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1.0 INTRODUCTION

1.1 Description of Asbestos

Asbestos is the name of a group of natural minerals that separate into strong, very fine fibers. The
asbestos fibers being heat-resistant and extremely durable, make asbestos very useful in
construction and industry. Although there are several different types of asbestos, nearly 95 percent
of all asbestos used in commercial products today is a type called chrysotile.

The potential of an asbestos-containing product to release fibers is dependent upon several factors,
including its location and degree of friability. Friable means that it can be crumbled with hand
pressure and, therefore, is likely to emit fibers when disturbed. The fibrous or fluffy spray-applied
asbestos materials used in many buildings as fireproofing, insulation, or for decorative purposes are
generally considered friable. Non-friable materials such as vinyl floor tiles are likely to emit fewer
airborne fibers unless subjected to sanding or cutting operations.

Between 1900 and 1980, some thirty million tons of asbestos were put in place; however, since the
1970s, asbestos use has declined significantly.

1.1.1 Identifying Asbestos
Asbestos has been used in a variety of forms. It has been sprayed or troweled onto ceilings,
beams, walls, and other structural components of buildings. 1t was used for thermal, acoustical, and

decorative purposes, and to insulate boilers and pipes, as well as many other construction materials
and appliances.

1.2 Health Concerns
The physical properties that give asbestos its resistance to heat and decay are linked to several
adverse human health effects. Asbestos breaks into a dust of microscopic fibers, and because

of their size and shape, these tiny fibers can remain suspended in the air for long periods, and

1-1
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can easily penetrate body tissues when inhaled. Due to their durability, these fibers can remain
in the body for many years.

Asbestos is known to cause asbestosis and various forms of cancer. Asbestosis is a chronic
disease of the lungs that makes breathing progressively more difficult, and can lead to death.
Cancer can result from breathing asbestos fibers. Lung cancer, the most frequently seen
asbestos-caused disease, is apparently made much more likely by smoking. Breathing
asbestos also can cause mesothelioma, a cancer of the chest and abdominal membranes.
Mesothelioma almost never occurs without exposure to asbestos, and is currently incurable.

Other cancers, primarily of the digestive tract, also have been associated with exposure to
asbestos.

These diseases have a long latency period--that is, they do not show until twenty to forty years
after exposure. Right now, for example, we are seeing the results of exposure that occurred
among asbestos workers during World War Il.
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2.0 METHODOLOGY

This report documents the inspection and sampling for the presence of suspected asbestos-
containing material (ACM) the renovations to the roof of the VAB Low Bay and Utility Annex Roofing
at the Kennedy Space Center, Florida. The sampling was conducted by V. Douglas Browning of

BL 5T onDecember28,2004. The inspection included all of the areas scheduled to be

affected by the renovation of the facilitys roof.

The inspector performed the survey moving in a systematic fashion and sampled each identified
homogeneous area. A critical step in this process was the delineation of different suspect
homogeneous areas of the various materials and the definition of these homogeneous areas for
specific sampling of each type of suspect ACM to ascertain if any asbestos is present in the
homogeneous areas identified. The delineation of these homogeneous areas formed the basis
upon which subsequent steps of the inspection were completed.

In general, homogeneous areas were defined as "those areas of the facility containing a given type
of suspect material or paint that is uniform in color and texture." This approach involved notation of
the location of each homogeneous area of suspect material and paint by using a coding system to
delineate different colors and textures of suspect materials. The designation of each suspect ACM
homogeneous area was defined based upon the area containing the same fype of material and/or
color and texture of each material, (as determined by physical appearance, age, and general
condition) it was then considered to be one homogeneous area.

Once homogeneous areas were defined, a sampling strategy was developed for each to provide
random samples of suspect ACM. The suspect ACM samples from each homogeneous area were

analyzed using the appropriate analytical method for each sample by a laboratory that is accredited
by NVLAP .
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Sample locations Using a unique identifying number were noted on the Field Survey Log Sheet and
Chain-of-Custody Form. The Field Survey Log Sheet and Chain-of-Custody Forms accompanied
the samples to the laboratory, after being signed by the sampler. At the laboratory the analyst
receiving the samples then signs for the samples.

During the inspection some of the physical parameters documented by the surveyor for the suspect
ACM:

> Condition of material;

> Amount of exposed surface area of material;

> Activity, movement, or vibrational effects within the area;
> Potential for air erosion;

> Signs of past disturbance.

> Accessibility of material to building occupants;

> Friability of material; and

> Potential for disturbance.

Using the above parameters, a risk assessment was conducted.

2-2
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3.0 DISCUSSION OF FINDINGS AND RECOMMENDATIONS
Table 3-1, shows the location of all suspect ACM samples taken and the associated
homogeneous areas. Only the samples containing asbestos at greater than the 1 percent
guidelines were considered as ACM. For this reason the findings do not discuss the

homogeneous areas that were sampled but found to contain less than the 1 percent threshold
which NESHAP considers to be ACM.

3.1 Sampled Suspect ACM

All of the suspect materials observed were sampled so there are not any materials that are
presumed to be ACM and not sampled.

311 Spray/Trowel Applied Surfacing Material

3.1.1.1 Friable

There were no suspect homogeneous areas of friable spray/trowel applied surfacing material
identified.

3.1.1.2 Non-Friable

There were no suspect homogeneous areas of non-friable spray/trowel applied surfacing
material identified.

3.1.2
Thermal System Insulation (TSI)

3.1.21 Friable

There were no suspect homogeneous areas of friable TSI identified.

3-1
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0 3.1.2.2 Non-Friable

There were no suspect homogeneous areas of non-friable TSI identified.
3.1.3 Miscellaneous Materials

3.1.31 Friable

There were no suspect homogeneous areas of friable miscellaneous materials identified.

3.1.3.2 Non-Friable

There were eight different suspect homogeneous areas (HA) of non-friable miscellaneous
materials identified. All were HA’s of built-up roofing materials BUR-1, BUR-2 and BUR-3 and
roofing flashing RF-1, RF-2, RF-3 and RF-4 from the various sections and levels of the roofing
were sampled and laboratory analyses of the samples confirmed the materials of BUR - thru
BUR-3 and RF-1 were found to be non-ACM, while RF-2, RF-3 and RF-4 were found to contain
5 percent chrysotile asbestos in the bitumen/felt flashing on the curbing and perimeter roofing
flashing on the Low Bay and Utility Annex roofing and RM-1 on the 210" Elevation was found to
contain 10 percent chrysotile in the pitch pocket tar for the speaker supports.

3.2 Sampled Suspect Heavy Metal Paint (HMP)
3.3 Recommendations
3.31 ACM

The flashing found on the perimeter and curbs of the roofing was identified to contain 5 percent
chrysotile asbestos in three of the four homogeneous areas sampled. Due to this itis
recommended that all of the flashing on the roofing be abated prior to the material being
disturbed. It must be treated as built-up roofing membranes when being abated. This would
mean that all roofing and flashing be treated as ACM if it is within 24 inches of a curb or wall

and be abated as such. If any or all of the eight pitch pockets are to be disturbed they must be
abated first.

3-2
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Personnel Certifications
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Laboratory Analysis Data Sheets
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Phone; (407) 598-5687
e el ERPOR Wl

EMSL Analytical, Inc.
5125 Adanson Street, Suite 300, Orlando, FL 32604
Fax: (407) 599-0063 Email:

Attn: Doug Browning
Browning Environmental Serv. Tech.
3954 NW 41S8T Court
Gainesville, FL. 32606-4557

Fax: (352) 3354304

Project:  412-015 Vehicle Assembly bidg Low Bays

Customer ID: BROWSS

Customer PO:

Recslved: 12/30/04 10:11 AM

EMSL Qrder: 340402653
Phone: (352) 665-1374 EMSL Proj:

Analysis Date: 1152005

Report Date: 1/5/2005

Ashestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Asbesgtos Asbestos
Sample Logation Appearance % Flbrous . % NonFlbrous % Type
1 roof 1 VAB W Yellow 5% Cellulose 95% Non-fibrous (other) Nane Detectad
2404026530001 side at Non-Flbrous
. mechanizal room Heterageneous
NW corner
1A fibrous layer W Tan 60% Cellulose 20% Perlite None Detectad
340402653-0012 side at Fitrous 20% Non-fibrous {other)
mechanical room Heterageneous
NW comer
1B black layer W Black 10% Cellulose 10% Perlite None Datected
340402653-0013 side at . Non-Fibrous 80% Non-fibrous {other)
mechanical oM watermgenesus
NW gornar
2 roof 1 VAB W Black/Silvar 20% Glass 10% Quartz None Datected
340402853-0002 side middle cwtb  NanFibrous 20% Cellulose 50% Non-flbrous (other)
flashing Hetarogeneous ‘
3 roof 1 VAB E side  Yellow 5% Gellylose 95% Non-fibrous {(other) None Detacted
340402853.0003 at mechanical Non-Fibrous
room SE comer  Hetgroganeous
3A flbrous layer E Tan 60% Cellulose 20% Pariite None Detected
slde at I
34DaD2683-0014 Fibrous _
mechanical ream Hetarogeneous 20% Non-fibrous (other)
SE cornar
3B black layer E side © Slack 10% Cullulose 10% Perlita Nore Detacted
340402653-001% at meghanical Nan-Flbrous 80% Non-fibrous (otheg)
taom SE comer  awarageneous /)

Analyst(s) }j/:,(..d.(/ j L/ "@___.-

Randy Pnyitt {(22)

Duz to magniicalion limitations Inherent in PLM, asbastos Albers in dimenalons balow the resolution capabllily of PLM may not be delected. Samples raporiad a8 1% of haone detected
may require additional t=sting by TEM 10 confirm asteslos quenttes, The above test report relates only to the it=ms tested and
uwriiten approvel of EMSL Analylica), Inc, EMSL's Habillily 1s imited to the cost of snelysis. EMBL bears no respansibifity for sample colleclion actvities ar anaiytical methad Iimitations.
Intgrpretation and use of test reaulls are the responsibility of the client.

Aralyals performad by EMSL Orando (NVLAP #104151.0, Texaa Cert, #30-0281)

may not ba raproducad in any form witholt the express

PLNET




EMSL Analytical, Inc.

5425 Adanson Street, Suite 900, Orlando, FL 32804

. (407) 598-9083  Email
e L i J e SEIT

orl

andolabgemal.com
i ST

Atn: Doug Browning

Customer ID; BROWES
Browning Environmental Serv. Tech. Gustomar PO;
3954 NW 41ST Court Recelved: 12/30/04 10;11 AM
Gainesville, FL 32606-4557 EMSL Order: 340402653
Fax: (352) 335-4304 Phone: (352) 665-1374 EMSL Peo:
Project: 412015 Vehlcle Assambly bldg Low Bays Analysis Date: 1/5/2005
Raport Date: 1/5/2005

Ashestos Analysis of Bulk Materlals via EPA 600/R-93/116 Method using Polarized

60% Non-fibrous {other)

Light Microscopy
Non-Asbasto: Ashaatos
Sample Location Appesrance % Flbrous % HNonFibrous % Typa
4 rocf 1 VAB E s_ida Black/Silver 5% Cellulose 80% Non-fibrous (other) 5% Chrysotlle
340402653-0004 § expansion joint  Nop-Fibrous
Heterogeneous
5 utility annex NW  Black 10% Callulose 70% Perlite None Detected
340402853-0006 section of roof Non-Fibrous 20% Non-fibrous (athar)
Heterogeneous
54 tar fayer utility Black 10% Cellulose 10% Quartz None Detacted
240002853-0016 ggzg:nNgfvroo( Non-Fibrous 20% Perlite
Hetarogeneous 60% Non-flarous {other)
& utility annex Black 10% Celluloga 70% Patlite None Detacted
340402853-0006 center section of  Non-Flbrous 20% Non-fibrous (other)
roof S side Hatarogeneous
GA tar layer utilty  Black 5% Glass 10% Quartz Nona Detected
340402653-0097 :ggggn“g?tz‘;f g  MNan-Fibros 5% Cellulosa 20% Perlite
Haterogeneous 60% Non-fibrous {other)
7 utility annex NE  Black 10% Celiulose 70% Perlite None Detacted
3404026520007 section of raof Non-Fibrous 20% Non-fibrous (other)
Heterogenaous
7A tar layer utliity Black 5% (lass 10% Quartz None Detected
340402653-0018 @nnex NE section  ney_Eibrous 5% Cellulose 20% Perite
of roof Heterogeneous

Analyst(s) .7/ '_,o{_/ _4/ K' W

Randy PruftHZ.?)

Due ta magnification lirfiations intierent In PLM, eshesios fibers In dimenalans balow the resolution capahilily of PLM may not be detedledf Samples reported as <1% or nome detected
ey require sdditional testing by TEM to confirm asbestas quantities. The above test report relatas only t0 the itemb tested and away not B repeoducad In any farm without the express
written approval of EMSL Analyticsl, inc. EMSL'a llability s limited to the cost of analysis, EMSL bears no respansibliily for sampia collgction activities or anafytical method imitaticns.

Intarpratation and uee of test resulls are the responaibiliity of the client.

Analysla performed by EMSL Orands (NVLAP #1071151-0, Taxgs Cedt. #30-0291)
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EMSL Analytical, Inc.
5125 Adansan Street, Suite 900, Orlendo, FL 32804

Phone: {407) 5095887  Fax: {407) 599-0063
o s % Flaball T St i Rt SR e B S e o

ARG T

arlandelabd
et -2

Erail:
DT R S

EMSL Proj:
Project: 412015 Vehicla Asgembly bidg Low Bays

i LT AR LT

N

TG R

Atn: Doug Browning ' Gustomer 1D BROWES
Browning Environmental Serv. Tech. Customar PO:
3954 NW 418T Court Recaived: 12/30/04 10:11 AM
Gainesville, FL 32608-4557 EMSL Order, 340402653

Fax: (352) 335-4304 Phone: (352) 665-1374

Analysls Date: 1/5/2005
Report Date: 1/5/2005

Asbestos Analysis of Buik Materials via EPA 600/R-93/116 Method using Polarized

Light Microscopy
Non-Aghestos Asbestos
Sample Location Appearance % Flbrous % Non-Flbrous % Type
8 utifity annex Black/Sllver 5% Callulose 90% Non-fibraus (other) 5% GChrysotile
340402653-0008 cenfer vantilation  Non-Fibrous
fan curb fleshing  etergenaous
=} utitity annex E Black/Silver 20% Glass 70% Non-fibrous (ather) 5% Chrysotlle
F4(402852.0000 center equipment  giprg g 5% Cellulose
eurb flashing Heterogeneous
10 roof 1 VAB W Yeliow 5% Ceiluiose 95% Non-fibrous (other) None Detected
340402653-0010 :‘é‘;’;t el room Non-Fibrous '
ani
SW tomer Heterogeneous
10A fibrous layer W Tan 60% Cellulose 20% Perlite None Detacted
3404026830015 :1“:?: ha;nlcal o Fibrous 20% Non-fibrous {other)
terogenenus
SW comer Heterogen
108 black lsyer W Bleck 5% Glass 10% Periite None Detected
240402653-0020 gida at : Nan-Fibrous 5% Celluluse 80% Non-fibraus (othsr)
mechanical room Heterogenaous
SW carner
1 raof 1 VAB E slde  Yellow 5% Celiulose 95% Non-fibraus (other) None Datected
A40402653-G0TT stmachanlcal  Nop-Fibreus
room NE corner Heterpganeous
1A fibrous taysr E Tan 80% Cellylase 20% Perlite None Detected
340402653.0021 side at Flrous 20% Non-fibrous (other) '
meghanlcal room Haterogeneous
NE cornar ’
Analyst(s} W/ ﬁf’_’c_/(_/L"—’\ f
Randy Pruit¥ (22) . Ph.D.
or pproved signatory

Qe to magnification limitations Inherent In PLM, asbestos fibers In dimenalons below the resolution capability of FLM may nol be detactsd.
mey require aditional {esling by TEM ta conflrm asbestos quantities. The abova test repart relates only to the iterms tastod snd may not
written approval of EMSL Analytica!, inc. EMSL's lability 1 {imited to the cost of nalysis. EMBL besrs no rezpanslbility for sample collect)
Interpredation ang uae of test resulls are the responsibility of the client.
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tples reported as <1% ar none detecied
produced iny any form without the axpress
activities or analytical method iimitetions.
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EMSL Analytical, Inc.
5125 Adanson Streat, Suite 900, Orando, FL 32804
Phone: {407) 598-5887 Fax: (407) 539-9063 Email: orlando
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A Doug Browning

Customaer ID; BROWE5
Browning Environmental Serv. Tech, Customer PO:
3954 NW 41ST Court Recslved: 12/30/04 10:11 AM
Gainesville, FL 32606-4557 EMSL Order: 340402653
Fax: (352) 335-4304 Phone; (352) 665-1374 EMSL Proj:
Project: 412015 Vahicle Assembly bldg Low Bays Analysls Date: 1/6/2005
Report Date: 1/5/2005

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

Light Microscopy
Non-Aghertos begtos
Sample Location Appearance - % Flbrous % WNon-Fihrous % Type
18 black fayer E side  Black 5% Giass 10% Periite : None Detacted
340402653-0022 at mechanical Non-Fibrous 5% Cellulose 80% Non-fitrous (ather)
room NE corner Hetorogensous

Analyst(s) MM\‘

Randy Pruift (22)

al ¢k Cortes, Ph,D.
f If pproved signatory

Pue ta magnification limitations Inharent in PLM, B8bestos fikers in dimensions below the resolution capabilily of PLM ey nol bie et . Samples reporad as <1% of none delected
m:l): raméiga w%g?%l‘cgasltnﬁ;glbg TEi\.A o m{n a"ebeatoﬂ q;:v;t:ﬁ. The ab?;: l:slt report relstes anty to the items tested and msy n repmdueerg?n any form w?thml the expresa
wrilten z, yticsl, Inc. 's lkability is limited 16 the cost of analysia. EMSL bears no rasponsibility fac sample collEction activitl Iyt i

Interpretation ang uses of test veaults are the responaibliity of the dlient. Y a o Scllves or analylical method imtions.
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