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Report for MVA Project No. 0491

ASBESTOS FIBER RELEASE DURING
THE REMOVAL OF VALVE PACKING

é James R. Millette, Ph.D.

Steve M. Hays, CIH, PE
Michael D. Mount, OHST

Abstract

Asbestos packing material used in valves is generally considered to be a non-
friable material unless cut or torn. In a controlled area personal and area air samples
were collected before and during removal of asbestos packing material from a valve
which had been used on board a ship. The results of this study show asbestos fibers
can be released into the air during the generally used procedures for the removal of
asbestos packing material. Air concentrations were measured by phase contrast
microscopy to be 0.14 fibers/cc and by transmission electron microscopy in the range
of 0.4 to 1.4 fibers/cc for asbestos fibers of all sizes.

Introduction

Most piping systems use valves to regulate the flow of liquids or gases within
them. The valves, especially in industrial and maritime facilities, may contain asbestos
packing material which acts as a seal to prevent fluid or gas leakage as the valve is
turned. Periodically, the values must be repaired or routinely maintained by removing
the packing and replacing it with new packing.

Asbestos Packing Material

According to the U.S. Environmental Protection Agency (EPA), asbestos packing
means an asbestos-containing product intended for use as a mechanical seal in
circumstances involving rotary, reciprocating and helical motions, and which are
intending to restrict fluid or gas leakage between moving and stationary surfaces. In a
valve, the packing is compressed against the bore of the box by a gland which is
tightened down on the packing. The packing is forced against the throat of the valve
box and the packing conforms to the valve shaft surface forming a tight seal.
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Compression packings are manufactured from various types of fibers, such as
vegetable, animal, mineral (asbestos) or synthetic, twisted or braided with binders and
lubricants. One of the most commonly used in valves is a graphite impregnated
pockmg material which has the appearance of shiny, stiff rope. EPA states that
goducts such as packing may release asbestos dust if cut or tom.

Study Design

Asbestos-containing materials are common on ships and because a
maintenance activity often involves the disturbance of more than one material, it is
difficult to assess the contribution, if any, of a particular ACM to the overall airborne
asbestos concentration. Valve packing removal, or instance, may involve the removal
or at least disturbance of asbestos-containing pipe insulation or fitting "mud".
Therefore, to determine the possible contribution of valve packing only, special
precautions were taken to isolate this material from other activities that might have
contributed airborne asbestos from other sources.

Study Site

The study was conducted in a warehouse in Norcross, Georgia. An asbestos
abatement type enclosure was built for the study to isolate the testing from any other
source of asbestos and to prevent any fiber release from contaminating the building.
The containment barriers in the area consisted of three layers of 6-mil polyethylene
plastic sheets on a wooden frame and three layers of 6-mil polyethylene plastic on the
floor. A containment area (8 ft by 8 ft) around the valve was completely contained
within a larger containment area. The study area had two High Efficiency Particulate
Absolute (HEPA) air filtration devices (AFD) used to clean the area of particulate
including asbestos before the valve packing removal activity. In the outer area the AFD
operated throughout the test.

Study Procedures

The study consisted of the collection of air samples before and during a valve
packing removal activity. Prior to the study, the valve had been thoroughly washed and
the flanges which contained gaskets were sealed with duct tape. A spray encapsulant
was also used on the valve. The valve packing removal was performed by a retired
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pipefitter using his own tools (Figure 1) and performing the removal of packing in the
same way that he had in his previous years of work on valves. Although some
lubricating oil was used to loosen the bolts on the valve, the work was generally done
in a dry manner. One packing removal test was performed (Figures 2 through 5).

$eces of the removed packing were placed in plastic bags and stored for analysis.

“Ahe packing removed from the valve appeared to be graphite impregnated packing
material with a wire insert. It had a shiny gray-black appearance. The packing removal
activity occurred for approximately 62 minutes. The study site was cleaned after the
work. After the valve stuffing box had been cleaned thoroughly and vacuumed with a
HEPA vacuum, the valve was repacked with an asbestos-containing packing (Figures 6
and 7). The repacking test period was 7. minutes.

Prior to starting the study, three (3) area air samples were collected to determine
the background level of asbestos in the air of the study area. The sampling cassettes
were located on the walls at the breathing zone, five feet from the floor. A volume of
1100 liters of air was passed through each cassette at a flow rate of 10 liters per
minute. During the background sampling, the valve and area were swept vigorously
with a broom. One (1) area air sample was collected during the valve packing removal
in the same locations as one of the background air samples, approximately five feet
from the gasket removal activity. It was collected at 5.0 ipm. The person doing the
packing removal was fitted with two personal air sampling devices and a person
helping and photographing the activity was fitted with one personal monitor. These
personal air samples were collected at a rate of 2.2 liters per minute. Personal air
samples were also collected on the person repacking the valve.

All personnel inside the study area were protected by air purifying respirators
and complete head and body coverings. The decontamination system consisted of a
changing room outside the testing area, and a clean suit-up room. The
decontamination system was used each time a person exited the study area and the
overall containment area.

Analytical Methods
Air samples were analyzed by the standard phase contrast microscopy (PCM)

method using the "A" counting rules.
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Although the phase contract microscope enhances the analyst's ability to see
fibers over other types of light microscopes, the standard procedure does not involve
identification steps which specifically determine how many of the fibers counted are
actually asbestos. Because packing material is known to contain other types of fibers,

flowing the AHERA preparation procedure. They were analyzed using the

' Apme of the samples were prepared by transmission electron microscopy (TEM)
‘gational Standards Organization (ISO) Direct procedure. The TEM analysis

method identifies asbestos fibers on the basis of morphology, crystal structure and x-
ray elemental analysis. Asbestos fibers longer than 0.5 um were counted.

Polarized light microscopy (PLM) was used to determine the type of asbestos in
the samples of packing material removed from the valve. A friability test was performed
on samples of packing material that had been remioved from valve.

The friability test to determine whether or not an asbestos-containing material
(ACM) potentially will release asbestos is a field test in which an attempt is made to
crumble the ACM by hand. If the material can be crumbled by hand, it is considered
friable. The U.S. Environmental Protection Agency (EPA) distinguishes friable from
non-friable ACM in their regulations on handling asbestos products. Friable ACM is
considered more of a potential hazard than non-friable material.

Results

The results of the air monitoring are shown in Table |. During the valve packing
removal activity, which lasted approximately one hour, the asbestos fiber level for the
person removing the packing was in the range of 0.1 fiber/cc. A personal sample on
the person nearby the packing remover was 0.09 f/cc. The area samples collected in
the vicinity of the packing removal activity showed levels of fibers elevated over the
background levels. During the repacking of the valve with asbestos-containing
packing, the levels of fibers in the vicinity of the worker were below the detectable limit
of 0.17 ficc. The high detectable limit is a result of the short time it took to repack the
valve: 7 minutes.

The TEM analysis results are shown in Table ll. Chrysotile ﬁberi were identified

as the primary type of fiber. Only fibers greater than 5.0 um are counted using the
PCM method. Therefore, two TEM asbestos concentrations are listed. One of all
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asbestos fibers greater than 0.5 um, and one which includes only those fibers over §
Hm in length.

The used packing, removed from the valve, was friable. Polarized light
pic analysis showed it to be approximately 80% chrysotile (Appendix C).

eanning electron microscopy examination of the removed packing showed free

chrysotile asbestos fibers uncoated by any binder.
Conclusions

Asbestos packing, although not considered friable in original, unused condition,
can become friable after use in valves and can rélease asbestos fibers into the air
during valve packing removal operations.

There was no evidence of asbestos fiber release causing airborne asbestos
levels over 0.2 f/cc during repacking of the valve.

Recommendations

The results of these tests suggest that asbestos packing material, although not
considered as a friable ACM when new, should be considered as such during packing
removal activities. If possible, the packing should be wetted with water or oil before it is
cut and torn with packing tools such as hooks and screw drivers during the procedures
for removing old packing.
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Figure 2. Valve with some packing removed.
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Figure 3. Packing removed from valve.

"~ Figure 4. Removing packing.
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Figure 5. Removing packing.
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Figure 6. Repacking.

Figure 7. Pushing down gland during repacking.
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TABLE |
Phase Contrast Microscopy (PCM) Resulits of Air

Monitoring Prior to and During

Sample

sbestos Packing Removal

Air

Duration Volume Concentration

Sample Description (min) (liters) (fibers/cc)
Area, Before Packing Removal 110 1100 0.002*
Area, Before Packing Removal 110 1100 0.002*
Area, Before Packing Removal 110 1100 0.002*
Personal, Packing Remover 62 136.4 0.14
Personal, Packing Remover 62 136.4 . 0.15
Personal, Helper 62 136.4 0.09
Area, During Packing Removal 66 330 0.10

*Limit of Detection (LOD)

MVAD491
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. TABLE Il
Transmission Electron Microscopy (TEM)
Results on Personal Alr Monitoring Samples
| l g During Packing Removal
= . Asbestos Concentration
(fibers/cc)
; ' MVA # Sample Description All > 0.5 ym >5um
D0566 Personal, Packing Remover 1.4 0.3
' D0567 Personal, Packing Remover — 04 <0.04
l D0568 Personal, Helper 0.6 0.2
' MVA0491 Page 11
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APPENDIX A

Phase Contrast Microscopy (PCM)
Analyses Data

Page 12




¢ ebed i
omyey dung = 44 pebeweQ e POPEOTIGAQ = TO BIN YIOM SPISINO = VMO 891y HIOM 9PISU| = YAAI 8YOVAW

{eAoway bupjoed buung

9010 }[i'l6 001 G'lL |ote 99 S ‘Ilem yinos jo Jejue) ‘ealy| €6/81/€0 L
jeAowsy Bupidoeg buung
2600 |SCE 00l G'GZ |votl ¢9 | ¢¢ ‘apIS Yo JedjeH UQ ‘feuosied| £6/81/€0 9
jeAowey Bunjoed Buung
Vo |22S 001 \v v,.onv 29 [AYA ‘apIS Yo ‘JeNION ‘leuosied| £6/81/€0 S
[eAcway bunjoed buung
ovL'o |[L6¥ (010] 6¢€ M potl 29 (A4 ‘apIS B ‘18YJOAA ‘jeuosiad| £6/8L/€0 14
c000> |¥9 001 ] 00LlL oLl ol Jajue) ‘Ilem yinos uQ ‘puncubyoeg| £6/81/€0 €
Juswiuleluo) Jo
¢000> |6°} 00l Gl (00198 oLt ol Jawo) iseayuoN u| ‘punoibxoeq| £6/81/€0 4
JuswiuIeluo)) JO
¢000> |§°¢C 00l e 00L1L ott ol Jawo) ysemupioN u| ‘punoibxoeq| £6/81/€0 3
—— -
9} AWy pejuno) pejunod §)) (uw) (W) uopdyose( ON
unsey Ajsueq  spjeid $i8Qi4 eWnjoA uojeing Mo juoneao] ejdwes eleq e|dwes
uoge[usdu0) ebeloay
JUW 6000 ®Baly 018y
LU GBE ‘BeJY J8)it4 juswiujeiuod AW oNs
V. 00FVL  ‘POWOW 16v0 ‘0N peloid wewpedx3 eaeA  eweNefoid
6058-299 (vov)
£600€ VO 'SS0JII0N
Aemiied %001g%e0 002-006S
U] VAN

> -
(e] d = l l l l l l - l l -
A !



¥l ebed

oy duing = 3d PeBRWEQ = Q PIPEOTIOAD = "TO BIIY YIOM SPISINO = VMO BRIV HIOM SPISu] = VAN L8YOVAW
¢000> |GV 00l Gt |09CZ) acl ol JsemylIoN ‘sdueses|D| £6/61/€0| Sl
d343 |00 00} 0 0 0 0 jueig pejees| €6/8L/€0| bl
¥yl |67} 00! St |0 0 0 juelg pisld| €6/8L/€0] €1
. Bupjoeg buung
100> 100 00l 4] Ge L S IIleM UInos jo Jejua) ‘ealy| €6/8L/E0|  Th
Buppoed buung
100> |00 00! 0 y 14} L TA4 ‘apIS Yo JeNIOM ‘leuosied| €6/8L/€0 (48
__ bupided buung
10> |T¢ 00l Gge y'GiL L T A4 ‘apIS W61y ‘JexIOM ‘[BUOSIBd| £6/8L/€0 oL
. JUSWUIBUO) JO
800°0> |6C 00! c 09¢ 9¢ ol Jewo) jsesyyioN ‘punoibxoeg| £6/81/€0 6
JUswiuIgjuo) JOo
800°0> {00 ool 0 |ose 9e ol Jew0) JsemupIoN ‘punosbyoed| €6/8L/€0| 8
/) MW peiunoyd pajunod Q)] (uw)  (uinn) uopdudse(Q ‘ON
unsey Ausueg  spield sjaql4 ewnjoA uojeing Mmoj4 juoneso] sidwes eleq ejdwes
UORBAUSOUOD) ebelony
fUW 6000 ealy "Jj8y
AU GBE  [Besy el juswiuBlu0) YAW oS
. 00VL ‘poyis L6¥0 ‘0N wsloid . Juswyedx3 ealep ‘eweN yosfoid
6058-299 (y0ov)
ik £600€ VO 'ss0J0J0N
o kemysed 30019380 00Z-005S
Ul ‘YA

L :



,
_
,

61 ebed

omyey dund = 44 PeBEWNQ = @ PIPUOT JOAD = “TO BRIy HIOM OPISINO = VMO  aly 310 9pSU| = VAN LBYOVAN
1
VN |00 00} o o 0 0 yuelg pieid| €6/61/€0] 81
€000 {96 001 'L |09zt oZi ol IleM UinogS Jejua) ‘soueses)d| €6/6L/€0| L1
2000> |g°€ 001 € |ogzi 9zl oL 1sesyUoN ‘eoueses|D| €6/61/€0] 91
90/} AUWY}  PSIUNOD peluNo) Q) (uw)  (Liwn) uonduoseq ‘ON
ynsey Ausueqg  spield sjogl4 ewnjoA uoneinqg Mmoj4 juopeosonn) sjdwes ejeg ejdwes
uogenuadsuo) ebeisaay
AUW 62000 EaJY D0y
AUW GBE  BAUY JBYIY JuewuiBluoD VAW eNs
V. 00V. ‘POIS 160 ‘ON 100lfoid Juewuedx3 eAl_A -sweN pefoid
6058-299 (yov)
£600€ VO ‘SSOIION
Kemyed %00J9¥B0 00Z-005S
'ou) ‘WA




o . 5
|

MVA0481

APPENDIX B

Transmission Electron Microscopy (TEM)
Data Sheets
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MVA, Inc.
SAMPLE ANALYSIS INFORMATION
" MVA PROJECT NO: 0491 DATE: 03/23/93
SAMPLE NO: D0563
AENT SAMPLE NO: 1

. Amount collected: 1100 liters
Amount prepped: Direct liters
Area of collection filter: 385 mm?
Magnification used for fiber counting: 21600
Aspect ratio for fiber definition: 3:1
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 10
Number of asbestos structures counted: 0
Number of fibers longer than 5 ym: . 0
Initials of Analyst: ATC

Identi- Comments
fication

Grid/ Structure Structure Length Width
Opening Number Type ym Hm
1 D3 NSD*
E1 NSD
Gt NSD
ES8 NSD
c2 NSD
2 B9 NSD
D6 NSD
G2 NSD
H4 NSD
c7 NSD
*No Asbestos Structures Detected
MVAQ491
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l MVA, Inc.
I SAMPLE ANALYSIS INFORMATION
* MVA PROJECT NO: 0491 DATE:  03/23/93
SAMPLE NO: 00564
. SAMPLE NO: 2
Amount collected: 1100 liters
Amount prepped: Direct liters
Area of collection filter: 385 mm?
Magnification used for fiber counting: 21600
Aspect ratio for fiber definition: 31
l Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 10
, Number of asbestos structures counted: 0
f l Number of fibers longer than 5 um: = 0
‘ Initials of Analyst: ATC
‘ Grid/ Structure Structure Length Width Identi- Comments
l Opening Number Type Hm pm fication

1 18 NSD*

GS NSD

D1 NSD
H10 NSD

J8 NSD

2 D10 NSD
19 NSD

F8 NSD

H4 NSD

J9 NSD

*No Asbestos Structures Detected
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*N T SAMPLE NO: 4

MVA, Inc.
SAMPLE ANALYSIS INFORMATION
. MVA PROJECT NO: 0491 DATE: 03/22/93
MVYA SAMPLE NO: D0568

Amount collected: 136.4 liters
Amount prepped: Direct liters
Area of collection fitter: 385 mm?
Maghnification used for fiber counting: 21600
Aspect ratio for fiber definition: 3
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 10
Number of asbestos structures counted: 42
Number of fibers longer than S ym: 10
Initials of Analyst: ™ ATC
Grid/ Structure Structure Length Width Identi- Comments
Opening Number Type pm pm fication
1 G7 1 MC+0 11.57 10.19
MB 2.78 023 CDX
2 F 2.08 0.05 CcD
H3 3 MC+0 6.02 .47
4 MC++ 22.22 6.94 CcD
5 B 8.80 2.31 cD
6 B 2.78 0.89 cD
G2 7 MC30 8.33 8.33
MF 2.55 0.05 cD
MB 1.85 0.93 cD
MF 0.69 0.05 CcD
8 8 2.78 0.93 CcD
9 CC+0 4.86 2.1 cD
10 MD+1 13.89 3.70
MB 11.57 0.48 CDX
11 F 3.70 0.09 cD
H6 12 MD+0 24.07 11.57 CcD
13 MC10 9.72 4.63
MF 0.93 0.0 CcD
F10 14 MC+1 27.78 9.26
MB 9.26 0.69 cD
15 B 11.11 0.74 CD
16 F 0.97 0.09 cD
17 B 1.85 0.28 cD
*No Asbestos Structures Detected
MVAO0491 Page 19
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MVA PROJECT NO: 0491 DATE: 03/22/93
MVA SAMPLE NO: D0568
. CLIENT SAMPLE NO: 4
i Structure Structure Length Width Identi- Comments
#ﬂg Number Type m ym fication
1 F10 18 F 2.08 005 CD
19 B 8.80 023 CDX
20 CC+0 1.85 1.39 CcD
2 H9 21 B 1.39 0.37 CcD
22 F 0.69 0.05 CcD
23 F 1.48 0.05 cD
24 CC+0 3.24 1.16
CB 1.39 023 __ CD
cB 0.69 0.14 CcD
D9 25 MD10 1.18 0.46
MF 0.93 0.09 cD
26 B 3.24 0.93 CcD
27 MC30 6.94 3.70
MB 1.85 014 'CD
MB 0.93 0.46 CcD
MB 0.69 0.09 CcD
28 B 2.31 0.14 CcD
29 B 1.85 0.14 cD
G10 30 F 0.69 0.09 CcD
31 B 2.31 0.46 cD
32 B 0.93 0.46 cD
33 B 1.16 0.37 CcD
M B 33.33 231  CDX
35 B 2.31 0.37 CcD
36 MC10 11.11 5.56
MB 2.08 0.09 cD
ES 37 B 2.78 0.32 cD
a8 B 36.11 463 CcD
A10 39 B 0.89 0.09 CcD
40 F 2.08 0.14 cD
41 MD10 2.31 0.37
MB 2.31 0.09 cD
42 MC11 26.85 3.70
MB 26.85 1.85 CcD
*No Asbestos Structures Detected
MVA0491 . Page 20
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MVA, Inc.
SAMPLE ANALYSIS INFORMATION
~ MVA PROJECT NO: 0491 DATE: 03/22/93
MVA SAMPLE NO: Dose7
CLIENT SAMPLE NO: 5
Amount collected: 138.4 liters
Amount prepped. Direct liters
Area of collection filter: 385 mm?
Magnification used for fiber counting: 21600
Aspect ratio for fiber definition: 31
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 10
Number of asbestos structures counted: 1
Number of fibers longer than 5 ym: . 0
Initials of Analyst: ATC
Gnid/ Structure Structure Length Width Identi- Comments
Opening Number Type pum um fication
1 F9 NSD*
E8 NSD
c3 1 MC30 3.24 324
MF 0.69 0.05 CD
MF 0.69 0.05 CD
MF 0.56 0.05 cD
B3 2 MC20 2.78 0.93
MF 0.46 0.05 cD
MF 1.16 0.05 CcD
CS NSD
2 E7 NSD
G3 3 F 1.85 0.09 cD
4 B 1.39 0.14 CD
5 MC10 1.62 0.93
MB 0.69 018 CDX
6 B 1.85 0.37 CD
IS NSD
AS 7 CC+0 3.94 2.22 cD
8 CC+0 2.78 1.62 cD
9 F 1.82 0.14 CcD
13 10 MCS0 12.96 12.50
MB 4.40 0.14 CcD
MF 0.83 0.09 cD
MB 2.78 0.09 CcD
MF 1.39 0.05 CcD
*No Asbestos Structures Detected
MVA0491 Page 21



MVA PROJECT NO: 0491 DATE: 03/22/93
MVA SAMPLE NO: 00587
CLIENT SAMPLENO: §

Grid/ Structure Structure Length Width Identi- Comments
Qpening Number Type ym um fication
t2 13 MB 0.58 019 CD
- 11 CC+0 1.39 0.93 cD
*No Asbestos Structures Detected
MVAD491 Page 22
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MVA, Inc.
I SAMPLE ANALYSIS INFORMATION
MVA PROJECT NO: 0491 DATE: 03/22/93
- MVA SAMPLE NO: D0568
' CLIENT SAMPLE NO: 6
¥ Amount collected: 136.4 liters
' B Amount prepped. Direct liters
Area of collection filter: ags mm?
Magnification used for fiber counting: 21600
' Aspect ratio for fiber definition: 3:1
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 10
Number of asbestos structures counted: 19
' Number of fibers longer than 5 ym: ]
Initials of Analyst: . ATC
I Grid/ Structure Structure Length  Width Identi- Comments
Opening Number Type pm Hm fication
1 H4 1 CD30 1.85 1.39
l ' cB 1.85 0.23 CcD
CF 1.16 0.05 cD
CF 0.69 0.05 cD
l 2 F 0.97 0.05 cD
3 MD22 12.96 6.48
MB 7.87 0.56 CcD
' MB 11.11 139 CD
4 B 3.70 0.28 cD
5 B 1.16 0.23 cD
BS 6 MC10 1.85 1.39
' MF 0.93 0.14 CcD
c3 7 B 2.87 048 CDX
8 B 2.78 0.37 CcD
' F8  NSD*
G4 9 MC40 5.56 463
MB 0.69 0.23 CcD
' MB 1.02 014 CD
MF 1.16 0.05 CcD
10 CC+0 2.31 2.08 cD
2 1 11 MC10 2.31 1.62
. MD 0.69 0.14 cD
E4 NSD
F9 12 MC10 6.48 417
I MF 0.46 002 €D
l *No Asbestos Structures Detected
' MVAO491 Page 23



MVA PROJECT NO: 0491 DATE: 03/22/83
MVA SAMPLE NO: 00568
CLIENT SAMPLE NO: 6

Grid/ Structure Structure Length Width Identi- Comments

Opening Number Type pm pm fication

2 D2 13 B 5.09 0.37 CcD
14 CC+0 3.70 1.85 CcD

15 MC70 19.91 13.94
MF 1.39 0.05 CcD
MF 0.93 0.05 cD
MC 2.78 3.24 cD
MF 1.85 0.05 CD
MB 1.02 0.23 CcD
MB 222 042. CD
MF 1.85 0.05 CcD
16 B 8.48 0.69 cD
17 8 2.78 0.19 CD
18 F 0.69 0.05 CcD

g2 19 MC+2 12.96 12.04
MB 7.41 0.69 CDX
MB 7.87 0.46 CcD
MB 2.78 0.19 cD
MC 0.69 0.69 CD
MC 1.16 0.69 cD

*No Asbestos Structures Detected
MVA0491 Page 24



MVA, Inc.
SAMPLE ANALYSIS INFORMATION

"MVA PROJECT NO: 0491 DATE: 03/22/93
MVA SAMPLE NO: D0572
CLIENT SAMPLE NO: 10
Amount collected: 15.4 liters
Amount prepped: Direct liters
Area of collection filter: 385 mm?
Magnification used for fiber counting: 21600
Aspect ratio for fiber definition: 3:1
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 20
Number of asbestos structures counted: 1
Number of fibers longer than § pm: T 0
Initials of Analyst: ATC
Grid/ Structure Structure Length Width identi- Comments
Opening Number Type um Hm fication
1 H1 NSD*
F3 1 F 0.97 0.0 CcD
15 NSD
H6 NSD
D7 NSD
H5 NSD
D8 NSD
G3 NSD
cs NSD
J5 NSD
2 12 NSD
J7 NSD
J8 NSD
F7 NSD
G9 NSD
J6 NSD
c3 NSD
B3 NSD
I3 NSD
GS NSD

*No Asbestos Structures Detected

MVA0491
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MVA PROJECT NO:
MVA SAMPLE NO:
CUENT SAMPLE NO:

Grid/
Opening

MVA, Inc.
SAMPLE ANALYSIS INFORMATION

0491 DATE: 03/22/93
D0s73
11

Amount collected: 15.4 liters
Amount prepped: Direct liters
Area of collection filter: 385 mm?
Magnification used for fiber counting: 21600
Aspect ratio for fiber definition: 3:1
Mean dimension of grid openings: 0.0085 mm?
Number of grid openings examined: 1
Number of asbestos structures counted: 1
Number of fibers longer than 5 ym: - 0
Initials of Analyst: ATC

Structure Structure Length Width Identi- Comments

Number

Type Bm pm fication

1 B7

D8
D6
ES
D9
cs8
2 12
F2
E3
H1
G3

1

NSD*
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD
NSD

MC10 2.78 1.62
MF 0.69 0.05 cD

*No Asbestos Structures Detected

MVA0491
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APPENDIX C

Polarized Light Microscopy (PLM) and
Scanning Electron Microscopy (SEM)
of Packing Material Removed from Valive
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MVA, Inc.

PLM Constituent Analysis
Date:  03/20/93
-MVA#: 0491 Location: Packing removed from valve during
experiment
Sample I.D.#: D0577 Client Sample I.D.#: BLK-2

Examination using the stereomicroscope: D0577 is a brown to white fibrous
material with a silver-gray coating having a metallic luster. Strands of metal wire are
also present.

CONSTITUENT % CONSTITUENT % CONSTITUENT

Fibers: Pigment: Fillers:

Cotton * Binders: Diatoms

Fiberglass Kaolinite --- Iron Chromite
Filament - -- Montmorillonite --- |ron Oxide
Wool --- Gypsum --- Limestone

Mineral Wool --- Anhydrite --- Magnetite

Hair --- Portland Cement --- Mica

Paper/Wood Lime (hydrated) --- Perlite
Chem. Proc. --- Precipitated Synthetic Foam
Mech. Proc. ---  Carbonate --- Pumice

Synthetic Rayon * Starch --- Quartz

Other: Other: Talc

Metal Wire ~4 Graphite **  Vermiculite

Asbestos Minerals

Chrysotile ~75-85 Anthophyllite --- Tremolite/
Amosite --- Crocidolite --- Actinolite

Comments: *Rayon is delustered and appears to be concentrated adjacent to metal

wire. The outer particles of the wraps, away from the metal wire cores, contain

degraded fiber fragments which may be highly altered rayon and/or cotton. Rayon and

cotton therefore comprise an estimated 5-10% of the sampie with rayon=cotton.

**Graphite plus magnetic particles (magnetite and/or metal fragments) comprise ~10%

of the sample.

Analyst: Randy Boltin
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Figure C1. MVA0478-D0577: Packing removed from valve.
Secondary Electron Image (SEI) = 10X.

Figure C2. MVA0478-D0577: Packing removed from valve. |
SE!l = 90X. Closer view of area in Figure C1.
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MVA0491

Figure C3. MVAQ478-D0577: Packing removed from valve.
SEl =700X. Closer view of area in C2.
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