APPENDIX B

TABULATION OF DATA OBTAINED USING
PHASE CONTRAST MICROSCOPY (PCM)

AND MAGISCAN 11



Loc

RATE
VOL

TABLE Bl-1

LEGEND FOR FACILITY 1 PCM DATA

(Facility and room location of sampled activity)

aEaaas::gE ELE 11

PST

Cos
SEQ

AGGR
NAGR
WE#X

pm/dd

MAGISCAN 11

a
UBTL
NIOSH

trast

Fibers

£/ce

Facility 1

Room A

Room B

Room C

Room 109

Teachers Lounge

Field Blank no sample taken

(Sample type and location, activity, and ID)

Field Blank

Interior Area (Background in the work room)

Outside Area (in the hall)

Ambient (Outside the building)

Personal Breathing Zone

Mobile Sampling Cart (proximate to the work activity)

Pre-removal activity - Full term sample
Post-removal activity - Full ternms sample
Removal work - Full term sequential sample
Preparation - Full term sequential

Removal work - 15 minute short term PBZ sample
Preparation - 15 minute short term PBZ

Sample period covers sequential work activities

Aggressive sampling mode
Nonaggressive sampling mode
Worker #X PBZ sample
Actual date of blank source

Sample media Identification code and number

25-mm Cellulose Ester Filter Sample Number xxx (using a
foil wrapped 2-inch cowl)

37-mm Cellulose Ester Filter Sample Number xxx

37-mn Polycarbonate Filter Sample Fumber xxx

Sample flow rate in liters per minute (lpm)

Sample volume 1In liters (1)

Magiscan II is a computerized image analysis system for
PCM; results are in total fibers per cubic centimeter

cIosco 4
PCM analysis performed by Utah Biological Testing Labs
PCM analysis performed in the NIOSH Laboratory
Total fibers
Fibers per cubic centimeter

B-2



399399959 §Y FUUEE FUYREY GREGEY MRERMN R

PHASE CONTRAST MICROSCOPY ANALYTICAL EESULTS
FOR ATRBORNE ASBESTOS AMALYSIS
FACILITY 1
CINCINRATI, CHIO
June 14, 18 - 21 & July @, 1985

SAMPLE CLASS

TA-PRE-AGGR
IA-PRE-AGGR
TA-PRE-AGGR
IA-FRE-AGGR
IA-FPRE-AGGR
IA-FRE-AGGR

IA-FRE-NAGR
TA-FRE-RAGR
IA-PRE-BAGR
IA-PRE-NAGR
IA-PRE-MAGR
IA-PRE-RAGR

TA-PRE-AGGR
IA-PRE-AGGR
TA-FRE-AGGR
IA-FPRE-AGGR
IA-PRE-AGGR
IA-PRE-AGGR

IA-PRE-BAGR
IA-FRE-NAGR
IA-PRE-RAGR
IA-PRE-RAGR
IA-FRE-RAGR
IA-PRE-BAGR

—SAMPLE =~ _PERTOD = TIME RATE
{min) (Ipm)

Bo,

AATS
AABD
AASO
M332
M334
M340

AAS1
AATS

M3z7
M331
M335

AAG2
AASS
AAS9

AAT1
M322

M330
M337

Date

6/14
6/14
6714
6/14
6/14
6/14

6/14
6714
6/14
6/14
6/14
6/14

6/14
6/14
6/14
6714
6/14
6/14&

6/14
6/14
6/14
6/14
6/14
6/14

6/14
6/14

6/14
6/14
6/14
6/14
B/14
6714
6/14
6/14
6/14

1811
1811
1811
1811
1811
1811

0938
0938
0938
ag38
0938
0938

1823
1923
1923
1923
1823
10823

1037
1037
1037
1037
1037
1037

1026
1026

Start Stop

0211
0211
0211
0211
0211
0211

1738
1738
1738
1738
1738
1738

0330
0330
0330
0330
0330
0330

1840
1840
1840
1840
1840
1840

1830
1830

33333

487
487
487

483
483
483
483
483
483

484
484

Ed

'
b
[- 3K - - I - I - O - ]

phbsh
5 DEEELY

WWwWw www

[
y
o~
o

Wihoneh N

-
re
=

oW W W
b

Ghahob

cocoob

g8 B8

.

conmom®

h
ouwk
[N

-~
o
-

.
.

:

r
8

WLWwWwwLw
Q (-]
ghiaihk

-
-
<N
-

b
B
8
o

Wowwwww
N NN N W
ucuu

w N

28

BOTE: For sawples reported less than detectable,

one half of the limit of detection is used
as follows: LAB  25-mm Filter 37-mm Filter

UBTL 750 1750
NIOSH 1347 2992
MAGTSCAN 11 DBIL RIOSH
Fibers _ffcc Fibers _ffee  Fibers fice
7007¢ 0.045 0.000
6699¢  0.044 23000 0.015
74690 0.048 25000 0.017 25793 0.017
101745 0.065 30000 0.019 88065 0.056
71620 0.046 3aso00  0.022
11z005 0.073 30000 0.020 58995 0.038
24255 0.016 6000 0.004
41195 0.029 2000 0.001
54285 0.035 3000 0.002
30780 0.021 1750 0.001
30780 0.020 4000 0.003
A7025 0.030 4000 0.003
29645 0.019 21000 0.013 33495 6.021
46200 0.029 35000 0.022 37730 0.024
35420 0.024 30000 0.021
73530 0.046 30000  0.018
83790 0.053 #4000 0.028 57285 0.035
87210 0.060 30000 0.021 56430 0.039
34265 0.021 6000 0.004 16170 0.010
81620 0.052 10000 0,006 16555 0.011
74890 0.048 10000 0.006 26565 0.017
47025 0.030 8000 0.006
34200 0.022 10000 0.006
54720 0.035 10000 0.006
11165  0.008 750 0.001
8853 0.006 750 0.001
1347 750
1347 750 1347
1347 750 1347
1347 750 1347
1347 750 1347
1347 750 1347
1750
2992 1750 2992
2892 1750 2992
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TABLE B1-2 (Continued - page 2)

_SAMPIE =~ _PERTOD T BATE WL, _WAGISCAN 1T UBTL EIOSH

SAMPLE CIASS Mo, Dats Start Stop (min) (lpm) _(1) Fibers _ffcc Fibers _{/cc Fibers ILicc
BZ-COV-WE#1  AALAS 6718 0930 1126 116 3.10 358.8 87010 0.242 11550 0.032
BZ-COV-WE#2 AAl1l 6/18 0930 1126 118 2.96 343.4 8355 0.026 10010 0.029
BZ-CON-WE#3 AAISC 6718 0930 11268 116 3.12 351.9 17325 ©_048 11550 0.032
BZ-QON-HK§4 AADl 6718 0930 1126 116 3.06 ass.o 20405 0.057 19250 0.054
BZ-REMWE§1 AAS1 6718 1235 1515 150 3.16 5056 F7385 0.153 202895 0.401
BZ-REM-WKF2 AALA2Z 6718 1235 1520 165 2.96 ABS.4 169015 0.346 147 0.003
BZ-REM-HES3 AANAD 6/18 1235 1515 160 3.12 499.2 219065 0.439 1347 0.003
BZ-REM-WE§4 AAI38 6718 1235 1520 165 3.06 5049 96635 0.191 163625 0.324
CI-CON AAGA G/18 0932 1126 114 3.16 0.2 12705 0.035 10010 0.028
CT-OON AAL3S 618 08932 1126 114 3.02 3443 8085 O0.023 13860 0.040
CT-0o% AATAD Gf1B D940 1126 106 3.0 3s.0 12320 0.039 7315 0.023
Ccr-cow AALST 618 0832 1126 114 3.06 388 6930 0.020 9625 0._028
CT-REM AAZ2 Bf1B 1240 1520 160 3. .00 480_0 72330 0.151 147070 0.306
CT-XEM AASZ G618 1240 1520 160 3.18 505.6 11319¢ 0.224 207515 o.410
IA-OOW AAGG6 618 0832 1126 114 3.11 354.3 12705 0.036 6545 0.018
pres AABS 618 0832 1126 114 3.14 358.0 9240 0.026 6930 0.019
IA-REM AAZK 6f18 1239 1520 161 3.10 498.1 82785 0.186 191730 0.384
IA-REM AASO B/18 1239 1520 161 3.10 499.1 108185 0.217 218833 0. &40
OA-SEQ AAG7 6718 0834 1A13 279 3.00 837.0 33485 0.040 &44275 0.0353
OA-SEQ AAL137 6718 0934 1413 279 3.00 837.0 34265 0.041 36575 0.044
AM-SEQ AAGS 6/18 0740 1530 A70 3.00 1a10.0 31955 0.023 1347 0.001
A-5EQ AAG3 65718 0740 1530 470 2.80 13160 31570 0.02% 4233 0.003
FB-CON-6/14 AASS 6/18 1347 1347
FB-REM-6/14 AASE G6/18 1347 1347
BZ-OOSWKF2 AAS 6/19 1043 1058 15 .00 45.0 2695 0.060 1347
BZ-COS-#K#4 AAAS 6719 1111 1126 15 3.00 45.0 1347 0.030 1347 0.030
BZ-COV-SK#]1 AASA 6/19 0939 1129 110 3.06 336.6 36190 0.108 8816 0,026
BZ-COV-SE#2 AAAS 6718 1038 1129 31 23.12 159.1 15015 0.094 5852 0.037
BZ-COV-SE#3 AAI 6719 0935 1129 114 2.96 337.4% 40040 ©0.119 9779 0.029
BZ-COV-HE#4 AAG2 6/19 0938 1129 111 3.09 343.0 39270 0.114 11742 0.034
BZ-REM-WE#F1 AA3 6/18 1249 1448 119 3 06 364.1 197120 0.541 199045 0._547
BZ-REM-WES2 AAA7 6719 1250 1459 110 3.12 402.5 147070 0.363 50050 0.124%
BZ-REM-WK#3 AAl 6718 1247 1439 J.09 4110 189033 0.460 184030 0448
BZ-REM-WEFs AA3S 6/19 1248 1429 101 3.00 303.0 108185 0.357 193270 0.638
BZ-RMS-WEF2 AAL2G 6719 1440 1455 15 3.00 45.0 48585 1.035 47353 1.052
BZ-RMS-WES4 AAT 6719 1333 1348 15 3.00 45.0 45045 1.001 31955 0.710
BZ-RMS-WE#4 AAL127 6719 14483 1503 15 3.00 45.0 35035 0.77189 41195 0.915
BZ-BMS-WK#&  AA125 6719 1300 1315 15 3.0 45.0 33880 0.753 42735 0.850
CTI-Ow AAMD 6719 08933 1130 117 3.05 336.9 2330 0.063 3187 0.009
CION A&l 6719 0833 1130 117 3.12 365.0 22330 0.051 10510 0_029
CT-REM AA25 619 1245 1518 153 3.12 A77.4 172865 0.362 211750 0. M4
CI-REM AAS3 6719 1245 1518 133 3.0 459.0 194425 0.42% 225985 0.492
IA-OOW AA3T 6719 08933 1130 117 3.06 358.0 17325 0.048 3207 0_009
IA-OONV AA39 6f1% 0933 1130 117 3.14 6T .4 25025 0.068 6121 0.017
IA-REM AAZ3 6f19 1243 13518 133 3.06 468.2 176715 0.377 276045 0.590
IA-REM AAZE 6f18 1245 1518 153 3.14 &480.4 142835 0.297 163240 0.340
OA-FIM AAJ1 6/19 0833 1406 273 216 862.7 48510 0.038 az778 0.096
OA-FIM AA3S 6f19 0833 1406 273 3. 00 819.0 358135 0.071 33535 0.043
AM-SEQ AA2]1 6/19 0804 1540 436 3.0 1368.0 19250 0.014 1347 0.001
A4-SE) AASA 6719 0804 1540 456 2.70 1231.2 43505 03s 3888 0.003
FB-COW AAA 6719 0933 0934 1 3.00 3.0 1347 1347
FB-CON-6/14 AAS7 6718 08333 0934 1 3.00 3.0 1347 1347
FB-REM-6/14 AASS 6719 1245 1246 1 3.00 3.0 1347 1347
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IA-REM
TA-REM

QA-SEQ
OA-SEQ

BZ-REM-WEF1
BZ-REM-WK#2
BZ-REM-WE#3

BZ-BMS-WKEL
BZ-RMS-WKF1
BZ-BMS-WK#2
BZ-BMS-WKF4

CT-REM
CT-REM

FB-REM-6/14
FB-REM-6/14

BZ-REM-WK#4
BZ-REM-WK#2
BZ-REM-HEF1
BZ-REM-WK#3

CI-REM
CT-REM

OA-FM
OA-FTM

1A-REM
IA-REM

BZ-RMS-VE#3
BZ-RMS-WE§2
BZ-RMS-WEK#I
BZ-RMS-WK#4

AM-FIM
AM-FTM

—_SAMPLE

o,

AA13

FEEEEE EE EF BE ERERES

AA129
AA130

AALAE

AA152
AA153
AAL1S7

AA151
AALS4

AALSS
AALS56

AA171
AAL7S

AAL76
AAI7T
AA178
AA1T70

Dats

6/20
6/20
6/20
6/20
6/20
6/20
8/20

6/20
6/20

6/20
6/20

6/20
6/20

6/20
6/20
6720
6/20
6/20
6/20
6/20
5720

6/20
6/20

6/20
6/20

6/20
6/20

6/20
6720

6/20
6/20

6/21
6/21
6/21
6/21

6/21
6/21

6/21
6/21

6/21
6/21

6/21
6/21
6/21
6/21

6/21
6/21

1241
1241

1239
1239

0751
0752
9752
07354
0812
1007
0047
0804

0755
0755

0755
0755

0754
0754

0720
0720

0720
0720

0834
0842
o836
0835

0836
0836

0832
0832

a83s
0838

0ol8
0943
0906
1027

0720
0720

Start Stop

1447
1510
1510
1510
1423
1314
1345

1519
1519

1519
1519

13520
1520

0957
0957
0957
1008
naz7z
1022
1002
0915

1054
1054

1033
1053

1104
1104

1540
1540

0721
0721

1203
1203

1203

1206
1206

1209
1208

1206
1206

03
0959
0923
1042

1220
1220

179
179

178
178

210
210

217
217
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—_EFERIOD TIME BATE, WL,
Llpm) _(L}

390.0
4470
433.0
459.0
37.5
3z7.5
37.5

511.8
489.0

474.0
493.0

483.0
508.8

399.4
375.0

TABLE B1-2 (Continued - page 3)

MAGISCAN 11
Fibers _f/cc Fibers _f/cc

215215
108570
100870
108340
18095
12320
31570

98945
83160

103850
100870

11165
6160

162470
109725
118735
99715
24640
43120
26180
26180

108185
73075

128975
130130

91245
72765

75845
65835

1347
1347

81620
63140
168530
80465

73920
88350

48125
41195

74305
83470

34650
20790
21945
163555

2356
26180
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NIOSH
Fibers fice
205975 0.528
133585 0.299
196350 0.433
132440 0.2a9

14360 0.383
5390 0.144
41965 1.118
104335 0.204
88935 0.182
108955 0.230
94710 0.192
2695 0.006
65 0.007
165935 0.415
134365 0.358
209055 0.554
132440 0,323
28875 0.770
39655 1.102
18865 0.524
32725 1.190
155540 0.290
224840 0.412
177485 0.332
155925 0.292
70840 0.120
82005 0.144
3465 0.003
3850 0.003
1347
1347
95863 0.147
70840 0.117
109340 0.173
78155 0.124
62755 0.100
83930 0.127
4820 0.007
5775 0.009
58520 0.001
82390 0.132
29645 0.659
16170 0.337
21945 0.430
11165 0.248
1347 0.001
1347 0.002
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TABLE Bl-2 (Continued - page &)

SPIE = _PIRID  IDE BATE WL, _MAGISCAN II 5308 arosH
SNPLE CIASS THo, Date Start Stop (min) () (1) Fibers _ficc  Eibers_ fjcc  Fibers _flec.
IA-PST-AGGR AAMT 7709 1801 0207 486 3.00 1458.0 31955 0.022 16901 0.012
JA-PST-AGGR AAASA 7/09 1801 0207 4856 3.00 1A58.0 29529 0.020 21951 0.019
IA-PST-AGGR AAASO 7/09 1850 0207 437 3.00 13110 1731 0.030 14876 0.011
JA-PST-AGGR ME27 7709 1801 0207 486 3.50 1701.0 37021 O.022 20412 0.017
IA-PST-ACGR MB29 7709 1801 0207 486 3.00 14358.0 67032 0O.0A5 38133 0.026
IA-PST-AGGR MB31 7/09 1801 0207 486 3.40 1652 _4 SAZ86 0.039 29025 0.018
OA-PST-AGGR AAAS7 7/00 1801 0207 486 3.20 1555.2 14514 0©0.008 11627 0.007
IA-PST-RAGR AA389 7709 0900 1700 480 3.05 1464.0 26026 0.018 750 0.001

IA-PST-EAGR AA41T 7/08 0900 1700 48D 3.00 1440.0 23025 6.017 2000 0.001

IA-PST-HAGR AAA32 7709 0900 1700 480 3.00 1440.0 12588 0.008 13744 0.010
TA-PST-HAGR MB32 7/09 0900 1700 480 3.20 1536.0 80347 0.058 10944 0.007
IA-PST-NAGR MB35 7/08 0000 1700 480 3.15 1512 0 T62656 0.050 1750 0.001

IA-PST-RAGR M837 7/00 €900 1700 480 3.035 1464 .0 37021 0.025 1750 0.001

OA-PST-RAGR AAALG 7/09 0903 1700 477 3.00 1431.0 28852 0.020 arn 0.007
IA-PST-AGGR AAMGD 7708 1814 0215 481 3.50 1583.5 52745 0. 031 62216 0.037
IA-PST-AGGR AA&4G 7709 1814 02135 481 3. 00 1443.0 51243 0.036 72549 0.050
IA-PST-AGGR AAAS3 7708 1814 0215 481 3.25 1563.3 49742 0.032 62293 0_040
IA-PST-ACGR MB33 7709 1814 0215 A3l 3 %W 1683.5 82849 0.048 76180 0.045
IA-PST-AGGR MB34& 7/09 1814 0215 481 JI.50 1683.5 106789 0.063 31471 0.031
IA-PST-AGGR MB3E 7/09 1814 0215 481 3.5 1583.5 136287 0.081 8000 0.0035

OCA-PST-AGGR  AAKS 7/09 1814 0215 481 3.20 1539.2 42119 0.027 7384 0.005
IA-PST-NMAGR AA381 7708 0900 1700 430 3.00 1440.0 82351 0.057 5852 0.004
TA-PST-HAGR AA383 7/09 0900 1700 480 3.00 1440.0 45932 0.060 750 0.001

IA-PSI-NAGR AASSS 7/09 0900 1700 480 2.95 1416.0 80195 0.057 7584 0.005
IA-PST-HAGR MB26 7708 0900 1700 ABD 3.10 1488.0 122607 0.082 20178 0.014
IA-PST-NMAGR MB28 7/09 0900 1700 480 3.20 1536.0 129276 0.084 13081 0.000
IA-PST-EAGR MB30 7709 0900 1700 480 3.05 1464 .0 70281 O0.048 14193 0.010
OA-PST-EAGR AA374 7/09 0903 1700 477 2.95 1407.2 A543  0.025 4000 0.003

AM-PST-EAGR AA379 7/08 0853 0320 1107 2.85 3154.9 93247 0.026 750 0.000

AM-PST-RAGR AAMZ4 7/09 0853 1826 1107 3.00 3321.0 62793 0.018 321 0.002
FB-PST-6/21 AAl172 7709 1814 1815 1347 750

FB-PSI-6/21 AAl173 7709 1834 1315 1.0 1347 750

FB-PSTI-7/18 MB350 7709 1814 1315 1.0 2982 1750

FB-PSI-7/718 MA51 7709 1814 1315 1.0 10858 1750

»e
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TABLE B2-1

LEGEND FOR FACILITY 2 PCM DATA

(Facility and room location of sampled activity)

2xxx

JHEE

AMPI.E CLASS

Location

QR85 d

Actjvity
PST
Ccov

Cos
SEQ

AGGR
NAGR
WK#X
mm/dd

Nxxx

RATE
VOL

MAGISCAN II

Facility 2

Room D

Room E

Outside the Executive Washroom window
Field Blank no sample taken

(Sample type and location, activity, and ID)

Field Blank

Interior Area (Background in the work room )
Outside Area (in the hall)

Ambient (Outside the building)

Personal Breathing Zone

Mobile Sampling Cart (proximate to work activity)

Pre-removal activity - Full-term sample
Post-removal activity - Full-term sample
Removal work - Full-term sequential sample
Preparation - Full-term sequential

Removal work - 15-minute short-term PBZ sample
Preparation - 15-minute short-term BZ

Sample period covers sequential work activities

Aggressive sampling mode
Nonaggressive sampling mede
Worker #X BZ sample

Actual date of blank source

Sample media Identification code and number

25-mm Cellulose Ester Filter Sample Number xxx (using a
foil wrapped 2-inch cowl)

37-mm Cellulose Ester Filter Sample Number xxx

37-mm Polycarbonate Filter Sample Number xxx

Sample flow rate in liters per minute (lpm)

Sample volume in liters (1)

Magiscan II is a cowputerized image analysis system for
PCM; results are in total fibers per cubic centimeter

ase Contrast Microsco i H od 7400B count rules

UBTL
NIOSH
Fibers
£/cc
POL

PCM analysis performed by Utah Biological Testing Labs
PCM analysis performed in the NIOSH Laboratory

Total fibers

Fibers per cubic centimeter

Particulate Overload - Unable to count.
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FHASE CONTRAST MICROSCOPY ARALYTICAL RESULYS

SAMPLE CLASS

IA-FRE-AGGR
TA-PRE-AGGR
IA-FPRE-AGGR
IA-FRE-AGGR
TA-PRE~-AGGR
TA-FRE-AGGR

IA-PRE-NAGR
IA-FRE-NAGR
IA-PRE-EAGR
IA-PRE-RAGR
IA-FRE-HAGR
IA-PRE-RAGR

IA-PRE-AGGR
IA-PRE-AGGR
IA-FRE-AGGR
IA-PRE-AGGR
IA-PRE-AGGR
IA-PRE-AGGR

IA-FRE-NAGR
IA-FPRE-NAGR
IA-FRE-NAGR
IA-FRE-BAGR
IA-FRE-RAGR
IA-FRE-RAGR

AM-FRE-FIER
M-PRE-FTER

FB-FPRE-NAGR
FB-PRE-BAGR

FBR-PRE-6/14
B-FRE-6/14
FB-PRE-6/1A4

TABLE B2-2

FACTLITY 2

CINCIENATI, OHIO
June 12, 25 - 28 & Jaly 11, 1985

S
-Bo, Dste

AALIDG B/12
AAID7 612
AAY20 8/12
M6s 8/12

:
E

Start Stop

2318 0723
2316 0723
2316 0723
2316 0723
2216 0723
2316 072

GEF HEEEEE
:

2358
2358 0802

:

1334 2153
1334 2153
1334 2133
1334 2133
1334 2153
1334 2153

1700 0700
1700 0700

E
3

BErbbds shbhzbb

 EZEESS E3ES3E EzEspy

3

3

3

3

3

3
494 3
484 3.
494 3.
A4 2.
494 3.
484 3.
434 .11
AB4 3.25
484 3.25
484 3.23
AB4 3.25
484 3.18
499 3.00
499 2.96
499 3.25
499 3.23
499 3.18
499 3.25
840 3.0
840 2.75

b
E
F

AL

3
8

R
"RV RN N

I

*sooo0h

8
5

b8

HOTE: For smsplas reported less than detectablas,

one balf of the limit of detection is used

ss follows: LAD _ 25_gm Filtar
.2 750

E

4350435
21043

29070

3801

m2re

B0445

10780
3687

43505

33708
35343
15207
21375
33345

88163

a
=1
-

-]
228

X
*

o 4

Pﬂﬂﬂﬂﬂ
3% SR2388 232%B8 REBSRER

37w Filter
1730
WIOSH 1347 2992
JIBTL —NIOSH
Fibers _fjoc¢  Fibers _fjcc
3000 0.002
750 0.000
S621 0,004
1750 0.001
1750 0.001
2092  0.002
750 0.000
1347 0.001
2000 0.001
1750 0.001
1750 0.001
2092  0.00%
27335 0.013
15000 ©0.010
10000 0.006
30000 0.019
51300 0.033
20000 0.013
7084  0.005
750  0.001
750 0.000
1750 0.001
1750 0.001
3500 0.002
1347
1347
750
750
750
750
1750
2092
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AA1IDD

AA189
AA206
AAl181
AA208

AA1BB
AAZO&

AAO3D

6/25
6/25
6/25
6/25
6/25
6/23
5/23
8/25
6/25
B/25
6/25
6/25
6/25
6/25
6/25
6/23

6/25
8/25
6/25
6/25

6/25
6/25
6/25
6/25

8/25
6/25
6/25
6725

6725
6/25

6/25

0757
0757
1243
1243

0757
0757
1244
1244

G736
0736

TABLE B2-2:
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(Continued - page 2)

N |1 + S
Pibarg _ffcc
750 0.017
750 0.017
1500 0.025
6000 0.010
6000 0.016
3000 0.005
3000 0.010
18000 0.043
270000 0.606
230000 0.522
POL
6000¢ 1.333
62000 1.378
41000 0.811
azooo 0.711
140000 2.917
7000 ©0.011
2000 0.014
210000 0.489
250000 0.579
8000 0.013
10000 0.016
330000 ©.769
190000 0.442
5000 ©0.008
4000 0.006
190000 0,429
120000 0.273
750 0.001
750 0.001
730

Fibers f/ec



53 P BBRU BBED BRUE RRBRRRRNARARREANY R

—IBTL EIOSH
o, Date Start Stop (min) (lpw) _(1)}  Fibers _ffec  Fibers _ffcc ~ Fibers _f/cc

AA219 6/26 0745 1115 210 2.96 621.6 100000 0.161
AAZ85 6/26 1330 1446 76 2.96 225.0 . A

AA210 6/26 0814 1115 181 3.05 352.1 200000 0.362
AAZ96 6726 1330 1448 77 3.05 237.9 75000 0.315
AA220 6/26 0743 1115 212 J.02 640.2 POL

AA3]]l B/26 1331 1446 75 3.02 2265 49000 0.216
AA211 6/26 0746 1115 209 3.00 627.0 180000 0.287
AA291 B/26 1333 14ad 75 3.0 2250 67000 0.298
AA2BA 6/26 OBA& 1000 15 3.00 48.0 9000 0.183
AA293 8726 1345 1400 15 3.00 45.0 30000 0.867
AA2D7 6726 1406 1421 15 3.5 RS 15000 0.286
AA301 6/26 0836 0851 15 3.0 45.0 X000 0.756
AA303Y 6726 1020 1035 15 .00 435.0 10000 0.222
AA3DS BJ26 1422 1437 15 3.50 2.5 24000 0.457
AA294 B/26 1001 1016 15 3.0 45.0 11000 0.244
AAI22Z BJ26 1540 1448 8 3.5 28.0 7000 0.250
AAZ14 626 0737 1117 220 3.00 650.0 110000 0.167
AA218 626 0737 1117 220 3.00 660.0 110000 0.167
AAIRG 6726 1330 1450 80 3.00 2A0.0 35000 0.146
AAI26G G/256 1330 1450 8 3.0 240.0 21000 o0.088
AA215 6/26 0737 1117 220 3.00 660.0 160000 0.242
AA217 6/26 0737 1117 220 3.06 873.2 110000 0.163
AA279 6/26 1330 1450 80 J.06 244.8 25000 0.106
AAJ2S 6726 1330 1450 80 3.00 240.0 42000 ©.175
AAZ21 6/26 0737 1117 220 3.09 679.8 10000 0.015
AAZ22 6/26 0737 1117 220 3.12 686.4 10000 0.015
AA292 6/26 1330 1450 80 3.12 249.8 51000 ©.204
AAJDD 6726 1330 1450 80 .00 247.2 75000 0.303
AA209 Bf26 O717 1515 478 2.80 1242.8 750 0.001
AAZ16 G/26 0717 1515 478 2.90 1386.2 750 0.001
AAD3S BJ26 750

AA161 6/26 750
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BZ-COV-WE#F1
BZ-COV-WEF2
BZ-CON-WK#3
BZ-COV-WK#&
BZ-COS-WK#1
BZ-COS-WK#2
BZ-COS-HE#3
BZ-COS-WKF4

FB-OOW-6/19
FR-CON-6/21

o,

AAZ72
MA2B7

AA320
AAIZ4

AADS
AA307
AA316

AA243
AA24T

AA23&
AA253

AAZ27
AAZBB

AA3DS
AA31D

AAD36
AA162

Date

6/27
6/27
6/27
6/27
6/27
6727
6/27
6/27

6727
6/27

6727
6727

6/27
6727

6/27
€/27
6/27
B8/27
6/27
6127
6/27
6/27

6727
6/27

6727
6727

627
6/27

6727
6/27

6727
8727

TABLE B2-2:

PERICD

Start Stop

0740
0740
0741
0738
1020
0809

0943

0736
0736

07136
0736

0736
0736

1318
1318
1317
1318
1427
1404
1326
1447

1301
1301

1302
1302

1302
1302

0721
0721

117z
1116
1117
1119
1033
0824
0841
1001

1122

1122
1122

1123
1123

1519
1519
1519
1519
1442
1419
1341
1502

1523
1523

1523
1523

1520
1520

1525
1525

IME RATE _WOI., _MAGISCAN IT
{min) (lpm) _(1)  Fibers f/cc

217
216
216

142
142

141
141

138
138

AB4
484

.

WuwwewwN

wo wo
2S5% %8 828 28 838833883 K

[

W
.

W NWWWLN
. s

w
D)

w W
.
[-]
o

35

w W
.
o
(- -]

{Contiraed — page 4)

642.3

UBTL, _NiosH
Fiberg _f/cc Fibers f/cc
POoL
POL
310000 0.475
FOL
A3000 0.856
POL
39000 0.867
25000 ©.521
310000 0.457
210000 0.310
20000 0.029
oL
8000 0,012
8000 0.012
8000 0.022
20000 0.054
8000 0.022
8000 ©0.022
2000 O.045
2000 0.044
1500 0.033
1500 0.033
10000 ©0.023
10000 0.023
5000 0.012
8000 0.018
28000 0.065
10000 0.024
750 0.001
750 0.001
750
750



Y33 BE REER RRRR RRAR RRARRRARERAREML B

—SAEIE

o,

AA271
AA32ZT
AA248
AA278
AA252
AA273
AA212
AA31S
AA231
AA2SD
M0
AAD3S
AA233
AA238
AL2ES

AA22 4
AA2E3
AA273
AA32S

AAZ4D
AA251
AA2BS
AA302

AA2T7A
AA259
AA262
AAILT

AA223
AAIGS

AA163
AA31S
AA316

Date

/28
6/28
6/28
6/28
6/2m
/28
6/28
6/28
6/28
B/28
6/28
s/28
8/28
8/28
s/28

8/28
&2
6/28
6/28

G/28
6/28
&/a8
6/28

6/28
6/28
8/28
G/28

6/28
6/28

6/28
6/28
6/28

0740
0740

1240

0740
0740

1240

1240
0740
0740
1240

0715
0715

1142
1142

1344

1142
1142

1344
1345
1142
1142
1345

1355
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|

IA-PST-AGGR
IA-PST-MGGR
IA-PST-AGGR
IA-PST-MGR
TA-PST-AGGR
IA-PST-AGGR

OA-PST-AGGR

IA-PST-RAGR
IA-PST-BAGR
IA-PST-EAGR
JA-PST-NAGR
IA-PST-NAGR
IA-PST-RAGR

OA-PST-RAGR

IA-PST-AGGR
TA-PST-AGR
IA-PST-AGGR
TA-PST-AGGR
IA-PST-AGGR
IA-PST-AGGR

OA-PST-AGGR

TA-PST-RAGR
IA-PST-HAGR
IA-PST-MAGR
IA-PST-NAGR
JA-PST-NAGR
IA-PST-WAGR

OA-PST-RACR

AM-PST-FIER
AM-PST-FTER
A-PST-FTER
AM-PST-FTER

FB-PST-6/21
FB-PST-7/18
FB-PST-7/18

Bo, Date

AA3DS 7711
ARAL2 7/11
AALS 711
711
7111
7711

MBE61

AAA13 7711

AAS10 7/11
AAMLS 7/11
AAL1D 7/11
7711
/11
711

MB47
M855

ARA31 7/11

AA392 7/11
AA3S8 7/11
AA20 7711
7
7711
7711

AALDD 7711

AAMLS 7/12
AAA2] T7/1)
AALSO 7711
7
Hi
711

AAL3S 7711

AAM3A 7711
AAMAL 7/11
AA4AS 7/11
AA%OB 7/1%

AMAIT& 7711
Ma33 7/11
mss 7711

TABLE B2-2:

—FERIOD =~ TIME RATE WL,

Start Stop (min) (lpm) (1)
0013 0715 422 3.00 1266_0
0013 0715 422 3.25 1371.5
0013 0715 422 3.00 1266.0
0013 0715 422 3.0 1366 .0
0013 0715 A422 3.00 12660
0013 0715 42 3.00 1266.0
0013 0713 422 3.00 1266.0
0827 1630 483 3.00 1449.0
D827 1630 483 3.15 1521.5
0827 1630 483 2.90 1400.7
0827 1630 483 3.00 1449.0
0827 1630 483 3.05 1473.2
0827 1630 483 3.15 1521.5
0827 1630 483 2.95 1424 .9
2300 0715 495 3.10 1534.5%
2300 0715 495 3. %0 1732.5
2300 07153 495 31.50 1732.5
2300 0715 95 3.50 1732.5
2300 0715 495 3.00 1485.0
2300 0715 4A85 3.50 1732.5
2300 0715 495 3.25 1608.8
0827 1630 483 3,05 1473.2
0827 1630 483 3.00 1448.0
0827 1630 433 3.10 1497.3
0827 1630 483 3.20 1545.6
0827 1630 483 3.15 1521.5
0827 1630 483 3.25 15690.8
0827 1630 483 300 14400
0850 1630 480 3.00 1380.0
1024 0707 1243 3.00 3729.0
0850 1630 460 2.90 1334.0
1024 Q707 1243 3.00 3729.0

(Continuad - page 6)

MAGTSCAN X1
Eibers _fLicc
13398  0.011
189035 0.138
164395  0.130
68400 0.054
173565  0.137
116280 0.082
198660 0.157
82775  0.057
38885 0.026
48125  0.034
12312¢  0.085
127315  0.086
70965  0.047
43120 0.030
123585 0.081
22015  0.053
58135 0.034
169290 0.098
84905  0.064
106875  0.062
103565 0.064
52745 0.035
51580 0.036
77000 0.051
106875 0.069
90530  0.060
120960 0.083
20405  0.014
41580 0.030
182480  0.040
20790  0.016
162470 0,044
6314
2992
2992

_UBTL OSH
Eibers _gfce  Fibers _ficc
7000 ©0.006 24988 0,020
8000 0.006
10000 0.008 19366 0.015
10000 0O._008 33345 0.026
20000 0.016 42750 0.034
10000 0.008 26505 0.021
4000 0.003
2000 0.001 5621 0.004
2000 0.001
2000 ©.001
3500  0.002
1750 0.001
1750 0.001
2000 0.001
42000 0.027
36000 0.021
32000 0.018
97000 0.05§ 78404 0.045
93000 0.083 91485 0.062
59000 ©0.03A 102600 0.059
9000 0.008
3000 0.002
4000 0.003
3000 0.002 7700 0.005
1750 0.001 13585 0._009
1750 0.001
5000 ©.003 9747 0.006
3gue 0.002
750 0.001
750 0.000 1347 0.000
750 0.001
2000 0.001
730 8770
1750
1750



TABLE B3-1

LEGEND FOR FACILITY 3 PCM DATA

LoC (Facility and room location of sampled activity)
Ixxx Facility 3
RMF Room F
RMG Room G
TLG Teachers Lounge outside window

SAMPLE CIASS (Sample type and location, activity, and ID)
Location
FB Field Blank
IA Interior Area (Background in the work room )
0A Outside Area (in the hall)
AM Ambient (Outside the building)
BZ
CT

Personal Breathing Zone
Mobile Sampling Cart (proximate to work activity)

Activity

PRE Pre-removal activity - Full-term sample

PST Post-removal activity - Full-term sample

REM Removal work - Full-term sequential sample

cov Preparation - Full-term sequential

RMS Removal work - 15-minute short-term PBZ sample

COS Preparation - 15-minute short-term BZ

SEQ Sample period covers sequential work activities
ID

AGGR  Aggressive sampling mode
NAGR Nonaggressive sampling mode
WEK#X  VWorker #X BZ sample

pn/dd Actual date of blank source

SAMPLE No, Sample media Identification code and number
AAXXX 25-mm Cellulose Ester Filter Sample Number xxx (using a
foll wrapped 2-inch cowl)
Mxxx 37-ma Cellulose Ester Filter Sample Number xxx
Nxxx 37-ma Polycarbonate Filter Sample Number xxx
RATE Sample flow rate in liters per minute (lpm)
VOL Sample volume in liters (1)

MAGISCAN 11 Magiscan II is a computerized image analysis system for
PQM; results are in total fibers per cubic centimeter

L-5-1- - L, o LUIE . v ity 4 2
UBTL PCM analysis performed by Utah Biological Testing Labs
NIOSH PQM analysis performed in the NIOSH Laboratory
Fibers Total fibers
£/cc Fibers per cubic centimeter

B-14
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TABLE B3-2

PHASE CONTRAST MICROSCOPY ANALYTICAL RESULTS

E

IA-FRE-AGGR
IA-PRE-AGGR
IA-PRE-AGGR
IA-PRE-MGR
IA-FRE-AGGR
IA-PRE-AGGR

IA-FRE-HAGR
TA-FRE-MAGR
IA-PRE-NAGR
IA-PRE-NAGR
IA-PRE-NAGR
IA-PRE-NAGR

IA-FRE-AGGR
IA-FPRE-AGGR
IA-PRE-AGGR
IA-FRE-AGGR
IA-PRE-AGGR
TA-PRE-AGGR
IA-PRE-AGGR

IA-PRE-MAGR
IA-PRE-NAGR
IA-PRE-HAGR
JA-PRE-MAGR
IA-PRE-RAGR
IA-PRE-RAGR

FB-FRE-FIER
FB-PRE-FIER
FB-PRE-FTER
FB-FRE-FIER
FB-PRE-FIER
FR-PRE-FIER
FB-PRE-FIER
FB-PRE-FTER
FB-FRE-6/14
¥B-PRE-6/14
FB-FRE-6/14

AM-FIER
AM-FTER

FCR AIRBORNE ASEESTOS ARALYSIS
FACILITY 3
CINCINNATI, OHIO
June 13, July 1-3 & 10, 1985

—SAMPLE ~ _ FERICD  TIME RATE W,
Eo, Date Start Stop (min) (lpm) _(1)
AADTY 6/13 2315 O715 480 3.14 1507.2
AADSA 6713 2315 0715 480 3.3 15840
AA133 B/13 2315 ©715 480 3.3 15840
M293 6/13 2315 G715 4B0 3.1 14880
M29% 6/13 2315 0715 480 3.3 15840
M207 6/13 2315 0715 480 3.2  1536.0
AADBA B/13 1344 2145 481 3.0 14430
AAL00 6/13 1344 2145 481 3.0 1443 0
AA101 6713 1344 2145 481 3.1 1491.1
M296 6/13 1344 21645 4AB1 3.0 14430
M299 6/13 1344 2145 481 3.2 1538.2
M3I05 6/13 1346 2145 481 3.2 1539.2
AADTZ? Bf13 2303 0703 4B0 3.3  1584.0
AA112 6/13 2303 0703 &80 3.1  1488.0
AA114 6713 2303 0703 480 3.3  1584.0
M292 6/13 2303 0703 &80 3.3 15840
M303 6/13 2303 0703 480 3.2  153.0
M304 6713 2303 0703 4B0 3.2 1535.0
¥320 6/13 2303 0703 480 3.2  1536.D
AADBI 6/13 1337 2137 480 1440.0
AA113 6/13 1337 2137 4B0 3. 14400

1440.0

AA11S 6/13 1337 2137
M8l 6/13 1337 2137
M301 &/13 1337 2137
M302 6713 1337 2137

¥
28
'Eﬁ
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d
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g
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o

AADB2 6/13 1050 0637 1187 2.8 33

23.6
AADB3 6/13 1050 0637 1187 2.8 3323.6

15

NOTE: For samples reported lass than detectable,
one half of the Limit of detaction is used

as follows: LAB

Fibers

57365
93940
102410
90630
102600
83790

130515
73535
86250

152190

133043
54976

1347
65065
930
61560

103455
142785

36768
24524
51975
20520
10858
15219

Licc

0.038
0.059
0.065
0.061
0.065
0.055

0.080
0.051
0.065
0.105
0.088
0.036

0.001
0.044
0.058
0.039
0.067
0.093

0.026
0.017
0.036
0.014
0.008
0.010

0.073
0.057

25-mm Filter 37-gm Filter
UBIL 750 1750
WIOSH 1347 2992
IETL HIosH
Fibers _f/cc Fibers _ffoc
87203 0.058
86625 0.053
62000 0.039
134235 0.000
1598485 0.101
168435 0.110
1347 0.001
1347 0.001
1347 0.001
10260 0.007
405 0.006
2992 0.002
6930 0.004
1347 0.001
23085 0.015
2992 0.002
30000 0.020
1347 0.001
1500 0.001
1347 0.001
2992 0.002
2992 0.002
4000 0.003
750
750
750
750
750
750
1750
2992
2992
1750
1750
1347 0.000
1347 0.000
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oo Date

AA321
AADIS

AA259

AA31S

AALGA
AA183

AA267
AAZES

7101
nn
70
70
701
7/01
7701
7701
7701
7/01
7101
70
7101
2/01
7101
2701
7101
7101
70
7101

2701
7701
7701
7401
7101
7401

7101
7/01
101
7701
7501
1701

7701
7101
1701
7101
7501
7
7701

7701
7101

7701
7101

F

Start Jtop (mlp) (lew) (1)

EEHEEEE BBEEER GEEEEC HERRECBERRERBERRERER

0817
0942
s801

GEEEEGEEEES

1404
1837
1047
1337
1314

0759
0759

B

1033

B

0803
0759
1033

1033
0738
0759
1247

1035
1035

0750
0750

1543
1545

TABLE EK3-2 (Continued - page 2)

TN RATE WL,  _MAGDXCAN ]

BZups

&

*

BREEZE couu BEEEEEES

LR R R R 'HHHNHU

-
F 34

t BEEE

EabzEE

475
475

VUVWUUUUUWUUNNUUUNGD Y
eoeseecgz3nROIRRERORO"

DA

SREEERR ReBRRE Smsmng

uuuyuuu

£

.Illﬂ
L N -]

D I T )

+ a 4 8
osoobooLLuUuNNEODOBDBO

osOrND

§5 BHSEES sasenBESYBSBEREEE.:

geEgage 3848
NOKHEN»* DD sO00O,00

Eibers _ficc

! 21

Eibers _ficc
750 0.018
750 0.017
2000 o©.0%8
5000 o0.011
3000 0.008
2000 0.004
3000 0.007
320000 1.030
60000 0.165
150000 0.400
160000 0.500
220000 0.819
150000 ©.505
100000 0.287
76000 ©0.241
27000 1.000
32000 0.711
21000 0.a87
57000 1.267
42000 0.933
1500 0.003
1500 0.004
240000 0.709
57000 0.158
750 0.002
30000 0.944
4000 0.009
2000 0.004
220000 0.588
93000 ©0.258
150000 ©0.389
190000 0.507
4000 0.009
750 0.002
4000 0.011
3000 O.022
7000 0.019
000 0.009
5000 0.014

750

750
750 0.001
750 ©0.001
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TARLE B3-2 (Comtimued - page 3)

_SAMPLE = _PFIRIOD _ IDE RATE WL, _MAGISCAN J] UBIL

SAMFLE CLAST o, Date Start Stop (min) (lpm) _(1)  Fibers _Licc  [Eibers _ficc  Fibers _fL/fcc
BZ-REM-WK$1  AA33Z 7/02 1259 1512 133 2.82  375.1 400000 1.066
BZ-REM-SK#Z  AA3SS 7/02 1255 1413 78 3.00  234.0 330000 1.410
BZ-REM-SES3  AAISS 7702 1323 1512 109 3.00 327.0 360000 1.101
BRZ-REM- AASAB TI/O2 1258 1512 134 3086 410.0 390000 0.9351
BZ-RME-4KF1 AAISE T/02 1341 1356 13 3.00 45.0 90000 2.000
BZ-REMGF  AAISI 702 1430 1452 22 3.00 66.0 210000 3.182
RZ-BMS-WKH.  AAISO 7702 1457 1511 14 300 42.0 380000 9.286
RZ-BMS-WESS  AADGY 7/02 1313 1331 18 3.00 54.0 150000 2.776
CT-REM AMMAA 7702 1257 1520 143 2.82 403.3 260000 0.BAS
CT-REM AA3SE Tf0z 1257 1520 143 3.00  420.0 410000 0.956
TA-REM AAI3E 7702 1257 1520 143 3.00  429.0 350000 ©0.818
TA-REM AA3IS2 T/02 1257 1520 143 3.12 446.2 340000 0.782
OA-REM AAI29 T/02 1257 1520 143 2.90 414.7 190000 0.458
OA-REM ARII7 7702 1257 1520 143 3.00  429.0 190000 0.443
BI-REM-WEF1  AAIGZ 7/02 0735 1127 132 2.82  654.2 170000  0.260
BI-REM-K#2 AAISL 7702 0735 1119 24 3.03 483 .2 180000 0.263
BIZ-REMW KR AA376 7702 0735 1127 nz .oz 700.8 320000 0.457
BI-REM-WK#4  AAITS 7702 0735 1119 224 3.06  685.4 310000 0.452
BI-RMSNEPFL  AAJAT 702 0812 o827 15 3.0 45.0 Y000 0.158
BI-BMG-WES2 AAZAG 7702 0832 0847 15 3.00 45.0 34000 0.755
BZ-RMGMESY  AAISA 7/02 0942 0857 15 3.00 45.0 41000 0©.911
BZ-RMS-WKHA AA3IB0 7f02 1005 1020 15 3.00 45.0 110000 2.844
CT-REM AA3SE 7/02 0735 1127 232 3.00 696.0 300000 0.431
CT-REM AA370 7702 0735 1127 232 2.82  654.2 300000 0.459
JA-REM AA3G3 T/0Z 0735 1127 232 3.00  696.0 390000 0.360
IA-REM AAITT 7102 0735 1127 232 3.12 723.8 270000 0.373
OA-REM AA330 7702 0735 1128 233 3.12  727.0 750 0.001
OA-REM AA340 7702 0735 1128 233 3.08 713.0 750 0.001
FB-REM-6/21 AA166 7/02 750
FB-REM-6/21 AA167 7702 750

AM-FIM AA331 7702 0727 1525 478 3.0  1A34.0 1500 0.001
AM-FIM AA339 7702 0727 1525 &7TR 2.8 1338.4 750 0.001
BI-REMWES1  AA3G6 7/03 0742 1115 213 2.82  600.7 480000 ©.799
BIZ-REM-WE#2  AA336 7703 0740 1115 215 3.05  655.8 270000 0.412
BZ-REM-WES3  AAJA3 7/03 0739 1115 216 3.02  852.3 310000 0.475
BZ-EEM-WH4  AAIST 7703 0741 1115 214 3.06 654.8 400000 0.611
BZ-RMS-WKF1 AAI73 7/03 1010 1030 20 3.00 80.0 100000 1.687
BZ-SMS-EFI  AAI71 7703 0816 0831 15 3.00 45.0 32000 ©.711
BZ-RMSWESA  AA3YS 7703 0755 oOB10 13 3.0 45.0 28000 0.822
BZ-BMS-WEM  AA3B0 703 08943 1003 15 3.00 45.0 AG000  1.022
CI-REM AA3S51 7703 0737 1115 218 2.82 §14.8 410000 0.587
CT-REM AA3GA 7703 0737 1115 218 3.00 654.0 370000 ©.586
IA-EEM AAIS0 703 0737 1115 218 3.00  654.0 310000 0.474
IA-REM AA3?2 7703 0737 1115 218 3,12 680.2 420000 ©0.617
OA-REM AA332 7703 0737 1115 218 3.00 654.0 240000 0.387
OA-REM AA3GL 7703 0737 1115 218 2.96  645.3 150000 0.232
FB-REM-6/21  AA163 7/03 750
FB-REM-8/21 AAlS9 7703 750

AM-FTM AA3GS 7/03 0720 1150 270 2.8 756.0 750 0.001
2T AA3G7 7/03 0720 1150 270 3.0 810.0 750 0.001
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TARLE K3-2 (Comtinoed — page &)

—SNTIE = _IERIOD JDE PRATE WX,  JAGISCAN 11 UDTLIOM 7400-B 7400-B
SAMELE CIASS Mo, Dete Start Stop (mip) (lpe) _(1)  Fibers _f/fcc = JFibers _f/ec  Fibers _flec
IA-PST-ACGR  AAA2Z 7/10 1730 D218 508 3.0 1524.0 26565 0.017 2000 0.001
JA-PST-AGER AAA2S 7/10 1750 0218 508 3.0  1524.0 28400 0.019 2000 0.001
IA-PST-AGGR  AAAZS 7/10 1750 0218 503 3.0 1524.0 31055 0.021 2000 0.001
IA-PST-AGGR MB52 7/10 1750 0218 508 3.5  1778.0 74641  0.042 2992  0.002
IA-PST-AGGH MB53 7710 1750 0218 508 3.3 1778.0 G2340 0.052 1750 0.001
IA-PST-AGGR MB54 7/10 1750 0218 508 3.5 1778.0  E2MA0  0.047 12006 0.007
OA-PST-AGGR  AA443 7/10 1750 0218 508 3.0 15240 86240 0.057 750 0.000
IA-PST-EAGR  AAA33 T/10 0BA2 1655 493 3.0 I479.0 24640 0.017 75¢ 0.001
TIA-PST-RAGR  AASG3S 7/10 0902 1655 473 3.0 1419.0 111650 0.079 1347  o0.001
IA-PST-MAGR  AMA3D 7/10 0842 1655 493 3.0 1479.0 108570 0.073 750 0.001
IA-PST-RAGR MB41 7/10 0842 1655 493 3.3 1626.9 35010 0.022 1750 ©.001
TA-PST-HACR  MBAZ 7710 08A2 1655 483 3.2  1577.6 2230 0.014 1750 ©0.001
IA-PST-ENR MB43 7710 0902 1655 473 3.1  1466.3 25650 0.017 1750 9.001
OA-PST-NAGR  AAAIT 7710 D843 1655 492 3.1 1525.2 45043 0.030 1300 0.001
TA-PST-AGGR AA3S4 7/10 1603 0208 605 3.3 19965 31185 O0.01E 25000 ©.013
IA-PST-ACGR  AAGAZ 7/10 1603 0208 605 3.0 18150 72765 0.040 40040  0.022
IA-PST-AGGR  AAGS1 7/10 1603 0208 605 3.5 2117.5 60445 0.029 Z3000 0.011
IA-PST-AGGR MB4S 7/10 1603 0208 6035 3.5 2117.5 64125 0.030 63270 0.030
IA-PST-AGGR MB4S 7/10 1603 05 3.0 1815.0 45315 0.025 46000  0.025
JA-PST-AGER MBA9 7/10 1603 0208 605 3.5 2117.5 04050 0.044 43520 o.021
OA-PST-AGGR  AA4S5S 7710 1603 0208 605 3.5 2117.5 32147 0.015 5390  0.003
IA-PST-RAGR  AAGZO 7/10 0845 1655 480 3.0 1470.0 710 0.064 65 0.002
IA-PST-WAGR  AAA30 7/10 0845 1655 490 3.1  1519.0 35825 0.037 750  0.000
IA-PST-HAGR  AAA3G 7/10 OB45S 1655 490 3.1  1519.0 33880 0.022 756 0.000
IA-PST-NAGR MBA4 7/10 0843 1655 490 3.4 16660 79515 U.048 2002  0.002
JA-PST-NAGR MBS0 7/10 0845 1655 400 3.5 1715.0 87210 (0.051 1750 ©0.001
IA-PST-MAGR MESL 7/10 O84S 1655 490 3.4  1666.0  BABAS 0.051 1750 0.001
OA-PST-MAGR AAAZ3 7/10 0843 1655 482 3.0 1476.0 46385 0.032 1347  0.001
FB-PST-7/18  AASTD 7/10 10549 1347
FB-PST-7/18 M955 7/10 2992 2992
FB-F51-7/18 Ma56 7/10 2992 7992
FB-PST-7/18 M960 7/10 17955 2002
AM-PST-FIM  AA4S2 7/10 0854 0325 1111 3.0 33330 227150 0.068 750 ©.000
AM-PST-FIM  AAAG0 7/10 0854 0325 1111 2.9  3221.8 217910 0.068 75 0.000

B»-18



106G
&

SREREL

PST

Cos
SEQ

AGGR
NAGR
WK#X
mm/dd

TABLE B4-1

LEGEND FOR FACILITY 4 PCM DATA

(Facility and room location of sampled activity)

(+)

AREBFE

SAMPLE No.
AAXXX

Mxxx
Nxxx

RATE
VOL

MAGISCAN I1

NIOSH
Fibers
f/ce

ntra

Facility 4

Room H

Rooa 1

Room J

Combined Exposure Areas Room H and Room I
Principle's Office

(Sample type and location, activity, and ID)

Field Blank

Interior Area (Background in the work room )
Outside Area (in the hall)

Ambient (Qutside the building)

Personal Breathing Zone

Mobile Sampling Cart (proximate to work activity)

Pre-removal activity - Full term sample

Post-removal activity - Full term sample

Removal work - Full term sequential sample
Preperation - Full term sequential

Removal work - 15 minute short term PBZ sample
Preperation - 15 minute short term BZ

Sample period covers sequential work activities
Ambient Sample - Full Term Monitoring; 8 to 16 hours

Aggressive sampling mode
Nonaggressive sampling mode
Worker #X BZ sample

Date of blank

Sample media Identification code and number

25mm Cellulose Ester Filter Sample Number xxx (using a
foil wrapped 2-inch cowl)

37mm Cellulose Ester Filter Sample Number xXxx

37mm Polycarbonate Filter Sample Number xxx

Sample flow rate in liters per minute (lpm)

Sample volume in liters (1)

Magiscan II is a computerized image analysis system for
PCM; results are in total fibers per cubic centimeter.

Microsco; NI10S ethod 74 CO! n, le

PCM analysis performed by Utah Biological Testing Labs
PCM analysis performed in the NIOSH Laboratory

Total fibers

Fibers/cubic centimeter
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TARLE B4-2

PHASE CNTRAST MICROSCOPY ANMALYTICAL RESULTS
PFOR AIRBORRE ASBESTOS ANALYSIS
FACILITY A

1a-PRE-AGGR
IA-PRE-AGGR
1A-PRE-AGGR
IA-PRE-AGGR
1A-PRE-AGGR
Ia-PRE-AGGR

OA-FRE-AGGR

IA-PRE-BAGR
IA-FRE-RAGR
IA-FRE-RAGR
IA-FRE-RAGR
IA-FRE-BAGR
IA-FRE-NAGR

OA-PRE-NAGR

IA-PRE-AGGR
IA-FRE-AGGR
TA-FRE-AGGR
IA-FRE-AGGR
IA-PRE-AMGR
IA-PRE-AGGR

OA-FRE-AGGR

LA-FRE-EMR
IA-FRE-NAGR
TA-PRE-BAGR
IA-PRE-KAGR
IA-FRE-NAGR
IA-PRE-NAGR

OA-PRE-NAGR

FB-PRE-7/12
FB-FRE-7/12
B-FRE-7/18
FB-FRE-7/18
FB-FRE-7/18
FB-PRE-7/18

AT
M-y

CIRCIMNATI, OHIO

July 12 & Jaly 15-18, 1983

—SNFLE
Jo, Date

AA3E3
AASDL
AMAAS
MB64
M7l
M872

T2
7/12
/12
i
1z
7712
AAA2T 7112
AAMDS
AL4OE
ML
M8s7

mBe3

MBE9

"2
7z
i
2
1712
72
AAIOT 7/12
712
AAISS 7712
7112
112
7712
Lip v

7/12

1712
12
712
72
12
712

7712

7712
712
112
7712
712
12

LT

712

AMSE 7/12

IE
E#

Stact Stop

1800
1800
1800
1800
1800
1800

1752
1752
1752
1752
1752
1752

17

B

]

0804

ot
g8

0201
0201
0201
0201
0201
0201

0201

1700
1700
1700
1700
1700
1100

1700

o152
0152
0152
0152
0152
0132

IDE_ BAIE
{=in) (lpm)

481
481
481
481
481
481

481

474
474
474
&7%
A74
AT4

47

WU

476
476
476
476
476

476

1035
1035

a8k a

o
bl

UN(‘”I‘_H W NUWWUN

» » L] L) [)
S 238838 8 gu8usy

*

: BERER

:

[
"R N-N_ N N

cocoemo

HII R
-

£ §

.
orsrNDBNO

- r‘ml-i
§ EEZHB

20

BNOTE: For samples reportad less than detectable,
one half of the limit of detection is used

as follows: LAB 25 mw Filter
OBTL 750

MAGISCAN JT
Iibers _fLice
43305 0.036
ST750  0.044
46970 0.039
53950 0.041
47963 6.033
85760 0.072
17671  0.012
31983 0.026
33841 0.026
32147 0.022
49077 0.035
16208 0.011
47065 0.034
27989 0.019
43800 0.037
50435 0.035
40040 ©0.031
55062 ©0.039
53050 0.041
30244 0.027
15539 o0.011
1088 0.015
15208 9.012
793 0.019
36508 0.026
38133 0.028
47367 0.033
84205 0.045
53268
9832
47965
27018
7808
7609
43120 0.014
38269 0.012

1347
wn.
Hibers _fice
12000 0.010
10000 0.008
20000 0.014
2000 0.001
2000 0.002
3500 0.002
1750 0.001
1750 0.001
750 0.00%
8000 ©0.005
4000 0.003
750 0.001
750  0.001
1750  0.001
1750
1750
1750
1750
750 0.000

37 =m Filter
1750
2082
NIosH
Hbers _f/cc
1347 0.001
24966 0.019
1347 0.001
4158 0.003
1347 0.001
29892 9.002
17357 0.013
2982 0_D02
1347 0.001
1347 0.001
2952 0.002
2992 0.002
36575 0.026
2042
2002
asse 0.001
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TARLE BA-2 (Continued - page 2)

_SNEPIE_ _PRIOD TDE RATE _VOL, _MAGISCAN IT L KrosH
SAMPLE CLASS _Bo. Date Start Stop (mip) (lom) (1)  Fibers _f/fcc  Fibers _ffec  Fibers _f/cc
BZ-COS-WGFLl AAA7L1 7715 0842 0902 20 2.50 50.0 750 0.015
BZ-COSWEF2 AASO3 7/15 0822 0837 15 3.7 35.5 750 0.014
BZ-COS-WES4 AASDD 7715 0938 08953 15 3.20 48.0 750 0.016
BZ-REM-VKFL AAASS 7715 1045 1245 120 2.75 330.0 6000 0.018
BZ-REMWESZ AAMGA 7715 1045 1252 127 3.20 &06.4 6000 0.015
BZ-REM-MES3 AAADA T7/15 1043 1245 122 3.00 366.0 2000 0.005
BZ-REM-MES4 AALSE 7715 1044 1245 121 2.90 350.9 8000 ©.017
BZ-RMS-K#1  AASOL 7715 1326 1341 15 2.3 34.5 750 0.022
BZ-RS-WKF2 AAAT7 7715 1306 1321 15 3.15 47.3 1500 0.032
BZ-BMSHES3  AAATO 7715 1108 1123 15 3.10 &46.5 2000 0_043
BI-RMS K3 AAS11 7715 13453 13335 10 3.20 32.0 750 0.023
BZ-RS-SK$s AAASY T7/15 1357 1a10 13 3.20 41.6 1500 0.036
CI-Ow AAA7I 7715 0755 1045 170 3.10 527.0 3000 0.006
CT-COv AAS10 T/15 0755 1045 170 3.10 527.0 3000 0.006
CT-REM AARTA 7115 1045 1243 118 3.10 365.8 3000 0.008
CT-REM AALOO T/15 1045 1243 118 3.00 354.0 2000 0. 006
TA-COW AAKES 7715 0755 XOAS 170 3.20 S44 .0 7000 0.013
IA-OONF AASOB 7715 0755 1045 170 3.25 552.5 1500 0.003
TA-REM AAET 7115 1045 1242 116 3.30 3a2.8 2000 0.005
IA-REM AAGE 7115 1045 1241 116 3.20 371.2 3000 0.008
OA-EEM AAATE 7715 104B 1243 115 3.3 379.5 750 0.002
QA-REM AASOT 7715 1048 1243 115 3.30 379.5 750 0.002
BZ-OON-SK#1 AASOG 7715 0810 1045 155 2.80 434.0 2000 0.005
BZ-OON-WK#2 AAS1A 7/15 0811 1045 154 3.20 492.8 000 0.006
BZ-COV-NES3 AAGSS 7715 0811 1030 139 2.80 389.2 750 0.002
BI-COV-SEC#4 M&T2 7715 0811 1044 153 3.20 489.6 3000 0.010
OA-COV AASOA 7715 0755 1045 170 3.20 544.0 750 0.001
CA-OONF AASO9 7715 0755 1045 170 3.20 5440 750 0.001
FB-CON-7/18  AAS25 7/15 750
FB-REM-7/18 AASAS 7/15 750

AM-FIM AA&B7 7715 O0B16 1420 364 3.00 1082.0 750 0.001
A-FIM AAKGS 7715 0816 1420 36k 2.90 1055.6 750 0.001
BZ-REM-WK#F1 AAALY 7716 0756 1130 214 3.20 684 .8 10000 0.015
BZ-REM-WEF2Z AA4B9 7/16 0756 1130 214 3.15 674.1 9000 0.013
BZ-REM-WK#3 AAA9]1 7716 0756 1130 214 3.00 642.0

BZ-RMS-WEF1 AAABS 7716 06859 1014 15 3.20 48.0 750 0.018
BZ-RMS-WK#2 AA483 7/16 0824 (0839 15 3.10 48.5 3000 0.0635
BZ-RMS-VWE#3 AhMBL 7118 0803 0818 15 3.00 45.0 9000 0.200
BZ-RMS-WES3 AAADG 7716 0841 08956 15 3.10 46.5 4000 0.086
CT-REM AALBD Tf16 0745 1130 225 3.0 675.0

CI-EEM AASOS 7/16 0745 1130 225 3.0 675.0 8000 ©0.013
IA-REM AAATS 7/168 0756 0822 26 3.00 78.0 4000 0.051
IA-REM AAGBT T/16 0745 1130 225 3A.20 T20.0

IA-REM AAABE 7716 D745 1130 225 3.20 720.0 9000 0.013
OA-REM AAME2 T[16 0743 1130 227 3.20 726 _4 2000 0.003
OA-REM AAAE3 7716 0743 1130 227 3.40 771.8 750 0.001
FB-REM-T/18 AASSA 7716 750
FB-REM-7/18 AASSS5 7/16 750

AT AAKS2 7716 0737 1325 348 2.80 974 .4 750 0.001
AM-FIM AAADD T/16 0737 1325 38 2.90 1009.2 750 0.001

21
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—SAELE
-Bo, Date

AASO2 7/17
AASIE 7/17
AAS1S 7717
AAD2 7/17
AASAL 7117
AALDE 7117
AAS2S 7717
AASI5 7117
AASAD 7117
AAS27 7117
AMAS32 7117
AASAZ 7717

AALTS 7717
AALBL 2/17
AARR) 7717
AAS3T 7717

AAS12Z 7117
AAS16 7117
AAS17 7717
AAS19 7717

AAAS3 7117
AAS13 7717
AAS26 7717
AASI 7/17

AASS8 7/17
AASEZ 7117

AAS29 7717
AASAD 7717

TAKLE BA-2 (Continued - page 3)
_FIEIOD I BATE WL,

IE’
§
;
i
re
E
b
E
FE

0924 1133 129 2.95 380.6 750 0.002
1243 1343 80 2.90 174.0 4000 ©0.023
1040 1341 181 3.15 570.2 3000 0.005
0922 1133 131 3.00 3.0 1500 0.004
1243 1340 57 3.10 176.7 300 0.017
1238 1343 65 3.10 201.5 2000 0.010
1313 1328 15 3.00 43.0 750 0.017
0938 0931 15 3.05 45.8 750 0.018
1332 1340 8 2.75 2.0 750 0.0
1100 1115 15 3.0 45.0 750 o0.017
0956 1011 15 3.20 45.0 750 o©.018
1257 1312 15 3.05 45.8 2000 0.044
0730 1134 244 3.10 756.4 4000 ©0.0035
073 1134 244 3.0 732.0 750 9.001
1240 1341 81 3.20 195.2 750 0.004
1240 1341 81 3.3 201.3 1300 0.007
0730 1134 244 2.15 768.8 3000 ©0.007
0730 1134 244 3.20 736.4 1500 0.002
1240 1341 51 3.10 139.1 2000 oO.011
1240 1341 81 3.40 207 .4 750 0.004
0730 1134 264 3.40 8290 8 750 0.001
0730 1134 244 3.3 805.2 750 0.001
1240 1341 61 3.40 207 _4 750 0.004
1240 1341 61 3.30 201.3 750 0.004
750
750
0745 1411 386 3.00 1138.0 750 0.001
0745 1411 386 2.80 11190.4 750 0.001

22
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IA-PST-AGGR
IA-PST-MGGR
IA-PST-AGGR
IA-PST-AMGR
IA-PST-AGGR
IA-PST-AGGR

QA-PST-AGGR

YA-PST-RAGR
IA-PST-HAGR
IA-PST-HAGR
IA-FST-HAGR
TA-PST-RACR
IA-PSTI-NAGR

OA-PST-EAGR

IA-PST-AGGR
IA-PST-AGGR
IA-PST-AGGR
IA-PST-AGGR
IA-PST-AGGR
IA-PST-AGGR

QA-PST-AGGR

TA-PST-RAGR
IA-PST-HAGR
IA-PST-NAGR
IA-PST-BAGR

IA-PST-MAGR

LA-PST-EAGR
OA-PST-BAGR

FB-PSI-7/18
FB-PSI-7/18
FBR-PSI-7/18
FB-PST-7/18

AM-FTM
AM-FIM

o, Date

AAS38 7/18
AASS2 7718
AASS3 7718
7/18
7/18
7718

7 7/18

AASAS 7718
AAS59 7/18
AASGD 7/18
7718
7718
7718

AASLY T/1B

AAS23 7718
AASSY 7718
AASES 7718
7718
7/18
MO74 7718
AASSE 7718

AASSO 7718
AASEY 7718
AASES 7718
7718
7118
7718

MR67
M970

AASG4 7718

AAS2D 7/18
AAS24 7718
MB71 7/18
mwrz 7718

AASAT 7718
AASEL 7718

TABLE BPA-2 (Continued - page 4)

—PERIOD _ TIMF RATE WO, _MACISCAN 11
Start Stop (min) (lpm) _(1)  Fibers _ffcc
1638 2440 482 3.50 1587.0 85085 0.050
1638 2440 482 3.25 1566.5 QATI0 0.060
1638 2440 482 3.25 15665 51500 0.033
1638 2440 AB2 3.50 16B87.0 41040 0,024
1638 2440 482 3.00 14456 .0 73102 0.051
1638 2440 482 3.50 1687.0 129105 0.077
1645 2640 475 3.25 15438 54285 0,035
0727 1530 483 3.20 1545.6 54285 0.033%
0727 1530 483 3.10 1497.3 43120 0.029
0727 1530 483 3.20 1545.6 31185 0.020
0727 1530 483 3.15 1521.5 54720 0.035
0727 1530 453 3.50 1690.5 30445 0.030
0727 1530 453 2.50 15690.5 9099 0.041
0727 1530 483 3.05 1473.2 45045 0.031
1625 2435 490 3.50 1715.0 97405 0.0%7
1625 2435 400 3.00 14700 165550 0.113
1625 2435 490 3.25 15825 60060 0.038
1625 2435 490 3.50 1715.0 29825 0.017
1625 2435 490 3.00 14700 34200 0.023
1625 2435 490 3.50 1715.0 50530 0.029
1625 2435 490 3.00 1470.0 98330 0,068
0726 1530 484 3.25 1573.0 8701 0.008
0726 1530 484 3.15 1524.6 48805 0,032
a728 1530 482 2.90 1397.8 77385 0.055
0728 1530 482 3.00 1446.0 29070 0.020
0726 1530 ABA 3.20 1548.8 29925 a.019
0726 1330 484 3.40 1645.8 73102 0.044
0728 1530 482 3.10 1484.2 78155 0.052

16840

5812

3249

4275
0729 2435 1026 3.00 3078.0 108185 0.035
0729 2435 1026 2.90 29754 45045 0.015

2

BTl

Elbers _ficc
7000 D.004
5000 0.003
3000 0.002
9000 0.005
1730 0.001
7000 0.004
750 0.000
1500 0.001
750 0.001
2000 0.001
1750 0.001
3500 0.002
3500 0.002
4000 0.003
3000 0.002
4000 0.003
2000 0.001
3500 0.002
5000 0.003
1756 0.001
2000 0.001
750 0.000
750 0.000
750 0.001
1750 0.001
1750 0.001
1750 0.001
750 0.001

750

1750

1750
750 0.000
2000 0.001

Fibers _fjcc
10395  0.007
2992  0.002
7315 0.005
2992 0.002
2002 0.002
7883  0.005
1347 0.001
6160  0.004
8701  0.006
11115  0.008
2092 0.002






APPERDIX C

TABULATION OF DATA OBTAINED USING

TRANSMISSION ELECTRON MICROSCOPY (TEM)



FACTLIIY 1 FRE- AND POST-REMINAL SAMPLING —— ANALYSED BY TEM

TABLE C-1.

Fibe:

Structuresfcc

Sample

Nomber Total Bonasbestos Asbestos Chrysotile fmphibole Metrix Closter Pundle Jota]l Asbestos Chrvsotile fmphibole

FRE-REMOVAL - Bonagsressive

§82588

EEEET

g838s8s

§8388¢

geaise

0.063 0.041 0.025

0.105 0.077 0.053 0.025

0.182

FRE-REMOVAL - Aggressive

§83838

ggatag

FEELE

538048
.'1000
83
(- s
2,
-]

33888

R EREE

LELERE

SEEEL

IR
- R-N K-N-N-

0.048

0.139 0.091

0.1587

Avg 0.628 0.461

FOST-REMWAL - Bonaggressive

2885448

838884
83

§88844

L
L L R I |
[ E-N-N-N-N-1

0.008 0.017
- 0

[ )
W.__...
o

§88338

771mmm

2348

CLEEEE

EELEE

m**w*w

0.140 0.088 0.042

0.156 0.148 0.105

Avg 0.304

PFOST REMWAL - Aggressive

P P [ -]
sgd88¢5

11885798
20000

P P [ -3 [ -]
53828833
(- N -N-N-N--N-]
%225223
§88ACan
(- -N - -]
Reygeea
LR
[-N-N-E-N-N-N-]
BN~ D~
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0.701

Avg
+ = Room A

R = Recount using original grid preparatiom

* = Boom B
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TABLE C-2. FACILITY 2 FRE- AND FOST-REMOVAL SAMPLING -- ARALYZED BY TEM

Sample Structures/cc Asbestos stroctures/cc Fibers/cc
Mumber Iotal Bonasbestos Asbestos Chrysotile Amphibols Matrix Cluster Bundle Jotal Asbestos Chrysotile Amphibole

PRE-REMOVAL - Nonaggressive

+#-267 0.070 0.016 0.054 0.054 0.000 - - 0.016 0.054 0.039 0.039 0.000
+%-277 0.638 D.422 0.155 0.062 0.093 - - 0.01%9 0.622 0.140 0.047 0.083
+#-279 0.226 0.062 0.134 0.100 0.033 - - 0.025 0.201 0.108 0.075 0.033
257 0.100 0.038 0.062 0.054 0.008 - - - 0.100 0.062 0.054 0.008
*§-263 0.057 0.032 0.024 0.016 0.008 - - - 0.057 0.024 0.016 0.008
*x-273 0.100 0.015 0.085 0.048 0.038 - - 0.015 0._085 0.069 0.031 0.038

Avg 0.198 0.113 0.086 0.056 0.030 - - - 0.186 0.074 0.044 0.030

PRE-REMONAL - Aggressive

+M-253 0.152 0.083 0.059 0.017 0.042 - - - 0.152 0.058 0.017 0.042
+H-261 0.087 0.032 0.055 0.032 0.024 - - - 0.087 0.055 0.032 0.024
+-275 0.181 0.134 0.047 0.016 0.032 - - - 0.181 0.047 0.016 0.032
*F-265 0.381 0.333 0.048 0.024 0.024 - - - 0.341 0.048 0.024 0.024
*E-269 0.321 0._185 0.135 0.068 0.068 - - - 0.287 0.127 0.068 0.059
*-271 2.698 2.328 0.370 0.132 0.238 0.026 - - 2.513 0_344 0.106 0.238

Avg 0.637 0.519 0.119 0.048 ¢.071 - - - 0.594 0.113 0.044 0.070

FOST-REMOVAL - Bonaggressive

+¥-792 1.511 0.876 0.635 0.272 0.363 - 0.030 0.015 1.421 0.589 0.227 0.362
+8-783 0.627 0.517 0.110 0.083 0.017 - - 0._008 0.585 0.102 0.085 0.017
+W-675 0.634 0.317 0.317 0.183 0.133 0.008 - 0.017 0.600 0.292 0.167 0.125
*W-676 0.347 0_226 0.121 0.057 0.065 - 0.008 0.016 0.315 0.087 0.032 0.065
*F-680 0.331 0.121 0.210 0.186 0.024 - - 0.024 0.291 0.170 0.153 0.016
*B-789 0.267 1.000 0.167 0.108 0.058 0.008 - 0.008 0.233 0.142 0.083 0.058

Avg 0.619 0.360 0.260 0.150 0.110 - - 0.015 0.574 0.232 0.125 0.107

POST-REMOVAL - Aggressive

+#-671 0.986 0.0628 0.158 0.098 0.059 - - 0.010 0.897 0.148 0.089 0.059
+H-785 0.848 0.562 0.286 0.276 0.010 0.038 - - 0.700 0.227 0.227 0.000
+H-799 23.286 2.662 0.624 0.526 0.099 0.033 - - 3.024 0.526 0.427 0.099
*H-796 2.402 2.113 0.264 0.216 0.048 0.048 - - 1.705 0.168 0.120 0.048
"-797 2.426 2.233 0.192 0.096 0.096 0.024 - - 2,113 0.120 0.072 0.048
*N-800 0.627 0.454 0.173 0.173 0,000 0.050 - - 0.5189 0.115 0.113 o._000

Avg 1.762 1,475 0.283 0.231 0.052 - - - 1.493 0.217 0.175 0.042




FACTLIIY 3 FRE- AND POST-REMNAL SAMPLING — ANALYSED BY TEM

TABLE C-3.

Fibersfcc

Sample

Nguber Jotal Booasbestos Asbestos Chrysotile fsghibole Matriy Cluster Bundle Jota] Asbestos Chrysotile Aschibole
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0.245

R = Bacount using original grid preparation.

* = RBoom G

+ = Room F

FACTILITY & PRE- AND POST-REMOVAL SAMPLING — ANALYSIS BY THM

TAELE C-4.
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* = Boom I
D = Duplicate count from grid prepared from the same filter

coriginal grid preparation not suitsble for recounting.

R = Recount wsing ariginal grid preparatiom.

+ = Room H
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MIXED CELLULOSE ESTER FILTERS FROM FACTLITY 1 ANALYZED BY TEM

TABLE C-5.
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APPENDIX D
STATISTICAL ANALYSIS
Goals of Analysis

Do asbestos levels increase because of the removal operations? We study this
question by making a variety of comparisons:
a.) comparison of the pre- and post-removal nonaggressive structure and
fiber counts.
b.) comparison of the pre- and post-removal aggressive structure and fiber
counts.
These first two sets of comparisons are meant to answer the question directly
~- is there more asbestos in the given room after removal than there was before
removal?

Other comparisons that answer related questions are the following:
c.) comparison of the fraction of fibers that are asbestos, pre- vs.
post-removal.
d.) comparison of the faction of structures that are asbestos, pre- vs.
post-removal.
The two above comparisons, which could each be made for the aggressive and
nonaggressive data separately, could give information on the nature of the
removal process.

Other comparisons are as follows:

e.) comparison of the pre-aggressive and pre-nonaggressive data.

f.) comparison of the post-aggressive and post-nonaggressive data.
The above comparisons provide information on the value of the aggressive and
nonaggressive data.

Remarks on Statistical Analysis

The comparisons (a), (b), (e), and (f) were carried out on the (mnatural) log
scale, where the residuals seem to behave nicely. There is little indication
of outliers. Since several samples were taken simultaneously, the residual
mean square from each analysis of variance reflects the sampling and counting
variability associated with the TEM method. The estimated relative standard
deviation associated with this variability was no bigger than 80%, and as low
as 60%. (The comparisons for (c) and (d) were carried out on the untransformed
scale.)

Aggressive Sampling -- Changes in Fiber Counts Due to Removal
We begin by discussing comparisons (a) and (b). For the aggressive
measurements, the differences among rooms within a facility are not significant

at the 5% level. We must consider the asbestos measurements separately for the
total (fiber and structure) measurements. See the table below for the ratios
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of post/pre measurements, for aggressive sampling.) In the first two
facilities, the post removal measurements on asbestos fibers and structures are
higher than the corresponding pre-removal figures by over 100% (ratio 2.69 and
2.23 from table below). This is not true in the Facilities 3 and 4. In
Facility 3, there appears to be no statistically significant difference between
the pre- and post-removal figures. Im Facility 4, the post-removal asbestos
measurements are lower — by about 70% (ratios 0.293 and 0.308). It is not
clear whether these differences have to do with the state of the asbestos or
with the effectiveness of the glove control methods. Although one might expect
that the figures on total structures and fibers would yield results similar to
those for asbestos, there are some differences. Only for Facility 2 are the
post-aggressive figures higher than the pre-removal figure -- by almost 400%
(ratio = 4.831). This could indicate some differences in the material being
removed from the various sites. One might presume that the change in asbestos
material present after removal would be similar to the change in all material
—— since the asbestos is presumably mixed in with other fibrous material.

This, however, is not true for Facilities 1 and 4, the first and the last.
Indeed, it is not true for Facility 2, either. Below is the table presenting
post/pre ratios from the fitted models for total and asbestos fibers and
structures, from the aggressive sampling:

Fitted Values (Post/Pre) -- Aggressive Sampling

Facility Struc/Tot Struc/Asb Ratio Fiber/Tot Fiber/Asb Ratio
1 1 2.69 2.69 1 2.23 2.23
2 4.831 2.69 0.557 4.267 2.23 0.523
3 1 1 1 1 1 1
4 1 0.293 0.293 1 0.308 0.308

For three facilities, there is no statistically significant difference between
post— and pre-removal totals (of structures or fibers). However, the
corresponding ratios for asbestos take on all three possible trends: increase
(Facility 1), stay the same (Facility 3), or decrease (Facility 4). This
suggests that any kind of change is possible, and makes it difficult to assign
reasons for such change.

Nonaggressive Data -~ Changes in Fiber Counts Due to Removal

For the nonaggressive data, Room A in Facility 1 is peculiar. For that room
alone, there is no statistically significant difference between the pre- and
post-removal data. For all other rooms (in Facilities 1 and 2), the post data
are higher — on average, by between 200% and 300%. We note that the
nonaggressive measurements by TEM were not made in Rooms 3 and 4.

These observations can also be made by studying a table analogous to the one

constructed above. Here we distinguish between Room A and the other rooms, in
agreement with the statistical results discussed above.
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Fitted Values (Post/Pre) —- Nonaggressive Sampling

Room Struc/Tot Struc/Asb Ratio Fiber/Tot Fiber/Asb Ratio
A 1.02 0.567 0.556 0.850 0.545 0.641
non-A 4.137 3.093 0.748 4.491 3.357 0.747

We recall that nonaggressive data are available only for Facilities 1 and 2.
Thus, the non-A rooms above include both rooms from Facility 2 and one room
from Facility 1. The fitted values for the non-A rooms agree fairly well with
the aggressive sampling ratios for Pacility 2 given in the previous table. The
nonaggressive sampling ratios for Room A differ somewhat from the aggressive
sampling ratios for Facility 1 from the previous table -- especially in the
ratios for asbestos structures and asbestos fibers. The reason why these
ratios should indicate an increase in asbestos (ratios 2.69 and 2.23) for the
aggressive sampling and a decrease (ratios 0.567 and 0.545) for nonaggressive
sampling are unclear.

How Much Higher Are Aggressive Than Nonaggressive Counts?

Rather than just compare the ratios, it might make some sense, as is stated in
(e) and (f) at the begimning of these remarks, to compare the actual
nonaggressive measurements with the corresponding aggressive measurements.
Again, recall that such comparisons are limited to the first two facilities.
For the pre-removal data, Room D has different results than the three other
rooms, when the aggressive and nonaggressive data are compared. For all four
measures, the Room D data yield results for the aggressive measurements that
are lower than the nonaggressive —— on average between 30 and 50% lower. For
the three other rooms, the aggressive results are over 100% higher. The reason
for this discrepancy is not clear.

For the post-removal data, Facility 2 (which includes Room D) shows no
statistically significant difference between the aggressive and nonaggressive
measurements, for either asbestos fibers or structures. Facility 1 data
indicates that the aggressive measurements for asbestos fibers and structures
are about 150% higher than the nonaggressive. For the total structures and
fibers, the facilities are consistent, and both total structures and fibers are
about 250% higher when aggressive sampling is used.

Summary

In summary, a main question here is the effectiveness of glove bags in
containing asbestos material during the removal process, the conclusion that
the first two facilities shows signs of additional asbestos after removal,
vhereas the fourth facility show signs of decrease in such material allows the
possibility that the removal crew did improve its removal techniques, so that
the glove bag methods used in the fourth facility were more effective in
containing the asbestos material. (Note that the analysis of PCM data in
Table 5-7, comparing pre- and post-removal counts, led to a similar conclusion
concerning the decrease in asbestos after removal.)
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