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INTRODUCTION

Med-Tox Associates, 1Inc. (MED-TOX) conducted a comprehensive
asbestos bulk survey and air monitoring on February 23 through
26, 1988 -at the Southern California Rapid Transit District
({S.C.R.T.D.) headquarters located at 425 South Main Street, Los
Angeles, California. The objectives of the survey were to
identify accessible Asbestos Containing Materials (ACM), evaluate
conditions of all identified ACM, determine the amount of fiber
release from the ACM, and make recommendations based on results.
The bulk survey focused on all accessible areas were ACM may be
present. The work was conducted by industrial hygienists under
the supervision of Mr. Al Perez, Certified Industrial Hygienist.

Please note that an Investigation Outline and Interim Report were
submitted in accordance with the contract and are included in
Appendix G and H, respectively.

SCOPE OF WORK

The building survey began with a review of available construction
drawings and wvisual inspection of all accessible floor and roof
areas. Collection of bulk samples from suspect materials were
taken to identify and locate all accessible ACM. Suspect
materials sampled included, but were not limited to: floor tile,
ceiling tile, pipe insulation, mechanical insulation and sprayed-
on fireproofing. Air samples were alsc taken throughout the
facility and analyzed either by Phase Contrast Microscopy (PCM)
or Transmission Electron Microscopy (TEM).

SAMPLING AND ANALYTICAL METHODS

Bulk Sampling

Collection of bulk samples was performed in accordance with EPA
Guidance Documents. 3amples were collected by extracting a re-
presentative section of the selected material and placing it in a
specimen vial and assigning it a unique sampling number. The
vials were placed in their original containers and sealed for
shipment. '

The method of analysis for bulk samples was conducted by polari-
zed light microscopy (PLM) and dispersion staining techniques in
accordance with EPA Analytical Method Number 600/M4-82-020,
December, 1982. cCurrent California and federal laws regard any
materials which have greater than one percent asbestos as an ACM.
Materials with less than one (1) percent asbestos are defined as
having "trace" amounts.
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Air Sampling

Phase Contrast Microscopy (PCM) samples were collected on 25
millimeter, 0.8 micron pore size mixed cellulose ester filter
cassettes with 50 millimeter, conductive cowls. Transmission
Electron Microscopy (TEM) samples were collected on 25 milli-
meter, 0.4 micron pore sized polycarbonate filter cassettes with
50 millimeter non-conductive cowls. Sample air was drawn through
the cassettes at a rate of 9.3 to 12.0 liters per minute (lpm)
using BGI high flow sampling pumps.

Air samples collected were analyzed by either Phase Contrast
Microscopy (PCM) or Transmission Electron Microscopy (TEM). PCM
samples were analyzed using National Institute of Occupational
Safety and Health (NIOSH) Method 7400. NICSH Method 7400
identifies all fibers collected which exceed five (5) microns in
length and have a length-to-width ratio of three-to-one (3:1) or
greater. PCM counts all fibers and does not distinguish between
asbestos and non-asbestos fibers.

Transmission Electron Microscopy (TEM) samples were analyzed at
an accelerating voltage of 80 KV - 100 KV TEM with a fluorescent
viewing screen inscribed with graduation for; estimating the
length and width of fibrous particulates. The EM grid, where the
particulates were transferred from the collection filter, is
examined under low magnification (250x - 1000x) followed by high-
magnification (film magnification of 20,000x, which is equivalent
to 16,000x on the fluorescent screen) search and analysis.

A known area (measured grid opening) is scanned, and the asbestos
structures (fibers, bundles, clusters and matrices) are counted,
sized and identified as to asbestos type (chrysotile, amphibole,
ambigquous, or no identity) by morphology and by observing the
SAED pattern. Additional grid openings are selected, scanned
counted until either the total number of structures counted ex-
ceeds 100 per known area or a minimum of 10 grid openings have
been scanned, which ever occurs first.

BULK SAMPLE RESULTS

Please refer to Table I and Appendix A for bulk sample results
and laboratory reports, respectively. Selected photographs are
included in Appendix D. Sample locations are identified indivi-
dually on floor plans included in Appendix I.

SUMMARY

ACM was found primarily as pipe insulation, sprayed-on fireproof-
ing, and nine-by-nine floor tile. No ACM was detected in the
ceiling tiles located throughout the facility. Other materials
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that were sampled, but did not contain ACM were: twelve-by-
twelve inch floor tiles, wall plaster, and sprayed on fire-
proofing on the forth floor of Annex C.

Boiler Room - Bagement

Several samples were collected of insulation materials on the
pipe runs and elbows, on the hot water tank, and the Superior
Heat Exchanger. The sample results ranged from 5 to 80 percent
asbestos in the form of either chrysotile, amosite, or croci-
dolite. The ACM in the boiler room was in poor condition, a
sample of debris collected off the floor under the main exhaust
duct was found to be 80 percent chrysotile.

om sement

The fan room located in the basement contained ACM on pipe
elbows. The majority of pipe runs were insulated with fiber-
glass. The sample results ranged from no asbestos detected to 40
percent asbestos. Various pipes in the fan room have been aban-
doned. Some of the abandoned pipes have been sawed off, leaving
areas of exposed ACM.

Fan Rooms - Annex 2 - (425 South Main Street)

The fan rooms located in Annex 2 on each floor contains ACM rang-
ing from 5 to 40 percent asbestos. All pipe insulation was in
good condition in all Annex 2 fan rooms. The material should be
maintained and periodically re-inspected to assure that it re-
mains in good condition.

nex - (425 South Main Str

Sprayed on fireproofing on the second, third, fifth and sixth
floors of Annex 2 contained ACM ranging from 20 to 30 percent
chrysotile. Although the material is friable (easily crumbled by
hand pressure) it was in good condition at the time of the survey
with very minimal debris on the suspended ceiling. An air hand-
ling unit in the basement of the building west of the Print Shop
contained insulated pipe elbows with ACM ranging from 5 to 30
percent asbestos. The air handling unit has lines servicing the
fan rooms of Annex 2.

Annex 2 contained nine-by-nine inch vinyl asbestos floor tiles
(VAT) ranging from no asbestos detected to two (2) percent. All
tile was in good condition and does not present an airborne fiber
hazard in its present condition.

R293/13 -3-
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Ann - 15 Sout i et

Annex 1 contained sprayed-on fireproofing on the second, third,
fourth, and sixth floors with ACM results ranging from 5 to 30
percent asbestos. Other ACM in Annex 1 was pipe insulation in
the fan rooms on the fourth floor. The chilled water lines con-
tained asbestos elbows and fiberglass straights. The 1low
pressure steam pipes were entirely ACM. Sample results ranged
from 15 to 40 percent asbestos. The west fan room had some
debris on the floor that is possibly ACM from deteriorating pipe
insulation. The remaining floors of Annex 1 contain air
handling equipment in a center core unit. Those units contain
ACM on the elbows of pipes with fiberglass straights. The center
core units were in good condition. Floor tiles contained
asbestos from trace to five (5) percent.

Annex's A, B, C - (411 South Main Street - excluding first and
second floors)

The majority of ACM in Annex's A, B, and C was located in the
pipe insulation and sprayed-on fireproofing on the fifth floor of
Annex's A and B. The fourth floor contained fireproofing that
was non-detectable for asbestos. The third floor of Annex's A,
B, and C had no sprayed-on fireproofing. Domestic hot water
pPipes run throughout the building from the basement up through
Annex C, outside the restrooms. Other ACM in Annex's A, B, and C
were VAT.

's D and F - 24 th St - excluding floors one

through three)

Very little ACM was detected in Annex's D, E, and F. There was
one section of sprayed-on fireproofing on the fourth fléor that
apparently was not removed during remodeling and contained five
(5) percent chrysotile asbestos. The material was in good con-
dition, however, there were ceiling tiles missing that exposed
the fireproofing. The material was located between column lines
seven and eight (7 & 8) to the north corridor.

The seventh floor of the 124 Fourth Street Building is not occu-
pied by SCRTD employees, however, a sample of pipe insulation
that was in very poor condition was collected and found to be ten
(10) percent chrysotile asbestos. Several pieces of the insula-
tion was on the ground and should be cleaned up by an abatement
contractor, and the remaining insulation on the pipe should be
removed as it could present a fiber hazard to the RTD facility.

R293/13 —4-
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ACM on the roof was in the form of roofing material, pipe insu-
lation, and transite cooling towers. The sample results ranged
from no asbestos detected (method detection 1limit is one (1)
percent) to 50 percent asbestos. The ACM inside the chiller and
boiler rooms was in good condition. The ACM ocutside on the roof
that has been exposed to the elements were in poor condition.
The cooling tower that is no longer in service contained transite
panels that were in poor condition. The silver roofing material
throughout the roof contained one (1) percent asbestos.

AIR MONITORING RESULTS
Contr Microsco PCh

A total of 47 PCM samples were collected. PCM counts all fibers
that are greater than five (5) microns in length and have a
length to width ratio of three to one (3-1) or greater. PCM does
not differentiate between asbestos and non-asbestos fibers. Aall
47 samples were less than 0.01 fibers per cubic centimeter (£/cc)
of air sampled. The Environmental Protection Aghncy (EPA) recom-
mends an occupancy fiber level of 0.01 f/cc following an asbestos
abatement activity or any activity that disturbs ACM. Contained
within Table 1Y and Appendix B are PCM sample results and labora-
tory reports respectively.

Transmission Electron Microscopy (TEM)

A total of seven (7) samples were collected on 0.4 micron poly-
carbonate filters. The samples were placed in high priority
areas such as return air plenums. TEM samples were collected
aggressively using an outside air source, eg., fans and leaf
flower. TEM differentiates between asbestos and non-asbestos
fibers. All TEM sample results were below 0.01 f/cc. Contained
witain Table III and Appendix C are TEM sample results and labor-
atory reports respectively. Air sampling locations are identi-
fied individually on the floor plans included in Appendix I.

24

RECOMMENDATIONS

ACM has been divided into three (3) categories; high priority,
medium priority, and low priority acM. For high priority AcM,
MED-TOX recommends removal of the ACM by a state licensed and
Cal/OSHA certified asbestos abatement contractor. The high

priority areas include the insulation on the main exhaust duct in

the basement boiler room and the pipe insulation in the basement

R293/13 -5
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fan room. Another high priority area is the seventh floor of the
124 Fourth Street Building. Although the floor is not occupied
by SCRTD, the badly deteriorated pipe insulation may present an
airborne fiber hazard to the SCRTD facility and its occupants.

Immediate spill clean-up of debris and insulation repair (or re-
moval) must be completed in the basement boiler and fan rooms to
prevent additional contamination. The fallen debris should be
cleaned-up by a licensed and certified abatement contractor
utilizing a high efficiency particulate air (HEPA) vacuum cleaner
under controlled conditions. Under no circumstances should the
basement boiler room be cleaned (or swept) by unqualified per-
sonal/contractors. All fallen debris in the basement boiler and
fan rooms should be considered contaminated until proven other-
wise. An Asbestos Management Program must be established to con-
tinue normal maintenance activities throughout the SCRTD facility
(See Appendix E).

For medium priority ACM, MED-TOX recommends (at a minimum) encap-
sulation with a contrasting encapsulant and implementation of an
Asbestos Management Program. The fireproofing throughout the
facility with the exception of the fourth floor of Annex C would
be a medium priority area. Encapsulation must also be performed
by a state licensed and Cal/OSHA registered asbestos abatement
contractor. Please note that encapsulated ACM must be properly
maintained, protected and periodically inspected until the build-
ing has been selected for demolition, at which time the ACM must
first be properly removed and disposed.

Other medium priority areas include damaged main steam header
insulation in the basement parking lot and exposed pipe insula-
tion on the rocf. These medium priority areas should be repaired
(at a minimum) by a licensed contractor qualified to work with or
near asbestos. )

The low priority areas are the pipe insulation in the fan rooms
of Annex 2 and the floor tile throughout the facility. ' These are
designated as low priority because of their good to excellent
condition, low accessibility and low potential for disturbance.
For low priority areas MED-TOX recommends (at a minimum) imple-
mentation of an Asbestos Management Program.

A Contractor Assistance Program must also be established by SCRTD
for any maintenance work that requires working in contact with or
in close proximity to exposed ACM. The program would provide as-
bestos abatement services by a state licensed and certified
abatement contractor concurrent with maintenance and/or general
contractor services. In addition, environmental air monitoring

R293/13 —6-
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should be conducted during all abatement and renovation activi-
ties. Maintenance and contractor employees would still be re-
quired to be trained and wear protective clothing and respiratory
equipment when working in close proximity to exposed ACM.

Observations made during this survey indicate that either main-
tenance and/or contract employees have disturbed asbestos con-
taining insulation materials during maintenance activities. Fur-
thermore, significant deterioration and inadequately repaired in-
sulation have resulted with exposed or spilled ACM. Immediate
measures must be implemented to ensure that future disturbance of
ACM (which may occur through maintenance or contract activities)
is performed only by properly trained and physically qualified
employees wearing appropriate respiratory and other protective
equipment. An outline of these measures is included in the
Operations and Maintenance Section of an Asbestos Management
Program. In any event, asbestos-related maintenance activities
must comply with the Federal OSHA Asbestos Standard for General
Industry (29 CFR 1910.1001) which is included in Appendix F.
This standard outlines requirements governing training, medical
surveillance, respiratory protection, air monitoring and record-
keeping. .

CONCLUSION

The mere presence of asbestos containing material does not con-
stitute a health hazard. However, the ACM must be controlled or
removed to prevent exposures to hazardous levels of airborne as-
bestos. Such exposures may result from disturbances to the ACM
through vibration, renovation activities, water damage or inci-
dental contact. If the ACM is to remain, then a comprehensive
Asbestos Management Program, which would include an Operations
and Maintenance program, must be implemented. Please refer to
Appendix E for an outline of an Asbestos Management Program.

Air sampling results were all below the 0.01 f/cc criteria estab-
lisked by the Environmental Protection Agency (EPA) for occupancy
following asbestos abatement activities.

Report Repprt

Prgpared By: Reripwed and Approved By:
Ml

Jennifer| Bdeby Al Perez,  MPH, CIH, CSP

Project [Coordinator Director,

Industrial Hygiene Services
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TABLE I

BULK SAMPLE RESULTS/LOCATIONS
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DESCRIPTION/LOCATTON

PERCYNT ASHESTOS

GHRYSOTTIE = AMOSITE  CROCIDOITE

JILB0223-1

JILB0223-2

JLB0223-3

JLB0223-4

JILB0223-5

JILB0223-6

JLB0223-7

JLB0223-8

JILB0223-9

JLB0223-10

JIB0223-11

JILB0223-12

JILB0223-13

R293/13
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BIACK 9 X 9 FLOCR TILE BASE-
MENT RESTROCM

TAN 9 X 9 FIOOR TILE BASEMENT
RESTROCM

4 INCH RETURN LINE - BASEMENT
RECETVING AREA

4 INCH RETURN EIBCW - BASEMENT
RECETVING AREA

14 INCH EIBCW - BASEMENT RECEIV-
ING AREA

2 X 2 FEET PERFERATED CEILING
TILE - BASEMENT OUTSIDE OF STA-
TIONARY ROCM

6 INCH ELBOW ABOVE RISER - BASE
MENT BOILER ROCM |

6 INCH PIPE FROM RISER - BASE-
MENT BOTLER ROCM

EIBOW BELOW RISER OFF WATER TANK
NUMBER 2 - BASEMENT BOILER ROCM

SITVER ATR CELL OFF 10 INCH RISER
FROM BIUE WATER HEATER - BASEMENT
BOILER ROGM

INSULATION COVER ON SUPERICR HEAT
EXCHANGE NUMEBER 13 - BASEMENT
BOILER ROCM

INSULATION COVER ON SUPERICR HEAT
EXCHANGE NUMBER 14 - BASEMENT
BOITER ROOM

INSULATION OFF MAIN EXHALIST
DICT - BASEMENT BOILER ROOM

ND

20

40

10

70

70

ND

40

40

40

10

20

30

10

25

N-D*

25

15

20



TABLE I

POLARTZED LIGHT MICROSOOPY

S.C.R.T.D.

FEBRIARY 23-25, 1988

(contimed)
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LOCATTON/DESCRIPTION

_FERCENT ASHESTOS
GIRYSOTTIE AMOSTTE ~ CROCTIDOITE

JILB0223-14

JLB0223-15

JIB0223-16

JLB0223-17

JLB0223-18

JLEB0223-19

JLE0223-20

JLB0223-21

JIB0223-22

JIB0223-23

JLB0O223-24

JLB0223-25

JIB0223-26

R293/13
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CLOTH COVERING OFF MAIN EDGHAUST
DUCT - BASEMENT BOILER ROCM

EXHAIIST RISER FRCM HEAT EX-
CHANGE NUMBER 14 - BASEMENT
BOILER ROCM

RISER OFF STEAM HEATER MIDDIE
OF NORTH WALI, - BASEMENT BOILER
ROCM

INSULATION OFF HOT WATER TANK

8 INGH RISER OFF HCT WATER TANK -
BASEMENT BOITER ROCM

DEERIS CN FICOR UNDER MAIN EX-
(HANGE DUCT - BASEMENT BOTIFR
ROCM

EILBOW FROM STEAM PIPE OFF MAIN
HEADER - BASEMENT ENGINEERS
OFFICE

STATR COVERING ON STATRWELL -
BASEMENT OUTSIDE OF VAULT -

PLASTER COVERING BRICKS - BASE-
MENT OF BUILDING 415

CEMENT COVERING BRICKS - BASE-
MENT OF BUIIDING 415
6 INCH PIFE LINE NUMEER 3 OFF
PUMP - BASEMENT FAN ROCM

6 INCH EIBOW LINE NUMEBER 3 OFF
PUMP - BASEMENT FAN ROCM

DEERIS OFF AIR HANDLER - BASE-
MENT FAN ROOM

ND

70

80

15

20

ND

10

30

30

20

40

ND

20

&

35
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FEBRIARY 23-25, 1988

M

ED-TOX

ASSOCIATES INC.

(contirmed) |

SAMPLE PERCEFNT ASHESTOS

NOMBER LOCATICON,/TESCRIPTION CHRYSOTTLE AMOSTTE CROCIDCITE

JLB0223-27 ‘6 INCH ELPOW OFF HEAT QOIL - 20 ND ND
BASEMENT FAN ROCM

JLB0223-28 6 INCH ELBOW FRCM HEAT OOIL - 5 ND ND
BASEMENT FAN ROCM

JLB0223-29 3 INCH ELPDOW OFF NUMEER 2 HEAT 10 ND ND
QOIT, — BASEMENT FAN ROCM

JLB0223-30 4 INCH PIPE CUT AND ABANDONED ON 35 ND ND
WEST WALL - BASEMENT FAN ROCM

JLB0223-31 GREEN 9 X 9 FICOR TIIE - BASE~ ND {ND ND
MENT BELT ROCM

JLB0223-32 (OVERING ON STAIR'S - BASEMENT 5 ND ND
EETWEEN FAN AND BELT ROCMS

JLB0223-33 TAN 9 X 9 FIOOR TILE -~ BASEMENT 2 ND ND
STATICNARY ROOM

JLB0223-34 PLASTER IATH - BASEMENT STATION- ND ND ND
ARY ROOM

JLB0223-35 WHITE 12 X 12 CETLING TILES - ND ND ND
BASEMENT STATICNARY ROCM

JLB0223-36 GREEN 9 X 9 FIOCR TIIE - BASFMENT 2 ND ND
ELEVATOR IOBBY OF 411 BUTLDING

JILB0223-37 GREY 9 X 9 FIOOR TIIE - BASEMENT TRACE ND ND
ELEVATOR LORBY OF 411 BUTILDING

JLB0223-38 6 INCH EIBOW NEXT TO TEMPERATURE 5 30 ND
GAUGE - BASEMENT ATR HANDLING UNIT
WEST QOF PRINT SHOP

JLB0223-39 6 INCH EIBCW - BASEMENT AIR HAND- 15 15 ND

R293/13
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FEBRIARY 23-25, 1988 '
(contimied) !
SAMPLE _PERCENT ASHESTOS
NOMEER LOCATTCN/TESCRIPTION CHRYSOTTLE AMOSTTE  CROCIDOITE
JLB0223-40 2 INCH DOMESTIC HOT WATER SUPPLY 10 ND ND
LINE - BASEMENT OUTSIDE FREIGHT
ELEVATCR
JLB0223-41 2 INCH DOMESTIC HOT WATER RETURN 5 ND ND
LINE - BASEMENT OUTSIDE FREIGHT
ELEVATOR
JLB0223-42 GREY LINOLEIM - BASEMENT PRINT ND ND ND
SHOP
JLB0223-43 2 X 4 CEILING TIIF, - BASEMENT ND ND ND
PRINT SHOP EREAK ROCM : {
JLB0223-44 2 X 4 CEILING TIIE - BASEMENT ND ND ND
PRINT SHOP
JLB0223-45 2 X 4 CEILING TIIE WITH METAL ND ND ND
BACK - BASEMENT ERINT SHOP
JLB0223-46 MAINSTEAM HEADER - PARKING LOT 5 40 ND
IN 415 BUILDING
JLB0223-47 DRY STAND PIPE - 1ST FIOOR STAIR- 10 35 ND
WELL - 425 BUILDING
JLB0223-48 2 X 4 CETLING TIIE - 1ST FIOOR; ND ND ND
STOPS AND ZONES DEPARIMENT -
411 BUTLDING
JLB0223-49 12 X 12 FIOCR TIIE - 1ST FIOOR - ND ND ND
411 BUIIDING .
JLB0223-50 6 INCH ELBOW FROM MAIN STEAM 20 10 ND
HEADER MEZZANINE PARKING LOT -
415 BUIIDING
JLB0223-51 6 INCH PIPE MAIN STEAM HFEADER - 10 30 ND
MEZZANINE PARKING - 415 BUILDING
JLB0223-52 CETLING TILE - 2ND FLOOR - 425 ND ND ND

R293/13
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POIARTZED LIGHT MICROSCOPY
S.C.R.T.D.
FEBRIIARY 23—-25, 1588
(contimed)
SAMPIE PERCENT ASEESTOS
NOMEER IOCATTON/TESCRIPTION CGIRYSOTTLE AMDSTTE CROCIDOITE
JIB0223-53 4 INCH PIFE FRM STEAMLINE - 15 40 ND
MEZZANINE  UP TO ROOF - 425
BUILDING
JILB0223~54 9 X 9 FIOOR TILE UNCER CARPET - TRACE ND ND

3RD FIOOR - 425 BUILDING

JLB0223-55 PLASTER AND IATH - FOOD STCRAGE ND ND ND
AREA - 3RD FIOOR - 411 BUILDING

R293/13
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TARIE I
ROLARTZED LIGHT MICROSOOPY
S.C.R.T.D.
FERRIIARY 23-25, 1988
(contimed) :
SAMPLE PERCENT ASEESTUS
NOMEER LOCATION /DESCRIFTION CHRYSOTTIE AMDSTTE
JILB0224-1 6 INCH PTPE FRCM LOW-PRESSURE ND 15
STEAMLINE - WEST FAN ROCM - 4TH
FLOOR - 415 BUILDING
JLB0224-2 SPRAYED-ON FIREPROOFING - WEST FAN 10 ND
ROM - 4TH FLOOR - 415 BUILDING
JILB0224-3 12 X 12 FLOOR TILE UNDER CARPET - ND ND
4TH FIOOR = 415 BUILDING
JLB0224-4 12 X 12 CEILING TILE - 4TH FLOOR ND ND
HALIKAY - 415 BUTIDING ‘ i
JLB0224-5 SPRAYED-ON FIREPROOFING - WEST ‘CQR- 5 ’ ND
RIDOR I-EEAM - 415 BUILDING
JLB0224-6 SPRAYED-ON FIREPROOFING - SOUTH 5 ND
QORRIDOR I-BEAM - 415 BUILDING
JLB0224-7 SPRAYED-ON FIREFPROCFING-CVERSPRAY 5 ND
ROIM SWITCH ROOM - 4TH FIOOR - 415
BUTIDTING
JLB0224-8 SPRAYED-ON FIREPROOFING I-EEAM 5 ND
ROIM SWITCH ROCM - 4TH FIOOR - 415
BUTLDING
JIB0224-9 DEBRIS ON ROIM SWITCH ROOM FLOOR -~ 5 ND
4TH FIOOR - 415 BULIDING
JLB0224-10 TAN 12 X 12 FIOOR TIIE ROIM SWITCH ND ND
FOM - 4TH FLOOR = 415. BUILDING
JILB0224-11 BIACK 12 X 12 FIOQOR TILE ENTRANCE ND ND
TO 411 BUILDING OUTSIDE RESTROOMS
JLB0224-12 RED FLOORING RESTROOMS - 4TH FIOOR ND ND
411 BUILDING
JILB0224-13 SPRAYED ON FIREPROCFING I-BEAM OUT- ND ND

R293/13
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TARLE I
FOIARTZFD LIGHT MICROSCOPY
S.C.R.T.D.
FEBRIARY 23-25, 1988
(cantimed)
.
NIMEER LOCATION,/ TESCRIPTION CHRYSOTTIE AMOSITE
JLB0224-14 SPRAYED-ON FIREPROOFING WEST ND ND
HALITWAY - 4TH FLOCR - 411 BUIID~
ING
JLB0224~-15 SPRAYED-ON FIREPROOFING ~ 4TH S ND
FIOOR - 124 BUIIDING
JLB0224-16 SFRAYED-ON FIREPROOFING - 4TH ) ND
FIOOR - 124 BUILDING
JLB0224-17 SPRAYED-ON FIREPROOFING - 4TH 5 ND
FIOOR - 124 BUILDING
JLB0224~-18 "6 INCH PIPE LOW PRESSURE STREAM- 15 40
LINE - 4TH FIOOR EAST FAN ROCM -
415 BUIIDING
JLB0224~19 6 INCH EIBOW CHILIED WATER - 4TH 25 35
FIOOR EAST FAN ROCM - 415 BUILDING
JLB0224-20 6 INCH PIFE - 4TH FLOOR CCMPUTER 5 35
FAN ROOM - 425 BUILDING
JLB0224~-21 2 X 4 CEILING TILE WITH METAL BACK - ND ND
. 4TH FLOCR - 425 BUILDING
JLB0224-22 PIASTER IN WALL - (COMPUTER FOCM - ND ND
4ATH FIOOR - 425 HUTLIDING
JLB0224-23 8 INCH ELBOW AIR HANDIER - CENTER 15 35
CCRE FAN ROCM - S5TH FLOOR - 415
JLB0224-24 TAN 9 X 9 FLOCR TILE - STH FLOCOR - 2 ND
415 BUILDING
JLB0224~25 DEERIS ON FIOOR ~ CENTER CCRE FAN ND ND
ROCM - STH FLOCR -~ 415 BUILDING
JLB0224-26 9 X 9 FLOOR TILE SOUTHEAST STAIR-  TRACE ND
: WELL ~ STH FLOOR - 425 BUIIDING
R293/13
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TARIE I
POLARTZED LIGHT MICROSOOPY
S.C.R.T.D.
FEORIIARY 23—-25, 1988
(contimued)
SAMFIE _PERCENT ASBESTCS
NOMEER LOCATTON/TESCRTPTTON GIRYSOTTIE AMOCSTTE
JLB0224-27 9 X 9 FIOCR TILE - 5TH FLOCR ND ND
ANNEX A
J1B0224-28 SPRAYED-ON FIREFROOFING I-BEAM 5 ND
EAST CORNER - 5TH FIOCR — ANNEX A
JIB0224-29 SPRAYED-ON FIREPROOFING = EAST ND ND
ROM - S5TH FIOOR - ANNEX A
JLB0224~30 SPRAYED —-ON FIREPROOFING = WEST ND ND
ROCM - STH FIOOR — ANNEX A
JIB0224-31 PIASTER - 6TH FIOOR = ANNEX C TRNCEf ND
JIB0224-32 8 INCH PIPE - 7TH FIOCR ~ 410 10 ND
SPRING STREET BUILDING
JILB0224-33 SILVER RFOOFING MATERIAL 1 ND
J1B0224-34 6 INCH PIPE FROM FAN UNIT - ROCF 5 ND
JLB0224-35 6 TNCH PIPE CHILIFED WATERLINE - 15 ND
ROOF
J1B0224-36 CQOOLING TOWER EANEL_SIAIS = ROOF 40 ND
JILB0224-37 CCRRIGATED PANELS CON EAST AND WEST 50 ND
SIDES OF QOXOLING TOWER = ROOF
JIB0224-38 CIOTH WRAP OFF CHILIFD WATER PUMP ND ND
NUMEBER 82 - ROCF = 425 HUILDING
JIB0224-39 CHILIED WATER HEADFR OFF PUMES 25 40
NUMEER 81 AND 82 - ROOF — 425
BUILDING
JLB0224-40 INSULATION ON YORK LIQUID CHILITING 30 30
SYSTEM - ROOF
JILB0224-41 6 INCH EIBOW OFF YORK LIQUID ND ND
CHITIING SYSTEM - ROOF
R293/13

3105



M

ED-TIOX

ASSOCIATES. INC.

TARTE I
FOIARTZED LIGHT MICROSOOPY
S5.C.R.T.D.
FEEROARY 2325, 1588
(contimed)

SAMPIE _PERCENT ASEESTOS

NOMBER LOCATTON/TESCRIPTION CHRYSOTTITE AMOSTTE

JLB0224-42 INSUIATION ON YORK REFRIGERATICN 20 20
AR CNDITIONER - ROOF

JIB0224-43 EILBOW WITH BIACK WRAP ON YORK RE- 50 30
FRIGERATTION - ROOF

JIB0224-44 INSULATION OF EXPANSION TANK - ROOF 45 30
BOITER ROCM

JILB0224-45 8 INCH FIBCW OFF RISER FRCM BOILER 25 25
NUMEER 12 - ROOF BOITER ROCM

JILB0224-46 INSULATION ON BOIIER NUMEER 11 - 30 45
ROOF BOILER ROCM

JLB0224-47 INSULATION INSIDE, PANEL — ROOF ELE- ND ND
VATOR LOBBY

JLB0224~48 INSULATION ON CHILIED WATER VALVE - 50 25
ROOF ABSCREER ROCM

JILB0224-49 INSULATION ON ABSORBER EVAFORATOR ND ND
HEAD - ROOF ABRSOREER ROOM

JILB0224-50 SPRAYED-ON FIREPROCFING — S5TH FIOOR 20 ND
425 BUTIDING ‘

JIB0224-51 SPRAYED-ON FIREP@FZENG - STH FIOOR 20 ND
425 BUILDING

JILB0224-52 SPRAYED-ON FIREFROOFING — STH FLOOR 25 ND
425 BUIIDING

JIB0224-53 SPRAYED-ON FIREPROOFING - HAIIWAY 25 ND
QUTSITE EMPLOYEE ACTIVITIES - 2ND
FIOCR - 425 BUILDING

JILB0224-54 SPRAYFD =CN FIREPROOFING - PUBLIC 30 ND
ELEVATOR 10BBY = 2ND FIOCR - 425
BUTIDING

R293/13

3105



M

ED-TOX

ASSQCIATES INC,

TARIE I
FOLARIZED LIGHT MICROSOOPY
S.C.R.T.D.
FEBRUARY 23-25, 1988
(contimed)
SAMPIE _PERCENT ASEESTOS
NOMBER LOCATTON/DESCRIPTION CHRYSOTTIE AMOSITE
JLB0224-55 SPRAYED-ON FIREPROOFING ~ EMPIOY- 30 ND
MENT OFFICE - 2ND FIOCR - 425
BUTLDING
JLB0224-56 SPRAYED-ON FIREPROOFING - RESTROCM 25 ND
HALIWAY - 3RD FLOOR - 425 BUTLDING
JLB0224-57 SPRAYED-ON FIREPROOFING - SCHEDUIE- 30 ND
ING - 3RD FIOOR - 425 BUILDING
JLB0224-58 SPRAYED~ON FIREPROOFING - BUBLIC 30 ND
ELEVATOR LOEBY - 3RD FIOCR - 425
BUTLDING
JLBO224-59 SPRAYED-ON FIREPROOFING - 6TH 30 ND.
FLOOR - 425 BUILDING
JLB0224~60 SPRAYED-ON FTREPROOFING - HAITWAY 25 ND
OUTSIDE RESTROOMS - 6TH FIOCR -
425 BUILDING
JLB0224-61 SPRAYED-CN FIREFROOFING - PUBLIC 25 ND
ELEVATOR LOBBY - 6TH FLOOR - 425
BUILDING
JLB0224~62 SPRAYED-CN FIREPROOFING - INFORMA- 30 ND
TION ROCM ~ 2ND FLOCR - 415 BUILDING
JLBO224-€3 SPRAYED-ON FIREPROOFING - 2ND FIOOR 30 ND
415 BUILDING
JLB0224-64 SPRAYED-ON FIREPROOFING — 2ND FIOOR 25 ND
415 BUILDING
JLB0225-66 SPRAYED-ON FIREPROOFING - 3RD FIOCR 20 ND
124 BUILDING
JLB0225-67 SPRAYED-ON FTREFPROOFING - 3RD FIOOR 15 ND

R293/13
3105

124 BUTIDING



MEeD-Tox

ASSQCIATES. INC.

TARIE I
FOILARIZED LIGHT MICROSCOPY
S.C.R.T.D.
FEBRIARY 23-25, 1988
(cantinued)
SAMPLE _PERCENT ASEESTUS
NUMEER LOCATION/TESCRIFTION CHRYSOTTIE AMOSITE
JLB0225-68 SPRAYED-ON FIREPROOFING - 3RD 25 ND
FLOOR - 415 BUILDING
JLB0225-69 SPRAYED-ON FIREPROCFING GENERAL 15 ND
ACOOUNTING - 3RD FIOOR - 415
BUTLDING
JLB0225-70 SPRAYED-ON FIREPROOFING - 6TH 20 ND
FIOOR - 415 BUILDING
J1B0225-71 SPRAYED-ON FIREPROOFING - 6TH 15 ND
FIOOR - 415 BUTIDING
JLB0225-72 SPRAYED-ON FIREPROOFING - 6TH 20 ND
FLOOR - 415 BUTLDING
ND = MEANS NO ASBESTOS DETECTED; RELIABIE METHOD DETECTION
LIMIT IS ONE PERCENT (1%).
"PRACE" = MEANS ASBESTOS IDENTIFIED IN SAMPLIE:  CONCENTRATION

R293/13
3105

I1ESS THAN REITABIE DETECTION LIMIT.

TILE, VINYL, FOAM, PLASTIC AND FINE POWDER SAMPLES MAY
CONTAIN ASBESTOS FIBERS OF SUCH SMALL DIAMETER THAT -
THOSE FIBERS (ANNOT BE DETECTED BY PIM. FOR SUCH
SAMFLES MORE SENSITIVE ANALYTICAL METHODS, e.g., XRD,
TEM, SEM, ARE REQCMMENDED IF GREATER CERTAINTY ABOUT
ASEESTOS CQONTENT IS REQUIRED.



MEeD-Tox

ASS5QCIATES INC.

TABLE II

PHASE CONTRAST MICROSCOPY
RESULTS/LOCATIONS 1

. R293/13

3105



MED-Tox

ASSQCIAYES INC.

3105

TARIE TI
ATRECRNE FIEER DATA
. DHASE OONTRAST MICROSCOPY
S.C.R.T.D.
FEORIBARY 24-26, 1988
ATREORNE
SAMPLE CONCENTRATTON
NOMBER LOCATTON/DESCRIPTION (F/CC*)
DRO224-A1 3RD FIOOR - ACCOUNTING OFFICE - 415 <0.002
BUTLDING
[R0224-A2 3RD FIOOR - PAYROLL OFFICE - 425 <0.002
BUTLDING
DR0224-A3 ATH FIOOR - SIGN SHOP - 415 BUILDING 0.005
DR0224-A4 ATH FLIOOR - JANTITORS CLOSET - 425 0.002
BUTIDING
DR0224-A5 5TH FLOOR - LIERARY - 415 BUIIDING <0.002
DR0224-A6 5TH FLOCR - PLANNING OFFICE - 425 <0.002
BUTIDING
. DR0224-A7 6TH FLOCR - GENERAL OPERATIONS - 425 <0.002
BUILDING
DRO225-A8 6TH FLOOR - ANNEX A <0.002
DRO225-A9 - 6TH FLOCR - ANNEX B <0.002
DR0225-A10 6TH FLOOR - ANNEX C <0.002
DR0225-A11 STH FIOCR - ANNEX A <0.002
DRO225-A12 STH FIOOR - ANNEX B <0.001
DR0225-A13 STH FLOOR - ANNEX C <0.002
DRO225-A14 STH FLOOR - ANNEX E - 124 BUILDING 0.008
DRO225-A15 3RD FIOOR - ANNEX A - 411 BUILDING <0.0009
DR0O225-A16 4TH FLOCR - ANNEX A <0.001
DR0O225-A17 4TH FLOCR - ANNEX B <0.001
DRO225-A18 4TH FLOOR - ANNEX C <0.001
R293/13




TABIE II
ATRBORNE FIBER DATA
PHASE QONTRAST MICROSCOPY

M

ED-TOX

ASSOCIATES INC,

S.C.R.T.D.
FEDHIARY 24-26, 1588
(contimed)
ATRBORNE
SAMPTE QOONCENTRATTON
NOMBER LOCATTON,/TESCRIPTION (F/CC*)
R0225-A19 4TH FIOOR - ANNEX'S E AND F <0.001
[RDO225=-A20 6TH FICOR - ANNEX D - 124 BUTLDING 0.0009
[R0225-28 6TH FIOOR TRAMSPORTATION - 415 <0.001
BOIIDING
DR0225~-29 4T™H FLOOR - DISPATCH OFFICE - 415 <0.002
BUILDING
DR0225-30 4TH FIOOR - CCMPUTER ROCOM = 425 BUILD- <0.002
ING
[RO225-31 3RD FIOOR = ACOOUNTING OFFICE - 415 <0.002
BUILDING
DR0225=32 3RD FIOOR - CAFETERTA - 415 BUILIDING 0.003
DR0225-33 3RD FIOOR = SCHEDULING QFFICE - 425 <0.002
BUTIDING
DR0225-34 2ND FIOOR = TELEPHONE INFORMATION ~ <0.003
415 BUILDING
[R0225-35 2ND FIOOR = EMPLOYMENT QFFICE - 425 <0.003
BUILDING
DR0225-36 2ND FLOCR - PERSCNNEL DEPARTMENT - <0.003
425 BUIIDING
DR0225-37 5TH FIOOR - PLANNING OFFI&E - 425 <0.004
BUTIDING
[RO225-38 S5TH FIOCOR ~ PLANNING OFFICE - 425 <0.004
BUTIDING
MR0O225-39 5TH FLOOR - GENERAL SERVICES = 415 <0.004
BUILDING
R293/13
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TAEIE IT

ATRBORNE FIEER DATA
FHASE CQONTRAST MICROSCOUPY

ASSOCIATES. INC.

/MEeD-ToxX

S.C.R.T.D.
FEBRIIARY 24—-26, 1988
(continued)
ATRECRNE
SAMPLE CONCENTRATTON
NOMEER LOCATION,/TESCRIPTION (F/CC*)
[RO225-40 6TH FIOOR - GOVERNMENT AFFAIRS - 425 <0.004
BUTIDING
DRD226-41 6TH FLOOR ~ ELEVATOR IOBBY = 425 0.002
BUILDING
R0226~-42 6TH FLOCR - TRANSPORTATION - 415 <0.002
BUILDING
[RO226-43 6TH FLOCOR - ELEVATCOR IDBBY - 411 <0.002
BUTIDING f
DRO226-44 6TH FILOOR ~ ELEVATCR IOBBY - 124 0.0086
BUILDING
DR0226-45 5TH FIOOR - ANNEX F - 124 BUILDING 0.005
DRO226-46 5TH FIOOR - EIEVATOR IORBY - 411 <0.002
BUILDING
RO226-47 5TH FIOCR - EILEVATCR IOBBY = 425 <0.003
BUTIDING
[R0226~48 4TH FIOOR -~ EIEVATCR IDBBY - 124 0.003
BUILDING -
DRO226—49 4TH FIOOR - ELEVATOR IOEBBY - 411 0.002
BUILDING
[R0226-50 4TH FIOCR -~ ELEVATOR I.DBBY = 425 0.005
BUITIDING
[R0226-51 4TH FLOOR - DISPATCH OFFICE -~ 415 <0.003
BUTIDING
R293/13
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TABLE II
ATRBORNE FIBER DATA
FHASE QONTRAST MICRQSQOPY

FA

ED-TOX

ASSOCIATES INC.

S.C.R.T.D.
FEERIIARY 24-26, 1988
(continued)
ATRBORNE
SAMPTE COMNCENTRATTON
NOMBER LOCATTCN/TESCRIPTICN (F/C0¥)
DR0226-52 3RD FLOCR - ELEVATOR IOBBY - 425 0.004
BUILDING
IR0226-53 3RD FIOCR - EIEVATOR IOBBY - 411 <0.004
BUTLDING
IR0226-54 2ND FIOOR - ELEVATOR IOBEBY - 425 <0.004
BUTLDING
F/oQ = FIEBERS PER CUBIC CENTIMETER OF AIR SAMPLED.

R293/13
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TABLE III

TRANSMISSION ELECTRON MICROSCOPY
RESULTS/LOCATIONS
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TABLE ITL

TRANSMISSTON ETECTRON MICROSCOPY
FEBRIARY 24-26, 1988

M

ED-TIOX

ASSOCIATES. INC,

ATRBORNE ASHEESTOS

3105

SAMPTE CONCENTRATION
NOMBER LOCATTON/TESCRIETION (STROCTURES,/QuCin)
DRO225-A21 6TH FIOOR - ANNEX E - 124 BUIIDING <0.006
DRO225-A22 6TH FIOCR FAN ROCM - RETURN AIR <0.005
PLENUM - 425 BUILDING
DRO225-A23 STH FIOGR FAN ROCM - RETURN AIR <0.005
PLENUM - 425 BUILDING
‘IR0225-A24 4TH FIOOR FAN ROOM - RETURN AIR 0.009
PLENUM - 425 BUILDING
DRO225-A25 A4TH FIOOR FAN ROCM - OPEN RETURN ATR <0.006
PLENUM - 415 BUILDING
DRO225-A26 3RD FLOCR - FAN ROCM - RETURN AIR <0.007
PLENIM - 425 BUILDING
DR0225-A27 2ND FIOCR FAN ROCM - RETURN AIR <0.008
PLENUM - 425 BUILDING
STRUCTURES,/CucCi =  STRUCTURES PER CUBIC CENTIMETER.
R293/13
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APPENDIX A

POLARIZED LIGHT MICROSCOPY
LABORATORY REPORTS
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MED- Tox

ASSOCIATES. INC,

®
s.C.R.T.D. REPORT DATE: 3/0l1/88
425 SOUTH MAIN STREET SAMPLES RECEIVED: 2/26/88
LOS ANGELES, CA 90013 MED-TOX JOB NO: 7L6459-3/1A-3
ATTN: MR. PHIL MEYERS PURCHASE ORDER NO: 3105

ANALYSIS: ASBESTOS IN BULK SAMPLES

METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-~-020

Sample Identification Brief Physical Chrysotile Amosite
Client Lab No. Description Ashestos Asbhestos
Percent Percent
JLB0224-1 70479 Tan, crumbly, fibrous ND(1) 15
JLB0224-2 70480 Tan, crumbly, £fibrous 10 ND(1)
JLB0224-3 70481 Tan tlle ND(1) ND(1)=*
JLB0224-4 70482 Gray, crumbly, fibrous 8D(1) ND(1)
40% mineral wool
JLB0224-5 70483 Tan, crumbly, fibrous with 5 ND(1)
vermiculite
.JL30224-6 70484 Tan, crumbly, fibrous with 5 ND(1)
vermiculite
JLB0224-7 70485 Tan, crumbly, flbrous with 5 ND(1)
vermiculite
JLB0224-8 70486 Tan, crumbly, f£ibrous with 5 ND(1}
vermiculite
JLB0224-9 70487 Gray, crumbly, fibrous 5 ND(1)
JLB0224-~10 70488 Tan tile ND{1) ND(1)=*

Davld L. Reusswig Daée Tom Dagenhhart, M.S.
Laboratory Analyst - Laboratory Manager
NOTES:

"ND(1)"™ means no -asbestos detected; method detection limit is 1ws.
"Trace" means asbestos identified in sample; concentration less than
method detection limit of 1%.
Other asbestos minerals sought but not detected include crocidolite,
anthophyllite, tremolite and actinolite.
*Tile, vinyl, foam, plastic and flne powder samples may contain
asbestos fibers of such small diameter that these fibers cannot
be detected by PLM. For such samples more sensitive analytical
. methods, e.g. XRD, TEM, SEM, are recommended if greater certainty
about asbestos content is required.

1229 Morena Boulevard, san Diego, Callfornia 92110 (619) 276-8843



MED-Tox

ASSOCIHATES INC.

LABORATORY REPORT
S.C.R.T.D. REPORT DATE: 3/01/88
425 SOUTH MAIN STREET SAMPLES RECEIVED: 2/26/88
LOS ANGELES, CA 90013 MED-TOX JOB NO: 7L6459-3/2A-3
ATTN: MR. PHIL MEYERS PURCHASE ORDER NO: 3105

ANALYSIS: ASBESTOS IN BULK SAMPLES

METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-020

Sample Identification Brief Physlical Chrysotile Amosite
Client Lab No. Description Asbestos Asbestos
Percent Percent
JLB0Z224-11 70489 Black vinyl with tan fibrous ND(1) ND(1)*
JLB0Z224-12 70490 Pink tile ND(1l) ND(1)*
JLB0224-13 70491 Tan, crumbly, fibrous ND(1) ND(1)
. 10% cellulose
JLB0224-14 70492 Tan, crumbly, fibrous ND(1) ND(1l)}
20% cellulose
JLBO224-15 70493 Tan, crumbly, fibrous with 5 ND(1)
. vermiculite
JLB0224-16 70494 Tan, crumbly, fibrous with S ND(1)
vermliculite
JLB0224-17 70495 Tan, crumbly, flbrous with 5 ND(1)
vermiculite
JLB0224-18 70436 White, crumbly, fibrous 15 40
JLB0Z24~-19 70497 wWhite, crumbly, fibrous 25 35
JLB0224-20 70498 White, crumbly, fibrous 5 35

Dod Ll )k Vo S sendak

David L. Reusswiq Date Tom Dagenhﬁ?t, M.S.
Laboratory Analyst Laboratory Manager
NOTES : ’

"ND(1)" means no asbestos detected; method detection limit is 1%.
"Trace"™ means asbestos !dentified in sample; concentration less than
method detection limit of 1%.
Other asbestos minerals sought but not detected include crocidolite,
anthophyllite, tremolite and actinolite.
*Tile, vinyl, foam, plastic and fine powder samples may contain
asbestos fibers of such small diameter that these fibers cannot
be detected by PLM. For such samples more sensitive analytical
methods, e.g. XRD, TEM, SEM, are recommended if greater certainty
. about asbestos content is required.

1229 Morena Boulevard, San Diego, california 92110 (619) 276-8843



MED-Tox

ASSOCIATES. NC

LABORATORY REPOQRT
S.C.R.T.D. REPORT DATE: 3/01/88
425 SOUTH MAIN STREET SAMPLES RECEIVED: 2/26/88
LOS ANGELES, CA 90013 MED-TOX JOB NO: T7L6459-3/3A-3
ATTN: MR. PHIL MEYERS PURCHASE ORDER NOQ: 3105

ANALYSIS: ASBESTOS IN BULK SAMPLES

METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-020

Sample Identification Brief Physical Chrysotile Amosite
Client Lab No. Description Asbestos Asbestos
Percent Percent
JLB0224-21 70499 Yellow & brown fiberglass ND(1) ND(1)
JLB0224-22 70500 Off-white plaster ND(1) ND(1)
JLB0224-23 70501 White, crumbly, fibrous 15 35
JLB0224-24 70502 Tan tile : {2 ND(1)+*
JLB0224-25 70503 Tan, crumbly ND(1) ND(1)
JLB0224-26 70504 Tan tile Trace ND(1l)=
JLB0224-27 70505 Brown tlle ND(1) ND(1)*
JLB0224-28 70506 Gray, crumbly, f£ibrous 5 ND(1)
JLB0224-29 70507 Gray, crumbly, fibrous ND{(1) ND(1)
45% fiberglass
JLB0224-30 70508 Gray, c¢rumbly, fibrous ND(1) ND(1)
60% fiberglass
JLB0224-31 70509 Tan, crumbly Trace ND(1)
JLB0224-32 70510 White, crumbly, fibrous 10 ND(1)
D ¥ Dty 3o Do Togpeha k™
David L. Reusswig Date Tom Dagenffart, M.S.
Laboratory Analyst Laboratory Manager
NOTES:

"ND(l)"™ means no asbhestos detected; method detection limit is 1%.
"Trace™ means asbestos identifled in sample; concentration less than
method detection limit of 1%.
Other ashestos minerals sought but not detected include croclidolite,
anthophyllite, tremolite and actinolite.
*Tile, vinyl, foam, plastic and fine powder samples may contain
asbestos fibers of such small diameter that these fihers cannot
be detected by PLM. For such samples more sensitive analytical
methods, e.g. XRD, TEM, SEM, are recommended if greater certainty
about asbestos content is required.

1229 Morena Boulevard, san Diego, California 92110 (619) 276-8843



slc.R.T.D.

425 SOUTH MAIN STREET
LOS ANGELES, CA 90013

REPORT DATE:
SAMPLES RECEIVED:

MED-TOX

MEeD-Tox

ASSOCIATES. INC,

3/01/88
2/26/88

JOB NO: TL6459-3/94-3

ATTN: MR. PHIL MEYERS PURCHASE ORDER NO: 3105
ANALYSIS: ASBEST0OS IN BULK SAMPLES
METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-020

Brief Physical Chrysotile Amosite

Client Lab No. Description Asbestos Asbestos
Percent Percent

JLB0224-33 70511 Black tar 1 ND(1)
JLB0224-34 70512 Off-white, crumbly 5 ND(1)
JLB0224-35 70513 Off-white, crumbly 15 ND(1)
JLB0224-36 70514 Gray, fibrous tile 40 ND(1)*
JLB0224-37 70515 Gray, fibrous tile 50 ND(1)*
JLB0224-38 70516 Off-white, crumbly ND(1) ND(1)
JLB0224B-39 70517 Off-white, crumbly, fibrous 25 40
JLB0224B-40 70518 Tan, crumbly, fibrous 30 30
JLB0224B-41 70519 Wwhite, crumbly ND(1) ND(1)
JLBO224B-42 70520 Tan, crumbly, fibrous 20 20
JLB0224B-43 70521 Off-white, crumbly, fibrous 50 30
JLB0224B-44 70522 Off-white, crumbly, fibrous 45 30
JLB0224B-45 70523 Off-white, crumbly, fibrous 25 25
JLB0224B-46 70524 Off-white, crumbly, fibrous 30 45
JLB0224B-47 70525 White plaster with vermiculite ND(1) ND(1)

3 lew

S QMMI/)W

duiianne Rhodes
Laboratory Analyst

NOTES:

"ND(1)" means no asbestos detected; method detection limit is 1%.

Toan Seopohad

Date

Tom Dagenhart, M.S.
Laboratory Manager

"Trace" means asbestos identified in sample; concentration less than

method detection limit

of 1%.

Other asbestos minerals sought but not detected include crocidolite,

anthophyllite, tremoli

te and actinolite.

*Tile, vinyl, foam, plastic and fine powder samples may contain
asbestos fibers of such small diameter that these fibers cannot
For such samples more sensitive analytical
methods, e.g. XRD, TEM, SEM, are recommended if greater certainty
about asbestos content is required.

be detected by PLM.

1225 Morena Boulevard, San Diego, California

92110

(619)

276-8843



MED-Tox

ASSOCIAIES INC,

@
§.C.R.T.D. REPORT DATE: 3/01/88
425 SOUTH MAIN STREET SAMPLES RECEIVED: 2/26/88
LOS ANGELES, CA 90013 MED-TOX JOB NO: 7L6459-3/95-3
ATTN: MR. PHIL MEYERS PURCHASE ORDER NO: 3105

ANALYSIS: ASBESTOS IN BULK SAMPLES

METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)
EPA 600/M4-82-020

gample Jdentification Brief Physlcal Chrysotile Amosite
Client Lab No. Description Asbestos Asbestos
Percent Percent
JLB0224B-48 70526 White, crumbly, fibrous 50 25
JLB0224B-49 70527 Tan, crumbly ND(1) ND{1)
JLB0224-50B 70528 Tan, crumbly with vermiculite 20 ND({1)
JLB0224-51B 70529 Tan, crumbly with vermiculite 30 ND(1)
JLB0224-52B 70530 Tan, crumbly with vermiculite 25 ND(1)
JLB0224-53B 70531 Tan, crumbly, fibrous with 25 ND({1)
vermiculite
.JL80224—543 70532 Tan, crumbly, fibrous with 30 ND(1)
vermiculite
JLB0224-55B 70533 Tan, crumbly, fibrous with 30 ND(1)
vermiculite
JLB0224-56B 70534 Tan, crumbly, fibrous with 25 ND(1)
vermiculite
JLB0224-57B 70535 Tan, crumbly, £ibrous with 30 ND(1)
vermiculite
JLB0224-58B 70536 Tan, crumbly, fibrous with 30 ND(1)
vermiculite
JLB0224-59B 70537 Tan, crumbly,- £ibrous with 30 ND({1)
vermiculite

g:LMJLﬂﬁﬂi.Eﬂﬂd&Q Jhdif 51J§Y ,2:a~u Ehe

Sulianne Rhodes Date Tom Dagenhaft, M.S.
Laboratory Analyst Laboratory Manager
NOTES:

"ND(1)" means no asbestos detected; method detection limit is 1%.
"Trace"” means asbestos identified in sample; concentration less than
method detection limit of 1%.

Other asbestos minerals sought but not detected include crocidolite,
anthophyllite, tremolite and actinolite.

1229 Morena Boulevard, San Diego, California 92110 (619) 276-8843



8.C.R.T.D.

425 SOUTH MAIN STREET
LOS ANGELES, CA 90013
ATTN: MR. PHIL MEYERS

ANALYSIS: ASBESTOS IN BULK SAMPLES

MEeD-Tox

ASSQCIATES, INC.

LARORATORY REPORT

REPORT DATE: 3/01/88

SAMPLES RECEIVED: 2/26/88
MED-TOX JOB NO: 7L6459-3/96-3
PURCHASE ORDER NO: 3105

METHOD: PLM (POLARIZED LIGHT MICROSCOPY/DISPERSION STAINING)

BPA 600/M4-82

Client Lab No.

JLB0224-60B 70538
JLB0224~-61B 70539
JLB0224-62B 70540
JLB0224-63B 70541

JLB0224-64B 70542

-020
Brief Physical Chrysotile Amosite
Description Asbestos Asbestos
Percent Percent
Tan, crumbly, fibrous with 25 ND(1)
vermiculite
Tan, crumbly, fibrous with 25 ND(1)
vermiculite
Tan, crumbly, fibrous with 30 ND(1)
vermiculite :
Tan, crumbly, fibrous with 30 ND(1)
vermiculite
Tan, crumbly, fibrous with 25 ND(1)

vermiculite

QM % /Duc?/

gdlianne Rhodes
Laboratory Analyst

NOTES:

3] Jey 7% L

Date Tom DagenhdTt, M.S.

Laboratory Manager

"ND(1)" means no asbestos detected; method detection limit is 1%,
"Trace™ means asbestos jdentified in sample; concentration less than
method detection limit of 1ws.
Other asbestos minerals sought but not detected include crocidolite,
anthophyllite, tremolite and actinolite.

1229 Morena Boulevard, San Diego, California 92110 (619) 276-8843
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s.c.R.T.D.

425 SOUTH MAIN STREET
LOS ANGELES, CA 90013
ATTN: MR. PHIL MEYERS

REPORT DATE:
SAMPLES RECEIVED: 2/29/88

MED-TOX

MED-Tox

ASSQOCIATES INC

3/01/88

JOB NO: 7L6459-5/91-3

PURCHASE ORDER NO: 3105

ANALYSIS: FIBERS (>5 MICRONS LONG} ON 25mm FILTERS

METHOD: PCM (PHASE CONTRAST MICROSCOPY)
NIOSH 7400 "A" Counting Rules & OSHA/EPA REFERENCE METHOD

Sample Uncorrected Airborne

Sample Identification Volume Fiber Density Fiber Concentration
Client Lab No. {liters) (fibers/mm?2) (fibers/cm?)
DR0O224-A1 70586 1650 < 7.6 < 0.002
DRO224-A2 70547 1440 < 7.6 < 0¢.002
DRO224-A3 70588 1800 25.5 0.005
DR0224-24 70589 1500 9.6 0.002
DRO224-A5 70590 1450.4 < 7.6 < 0.002
DR0O224-A6 70591 1382.4 < 7.6 < 0.002
DR0O224-A7 70592 1595 < 7.6 < 0.002

T ' sl 3 — NG
Chuws ol 3-3-5%
Chris Surville Date Tom Dagenh s M.S.

Laboratory Ana

NOTES :

lyst

Laboratory Manager

Fibers smaller than 0.3 microns in diameter are not detected by PCM.
PCM relative standard deviations range from 40% at low fiber density
to 10% at high fiber density.
"<" means below reliable detection limit.
(#2) Detection limit based on a minimum f£iber count of six.

1229 Morena Boulevard,

San Dlego,

California

92110

(619) 276-8843



MEeD-Tox

ASSOCIATES. INC.

O —
S.C.R.T.D. ' REPORT DATE: 3/8/88
425 S. MAIN ST. SAMPLES RECEIVED: 3/3/88
LOS ANGELES, CA 90013 MED-TOX JOB NO:TL—6459-6/UP42
ATTN: PHIL MEYERS PURCHASE ORDER NO: 3105

ANALYSIS: FIBERS (>5 MICRONS LONG) ON 25mm FILTERS

METHOD: PCM (PHASE CONTRAST MICROSCOPY)
NIOSH 7400 "A"™ Counting Rules & OSHA/EPA REFERENCE METHOD

Sample Uncorrected Alrborne
atio vVolume Fiber Density Fiber Concentration
Client Lab No. (liters) (fibers/mm2) (fibers/cm?)
DRO225-A8 70685 1870 7.6 <0.002,#8
DR0225-A9 70686 1680 <7.6 <0.002,#8
DR0225-Al10 70687 1947 <7.6 <0.002,#8
DR0225-Al11 70688 1627 7.6 <0.002,4#8
R0225-A12 70689 2012 <7.6 <0.001,»8
i0225-1\13 70690 1958 <7.6 <0.002,#%8
0225-A14 70691 1936 40.1 0.008,#8
DR0O225-A15 70692 3130 <7.6 <0.0009,#%8
DR0225-A16 70693 2825 7.6 <0.001,#8
DR0225-A17 70694 2575 7.6 <0.001,#8
DR0225-Al18 70695 2750 <7.6 <0.001,#»8
DR0O225-Al19 70696 2940 <7.6 <0.001,%8
DR0225-A20 70697 3186 7.6 0.0009,4%8
DR0225-A28 70708 2124 . <7.6 <0.001
DR0225-A29 70706 1860 <7.6 <0.002
DR0O225-A30 70707 1617 -’ 7.6 <0.002
DR0225-a31 70708 1299 7.6 <0.002
DR0225-A32 70709 1184 9.6 0.003
DR0O225-A33 70710 1299 <7.6 <0.002
Ohne  Swowt(0e
CNWg  stu 3-8-88 Ay -
CHRIS SURVILLE Date Tom Da hart, M.S.
Laboratory Analyst Laboratory Manager

NOTES:
Fibers smaller than 0.3 microns in Qdiameter are not detected by PCM.
PCM relative standard deviations range from 40% at low fiber density
5 10% at high fiber density.
<" means below reliable detection limit.
(#8) Heavy particulate loading may have obscured samller fibers.

1229 Morena Boulevard, San Dieqgo, California 92110 (619) 276-8843



MED-Tox

ASSOCIATES. INC,

LABO EPORT
S.C.R.T.D. REPORT DATE: 3/8/88
425 S. MAIN ST. SAMPLES RECEIVED: 3/3/88
LOS ANGELEsS, CA 90013 MED-TOX JOB NO:7L-6459~6/WP42
ATTN: PHIL MEYERS PURCHASE ORDER NO: 3105

ANALYSIS: FIBERS (>5 MICRONS LONG) ON 25mm FILTERS

METHOD: PCM (PHASE CONTRAST MICROSCOPY)
NIOSH 7400 "A" Counting Rules & OSHA/EPA REFERENCE METHOD

Sample Uncorrected Alrborne
Sample Identificatiop Vvolume Fiber Density Fiber Concentration
Client Lab No. (liters) {(fibers/mm2) (Eibers/cm?)
DR0O225-A34 70711 937 <7.6 <0.003
DR0225-A35 70712 880 <7.6 l <0.003
DR0225-A36 70713 847 <7.6 <0.003
DR0225-A37 70714 720 <7.6 <0.004
DR0225-A38 70715 715 7.6 <0.004
DR0225-A39 70716 768 <7.6 <0.004
DR0225-a40 70717 715 <7.6 <0.004
DR0226-A41 70718 1265 7.6 0.002
DR0O226-A42 70719 1243 7.6 <0.002
DR0226~-A43 70720 1356 <7.6 <0.002
DR0226~A44 70721 1210 20.4 0.006,#8
DR0O226~A45 70722 1141 14.6 0.005
DR0226-A46 70723 1210 <7.6 <0.002
DR0O226~A47 70724 1144 7.6 <0.003
DR0226-2A48 70725 1288 10.2 0.003
DR0226-A49 70726 1209 7.6 0.002
DR0226-A50 70727 1001 °° 14.0 0.005
DRO226-A51 70728 1039 <7.86 <0.003
DR0226-A52 70729 880 8.3 0.004
DR0226-A53 70730 836 <7.6 <0.004
DR0226-A54 7073% 825 <7.6 <0.004
(o Sndilo 3-8-69 >
CHRIS SURVILLE Date Tom Dagerfhart, M.S.
Laboratory Analyst Laboratory Manager

NOTES:

Fibers smaller than 0.3 microns in diameter are not detected by PCM.
PCM relative standard deviations range from 40% at low fiber density
to 10% at high fiber density.

"<" means below reliable detection limit.

(#8) Heavy particulate loading may have obscured samller fibers.

1229 Morena Boulevard, San Diego, california 92110 (619) 276~8843
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APPENDIX C

TRANSMISSION ELECTRON MICROSCOPY
LABORATORY REPORTS
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EPA Lavel I Method (Yamate et al.; 1984) ASSQOCIATES INC

ALRBORNG ASBESTOS ANALYSIS BY TRANSMISSION ELECTROR MICROSCOPY (TEM) MED-TOX

$.C.R.1.D.
425 5. MAIN ST,
LOS ARGELES, CA 90013 .
PRIL METERS
Job Nuaber  : 7L-6459-6/1A-3105 Analytical Sensitivity : 0.0015 (structures/cu ca)
Client Rumber : DR0225-A21 Total Area Scanned ¢ 102540 sq um
Med-Tox Humber: 70698 Magnification 1 20000 x
Beceipt Date : MARCH 3, 1988 Area of Original Filter : 3.85 sg cm
Report Date : MARCH 7, 1988 Dilution Factor : <not ashed>
Description : Area Ashed ¢ <not ashed>
' Area of Mesbrane : <not ashed>
HEAVY PARTICULATE LOADIRG, SOME Volume of Air : 2475.0 liters
FIBERS MAY HAVE BEER OBSCURED. Total number of structs : 3
Filter type : 0.4 um, polycarbonate
Conductive Coul ! no

ASBESTOS SUMMARY

All Structureg Only > 5 um Structures

Total Asbestos Structure Concentration < 0,006 (structures/cu cam) o< 0.006 (struct%reslcu cal)

Total Asbestos Mass Concentration 0.000 (ng/cu aeter) 0.000 (ng/cu meter}

Additional Information by Structure Type

Fiber Bundle Clump Matrix TOTAL

Structure Conc. (structures/cy cm)

Chrysotile .500 0.000 0.000 0.000 0.000

Amphibole 0.000 0.000 0.000 0.000 0.000 -

Indeterainant 0.000 0.;00_0 0.000 0.003 0.003
Mass Concentration (mng/cu meter)

Chrysotile 0.000 0.000 0.000 0.000 0.000

Anphibole 3.200 ¢.000 0.000 0.000 0.000

Indeterninant 3.000 0.000 0.000 0.013 0.013

The method detection limit is 4 tises the anmalytical sensitivity. Analytical sensitivity is defined by
the EPA a8 the asbestos concentraticn representad by each fiber counted under the electron microscope.

TEM data is accurate to no more than one aijnificant figure. )

Structures per cubic centimeter ecuais aillion structures per cubic meter.

aphibole asbestos includes amosite (1.e. jrumerite - cummingtonite), crocidolite (i.e. riebeckite -
magnesioriebeckite), anthophyllite, tremolite and actinolite.

Analyst ‘_4 - T/_ ,7mwte _S1_Z1
Lab Manager -7{'n-. ,;iz:?,{r:;—l\_,\ﬂi' Date_?_l___!__ Izaf

Med-Tox Associates, Inc., 1229 Morena Blvd San Diego, CA 92110 619-276-8843

Page 1 of 4



DETECTED A[RBORME

5.C.R.2.D.

425 5. MAIN ST,

LOS ANGELES, CA 90013
PHIL MEYERS

Job Mumber  : 7L-6459-6/1A-3105
Client Humber : DR0O225-A21
Med-Tox Number: 70698

Raceipt Date : MARCH J, 1988
Report Date : MARCH 7, 1988
Description :

HEAVY PARTICULATE LOADING, SOME
FIBERS MAY HAVE BEEN OBSCURED.

Disersional Limitations:

ct

D

ED-IOX

ASSQCIATES INC

TABLE BY PHASE NICROSCOPY M
Analytical Sensitivity : 0.0015 (structures/ce ca)
Iotal Area Scanned + 102540 sq un
Magnification ¢ 20000 x
Area of Original Filter : 23.85 sgca
Dilution Facter : <not ashed>
Area Ashed : <not ashed>
Area of Membrane t <not ashed>
Voiuse of Mir : 2475.0 liters
Total number of structs : 1

Filter type

Conductive

: 0.4 um, polycarbonate
Conl : no

Only structures with diameters greater than 0.3 um and lengths greater than 5.0 um are included in
the data subset uaed to calculate the faollowing results.

Total Concentration

Asbeatos Structures

< 0.006 (structures/cu ca)

All Stractures *

< 0.006 (structures/cu cam)

+ Because of heavy non-asbestos fiber liadings, only asbestos and indeterminant fibers were recorded

in order to improve detection limite.

Therefore these TEM results are not strictly comparable vith

PCH results.
Structure Caoncentrations by Structure Type
{structures/cu ca)
Fiber Bundle Clusg Matrix TOTAL
Chryaotile 0.000 0.000 0.000 0.000 0.000
Asphibole 0.100 0.000 0.000 0.000 0.000
Indetersinant 4.310 0.000 0.000 0.000 0.000
Non-Asbestos c.500 0.002 0.000 0.000 0.002

- The method detection limit is 4 times tne analytical semsitivity. Analytical sensitivity is defined by

the EPA as the asbestos cancentrati:n represented by each fiber counted under the electron mLcroscope.
- TEM data is accurate to no msore than cne significant figqure.

Hed-Tox Associates, Inc.

Structures per cubic centimeter equa.s a:ilion structures per cubic meter.
Amphibole asbestos includes amosite (..2. jrunerite - cusmingtonite), crocidolite (i.e. riebeckite -
magnesioriebeckite), anthophyllize, t-emclite and actinolite.

Page 2 of 4

1229 Morena Bivd San Diego, CA 92110 619-276-8843



A1RRY AHALYSIS BY TRANSMISST

ELECTRO

CROSCOPY (TEM

EPA Level I Mathod (Tamate et al.; 1584)

§.C.2.1.D.

425 5. MAIN ST,

LOS ANGELES, CA 90013
PHIL MEYERS

Job Number : 7L-6459-6/1K-310S
Client Number : DRO225-A21
¥ed-Tox Number: 70698

Detailed Data For Structures Classified as FIBERS:

Detailed Data For Structures Classified as BUNDLES:

Chrysotile

Amphibole

- DIMERSIORAL DATA MED.TOX

ASSQCIATES INC

Indeterminant Nonasbestos

No Structures Detected in This Category.

Total Number of Structures Counted 0 0 0 1
Total Surface Area (sq us/cu meter) 0.0 ' 0.0 ol 17276.3
Length geometric mean 0.0000 0.0000 0.0000 7.0000
standard deviation 0.0000 0.0000 0.0000 0.0000
Diameter geometric mean 0.0000 0.0000 0.0000 0.5000
standard deviation 0.0000 0.0000 0.0000 0.0000
Detailed Data For Structuras Classified as CLUMPS:
No Structures Detected in This Category.
Detailed Data For Structures Classified as MATRICES:
Total Number of Structures Counted 0 0 2 0
Total Surface Area (aq um/cu meter) 0.0 0.0 417.90 0.0
Length geosetric sean 0.0000 0.0000 0.8367 0.0000
standard deviation 0.0000 0.0000 0.2130 0.0000
Diameter geosetric sean 0.0000 0.0000 0.0500 0.0000
standard deviation 0.0000 0.0000 0.0000 0.0000
DETATLED DATA FOR ALL STRUCIURES:
Total Number of Structures Counted 0 0 2 1
Total Surface Area (3¢ um/cu weter) 0.0 0.0 417.0 17276.3
Length geosetric pean 0.0000 0.0000 0.8367 7.0000
standard deviation 0.0000 0.0000 0.2130 0.0000
Diaseter geometric mean 0.0000 0.0000 0.0500 0.5000
standard deviation 0.0000 0.0000 0.0000 0.0000
Pagalof 4

¥ed-Tox Associates, Imc. 1229 Morena Blvd San Diego, CA 92110 619-276-8043



AIRBORNE T0S AFALYSIS BY TRARSHISSION 1 OPY (TEM) - DATA L
EPA Lavel [ Nethod (Yamate et al.; 1984)

5.C.R.L.D.

425 5. MAIN ST.

LOS ANGELES, CA 90013
PHIL MEYERS

Job Number : 7L-6459-6/1A-3105
Client Number : DRO225-AZL
Med-Tox Rumber: 70698

ED-IOX

ASSOCIATES INC

Field No. Structure No. Structure  Diameter Length Mass per Fibers per Structure
per Field Type (micrens)  imicrons) Structure {fq)  Structure Identification
2 1 matrix 0.05 0.70 3.57 1 indeterminant
2 2 matrix 0.05 1.00 5.11 1 indeterainant
b 1 bundle 0.50 7.00 3571.56 3 nonasbestos
us ° micron, a micron is one millionth of a meter.
Rg © npanogras, a nanograe is one billionth of a gram.
fg = featograe, a festogram is one millionth of a nanogras.
Masses of indeterminate and non-ashestos fibers are estimated by assuming
a density of 2.6 grass per cubic centimeter.
Page 4 of 4
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ANALYSLS BT ELECTSOH MICROSCOPY (TEM) MED-TOX
EPA Lavel I Mathod (Yssate et al.; 1984) ASSOCIAIES INC.
5.C.R.1.D.
425 5. MAIN S1.
L0S AMGELES, CA 90013
PHIL MEYERS
Job Nusber  ; 7L-6459-6/14-3105 Analytical Sensitivity : 0.0013 (structures/cu ca)
Client Number : DR0225-A22 Total Area Scanned : 102540 g ue
Med-Tox Nusber: 70699 Magnification : 20000 x
Receipt Date : MARCH 3, 1988 Area of Original Filter : 3.85 sq ca
Report Date : MARCH 7, 1988 Dilution Factor ¢ <not ashed>
Description Area Ashed : <not ashed>
Area of Meabrane : <not ashed>
REAVY PARTICULATE LOADING. Volume of Air : 2970.0 litersa
Total number of structs : 1
Filter type : 0.4 ue, polycarbanate
Conductive Cowl ! no

ASBESTCS SUMMARY

All Structures Only > 5 um Structures

Total Asbestos Structure Concentration < 0.005 {structures/cu ca) < 0.005 (strnlctureslcu cm)

Total Asbestos Mass Concentration 0.02 (ng/cu pater) 0.000 (ng/cu seter)

Additional [nformation by Structure Type

F1der Bundle Clump Matrix
Structure Conc. (structures/cu ca)
Chrysotile 0.001 0.000 0.000 0.000
Anphibole 0.000 0.000 0.000 0.000
Indeterainant 0.000 ‘0.000 0.000 0.000
- Mass Concentration (ng/cu meter)

Chrysotile 0.02 0.00 0.00 0.00
Amphibole 6.00 0.00 0.00 0.00
Indeterninant 0.90 0.00 0.00 0.00

TonL

0.001
0.000

0.000

0.02
0.00

0.00

- The wethod detection limit is 4 <ises the analytical sensitivity. Analytical sensitivity is defined by
the EPA as the asbestcas concentra~idn represented by each fiber counted under the electron aicroscope.

- TEM data ia accurate to no more than e significant figure.
Structures per cubic centimeter squiiz sillion structures per cubic meter.

magnesioriebeckite), anthcphyl‘:: . tresclite and actinolite.

Analyst -jm < w')f-?\_l\AAT Date _l 11 153

[.ab Manager 7Qb= "\&, ;“,L A ";—- Date _1/_7 Iﬂ

Hed-Tox Associates, Inc. 1229 Morena Blvd San Diego, CA 92110 619-276-8843

Anphibole asbestos includes amosite '..2. grunerite - cussingtonite), crocidolite (i.e. riebeckite -

Pigaloftd



DETECTED AIRBORNE STR

5.C.R.1.D.

425 S. MAIN ST,

L0S ANGELES, CA 90013
PHIL METEES

Job Nuaber  : 7L-6439-6/14-3105

Client Number : DR0225-A22
Hed-Tox Number: 70699
Receipt Date : MARCH 3, 1988
Report Date : MARCH 7, 1988
Description

HEAVY PARTICULATE LOADING.

Dimenaional Lisitationa:

ES ALSQ DETEC

Analytical Sengitivity
Total Area Scanned
Magnification :
Area of Original Filter :
Dilution Factar
Area Ashed

Area of Meabrane
Voluse of Air 3
Total nuaber of gtructs :
Filter type
Conductive Cowl

ASE CONTRASY NICROSCOPY MED-TOX

ASSQCIATES INC

: 0.0013 (structures/cu ca)
: 102540 sq ua

20000 x
3.85 3q ca

! <pot ashed?
! <not ashed>
! <not ashed>

2970.0 liters
0

; 0.4 um, polycarbonate
: no

Only structures with diameters greater than 0.] um and lengths greater than 5.0 um are included in
the data subset used to calculate the f{illewing results.

Total Concentration

+ Because of heavy non-asbestos fiber loadings, only asbestos and indeterminant fibers were recorded
in order to improve detection liaitz. Therefore these TEM results are not strictly comparable with

dsbestog Structures

< 0.005 (structures/cu cm)

All Structures +*

< 0.005 (structures/cu ca)

PCM results.
Structure Concentrations by Structure Type
{structures/cu ca)
Fiher Bundle Clump Matrix TOTAL
Chrysotile 0.000 0.000 0.000 0.000 0.000
Agphibole 0.000 0.000 (.000 0,000 0.000
Indeterainant £.000 0.000 0.000 0.000 0.000
Non-Agbestos 1.0C0 0.000 0.000 0.000 ¢.000

- The method detection lisit 13 4 times tne analytical sensitivity. Analytical sensitivity 13 defined by
the EPA as the asbestos concentrit.on represented by each fiber counted under the electron microscope.

TEN data is accurate to no more then one significant figure,

- Structures per cubic centiseter equaii sillion structures per cubic seter.

sagnesioriebeckite}, anthapnyll:te, tremolite and actinolite.

Asphibole agbestos includes amosite :.1.e. grumerite - cusaingtonite), crocidolite (i.e. riebeckite -

Page 2 of 4

Ned-Tox Associates, Inc. 1229 Morena Blvd San Diego, CA 92110 619-276-8843



MED-Tox

ASSQCIATES (INC.

‘.c.n.r.n.

425 5. MAIK ST
L0S ANGELES, CA 90013
PHIL NEYERS

Job Humber ¢ 7L-6459-6/1A-3105
Client Number ; DR0225-A22
Bed-Tox Humber: 70659

Chrysotile Aaphibole Indeterminant Nonasbestos

Detailed Data For Structures Classified as FIBERS:
Total Number of Structures Counted i 0 0 0
Total Surface Area (sq ua/cu seter) 181.6 0.0 0.0 0.0
Length geometric mean 2.4000 0.0000 0.0000 0.0000
standard deviation 0.0C00 0.0000 0.0000 0.0000
Diameter gecmetric mean £.0500 0.0000 0.0000 0.0000
standard deviation 0.0000 0.0000 0.0000 0.0000

Detailed Data For Structures Classified as BUNDLES:

o Structures Detected in This Category.

Detailed Data For Structures Classified as CLUMPS:

No Structures Detected in This Category.

Detailed Data For Structures Classified as MATRICES:

“* Ko Structures Detected in This Category.

DETAILED DATA FOR ALL STRUCTURES:

Total Humber of Structures Counted 1 0 0 0
Total Surface Area (sq um/cu meter) 481.6 0.0 0.0 0.0
Length gecmetric mean 2.4000 0.0000 0.0000 0.0000
standard deviation 0.0000 0.0900 0.0000 0.0000
Diameter geosetric mean 0.0500 0.0000 0.0000 0.0000
gtandard deviation 0.00¢C0 0.0000 0.0000 0.0000

Page 3 of 4

Med-Tox Associates, Inc. 1229 Morena Blvd San Diege, CA 92110 619-276-8843



705 ARALYSIS BY TRARSHISSION § NICROSCOPY (TEN) - DATA ED-TOX

EPA Lavel I Nathod (Yamate et al.; 1984) ASSOCIATES INC.
$.C.R.1.D.
425 S, MAIN ST.
LOS ANGELES, CA 90013
PHIL MEYERS

Job Humber  : 7L-6459-6/14-3105
Client Musber : DRO225-A22
Med-Tox Humber: 70699

Field Ne, Structure No. Structure  Diameter Length ﬁass per Fibers per Structure
per Field Type 'microng)  twicroms) Structure (fq) Structure Identification
2 1 fiber 0.05 2.40 12,25 1 chrysotile

- um = microm, a micron is one sillionth of a meter.

- g = Banogram, a nanograa is one billionth of a grae.

- fg = featogras., a femtogram is one millionth of a nanogras.

- Masmges of indeterminate and non-asbestos fibers are estimated by assuming
a density of 2.6 grams per cubic centimeter.

Poge 4 of 4
Med-Tox Associates, Inc. 1229 Morena Blvd Sam Diego, CA 92110 619-276-8843



ATRBORNE TOS ARALYSIS 8Y TRANSHISSIO MICROSCOPY (TEM) MED'TOX

EPA Level [ Mathod (Yamate et al.; 1984) ASSQCIATES. INC.

5.C.R.1.D.
425 5. MAIN ST.
L0S ANGELES, CA 50011

PHIL MEYERS
Job Number @ 7L-6459-6/1A-3105 Aralytical Sensitivity : 0.0014 (structures/cu ca)
Client Musber : DR0225-A23 Total Area Scanned : 102540 3q ua
Hed-Tox Humber: 70700 Magnificatien 1 20000 x
Receipt Date : MARCE 3, 1968 Area of Original Filter : 3.85 3q ca
Report Date : MARCH 7, 1988 Dilution Facter : <not ashed>
Description @ Area Ashed : <not ashed?
Area of Meabrane : <not ashed>
HEAVY PARTICOLATE LOADING. Volume of Air : 2750.0 liters
Total nusber of structs : 3
Filter type : 0.4 um, polycarbenata
Conduyctive Cowl ! po

ASBESTOS SUMMARY

All Structures Only > 5 um Structures

Total Asbestos Structure Concentration < 0.005 (structures/cu ca) < 0.005 (structures/ce ca)

Total Asbestos Mass Concentration 0.000 (ng/cu meter) 0.000 (ng/cu meter)

Additional Information by Structure Type

Fiber Bundle Clump Hatrix TOTAL
Structure Conc. (structures/cu cm)
Chrysotile 0.000 0.000 0.000 0.000 8.000
Asphibole 0.000 0.000 0.000 0.000 0.000
Indeterninant 0.001 0 000 0.000 0.000 0.001
Mass Concentration (ng/cu ameter)
Chrysotile 0.000 0.000 0.000 0.000 0.000
Asphibole 0.000 0.000 0.000 0.000 0.000
Indeterainant 0.045 0.000 0.000 0.000 0.045

- The method detection limit is 4 tises the analytical sensitivity. Analytical sensitivity is defined by
the EPA as the asbestos concentration represented by each fiber counted under the electron microscope.

- TEM data is accurate to no more than one significant fiqure.

- Structures per cubic centimeter equals willion structures per cubic meter.

- Amphibole asbestos includes amosite (i.e. grunerite - cummingtonitel, crocidolite (i.e. riebeckite -
pagnesioriabeckite), anthophyllite, trewolite and actinolite.

-
o -

Analyst L e Z Date _.J /_~7 I.5#

Lab Manager 23: Eg::._?‘ﬂ &é Date 3___ I_l I_ii
Pagel ot 4
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RN D RHE STRUC ALSO D LE BY P 0 X 0p MED'TOX

ASSOCIATES NG

5.€.0.1.D.
425 S. MAIN 52,
LOS ANGELES, CA 90013

PHIL MEYERS
Job Number  : 7L-6459-6/1A4-3105 Analytical Sensitivity ; 0.0014 (structures/cu ca)
Client Humber : DR0225-A23 Total Area Scanned : 102540 sq ua
Med-Tex Number: 70700 Magnification : 20000 x
Receipt Date : MARCH 3, 1988 Area of Original Filter : 3.85 sq ca
Report Date : MARCH 7, 1988 Dilution Factor i <not ashed>
Description : Area Ashed : <not aghed>
: Area of Membrane ¢ <pot aghed>
HEAVY PARTICULATE LOADING. Volume of Air : 2750.0 liters
Total number of structs : 0
Filter type : 0.4 ua, polycarbonate
Conductive Cowl P no

Dimensional Limitations:

Only structures vith diaseters greater than 0,3 um and lengths greater tham 5.0 um are included in
the data subset used to calculate tne following results.

i
Asbestos Structures All Structures
Total Conceatration < 0.005 (structures/cu ca} < (.005 (structures/cu ca)
Structure Concentrations by Structure Type
(structures/cu ca)
Fiber Bundle Clump Matrix TOTAL
Chrysotile 9.200 0.000 0.000 0.000 0.00b
Aaphibole 3.500 07000 0.000 0.000 0.000
Indeterainant 4.000 0.00¢ 0.000 0.000 0.000
Non-Asbestos 0.900 0.000 0.000 0.000 0.000

it

1

The method detection limit is 4 tises he amalytical sensitivity. Analytical gensitivity is defined by
the EPA a3 the asbestos concen:rition represented by each fiber counted under the electron wlcroscope.

- TEM data i3 accurate to no more than :re significant figure.

- Structures per cubic centimeter equiis eillion structures per cubic meter.

Anphibole asbestos includes amosite :.e. Jrunerite - cummingtonite), crocidolite (i.e. riebeckite -
sagnesioriebeckite}, anthophyll.t2, :resclite and actinolite.

L
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ATRBORNE ASRESTOS ANALYSIS 8Y TRANSMISSTON ELECTRON MICROSCOPY (TEN) - DINERSIORAL DATA

EPA Lavel [ Mothod (Yamate at al.; 1984)

S.C.R.T.D.

425 5. MAIN ST.

LOS AWGELES, CA 90013
PEIL MEYERS

Job Number : TL-6459-6/14-3105
Client Rumber : DRO225-A23

Med-Tox Number: 70700
Detailed Data For Structures Classified as FIBERS:

Total Huaber of Structures Counted
Total Surface Area (sq ua/cu aeter)

Length geometric mean
standard deviation
Diameter geoaetric mean

standard deviation

Detailed Data For Structures Classified as BONDLES:

Detailed Data For Structures Classified as CLUMPS:

Detailed Data For Structures Classifiad as MATRICES:

MED-Tox

ASSCCIATES INC

DETAILED DATA FOR ALL STRUCTURES:

Total Nuaber of Structures Counted
Total Surface Area (sq um/cu meter)

Length geonetric mean
standard deviation
Diameter geonetric mean

standard deviation

_!ed-Tox hssociates, [nc. 1229 Morena Blvd San Diego, CA 92110 619-276-8843

Chrygotile Azxphibole Indeterminant Nonagbestos
0 0 1 2
0.0 0.0 707.7 1512.0
0.0000 0.0000 1.6000 1.0954
0.0000 0.0000 0.0000 0.1416
0.0000 0.0000 0.1000 0.1500
0.0000 0.0000 0.0000 0.000¢
No Structures Detected in This Category.
No Structures Detected in This Category.
+  No Structures Detected in This Category.
0 0 1 2
0.0 0.0 707.7 1512.0
0.0000 0.0000 1.6000 1.0954
0.6000 0.0000 0.0000 0.1416
0.000¢ 0.0000 0.1000 0.1500
0.0000 0.0000 0.0000 0.0000
Page 3 of ¢



ATRBORNE ASBESTOS ANALYSIS BY TRANSMISSION ELECTROR MICROSCOPY (TEM) - DATA LISTING
EPA Level [ Method (Yamate et al.; 1984)

1

S.C.R.T.D.

425 §5. MAIN ST.

L0S ANGELES, CA 90013
PRIL NEYERS

Job Nusber ¢ 7L-6459-6/14-3105
Client Number : DRO225-323
Ned-Tox HNumber: 70700

ED-IOX

ASSOCIATES I1NC

Field No. Structure No. Structure  Diameter Length Mass per Fibers per Structure
per Field Typa farcrang!  'wicrons) Structure (fg) Structure [dentification
5 1 fiber 2.l 1.60 12.67 indetersinant
6 1 fiber .15 .00 45.95 1 nonashestos
] 1 fiber 283 1.20 55.13 1 nonasbestos
un = micron, a micron is one willionth :f a meter.
Rg = nanogram, a panogram is one bril:~nth of a graas.
fg = femtogram, a femtogram is one w:ll::nth of a nanogram.
Masses of indeterminate and non-astestcs fibers are estimated by assuming
a4 density of 2.6 grams per cubic zen::meter.
Page & of 4
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AIRBORNE ASBESTOS ANALYSIS BY TRARSMISSIOR ELECTRON MICROSCOPY (TEM)

§.C.2.7.D.

425 S. MAIN ST.

LOS ANGELES, CA 90013
PHIL MEYERS

Job Kumber

Client Number : DR0225-124
Med-Tox Number: 70701

: TL-6459-6/1A-

EPA Lavel I Mathod (Yamats et &l.; 1984)

3105

Receipt Date : MARCH 3, 1988
Report Date : MARCH 7, 1988
Description

LIGHT PARTICULATE LOADIRG,
SOME GYPSUM CHUNKS SEEN.

Total Agbestos Structure

Concentration

Total Asbeatos Maas Concentration

ASBESTOS SUMMARY
All Structures
0.009 (structures/cu ca}

0.1 (ng/cu neter)

Analytical Sensitivity
Total Area Scanned
Magnification

Area of Original Filter :
: <not aghed>

: <not ashed>

¢ <not aghed>

: 2508.0 liters
Total number of structs :
: 0.8 um, polycarbonate
: no

Dilution Facter
Area Ashed

Area of Meabrane
Volume of Air

Filter type
Conductive Cowl

MED-Tox

ASSOCIATES. I1NC

: 0.0015 (structurea/cy ca)
: 102540 sq un

19400 x
1.85 3g ca

10

Only > 5 ua Structures

< 0,006 {structures/cu ca)

0.000 (ng/cu meter)

Structure Conc.

(atructures/
Chrysotile
Aaphibole

Indeterninant

Additional Information by Structure Iype

Mass Concentration (ng/cu meter)

Chrysotile
Aaphibole

Indeterainant

The method detection limit is 4 times the analytical senmsitivity.

Fiber Bundle Clump Matrix TOTAL
cu cal
0.003 0.003 0.001 0.000 0.007
0.001 0.000 0.000 0.000 0.001
0.003 6.990 0.000 0.000 0.003
0.01 0.04 0.04 0.00 0.09
0.05 0.80 0.00 0.00 0.05
0.02 0.00 0.00 0.00 0.02

Analytical sensitivity is defined by

the EPA as the asbeatos concentration represented by each fiber counted under the electron microscope.
TEY data is accurate to no more than one significant figure.
Structures per cubic centimeter equais millicn structures per cubic meter.
Asphibole asbestos includes asosite (1.e. grunerite - cumaingtonite), crocidelite (i.e. riebeckite -
anthophyllite, tremelite and actinolite.

nagnesioriebeckite),

Analyst

T

‘Et:;:fﬂin—\}110~:]t-

Hed-Tox Associ

ates, Inc.

date 3 / | /AT

7
Lab Manager Z‘h ZE ;Eﬂg oo ‘ Date 17 /E_dj_

1229 Morena Blvd San Diego, CA 92110 619-276-8843
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§.C.R.T.D.

425 S. MAIN SI.

L0S ANGELES, CA 90013
PHIL MEYERS

Job Nusber  : 7L-6459-6/1A-3105
Client Number : DRO225-A24
Med-Tox Number: 70701

Receipt Date : MARCH 3, 1988
Report Date : MARCH 7, 1988
Description :

LIGHT PARTICULATE LOADING,
SOME GYPSUM CHUNKS SEEN.

Dimensional Limitations:

Analytical Sensitivity
Total Area Scanned
Nagnification

Area of Original Filter :

Dilution Factor

Area Ashed

Area of Membrane
Volume of Air

Total number of structs :
Filter type

Conductive

Cowl

MED-Tox

ASSQCIATES NG

: 0.0015 (structures/cu ca)

102540 aq um
19400 x
3.85 sg cn

: <not ashed>

<not ashed>
<pot ashed>
2508.0 liters
1
0.8 um, polycarbonate

i no

Only structures with diameters greater than 0.3 um and lengths greater than 5.0 um are included in
the data subset used to calculate the following results.

Total Concentration

+ Becauge of heavy non-asbestos fiber loadings, only asbestos and indeterminant fibers were recorded

in order to improve detsction limits. Therefore these TEM results are not strictly comparable with

PCM results.

Asbestos Structures

< 0.006 (structures/cu cm)

All Structures ¢

< 0.006 (structures/cu ca}

Chrysotile
Aaphibole
Indeterminant

Non~Agbestos

Structure Concentrations by Structure Type
{atructures/cu ca!)

Fiber Bundle Clump Hatrix TOTAL
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.00¢
0.000 0.005 0.000 0.000 0.000
0.000 0.001 0.000 0.000 6.001

The method detection limit is 4 times the analytical sensitivity. Analyticai sensitivity is defined by

the EPA as the asbestos concentration represented by each fiber counted under the electron microscope.
- TE¥ data is accurate to no more than one significant figure.

- Structures per cubic centimeter equals million structures per cubic meter.

- Amphibole asbestos includes amosite {i.e. grunerite - cussingtonite), crocidolite (i.e. riebeckite -

nagnesioriebeckite), anthophyllite, tremolite and actinolite.

Med-Tox Rasociates, Inc.

Page 2 of 4

1229 Morena Blvd San Diego, CA 92110 619-276-8643



AIRBORRE ASRESTOS ABALYSIS BY TRANSMISSION ELECTRON

EPA Lavel [ Mathod (Yamate

5.C.R.1.D.

425 S. MAIN ST.

LOS ANGELES, CA 90013
PHIL MEYERS

Job Number : TL-6453-6/14-1105
Client Nusber : DR022S5-A24
Med-Tox Nusber: 70701

HICROSCOPY <rm_-m_m_mm_anED-TOX

ot al.; 1984)

ASSOCIATES ING

Chrysotile Aaphibole Indeterninant Nonasbestos

Detailed Data For Structures (lassified as FIBERS:
Total Number of Structures Counted 2 1 2 0
Total Surface Area (sq um/cu meter) 379.5 682.0 452.7 0.0
Length geometric mean 0.6481 1.4000 0.6325 9.0000
standard deviation 0.8286 0.0000 0.2136 0.4000
Diameter geometric aean 0.0287 0.1000 0.0707 0.0000
standard deviation 0.0143 0.0000 0.0359 0.0000

Detailed Data For Structures Classified as RUNDLES:
Total Kuaber of Structures Counted 2 0 ] 2
Total Surface Area (sq um/cu meter) 658.4 0.0 0.0 58818.9
Length geometric pean 0.6000 0.0000 0.0000 2.4495
a standard deviation 0.3606 0.0000 0.0000 5.313¢
Diameter geometric mean 0.1000 0.0000 0.0000 0.4743
standard deviatien 0.0000 0.0000 0.0000 1.0757

Detailed Data For Structures Classified as CLUMPS:
Total Number of Structures Counted 1 0 0 g
Total Surface Area (sg um/cu meter) 1234.6 0.0 0.0 0.0
Length geometric sean 0.5000 0.0000 0.0000 0.0000
standard deviation 0.0000 0.0000 0.0000 0.0000
Diameter geometric mean 0.0500 0.0000 0.0000 4.0000
standard deviation 0.6000 0.0004 0.0000 0.0000

Detailed Data For Structures Classified as MATRICES:

No Structures Detected

in Thia Category.

DETAILED DATA FOR ALL STRUCTURES:

Total Number of Structures Counted 5
Total Surface Area (8q um/cu meter) 2272.6
Length geometric mean 0.5966
standard deviation 0.4648
Diameter geometric mean 0.059
standard deviation 0.0325

Bed-Tox Associates, Inc. 1229 Morema Blvd San Diego, CA 92110 619-276-8843

1
682.0
1.4000
0.0000
0.1000
0.0000

2
452.7
0.6325
0.2136
0.0707
0.0359

2
58818.9
2.44%
5.7130
0.4743
1.0757

Page 3 of ¢



[ ANALYSIS BY TRANSMISSION ELECTRO PY (TEM) - DATA LISTING

EPA Level I Nethod (Yamate et al.; 1984)
5.C.R.T.D.
425 S. MAIR ST,
LOS ANGELES, CA 90013
PHIL MEYERS

Job Number : TL-6459-6/1A-310%
Client Mumber : DRO225-A24
Bed-Tox Nuaber: 70701

ED-TOX

ASSQCTIATES INC

Field Ne. Structure No. Structure  Diameter Length Masa per Fibers per Structure
per Field Type ‘aicrong)  (mrcrons)  Structure (f9)  Structure Identification
1 1 bundle 0.i5 0.80 36.7 2 nohasbestos
1 2 bundle 1.50 7.50 34459.34 2 nonasbestos
1 3 fiber n.10 1.40 32.99 1 amphibole
1 4 bundle 0..0 0.40 8.17 2 chrysotile
2 1 fiber 0.10 0.50 10.21 1 indeterainant
5 1 fiber 0.05 0.80 4.08 ! indeterainant
6 1 fiber .05 1.40 7.15 1 chrysotile
7 1 fiber 0.03 0.30 0.55 1 chrysotile
9 1 clusp 3.95 0.50 25.53 I10 chrysotile
10 1 . bundle 0.10 0.90 '18.38 4 chrysotile
- um = micron, a micron is one aillionth of a meter.
- B = nanogram, & nanogras is one bi.lionth of a gram.
- fq = [emtograa, a femtogram is one arilionth of a nanogras.
- Masses of indeterminate and non-asbestcs fibers are estimated by assuming
a density of 2.5 grams per cubic cent:6seter.
Page 4 of 4
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AIRBORNE ASRESTOS ARALYSIS BY TRANSNISSION ELECTRON MICROSCOPY (TEM) MED-TOX

EPA Level [ Method (Yasate et al.; 1984) ASSOCIATES INC
§.C.R.T.D.
. 425 S, MAIN ST.

LOS ANGELES, CA 90013

PHIL METERS
Job Number @ 7L-6459-6/1A-310% Analytical Sensitivity : 0.0014 (structures/cy ca)
Client Number : DR0225-A25 Total Arez Scanned : 102540 sq ua
Mad-Tox Number: 70702 Magnification ¢ 20000 x
Receipt Date : MARCE 3, 1988 Area of Original Filter : 3.85 sq ca
Report Date : MARCH 7, 1988 Dilution Factor : <not ashed®
Description Area Ashed : <not ashed>
Azea of Meabrane ¢ <not ashed>
Yoluae 3f Air : 2645.0 liters
Total number of structs : 3
Filter type : 0.4 unm, polycarbonate
Conductive Cowl ! no
ASRESTNS SUMMARY
A1l Structures Only > 5 ym Structures
Total Asbestos Structure Concentraticn < 0.006 (structurass/cu cm) < 0,006 (atructures/cu cam)
Total Asbestos Mass Concentration 20.1 {ng/cu meter) 20.1 (ng/cu meter}
I Additional Information by Structure Type |
Fider Bundle Cluag Katrix TOTAL
Structure Conc. (structures/cu ca)
Chrysotile J.001 0.000 0.000 0.000 0.001
Amphibole 0.001 0.000 0.000 0.000 0.001
Indeterainant 9.001 0.000 0.000 0.000 0.001
Hass Concentration (ng/cu seter!
Chrysotile 0.03 0.00 0.00 0.00 0.03
Amphibole - 26.07 0.00 0.00 0.00 20.07
Indeterminant 2.3 0.00 0.00 0.00 0.03

The method detection limit is 4 times he analytical semsitivity. Analytical sensitivity is defined by
the EPA as the asbestos concentraticn represented by each fiber counted under the electron microscope.

- TEM data is accurate to no more than e 3ignificant figure. .

- Structures per cubic centimeter aqua.: »illion structures per cubic meter.

- Amphibole asbestos includes amosite ‘..e. grunerite - cumeingtonite!, crocidolite {1.e. riebeckite -

sagnesioriebeckite), anthophyilit=, tremolite and actinolite.

O

Analyst s Date _5 /_ 71 AF

Lab Manager 75{ ) C}QM_ Date l / l / _B

Med-Tox Associates, Inc. 1229 Morena Blvd San Diego, CA 92110 613-276-8843
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YEM DETYECTED AIRRORNE STRUCTURES ALSO DETECTABLE BY PHASE CONTRAST MICROSCOPY M

§.C.R.7.D.

425 5, MAIR 57.

LOS ANGELES, CA 90013

PHIL MEYERS

Job Kumber : TL-6459-6/1A-3105
Client Fumber : DRO225-A25

Receipt Date : MARCH 3, 1988
Report Date MARCH 7, 1988
Description

Med-Tox Nusber: 70702

Pisensional Limitations:

Only structures with diameters greater than 0.3 um and lengths greater than §.

Bnalytical Sensitivity
Total Area Scanned
Magnification

Area of Original Filter :

Dilution Factor
Area Ashed

Area of Meabrane
Yolume of Air

+

ED-TOX

ASSOCIATES, iNC.

: 0.0014 (struyctuyres/cu ca)

102540 sq um
20000 x
.85 sq ca
<not ashed”

: <pot ashed>

Total nuaber of structs :

Filter type
Conductive Cowl

the data subset ysed to calculate the following results.

<not ashed>
2645.0 liters
1
0.4 ua, polycarbonate
no

0 um are included in

Total Concentration

Ashestos Structures

< 0.006 (structures/cu ca)

All Structures

< 0.006 (structures/cu ca}

Chrysotile
Amphibole
Indetersinant

Non-Asbestos

Structure Concentrations by Structure Type

(gtructures/cu ca)

Fiber Bundle Clump Matrix TOTAL
0.000 0.000 0.000 0.000 0.000
0.001 0.900 0.000 0.000 0.001
0.000 0.000 0.000 0.00¢ 0.000
¢.000 0.000 0.000 0.000 0.000

4

The aethod detection limit is 4 times the analytical sensitivity. Analytical sensitivity ia defined by

the EPA as the asbestos concentration represented by each fiber counted under the electron aicroscope.
- TEM data is accurate to no more than one significant figure.
- Structures per cubic centimeter equals million structures per cubic meter.

sagnesioriebeckite), anthophyllite, tresolite and actinolite.

Hed-Tox Associates, Inc.

Aaphibole asbestos includes amosite ii,e, grunerite - cussingtonite), crocidolite (i.e. riebeckite -

Page 2 0f 4
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AIRBORNE ASEESTOS ARALYSIS BY TRANSNISSION

HICROSCOPY (TEM) - DINENSION

EPA Laval ] Mathod (Yamate et al.; 1584)

5.C.R.1.D.

425 5. MAIN ST,

L0S ANGELES, CA 90013
PHIL MEYERS

Job Musber ¢ 7L-6459-6/1A-3105

Client Number : DRO225-A25

Ned-Tox Humber: 70702

Detailed Data For Structuras Classified as FIBERS:

Total Humber of Structures Counted
Total Surface Area (3q um/cu meter)

Length geometric mean
standard deviation
Diameter geometric mean

standard deviation

Detailed Data For Structures (lassified as BUNDLES:

Detailed Data For Structures Classified as CLUMPS:

Detailed Data For Structures Clagssified as MATRICES:

un MED-TOX

ASSCOCIATES INC.

OETAILED DATA FOR ALL STRUCTURES:

Total Musber of Structures Counted
Total Surface Area (sq um/cu meter)

Length " geometric sean
gtandard deviation
Diameter geosetric mean

standard deviation

¥ed-Tox Associates, Inc. 1229 Morena Blvd San Diego, CA 92110 61%-276-8843

Chrygotile Amphibole Indetersinant Ronasbestos
1 1 1 0
468.3 54072.1 468,23 0.0
1.0000 24.0000 1.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.1000 0.5000 0.1000 0.0000
0.0000 0.0000 0.0000 0.0000
Na Structures Detected in This Category.
Ho Structures Detected in This Category.
-+ HRo Structures Detected in This Category.
1 1 1 0
468.3 54072.1 468.3 0.0
1.0000 24.0000 1.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.1000 0.5000 0.1000 0.0000
0.0000 0.0000 0.4000 0.0000
Page 3 of 4



AIRBOREE S ALYSIS BY TRANSHISSION MICROSCOPY (TBM) - DATA LISTI MED.TOX

EPA Lavel I Mathod (Yamate et al.; 1984) ASSOCIATES INC
. 5.C.R.%.D.
425 5. MAIN ST.

LOS ANGELES, CA 90013
PHIL MEYERS

Job Nuaber : 7L-6459-6/1A-3105
Client Nusber : DR0225-A25
#ed-Tox Number: 70702

Field Ro. Structure Ho. Structure  [iameter Length Masg per Fibers per Structure
per Field Type fricrons)  (aicrons) Structure (fg) Structure Identification
) 1 fiber 9..¢ 1.00 20.42 1 indetersinant
4 1 fiber 3.10 1.00 20.42 1 chrysotile
7 1 fiber .50 24.00e 14137.17 1 amphibole

- um = microm, a micron is one millionth 2f a seter.
. - ng = nanogram, a nanogram is one b1ll:ianth of a gram.
- fgq = festogram, a femtogram is one m:1l:ionth of a nanograa.
- Hasses of indeterminate and non-asbestcs fibers are estisated by assuming
a denaity of 2.6 grams per cubic zentimater.
+ indicates estimated length, fiber end obscured by grid boundary.

Page 4 of 4
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-

AL EST0S ! TRANSHISSION ELECTRO 0PY ¢ MED-TOX

EPA Lavel I Method (Yamate et al.; 1994) ASSOCIATES INC

5.C.R.T.D.
425 S. MAIR ST.
LOS ANGELES, CA 90013

PHIL MEYERS
Job Number  : 7L-6459-6/1A-3105 Analytical Sensitivity : 0.0018 (structures/cu cm)
Client Mumber : DR0225-A26 Total Area Scanned : 102540 8q um
Med-Tox Number: 70703 Magnification : 20000 x
Receipt Date : MARCH 3, 1988 Area of Original Filter : 1.85 sq ca
Report Date : MARCH 7, 1983 Dilution Factor : <not ashed>
Description : Area Ashed : <not ashed>
Area of Mesbrane t <not ashed>
Volume of Aur ¢ 2090.0 liters
Total number of structs : 2

Filter type : 0.4 um, polycarbonate
Conductive Cowl P ne

ASBESTOS SUMMARY

All Structures Only > 5 um Structures

Total Asbestos Structure Concentration < 0.007 {structures/cu cam) < 0.007 (structures/cu cm)

Total Asbestos Mass Concentration 0.1 (ng/cu meter) 0.000 (ng/cu meter)

Additional Information by Structure Type

fiber Bundle Clung Matrix TOTAL
Structure Conc. (structures/cu cm)
Chrysotile .002 0.000 0.000 0.000 0.002
Anphibole 0.002 0.000 0.000 0.000 0.002
Indeterminant 0.000 OJOQQ 0.000 0.000 0.000
Mass Concentration (ng/cu meter)
Chrysotile 3.01 0.00 0.00 0.00 0.01
Asphibole 34 0.08 0.00 0.00 0.14
Indeterninant d.00 0.00 0.00 0.00 0.00

L}

The method detection limit is 4 tises :he analytical sensitivity. Analytical semsitivity is defined by
the EPA a3 the asbestus concentration represented by each fiber counted under the electron microscope.

- TEM data is accuTate to no more than cre significant figure.

- Structures per cubic centimeter equal: eillicn structures per cubic meter.

= Amphibole asbestos includes amosite i..2. grunerite - cumsingtonita), crocidolite (i.e. riebeckite -

maghesicriebeckita), anthophyllite, tremolite and actinolite.

Malyst /é o |_Z1_ 57
nalys =° Date_z__

’L
- /—
-

Lab Manager g Date l 114 _&f

Med-Tox Associates, Inc. 1229 Morana Blvd Sam Diego, CA 92110 619-276-8843
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ASSQOCIATES INC

YED AIRBORNE STRUCTURES A cr E CONTRAST MICROSCO MED-TOX

5.C.R.1.D,
425 5. MAIN ST,
L0S ANGELES, CA 90013

PEIL MEYERS
Job Nusber ¢ 7L-6459-6/1K-3105 Analytical Semsitivity : 0,0018 (structures/cu ca)
Client Nuaber : DR0225-A26 Total Area Scanned : 102540 sq us
Med-Tox Number: 70703 Magnification ¢ 20000 x
Receipt Date : MARCH 3, 1984 Area of Original Filter : 3.85 sq ca
Report Date : MARCH 7, 1980 Dilution Facter ! <not ashed>
Description : Area Ashed t <not ashed>
Area of Membrane ! <not ashed>
Volume of Air + 2090.0 liters
Tatal number of astructs : 0
Filter type : 0.4 un, polycarbonate
Conductive Cowl tno

Diaengional Limitations:

Only structures with diameters greater than 0.3 um and lengths greater tham 5.0 um are included in
the data subset vsed to calculate the following results,

Ashes-os Structures All Structures
Total Concentration < 0.007 (structures/cu ca! < 0.007 (structures/cu cm)

Structure Concentrations by Structure Type
(atructures/cu caj

Fiber Bundle Cluap Matrix ToTAL
Chrysotile 0.000 0.000 0.000 0.000 0.000
Asphibole 1.000 0.900 0.000 0.000 0.000
Indeterainant 9.300 0.000 0.000 0.000 0.000
Non-Asbestos 3,700 0.000 0.000 0.000 0.000

i

- The method detection limit is 4 times =ne analytical semsitivity. Analytical sensitivity 13 defiped by
the EPA as the asbestos concent-aticn represented by each fiber counted under the electrom microscope.
- TEM data is accurate to no sore than cre significant figure.
- Structures per cubic centimeter equa.3 a1lllon structures per cubic meter.
Aaphibole asbestos includes amosite ::.e. jrunetite - cummingtonite}, crocidelite (i.e. riebeckite -
ragnesioriebeckite}, anthophyli:te, tremolite and actinclite.

Pagu 2 of 4
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RBORNE ASRESTOS ARALYSIS B

’ EPA Level I Method (Yasate et al.; 1984)

5.C.%.1.D.

425 S. MAIN ST,

LOS ANGELES. €A 90013
PHIL MEYERS

Job Number + 7L-6459-5/14-3105
Client Number : DR0O225-A26
Med-Tox Nuaber: 70703

ASSOCIATES INC

MISSIOR ELECTRON MICROSCOPY (TEM) - DINERSIONAL 'MED'TOX

Detailed Data For Structures Classified as FIBERS:

Total Number of Structures Counted
Total Surface Area (3§ um/cu meter)

Length gecsetric aean
standard deviation
Diameter gecaetric mean

standard deviation

Chrysotile Anphibole Indetersinant RNonasbestos
1 1 0 0

402.1 1015.9 0.0 0.0
1.4000 0.8000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0500 0.2000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

Detailed Data For Structures Classified as BURDLES:

l

No Structures Detected in Thia Category.

Detailed Data For Structures Classified as CLUNPS:

No Structures Detected in This Cateqgory.

Detailed Data For Structures Classified as MATRICES:

+  No Structures Detected in This Category.

DETAILED DATA FOR ALL STRUCTURES:

Total Number of Structures Counted
Total Surface Area (sq un/cu meter)

Length gecaetric sean
atandard deviation
Diaseter gecsetric mean

standard deviation

¥ed-Tox Asaociates, Inc.

1 1 0
402.1 1015.9 9.0
1.4000 0.8000 0.0000
0.0000 0.0000 0.0000
0.0500 0.2000 0.0000
0.0000 0.0000 0.0000

1229 Morena Blvd San Diego. CA 92110 619-276-8843

0.0
0.0000

9.0000
0.0000

$.0000
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i ARALYSIS 1SS 108 ELECTROR 0PY (TEN) - Dith LI MED-TOX
EPA Level | Bethod (Yamate et al.; 1984) ASSOCIATES INC
5.C.R.1.D.
425 5. MAIN ST.
LOS ARGELES, CA 90013
PHIL METERS
Job Number  : 7L-6459-6/1A-3105%
Client Number : DR0225-A26
Ned-Tox Number: 70703
Field fo. Structure No.  Structure Diameter Length Mass per Fibers per Structure
pel Field Type {(microna)  (microms} Structure (fg) Structure Identification
1 1 fiber 0.20 0.80 75.40 1 anphibole
5 1 fiber 1.05 1.40 7.15 1 chrysotile
- um = sicron, & micron is one millionth of a meter.
= hg = nanogram, a nanogram is one billionth of a gram,
= fg = festogram, a femtogras is ope millionth of a nanograa.
- Masses of indeterminate and non-asbestos fibers are estisated by assuming
a density of 2.6 grams per cubic centimeter.
Page 4 0t 4
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£ B A I0R ELECTROR MIC
EPA Level I Mathod (Tamate et al.; 1984)

5.C.2.2.0.

425 5, MAIN ST,

L0S ANGELES, CA 90013
PHIL MEYERS

Analytical Sensitiv
Total Area Scanned
Magnification

Area of Original Fi
Dilution Facter
Area Ashed

Area of Meabrane
Voluae of Rir

Total number of str
Filter type
Conductive Cowl

Job Humber : 7TL-6459-6/1A-3105
{lient Bumber : DR0225-A27
Med-Tox Nusber: 70704

Beceipt Date : MARCH 3, 1988
Report Date : NARCH 7, 1988
Degcription

ASAESTOS SUMNARY

wm MED-TOX

ASSQCIATES INC

3

: 0.0020 (structures/cu cm)
: 102540 sq um

: 20000 x

lter + 3.85 3q cm

! <not ashed>

: <pot ashed>

! <not ashed>

t 1920.0 liters

ity

ucts @ 3
: 0.4 unm, polycarbonate
P no

All Structures
Total Asbestos Structure Concentration < 0,008 (3atructures/cu cn)

Total Asbestos Mass Concentration 0.06 (ng/cu meter)

Only > 5 um Structures

< 0.008 (strugtureslcu ca)

0.000 (ng/cu meter)

Additional Information by Structure Type
flter Bundle Cluap Natrix TOTAL
Structure Conc. {structures/cu ca)
Chrysotile 2.502 0.000 0.000 0.000 0.002
Amphibole 0.000 0.000 0.000 0.000 0.000
Indeterminant 0.002 92900 0.000 0.000 0.002
Mass Concentration (ag/cu metar)
Chrysotile 0.06 0.00 0.00 0.00 0.06
Awphibole 2,40 0.00 0.900 0.00 0.00
Indeterninant 0.1: 0.00 0.00 0.00 0.11

The method detection limit is 4 tim-=s the inalytical semsitivity. Analyt

ical sensitivity is defined by

the EPA as the asbestos concentrit:cn represented by each fiber counted under the electron |1croscope

TEM data is accurate to no more than -~e significant figure.

Amphibole aghestos includes amosize
magnesioriebeckite), anthophyll:te, “remalite and actinolite.

Analyst ’/"é Date 1
Lab Manager 7m Z, bfxrj 1\_/\.];\ Date

Med-Tox Associates, Inc. 229 Morema Blvd San Diego, CA 921

Structures per cubic centimeter ecuil: z:llion structures per cubic meter.
- 2. grunérite - cumaingtonite}, crocidolite (i.e, riebeckite -

12 157

3 71 /43

Page 1 of 4
10 619-276-8843



ALRBORNE STRUCTURES ALSO DETECTABLE BY PHASE CORTRAST WICROSCOP MED-TOX

ASSQCIATES INC

5.C.%.1.D.
425 5. MAIN ST.
L0S ANGELES, CA 90013

PAIL METERS
Job Nuaber  : 7L-6455-6/1A-3103 Analytical Semsitivity : 0.0020 (structures/cu cm)
Client Nusber : DR0225-A27 Total Area Scanned : 102540 sq ua
Ned-Tox Number: 70704 Magnification s 20000 x
Receipt Date : MARCH 3, 1988 Area of Original Filter :  3.85 sq cm
Report Date : MARCH 7, 1988 Dilution Factor : <not ashed>
Description Area Ashed : <not ashed>
Area of Meambrane : ¢not ashed>
Volume of Air : 1920.0 liters
Total number of atructs : 0
Filter type : 0.4 um, polycarbonate
Conductive Cowl :no

Dimensional Limitations:

Only structures with diameters greater than 0.3 un and lengths greater than 5.0 ue are included in
the data subset used to calculate the fcilowing results.

Asbestos Structures All Structures

Total Concentration ¢ 0,008 (structures/cu ca) < 0,008 (structures/cu ca)

Structure Concentrationsg by Structure Type
(structures/cu ca}

Fiber Bundle Clump Matrix TOTAL
Chrysotile 0.000 0.000 0.000 0.000 0.000
Aaphibole 0.000 0.000 0.000 0.000 0.000
Indeterainant 2,009 0.000 0.000 0.000 0.000

Non-Asbestos 0.000 0.000 0.000 0.000 0.000

+

The sethod detection limit 1s 4 tises :ne analytical sensitivity. Analytical sensitivaty is defined by
the EPA as the ashestos concentrat:on represented by each fiber counted under the electron microscope.

- TEM data ia accurate to no mere than ane significant fiqure.

Structures per cubic centimeter equiis c.llion structures per cubic aeter,

Amphibole asbestos includes amosite (1.e. grunerite - cummingtonite), crocidelite (i.e. riebeckite -
magnesioriebeckite), anthophylii-e. :resolite and actinolite.

Page 2 0f 4
!ed-To: Asgociates, Inc., 1229 Morena Blvd San Diego, CA 92110 619-276-8843



S.C.R.T.D.

RBO B ANALYSTS BY

MISSION ELECTRON NI OPY (TEM) - DIMERSION,

EPA Lavel [ Maethod (Yamate et al.; 19684)

425 5. MAIN ST.

L0S ANGELES,

PHIL MEYERS

Job Number

CA 90013

¢ TL-6459-6/14~3105

Client Number : DR0225-A27
Med-Tox Nusber: 70704

ED-TOX

ASSOCIATES INC

Chrysotile Amphibole Indeterainant Nonashestos

Detailed Data For Structures Classified as FIRERS:

Total Humber

of Structures Counted

Total Surface Area (sq um/cu aeter)

Length

Diameter

Detailed Data For Structures Classifiad as

geometric mean
standard deviation
gecmetric mean
standard deviation

1 0 1
390.8 0.0 1174.9
1.4000 0.0000 1.2000
3.0000 0.0000 0.0000
0.1000 0.0000 ¢.1500
0.0c00 3.0000 0.0000

BUNDLES:

i

2088.8
1.6000
0.0000
©.2000
0.0000

No Structures Detected in This Category.

Detailed Data For Structures Classifiec iz CLUMPS:

Detailed Data For Structures Classified i3

No Structures Detected in This Category.

MATRICES:

-+ No Struyctures Detected in This Category.

DETAILED DATA FOR ALL STRUCTURES:

Total Number of Structures Counted
Total Surface Area {sq um/cu meter)

Length

Diameter

geometric mean
standard deviation
georetric amean
standard deviation

¥ed-Tox Associates, Inc.

1 0 1
890.8 0.0 1174.9
1.4000 0.0000 1.2000
0.0000 0.0000 0.0000
0.1000 0.0000 0.1500
0.0000 0.0000 0.0009

<29 Morena Blvd San Diego, CA 92110 619-276-8843

2088.4
1.6000
0.0000
0.2000
0.0000

Page 3 of 4



TS ARALYSIS BY TRANSNISSION ELECTRON MICROSCORY (TDU) - DATA LISTIRC MED-TOX

EPA Lavel [ Method (Yamats et al.; 1984) ASSOCIATES (NC

S.C.R.1.D.

425 S, MAIN S7.

LOS ANGELES, CA 90013
PHIL MEYERS

Job Number + 7L-6459-6/1A-3105
Client Number : DR0O225-A27
Med-Tox Humber: 70704

Field Ho. Structure No. Structure  Diameter Length Mass per Fibers per Structure
pel Field Type {nicrons)  (microns) Structure (fg) Structure Identification
3 1 fiber 0.20 1.60 130.69 1 nonagbestos
5 1 fiber 0.10 1.40 28,59 1 chrysotile
9 1 fiber 0.15% 1.20 55.13 1 indeterminant
= ul = micron, a micron iz one millionth of a seter.

- Ng = nanogrim, a nanogram is one billionth of 3 graa.

- fg = featogram, a featogras is one millionth of a nanograa.

- Masses of indetersinate and non-asbestos fibers are estimated by assuaing
a density of 2.6 grams per cubic ceatismeter.

Page dof 4
Bed-Tox Associates, Iac. 1229 Morena Blvd San Diego, CA 92110 619-276-0843



MED-Tox

ASSOCIATES. INC.

APPENDIX D

PHOTOGRAPHS
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MED-Tox

ASSOCIATES INC.

APPENDIX E

ASBESTOS MANAGEMENT PROGRAM

R293/13
3105



MED-Tox

ASSOCIATES INC

APPENDIX E
ASBESTOS MANAGEMENT PROGRAM

20 GENERAL OUTLINE

The following is an ocutline of the Elements of an Asbestos
Management Program.

A) GENERAL ASBESTOS INFORMATION

— Properties

= Health Hazards

= Exposure Risks
B) POLICIES

= Policy Statement

- Responsibilities (Department/Individual)
C) PROGRAM STRUCTURE

= Regulatory Compliance'(Federal, State, Local)

- Training (Hazardous Communication Program)
= Medical Surveillance Program

= Air Monitoring Program

= Risk Management Program

= Respiratory Protection Program

= Emergency Response Program

= Recordkeeping Program

D) ADMINISTRATIVE CONTROLS

- Operations and Maintenance Manual
(Refer to Operations and Maintenance Program)
= "Contractor Assistance" Program

E) ABATEMENT OPTIONS

= Removal Prograﬁ
- Encapsulation Program
- Enclosure Program

II. ABATEMENT OPTIONS

The abatement options provided to building management for
asbestos control measures are enclosure, encapsulation, removal
and/or administrative controls.

R293/13
3105



MED-Tox

ASSCOCIATES INC

r 'A) Enclosure involves constructing a sealed barrier around the
asbestos containing material. This may, in scme cases, be
. the most rapid and economical approach, but it cannot be

used where entry into the enclosure is necessary; where
there is a chance of water damage to the enclosure, or where
the asbestos material is damaged or rapidly deteriorating.

B) Encapsulation involves spraying a sealant over the asbestos
containing material and can effectively stop the release of
fibers. However, this method is considered a temporary
solution for asbestos abatement. The material must be
strong enough to support the weight of the sealant and in an
area where water damage is unlikely.

It should be recognized that both enclosure and encapsula-
tion must be followed with a management control program,
including periodic reinspection of the materials to ensure
the integrity. 1In addition, these control methods have the
disadvantage of making removal more difficult, should the
decision to remove the asbestos become necessary.

C) Removal has the widest applicability of all control
alternatives, and is a permanent solution for asbestos
abatement. As with other types of abatement options,
removal must be performed by a licensed and qualified
asbestos abatement contractor. Specialized processes and
equipment are required during all removal projects. cCareful

. attention to asbestos control and removal is required during
all phases of the removal project.

D) Administrative controls require establishing procedures for

recording the ACM conditions and that they have been
inspected at pre-determined intervals; after any non-
controlled ACM disturbance; and before, during and after any
maintenance, custodial or contractor work which has
potential for ACM disturbance. When damage or delamination
is detected, corrective. action can be planned accordingly.
The records of inspection should include a photograph in
conjunction with the date of inspection, results from any
air monitoring conducted (when necessary), and the name of
the person(s) responsible for the inspection. It is not a
progran of avoiding action, but rather of verifying that
deterioration has not occurred and that no further action is
required in a particular area.

III. OPERATIONS AND MAINTENANCE PROGRAM

As a general recommendation, and a subsequent inclusion to
administrative controls, while ACM exists in any facility
and until its removal, an Operations and Maintenance (O & M)
Program should be implemented. The elements of such a
Program should consist of the following.

. R293/13

3105



MEebp-Tox

ASSOCIATES INC

1. Appoint an Asbestos Control Program Manager, whose

. responsibilities include:
o] developing scope and funding requirements for the
program
o] contacting appropriate technical experts and

health professionals to administer the program

o training the supervising control program staff and
providing for education of employees (Training
Level I and II)

o identifying, labeling and pericdic evaluation of
potential asbestos hazards

o determining abatement priorities, if deemed
necessary, and implementing ingredients of short
or long term control programs

o] evaluating the alternative options of ACM control
and arranging for qualified contractors to perform
abatement when necessary

o) identifying any employees to be included in a
medical surveillance program

. (o] implementing a comprehensive recordkeeping and
reporting system.

2. Minimize access and exposure to all known ACM at each
facility by informing all affected personnel of its
location, and instructing them to report any damage to
the ACM they observe. In addition, precautionary signs
should be posted at entrances of areas containing

friable ACM which is damaged and exposed. OSHA
specified warning labels should be affixed to the ACM,
S0 as to preclude accidental disruption. Through

nermal maintenance activities there is a possibility of
contact or disturbance.

3. Document inspection of all ACM at least twice a year
for damage and/or deterioration.

4. Level I training for administrative and affected
personnel and Level II training for custodial and
maintenance employees.

5. Spot removal or abatement by a licensed asbestos
abatement contractor.
. R293/13
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MED-Tox

ASSOCIATES INC

. IV. PERIODIC AIR MONITORING SURVEILLANCE

. Rencvations, building vibration, damage to materials from
accidental or mechanical contact, and aging of materials can
alter the fiber release potential of asbestos containing
materials. It is necessary to perform air monitoring in
areas with moderately damaged ACM. In order to maintain the
cost-effectiveness of periodic monitoring, follow-up air
samples may be analyzed by Phase Contrast Microscopy (PCM).
This wmethod provides sufficient analytical sensitivity to
detect airborne fiber concentrations at 0.01 fiber/cc and
above. Employed as a screening tool, the results of PCM
analysis can then be used to indicate which areas should be
re-evaluated by Transmission Electron Microscopy.

Areas with no or slightly damaged ACM, should be qualita-
tively re-evaluated on an ongoing basis by means of a hazard
assessment. They do not require monitoring by air sampling
unless their hazard assessment indicates that material has
been subsequently damaged.

. R293/13

3105
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FEDERAL OSHA ASBESTOS STANDARD
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MED-Tox

ATSQC Aa'ESs  uC

CLOTH DAMAGE A7
MAIN EXHAUST DUCT
BOILER ROOM

CLOTH DAMAGE AT
MAIN EXHAUST DUCT
g BOILER ROOM

. R293/13
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MED-Tox

AS50CaTES NG

FIRST FLOOR PARKING
STRUCTURE - MAIN
STREAM HEADER UP
FROM BOILER ROOM

PIPE ELBOW
IN BOILER ROOM

R293/13
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ED-IOX

A55CCIATES  mC

PIPING IN BOILER
ROOM AT ABANDONED
WATER TANK

STEAM PIPING IN
BOILER ROOM

R293/13
3105




MED-Tox

AS5QCiarTEs -~

AIR CELL OFF HOT
WATER TANK EXHAUST
BOILER ROOM

AIR CELL OFF HoT
WATER TANK EXHAUST
BOILER ROOM

. R293/13
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ASSQCIATES  nNC

o | MD-Tox

STEAM PIPING THROUGH
WALL IN RECEIVING AREA

SAMPLES JLB0223-3
JLB0223-4
JLB0223~5

{

- = Mok
r:'&Ll

DEBRIS ON FLOOR OF
BOILER ROOM NEXT TO
B HOT WATER TANK

80 PERCENT ASBESTOS

. R293/13

3105



Mep-Tox

AS50CaiEs T

SPRAYED ON FIREPROOFING
(TYPICAL)

SPRAYED ON FIREPROOFING
(TYPICAL)

. R293/13
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Mep-Tox

ASSQCIATES . NC

PARTIALLY ABATED PIPING
ABOVE CEILING ON 4TH
FLOOR OF ANNEX C

PARTIALLY ABATED PIPING
ABOVE CEILING ON 4TH
FLOOR OF ANNEX C

. R293/13

3105



Mep-Tox

ASSOCIATES INC

NEW FIREPROOFING ON
FOURTH FLOOR BUILDING
ANNEX'S A, B, AND C

STEAM
PIPING ON 7TH FLOOR,
410 SPRING STREET

. R293/13

3108



BUILDING 410

PIPING INSULATION
7th FLOOR

BUILDING 410
PIPING INSULATION
7th FLOCR

R293/13
3105
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MEgb-Tox

ASSOCIATES 1NC

ROOF PIPING

SAMPLE JLB0224-33
JLB0224-34

TRANSITE COOLING
TOWER ON ROOF

. R293/13

3105



ASSQCIATES NG

- Mep-Tox

ROOF
CHILLER ROOM PIPE ELBOW
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PART 1910—{AMENDED]

Part 1010 of Titie 29 of the Code of
Federal Requlations is hereby amended
as foliows:

1. The suthority citetion for Subpant B
of Part 1910 continues to read as
follows:

Autbarity: Secs. 4. & and 8 of the
Occupational Safsty and Heaith AcL 20
US.C 851 85X, 857 Walgh-Hesley Act 11
U.5.C. 35 ot saq. Service Contract Act of
1963, 41 U.S.C. 391 ot seq.; Pub. L. n-34. 40
US.C 33 Pub. L. 83=74Z, 33 US.C. «1:

Netional Foundation on Arts and Humanities 4

Act 20 U.S.C 851 ot seq: Secwtary of Labor's
Orders 12-71 (38 FR 8734), 8~78 {41 FR 25050},
or 943 (48 FR 35738) and 20 CFR Part 1911

2 Puragraph (a) of § 1910.29 Is bereby
revised to read us follows:

§1910.19 Specal provisions lor air
GOTRBrtrErts.

(a} Asbestos, tremolits, anthophylliite,
and actinolite dust Section 1910.1001
shail apply 10 the exposure of every
empioyes o asbestos, remolite,
anthaphyllite. and actinoilte dust in
every employment and place of
employment coverad by §§ 191013,
1710.14, 1910.1% or 151018, in lisu of any
different standard on exposure to .
asbestos. tremalite, anthophyllite. and
actinolite dust which would otherwise
be applicahle by virtua of any of those
sectiana

Subpart Z—{Amended)

1 The authority citation for Subpart Z
of Part 1910 (s revised as {ollown:

Anthority: Sece. § and &, Occupational
Safaty and Haalth Act, 23 US.C 835, asn;
Secretary of Labet's Orders Nos. 12-71 (3 FR
8734). 878 (41 FR 25050), or 9=43 (48 FR
15708l as-applicable and 20 CFR Parl 1911

Section 19101000 Tabiss Z-1, Z-2. 23 also
insved under $ US.C 583,

Section 19101000 not issued undsr 29 CFR
Part 1911, excapt for “Arsenic” and “Cotoa
Duat” listings in Tabls Z-1,

Section 19101002 not jssned undar 20
US.C 835 or 33 CFR Part 1911: aiso lssued
under § US.C 553

Secthons 1910.1003 through 1910.1818 aiso
issued under 29 U.S.C a33.

Section 19101023 aisw wsued under 29
U.S.C asdand 5 US.C 338

Sectioa 1910.1043 also issuwd under 3
U.S.C 551 ot ney.

Sections 19101045 and 19701047 also
issued under 29 USC s83.

Sections 19101460 and 19710.1500 alse
issued under 8§ US.C 353

4. Sertion 1910.1001 is hereby revised
to read as follown:

d 3 Scope and a%licaﬁan. (1) This
secnon sppies W all occupational

1910.1001 Asbesing remolba,

ANt pCTrvoMta,

exposures to asbestos, tremolits,
anthophyilits, and sctinoiite, in ail
industries covered by the Occupational
Safety and Health Act except as
provided in paragreph (a}(2) of this
section

(2) This section does not apply to
construction work as defined in 29 CFR
191Q.12/0) [Exposurs to aabestos,
tremolite, anthopbyllits, and actinoilte
i construction work is covered by 29
CFR 192854}

(b} Definitions. “Action level™ maans

a0 audorhe coocentrauon of asbestos,
tremoiita, anthophyilite. actinolite. or a
combination of thess minerals, of 0.1
{iber per cubic centimeter ({/ce) of air
calculnted as an eight (8}—hour time-
weighted average.

_dl__“Asbestos” indudes chirysctile.
"amosile. crocidolite. gemolite asbestos,

anthophyllite asbestos. actinolite
asbestos. and any of these minerals that
have been chemeaily treated and/or
altered.

“Aszistant Secretary” mesns the
Assistant Secrelery of Labar for
Occupational Safety and Health, US.
Department of Labor. or designee.

"Autharized person” means any
person authorized by the employer and
required by wotk duties to be present in
regulsied arvas.

“Director” mexns the Director of the
National Institute for Occupational
Safaty and Health, US. Department of
Health and Human Services, or
designes. .

“Employee exposure” means that

expasure 10 arrocrna asbestos, remolite,

sothophyilite. sctinalite, or a
combinaten of Lthese minerals that
would oczur if the employee were not
using respiratory protective aquipment
“Fibar” means a particulate form of
asbestos, remolite. anthophyilite, or
actinolite. § micrometers or ionger, with

s length-to-diamerer ratio of at leased
1

’ “High-efficiency particulate air
(HEPA) filtar™ means a filter capable of
trapping and retsiniag st least 99.57

51

parcent of 03 micrometer diameter
i particies.

"Regulated area™ meens ag ares
eslabusfieq Uy the employer to
demarcate areas whers sirborne
concentrations of agbestos, Temolite.
anthophbydlite, sctinoiits. or a
combination of thess mmerals exceed.
or can reasonably ba expected to
exceed. the permissible exposure limit.

gl “Tremolite, anthophyliite, or
ectnolis” means the non-asbestcs form

of these minerals, and any of these
minerals that have been chemicaily
treated and/ar altered.

o Egl DPermissibie exposure limit (PEL).
@ employer ahali ensuse 0o

employes is expossd 1o ap sirborne
concentation of asbestoa, tremolite,
enthaphyllita. actinolits. cr &
combination of these minerals in excess
of 02 fiber per cubic centimeter of sir as
an eight (8)-hour time-weighted average
(TWA) aa determined by the method
prescibed in Appendix A of this
section, or by an equivalent method

d) Exposure monitorine.—{1}

e, 1 tons of employee
exposure skall ba made from breathing
zone air samples that are representative
of the 8-bour TWA of esch smpioyes.

(ii) Representative s-hour TWA
employee exposures shall be determined
on the basis of one or more sampies
reprusenting full-ahift exposures for
esch shift for each ezpioyee iz each job
classification in sach work area.

(2) Initial monjtoring. () Each
employer who has a workplace or work
operstion covered by this standard.
except as provided for in paragraphs
(d)(2){li} and (d){2)(1ii) of this section.
shall perform initial monitoring of
empioyees who are. or may reasonably
be expected to be exposed to airborne
concentratiaos at or above the action
level

(1i) Wherw the employer bas
monitored afier December 20, 1985, and
the momtoring sstisfies all other
requirernenta of this section. the
employer may rely on such earlier
monitoring results 0 satisfy the
requirements of parsgraph (d){2)(l) of
this section

(ili) Wharw the employer has relied
upon ohjecuve dats thal demonstrates
that ssbestos, tremolite, anthopbyllite,
actnolite. or 3 combination of these
Minerais is not cxpable of being
reiessed in airborne concantreuons at or
above the activn level vnder the
expected conditions of procesung, use.
or handling, theo po intisl momnitoring is
required.

[3) Monitoring frequency (periodic
monitoring) and patierns. Afer the
initial determinations required by
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{d)(2)(1) of this section.
::::S:lpfhnﬂ be of such frequency and
paltern as to represant with reasonabis
accuracy the levels of exposure nf.th.
empicyess. in no cass shall sampling be
at intarvals greater than six months for
employess whose €xposures may .
reasonably be foreseen to exceed the
action level

{4) Changes in monitoring frequency.
H sither the initisl or the pariodic
monitaring required by paragrapba (d)(2)
and (d)(3) of this secticn statistically
indicates that empioyee sxposures are
beiow the action level. the employer
may discontirus the monitoring for
those smployess whose exposures are
represanted by such monitoring.

(5) Additional monitering.
Notwithstanding thlmd ('dl]ionl ogt;.hn
paragraphs (d}{2){ll) (4) i
section, the employer shail inldtud: the
eXposure monitoring required un ‘
paragraphs (d)(2)() and (d}{3) of this
section whenaver thers bas besn a

costrol equipment, personnsi or work
practicss that may result in new or
additional exposures above the actica
leval or when the employer has any
teason t0 suspect that s change may
result in aww or additionsl exposures
sbove the action level

{8) Method of monitoring. (1) All
sampies taken to satisfy the monitering
requremants of paragraph {d) shall be
perscnal samples collected following the
procedures specified in Appendix A

{li) All sampies taken to zatisfy the
monitoring requirements of paragraph
(d) shall ba evalusted using the OSHA
Reference Method {ORM) specilled in
Appendix A of this section, or an
equivelent counting method.

(iif) ¥ an equivalent method to the
ORM is used. the employer aball ensure
that the method meets the following
criteria:

{A)] Replicate exposure dats used ©
establish equivalency are collected in
side-by-side field and labarstory
compariscns: and

(B) The comparison indicates that 90%
of the sampies collected in tha range 0.5
to 2.0 times the permissible limit have an
accyracy range of plus or minus 25
percent of the ORM results with a 5%
confidencs level as demonatrated by o
statistically valid protocsk: and

{C) The equivalent method is
documented and the resyits of the
comparison lewting are maintained.

(lv) To satisfy the monitering
requiremsents of parzgraph (d) of this
section, empioyers must use the resulls
of monitoring analysis performed by
lsboratories which have instingted
quality assursace programs that include

e

the sietents as prescribed in Appendix
A,

(7] Employee notification of
menitoring resuits. (i) The exployer
shail. within 15 working days after the
receipt of the results of any montoring
periormed under the standard notify the
affected employees of these results in
writing either individually or by
poating of results in an sppropriate
lacation that is accessible to affected
empioyess.

(i) The writtes notification required
by parsgraph (d)(7](i) of this section
shall contain the corrective
action being taken by the employer 10
reduce employee exposure (o of beiow
the PEL. wherever monitoring results
indicated that the PEL had been
exceeded.

(e} Regulotad Areas.—{1]

lgoisnment | Ge employer shall
estabiish regulated areas wherever
airbarna concanrations of ssbeston,
tremolits. anthophyilite, actinolite. or &
combination of these minerals are in
excess of the permissible exposure imit
prescribed in paragraph (c) of this
seclon. -

[2) Dsmarcation. Regulated areas
shall be demarcated from the rest of the
workplsce in any manner that mimumizes
the aumber of pessons who will be
axposed to asbestos, Temaiita,
antbophyllite. or actinolite.

{2) Azcess. Access ‘o regulatad areas
shall be limited 10 authorzed persons of
to persons authorized by the Act or
regulations issusd pursuant therete.

{4) Provision of respirarors. Each
person entenng a reguiated ares shall be
supplied with and required tousa a
respirator. selected 10 accordance with
paragraph (g){2] of Lhis section

(S} Prohibited activities. The empioyer
shall ensure that employees do not est
drink, gmoke. chew tobacco or gum. of
apply cosmetics in the regulated areas.

‘ ;ﬂ Methods of complionce.~—{1)
gineering controis and work

proctices. {i) The employer shall
institate engineering costrols and work
practicas to reduce gnd maintain
employee exposure to or below the
exposuse lirmut prescribed in paregraph
(c} of this sechon, except to the extent
that such controls are not feasible,

{ii) Wherever the feasible engineeriay
controls and work practices that can be
inshrated are not sufficient to reduce
empioyes exposure to or below the
| permussible exposure limit prescnbed in
! paragraphb {¢) of this secton, the
{ empioyer shall use them to reduce
| employee exposure o the iowest levels
i achievable by thess conurois and shall

supplement them by the use of
| respiratory protection that complies

1

(W1}
[

-4

with the requirements of paragraph (g)
of this seclion.

(iii) For the following operations,
wherever {assible engineering controls
and work practices thet can be
instituted are not sulficient to reduce the
employes exposure to or below Lhe
permissible exposure limit prescribed in
paragraph (c) of this section. the
smployer shall use them to reduce
empioyes expasure (o or below 0.5 fiber
per cubic cenumeter of air {as an eight-
hour time-weighted sverage} and shali
supplement them by the use of any
combination of respiratory protection
thet complies with tha requirements of
paragraph (g) of this section, work
practices and fassibie engineering
controls that will reduce employee
exposurs 0 or below the pernussibie
exposure limit prescribed in paragraph
{c) of this section: Coupling cutofT in
primary asbestos cement pipe
manufacturing: sanding in pnmary and
secondary asbestos cement sheet
manufacturing: grinding in primary and
secondary friction product
manufacturing carding and spinning in
dry textile processes: and grinding and
sanding in primary plastics
manufacturing.

{iv) Local exhaust ventilstion. Local
axhaust ventitation and dust coliection
aystems sbail be designed. constructed.
insialled. and maintained in sccordance
with good practices such as those found
in the American National Standerd
Fundamentais Governing the Design and
Operation of Local Exhaust Systema.
ANSI 28.2-1970.

(v} Particular tools. All hand-operated
and power-operated tools which wouid
produce or release fibers of asbestos,
temolite, enthophyilite. actinolite. ora
combination of these minersls so as to
expose employees 10 levels in excess of
the exposure limit prescribed in
paragraph (c) of this section. such us,
but not limited 10, saww, scorers.
abrasive wheels. and driils, shall be
provided with local exhaust ventiiation
systems which comply wath paragraph
{N(1)(iv) of this section.

[wi) Wet methoda. Insolar as
practicable. asbesfos, tremolite.
anthophyliite, or activolite shall be
handied. mixed. applied. removed cut
scored. of otherwise worked in s wet
stata sufficient to prevent the emission
of airborme fibera sc as to expose
empioyees ta levels in excess of the
exposwre limit prescribed in paragraph
{c} of this section, uniess the usefuiness
of the product would be dimirushed
thereby.

{vii) Malerials containing asbestos,
trermolita, anthophyilita, or sctinolite
sball not be applied by spray methods.
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(vili) Particular products and
oparationa. No asbesics camant, mortar.
coating, gout, plaster. or similar
malerial conlaining asbestos, remaolite,
anthophyllite, or actinolits shall be
removed from bags. cartons, or other
eontainers in which they are shipped,
without being sither watted. or enciosed.
or ventilated so as to preveat tffectively
the relessa of sirborne Ebers of
ashestos, tremolits. anthophyllita,
actinolite. or a combination of these
minersls sa a3 io expose employees 10
iavels in excess of the limit prescribed in
paragraph (c) of this section.

(ix} Compressed air. Compressed air
shall not be nsed 0 remove sabestos.
tremoiita, anthophyllite. or actinolite or
materials containing asbestos. U'Eml:lile.
anthephyilite, or actinoiite. unless the
:nm;innd air is used in conjunction
with a ventilation system designed to
capture the dust cloud created by the
compressed air.

{2) Compliance program. (i} Where he
PEL ls exceeded, the employsr shall
estahlish and implement & writtens

lo reduce empioyes exposurs 10
at below the limit by means of
engineering and work practics controla
as required by paragraph (f){1] of this
section, and by the use of respiratory
protection whers required oc permitled
under this section.

i) Such programs shall be reviewed
and updsted as necassary to refiect
significant changes in the status of the
employer's compliance program.

(i) Written programs shall be
submitted upon request for examination
and copying to the Assistant Secretary.
the Director, affected employees and
designaled employes representatives.

(iv) The employer shall not use

] employee rotation 48 & means of

compiiance with the PEL.

{g) Aespirctory protection—{1]
Generol. Ths empioyer shall provide
respiraiors, and ensure that they are
used, where required by this section.
Respirators shall be used in the
following circomstances

(i) During the interval necessary to
insiall or impiement feasibie enginaering
and work practice coatrols:

(i) In work operations, such as
maintynance and repair sctivities. or
othier activities for which engineering
and work practice controls are nat
faasible:

{[li) In work situstions where {easible
enginsering and work practice controls
are oot yet sufficient to reduce exposure
to or beicw the exposure limit; and

(iv} In emergancies.

(2) Raspirator selection. (i) Where
respirators ars required under this
section. the amployer shall select and
provida at no cost to the empioyee. the

4.

Tabls 1. The smpioyar sball salect
respirators from among those jointly
approved as being scceptable for
protecton by tha Mins Safety and
Health Administrytion (MSHA) and by
ths National Instimtie for Occupational
Safety snd Health (NIOSH) under the
provisicos of 30 CFR Part 11.

(i} The smploysr shall provide a
powared. air-purifying respirstor in lieu
of any cegative pressure respiralor
specified 1o Tabie 1 whenever:

{A) An smpleyes chooses to use this
type of respiratar; aod

(B} This respuntor will provide
adequate protection to the empioyee.

TaRE 1. —FESPMATORY PROTECTION FOM AS-

1s respirsior as specified in ‘. respirator, or that the salaty or heaith of

the empioyes or athar employees will be
[mpaired by tha use of & respirator. Such
empioyea shall be assigned to ancther
job or given ths opportunity to tranafer
to a different positins whoss duties he
or sha is abie to perform with the same
smployer. in the same geographical area
and with the same semiority. status, and
rete of pay the smpioyes had just pror
to such transfer, if such a different
position s available.

(4) Respiretor fit testing. (i) The
empiayer shall ensure that the respirator
issutd 10 the employee exhibits the least
pasaible facepiece lenkage and that the
respirator is fittad properciy.

(ii) For aach employee wearing
negelive presmow respirstors. employers
shall perform either quantitative or
gualitative faca [it tests a1 the time of
initial fitting and at least every six
months thersafter. The qualitative fit
teata may be used only for testing the fit
of balf-mesk respirators where they are
permitted to be worn, and shell be

10 X PELL : —ved v reypeneen | conducted in eccordance with Appendix
WOl = amcens o 14 t7as | 1. Fl moacien w-msTvery - C. The tests shall be used to select
=0 3 MR :n—- = g | facepieces that provide the required
Nt ' oumems of O VR L:“-—nl vy e | Protection as prescribed in Table L
(o x PR my cnss v gt f - (h] Protective work clothing and
oy — _,‘ chwpmenmﬂ Provision ang use If an
ame B wmnoa e | émpioyee 15 exposed to asbestos.
- — 20V | 1 el s mumbasar e | TETOLIte. anthophyllite. actnolite. or
o {1000 & P, el wermmt » swwes | COmbination of these minerals above the
Miriuany o v | PEL. ar where the possibility of eye
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(3) Respirator program. (i) Where
respiratory protection is required. the
employer shall institute & respirator
program i accordence with 29 CFR
1210.134(b}, (d). (e]. and (f].

(i) The empioyer shall permit each
employes who uses a filter tespirator to
change the filler elements whenever an
{ncrease in breathing remstance is
detected and shall mamtain an edeguate
suppiy of filter slements {or this

urpose.

(iil), Employwes who wear respirstors
shall. be permitted 1o leave the
regulated ares 10 wash thewr faces and
reapirstor facepieces whenevar
necessaly to prevent akin imtstion
associated with respirator uss.

{iv) Na employee ahall be asaigned to
tesks requiring the we of respuraters il
based upon his or ber most recent
examinshan &n examining physician
determines that the employee will be
unable to function normally weaning a
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irritetion exists, the employer shail
provide at 20 cost to the employee and
ensure that the employee naes
appropriate protective work clothing
acd equipment such as. but not limited
to:

(i) Coveralls or similar full-body wark
clothing:

(ii} Gloves. head coverings. and [oot
coverings: and

(iii) Face shields, vented goggles. or
other appropriats protective equipment
which eomplias with § 1910.133 of thus
Part.

(2) Revovel and storage. (i) The
employer shall ensure that employees
remove work clothing contaminated
with asbestos, tremaolite. anthopbyllite.
or actinolite anly in change rooms
provided in accordance with peragreph
{i){1) of this section.

{if) The employer shall ensure thet no
employss takes contarninated work
clothing out of the change room, excedt
those employeess authonzed to do so for
tha purpoas of laundenng. mawntenance.
or disposal.

{iii) Contaminated work clothing shail
be piaced and stored in closed
containers which preveni dispersion of
the asbestoa. tremolite. antbophyllite.
and actinolite outside the container,
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“ {iv) Containers of contaminated
protective devices or work clothing
which are to be taken out of change
rooms or the workplace for cleaning.
maintapanca or disposal. shall bear
labels in accordance with paragraph
(i) of this section.

{3) Cleaning ond replacement. i) The
employer shall clean. launder. repair. or
rapiecs protective clothing and
equipment required by this paragraph lo
maintain their sffectiveness. The
employer shail provide clean protective
clothing and equipment ai least weekly
to each affected empioyee.

(i) The employer shail prohibit the
removal of asbestos, tremolite,
anthophyilite’ and actinolite from
protective clothing and equipment by
blowing er 2

{ifi) Laundering of contaminated
clothing shal! be done 30 as (0 prevent
the release of airbormne fibers of
asbestos, tremolite, anthophyllite,
actinolite. or 8 combination of these
minersis in excess of the permiasible
exposure limit prescribed in paragraph
{c} of this.ssction.

{iv) Any employer who gives
contaminated clothing to another person
for laundering shall inform such person
of the requitement in paragraph
{h}{I)(if) of this secticn 10 effectively
preveni the reiease of airborne fbers of
asbesios. tremolite. anthaphyllite,
actinolits. or 8 combination of these
unerais in excess of the permissible
exposure [imit.

(v) The employer shall inform any
person who launders or cleans
protective clothing or equipment
contsminaied with agbestos. tremolite,
anthophyllite, or actinolite, of the
potentisily harmful effects of exposure
to aabestos. memolite. anthophyllite. or
actinolite.

(vi} Contamninated clotbing shall be
transported in sealed impermeable bags.
or other closed, impermeabile containers.
and labeled in sccordance with
parsgraph [j) of this seciton,

i enw focilities and practic
(1] Eﬂ'ﬂgl roomL (1) | e employer shall
provids ciean change rooms for
employses who work in areas where
their airborne exposurs 10 asbestos,
tremoiite. anthophyllite, actinolite. or a
combination of these micerals is sbove
the permissibie exposure [imit.

(i) The employer shall ensure that
change rooms are 10 gccordance with
§ 1910.141{e] of this part. and are
equpped with fwo separate lockers or
storage [ncilities. so separated as lo
prevent contamination of the employee’'s
street clothes from his protective work
clothing and equipment.

(2) Showers. {i} The employer shall
ensure that emplovees who work in

areas where their airbome exposure is
above the permissibie exposurs limit
shower at the end of the work shilt.

{ii) The empioyer shall provide
shower [acilities which comply with
§ 1910.141(d}{3) of this part

(iii) The empioyer shall ensure that
smpioyees who are required to shower
pursuant to paragraph (i)(2)(i) of this
sect:on do not leave the workplace
weanng sny clothiog or equipment wormn
during the work shift.

{3) Luachrooms. (i) The employer shall
provide lunchroom [acilities [or
empioyees who work in aress where
their sirbormne exposure is sbove the
permiasible exposure limit

(ii} The empioyer shall ensure that
lunchroom facilitics huve a positive
presaury, filtered air supply. and are
resdiiy accessible 10 empioyees.

{iii) The empioyer shall ensure that
employees who work in areaa where
their sirborne exposure is above the
permiasible exposure limil wash their
hands and faces pnor 1o esting. drinking
or smoking.

(iv) The employer shall ensure that.
employees do not enter lunchroom
facilities with protective work clothing
or equipment unless surfuce ssbestos
tremolite, anthophyllite. and actinolite
fibcrs have bewa removed from the
clothing or equipment by vaccuming or
other method that removes duat without
causing the asbestos. tremolite,
antnhopnyilite. or ecuinoiite to become
sirboma,

()| Communicction of hazards to
empipveas-—| Warmng signs. {1)
Posung. Warning signs shall be provided
and displayed at each requisted area. In
addition. wamning signs shail be posted
st gll approaches to reguiated areas so
that an employee may read the signs
and taka necessary protective steps
before entenng the area.

(ii) Sign specifications. The warning
ngns required by paragraph {j)(1}(i] of
thia section shall bear the following
inflormation:

DANGER

ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE
CLOTHING

ARE REQUIRED IN THIS AREA

{iii) Where minerais i the regulated
ures sre only tremolite. anthophyllite or
scunolite. the emplover may replace the
term "asbesios” with the sppropnate
minersl name.

(2) Warmng lobels. (i) Lubeling.
Warming labels shall be alfixed to all
ruw materials, mixtures. Scrap, waste,
deons. and other prodicts containing

asbeatos. tremolite. enthaphyllite. or
sctinolite fibers. or to their containers.
(if) Label spacifications. The labels
shull comply with the requirements of 24
CFR 1910.1200(N of OSHA's Huzard
Communication standard. and shull
include the following information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST

CANCER AND LUNG DISEASFE.
HAZARD

{iii) Where minerais to be lubeled ure
vnly tremolite. anthophyllite. or
aclinolile. the empioy er muy repluce the
term “usbestos” with the apprapriate
mineral nama.

{31 Moteriol safety dato shewsts.
Emplovers who are manuiacturces ur
importers of asbestos. tremotite.
anthophyilite. or actinolite or asbeston,
tremolite. anthophyilite, or actionlite
products shall comply with the
requirements regarding deveiopment of
material safcty data sheets as spec:fied
in 29 CFR 1910.1200{g) of OSHA's
Hazard Communicaton standard.
except 3 provided by paragraph (jj{4) of
this section.

(4) The provisions for lubels required
by paragraph (j}(2) or for material safety
data sheeis required by parsgraph {j1(3]
de not apply where:

(i) Asbestos. tremaolite. anthophyllite.
or aciinolite fivers have been modified
by & bonding agent. coating. binder, or
other material provided that the
manufacturer can demonsirate that
during any reasonably foreseeable use.
handling, storage. disposal. processing.
or transportation, no girbome
concentrations of fibers ol asbestos.
tremolite. anthophyllite. actinolite. or u
combinalion of these minerals in excess
of the action level will be reieused or

(ii) Asbestos. tremolite. anthophytilite.
sctinnlite. or a combination of these
minecrals is present in a product in
concentrations less than 0.1%.

(S) Employee information and
trourung. (i) The emplover shall institule
s trainung progeam for all employecs
who are exposed 0 airbume
concentrations of asbestos. tremuiite.
anthopbyilile. actinote. or a ’
combinauon of these mineruls at or
abnve the action (evel ensure their
participation 1n the program.

{ii} Training shull be provided pror o
or at the time of imtial assignment and
at leas! annuaily thereaiter.

[iii) The traimng program shail be
conducted in a manner which the
employee is abie to understand. The
employer shall ensure that each
empiovee is informed of the following:

. "
I

@
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{A) The hanlth effect sssociated with
asbestos. remolite, anthophyllite, or
actinolite exposure:

(B} The relstionship between smoking
and exposure o ssbestos, tremolite.
anthophyilite. and actinollts in
producing lung cancer: -

{C) The quantity, locaton, manner of
use, release. and siorage of asbestos,
tremolite. anthophyllite, or actinolite.
aad the specfic natare of operations
which couid resuit in exposure to
asbestcs, tremotite, anthophyllite.or
actinolite; .

(D} The engineering controls and work
practices associated with the
employee’s job assignment:

(E) The specific procedures
impiemented to protect employees from
exposyre to asbestos, tremolits,
anthophyllite, or actinoiite. such as
appropriate work practices, emergency
and claan-up procedures, and personal
protective equipment to be used:

The purposs, proper use. and

Lmitations of respirators and protective
clothing:

(G} The purpose and a description of
the medical surveillance program
required by pm?-lph (1) of this section:

(H) A review of this standard.
including appendices.

{iv} Access to information and
trajning materiais

{A) Tha employer shall make a copy
of this standurd and its appendices
readily available without cost to all
affected empioyees.

{B) The empioyer shall provide. upon
request. all matarials relating to the
employee information and training
program to the Assistant Secretary and
tha training program to the Assistant
Secretary and the Director.

[k} Housekeeping. (1) All surfacas
snall e mamiamed as free as
practicabls of accumulations of dusws
and wasts contai asbestos,
tremolite. enthophyilits. or actinolita.

(2) All spills and sudden reicases of
material conlyining asbestos. tremolite.
anthophyllite, or actinolite shall be
cleaned up as soon as possible.

(3) Surfaces contaminated with
asbestos. remolite, sathophyilite. or
actinolite may not be cleaned by the use
of compressed air.

(4) Vacuuming. HEPA.fllternd
vacuuming equipment shall be used for
vacuuming. The equipment shall be uged
and emptied in a mannar which
minimizes the reentry of asbestos.
tremolite. anthophyilite, or actinolite
into the workplace,

(51 Shoveling, dry sweeping and dry
clean-up of asbeston, remolite.
anthophyilite. or actinolile may be used
only where vacuuming and/or wet
claaning are not feasible.

(8) Waste disposal. Waests. scrap,
debris, bags, containers, equipment. and
ciothing contaminated with asbestos,
tremolite. anthophyllits. or actinolite
consigned for disposal, shall be
collecied and disposed of io seaied
impermeable bags, cr other closed.
impermaeable containers.

(N Medical surveillonce={1}

Er0l—1 iayees covered. The
employer thall institule a medical
surveillanca program for all employees
who are or will be exposed to airborme
concentrations of Nibers of asbestos.
tremolite. anthophyllite. actnolite. or a
combinaton of these mnerals at or
above the action level,

{4) Exzmminouon by a physician. (A)
The amployar shall ensurs that all
medical examinatons and procedures
are performed by or under the
supervision of a licensed physician, and
shall be provided without cost to the
employes and at a reascnable tims and
place.

{B) Persons other than licensed
pbysiciane, who adminisier the
pulmonary fanction testing required by
this section. shall complete a Taining
coursa it spiromatry sponsored by an
appropriate academic or professional
institution.

(2] Prepiccemant examinatians. (1)
Befors an empioyes is assigned to an
occupation exposed to airborne

concantrations of asbestos. memolite.
anthophyilite, or actinoilts fbers. a

placement medicai examination shall
E:.pruﬂd-d or mads availebia by the
empioyer,

[4) Such examination shall Include. as
s minimum, a medical and work history:
A complate physical examinaton of ail
rystems with empbssis on the
respuratory system, the cardiovascular
system and digestive tract completion
of the respiratory disease standardized
questonnaire in Appendix D, Part 1: a
chest roentgenogram (posterior-anterior
14x17 inches): puimonary functon tests
to include forced vital capacity (FVC)
and forced expiratory volume st 1
second {FEVh ) and any sdditional
testa deemad eppropriate by the
examining physician. Interpretation and
classification of chest rosntgenograms
shall be conducted in accordance with
Appendix E.

(3) Periodic examinations, (1) Periocic
medical axaminations shall be made
available sanually.

{11) The scope of the medical
examination shall be o conformance
with the protocol established in
parngraph {1)(2}{H). except that the
frequency of chest roentgenograms shall
be conducted in sceordance with Table
2 and the abbreviated standurdized
questionnaine contained o Appendix D,
Part 2 shal! be administersd to tha
employes.

Tatl 2 —FREOUENCY OF CoHEST ROENTOENOGRAMS
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(4) Terminotion of employment
excminations. ([} The smployer shall
provide. or maka available. 5
termination of employment medical
examinetion for any employee who has
been exposed to airthorns
cancentrations of fibers of asbestos.
tremolite. anthopbyilite. actinolite. ora
combination of these minarals at or
above the action fevel

(il} The medical examination shall be
1 accordance wilh the requirements of
the periodic examinations stipulated in
paragraph [1)(2) of this secton, and shall
be given within 30 calendar days before
or after the date of termination of
empioyment.

(5] Recent examinations. No medical
examination is reguired of sny
empioyee. Uf adequate records show that
the employee has been examined in
accordance with sny of the preceding
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paragraphs [(1)(2}-1){4)] within the past
1 yaar period.

(8) Information provided to the
physician. The employer shall provide
the following informenon to the
examining physician:

(i) A copy of this standard and
Appendices D and E.

{ii) A description of the sffected
employee's duties as they relate to the
employee's exposurs.

(iif) The emplcyee’s represantative
exposure level or anticipated exposure
ievel,

[iv] A description of any personal
protective and respiratory equipment
uzed or to be used.

(v} information from previous medical
examinations of tha affectad employes
that is not otherwise availabie to the
examining physician.
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{(7) Physician’s writter opinion. (i) The
employer shall cbtain a wrinan signed
epmion from. the lxaminu'ls'ph:r'nm
This written opinion shali contais the
results of the medical examinetion snd
shall inclode: o

(A) The physician’s cpinios as to
whather the employer bas any detected
medical conditiaps that would placa the
smpioves at an increased risk of
material health impairment from
exposurs to sshestos, wemoiits,
anthophyilite, or sctinolite:

{B) Any recommerided limitatians o
the empioyes or upon tha use of
personal promwétive equipment such as
clothing or respirators: and

(C) A statement that the enzploywe has
been (nformad by the physician of the
results of the medical examination and
of any medicai conditions resulting from
asbestos, Temollta, anthophyllite. or
actinollte exposurs that require further
sxpianation or treatment.

(if) The employar ahall metryct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses parslutad to
occupationai expasure to asbestos,
tremolite. anthophyllits, or actinolite,

{1if) The empigyer shail provide a
capy of the physiciay's written opinioa
to tha.affected employwe within 30 days
from its receipt

{m} ﬂ-emrdﬁu:fﬁ.—(z) Exposure
measuremeants. (1) employer shall
keep an accurate tecord of all
measurements taken to monitor
ampioyes axposurs to azhestos,
tremolite. anttrophyllite. or actinolite a3
prescribed in pamgraph (d) of this
section.

{ii} This record shall include at feast
the [ollowing information:

(A) The date of measurement:

(B) The operation invoiving exposure
to asbestos. tremolite. enthopiyilite. or
actinotite which is being monitored:

{C) Sampling and analytical mathoda
used and evidencs of their accuracy:

{D) Numbez. durstion, and results of
sampies takem:

{E) Type of respiratory protective
devices worn, if any: and

(F) Name, socisl setwrity number and
exposure of the employees whose
exposure are represented.

(iif] The empioyer shall meintain thia
record for at least thirry (30) yesrs. in
accordance with 29 CER 191020

(2) Objective data far exempied
operations. (1) Where tha processing,
use. or handling of products mede from
or contawning asbestos. temolite.
anthophyllite, or actinolite is exempted
from ‘'other requirements of this section
under paragraph {d}{2){iii) of this
section. the employer ahall establish and
maintain an accurate record of objective

dsta reasonably relied upos in suppart
of the exempnon.

(ti) The record shall include at least
the [oliowing

(A) The product qualifying for
exemption:

(B) The sourca of the objective data;
{C) The testing protocol, results of
testing. and/or analysis af ths material
for the releass of asbestos, tremolita,

anthophyllite. or actinolite;

(D] A dascniption of the operation
exempted and bow the data suppart the
exemption: and

{E) Othar data relevant to the
operntions. matsrials, processing, or
employee axposures covered by the
exemption.

(iii} The empioyer shail maintain this
record for the duration of ths empioyer's
reliance upon such objective data.

(iii) The employer, upon requast. shall .
make employes medical records § oad
required by peragraph (m}{2) of this
section availabis for examination and
copying to the subject empioyes. to
snyone having the specific written
consent of the subject employes. and the
Assistant Secreiary. in eccordancs with
29 CFR 181020,

(8) Transfer of records. (i} Tha
employer shall comply with the
requirements concermng trsnsfer of
recorda set forth in 29 CFR 191020(h).

(ii) Whenever the employer ceases to
do businesa and there is no succeasor
employer lo receive and retain the
records for the prescribed period. the
empioyer shall notify the Director st
least 90 deys prior to disposai of recards
and. upon request, transmit them to the
Director.

Nots—Tha smpicyer may stilisa the services 4__(n) Observation of monitoring—1)
of competant organizalions such as [ndusiry pioyee observation. | b8 employer

trada associstions and smpicyse sssociations
10 maintsin the records required by this
tecton

(3] Medical surveillonce. (i) Tha
emptoyasr shall establizh and maintain
an accurute record for each employes
subject to medical surveiilancs by
paragraph (1}{1)(1} of this section, in
sccordance with 29 CFR 1810.20

(ii) The record shall includae at least
the following information:

{A) The name and social security
oumber of the employee

{B) Physician's written opinions

(C) Any employes medical complaints
relsted to exposure 10 asbestos.
tremolite. anthophyllite, or scrinolite:
and

[D} A copy of the information

shall provide affectad employees or
their designated representatives an
opportunity to observe any monitoring
of employes exposure to asbestos. -
remolita, anthophyllite. or actinolite
conducted in accordance with
paragraph {d) of this section.

(2) Observation procedures. When
observation of the monitoring of
employes exposure 1o asbeston,
tremolite, anthophyilite. or actinolite
requires entry into an wres where the
use of protective clothing or equipment
is required, the oDssrver saail be
provided with and be required to use
such clothing and equipment and shell
comply with all other appiicabie safery
and health procedures.

9

provided to the physician aa required by‘—-LLTo Dates—~1) Effective date. This

paragraph (1)(8) of this section.

(iii) The empioyer shall ensurs that
this record is mamntained for tha
duration of employment pius thirty (30)
years. in accordanca with 29 CFR
1910.20.

(4) Treining. The employer shall
maintain all employee tratning records
for ona (1) year beyond the last date of
erapioyment of that empioyee.

(8) Avoilebility. (i) The employer,
upon written request. shall make all
records required to be maintained by
this secfion availabls to the Agsistant
Secretary and the Director for
examination and copying.

{if) The employer, upon request shail
make ANy exposure records required by
paragraph (mi(1) of this secrien
aveilgbie [or examinauon snd copying
to affected empioyees. former
employees. designated representatives
and the Asmistant Secretary, :n
accordance with 29 CFR 1910.20 (a)={e}
and (g)-{i).

aiancard snali become aifactive July 21,
1988. The requirements of the asbestos
standcrd issued in June 1872 (37 FR
11318). as amended. and published in 29
CFR 1910.3001 (1985) remain in effect
until compliance is achieved with the
parailel provisions of this standard.

(2) Start-up dotes. All obligations of
this standard commence on the effective
date except as fcllovs:

(i) Exposure monitaring. Initial
monitorng required by paragraph {d)(2)
of this section sha!l be completed as
soon as possibile but no later than
Octaber 20. 1588,

(ii) Reguloted crecs. Regulated areas
required to be established by paragraph
(e} of thia section 23 a result of initial
monitoring shall be set up as soon as
possible after the resulta of that
moruloring are known and not later than
November 17. 1988

{iii) Respiratory protaction.
Respiratory protection required by
peragraph (g} of thia section shall be
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provided as soon as possible but no
Iater than the following scheduie:

{A) Employses whose 8-hour TWA
expasurs exceeds 2 fibers/co—July 21,

1986

(B} Employess whosa &-hour TWA
exposure exceeds the PEL but is less
than 2 fibers/co—November 17, 1988,

{C) Powered air-purifying respirators
provided under paragraph (gl{2){ii}—
January 12 1987, 3

tiv) Hygiene and lunchroom focilities.
Canstructon plans for changerooms.
showers. lavalories, end lunchroom
facilities shall be compieted no later
than january 16. 1987; and thase
facilities shail be constructed and in use
no later than July 20. 1987, However, if
as part of the compiiznce plan it is
predicted by an independent
engmeering firm that engineering
controls and work practicas will reduce
exposures below the permissible
exposure limit by July 20, 1084, for
alfected employees. then such facilities
need not be completed until 1 yesr afler
the angineering controls are completed,
if such controis have zot in fact
succeeded in reducing exposure to
below the permissible exposure limit.

{v) Empicyee information and
troining. Empioyee information and
training required by psragraph (j)(5) of
this section shall be provided as soon a3
possible but no later than October 20,
1968,

(vi} Medical surveillence. Medicel
exsminations required by paragraph (1)
{ of thia section shall be provided as soon
as possible but oo later then November
17. 18984,

(vii) Compliance program. Wrilter.
compliancs programs required by
parsgraph [{)(2) of this seclicn as a
result of initial monitoring shall be
completed and available for inspection
end copying as soon as possible but no
later than july 21, 1987,

{vili) Methods of compliance. The
angineering and work practice controis
as required by paragrapk (f}(1) sball be
implemanted as socn as possibie but no
" later than July 20, 1988
ndices. (1) Appendices A. G
) D.and Eto section are incorporated
as part of this section and the contents
of these Appendices are mandatory

{2) Appendicas B. F. G and H 1o this
saction are informational and are not
intended to creats any additional
obligations not otherwisa imposed or 10
detract from any existing obligations.

Peamdix A B § 1970100 —{shs Raherascs
Il nc——landalory

Thus mandsigry Sppendix Speciiies e
procedure for analymng sir sampiss for
asbastoa. tremaolite. snthophyllite. and
actinciits and specifies quaiity controi

._;) 1

7

4

1
|

Eoudum thal must be implementad by ‘
borstonaes performing the saalysia. The
sampling snd anatytical mathods described
below represent the slsments of the svsilable
monitoring methods (sech ss the NIOSH 7400
method) which OSHA conaidars 10 be
wssennal te schigve sdequats empioyee
exposure manitoring while silowing
empioyers o use methods that are sireedy
esiabiiahed within thewr organuzastions. All
smployers who are required to conduct air
monitoring under pargraph (f) of the
standard are required o utilizs enalytical
iaborsiories that use this procedurs, or en
squivsient mathod. for collecting snd

% T

she!l be mixed ceiluioss filter
membrunes. Thase shail be designated by the
manufacturer sa suitabie (0° ssbestos.
oumolite. snthophyilite. and sctinolita
counting. Ses below for reiection of blanks.

2 The preferred collection davice shail be
the 2%mm diameter cassens wnth an open~
{sced 50-mm axtension cowl The ¥-mm
cassetls may be used if necessary but enly if
written fustfication for the newd 10 use the
17.mm fller cassatte sccompaniey the sampls
resulis in the smployes’s sxposure momtonng

2. As air low rats berween &5 Uter/min
and 2.5 Uters/min shail be selected for the 25-
mm cassatts. If the 37-mm cassetin is used, an
air flow rate between 1 liter/mis end 1.3
liters/min shall bs seisctud

4 Whars possible. e sufficient sir volums
for sach tir sampie ghall be collected to Nekd
batween 100 and 1,300 fibers per square
nillimetar on the membrane fher. i o fiter
darkens in appenrance or U loces dust s seen
on the filier. 8 second sampia soall be
started.

5 Ship the samples in & rigid conteiner
with sufficient packing msierial to prevenl
disiodging the collected fibers, Packung
matenal that has a high elecTostatic charge
an ita surface (.. oxpanded poiystyrene)
cannot be used bacauss such matenie) can
cause loss of fibers to the sides of the
casselin.

& Calibrets sach personal sampling pump
before and after vae with s represenisnive
filter cansetty insialled betwesn the pump
and the calibration devices

7. Parsonal sampies shail be taken In the
“bresthing zons” of the euamployee (Le.
sitached (0 Or pear the collar or lepel near
the worker's facel

& Fiber counts shall be made by positive

phasa comirast using ¢ rucroscope with an 8
16 10 X eywprece snd & 40 to 45 X objectuve
for a total magnifization of spproximetaly 400
X and s numericsl aperture of 0.85 to Q.73
The microscopa shall siso be fitted mith a
grven or blue fller.

9. The mucroscope shall be fitted with &
Walton-Beckett eyeprecs gratcule caiibrsied
for o fisld diameter of 100 mcrometers |+ /
=2 micromstersl

10. The phase-shill detecucn limut of the
micuscope shall be sbout 3
measured using the HSE phase atult vest slids
24 autlined below.

a. Placa the 1esi silds on the microscopa
stage and center it under tha phase objective.

57

b Bring e blocks of grooved lines inle
focms.

Nete.—The alide conviets of seves suts of
preoved lings (ca. 20 procves 1o sach block)
inn descanding ovver of visibility from sets 1 to
7, soven being the (east visible. The

ants for asbesiow. tremoiite,
stthophyilite. and actinolite countny erv that
the mieroecope optics mustresolve the
grooved lines in set 3 complataly. slthough
thwy may eppear somewhat faint. and thet
th- grooved lines (o sets § snd 7 must be
invigible, Seta 4 and 5 must be at lesst
partially visibis but msy vary slightly In
visibility berwesn micoscopes. A microscope
that [sils 10 mest thesa requiremants has
aither 100 low or toe high & rwsolution to be
used for asbestos. tramalite. entaophyilite.
snd sctinolite couniing.

. if tha image detenorsies, clean and
adjust the mucroscope optica. if the probiem
parsista. consull the microscopa
manufacturer.

11, Each sat of sampiles taken will Inglude
10 parcent blanke or a minimum of 2 blanke
The blaok results shall be sveragsd and
subtracted from the analytical results befors
reporting. Any samples represented by &
bla=k baving a fiber count tn excess of 7
Kbers/100 fiaids shall be rejecied.

12 The sampies shall be mounted by the
ecetone/miscetin mathod o ¢ method with
an squivalent index of refraction and similar
clarity.

11 Observe the following comrting rules

2. Count only fibers equal to or ionger than
§ micrometers. Measure the length of curved
fibers along the carve.

b Count e particles ss asbestos. Temolite,
anthophylite. and actinolits that have o
irngth-to-width ratio {sspect ratio) of 1o
grenter. .

¢ Mbers lyiny entirely within the boundary
of the Waiton-Becket: gruticuls faid shall
receive g count of 1. Fibere crosaing the
boundary once. baving ona gnd within the
arcie. shall receive tbe count of cae haif ().
Do not count any fiber that cosess the
gruticule boundary more than enca Reject
and do not count any other fbers even
though they mey be visibie ootmde the
predicule ares.

o Count bundles of fibers as one Eber
aniess individual fibars can be identified by
observing botb ends of an individual fiber.

& Count enough graticuis Salds to yield 100
fibars. Coun: & minmum of 20 Aeide stop
countng st 100 fieids regardiess of fiber
count, .

14. Blind recounts shall be conducted st the
rats of 10 percant.

Quality Control Procedures

1. Intralsbormtory program. Eash laborwtory
end/or esch company with more thau one
microscopist counting stides shall estabiish a
statistically demgned quaiity sssurance
program invoiving bilnd recounts and
compansons between cucrcecopits 1o
momntor the vensbility of counting by each
micaoscopist and between micoscopista lna
company with more then one labarsiory. the
program sheil include all laborsiories and
shall aiso evalusts the labarsiory-io-
iaborstery varisbility.
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2 interiabormiory propram. Zach laborstary
anslyzing asbestos, tremalite. anthopkyilita,
and actinolits sampiaes for
dermiostion shail implement an
\Sieriaboralory quality sssurancs progracr
that 88 8 misvnum includes participation of
at Isest twin sthar independant laboratones.
Bach laboracary shall e ix rovnd
robin testing, ei least coca every § mu:.-
witteat lasss ol the othar ishocatories in ils
\Bteriaboratory quality easurascs group. Each
labarstary shalk submit slides typical of ita
own work load for use in this program. The
round robin. shall be designed and results
analyzed using appropriais satistical
methodology,

1. All Individuals performing asbestos,
tremolite, anthophyilite. and actioolite
analysis mast have tpken the NIOSHM courve
for sampling and evaluating, airborne
asbesios. remalits. anthaphyllita, and
sctinolits dust or an coarse.

4 When the use of difsrwnt microscopes
contributes to differsnces between counters
acd laboratorie, the sffect of the different
microscope shall be svalusted and the
microseope shall be repiaced. as accessary.

8. Currwnt resuita of theow qomiity
sssurance programs shail be postad in each
laborsiory m kesp the oricrowcorpists

procedare for senpling and wnatysis and
inciudes thoss critical slaments specified ia
Appﬂdh&!mhyﬂmnotmuind tor
use this procedere; Bt eyure tvquired o
nse Appmadix A The parpose of Appendix B
s 10 provide s detailed step-by-step sampling
snd analysia procedure that conforma (o the
slementa specifind in Appendcx A. Since this

also standardite the analyais
and reduce varabdity. OSHA encourages
employers (o cae this appendix.

Asbeston. Tremoiite. Anthophyflite. and

Actinolite Sampiing and Analysis Method

Technigue: Microscopy, Phase Contrast

Analyte: Fibers {manual count)

Sempie Preparation: Acetone/ triacetin
method

Calibratiors Phase-shift detection Limit

. abaut 3 degrees

Range: 100 to 1300 fibers/mm * {ilter

arem -

Estimated limit of detection: 7 fibers/
mm ? filter ares

Sampier: Filter (0.8=1.2 um mixed
ceilulose ester membrans, Z3-mm
diamater) .

Flow rate: .5 1/min to 2.5 1/min {25-mm
cassette) 1.0 1/min to 2.5 1/min (37-
mm cassette)

Sample volume: Adjust to obtain 100 to
1300 fibers/mm *

Shipment: Roytine

s.lmnil. stability: Indefinite

Blanks: 10% of samples [miniraum 2}

Standard analyncal error: 0.25.
Appiicability: The working range is 0.02 [/

cc (1920-L sir sampie) 100125 [/ oo (400-L awr

sampis}. Tha method gives aa mdex of
airborme asbestos. Temolita, anthophvilite,
and aconolite fibers bel may be wead (or
other matenal) rech as Abrous plass by
|nserttng suisbie paremstars aio the
coyntng ruiss. The method does not
differentiara batwess asdesios, remolite.
anthophytiile, and sctinolits and ot Sbere.
Ashestos, tremolis. enthophyilite. and
actinolity fDers lena than es. 025 us
diamater will not ba dateciad by tus method.

Inietrferencas: Any olber sirborne Ober may
interfers since all paruciss mesting the
counung crtens are counted. Quunllke
particiss may sppear fibrous. High levela of
nonfibrous dust particles may obecure lbare
in the faid of view and raiss the datection
limit.

Resgente 1. Acetona. 2 Triscatin (giycerol
riscatate). resgent prade

Special utoax Acstons i &
sxtremaly Jammabis liquid and precastons
must be tuken Dot 10 igmie It Heating of
scelons must be dobe o ¢ ventilated
laboratery fume hood using & flamelses.
spark-free hamt source.

Prwpment L Colisction deviom 25-mm
casparts wilh 50~orm exiension cowl with
caliuiose ester filter, 0.8 W0 1.2 =um pory sixe
and backup pad

Notix Analyzs repressatative fiters foe
fiber background before use and discard the
fiiter lot i raoew than 5 Gbers/100 Julds are
found.

2 Pwrsonal sampiing pomp, grester than or
squal to 0.5 L/ man. with fexibis connsctireg
tubag.

I Mi shase coarrast with preen
or bilue filter. 1 to 10X eyspiaca. and 40 w0 43R
phess abjective (toiai magnification ca 400X
pumerical aparture = GAS to 75

4 Slides. glass. single- (rostad, pee-cisanad.
25 x 7S mm

5. Cover alips. 29 x 25 mm. no. 1% unless
atherwise speciied by mucroacope
manufacturer.

& Knife, No. 1 surgical stsel, curved blade

7. Tweezars.

& Flask, Guth-type, insulsted nsck 250 1o
500 mi (with singie-holed rubber stopper and
eibow-jounted glass ruhing, 16 10 22 cm long).

9. Hotplete. spack-free, surmng fype
hesting mantis; or \pirared lamp and
magnetic surrar,

16 Syrings. hypodenmic, with 22-gauge

..

11 Craticule. Wallen-Becketl type witk 100
um diameter circuiar fieid at the specimen
plane (ares = 0.00785 mm 3, (Type C-22).

Nolg.—=the graticula is custom-mada for
each OUCIDeCoPe. )

12, HSE/NPL phase contrast test slide.
Mark I

11 Telescope. ocular phase-nng centering.

14. Stage mucromater (0.01 zun divisicns).
Sampling

1. Calibrate esch personal sampling pump
with & representamve sampler i line.

2 Fasten the ssmpier to e worker's lapel
as close as Possibie 1o the worker's mouth
Remave the tap cover from the end of the
cowl extension iopen face) and onent face
down. Wrap the 10uit Detween the extender
snd the monitor 3 body with shnnk Wpe to
prevent sir ieahs.

3. Subsmut at least rwa blanks (or 10% of the
totat samnpies. whichever 1a greater) {or sach

sat of samples. Remove the caps [rom the
fleid biank cessaties and stome the caps and
cassaitgs \a & claan ares (bag or box) dunng
tha sampling period. Replace the caps in the
casewttws when sampling 13 compisted.

4 Sampie sl 0.9 L/mia or greeter. De not
excwed 1 mg total dust lasding on tha filier.
Adjust.ssmplirg Jow rata, Q {L/mun], sad
time- to prodece s fiber densay. E (fibera/
mm®) of 100 to 1300 fibere/m? (3.85 x 10* W0
53¢ 10* fibars per 23-mm Gliar with aflective
collection arsa (A, =388 mm?]| for optimum
counting precinioa {see step I below)
Calculats tha minimum sampling tima.
tommap [1i0] 61 the action level {one-half of
the cusrent standard}, L (t/ce) of the fibrous
serosol being sampied:

(A}
logg = —
QLpos

3. Remove the fieid monitor et the end of
sampilng replace the plastic top cover and
small end caps. and store the monitoe.

4 Ship the samplss in a rigid container
with sufficient pecking material io prevent
jostling or damsge

Nota—Da ot use polysiyrena foam in the
shipping containsr because of electroswtic
forces which may cause fber loss fro= the
sampler Glter.

Sampis Pregaration

Nots.—The abject is to produce samplas
with a smooth {non-grainy) background in @
mecium watlr s reactve index egual 13 er
less than 148 The method below collapses
the fllrar for esmer focusing snd produces
permagent mounts which are useful [or
quality conitroi and interlsboratary
companson. Other mounting techniques
meetng the above criteris may aiso be used.
0.§. the aonpermanent field mounung
technique used in P & CAM 230

¥. Ensure that tha gless slides and cover
slips are free of dust and fberw

A Place 40 10 63 mi of acetone wic & Guth-
type flask. Stopper the flask with a single-
hole rubber stopper through which & glass
tube exiends 3 to 8 ¢m nio the Naskd The
paortion of the gless fube that sxits the top of
the stopper (8 10 10 cm} is bent downward in
an elbow that mekes an angleof 20 ta 30
degrees with the harizontal

9. Place the Nask in & stirring hothlate or
wrap 18 ¢ heanng mande. Heat the scerone
graduaily tc its boiling temperatore (ca 58
“CL

Caution.=—=The scetons vapor must be
genersted i 8 venilawd fugpe sood sway
{rom ail open {lamas and spark sources
Alternats heaung methods can be usad.
providing no open fama or sparks are
preseny

10. Mount either the whoie samptia filter or
s wedge cut from the sampie Nllter on & ciesa
glete shde.

8. Cut wedges of ca. 25 parcant of tha filter
sres with s curved-blads sewl surpical knife
using & rockung moton O prevent teanng.
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5. Pluce the filter or wedge. dust sitde up. un
the slide. Stanc slectrcity will yauslly keep
the filter on the slide untdl it 18 clesred.

¢ Hold the giass slide supporting the filler
appromumately 110 2 cm from the givea tube

where the scatone vapor ia eacuping
from the heated flask, The acelons vepor
siream should cause a condensation sput on
e glass slide ca. 2 103 cm in diameter. Move
the glaas slide gently n the vepor stream. The
Gilter should cleur in 2 10 5 sec. f ine fiier
curle. Jistorta. or is ulherwisa rendered
wnusable. the vapor stream is probably not
strong enough. Periodicully wipe the outlet
port with Usaue lo prevent liquid acelone
dripping onto the filter.

& Using the bypodermic sytinge with a 22-
yauge needle. plece 1 1o 2 drops of (nacenn
on the filter. Gently lower s clean 25-mm
squure cover oilip down oniw the filier vt w
slight angle to reduce the possibility of
fotming bubbies. tf too many bublies form or
the amount of tnacetin 19 insufTicient. the
cover slip may become detached within s low
hours.

. Cloe the edges of the cover slip 10 the
glass siide vaing s lacquer or neil potish.

Note.—Il cleering is slow. the slide
preparation may be heated on o botplate
{surface temperature 50 *C] for 15 min 10
hasten clearing. Counting mey proceed
immediately sfter claarmg and mounting ara
compisted
Calibretion and Quality Contral

11. Calibration of the Waitoo-Beckett
graticuie. The diometer. d{mm}. of the
circular counting ares and the disc diameter
must be specified whan ordaring the
Falicuin.

& Insert any available graticule into the
eyepiece and [ocus 5o that the grancule lines
are sharp and clear.

b Set the sppropriate interpupillary
distance and. if spplicable. reget the
‘binoculsr beed adjusiment 5o that the
magnification remaing constant.

c Ingtall the 40 to 45 X phase objective.

d. Place & stage micrometer of the
aicToscope cbiect stage and focus the
mcroscope on the graduate lines.

e Measure the magmiied grid length.
Lmm). using the siage micrometer.

[. Remove the greicule from the
Bicoscope snd massure its actual gnd
length, L {mm)]. This can best be
scenmplished by uning & stage fitted with
vernsers.

¥ Calculate the circle diameter. d,(mm}. {or
the Waiton-Beckett graticule:

Lx D
|5

Exemple.~f1, = 108 um. L, = 283 mm
ad 0 = 200 um. then d, = 271 mm.

k. Check the field diameter, Discceptable
Fnge 100 mm = 2 mem} with a stege
Tcrometer upon feceipt of the graticule from
t:;:;m{lmm. Determine field sres

1% Microscope adjustments. Follow the
Banufacturet's instrections and also the
llowing

8. Adjust the Light source for even
illumination ecross the field of view at the
condenser N,

Nots.—~Xohler llumination is preferred,
where available.

b. Focus on the paniculste matenul to he
exarmned

c. Muke sure that the field iris iy in focus.
centered on the sample. and open only
enough w fully \lumsnate the field of view.

d Use the leiescope ocular supplied by the
menulacturer 10 ensure that the phase nngs
(annular diuphragm and phuse-shifting
slementa) are concentric.

13. Check the phase-shilt detection limit of
the micToscope pencdicaily.

. Remove the HSE/NPL phase-contrast
lest slide [rom its shipping container and
center 1t under the phase objective.

b. Bnng the blocks of grooved lines into
{ocus.

Note.—Tha slide consiste of seven sets of
grooves (ca. 20 grooves to esch block) in
cencending order of visibility from sets 1 1o 7.
The requirements for counung are that the
microscope optics must resolva the grooved
linex in set J completely. although they may
apprar anmewhat {aint and thut the grooved
lines 1n sets @ to 7 muat be invistbla. Sets 4
and 5 must be at least partially visible but
may vury shightly in vimbility between
miuroscopes. A microscope which (ails to -~
meet these requirements bas either too low or
tco high & resolution to be used {or ssbestos.
tremolite. anthophyllite. and actinolite

, counting,

¢ If the image quality deteriorates, dean
the microscope optics and. if the prablem
perring. consull the sucroacope
manufacturer.

14. Quality control of fber counta.

8. Prenare and couat field bia=iy along
with the field samples. Report Lhe counts on
esch blanic Calculate the mean of the field
blank counts end subtract this value from
euch sample count beflore reparting the
resulls,

Note 1.—=The idestity of the hlunk filters
should be unknown to the counter until all
counts have been completed.

Nois 2 if o field biank yvields Eber counte
preater than 7 fibera /100 felda, report
possible contamination of the sampies.

b. Perform blind recounts by the same
counter on 10 percent of Gltzre counted
(slides relabeled By s person ather than the
counier}.

15, Uas the following e9t to determine
whether s parr of counts on the same fiiter
should be rejected because of possible buas.
This statistic estimates the counting
repeatability 8t the 95% confidency level
Discard the sample if the difference between
the two counls exceeds Z.77{F)s. whern
Fugverage of the two fiber counts snd
s, mreiative standard deviation, which should
be denved by esch laboratory based on
historical in-house data.

Note.—Il s pair of counta is rejeciad as &
result of thuy test, recount the rememing
sampies in the set and test the new gounts
agenet the fira counw Discard all rejeored
paired counts.

10. Enroil esch sew counter in a tmsning
coyrsa that compares performance of
rounter on & variety of samples using this
procsdurs.

39

Nois.—To cnsure good reproducibility. all
laboratones enguged 1n aabestos. tremotite,
anthophyllite. and actinoliie counting are
required lo parucipate in the Praficiency
Analyncal Tesung (FAT) Program and shoutd
routinely participéte with other asbestos.
tremniite. anthophylhite. and actnolite fiber
cuunling leboratones 1ot the exchange of field
aumples 1o compare performancs of coundwrs.

Measurement

17. Place the slide on the mechatical stnge
ul 1he calibrated microscope with the center
uf the filter undar the obiective lena. Focus
the microscope on the plsne of the [i'ter.

18. Regulerly chack phase-nng alignment
und Kohler 1[llumination,

1%. The [cllowing are the counting rules:

s. Count oniy fibers longer than 5 um.
Measure the length of curved fibers sinng the
curve,

b. Count only fibers with s [ength-to-wulth
ralio equal 10 or grester than 3:1.

¢ Fur libers that cross the boundery of the
graticule field, do the fotlowing:

1. Count any fiber ionger tha 5 um that lies
entirely within the graticuia sres.

7 Count a3 ¥ {iber any fiber with only one
and lying within tbe graticuis ares.

3. Do sot count sny fiber thet crosses the
graucule boundary more than once.

4, Reject and da npt count all other Gbers.

d. Count bundies of {ibars s one fiber
uniess individual Gbers can be identified by
observing both ends of & fiber.

«. Count snough graticule flelds 1o yisld 100
fibers. Count & mirimuin of 20 fields. Siop at
100 feids regardiess of fiber count.

20. Siart counting frorm one ead of the filter
and progress along 4 radial lina 1o the other
end. shift either up ar down on the Glter. and
conlinus in the reverss direction. Select fleids
randomly by looking away from the syepiece
briefly while sdvencing the mechanical stage.
When an agglomerate covers cz % or more
of the field of view. reject the fisld and select
another. Do not report rejected figids in the
number of total fieids coumted.

Nots.—When counting a fleld. continuoualy
scan u ranye of focai pisnes by moving the -
fins focus knob to detect very fine fibers
which bave become embedded in the filter.
The smail-diameter fibers will be very (sint
but are an important contribution to the to1al
count. '

Caiculavons

2. Calculsts and report fiber density on
the filter. E (Muers/mm*k by dividing the
total fiber count F; minue the mean field
blank count. B. by the number of fieids.
and tha fieid area. A, (0.00783 mm* [or #
property culibrated Walion-Bechet
graticule):

F-B,
E = — fibars/mma
{niAY

12 Calculate the concentration. C (f/ex) o
fibers in the awr voiwne sampied V (L), using
the effective collecuon ares of the filter, A,
(388 mm? for 8 25-mm flter):

22741 -
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Note.—Peniodically check and adjuat the
walug of A_. if necessary.

Appendix C lo § 101001 —Qualitalive and
Quactitative Fil Testing Proceduree=—
Mandatory

Quslitative Fit Tast Protocols

L isoamy! Acetata Protocul,
A. Odor Threshold Scresrung

1. Threw 1-liter gises 10r3 with metal lida
{e §. Muson or Bell jars) sre required.

1 Odor-lres waler (a.§. distilled or apring
water) et approximately 25°C shall be used
for the solutions.

3. The iscamy! acetate {IAA) {siso known
as isopentyl scetate) stock solution ia
prepared by adding 1 ot of pure LAA to 800 cc
of odar free water in 8 1-liter jar and shaking
for 30 seconda. This soiution shall be
prepared naw at lesat wewkiy.

4. The cresning test shall be conducted in
# room separeie from the room used for
sctual fit testing. The two rooms shall be weil
ventilated but shall not be connected to the
same recirculuting ventilation syatem.

% The odor test solution 1 prepared in o
second jar by placing 0.4 cc of the siock
solution inte 500 oc of odor free water using a
clean dropper or piperte. Shais for 30
seconds end allow to stend for two to three
minutes 3o that the LAA eonceatsution above
the liquid may resch equilibrium. This
sclutton may be used for only one dnry.

6. A test blenk is prepered in & third jar by
adding 500 e of odor free water.

7. The oder test and test blank jurs shall be
labelled 1 and 2 for jar identification. Il the
Inbeis are put on the lids they can be
pemodically peeied dried ol and swriched 1o
mainiain the integrity of the test,

& The following instructions ahall be typed
on a card and placed on the tabie in front of
the two teat jars [i.e. 1 and 2} “The purposs
of this ast is to determine if you can smell
banane oil st & low concentration. The two
bautles in front of you contain water. Ome of
these botties alse conising e small smount of
banane oil. Be sure the covers are on tight
then shake esch boitle for two saconds.
Unscrew the lid of esch bottle. one at » tme.
and amiil a1 tha mouth of the boltle. Indicae
ta tha tast conducior which bottle contains
bansna oil™

§. The mixtures used in the [AA odor
detechion 1es shall be prepared in an srea
separate from where the test is performed. 1n
order 1o preven oifactory futigue un the
subject.

10. If the 1eat subject is unabie 1& correctly
ident:ly the jar comisining ihe odor test
solution. the LAA qualitaurva fit teat may na
be used.

11. If the test subject correctly idenufies the
iar containing the odor 1est solution. the tesr
subject may procecd 10 resPIrRIOY seicctian
and fit testng.

B Respurator Salection

1. The wat subject shall be allowed ro pick
the most comlortable respuutor from e
saiection including respustors of verious
sizes from different msoufecturers. The
seiection shall include at leant flva sizsa of

alasiomenc half lacepieces. from at lenst twa

manulscturern

2 The selection process shall be conducted
in a room separate from the Ri-test chamber
to prevent odor fatigue. Prior to the selection
process. the test subject chall be shown how
1o put on a respirstor. how it should be
posinoned on the face. how 1o sat strap
lension and haw to detarmine o
“comiorrabie” respirutor. A muror shail be
vailabie (0 sssiat the subject 1n evaivating
tha 8t and positionung of the respirator. This
lnsUucnion may nol constitute Lhe aubyect’s
formal TaLAING QN respirEios use, as il is only
a4 revitw,

1. The 1est subject should understand that
the employse i bawng asked 10 seiect the
reapirator which prowvides the most
‘comfortabie il Each respuator represants o
different sze and shape and. If 8t properly
and used property wiil provide adequats
protection.

4. The test subject holda asch facepiece up
t0 tha [ace and eliminates those which
obwviously do not give & comlortable AL
Normally. selection will begin with & hell-
masix sad if a good fit cannot be found, the
subtect will be ssked to test tha full facepiscs
respirniors. (A small percentege of users wnil
not be abie to wear any balf-mask.)

£ The more comioruabis facepieces are
noted: the most comiortable mesk is donned
sad wom ot lecat [ive minutes 10 sssass
comlor. All donning and sdiustmants of the
facepiece shall be performed by e temt
subpect without assistance from the tesl
conductor of othar persos. Asaisiance in
sasessing confort €30 be given by discusaing
the pounts 1n 6 below. [f the test aubject is
not lamiiiar with using a puruicuiar respirutor.
the 128t subject shall be directed to don the
mask seversl Umes end 10 adjust the sirepe
each tma to become sdept ot satting proper
tension on Lhe sttape.

& Assessment of comfort shall include
review:ng the foilowng points with the test
subrect and allowing the test aubject
adequaie me to deiermine the comfurt of the
respirslon

» Poaitioning of mask on nose.

* Room for eye prowection.

* Room to talk

* Posiaoning mask on [ace and cheeks.

7. The loliownng critena shall be used to
heip derermune the adequacy of the respuwsior
it

* Chun properiy placed

* Sirap wension

« Fil scrosa noss bridge.

« Dintancs from nose to chin.

« Tendency to shp.

« Self-gbsarvation v muTOr.

& Tha test subiect ahail conduc: the
convenhonal negative and positive- pressure
i1 cnecks (e.g sew ANSI Z88.2-1080). Befora
conouching tha negative- OF poailive-pressure
1en1 tne subrec! shall be 10ld to “yeet™ tha
mass by rapidly moving the head from side-
te-sia¢ snd up and down. whiia taking a few
aeeD breaths.

60

% The test subject s now ready (or hit
testing.

10. After pasawsg tha fit test, the test aubject
shall be guestioned ayaio regerding the
comiort of tye respirator. Il it baa become
uncomiortable. snother modai of reapirator
shall be med

11. The empioyee shall be given the
opporturuty 10 select a difTerent facepiece
and be retested if the chosen lacepiace
becomes LacTeRnngly uncomlortable at any
time,

C Fit Teal

1. Tha i test chamber shall be similer to a
claar 55 goi drum liner suspendied inverted
over & 2 fool dinmerer frama. 8o that the top
of the chamber | sbout 8 inches sbove the
o9t subject’s head. The insids top centar of
the chembar shall bave & smsll hook
attachad

2 Each respiraior used for the fitting and fiy
testing shall be equipped with arganic vapor
carridyes or offer protection sgainat organic
vapors Tha cartridges or maaky shall be
changed &t least weekiy.

31 Afer seiecting. donning snd proparly
sdjusting s reapirator. the test subject shall
wear it (o tha Ft testing room, This room shall
be separuie from the room used for odor
threahold screening and respirator selection,
and shall be well ventilated s by an exhaust
fan or lab hood. to prevent geners! room
contamination.

4 A copy of the following tes) exercises
aad minbow passage shall be taped to the
inside of the teat chamber:

Test Exarcizes

i Orestns normauly.

ii. Bruathe daeply. Be certain bresths are
deep and reguiar,

iii. Turn nead al! the way from one side to
the other. inhaie on eacn side. Be cenain
movemant is complete. Do not bump the
respirator sgainat the shoulders.

iv. Nod head up-and-dowr. inhale when
head is in the full up position {locking toward
cuiling). Ba cartait motions are complets and
made about every second. Do net bump the
reapirator on the chest.

v. Talking. Talk aioud and slowly for
several munutes. The [ollowing paragraph is
called the Rewnbow Passage. Reading it will
reault in a wide range of facasl movementa,
snd thus be useful to satisly this requuement
Alternartive passages which serve the sams
purpose may also be used.

vi jogging 1 place.

vii. Bresthe normally.

Roinbow Pussoye

Whea the suniighl atrikes raindropa in the
s, they sct like s prism and form s rainbow.
The ra1b6w 18 8 &ivimion of white light into
many beautiful colors. These 1ake 1he shape
of » jong round arch, with 1ta path high
sbove. snd 18 two enas apparenty beyond
the hanzoa There is, sccording to legend. o
boiling pot of gold at one end. People lock bul
©o one ever finds i1t When a man looks for
something bevond reach. his friends say he ts
looking for the pot of goid at the end of the
rainbow.

o
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£ Each test aubject shall wear the
respurater for at least 10 minnces before
slarting the it teet.

& Upoo snwring the ks chamber, the test
subject siball be grvan ¢ ¢ ioch by 5 iach piece
of papar Wwesal or othar porows absarbent
nnd-plyumi.hldduhﬂudmmd
with thses-quarsars of one ¢ of pure LAA,
The st subject shall hang the wat towel on
the book st the top of the chamber.

7. Allow two minates [or the LAA test
soncntratinn %0 be resched before siarting
the Hi-test exercises. This would be an
approprists time to ik with the lest subwect.
10 explan the ft tesi the importancs of
cooperation. the purposs for the bead
exarcises, or W dersonstreiy somae of the
.~ -T %

& Each exerciss dewcribed in 84 above
shall be pariormed {or at least ooe minute.

4 I sl any time during the test. the subject
datects the basana-lika odor of LAA. the st
bae iniled. The subject ahall quickiy exit from
the test chamber and leave the les! area
avoid alfsciary fatigus.

10 H the text s filed, the sulrject shall
retwm 0 the seisction room and mmove e
eopiraior, repeat the odor sensitivity teet.
ldcandwonmthumplulu.nmln
tha tast chambwer, and again

begn the
.mwuumqnwdn

sbovy. The process continnes ynti! a

respirstor thet fits well has been found

Should the odor sensitivity st be fuiled, the

subject shall wait aboat 3 minutes before

~sting. Odor sensitivity will usuaily have
« I & pursgn cannot pass the it test

=Tibed above wesring a half-mask

aspirator from the evailable selectiom. Rull
{scapiscw modeis must be usad.

42 Whan & respirstor s found thet passes
the test, the subject breaks the [acwses) and
faicas & breath before exiting the chatnber,
This is to assury that the mason the test
oubject [s not ammiling the LAA, s the good fit
of the respirator facepiece seal and not
eifactory fatigus.

11 When the test sobject lenves the
chambar. the subject shall remove the
sstursied towei and return it to the perscn
ennducting the test. To keep the ares fram
becoming contaminated. the osed toweis
shail be kapt ia a salf-ssaling bag so there is
no significast JAA concentration buildup tn
the test chamber subsequent ten.

14. At least two [acepiecas shall be
seloacied for the LAA test protocol. Tha test
subject shall be given the opportunity to wesr
them for one wesk to chooes the ane which s
more comlortable to waar.

13, Pursons who have muccessfully passed
this Ot test with s hall-mesk respirstor may
be assigned the use of the lust respirstor in
stoepiverey with up m 10 ttnee the PEL of
wirborne asbeston. in athospheres grester
than 10 times. and lews than 100 tmes the PEL
{up 1 100 ppes). the subject must pass the
LAA test waing & full {aca negatve pressure
reupirator. (The concenmanan of the [AA
inaide the tawt chamber must be mereased by
ten ttmes for QLFT of the full facepieca.)

18 The tewt ahall not b eonduciad if there
is any hair growth betwesn the skin the
farmpiecy sealing sarince

12. I hair growth or apparel imerfers with
@ satiafactaory fit, then they shall be altared or

removed a0 as o climinete iterisrence and
allow s satisfuctory fil I o satialactory fit ia
still ot actained. the Lot subiect Bust wee o
PORIDVE-{IUesAIY MEPRIrSIOT Such as pawered
sinpunfying respuratons. supplisd sir
resparsior, of seif-contzined breathing
apparaies.

18. If & 1eet subject axhibits difficulty in
breathing dunng the testa. she or be shall be
referTed Lo & pbysician Tained in respastor
diseases or pulmonary medicine 10 determine
whather the 188l subject can weer g
respirator while performung bar or hus dutiss.

19. Qualitative At wating shall be repeated
at lesm evwry 512 months,

2 in addivon, becsuse the sealing of the
respirsior may be affected. qualitatres it
testing sball be repesied mamediately when
the test subject bas &

[1) Waight charge of 20 pounds or more,

(2) Significant fecai scarring in the area of
the {acapiece ssal,

{3) Siguficant dental changes: La. multiple
axTIcnons without prothesm, or scquiring
denlyres,

(4} Reconstructive or tcosmetic serpery. or

{5} Any other conditioa thal may inlarfery
with {scapisce sealing

D. Recordieeping

A summary of ol] test resylts sha!ll be
maintained In sach offics lor 1 years. The
rammary shall inciude:

(1) Nama of test subjact,

(2} Date of testing.

(3) Nams of the st conductor.

{4) Respurntors seivcind (indicate
mamdsciurer, model. sixe and approval
aumber]

(5] Testing aguntl
I Saccharin Solution Asrosc! Protocol
A. Respirelor Selection

Revpirutory shall be salected as described
tn section IB (respirntor selection) sbove.
axcapt that eech respirator shall be equipped
with s particulats fler,

A Tasts Thresbold Screening

1. An enciosurs about beed and shoulders
shail be used for threshoid screening [to
determina if the Individual can taste
saccharm) end for it testng. The enciosurs
shall be epproximarely 12 inches in diameter
by 14 inches tall with ot lesst the front clear
to allow free movemant of the besd when g
FespuNLOF Ls warn.

1 Tha test mclosure shall heve o three-
quarter inch hoia in frott of the tesd sublect's
noss and mouth area lg accommodate tha
oebulizer noxxle. .

3 The enure and testung
procedure shall be axpisitied to the (est
subtect prior to comducting the screenung lest

4 Dunng 1he threvbald screening test, the
tewt subyect shall doo the tast enclosure sad
breathe wilh open mouth with Longue
axtuended

& Using 8 DeVilbiss Mode! 40 inhalasuon
Medication Nebulizar or equivalent, the test
conductor shall spray the threshoid check
soiubticn isto the enciosure, This sebulizer
shall be clwarly marked to disuaguisn it from
tha At test sciuticn nabulizer,

& Tha threshold chech solution consists of
0.5 grama of sodium saccharn USP in
waier, |t can be prepared by putting 1 cc of
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the st salunon (see C 7 balow) in 100 cc of
waler.

7. To produce the asrosol. the nebulizer
buib s flrmiy squeezsd so that it collapses
compilatety. then Is reisssed and sliowed 19
fully expand.

& Tea squasrzss of the nebulizer bulb are
repeuiad rupidly and then the test qubject s
asked whether the sacchann caa be 1asted.

9. i the first responss ls negative. ten mor
squevwzas of the nebulizer bull: gary repeated
rapidiy and the tesl rubject is again asked
whaether the sacehiarin can be 1asted.

10 If tha second responsae is negative ten
more squeezye are repeated rapidiy and the
test subject is again asked whether the
saccherin can be tasted,

11. The test conductor will \aks nate of the
number of squeszes required to elicit a 18818
responaa.

il U the saccharin is not Waeted after 30
squactas (Step 10) the saccheria Gt test
canno! be performed om the tast subject

13. U & taste respoase is elicited the 1ent
subject ghall be ashed 10 take note of the
taste [or reference in the Gt Lesi.

14 Carrect use of the nsbulizer meana Uit
approxuumaialy 1 oo of liquid is used &l v lime
in the nebulizer body.

15 The asbulizar shall be t ly ansed
in water. shaken dry. snd refilled ar leant
evary (our hours.

C Fit Tost

1. The test subject shall don and edjust the
respurnior without the asmstance from any
person.

Z The fit test oses the same enclosure
described in IR above.

3. Exch test subjec! shall wear the
respirator {or st least 10 minutes belore
starting the 0t tesc

4. Thy teat aubject shall don the enclosure
whils wearing tbe respiratar sejocied in
seclion 1B sbove. This respirator shall be
propetly adjusted and equipped with &
particulate filier.

5. The tesl subject may not sat, drink
(except plain water). or chew gum for 15
minutes before the test

4. A second DeVilbiss Mode! 40 nhalsiion
Medication Nebulizer ie usad 1o spray the fit
lest solution into the enclosure. This
nebulizer shall be clearly markaed 10
distinguash 1t from the screequng test solution
arbulizer,

7. The Ot 100! sointion is prepared by
adding 43 grama of sedium sacchann to 100
ce of warm water,

L As bafore, the test subjact shall hresthe
with mouth opes and tongue exiended.

@ The nabuiizar is wwserted into the hole in
the [ront of the enclosure and the fit 1es1 |
sciution is sprayed into the enciosure using
the same techruque ss for the tasie threshold
screening and tha same number of squeezas
feguired to eiicat 8 taste response a1 Lhe
screenung. (See BE through B10 above).

10. After genarntion of the aerosal Fead the
loilowing instructions 10 the test subject. The
lest subiect shall periorm the exercises for
oos muouts asch

L Breathe normally,

ii. Breathe Jeeply. Be carwin bresths are
dewp and reguiar,
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iik. Turn head sil the way from cos side Lo
the other. Be certsin mavemani 18 complets.
Inhale on sach uda Do not bump the
respirator ageinist the ashoulders.

iv. Nod head up-and-down. Be certain
motlons are compisia. Inhale when heed is in
tha full up povition (when locking toward the
cailing). Do oot bump the respirator on the
chest .

v. Talking. Talk loudly and slowiy for
saversl minutes. The lollownng paregraph is
calied the Rainbow Passage. Reading it wtll
resuit in 8 wide range of facisi movemania,
and thus be useful 1o satlsfy this requirement.
Alternative passages which serve the sema
purposs may also be used

¥i. Jogging in placs.

vii. Braathe normally.

Rainbow Pussage

When the sualight strikes ruindrops in the
sir. they sct like a prisra and form @ rainbow.
The reinbow is & division of white light into
many beautiful colors. These taks the shape
of o long round arch, with its path high
above, and its two ends spparently beyond
the honizon. There is. eccording to legend. o
bailing pot of gold st one end. Peopie look,
but no ane ever finds iL When 8 men looks
for something beyond his resch s fricnds
say he is looking for the pot of goid et the end
of the rainbow,

11. Al the beqinning of wach exercise. the
eerosc concentration shall be replenished
using one-hall the number of squeezes as
initlally described in Cp.

1Z Thae test subject shall indicate to the
test concugior if a1 any tow dumng the fif test
the 1este of sacchpnn is detected.

13 if the ssccharin is detecied the [t is
deemed vmagtafactory snd & ¢ erent
respustor shall be tried

34 Al lenst two Iacepieces shall be
selected by the [AA test protocol. ‘The test
subject shall be pven the apportunny to wear
them for ane week 10 choose the one which is
more comforteble to wear.

15. Successivi completion of the 1est
protocol shall sllow the use of the hail mask
tesird respurator in contaminated
stmospheres up lo 10 times the PEL of
ssbeston. in other words this protocal may be
used to sssign protection factors no higher
then ten.

18. The test shall not be canducted if there
i8 any hair growth between the skin ead the
fecepiece sesiing surface.

17. U hair growth or spperel interfare with
8 3ansisciory it then they shall be aliered or
removed so 88 19 sliminss interference and
sllow a ssusfectory fiL Il a satisfactory Bt ia
still not antaingd. the tast subject must use o
positive-pressure respirator such as powered
sir-purifying respiratora. supplied air-
Tespirator. or sell-contained breathing
apperatus.

18. if & 1est subiect exhibit difficulty in
breathing durng the tests. she or he shall be
referred 10 8 phymicien trained in respirator
disesses or pulmonary medicine 10 determine
whether the 1est subject can wear a
respirator while performing her or his dyties.

19, Qualiteiivs fit tesung shzil be repested
at leust every six morthe

2. In 0ddit:on. becsuse the senling af the
resperaior may be siTecied quaiitutive fie

teating shall be repested immediataly when
the 128t subiect bas &

(1) Weight chenge of 20 poundas or more,

(2! Sigruficant lacial scarmng |a the ares of
the facepiecs seal.

{3) Sigruficant denial changes Laz mullipls
sxiracnions without prothesis. or scqunng
denturen

(4] Reconsiructive or coametic surgery, or

(3] Any other condition the: mey nterfery
with [acepiece sesiing.

D. Recordkeeptng

A summary of all 1est resuits shall be
mamviained in eech oifice for J years. The
suwnmary shail include:

{1) Neme of 1est gubrect

{2} Da1s of testing.

(3] Nama of test conductor.

(6} Respirator seieciad [indicate
manufaciurer. model, size and spprovel
numbar).

5] Testing agent

M. Irritgnt Fume Protocol
A. Respirator gelecuon

Respirators shall be selected as described
in secnan [B abova. except that each
tesptrator shall be equipped with o
combinaticn of high-efficiency end scid-gas
cartndges.

B Fit 1est !

1. The test subiect shall be ullowed to amell
& weak cuncentration of the irriten: smoks 1o
faz:linrze the subject with the charactenstic
odor.

2 The test aubjec: shall properly don the
respisior sciecied a8 aDove. ana weer it for
&t |east 10 minutes before starting the fil test

3. The test conductor shall review thig
FTOIOCTL wils the tedt suaect beiore weting.

4 The tes: subject shall perform the
convennansl patitive pressure snd neyative
pressure (it checks (see ANSI Z88.2 1580].
Failure of either check shall be causa to
seiect sn alternute reapiruter.

3. Break bath ends of 2 ventileticn smoke
tube containing stannic oxychloride. such as
the MSA part #5345, or equivalent Altach a
shor length of wbing to one end of the smoke
tube. Attach the other end of the smake rube
1o 8 low pressure gir pump.an! 1 deiiver 200
mutliliters per minute. .

8. Advize the test subiject thet the smoks
can ba imtating to the eyes and instruct the
subject to keep the eyes closed whiie the test
is performed

?. The test conductar shal! direct the
stream of 1Nt smoke {fom the tube
towards the facesesl ares of the 1e9: subject
‘The person canducting the 1681 shall begin
withh the tube st least 12 inches from the
facepiece and gradually move to within one
inch. maving around the whole penmeter of
the mask.

& The test subject shall be instructed 10 do
the foliowiNg exercises whils the respirator 1s
beng cheilenged by the smoke. Each exercise
shail be performed for one minute.

1. Bresthe normaily.

1t. Bresihe deeply. Be certan bresths are
deep and reguiar.

1. Turn head all the way from one side to
the other. Be certsin movement is campiete.
Inhsie on each side. Do not bump the

" respiralor sgainst the shoulders.

iv. Nod bead up-and-down. Be cerimin . .
motions are compiste and nade svery a
second, lahaie whas hesd w i the full up
position {looking toward criing), Do not
bump the respiralor ageinst the cheal

v. Taiking. Telk aloud and siowty for
severai minutes. Tha tollowing paregraph is
called the Rainbow Paasage. Reading 1t will
resuit in & wide renge of fscal movements.
and thus be uselul to satisly this requirement.
Alternative passages which serve the samsg
purpose may also be used.

Reinbow Passcge

When the sunlight sorikes rwindrope in the
air. they act like & prism and form o reinbow.
The ruinbow 18 & division of white light inte
meny beautiful colors. These take the shape
of a long round arch. with ita peth high
above. and its two ends apparently beyond
the horizan, Thers in. sccording to legend, »
boiling pat af gold a1 one end. Peaple look.
but no one ever finds it. When & man looks
for something beyond his resch. his fmendas
say he is looking for the pot of goid at the end
af the rainbow.

vi. Jogging in Plecs.

vii. Breathe normally.

9. The test subject shall indicate 10 the teat
conductor if the irritant emoke ta detected. I
smoke is dotecied. ths rest conductor shall
2top the test. In this case, the tesied
FRSPITRIOF 18 rejecied and asother respirator
shell be selected

10. Esch tast subject passing the amoke test
{La. without detecting the smoke) shall be
given s senmtivity cneck of smone from the
same tube to determune if the test subject
rRacie 10 the amoke. Failure to evoke s .
response shaldl voud the fit s

1. Siepe Ba, BN, B10 of this fit 1est protocal
shall be performed in s location with exhaust
venulstion sufficient to prevent generni
conteminstion aof the testing sres by the tes1
agente

1Z At least two [acepieces shall be
seiecied by the LAA test protocol. The 1eal
subject shall be piven the opportunity 10 wear
them for one week !0 choose the one which 18
more camiortable to wear.

13. Respirators successfully 1ested by the
protocol mey be used In contamineted
simospheres up (o ten tmnes the PEL of
sabeston

14 The test shall aot be conducted if thers
is any hair growth between the skin snd the
(acepiece sealing surface.

13, Il haur growth or apparet interfere with
o ssuslactory fit, then they shall be yliered or
removed 50 88 10 eliminate mterference and
sllow a seusfaciory €ir. If a sauslpciory fit1s
still not anained. the test subrect must use o
poditive=pressure reapirator such as powered
ar-punfying resprrators. supphed air
reapirutor. of seif-conrained areathing
apparaivs.

16. If ¢ test subject exhibits difficulty n
bresthing dunng the tests. a%e or he shail be
reflerred to & physicisn rained in respirator
disweses or puimonary medicine 18 determiie
whether the test sybject can wear a
respirater while performing her or his dunes.

17. Qualitanve fit testing shall be cepeated
a1 least eveTy mx montha.
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14 1 addition. becausa tha ssaling of the
respireior may be affected. qualitative fit
testing shall be repseied immadistely when
the tast subject has &

{1) Weight change of 20 pounds or move.

{2) SigmAeant facial scarmng in the arve of
the facepieca sgal. -

{31 Sigruficant dental changes: Las muitiple
sxiracuons without prothesis, or acquinag
deniures,

{¢]) Reconstructive or cosmeatic aurgery. of

{5) Aay other conditicn thal may wiwriers
with {acepieca sanling.

C. Recordkeeping

A summary of all test results ghall be
mawntained in asch office {or 3 years. Tha
aummary shall include:

(1) Name of test aubject.

{2) Date of tnsting.

{3) Nama of 1est condustor.

{4) Respirstors seleciad {indicats
manufacturer, modal. size and spproval
number). .

. 18) Testing agent

Quantiative Fit Test Proceduras

1. Generul.

& The method applies 1o the negative-
pressure nonpowered sir-purifying
respirstors only. °

b. The employer shall sasign one individual
who shall sssume the [ull responaibility lor
implementing tha respirator quantitative ft
tee1 progran

2. Definition,

s "Quantitative Mt Test™ mesns the
mesaurement of the effectivenens of &
sespirator sesl in excluding ihe aminent
stmnosphere. The test is performed by
dividing the measured concentrs ion of
chaiienge sgent in & 1e9t chamoer by the
messured concentration of the challenge
sgunt inside the respirator facepioce when
the narmasl sir purifying element haa baen
replaced by an esnenninilly perfee) puniying
element.

b. “Chailenge Agent” means the air
contaminant wntroduced into a test chamber
20 that 18 concentration inside snd outside
the respirstor may be compared.

& "Test Subject” means the parson weanng
the respirstor for quentitative it testing,

d “Normal Stending Position” means
standing erect and atraight with arms down
along the sides end jooking straight ahead.

e. “Fit Factor” mesns the rutio of challengs
agent conceniretion outaide with reapect 1o

e 1nside of a reapiretor inlet covening
(facepiece or enciosure).

3. Apperatus.

a. Instrumamation. Corn oil. sodium
chionde or other appropriate serosol
generation. diluuon. and messurement
sysiema shall be used for quantitaitve fit 1eat.

B. Tesr chomber. The tesl chamber 3hsll be
large enough to permut &b tesr subjecta to
freely perform ell recuired exerciaes without
distnbuting the chalienge agent concentraiion
or the mesaurement apparaiua. The test
chamber shali be equipped and conatructed
8o that the challenge agent is effecnvely
isciated from the ambient air yet untiorm in
concentretiom throughoul the chamber.

& When testing air-purtiying respirators.
the normal filter or cartndge eiement shall be

twplaced with & high-efMlaesncy particular
filtar supplied by the sams mapufacturer.

¢ The sampling instrament shall be
stlacied 80 that 8 stnp chan record may be
made of the test showing the nise and feil of
chailenge agent concentration with sach
inspirstion sad expiratioa st fit factors of ot
lesst 1000

¢. The combinstion of subetitute air-
puniywng elemanta (if any), challenge sgent,
and challenge agent concencution in the teat
chamber shall be such thet tha st subpect is
not exposed in excens of PFEL to the chullenge
ageni gt any ams dunng the testhng process.

{. Tha sampling port on the test apecimen
reapiurator shail be placed and conatructed so
that there s no detectabia lesk around the
port. s {ree aif flow. ia allowed loto the
sampling line ot all umes snd 40 thare ja no
intarierenca with tha fil or performancs of the
reapiretar.

g The test chamber and tast set-up shall
parmit the person adnunistering the et to
observe one test subject inside the chamber
during the test.

h Tha equipmeni generating tha challengs
stmosphere shall @mamtzin the concentraton
of challange agent constant within s 10
parcent varintion [or the durntdon of the test.

L The time lag {intervel between an svent
and Ita beng recarded on the stnp chart) of
the instrumeniation may nol exceed 2
seconda

§- The tubing {or the test chambaer
stmosphare and for the respireior sampling
port shail ba the same diemeter, iength and
materisl it shail be kept sa short aa pousible.
Thae smallest diameter mubing recammended
by the manufscturer anall be used.

k. Ths exhaust flow from the test chamber
shall pass through e high-efTiciency fllter
before reiesne o the room.

L When sodium chioride aerosol is used
the relative humidity inside the test chamber
shall not exceed 30 percant.

4. Procedural Requiremants.

&. The Grung of hall-mask reapirators
should be started with thoss heving muitiple
stzes and a vanerty of intarchangeabis
cartridges and canistery such 83 the MSA
Comfo =M. Norton M. Sumavair ML AO M,
aor Scott-M. Use erther of the testa outlined
below to aasure thet the {acepiece 1 properly
adjuated. .-

(1] Pos:uive pressure test. With the exhaust
port(a) biocked. the negetive pressure of
alight inhelancn shouid rema:wn constant for
several seconds.

(2} Negotive pressure test With the intake
part|s} blocked. the negauve preasure alight
inhslauon should remain conntsnt {or several
seconda, o+

b. After a facepiece in sdjusted. the tenl
subiett shull wear the [acepiece for at leant §
minutes belore conducting & qusiitive test by
using either of the methoda descnbed below
and using the exercise regime descnbed in
S.a.b.¢.d and e.

(1] i20amy! acetote test. When uming
orgamc vapor cartndges. the teal subiect who
can amell the odor should be unsbie 1o detect
the odor of inoamy! scernie aquirad \nto tha
aIf nest the moat vulnerabie partions aof the
{acepiece aesi. In & iocauon which v
separated fram the teat area. the teat subject
shall be insiructed to close her/his eyes

63

during the teat period. A combisstion
cartndge or carustar with argamuc vepor and
high-aBciency fliers shall be used when
Svailabla for the particular mask bsing
tested. The st subrect shall be given an
opportunity to smail the odor of wcamyl
acete1n belors the tesl 1s conducted.

(2} Irmtant fume tast. When using high-
sfficiency filiers. the test subiect should be
unabis 10 detect the odor of imtant fuma
(stannic chloride or Htanium atrechionds
ventilation amoke ubes squinad into the air
near tha moal vulnersbis poctdons of the
facepieca seal. The last subject shall be
instructed 0 closs her/bia ayes during the
twst period.

¢ The test subject may enter the
quantitative (esting chamber only {f she or ha
has obtained a satafactory fit s ateted ia
4.b. of this Appendix.

d. Before the rubiect enters tha teat
chambar. s tessonably stabla chalienge sgent
concentration shail be maasured in the test
chamber,

. lmmedistaly afler the subject enters the
tast chamber. the challenge sgent
concantranon inside the respirstor ahall be
messured 10 ensure that the peak penstrenion
does not exceed 3 percent for 8 half-mask
snd § percent for a fuil facepiece

[ A ateble challenge sgent concantration
shall be oblained prior to the actual atart of
testing.

(1) Respirutor restruining scups may not be
ovartightened for testing. The atraps shall be
adijusted by the wearer 10 give » ressonably
corz{ortabie 8t typneal of normaj use.

L Exsrciae Aegime. Prioe o entenng the
test chamber, the test subject shall be pven
complete insTructions as to ber/hie part in the
test procedures. The test subwct shali
perionn the [oiiowing exsrcises, in the order
given. far each independent test.

a. Normaf Breathing f{NB). In the normal
alanding position. without talking, the subject
shall breatha normally for at ieast one
minute

b. Oeep Breathing (D8). 1a the normal
standing poaition the subject shall do deep
breathing for al least one qunute pavamg so
sa Not (o hyperventilate.

e Tuming head side to side (55). Standing
in place the subdrect aball siowly tumn his/her
head from nde between the extreme
ponitions to each mde. The heod shall be held
al tach axtreme pomion for ot jeast 5
seconds, Perform for at ieast threse complete
cycles,

d. Maving heod up and down (UD).
Standing 1n pisce. the subject shall slowly
mowve hun/her head up and down betwean the
extreme posinon siraight up and the extreme
poalian atraight down. The head ahali be
heid ot each extreme pomntion for et ieast §
aeconds. Perform for st lesat thres complete
cycies.

¢, Reoding (R). The subiect shall resd out
slowly end loud 90 as 10 be heard cleariy by
the test conductor or monitor. The test
subyect shall read the “rainbow pansage” ot
the end of thia secuon.

{. Grimace (G). The test subtect shall
grnmace, smile. frown. and generally canton
the face unng the {acial muacies. Continve
far at leant 15 seconds.
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phndavwanduuchmw}.m towt
aubject shall bend at the want end touch toee
snd return to upright position. Repeast for st
laast w-eud; 73 The et ]

h. ing in pioce u
peﬁ:{gpn:in place for a1 laast 30 seconda

i. Normal Brecthing (/8] Sams as exercies
..

Rainbow Possage

When the sunlight strikes reindrops in the
air. they sct like o prism and form 8 rainbow.
The rambow 1w a division of whits light inte
many beautiful colons. Thase taks the shape
of s long round arch, with ita path high
sbove. end ite two ends spparenily beyoad
the honzon There is. according to legend. »
beiling pot of goid st one emd. Peaple look,
but a0 one ever finds it When a mas looks
for somathing beyond reach. his inends say
he 1s looking for the pot of goid at the end of
the reinbow,

& The test shall be wrmineted whenever
any tingle paak penatration exceeds 3
percni for hall-masks std 1 percent for full
[acepisces. The tast subject may be refitled
and retgated. If two of the three required tests
ars terminsted. the £t shail be deemed
inadeguate. (See paragraph 4.h.)

7. Calcuiation of Fit Factors.

s The fit [actor determinad by the
quantitative fit 168t equals the sverage
concantrution inside the respirstor.

b The sverage lest chamber concaatration
is the arithmetic sverags of the test chamber
concaatration st the begianung and of the end
of the tast

.. The average pesk concantration of the
challynge agent tnsida the respirstor aball be
the anthmetic sverage peak conceatrations
[or sack of the nine exarcses of tha tesd
which are computed as the anthmetic
sversge of the pask concentrations {ound for
eech bresth dunng the exerciss.

¢ The avernge peak concentration for an
exercise may be determined graphicalily if
there is not s great veriation ia the pesk
concantrations dunng e sungle exercise

& Inwerarwtation of Tast Revuite. The Ot
facior measured by the quantiative fit teating
shell be the lowest of the three protectoa
factor ressiting from three 1edspendent
st

& Other Ragquiremwnts.

» The twst subject shaii not be permtied to
wear 8 haif-mask or full fecepiace mask if the
mimmum it facior of 100 ar 1.000,
respectvety. cannot be obtawed. If haw
growth or apparel i0ter{ers with 8
satisfactory fit. then thay shall be altered or
removed 80 ar 10 thouoats witerference and
ailow a satisinctory fiLlf o sstislactory fit is
still not sitained. the test subject Must ues &
posiUve-presaure reapuraior such 8s powered
air-puniying respirators, subplied sw
respirsioe. OF saif-contained bresthing
apparshua

t. Tha test sheil not be conducted il there
is sny hatr growth between the akin and the
{acepiece seslny surfece.

e U s wat subject axhibits difficulty in
bresttung dunng tha testa, she of he shall be
referred to s physicien rained in respirsioe
disesses of puimonary madicane to determiune
whether the 1est subjact can wear »
respirator whiie perforsung bar of bis dutiss.

¢ The test subject shall be given the
opportunity 0 wear s assigned respiraior
for one weei Lf tha respirator dosa not
provids s satisfaciory fit dunng scrual use.
the test subject may requesi another ONFT
which shall be psriormed unmaedistely.

a. A respirutor Gt [sctor card shail be
Isaued 1o the tast subject with tha following
information:

{11 Nema.

121 Dste of St test

(3) Protechon facton obtained through
esch menufacturer. modul and approvel
ez ber of respirater tested

(4} Name and signature of the person that
conducted tha test.

{. Filters used for qualliative or quantitative
fit testing shall be replaced weekly. whenever
ncreased bresthing revistance s
encouniered. or when the test agent has
sltered the iategnty of the fliter media.

&4

COryanic vepor cartndges/carusters shall be
repiaced daily ar sooner if thers 18 any
intbcanoa of breskthrough by the tawt sgent.

10. in sdaition. becsuse the sealing of the
twspurator may be aflacted. quantitstive fit
testing ghall be repeeied immediataly when
the 1ast subdject has &

(1) Wwight change of 20 pounds or mors.

(2) Siguficans facal scarring 1o the ares of
the [acepiecs sesl

{3] Signuficant dasial changes; Ls. multiple
extractions without prothesis. or scquanng
dentures.

[4} Reconstructive of COametic surgery, ar

{S] Any other condition that mey intet{ary
with {scapiece ssaling.

11, Recordkeeping.

A summary of all test results shall be
meantawed 1 for 3 yeers. Tha summery shall
include:

(1) Name of test subject.

{2} Data of \esting,

{3] Nsma of the 1ast conductor.

(4} Fit {actors obisined from svery
respirstor tesied [indicale menulacturer.
model, nize snd approvel numberk

Appendix D to § 1920.1001—Medical
Questionnwires: Mapdatory

This mandsiory sppendix contains the
madical quasuoanaires that must ba
sdounisigred to all employess who are
exposed 1o asbastos. emolita, anthophyllita.
scunolite. ar » combination of thess minarals
abave the sction leval and who will
therefore be included in thew smployer's
medical surveillance program. Part 1 of the
appendia cotitams the linal Medical
Quesuonaaire. which must be obtained for all
paw hires wio will ba covered by the
mec:za: suoweilance requirementa Part 2
includes the sbbreviated Panodical Medical
Questionnars. which must be sdministered
to ali amployees who are provided periodic
medical examinauons under the medical
surveillsnce proviatons of the standard

LG COO o8 vi- -

@




MED-Tox

ASSQCIATES INC.

APPENDIX G

INVESTIGATIVE OUTLINE

. - R293/13

3105



) ' ® k4
MED-TOX
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ASBESTOS SURVEY
. : INVESTIGATION OUTLINE
S.C.R.T.D.
425 SOUTH MAIN STREET
LOS ANGELES, CALIFORNIA

A

I. Pre-Survey

A. Meet with SCRTD to review and discuss the following:

Clarify materials to be sampled - friable only? Non~

friable?

1. Ask for and review "as built" drawings/blue
prints;

2F Ask for and review building material
specifications;

3. Review blueprints/specifications for:
- a. Hidden crawl spaces, pipe dhases, or return
and supply air plenums:

b. Locations of mechanical rooms
1) Type of HVAC/fans
. 2) What floors do they service?
. 3) Are there ducted returns or return air
plenum?
4) Hours of operation for HVAC.
Pk Locate boiler room/elevator room/emergency
electric generator.
d. Take specific measurements in square feet or
lineal feet off of blueprints.
e. Discuss sample 1location markings -~ does

client prefer or object +to physically
labelling area sampled.

4. General useful information:
a. When the building was built.
" b. Have any additions or renovations/remodeling

been conducted?
c. Who are the typical tenants?
d. Response to building occupant ingquiries.

R406/09
3105
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5. Schedule the survey with the client.

a.
b.
c.

a.
e.

Preferably during nonoccupied or minimally
occupied hours.

Schedule an escort or con:act, typically
Building Maintenance.

Arrange for parking, access to freight
elevator, etc.

Resolve any security problems.

Stress access to all areas, non-
representative areas must be waived if denied
access.

B. Walkthrough

1. After presurvey meeting, it is helpful to conduct
a walkthrough with the Building Manager to become
familiar with the building. Note the following
during walkthrough:

a.

Type of ceiling tile, e.g., 12" x 120
concealed splined.

Telephone, electrical closets/rooms.
Mechanical/Boiler Room.

Floor and wall coverings.

Parking Structure.

1) Exposed insulated I-beams

2) Insulated HVAC or exhaust ducting

visit and note roof composition

Visit and note penthouse

cC. Equipment and Documentation Preparation

1. Assemble all necessary sampling tools.

R406/09
3105

Metal core~borer

25 mm. sample collection vials
Pocket knife

Flashlight

Spray bottle with H,0

Spray adhesive

Duct tape

"Sharpie" ink pen

OQutside calipers - pipe diameter
Wet wipes

Baggies

Camera film and flash

Rolatape - Measure Master MKII
Personal respirator and cartridges
Tyvek (in car)
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Foom

2. Assemble all necessary field forms
a. Survey data forms
b. Analytical request forms
c. Reduced 8 1/2 x 11 floor plans

t

II. SURVEY - BULK/AIR
A. Survey Strategy

1. Visually 1nspect all- rooms, pipe chases, crawl
spaces, ceiling spaces, plenums, mechan1ca1 rooms,
custodial closets, telephone closets, electrical
closets, elevators, attics, stairwells, parking
structures, roofs and roof equipment areas.

2. Identify functional spaces! and list all homoge-
neous materials within each functional space.

e Sample all suspect asbestos-containing homogeneous
material (except transite, none presence) as
outlined below.

4. Photograph sample location (optional).

5. Assess physical condition, activity level, type
material, friability, potentlal for air erosion,
v1brat10n and extent of damage.

6. Measure amounts of each homogenous material.

B. Sampling Scheme/Protocol for Bulks (REFERENCE 1, 2)

3be At least three bulk sacples shall be collected
from each homogeneous area of surfacing material
that is 1000 square feet or less.

2. At least five bulk samples shall be collected from
each homogeneous area of surfacing material that
is greater tham 1000 square feet but less than or
equal to 5000 square feet.

Sl At least seven bulk sacples shall be collected
from each homogeneous area of surfacing material
that is greater than 5000 square feet.

1 - functional space: spatially distinct units within a
building which contain identifiable populations of building
occupants.

R406,/09 .
3105
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4. Divide the homogenegus sampling areas? into
required number of equal size subareas.

5. Collect samples from the center of each subarea.

b
6. At. least three (3) samples of similar material
should be collected during "random" sampling.
Random samples include pipe insulation, hard pack
elbows, tees, valves, floor and ceiling tiles,
etc.

Collection Technique (bulk)
1, Collect samples while area is unoccupied.

2. Work in teams of two (2). One Industrial
Hygienist to collect samples, visually inspect and
dictate findings to the second I.H., who will
document sample Jlocation conditions and 1label
sample containers. Exception: buildings with
surface area of 10,000 sg. ft. or less, one I.H.

3. All sample locations will be- indicated on floor
plans to further document sample collection
points. If reduced floor plans are not available
from the client, a simple site sketch shall be
drawn by I.H.

4. Photographs may be required to document damaged
ACM. Record roll and frame number on sample data
sheet.

5. All I.H.'s will wear NIOSH-approved half-face
respirators with HEPA cartridges during sample
collection.

6. Wet the surface of the material to be sampled with
water mist from a spray bottle.

7. Sample with a reusable metal boring tool with or
without an extension for surfacing materials or a
pocket knife in the case of pipe insulation, hard-
pack elbows, and valves, etc.

R406/09
3105

Boundaries or homogeneous sampling areas (i.e., areas
containing surfacing materials that are uniform in
texture and appearance) were installed at one time and
are unlikely to consist of more than one type of
formulation or mix.
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8. With a twisting motioen, slowly push the metal

boring tool into the material. Be sure to
penetrate any paint or protective coating and all
the layers of the friable materialx, Note the

thickness of the ACM.
1
9. For reusable samplers, extract and eject the
sample into the 25 mm. plastic sample vial. Wet
wipe the tube and plunger. Firmly cap the sample
container.

10. When sampling hard pack, carefully cut a "yv
through the cloth wrap and extract approximately
10 grams of material into a 25 mm. plastic
sampling vial. Firmly cap the sample container.

11. Label the container with the unique sample I.D.
number that 1is marked on the sampling area

diagram. Sample numbers are the sampler's
initials, the date, then prefix B, then sequential
number.

12. Finally use latex spray adhe51veﬁto cover the spot
where the sample was taken.

* However, do not include dlstlnctly separate
materials in the same container, i. e., pipe cover
wrap and actual pipe insulation.

12a. Duct tape should be placed over holes created in
sampling pipe and boiler insulation.

13. Complete a sample data sheet for each homogeneous
area. Do not move on without fully completing
form. :

14. Fill out the‘laboratory analysis request form and
submit to the MED-TOX lab for analysis.

Sampling scheme/protoceol for air

1 When ACM 1is found within the 50 air handling
system or there is evidence of recent distur-
bance/spills of ACM, c¢ollect air samples for
possible analysis by Transmission Electron
Microscopy.

a. Sample is placed so to characterize ambient indoor
air.
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. : 2. Numbers of samples to be collected as determined
by the number of independent HVAC systems

servicing a building.
D. _Collection Technique (air):

1. Air samples for establishing background airborne
asbestos fiber concentrations may be analyzed by
TEM and collected in the following manner:

a. All samples are to be collected while the air
handling system is on.

b. Air samples are collected by attaching an 0.8
micron pore-sized mixed cellulose ester filters,
contained in a 3-piece 25 mm. cassette with a 2"
conductive extension to a BGI high-flow sampling

pump.

c. Utilizing a critical oviface to regulate air flow
between 9-11 1liters per minute. Document with
rotometer actual flow rates efore and after

sampling.
) d. Collect 1,500 liters to achieve the detection
. limits for TEM analysis.

e. Cassettes placed within tenant-occupied space,
i.e., offices, warehouse, etc., must be set awvay
from walls and at 4-6' above the ground.

20 Aggressive sampling required in areas which have
undergone recent reconstruction or renovation.

E. Documentation
1. Record all pertinent data on field data sheets.

2. Floor plans 8 1/2 x 11. Record exact location of
where bulk sample taken from. If floor plans are
not available, make site sketches.

3. Completion of analytical regquest form.

III. POST SURVEY/REPORT PREPARATION

A. After receiving results from lab, prepare an interim
. summary report for bulk and/or air samples . —
R406/09 .
3105
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final detailed report due on March 22, 1988.

Analyze data and evaluate homogeneous materials for
hazard assessment based ron physical inspection and

occupancy
recommend

usage patterns. Prioritize materials and
phased remediation and methods of remediation.

Final Report - To include:

i Location of all ACM (descriptive/map).

2. The
3. The
4. The

sample numbers of the materials in gquestion.
detailed location of that material.
types of material.

5. The priority category that the material falls into
for phased abatement.

6. Specific recommendations for abatement of each one
of the items.

7. A discussion of development of an Operations and
Maintenance Control Plan.

8. Regulatory requirements.

9. Conclusions.

10. Recommendations

11. Photographs (optional)

12. Laboratory analysis reports

13. Sampling and analytical methods
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ENVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
1431 WARNER AVENUE & P.O. BOX 2054 & TUSTIN, CA 92681 @ (714) 2590620 e FAX (714) 259-0351

March 9, 1988

Mr. Phil Meyers

Facilities Engineering Department .
S.C.R.T.D.

425 South Main Street

Los Angeles, California 90013

Dear Mr. Meyers:

Med-Tox Associates Inc. (MED-TOX) 1s pleased to submit the
interim report for comprehensive bulk survey air monitoring
survey performed at the S.C.R.T.D. facility located at 452 South
Main Street, Los Angeles, California. This survey was conducted
. between February 23-26, 1988.

If you have any questions or desire additional information please
feel free to contact me at our Tustin Office.

Sinc -

Al Perez, MPH, CIH, CSP .-
Director

Industrial Hygiene Services
Enclosure:

AP/mb:R406/24
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INTRODUCTION

On February 23 though 26, 1988, Med-Tox Associates Inc. (MED-TOX)
conducted a comprehensive bulk survey and air monitoring for the
presence of asbestos containing material (acM). The Southern
California Rapid Transit District (SCRTD) buildings where the
survey was performed are located at 425, 415, and 411 South Main
Street and 124 Fourth Street in Los Angeles, California. The
survey team was comprised of industrial hygienists who have
experience in the recognition and evaluation of ACM. The survey

tear worked under the supervision of Mr. Al Perez, Certified
Industrial Hygienist.

SUMMARY OF RESULTS

The majority of AcCM was found in the pipe insulation, sprayed-on
fireproofing, and nine-by-nine floor tile. No ACM was detected
in the ceiling tiles located throughout the facility. Other
materials that were sampled, but did not contain ACM were:
twelve-by-twelve floor tiles, wall plaster, and sprayed on fire-
proofing on the forth floor of Annex C. ‘

BULK SAMPLE RESULTS

Boiler Room - Basement

Several samples were collected of insulation materials on the
pipe runs and elbows, on the hot water tank, and the Superior
Heat Exchanger. The sample results ranged from 5 to 80 percent
asbestos in the form of either chrysotile, amosite, or croci-
dolite. The ACM in the boiler room was in poor condition, a
sample of debris collected off the floor under  the main exhaust
duct was found to be 80 percent chrysotile. The main exhaust
duct should be considered a high priority area. The ACM should

be removed by a licensed and certified asbestos abatement
contractor. :

2 oo ceme ,
The fan room located in the basement contained ACM on- pipe
elbows. The majority of pipe runs were insulated with fiber-
glass. The sample results ranged from no asbestos detected to 40
percent asbestos. Various pipes in the fan room have been aban-
doned. Some of the abandoned pipes have been sawed off, leaving
exposed areas of ACM. The insulation in the fan room is in poor
condition, and is a high priority area. The ACM should be remov-
ed by a licensed and certified asbestos abatement contractor.:

R406/24 “1-
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ms - 1ex 2 - (425 South Main Street)

The fan rooms located in Annex 2 on each floor contains ACM rang-
ing from 5 to 40 percent asbestos. Aall Pipe insulation was in
good condition in all Annex 2 fan rooms. The material should be
maintained and periodically re-inspected to assure that it re-
mains in good condition.

e - {425 South Main st

Sprayed on fireproofing on the second, third, fifth and sixth
floors of Annex 2 contained ACM ranging from 20 to 30 percent
chrysotile. Although the material is friable (easily crumbled by
hand pressure) it was in good condition at the time of the survey
with very minimal debris on the suspended ceiling. An air hand-
ling unit in the basement of the building contained insulated
pipe elbows with ACM ranging from 5 to 30 percent asbestos. The
air handling unit has lines servicing the fan rooms of Annex 2.

Annex 2 contained vinyl asbestos tile (VAT), nine-by-nine floor
tiles ranging from no asbestos detected to two (2) percent. Aall

tile was in good condition and does not present an airborne fiber
hazard in its present condition. :

Annex 1 - {415 South Main Street}

Annex 1 contained sprayed-on fireproofing on the second, third,
fourth, and sixth floors with ACM results ranging from 5 to 30
percent asbestos. Other ACM in Annex 1 was pipe insulation in
the fan rooms on the fourth floor. The chilled water lines con-
tained asbestos elbows and fiberglass straights, the low pressure
steam pipes were entirely ACM, the sample results ranged from 15
to 40 percent asbestos. The west fan room had some debris on the
floor that is possibly ACM from deteriorating pipe insulation.
The damaged insulation should be removed by a licensed and certi-
fied asbestos abatement contractor. The remaining floors of
Annex 1 contain air handling equipment in a center core unit.
The units contain ACM on the elbows of pipes with fiberglass
straights. The center core units were in good condition. There
were VAT that contained asbesgos from trace to five (5) percent.

Annex's A, B, C - (411 South Main Street - excluding first and
second fioors)

The majority of ACM in Annex's A, B, and C was located in the
Pipe insulation and sprayed-on fireproofing on the fifth floor of
. Annex's A and B. The fourth floor contained fireproofing that

was non-detectable for asbestos. The third floor of Annex's A,
B, and ¢ had no sprayed-on fireproofing. Domestic hot water

R406/24 -2
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pipes run throughout the building from the basement up through
Annex.C, outside the restrooms. Other ACM in Annex's A, B, and C
were VAT.

Annex's D, E, and F - (124 Fourth Street - excluding floors one

through three)

Very little ACM was detected in Annex's D, E, and F. There was
one section of sprayed-on fireproofing on the fourth floor that
apparently was not removed during a removal that contained five
(5) percent chrysotile asbestos. The material was in good con-
dition, however, there were ceiling tiles missing that exposed
the fireproofing. The material was located between column lines
seven and eight (7 & 8) to the north corridor.

The seventh floor of the 124 Fourth Street Building is not occu-
pied by RTD, however, a sample of pipe insulation that was in
very poor condition was collected and found to be ten (10) per-
cent chrysotile asbestos. Several Pieces of the insulation was
on the ground and should be cleaned up by an abatement contrac-
tor, and the remaining insulation on the pipe should be removed
as it could present a fiber hazard to the RTD'fﬁcility.

Roof

ACM on the roof was in the form of roofing material, pipe insu-
lation, and transite cooling towers. ‘'The sample results ranged
from no asbestos detected (method detection 1limit is one (1)
percent) to 50 percent asbestos. The ACM inside the chiller ang
boiler rooms was in condition. The ACM outside on the roof that
has been exposed to the elements were in poor condition. The
cooling tower that is no longer in service contained transite
panels that were in poor condition. The silver roofing material
throughout the roof contained one (1) percent asbestos.

SUMMARY OF ATR MONITORING RESULTS

FPhase Contr lcroscop P

A total of 47 PCM samples were collected. PCM counts all fibers
that are greater than five (5) microns in length and have a
length to width ratio of three to one (3-1) or greater. PCM does
not differentiate between asbestos and non-asbestos fibers. all
47 samples were less than 0.01 fibers per cubic centimeter (f/cc)
of air sampled. The Environmental Protection Agency (EPA) re-
commends a re-occupancy fiber level of 0.01 f/cc following an
asbestos abatement activity or any job that disturbs ACM.

R406/24 —3
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