID FILTER AREA WITH ASPECT RATIO > 3 : 1 STRUCTURE STRUCTURE TYPE
RJ LEE GR. CLIENT OPENINGS ANALYZED  ---=e-sv-emcreccccccnacaecsoon COMCENTRATION CONCENTRATION OF
SAMPLE #  SAMPLE # SCANNED (Se M) < 10.0UM >= 10,0 UM  TOTAL (MILL STR/L)  (MILL STR/L)  ASBESTCS
§5013.  JLCA101989-03 ? 0.0131 &3 0 63 b . & < 122.7 CHRYSOTILE
$5016  JLCA101989-17 1 0.0086 57 0 57 17491.6 < 122.7 CHRYSOTILE
MOT APPL. NOT APPLICABLE 10 0.06455 ] 0 0 NOT APPL. NOT APPL. NOME DETECTED

PAGE 2 OF 3
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The Materials Charactarization Speciallsts

LABORATORY REPORT

TR CTETE R P E PR DT RTNI O

A.F. MEYER & ASSOCIATES, INC.

RJ LEE GR. JOB WUMBER: ATW-9100204
&849 OLD DOMINION ORIVE

CLIENT JOB MUMBER: VAT STUDY SLIGO ELEM.
WMCLEAN, VIRGINIA 22101 PURCMASE ORDER MUMBER:
703-670-2131 SANPLE RECEIPT DATE: OCTOBER 20, 1989
JOHN LOVE REPORT DATE: OCTOBER 28, 1989

ANALYSIS: ASBESTOS IN WATER

METHOD:  TRANSKISSION ELECTRON MICROSCOPY, EPA METHD 600/4-83-043

ESSENTIAL MOTES ANO DISCLAIMERS

-------------------------------------

1. TEM ANALYTICAL DATA GEXERALLY VALID TO ONLY ONE SIGNIFICANT FIGURE.

2. THE ASBESTOS MINERALS SOUGHT IN EACH SAMPLE [NCLLDE CHRYSOTILE (CLINOCHRYSOTILE, ORTHOCHRYSOTILE ANG PARACHRYSOTILE),
AMOSITE (GRUNERITE AND CLMMINGTONITE), CROCIDOLITE (RIEBECKITE), ANTHOPWYLLITE (ANTHOPKYLLITE AND MAGNESIO-ANTHOPKYLLITE)Y,
TREMOLITE AND ACTINOLITE. NAMES GIVEN IN PARENTHESES INDICATE THE PROPER MINERALOGICAL TERM FOR ASBESTOS VARIETIES XNOWN
BY AN IMPRECISE NAME. DEFINITIONS USED FOR THE AMPHIBOLES ARE THOSE OF THE [NTERKATIONAL MINKERALOGICAL ASSOCIATION (197R).

3. ASBESTOS STRUCTURES INCLUDED IN THE STRUCTURE COMCENTRATION INCLUDE FIBERS, BUNDLES, CLUMPS AND MATRICES. SEE
DEFINITIONS [N ANERA REGULATIONS.

&. THE MUMBER OF STRUCTURES USED IN CALCULATING DETECTION LIMITS MAY YARY DEPENDING UPON THE CLEANLINESS OF FIELD AND SEALED
BLANKS AND THE CLEANLINESS OF LABORATORY BLANKS CONTEMPORANECOUS WITN THESE SAMPLES.

§. ASBESTCS STRUCTURES GREATER THAN TEN WICROMETERS (UM) [N LENGTH ARE REPORTED SEPARATELY BECAUSE THESE ARE THE
IMPORTAKT STRUCTURES [N THE EPA GUIDELINES.

PAGE 3 OF 3
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The Materiais Charsctsrization Speciaiists

LABORATORY REPORY

FET P ET S T S TR S S ST O RN N

A. F. MEYER AND ASSOCIATES, INC.
&84 OLD DOMINION DRIVE

MCLEAN, VIRGINIA 22101

ATTN: JOMN LOVE

REPORT DATE: OCTOBER 264, 1989

SAMPLES RECEIVED: OCTOBER 20, 1989

RJ LEE JOB NO: ATWS10020C

PURCHASE ORDER NMO: WRC-TV (WRITTEN AUTRORITY)

AMALYSIS:  ASBESTOS [N BULK SAPLES

METHOD: PLM (POLARIZED LIGHT WMICROSCOPY/DSPERSION STAINING) 40 CFR PART 763 APP, A TQO SUBPART f

SAMPLE
IDENTIFICATION CHRYSOTILE AMPHIBOLE NON-ASBESTOS
---------------------- ASBESTOS ASBESTOS FIBERS
CLIENT RJ LEE (VOLLME X) (YOLUME X) {VOLUME %) PHYSICAL DESCRIPTION OF SAMPLE
JLCA 10198915 55014 ND1 D1 90 SYNTHETIC FIBERS RED FIBROUS MATERIAL
JLCL 10198916 55018 D1 ND1 90 SYNTHETIC FIBERS BLACK FIBROUS MATERIAL; GRAY CEMENT
JLChA 10198918 55017 N1 w1 20 CELLLAOSE GRAY DUST WITH FIBERS
10 SYNTHETIC FIBERS
42l banw Det” ¥, /ﬁff
LABORATORY AMALYST DATE:

TOM DAGENHART, M.S.

LABORATORY MANAGER, NVLAP SIGNATORY
EPA Accreditation Number 3410; NIST NVLAP Participant Number 1208-3

PLEASE SEE ESSENTIAL NOTES OM REVERSE SIDE OF REPORT



A, F. MEYER AMD ASSOCIATES, INC.
6849 OLD OCMINION OR.

MCLEAK, VIRGINIA 22100

ATTN:  JOWN LOVE

ANALYSIS:

METHCOD: PNASE COMNTRAST MICROSCCPY (POM)

Kj Lﬁﬁ(ﬁ’(ﬁup

The Matearisis Characterizstion Specialists

LABORATORY REPORT

LA aa la 80 o by o] g ot e

FIBERS (>5 MICROMETERS LONG) OM MIXED CELLULOSE ESTER FILTERS

NIOSH 7400 A AS WCDIFIED BY OSHA/EPA COUNTING RULES

REPORT DATE:
SAMPLES RECEIVED:
RJ LEE JOB NO:
PURCHASE ORDER NO:

OCTOBER 24, 1989

OCTOBER 20, 1989
ATWVR100208

WRC-TV (WRITTEN AUTHORITY)

FILTER DIAMETER (MNM): 5 FIELD AREA (MM~2): 0.0072S
SANPLE
IDENTIFICATION SANPLE FIELDS TOTAL UNCORRECTED AIRBORNE FIRER
----------------------- YOLUME COUNTED FIBERS FI1BER DENSITY COMCENTRAT I ON NOTES
CLIENT RJ) LEE (LITERS) CFIBERS /Mpt~2)y (FIBERS/CR“3)
JLCL 10158908 $5009 1479 100 1% 17.3 0.005
JLCL10158911 55010 1152 100 31 39.5 0.013
JLCL10198912 55011 1662 100 2.5 2.7 0.007
JLCA10158919 55012 0 100 0 0.0  ceee-

B ClerurTE

LABORATORY AMALYST

WOTES:

DATE

FIBERS SMALLER TRAN 0.3 MICRCMETERS IN DIAMETER ARE NOT DETECTED BY PN,
POM RELATIVE STANDARD DEVIATIONS RANGE FROM 40X AT LOW FIBER DENSITY TO 10X AT NIGH FIBER DENSITY.
PCM DATA ARE NOT RELIABLE TO MORE THAN ONE SIGNIFICANT FIGURE.

=<® MEANS BELOW RELIABLE DETECTION LIMIT,

-~ . M- laa -

SANCL Qe i Sarv-as

2 Mlamanrman

VIA IM1AN -

T QT

10/ DAGENHART, ..
LABORATORY MANAGER

Mg c.Toor

a T2 MRRLTTRAILZAY
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The Mstoriats Charactsrization Specialists

ANALYS!S OF AIRBORNE ASBESTOS ON MIXED CELLULOSE ESTER FILTERS BY TRANSMISSION
ELECTRON WMICROSCOPY, EPA LEVEL 11 METHOD (YAMATE, ET AL., 1984)

A.F. MEYER &L ASSOCIATES, INC.

RJ LEE GR. JOB NUMBER: ATW-9100204

6845 OLD DOMINIOW DRIVE CLIENT JOB WUMBER: VAT STUDY SLIGO ELENM.
MCLEAR, VIRGINIA 22101 PURCHASE ORDER WUMBER:

703-470-2131 SAMPLE RECEIPT DATE: OCTOBER 20, 1989
JOHN LOVE REPORT DATE: OCTOBER 27, 1989

T R T T AN T T T I I S e T T S T T T T T T T T T T P T T T T T T A T T T A T A T R T T T T T T T T T AT S I N A A U TP TR T U R P C TR R R TR oY

SAMPLE INFORMATION

AR CASSETTE CowlL

RJ LEE GR.  CLIENT VOLUME DIAMETER LENGTH CONDUCTIVE

SAMPLE # SAMPLE # SAMPLE DESCRIPTION (LITERS) () () coul
54998  JLCA101989-01 NONE GIVEN 1169.8 el 50 YES
54999  JLCA101989-02 NOKE GIVEN 1218 ra 50 ‘YES
SS000  JLCL101989-04 NONE GIVEN 1199.8 i 50 YES
§5001  JLCA101989-05 WONE GIVEN 1218 S 50 YES
£5002  JLCA101589-06 NOME GIVEN 1199.8 S 50 YES
£5003  JLCL101989-07 NONE GIVEN 1218 S 50 YES
55004  JLCA1015989-09 NONE GIVEN 1174 o] 50 YES
5005  JLCA101589-10 NOME GIVEN 1192 ra) 50 YES
55006  JLCA101989-13 NONE GIVEX 1166 o] 50 YES
55007  JLCA101989-14 NONE GIVEN ug S 50 YES
55008  JLC4101989-20 BLANK 0 [~} 50 YES

e ed 20 A SR TER AR AN ST AR S A e A I TR A T A T A P T T M P T TR TR AR L I IR TR O TR Rttt A R S ST Lttt o ne oy

PAGE 1 OF 3



K} LeeGtoup

The Matertais Characterization Speciaiists

ANALYSIS OF AIRBORME ASBESTOS OW MIXED CELLULOSE ESTER FILTERS BY TRANSMISSION
ELECTRON MICROSCOPY, EPA LEVEL !l METHOD (YAMATE, ET AL., 1984)

A.F. MEYER & ASSOCIATES, INC.

RJ LEE GR. JOB MUMBER: AT¥-910020A
6849 OLD DOMINION ORIVE

CLIENT JOB MUMBER: VAT STUDY SLIGO ELEN.
MCLEAN, VIRGINIA 22101 PURCKASE ORDER MUMBER:
703-670-2131 SAMPLE RECEIPY DATE: OCTOBER 20, 1929
JOWN LOVE REPORT DATE: OCTOBER 27, 1989
------------------------------------------------------------------------ T T I S T T N T S P T T T IR R T O R R T E SR R R SRR Y
ANALYTICAL INMFORMATION
AREA OF GRID OPENING: 0.006S5 s mM TEM ACCELERATING POTENTIAL: 100 kv TEM: PHILIPS CM12
DETECTION LIMIT (FIBERS PER TEN GRID OPENINGS) : e ENERGY DISPERSIVE X-RAY AMALYZER: EDAX 800 PLUS
ASBESTOS STRUCTURES DETECTED
ANALYTICAL GRID AREA WITH ASPECT RATIO > 3 : 1 STRUCTURE STRUCTURE TYPE
RJ LEE GR. SERSITIVITY OPENINGS ANALYZED  ev-ovee secevnecne AL ELETTI TR DENSITY CONCENTRATION OfF
SAMPLE #  (STRUCT/CC) SCANNED (SQ M) «<5.0W >=5,0un TOTAL (STR/SC MM) (STR/CC) ASBESTOS
549538 0.0049 10 0.0655 3 0 3 45.8 0.815  CHRYS,/AMOSITE
54999 0.0043 10 0.0855 1 1 4 30.5 0.010 CHRYSOTILE
55000 0.0049 10 0.0655 3 0 3 45.8 0.015  CHRYS./AMOSITE
55001 0.0048 10 0.0655 0 1 1 _15.3 <« 0.010 AMOSITE
55002 0.0049 10 0.0855 é 0 é 91.6 0.029  CHRYS./TREMOL]
ssoa3 0.0048 10 0.0655 14 1 15 29.0 0.072  CHRYSOTILE
55004 NOT ANALYZED 0 0.0000 0 Q0  NOT ANAL. * NOT ANAL. NOT ANALYZED
S5005  NOT ANALYZED 0 0.0000 0 0 ] NOT AMAL. *™ NOT AMAL. NOT ANALYZED
$5008 0.0030 10 0.0455 1 1 12 183.2 0.060 CHRYS,/TREMOL!
$5007 0.0050 10 0.0655 8 1 ] 137.4 0.045  CHRYSOTILE
SS008  NOT APPLICABLE 10 0.0655 0 0 0 0.0 NOT APPL. NONE DETECTED
* SEE PAGE 3, COMMENT 6
fErrertetttt ittt Rt ittt et T T T T Ittt e n rad el o

TN ca . zr@w, Yondca M, on ’,Zm‘ Q@L /j [o-2%F
SAMPLE PREPARATOR

TEM OPERATOR-AKALYST LABORARRY MANAGER. DATE

PAGE 2 OF 3



Kj LeeGtoup

The Msterials Charactarization Speciafists

ANALYSIS OF AIRBORNE ASBESTOS OM MIXED CELLULOSE ESTER FILTERS 8Y TRANSMISSIONM
ELECTRON MICROSCOPY, EPA LEVEL I] METHQD (YAMATE, ET AL., 1984)

A.F. MEYER & ASSOCIATES, INC.

RJ LEE GR. JOB NUMBER: ATV-910020A
4849 OLD DOMINION ORIVE

CLIENT JOB NUMBER: VAT STUDY SL1IGO ELEM.
MCLEAN, VIRGINIA 22101 PURCHASE ORDER NUMBER:
703-670-2131 SAMPLE RECEIPT DATE: OCTORER 20, 1989
JOMM LOVE REPORT DATE: OCTOBER 27, 1989
nm'mmm'mﬁmﬁwmmm'n"mttnm'

ESSENTIAL NOTES AND DISCLAIMERS

TEM ANALYTICAL DATA GENERALLY VALID TO OMLY OME SIGNIFICANT FIGURE.

THE ASBESTOS MINERALS SOUGHT IN EACK SAMPLE INCLUDE CHRYSOTILE (CLINOCHRYSOTILE, ORTHWOCHRYSOTILE AND PARACHRYSOTILE),
AMOSITE (GRUKERITE ARD CUMMINGTOMITE), CROCIDOLITE (RIEBECKITE), ANTHOPWYLLITE (ANTHOPNYLLITE AND MAGNESIO-ANTHOPHYLLITE),
TREMOLITE AND ACTINOLITE. NAMES GIVEN IN PARENTHESES INDICATE THE PROPER MINERALOGICAL TERM FOR ASBESTOS VARIETIES KNOWN
BY AN [MPRECISE NAME, DEFINITIONS USED FOR THE AMPRIBOLES ARE THOSE OF THE IMTERMATIONAL MINERALOGICAL ASSOCIATION (1973).

ASBESTOS STRUCTURES INCLUDED IN THE STRUCTURE COMCENTRATION AND STRUCTURE DENSITY INCLLDE FIBERS, BUNDLES, CLUNPS AND
MATRICES. SEE DEFINITIONS IN AHERA REGULATIONS. '

THE WJUMBER OF FIBERS USED IN CALCULATING DETECTION LIMITS MAY VARY DEPENDING UPON THE CLEANLINESS OF FIELD AND SEALED
BLANKS AND THE CLEANL [NESS OF LABORATORY BLANKS CONTEMPORANEOUS WITH THESE SAMPLES.

AIRBORNE MASS COMCENTRATIONS OF ASBESTOS IN NANOGRAMS PER CUBIC METER CAM BE PROVIDED AS MEEDED FOR THESE SAMPLES. THIS
STREAMLINED REPORT OMLY INCLUDES STRUCTURE CONCENTRATIONS.

SAMPLES JLCA101589-09 AND 10, VERE NOT ANALYZED DUE TO KEAVY PARTICULATE LOADING AND THE RESULTING UNSTABLE NATLRE
OF THE CARBON FILM IM THE ELECTRON BEAM.

P S sasatazasasaand e tanadadiasa oz a nd s L e s et addd i asanasasaasaaaanzaaaaasaaataeyaa s 220018252 a a2 2 T T o2 0

PAGE 3 OF 3
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The Materrals Characterization Speciaiists

AMALYS]1S CF A[RBCRNE ASRESTCS ON SOLYCARBOMATE F1_"ERS SY “RANSM{SSISN
ELESTRON MICRISCOPY, EPA LEVEL 11 METHOD (YAMATE, ET a{., '9B8L)

A F. MEYER & ASSOCIATES, INC.

Ry LEE GR. JO¥ WNUMBER: ATw-310020F
6847 QLD OOMIKION DRIVE

CLIENT JOB NUMRER: VAT STUDY SLIGD Z.EM.
MCLEAK, VIRGINIA 22101 PURCHASE ORDER WUMBER: WRITTEN AUTHORIZATISON
703 - 734-9093 SAMWPLE RECEIPT DATE: OCTOBER 20, 1989
JOHN LOVE REPORY DAYE: NOVEMBEIR 3, 1089

(Y1altaataitaala s dalalon assdlat R Radl o]l l ol g g o o s L R L e S R 2 L L d Y L DT T i i A U AN

SAMPLE [NFORMAT]ON

AlR CASSETTE cowL
RJ LEE GR.  CLIENT VOLLME DIAMETER LEXGT CONCLCT ! B
SANPLE # SAMPLE # SAMPLE DESCRIPTION LITERS) () () comL
$5004  JLC4101989-09 NONE GIVEW 174 25 -1 YES
§5005  JLCL101¢8%-10 WONE GIVEN . 1192 25 50 YES
FILTER BLANK 0 25 50 YES

lttitlttll"ﬂlllnﬁ!tt"ﬁmtvﬂﬁ‘ﬂtﬁiiimmtHN'lem*tNﬁtﬂlltn‘ct!iti’cﬂﬁntnntnﬂttlﬁtttttht't.n-v

PAGE 1 OF 3
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The Materiats Characterzation Specialists

ANALYSIS 3F AIRBCRNE ASBES™CS ON POLYCARBONATE FILTERS 8Y ~RANSM:SS{CN
ELECTRON ®{CRCSCOPY, EPA LEVEL 1 METNOD (YAMATE, ET A(L,, 1984)

A.F. MEYER D ASSOCIATES, INC.

RJ LEE GR. JOB WUMBER: ATw-91002CF
6849 OLD DOMINION ORIVE

CLIENT JOB NUMBER: VAT STUOY SLIS0 ELEN,
MCLEAN, VIRGINIA 22701 PURCHASE ORDER WUMBER: WRITTEN AUTHORIZATIS
703-7346-7093 SAMPLE RECEIPT DATE: OCTOBER 20, 1989
JOMN LOVE REPORT DATE: NOVENSER 3, 193¢

mtcttic“th-ttt"ct't'tmhﬂmﬂtnr"nc't'mthtﬁmtn"ttt'lit"ltﬁNNtﬁ'tttfﬁmnrtttlt'tlt-ttu-t-ﬁvrw'vn

ANALYTIZAL INFORMATION
AREA OF GRID OPENING: 0.00655 SQ MM TEM ACCELERATING POTENTIAL: 80 xv TEM: PHILIPS CM12
DETECTION LIMIT (FIBZRS PER TEN GRID OPENINGS) : 2 ENERGY DISPERSIVE X-RAY ANALYZER:  EDAX 9800 pLUS

ASBESTOS STRUCTURES DETECTED
ANALYT]CAL b AREA WiTH ASPECT RATIO » 3 : 1

STRUCTURE STRUCTURE TYPE
RJ LEZ GR. SENSITIVITY CFENINGS OILU., ANALYZED ~-vevvcvesrceccccercnsnannccans DENSITY CONCENTRATION oF
EAMPLE & (STRUGCT/CC)  SCANNED FACT, (SG M) < S.0m = 5.0unm TOTAL (STR/SS W) {STR/CT) ASHESTSS
§500% 0.7745 0.9 13.9 0.000& w 1 100 286467 .6 77.%68 CHRYSITILE
55005 1.2730 0.5 13.9 0.0002 &5 0 65 276316.1 89.246  CHRYSCTILE
LAR BLANK NOT APPLICABLE 10 WA 0.0855 G (o] 0 0.0 QT APPL. WONE DETECTEID

‘-‘“i't.tti".'tltt'...‘-""‘l!t"l'l T TE TR R e N R N RN N R R N R RN I RV R I A Rt R A St R R A R R T A P S T AL P PP H R P E R U PR ONP VRt PP YOS

Mns (e ML T (o ML) ’.Z_&%Lbéé!:ﬂ'ﬂ’
SIaLE PREPARATOR TEN cvemox-;mu% LABGRATCRY MANAGER, DATE
PAGE 2 OF 3

3J _e= Group, Ine  » 10286 Bamleview Parxway + Manassas, VA 22'C ¢ TT3388.788C » OT/3B8 TUBI.FAY

Mconroev: 8. PA *S148 v 342 928.7TE ¢ 4 2TARTMSEaY
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Ths Materials Characterization Specisiists

ANALYSIS QF AIRBORNE ASBESTQS OM OCLYCARBOMATE FILTERS Y “RanSHISSION
ELECTRON MCRCSCOPY, EPA LEVEL [] METHOD (YAMATE, ET AL,, 108)

A F. MEYER & ASSOCIATES, INC.

Ry LEE GR, JOB w.MBER: ATW-910C20F

6849 OLD DOXINION DRIVE CLIENT JOB NUMBER: VAT STUDY SLIGD ELEM.
MCLEAN, YIRGINIA 22101 PURCNASE ORDER WMBER: WRITTEN AUTHORIZATICN
703-734-9093 SAMPLE RECEIPT DATE: OCTORER 206, 1989
JOHN LOVE REPORT DATE: NOVEMBER 3, 1989

P ACT S IR NN AT E S T T SR NP F P E TR R T TN P TR P T IV R B AN U R R TR ER PR AT Rt It LTI PN S R R P E NS PR W PRI C R Rt e S S P PRSP R RS G Rawe

1.

2.

PETEETETTRERN

ESSENTIAL NOTES AND DISCLAIMERS

SePrcnscmmacnncny Ve eeensesmsesansnansan X RN

TEM ANALYTICAL DATA GENERALLY VALID TO ONLY ONE SIGNIFICAMY FIGURE.

THE ASBESTCS WINERALS SOUGKT IN EACH SAMPLE TNCLUDE ChRYSOTILE (CLINOCHRYSOTILE, ORTHOCRRYSOTILE AND PARACHRYSOTILE),

AMOSITE (GRUNERITE AND CUMMINGTONITE), CROCIDOLITE (RIEBECKITE), AKTROPHYLLITE (ANTROPHYLLITE AND MAGNESIO-ANTHOPHYLLITE)
TREWOULITE AND ACTINOLITE. NAMES GIVEX IN PARENTHESES INDICATZ THE PROPER NINERALOGICAL TERM FOR ASBESTAS VARIETIES KNDeN
Bt AN ILMPRECISE NANE. DEFINITIONS USEL FOR THE AMPHIBOLES ARE THOSE OF THE INTERNATIONAL MINERALOGICAL ASSOCIATION (4§72:

. ASBESTOS STRUCTURES INCLUDED IN THE STRUCTURE CONCENTRATION AND STRUCTURE DENSITY INCLUCE FIBERS, SUNDLE

S, SLNPe AN
MATRICES. SEE DEFINITIONS [N AMERA REGULATIONS.

THE MUMBER OF FIBERS USED IN CALCULATING DETECTION LIRITS MAY VARY DEPENCING UPON ThE CLEANLINESS OF Fig'D AND SEALZD

BLANKS AND THE CLEANLINESS OF LABCRATIRY BLANKS CONTEMPORANEOUS WITH THESE SAMPLES,

AIRBORNE MASS COWCENTRATIONS OF ASBESTOS [N XANOGRAMS PER CUBIC METER CAX BE PROVIDED AS NEEDED FOR THESE SAMPLZES. THIS
STREARLINED REPORT ONLY IWCLUDES STRUCTURE CONCENTRATIONWS.

THESE SAMPLES WERE PREPARED BY LOW-TEMPERATURE PLASHA ASHING AND AQUEOUS REDEPOSITION DUE TO OVERLIADING OF ORIGINAL AIR
FILTERS.

. COMPLEX ASBESTOS STRUCTURES CONSISTING OF MULTIPLE FIBERS MAY HAVE DISAGGREGATED DURING SAMPLE PREFPARATION. TONSEUENTLY

ASBESTOS STRUCTURE COUNTS MAY BE BIASED HIGH.

et st atraanta 2R o R o A2 s s d e s dabiansashantanzasisasiaantanbantrastiffanitotoanlad il il idelil, cl2llTYYPH

PAGE 3 OF 3
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The Matarials Characterization Specialists

ANALYSIS OF AJRBCRNE ASBESTCIS ON MIXED CELLULOSE ESTER FILTERS BY “RANSH:
ELECTRON MICROSCOPY, EPA LEVEL ]! METHOD (YAMATE, ET AL., 1984)

A.F. MEYER & ASSDCIATES, INC.
6345 OLD DOMINION ORIVE
MCLEAN, VIRGINIA 22101

03 734-9093

JOMN LOVE

Rd LEE GR. JOB NUMBER;
CLIENT JOB NUMBER:
PURCHASE ORDER NUMBER:
SAWPLE RECEIPY DATE:
REPOAT DATE:

SS.CN

ATW-910C20€

VAT STUCY SLIGOD ELEN.
WRITTEN AUTHORIZATION
OCTORER 20, 1089
NOVENBER 3, 1989

TR TN PN AN T AR I R ¢ et P d TP E PR AP LR P ETERT TSt Ty ot AT T YT I I TN I T PR OO R O NP FE S PR et i P wd e sd P TI SR RE Y rETRtERs

SAMPLE INFORMATION

AlR CASSETTE

RJ LEE GR.  CLIENT YOLUNE DIMMETER
SAMPLE # SANPLE # SAMPLE DESCRIPTION (LITERS) ()

§5009  JLCA101985-08 NONE GIVEN 1679 r)

§50%1  JLCL101989-12 NONE GIVER 1662 25

covL
LENGTH CONDUCTIVE
() coulL
50 Yes
50 YES

prrbepmenreeere TP S ST LT T S 22 e A AT S R AL At ol g s d AR AR A AL A AR AL addl Al i it ad o dl o2l d s ad e e e e R Y T I P LI T

PAGE 1 OF 3

RJLee Group.inec. ¢ °‘C26E Baitleview Parkway ¢ Manrassas VA 22140

703/388.78BC

703/368-T761-FAX



VINYL ASBESTOS FLOOR TILE STUDY
ROUTINE BUFFINé AND STRIPPING OPERATIONS
FOR
WRC-TV WASHINGTON
NOVEMBER 8, 1989

NEWS EMBARGO UNTIL

December 1, 1989

(c) w=C=770 1

w
w
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The Materials Characterization Speciafists

ANALYSIS OF AIRBCRNE ASBESTES ON MIXED CELLULOSE ESTER FILTERS 8Y TRANSMISSION
ELECTRON MICROSCOPY, EPA LEVEL ] MCTHOD (YAMATE, ET AL., 198a)

A.F. MEYER & ASSOCIATES, INC.

RJ LEE GR. JOB WUMBEX: ATd-910023¢
6849 OLD OOMINION ORIVE

CLIENT JOB WUMBER: VAT STUCY SLIGC ELEM,
MCLEAN, VIRGINTA 22107 PURCHASE ORDER NUMBER: WRITTEN AJTHORIZATICON
703 -734- 7093 SAMPLE RECEIPT DATE: OCTOBER 20, 1989
JOHN LOVE REPORT DATE: NOVEMBER 3, 1989

EAP AT R R R Rttt A A T T T N T P P R P PRt P R N N T T IR A T L N T N VR TS E D N E P RN E PP U T RO Y T E I R P TP S TS R R YT PR R Y &

AMALYTICAL [NFORMATION

AREA OF GRID OPENING: 0.00455 S0 w TEM ACCELERATING POTENTIAL: B0 kv TEM: PMILIPS OM12
DETECTION LIMIT (FIBERS PER TEN GRID OPEWINGS) : 2 ENERGY OISPERSIVE X-RAY AKALYIER: EDAX 980C PLUS

ASBESTOS STRUCTURES DETECTED

MIALYTICAL 10 AREA WMITH ASPECT RATIO > 3 : ¢ STRUCTURE STRUCTURE YYpE
kJ LEE GR. SENSITIVITY  OPENINGS ANALYZED  =-vecsccrsevcanncnscncranvecens DExSITY CONCEWTRATICN Of
SAMWLE ¥ (STRUCT/CC) SCANKED (S M) 50U »= 5.0 UM TOTAL {STR/53 M) ($TR/CC) ASSESTCS
55009 0.0040 10 0.0455 7 1 8 122.1 0.032 CRRYS./ACTIN,
s$5C11 0.0033 10 0.0655 0 2 e 30.5 0.607  CxRYSOTILE

tﬂtn.ctm"lit'ttﬁ't"lit't'lli.ﬂltt-lttttltllltt'l:'tiﬂtttt"tnlﬂnﬁnﬂn-nmnmnmﬂﬁrt'ﬂﬁtﬁﬁtﬂtot-.

AN co YN L Ml M Clrng “D f?_a_.&.j [
SAKPLE PREPARATOR TE GPERATCR-ARALZSY LABSRATORY MANAGER, DATE

PAGE 2 OF 3
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The Materiats Charactarization Specialists

AKALYSIS OF AIRBORNE ASBESTOS OW MIXED CELLULOSE ESTER FILTERS BY TRANSM!ISSICN
ELECTRON WIZROSCOPY, EPA LEVEL 1] METHCD (YAMATE, BT AL., 1$84)

A.F. MEYER § ASSOCIATES, INC,

RJ LEE GR. JOB NUMBER: ATW-910020¢
68.9 OLD DOMINION ORIVE

CLIENT JC8 NUMBER: VAT STUDY SLIGO ELEM,
NCLIAN, VIRGINIA 22101 PURCHASE ORDER WUMBER: WRITTEN AUTHORIZATION
703- 734-9093 SAMPLE RECEIPT DATE: OCTORER 20, 1989
JOMN LOVE REPORT DATE: NOVEMBER 3, 1989

I atlasztaiadstadbazidilil ] MﬁﬂtﬁHmt*tﬁ-ih"'tt'Q-.Q“N-"'Ql"immﬂmnm"ﬂtw"!li'tnttﬁttthin'n---

. ESSENTIAL NOTES AND DISCLAIMERS

1. TEN ANALYTICAL DATA GENERALLY VALID TO ONLY ONE SIGNIFICANT FISURE.

2. THE ASBESTOS MINERALS SOUGHT IN EACH SAMPLE INCLUDE CHRYSOTILE (CLINOCHRYSOTILE, ORTMOCHRYSOTILE ANC FARACHRYSCT(LE),
AMOSITE (GRUNERITE AND CUMMINGTONITE), CROCIDOLITE (RIEBECXITE), ANTHOPMYLLITE (ANTHOPHYLLITE AND MAGKESIO-ANTHCPNYLLITE: .
TREMOLITE AND ACTINOLITE. NAMES GIVEN 1N PARENTHESES INDICATE THE PROPER MINERALOGICAL TERM FOR ASBESTOS VARISTIES KNowh
BY AN (MPRECISE NAME. DEFINITIONS USZD FOR THE AMPKIBOLES ARE THOSE OF THE INTERNATIONAL MINERALOGICAL ASSOCIATION (1571

3. AS3ESTOS STRUCTURES INCLUDED IN THE STRUCTURE CTONCENTRATICN AND STRUCTURE DENSITY INCLUOE FIBERS, BUMDLES, CLJHPS ANC
MATRICES, SEE DEFINITIONS IN AMERA REGULATIONS.

THE NUMBER OF FIBERS USED [N CALCULATING DETECTION LIMITS MAY VARY DEPENDING UPON THE CLEANLINESS OF FIELD AND SEALED
BLANKS AND THE CLEANLINESS OF LABORATORY BLAKKS CONTEMPORANEOUS WITH THESE SAMPLES.

S, AJZSORNE MASS CONCENTRATIONS OF ASBESTOS [N NANOGRAMS PER CUBIC METER CAN BE PROVIDED AS NEZDED FOR THESE SAMPLES. TH!S
STREAML I%ED REPORT ONLY INCLUDES STRUCTURE CONCENTRATIONS.

sevesrmasyrrRtit ket itbtrisdbdtdrtddddtdbedtdd et ikttt A MR At R AR I R R A A PR RO A N N P N N R T R R AV S TN T T IS NS PV TSRO SRR S RD OO

PAGE 3 OF I
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A. F. MEYER ASSOCIATES, INC.

RJ LeeGroup

The Materials Characterization Specialists

LABORATQRY REPORT

TN PTEECTRECTETIIRERINECROPRS

REPORT DATE:

NOVEMBER 3, 1989

4849 OLD DOMINION DRIVE
MCLEAN, VA 2210
ATTN:  JOMN LOVE

AMALYSIS:  ASBESTCS IN BULK SAMPLES

SAMPLES RECEIVED: OCTORER 20, 1989
RJ LEE JOB NO: AT#910020
PURCHASE ORDER NQO: WRC-TV WRITVTIEN AUTHOR:TY

METHOO: TRANSNISSION ELECTRON M1CROSCOPY (TEM), STMIQUANTITATIVE ADAPTATION OF EPA {EVEL 1] METHOD, FIBER (DENTIFICATIZK
8Y MORPHOLCGY, ENERGY DISPERSIVE X-RAY ANALYSIS (EDXA) AND SELECTED AREA ELECTRON OIFFRACTION (SAED).

SANPLE
IDENTIFICATION CHRYSOTILE AMPHIBOLE NON-ASBESTOS

esecececunanvassnsascoa--  ASBESTOS ASBESTOS FIBERS

CLIBNY kJ LEE  (VOLLME X) (VOLLME X) (VOLWME X) PRYS!CAL DESCRIPTION QF SAMPLE

JLCL101989-15 €5014 1 ND1 SROUN DUST (IMCLUDED CALSITE AND SIL:CA
PARTICLES & ORGANIC MATER:A,

JuC6101989-16 5501% TRACE w01 BROWN BUST (INCLUDED ORGANIC M&TZRIAL)Y

JLCL101589-18 55017 TRACE ND1 SROWK DUST (INCLUDED GYPSUM, ORGAKIC wa”
L TITANIUM PIGMENT)
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