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A I. INTRODUCTION

; .

5{ A. Purpose: To provide a scoring and rating checklist and procedure for
W) assessing damage and potential for damage and resultant potential exposure

conditions associated with the presence of sprayed-=on, trowelled=-on, or
damaged friable asbestos-containing material (ACM), and to recommend abatement

f priorities based on relative rating (R) results, Also included are examples
o of how the checklist is used to score and rate Wassessment cells",

p )

o™

iy‘ B, Problem: In September 1985, HQ USAF/SGPA requested USAFOEHL conduct a

study to review the currently known risk analysis methodologies such as the
N Ferris Index, the Navy Method, etc., and to recommend adopting cne of the

f existing systems or developing a new one to suit Air Force needs. They wanted
ot the methodology to be clear, reproducible and representative of the
gn potentially hazardous conditions created by the presence of friable ACM so

that it could be used to prioritize asbestos abatement activities Air Force~-
wide, In January 1986, we recommended to HQ USAF/SGPA (Air Staff) the
adoption of the risk analysis method developed by Versar, Inc. In our 10
February 1986 letter, at the request of the Alr Staff, we modified the Versar,

> ‘Inc. method by further defining the damage (risk) and exposure factors, and by
z“ slightly medifying their multiple regression equation. Although these changes
.L# were made, the mechanics and the intent of the model remained the same.

s C. Scope: This report includes: (1) a recommended survey procedure, (2)
$$ a damage and exposure scoring and rating checklist for sprayed-on, trowelled-
> on, or damaged friable ACM, and (3) examples on the use of the checklist, In
’x regard to undamaged friable (e.g., intact pipe insulation) and nonfriable ACM,
B the checklist may be used to document area conditions and bulk and air sample

collection locations and results. This information would be useful as
N historical records and could be used for project programming and cost
!$: estimation.
a3
$_
Y II. DISCUSSION

%) Currently, there are six methodologlies for rating the potential health
:: hazard associated with the presence of friable ACM. They are the Ferris,! the
) Canadian Ministry,! the Navy,? the Environmental Protection Agency (EPA)

’j Region VII,® the Versar, Inc.," and the EPA "Purple Book"® methods, All but
K> the "Purple Book" and Canadian methods numerically rate the hazard and recom-

mend management actions. The Versar, Inc. method was published after the
y EPA's "Purple Book." For the Navy, Canadian, and the Region VII methods, the
/ EPA "Purple Book" states "Assigning numerical ratings to assessment factors
:: and combining them into a single score cannot be recommended”.

All the above mentioned methodologies address two basic sets of factors:

= (1) current condition of ACM (type of material, degree of damage, etc.) and

,: (2) potential for fiber release and exposure (air movement in area, activity,

" accessibllity, ete.). As stated above, the latest EPA publication, the

) "Purple Book," did not recommend the use of a numerical rating system. But,

‘Ji we surmised that to prioritize asbestos abatement activities Air Force-wide,

7&; we had to adopt or develop a numerical rating system., After ewamining the six
methods, we decided to adopt the one developed by Versar, Inc. It was chosen

;s because (1) {t included all the factors from the other methods and more,
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(2) the method was developed through field testing, and (3) it included a
regression equation that could be used to numerically rate both the apparent
and the potential for damage and potential exposure conditions.

To develop the regression equation, Versar, Inc. first defined hazard in
terms of damage (D) and exposure (E). Then they subdivided these two factors
even further and finally weighted each (D has six factors and E has nine
factors). A rating sheet was made and used in a field test. This fleld test
involved scoring and rating damage and exposure for each of 166 areas in a
achool system's bulldings and plotting the D and E summed values on a "hazard"
graph (E on the X axis and D on the Y axis). Then Versar, Inc. asbestos
experts arbitrarily divided the scatter plot into six areas and assigned
hazard ranks; 1 for high hazard to 6 for low hazard. The experts "empirically
determined that parabolic substitution curvea provided the greatest
discriminatory power for classifying each hazard into one of 3six meaningful
zones," i.e., 1 « §, Lastly, Versar, Inc. used their rating form and graph
model in another field test involving 84 areas to see if their method was
consistent with the opinion of their experts. According to their statistics,
the results of the ratings correlated well with their experts' opinion and
thus supported their contention that the damage and exposure numerical
indicators aliow defining of a hazard into one of six management action
categories (see Appendix A). We decided to adopt part of the Versar, Inc.
system by using thelr multiple regression model and by adding damage and
exposure factor definitions or explanations to their original scoring
checklist., These explanations or definitions would help ensure continuity of
assessment ratings which would be needed for Air Force utilization.

The hazard values (H) from Versar's original multiple regression model
ranged from o4 to +7 ( i.e., ®»f < H < +7 ) (see equation 1 below).

H=8,0324 @« (0.1683 * D) » (0.1693 * &) (Eqn 1)
where H = Hazard

D = Sum of the damage factors (numerical range is 1 < D < 28).

E = Sum of the exposure factors (numerical range is 5 < E < 43).

These calculated H values can be grouped into intervals to correspond with
the management action categories that Versar, Inc. used to develop their
prioritization methodology (see Appendix A). For example, H values less than
2 may be considered in management action category 1 (i.e. H < 2 is category 1,
2 { H <3 1s category 2, ete.). A simplified plot of this is shown in Figure
1.

The Alr Force Engilneering Service Center suggested we modify the H range
to make all possible values positive numbers, We changed the range by adding
the number four to each side of the expression.

-l < H < + 7 {original H range)
e + 4 < H+ 4 < +7 + 04 (add 4 to the expression)

Let R = H + |}

0 ¢ R < 1N (revised range)
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The revised range contains all positive numbers and also changes the
; mathematical model to look like equation 2.

; R = 12.0324 = (0.1683 * D) » (0.1693 * E) (Egn 2)
Figure ! compares the new R to Versar's original H interval values.

Y As mentioned above, in developing their model Versar defined six hazard
zones based upon their expertise in asbestos assessment. Since the multiple
regression model for calculating H correlated well with their empirically
determined parabolic curves which separated each of their six hazard zones,

we decided to forego the use of the graph and curves and to use a modified
version of Versar's statistical model as our numerical prioritizing method-

) 0logy. We decided against using the recommended management action guidance as
‘ an indication for asbestos abatement action. "'Instead, we opted to categorize
K action by recommending priority be given to those "assessment cells" or areas
falling within a certain R range. Thus, we made the rating system a means for
prioritizing asbestos abatement as opposed to a means for requiring abate-
ment. According to the present Air Force, EPA, and Occupational Safety and
Health Act (OSHA) regulations, air sampling results are the only basis upon
which one is required to institute engineering or abatement activities to

3 reduce asbestos exposure or hazard.

Appendix B contains the survey procedure (Section 1), bulk sampling
recommendations (Section 2), the modified Versar, Inc. Air Force Asbestos
GRADE checklist including both the one and five page versions (Section 3), and
a table comparing R intervals to priority (Section i),

- > o

The survey procedure is based upon the guidance in the EPA "Purple Book."

The EPA procedure was slightly modified to take into account building '

population or use, material friability, and material condition. Portions of

the bulk sampling recommendations are from the USAFOEHL Sampling Guide., To

) acquaint the user with our modified Asbestos GRADE checklist, 15 example

q evaluations are included in Appendix C. These examples cannot take the place
of actual field conditions, but they highlight the information required to
accomplish a building survey and an asbesatos GRADE evaluation,

III. CONCLUSIONS and RECOMMENDATIONS

1. The Versar Inc. methodology was found to be the most appropriate
asbestos rating system upon which the Air Force could model its asbesatos
) prioritization system.

\ 2. A reassessment of all areas with sprayed-on, trowelled»on, or damaged
' friable asbestos»containing material should be accomplished every six months
per the EPA "Purple Book." Air samples should be collected according to the
R ratings listed in Section U4 of Appendix B.

3. Section 1 of Appendix B contains our recommended survey procedure.

4, The Asbestos GRADE system is limited to friable ACM and i{s intended
for use as an Air Force»wide asbestos abatement prioritization tool, It does
: not replace air sampling as the primary means of assessing asbestos exposure.
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APPENDIX A

Excerpts from the Versar, Inc. Abatement

Prioritization System
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VWersanr. TABLE 1

Exposyre Risk Assasyment/Evaluation
Client: Date: Project Na.
Site: Inspector Evaluator:

Area ldentification No.:
Field Sample No.:

DAMGE EXPOSURE FACTORS
Physical (% Friadle H ®
N @ n____ 3
[ 3 | , LM
n ©) N €0)
Acm Area <10 fY____ (O
l0<l00 ft m
>100-<1000 ft" (2)
water Y ()] >1000 ft* (]
N ___ 11s
Rough ____ (&)
Proximity to Items Regair Pitted (&}
<l f Q) . Mod. Texture @
1.8 R @) Smooth Q)]
e ___ O Ventilation - Vent near friadle material
Y 4}
Iype of Raterial " ()
rps _____ (0) Intake ()]
Soller m Outflow (2)
WA Q) Afr_Movement
CailingsNialls 4 H (%)
Other (0-4) n )
L ()]
Potential for Contact
<10 ft >10 ft Activity
H___@® »w___(% N )
R (5 A__ ™ n ¥3)
L@ L__(O L ()
Floor
Asbestos Content Carpet (&)
>1-<30% m e (2)
q >30-<50% (&) Concrete Q)]
. 0L ____ (%) Other (1=4)
-:t sarriers
N TotAL ____ Suspendad Cailing m
EE Encapsulation 2)
(max 28 win 1 ) Railing (3
% None (&)
Ny Commwnts: Other (1~4)
:',; Population
o 1-9 m
o~ 10-<200 @)
>200-<500 &)
h >500-< 1000 Q)
>1000 ()
N2 TOTAL
N
\;'
L,,}: [m 43 min S ]
0002 8%-£RA-3 9
iCh
2

LN Saf "- T2 T
[ S I AN NS f_‘r'k"‘ P ,.-.rq‘\_:_.r. j‘..




TABLE_3

N

)

1

yed STATISTICAL ANALYSIS
N

Multiple Regression

Model: H = =»0.1683D > 0,1693E + 8.0324

P Where

x
[}

hazard, D = Damage, E = Exposure

¥
/¢
'y
=
[}

84 points
-.' RZ = 0.7’49

)
]

122.4707

N ANOVA

IA Source SS DF ‘MS

N

5 Regression 103.97 51.985
o Error 34,8065 82 0.4245

e Total SS 138.7765 83

S 10
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L~ A mechanical and mathematical scoring, ranking, and prioritization scheme

3: {s not the full answer., Many external factors and conditions ranging from

- political considerations to socio»economic issues, to physical arrangements,

.:: to existing programs all contribute to shape a realistic program. The methods

. descrided in this article are a powerful adjunct to the normal decision»making
process. They are not the only nor the full answer to the difficult problems

ixj of long»range planning. Still the hazard graph can be divided into six

)\J regions, defining levels of increasing concern (from 6 to 1) and possibly the

A~ sets of management actions that could be undertaken. In the example

"‘ presented, the management actions corresponding to hazard ranks 1 to 6 are as
ve. follows (Table U4):

1. Immediate Removal. This area of the graph represents the major
concern, The situation is such in terms of both damage and exposure
potential to warrant immediate removal in spite of the large potential
for fiber release during abatement.

- .- -
P ﬂﬁZI‘Jcﬂf’

kY

2. Removal as Soon as Possible, Like the area above, this is a guide
to management that the asbestos containing material should be removed
as soon as possible, not waiting for the normal repair and maintenance
cycle, In a school, for instance, removal should be accomplished
during the summer or during recess periods., In a commercial building,
it can be accomplished at night over a period of days. Prior to
actual removal, it may be wise to limit access to that part of the
building.

e d
P Y

- af
M -

l'v‘f‘l' -'

3. Planned Removal. The hazard involved in these areas 1s such that
removal should take place as part of the normal maintenance and repair
cycle of a facility. This approach minimizes cost and disturbance.

LA

4, Repair, The most damaged areas should be repaired by proper
covering, encapsulation or replacement,

&
Ay St T S Sy ¢
E.I'l.l.l.l.l

5. Monitoring. Periodic monitoring of these areas should be planned
to insure that no further damage takes place.

{

6. No Immediate Action. These cases show little damage to structure
and little exposure. In most cases the material is well protected so
that fiber release is very unlikely. No current action should be
undertaken. -

o

-
L Ll

In using management actions two through six, a monitoring program should
be installed to keep maintenance and management personnel advised of any
changes that may increase the area hazard potential. It should be noted that
an area is not rated by this system if no asbestos is present. Removal is the
ultimate solution in a complete asbestos abatement program., Often the final
step cannot be applied to all facilities simultaneously or immediately. As
. mentioned earlier, the set of management actions attendant to each region of
- the prioritization hazard graph is only suggestive of the levels of concern
and 13 a gulide to deci{isions under uncertainty due to external pressures and
specific considerations.
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APPENDIX B

xS

Section

1. .irvey Procedures (see Figure B=1)
- 2. Bulk Sampling Recommendations

N 3. Asbestos GRADE Checklist
a. One Page Checklist

b. Five Page Checklist

4., Rating Interval versus Priority
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APPENDIX B

Section 1

Survey Procedures
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‘4*i A. Survey Procedures (Refer to Figure B-»1) |
Ex .
2}: 1. Set Priority. Identify: (a) residential quarters which may be used to |
Pt house young children (e.g., family housing and transient family quarters), (b)
S child care facilities, (c¢) other facilities populated or used by children or
- young adults (e.g., youth centers, schools, theaters, etc.), (4d) base
N*: quarters, {(e) medical facilities that provide patient care, and (f) other base
~\j~ facilities., The priority, a»f, is based on the age of the personnel and the
;ﬁ occupancy time. Review building records, drawings, and specifications by
N priority.
"y .
e 2. Locate asbestos»containing materials (ACM) specified in building records,
.gj drawings, and specifications and document the presence or absence of ACM,
:Ni Inspect and assess buildings according to the priority listing above.
v\.‘- -
:;ﬁ 3. Do the buildings contain friable materials? If not, go to paragraph Ui.
' If yes, is the friable material sprayed-on, trowelled»on, or damaged (i.e.,
o damaged and exposed friable material)? If no, go to paragraph 5. If yes,
o0 divide each floor of the building(s) into assessment cells. To do this, mark
$i} the location of all sprayed=on, trowelled»on, or damaged friable material on
AN each floor plan. Examine the GRADE checklist (Section 3 of this appendix).
N Determine the locations where the factors of the checklist describe common
b areas, Specifically note common areas of material condition, material
aae friability, and population., These areas are assessment cells, Mark the floor
Lar plans with the cell boundaries. (Note: An assessment cell's boundaries may be
}I} determined by ACM condition, building architecture, population distribution,
;jh: or type of ACM. An assessment cell may be as small as a room or as large as
ftJ an entire floor. Refer to the examples in Appendix C.) Collect representa>
‘ tive bulk samples from damaged pipe, boiler, or duct insulated area. Collect
e at least three bulk samples from each homogeneous (same color and texture)
Ve, sprayed»on or trowelled-on area. There may be more than one assessment cell
- within a homogeneous area. Therefore, there is no requirement to collect
k) : three bulk samples per cell. If the core sample hole increases the friability
‘;ﬂﬂ of the material being sampled, repair it with a bridging or penetrating
i encapsulant, spray adhesive, latex paint, or cover with tape. Mark the
e . location of the bulk samples with labels. The labels must have unique sample
9 5 numbers, the date collected, the sampler's name, and state "CAUTION - Possible
L Asbestos » Do Not Remove or Deface"™., The adhesive backing on the label must
< ﬁ be strong enough so it may not be easily removed. See Section 2 of this
‘-'¢ appendix for bulk sampling guidance. Also mark the floor plan(s) with the
ot same information. For those bulk sample results which are positive for
Ly asbestos, mark those locations on the floor plans and the bulk sample loration
}ﬁi' labels with a large "red A", Perform the Asbestos GRADE rating and assessment
7, based on the ACM present, Complete the GRADE checklist for each assessment
15¢ cell. Be sure to include the bulk sample numbers and identify the assessment
33 cell with a unique number which must be marked on each page (Form No.) of the
. checklist and the floor plan. Note: To save time, the GRADE checklist can be
o ’ partially completed before the bulk sample results are obtained Just add the
e results to finish the GRADEing.
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4, If there are no friable materials, there are two options., Option 1 is to

[

B discontinue the cell assessment (i.e., no further action). Option 2 asks if
& there are any nonfriable materials suspected of containing asbestos. See

Dy Table 3=»1 of this section for a llst of suspected ACMs. If no, document your

o conclusions on the floor plans., If yes to option 2, go to paragraph 5.

5. If you decide to continue the assessment and suspect there are asbestos>
containing materials (paragraph 4) or if you answer no to the guestion of
whether the friable material is sprayed=on, trowelled»on, or damaged
(paragraph 3), there are two options:

o ¥ s 4 A

. Option 1: Assume the suspect material(s) contain asbestos and establish a
n special Operation and Maintenance (O&M) Program to control potential asbestos
b hazards (refer to Chapter 3 of the EPA's "Purple Book™ for special 0&M

k guidance).

0 Option 2: Collect bulk samples from the suspected materials. The EPA
. does not provide guidance for collecting bulk samples from intact pipe,
i boiler, and duct insulation. The number of bulk samples collected may be

determined by population at risk, bullding renovation or demolition plans, the
emotional and political climate, or funding.
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Table B=1: Asbestos~Containing Materials Found in Buildings®

Subdivision ueneric nase Aspestos(s) Dates of Jse Binder/sizing
Surfacing saterial sprayed- or 1=95 193%5-1970 sodium silicate,
troweled=on portland cement,
organic binders.
Preforeed therual batts, dlocks, and
insulating products pipe covering
851 sagnesia 15 1926-1949 sagnesiua cardonate
calcium stlicate §~3 1989~1971 calcius silicate
Textiles clotn® L
blankets (fire)? 100 1910~-present none
felts: 9095 1920=present cotton/wool
blue stripe ] 1920=present cotton
red stripe 90 1920-present cotton «
green stripe 95 1920=present cotton
sheets: 50=95 1920=present cotton/vool
cora/ropc/ylrn' 80=100 1920-present cotton/wool
tuding 90-85% 1920+present cotton/wool
tape/strip 90 192Q~oresent cotton/wool
curtaina®
{theatre, welding) 60+65 1945+oresent cotton
Cementitious extrysion panels: 8 1965-1977 portland ceaent
concrete~like products corrugated 20~4S 1930~present gortland ceasent
flat A0-50 1930»present portland cement
flexidle 30+50 1930»present portliand cement
flexi3le perforated 3050 1930vpresent por:land cesent
laminated 35+50 1930=present portland ceament
(outer surface)
roof tiles 20~30 1930~present portland cesent

- clapboard and shingles:

’ clapboard 12-15 1944~1345 portland cement
stding shingles 1214 unknowneoresent portland cesent
roofing shingles 20~32 unknown-sresent portland cesent

pipe 20%15 1935-present portland cesent
Paper products corrugated:
nigh teaperature 90 1935epresent sodium silicate
soderate tsmperature 3570 1910=present starch
indented 1335-present cotton and organiceoinder
ailldoard 80+85 1925»present starch, liee, clay
Roofing felts smooth surface 1015 1910-present asphalt
ainersl surface 10~1% 1910~present asphalt
shingles 1 1971+1973 asphalt
pipeline 10 1920~present asphslt
AstestosTcontaining caulking putties 30 1930~>present linseed oil
compounds adhesive (cold applied) 5+25 1985~>present asphalt
Joint coapound 19851975 asphalt
roofing asphalt s unknowneoresent asphalt
aastics 825 1920~present asphalt
asphalt tile cement 13225 1959=present asphalt
roofl putty 10-25 unknown-present asphalt
plaster/stucco 2+10 unknown-present portland cement
spackles 35 1930+1975 starch, casetin,
synthetic resins
sealants fire/water 50-55 1935-present castor oil or
polylsodutylene
cement, insylation 20+100 19001973 clay
cesent, finlshing s 1920+1973 clay
cesent, sagnesia 5 1926-1950. sagnesi{um carbonate
Asbestos ebony products 50 1930~present portland cement
flooring *ile and vinyl/asbestos tile 2% 19%50-present poly(vinylichloride
Sheet Goods asphalt/asbestas tile 26+33 1920~present aspnalt
sheet goods/resilient 30 195Q~present dry olls
Wallcovering vinyl wallpaper 68 unknown~present had
04 Paints and coatings roof coating (254 1900+ present asphalt
\\‘ air tigne Ak 1980-present aspnalt
¢ The inforsation in this Appendiz 13 taken, with modification, from: Lory EE, Coin 0.C. February
1981, Management Procedure for Assesssent of Friable Asdestos [nsulating Material, Port Huenemwe,
CA: Civil Engineering Ladoratory Naval Construction Battalton Center. The U, S. Navy prohidits
the Jse of astestosvcoontalining saterials vhen acceptadle nonasdestos substitutes have deen
identifled,
\ 4 s La0oratory aprons, glove, cord, rope, fire dDlankets, and curtains say de cowmon in schools.
20
'k_;,‘.'
LYY
nl“_.

R AN I I S

|
e 4
) ' vf' 4' T " -t "",- ;“:—“ -"3." LSRR AN 'ql ST e T VSR O R ~ \
- - LI AP S e IR r" .‘ 'i\ *.'
\L& "lh\..‘h S NN, 'Nu'? NG W, 1%, VO AN -,"% BRAE "'J,' A ‘\"’h’. }_.}_.'Fi‘)-_.h AW ."u 'rx -{:'.t{: :-". J‘t—l‘ :




-
N R R
o e g

]

S
TV

K
T by

o,

i
B

)

0

e

¢

.

AR

ALY

'?}fl

APPENDIX B

Section 2

Bulk Sampling Recommendations
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;g BULK SAMPLING PROCEDURES

o~

T Asbestos>Containing Materials (ACM)
N

1. Suspected ACM Sampling

a. Purposefully identify areas and materials to be sampled based on
building specifications and visual observations.

NN

’ (1) Friable material (able to crumble with hand pressure),.

(2) Exposed and deteriorating nonfriable material.

y
Ay
PRV

(3) Damaged and exposed pipe and boiler insulation.

A, 5 ey

s & =

b. EPA recommends collecting three bulk samples from each homogeneous
area. "A homogeneous area contains friable material that seems by texture and

3 color to be uniform," Sample collection should be evenly distributed
N throughout the area or chosen at random (see reference b)

r
o 2. How to sample

»

a. Be careful

b. Use a containment device: Since the material should not be sent wet,
use a containment device such as a plastic bag around the sampler,

c. Avold inhaling any fibers regardless of the anticipated concentra=-
tion, Minimum protection is afforded by a cartridge type respirator with high
- efficiency filters.

- d. Obtain a core sample: This is a complete cross»sectional sample of
the material from the surface it is covering to its outer layer. Forceps, a
e coring device, or even one's fingers can be used to collect the sample
(disposable gloves must be worn if using your fingers). Twenty cubic

ﬁ; centimeters of the material will be enough for analysis. Clean the sampler
’ and the gloves with a damp paper towel after each use,

,l

-,

'i e, Place the material in a clear glass container: With a single use

oF ‘ sampler, only wet>wipe the exterior before capping. With a reusable coring
device, eject the sample Into the glass container and wet>wipe the device.

. f. Label the sample and the sample location: Clearly identify the sample
with location, date collected, etc. Mark the location with tape and note the
o sample number and date. Also, identify the location on the building floor

s plan.

.: g. Clean debris: Use a wet towel or a high efficiency particulate

W absolute (HEPA) vacuum cleaner to cleanup debris., Discard as asbestos waste,
o .

4

;d 3. Repalr the damage caused by sampling: Latex paint or spray adhesive may

A be used to repair small (20 cc sample) damaged areas, Tape also works well,
{ 23
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Recommended publications: |

a. Guidance for Contolling Asbestos»Containing Materials in Buildings,
EPA 560/5-85-024, June 1985. ("Purple Book")

b. Asbestos»Containing Materials in School Buildings » Guidance for
Asbestos Analytical Programs. EPA 560/13=280»017A, December 1980. (This
document applies a statistical approach to bulk sampling)

c. EPA Office of Pesticides and Toxic Substances hotiine: 800-424-»3065,
(Source of EPA publications on Asbestos)
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ASBESTOS BULK SAMPLING KIT

" 1. Wide mouth, clear, glass sampling containers,

2. Tweezers or wooden tongue depressors for taking sample.
3. Labels for marking and identifying the samples.

) 4, Paper towels for wiping the sample containers.

5. Tape for sealing the sample container.

)

)

3 6. Disposable plastic gloves for hand protection., Surgeon's gloves are okay.
!' .

N 7. Plastic bags for disposal of excess debris and used protective equipment,

8. Protective eyewear for overhead sampling.

N 9. Disposable coveralls, as necessary.

i 10. Disposable drop cloth, as necessary.

i1. Respiratory protection.

12. A judgment has to be made by the individual taking the sample(s) on the
type and amount of protection required. The process of taking bulk samples
can arouse a great deal of interest., Be discrete. Taking samples after duty

hours may be the best approach, especially if it requires donning of full
protective equipment,

-s 25
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SAMPLING FOR BULK ASBESTOS

SAMPLING

Use a clear 2 oz wide mouth glass jar. Collect a representative sample c¢f
the material to be analyzed and place it in the jar. Screen out gross
particles, (i.e., extremely large pleces, unless the material is of block
type) collect approximately 20 cc of sample, If this poses any problems,
contact the Labeoratory (Mr Ken Roberson, AV 240-3626) for information before
proceeding wlth the sampling. Label the sample jar with a label and tape the
cap down so that it does not come loose during shipment to the laboratory.

SHIPPING

Enclose the sample jars in a plastic bag and then place the bag in a box
with sufficient packing material so that the jars do not break in transit.
Include the appropriate sampling forms with the samples, If the analysis is
required on a priority basis, contact the Laboratory (AV 240=3626) to report
the problem and the number of samples to expect, On all priority analysis
requests, include a letter requesting priority analysis, the reason for the
priority, and the name of the person contacted about the request. Please mark
the sample forms "PRIORITY" in red.

Below i3 a list of sources and catalog numbers for suitable jars:

Fisher Scientific Straight>Sided Round Bottles

50 FADEM Road Catalog No. 03=320=-3B

Springfield ND 07081 Cap 2 oz price: $27.00 per case of 24
VWR Scientific Squat Form Bottles

P.0, Box 7900 Catalog No. 16195=044

San Francisco CA 94120 Cap 2 oz price: $26.52 per case
Wheaton Sclentific Wide Mouth Bottle

1000 North Tenth Street Catalog No. 221174 _
Millville NJ 08332 Cap 60 mL Price: $42.33 per case of U8

American Scientific Products Wide Mouth Bottles
Division of American Hospital Catalog No. B7u454=l4
Supply Corp. '

McGaw Park IL 60085

12312-689-8140




APPENDIX B

P Section 3

Asbestos GRADE Cuecklist
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AIR FORCE Form #
ASBESTOS GRADE CHECKLIST
for
SPRAYED=ON, TROWELLED=-ON, or DAMAGED FRIABLE MATERIAL

Base: Bldg/Rm Nos.:
Facility/Office: Inspector (date):
Sample Numbers (Air and Bulk):

PART I: DAMAGE or RISK

»Physical., Assess damage based on visible evidence of work surface
accumulation or the condition of the sprayed-on or trowelled»on surface
materials. ’

(5) High » Dislodged pieces are evident on work surfaces.

(4) Moderate = There is evidence of visible material fallout.

(2) Low » There i3 some evidence of material fallout.

(1) Minimal » There are isolated and very small areas of material
damage or fallout.

(0) None » No damage or evidence of any material fallout.

’

>Water
__ (3) Yes » Visible water damage.
__ (0) No = No water damage.

»Proximity to items for repair., If both A and B apply, sScore the one with the
highest rating. (Check all that apply. Maximum of 3 points.,) How far is
the material from routine maintenance areas? )

A. Sprayed»on or Trowelled»on: Could the material be damaged by routine
maintenance?

(3) <1 ft or a celling panel contaminated with ACM must
be removed,

(2) 1 <2< 5 ft

(1) 5 f't

(0) 5 ft and no routine maintenance,

2
2

B. Plpe, Boiler, or Duct Insulation: Could damage occur as a result of
routine maintenance.

(3) A celling panel contaminated with ACM must be removed.
(1) Yes
(0) No

PREVIOUS PAGE
1S BLANK
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>Type of Material.
score the friable material with the largest area.
categories that are found.

illaolin A

If area or room contains numerous categories of material,
Check all other

___(o’u) Other material, i{.e., wallboard, ceiling tile, or floor
tile with exposed friable ends, abrasions, etc.
__ (1) Boiler and/or pipe
(3) HVAC = Suspected ACM on exterior of ducts
__ (4) Ceilings or Walls
»Potential for Contact by Occupants. How far is the friable sprayed=on,

trowelled»on, or damaged material from the heads of the room or area

High, medium, and

occupants? Regardless of whether there 1is a barrier.
low refer to the chance of the room or area personnel actually disturbing
the ACM.

<10 ft 210 ft

(8) High . (5) High

(5) Medium (3) Medium

(2) Low (0) Low

»Asbestos Content,
probability of becoming airborne.

(1) 1<% <
(3 30<% <
(5) >50%

indicate asbestos. If so, NO HAZARD.
Bulk sample results

Sample No. Type Asbestos ]

DAMAGE (D) TOTAL (Max 28, Min 1)

32

Source

Evaluator (date)

. i w
- ad »
~ i
b A : R ! !

Use the percentage for the material that has the highest

All bulk samples from the friable surface or damaged material{(s)

'.: \~'\ \ '\Q




Wl Form #
i AIR FORCE
o\ ASBESTOS GRADE CHECKLIST
) '& for
K SPRAYED>ON, TROWELLED=ON, or DAMAGED FRIABLE MATERIALS
.’l'
-«r’",\‘ PART II: EXPOSURE
o
Q.Q. »Friable. Defined by EPA: "hand pressure can crumble, pulverize, or reduce
f."-s{ . to powder when dry". Score the friability of the surface or damaged
v material.
w0
VN __ (6) High » Material is fluffy and/or the slightest hand pressure can
f%: : dislodge it. A slight breeze may disperse the material.
N __ (3) Moderate » Material can be dislodged or scraped or crumbled by
": hand.
s (1) Low = Material is firmly bound, difficult to scrape off by hand.
.o
:-:.:- »Area of visible surface or damaged friable material.
s
":t — (o) <10 r¢? These small areas should be repaired ASAP,
‘ __ (1) 10 < ft? < 100
__ (2) 100 < f£2 < 1000
f.:-; — 3 > 1000 ft?
A
22
: ‘-f »Walls, Refers to the ability of the walls to hold fibers for reentrain=
‘ ment. If more than one type, score the roughest. If the wall material is
" exposed friable asbestos, score as rough. | I
AN ,
.;-}{ __ (U4) Rough, Difficult to clean with a HEPA vacuum.
By __ (3) Pitted. Difficult to clean with a damp cloth but cleanable
g with a HEPA vacuum.
W __ (2) Moderate. Can be cleaned with a damp cloth.
i __ (1) Smooth. 'Easily cleaned with a damp cloth.
5% ’
‘»,3: >Ventilation. Check all categories that apply. (Maximum 7 points)
o 4
o __ (5) The interior of the supply duct or plenum {s coated or littered
o with friable material or is within 5 feet of a supply diffuser or
C::‘ fan and the condition of the material may result in fibers being
::.-: entrained into the airflow.
w7 __ (2) The interior of the return air duct or plenum is coated or littered
'f:-’. with friable material and is part of a recirculating system.
oL __ (1) Air veing supplied to the room or cell is: (1) drawn from an area
o where the potential for asbestos fiber release is possible, or (2)
o part of a recirculating system where fibers may be drawn into the
e system.
::-;:j __ (0) None of the above applies.
.-}.
2o,
I
;-:j 33
o
>3

..................

>

T

) ._'.-".{:. "
ot \.-\

AN TR TR R AL RN T
LRSI

T N N T IR L TARTN T WA T T
e A ‘Qﬁ'w"i.-_".-}ﬁ:_ .~‘-.-\ﬂ
ALK At &I‘A DR Y LR RN T




I

PRSI Y

-
> .

-‘r. .‘

LR

-~ g w

P 2T

ARy

-
) Fll'y *
VN Ty oy Sy Ry Sy Ay )

!

._‘;_\

NAS S

g o Al arda atd A g oAk AR L e B m e AeA A o v befln Ba< das b~ a2 ik - od y—-vr-_vv“

Form #

»Air Movement. This refers to the general air movement in the room or area
that may affect the friable surface or damaged material.

(5) Material is subjected to routine turbulent or abrupt air movement.
__ (2) Material is exposed to perceptible or occasional air streams.
— (0) No perceptible air flow in the room or area.

»Activity. Refers to forces acting on the surface covered, l.e., vibrational,
water or steam, etc,

__ (5) High » Friable surface or damaged material is subject to constant
vibration (mechanical rooms).
(2) Medium » Occasional vibration., (a warehouse where forklifts are
used, next to an active runway, kitchen)
(0) Low = Administrative office, library, classroom, storage room,
stairway or corridor, waiting room, etc.

»Floor.

(4) Carpet or an extremely rough surface difficult to clean by HEPA
vacuum or by a damp cloth,

(2) Seamed or rough surface (e.g., uncoated concrete).

(1) Smooth continuous surface (e.g., finished or coated concrete,
smoothly joined tile, ete.).

(0»4) Unique situations (wood or dirt floors with varying degrees of
smoothness,

»Barriers. If both A and B apply, score the one with the highest rating.
Check all that apply. (Maximum of 4 points)

A. Refers to sprayed»on or trowelled»on material on ceiling or walls,

(1) Suspended ceiling or accessible secondary wall,

(2) Encapsulatlon or covered with nonasbestos material.
{3) Railing or chicken wire,

(4) None

. Pilpe, Boiler, Duct, or Other surface or damaged materials. Percent of
otal exposed and visible to the occupants.

cr O
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8 ):_
0. .
?:3: ' »Population., This involves defining the average occupancy and outside visitor
: traffic (do not count visitors from within the building) of a room or area
Y, based on an 8 hour per day exposure, For example, a waiting area at
N - Finance normally has 15 individuals assigned to the office. They see
,' approximately 240 customers from outside the building over an 8 hour
‘ y’ day. Each customer 1s serviced and gone within 30 minutes.
3y ’
! ( (240 persons X 0.5 hours] / 8 hours ) + 15 occupants = 30
l’_'
\.: I'.‘l!...'ll.l.ll.‘...‘.l.ll.'!...'....l.I....l..ll.lsccre asz
o
. ‘."
b _ < 9 or for corridors
2 —_(2) 10 X Pop < 200
__ (3) 201 £ Pop £ 500
o __ (4) 501 < Pop £ 1000
Y JQ — (5) > 1001 for medical facilities, youth centers, child care
¥ Ei ' facilities or residential buildings irregardless
:. " of the population,
l-’.'i.
S
P EXPOSURE (E) TOTAL (Max 43, Min 5) Evaluator (date)
" —_——
b
.'-“,;
YN R = 12,0324 » 0.1683 * D » 0.1693 * E
-
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- Rating Interval versus Priority
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Section U

R = 12,0324 » (0.1683 * D) = (0.1693 * E)

where: R = Rating 0.0401 < R < 11,0176
D = Sum of D 1 <DL 28
E = Sum of E 5 < EX 43

Time, money, manpower, and the local political and emotional climate may
determine the frequency and extent of the actions undertaken by the base. The
below listed recommended actions only refer to exposed or damaged friable ACM.

Recommended Actions

AF Semiannual Air Sampling®* Re GRADE+ R
Priority visual (Checklist: Interval
Inspection®™ BG 1/2 1 Sect 3 App B)

1 yes yes yes

2 yes yes yes ' 1/2 6 <RKCT

3 yes BEE BEE BEE 1/2 TSRS

y yes BEE 8<R<9

5 yes BEE 9 <R 10

6 yes BEE R <10

The BEE should include inspections of all ACM as part of the annual
facility surveys.
* BG » background, 1/2 » semiannual, 1 » annual

The BEE makes a local decision whether to air sample.
+ Re>GRADE of a priority 1 assessment cell 13 not necessary unless it is
needed to decide priority within the group or the cell has had the
asbestos abated or disturbed. Re»GRADEing of priority U=6 cells should be

s accomplished at the discretion of the BEE based on damage and/or exposure
ol factor changes, Note: the action level for asbestos exposure {3 0.1
;;: fibers per cublc centimeter (f/cc) as an 8»hour time weighted average
L (TWA). Occupational physicals and routine air sampling do not have to be
] accomplished {f the representative samples do not exceed 0.1 f/cc as an
o .
-~ 8>hr TWA.
i
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APPENDIX C

Evaluation Examples

Note: In all the succeeding examples, the results of

known,

friable material not knowing if asbestos i3 involved.
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In all cases except those where historical data exists or where the
building records specify asbestos type and percent, the building inspector
will evaluate the assessment cells with sprayed»on, trowelled»on, or damaged
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SUMMARY OF EXAMPLE EVALUATION RESULTS

Example # R Damage Exposure AF
Value (D) (E) Priority

12 4,6032 20 24 1
15 5.6200 21 17 1
b 6.4585 13 20 2
7 6.6228 8 : 24 2
1 6.7991 15 16 2
10 6.9634 10 20 2
1 T7.1297 7 22 3
6 7.8109 " 14 3
3 7.9772 8 16 3
8 8.4901 13 8 y
9 8.6514 5 15 b
5 8.6554 9 1" 4
2 8.8207 5 14 y
13 9.3296 5 10 5
14 10.8523* 2 5 6

* No damage to friable ACM., Rating not necessary. The "Exposure: Friable,
Area, and Barriers" ratings were given a 1, 0, and 1, respectively, Jjust
to complete the rating exercise.
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o EXAMPLE No, 1, Mobility Processing Hangar
) \.'1
)f Assessment cell: an entire building
g The structure 1s 200 feet (ft) long, 75 ft wide, with a gabled roof 30 ft high
) at the walls and 45 ft high at the peak. The walls, hangar doors, and the
Q{; ceiling are all insulated with the same uniformly colored or textured,
o sprayed»on highly friable asbestos»containing material (ACM), 5»30%
- chrysotile. The insulation is held {n place by chicken wire. To protect it
' from damage, a five foot high corregated metal barrier was constructed along
Ry the base of the three walls. The floor of the hangar is a finished

b concrete, Inspection of the floor, desks, processing equipment, etc., did not
reveal any ACM fallout; however, there was a layer of dust. Mobility

; exercises are conducted quarterly; approximately 400 people being processed in
‘(' two days. It is estimated that each processee spends only 30 minutes actually
in the hangar,

f- The facility 13 located adjacent to the runway. Takeoffs by C»5, C>»141, and
:f: other large cargo and personnel carriers appear to shake the structure,
Z'j: Generally, the doors are left open during processing and in the summer

b, pedestal fans supplement the outdoor breezes. Winter heating though not often

required 1s provided by radiant fixtures. Therefore, there are no insulated
- pipes or boilers in the hangar, There is no water damage, no evidence of any
- damage to the insulation, and no routine maintenance history or requirements
.{i involving insulation contact or removal,
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EXAMPLE No. 2, Clinic Hallway and wWaiting Room
Assessment cell: a corridor on the basement floor

The area in question is the ground floor corridor of a clinic. This same
corridor also serves as the waiting area for the laboratory and x»ray. Normal
waiting time is 10 minutes for both sections and each sees on the average of
30 patients per day. The corridor i3 100 ft long, eight ft wide, and eight
and one»half ft high. There are no ventilation grills or duct openings
through any of the painted concrete block walls., Eight insulated pipes run
the entire length of the corridor and they are approximately seven and one-»
half ft above the carpeted floor. There i3 no evidence of any water damage to
the insulation. The painted lagging material over the insulation is slightly
damaged in three areas for a total of one»half a square foot of exposed,
moderately friable ACM. The insulation contains 5-15% chrysotile., The
lagging material is 85% chrysotile woven with cotton.

Note: The damage should be quickly repaired or encapsulated., After
abatement, this area may be removed from the semiannual visual inspection
scheme (see Section 4 Appendix B). Remember, the checklist only refers to
sprayed-on, trowelled-»on, or damaged friable ACM, The ACM should be checked
during the BEE's annual walk=through. Future repair or renovation work in
this area should be assessed for damage potential or ACM involvement.
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EXAMPLE No. 3, Boiler and Heating Plant

Assessment cell: an entire building. The office is considered within the
cell.

This 30 year old boiler and heating plant has five boilers, two surge tanks,
two de»aerators, and hundreds of feet of insulated, lagged pipes. The
structure is 200 ft long, 60 ft wide, and 40 ft high. Most of the insulation
is in good shape; however, there are spots where the insulation is exposed
such as manhole entries, places where workers have stood on the pipes, and
where the ACM mud has deteriorated around valves due to age. In all, 18
exposed or damaged areas were found which makeup an area of approximately 20
square feet. Eighteen bulk samples were taken from these highly friable areas
and the results indicated the insulation and mud are 5>75% chrysotile
asbestos, :

The plant is monitored by three shifts of three men each, Each shift is eight
hours. Most of the men's time is spent in the enclosed, air-conditioned
office. But, they periodically walk the floor to inspect the equipment and
check the gages.

The floor is finished concrete and the ceiling and walls are fiberglass
insulated. The backing on the fiberglass insulation is smooth and appears to
be plastic., Less than 1% of the backing is damaged.

Lastly, the plant is usually very warm even in the middle of the winter,
Therefore, all the doors are kept open to let the air move through the
building and keep the temperatures bearable.
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EXAMPLE No. 4, Foundry

Assessment cell: the main floor and the storage area. See Example 5 for the
assessment of the offices.

This gabled structure {s 150 ft long, 100 ft wide, has 15 foot high walls and
a peak height of 30 feet. The entire ceiling area has sprayed=»on asbestos
insulation., Three bulk samples taken from the homogeneous material indicate
the asbestos 1s 50»75% chrysotile and is considered moderately friable. The
ACM was painted white five years ago but the coating is beginning to peel and
flake, The only area where the workers can contact the ACM is the elevated
storage area. Storage was constructed on a platform within the main structure
along one quarter of the east facing long wall., The ACM is only six feet
above the storage floor, Supplies are retrieved from storage about 10 times
per day. ’

The walls of the foundry are corregated sheetmetal and the floors are
unfinished concrete. The storage area floor i3 a metal grate.

Overall the insulation is in excellent shape with no water damage. However,
there is physical damage to the ACM in the storage area where there is
evidence of material damage and fallout. Small pleces of insulation can be
seen on the tops of boxes in the storage area and below the storage platform.

Since foundry work is hot work, the doors are usually left open. The 20 men
working in the facility may move throughout the facility to accomplish their
tasks. Some castings are very large and require a forklift to move,

All the bullding floor space is not used for foundry work. There are offices
at one end. Foundry floor space takes up approximately 13,000 f£t? and the
offices the rest. See Example 5 for the offlice evaluation.
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EXAMPLE No. 5, Foundry Offices

Assessment cell: the offices. This i3 one of two assessment cells for the
entire building.

See Example 4 for the description of the building. These offices were built
at the north end within the main structure, The offices cover approximately
2600 ft?, The interior ceiling height i3 only eight feet. The offices have
wall to wall carpeting with painted sheetrock walls and a suspended ceiling
made up of 2 ft X 4 ft panels, There is no evidence of any material fallout
on top of the ceiling panels, Window air conditioning units provide

cooling. Forced air heating from an electric furnace is ducted above the
sheetrock ceiling through grills into each office. Air is supplied to the
furnace from the interior of the foundry building. The warm air ducts are
insulated with fiberglass, There are no ACMs in the offices. The only ACM to
consider is the insulation on the celling above the office structure. Lastly,
five personnel work in the offices full time,
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EXAMPLE No. 6, Administrative Offices

Assessment cell: only one of many assessment cells in the entire office
building.

This office is 20 ft X 20 ft with a curved ceiling, 15 feet at the center and
10 feet at the walls and is one of 15 of similar architectural design, Five
people work full time. The floors are carpeted and the walls are painted
plaster, The ACM is on the ceiling. According to the facility folder, work
was done in this office many years ago and they scraped some of the ACM off.
Now the ACM is 1/4 to 1/2 inch thick, 15-»30% chrysotile, and painted white,
The material 1is firmly bound to the celling but is friable. It has been
damaged by water caused by a difficult to trace leak in the roof, Approxi-
mately 5 ft2 of ACM is beginning to flake off and personnel in the office have
reported finding these flakes on the floor and their desks, Two rows of
fluorescent lights hang from the ceiling. The lights are suspended by 10
hangers. Supply air i{s provided to the room by an 18 inch diameter ceiling
diffuser, The return air grills for the recirculating ventilation system are
located in the corridor, A cloth strip attached to the diffuser indicates a
strong inflow of air, but there is no evidence that this air stream is
deteriorating the ACM.
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EXAMPLE No. 7, Penthouse Mechanical Room

Assessment cell: there is sprayed»on ACM on the supply ducts throughout the
building (see Example 10). The assessment cells for the building were
determined by the condition of the ACM in the area and by the architecture
(offices, corridors, patient care areas, etc.).

The penthouse is 30 ft X 30 ft X 10 ft high and sits on top of a five story
building. Highly friable ACM, 5»15% chrysotile, covers three of the four
sheetmetal walls, The fourth wall is made of concrete blocks and separates
the room from the elevator shaft and penthouse. The room is crowded with
pumps, small air handlers, and compressors. The closest piece of equipment is
three feet from an ACM insulated wall. Being on the top of the building, the
penthouse is subject to constant wind that can shake the walls. Also, the
vidration from the machinery affects the walls. There i3 no damage to the ACM
but the dust on the equipment appears to contain fibers. Results of recent
air sampling indicate fiber concentrations as high as 0.1 f/cc. The celling
is sheetmetal and the floor is unfinished concrete., Once per week, two
maintenance men visit the penthouse to inspect the equipment and the adjacent
penthouse's elevator motor and pulleys, The inspection usually takes one hour
to complete. The door to the penthouse and the metal joints are well sealed
to keep out rain, therefore, there are no perceptible air streams in the
mechanical room penthouse,
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EXAMPLE No. 8, Laboratory

Assessment cell: includes a corridor and three offices., The offices open into
the corridor and the doors usually stay open.

The laboratory is a large building 150 ft long X 100 ft wide. It was
constructed in the 19608 and asbestos fireproofing was sprayed»on the concrete
underside of the roof. This friable ACM is 30»50% chrysotile and is rather
firmly bound to the substrate which 13 concrete, There are approximately 25
office or administrative areas, 10 corridor areas, one large open lab area,
two latrines, and three storage or janitor rooms, Ten of the offices have
plastered ceilings, but all the other areas have perforated ceilings. Each
perforated panel is 12 in X 24 in., Resting on top of the panels is fiberglass
batting which was found to cover approximately 95% of the panels. The ACM
above the plastered and perforated cellings is deteriorating with age and in
some areas has been disturbed. The deterioration is not noticable where the
batting is in place, but it is noticable when the batting is removed or where
the batting is not in place. In two areas of the building, ACM could be seen
coming through the panel perforations.

The assessment cell is comprised of a corridor 25 ft long, 8 ft wide, and 8 ft
high to the false ceiling and three offices 20 ft X 20 ft each which have the
same ceiling and open into the corridor. Three people work in each office
full time., There are two panels in the corridor where the batting has been
removed and ACM can be seen coming through the perforations, Examination
above the ceiling revealed large chunks of ACM lying on top of the panels,
There 1s no water damage. The walls are painted plaster and the floor
covering i3 vinyl asbestos tile, ACM has fallen through the ceiling perfor=
ations and was found on the floor of only the corridor. There is no percept-
ible air flow in the corridor or the offices. The air supply grills are (n
the offlces and the return air grills for recirculating the air are in the
corridor.
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EXAMPLE No. 9, Accessory Repair 3uilding

Assessment cell: an entire building.

This building was constructed 40 years ago. It is 200 £t X 250 ft with a 20
ft ceiling, There are 150 full time employees spread out through the facility
working at many different work stations, The work environment i{s open bay and
involves desk top, hand tool repair. Heavy equipment i3 not required to move
items. The floor i3 painted concrete, the walls are painted brick, and the
celling is comprised of metal beams and wood. The ACM in question insulates
the hundreds of feet of pipes suspended 15 to 20 ft above the work areas, The
ACM is 30»50% chrysotile asbestos, The pipe lagging i3 in generally good
shape and there is no evidence of material fallout., The three damaged pipes
expose only about 10 ft2? of ACM. What is exposed is very friable., Hot water
space heaters provide warmth during the winter. The doors and the windows are
usually left open from spring to fall for ventilation and cooling. Pedestal
fans supplement indoor air movement.

Note: As noted in Example 2, once the damaged ACM is repaired, the area may
be dropped from the semiannual inspection scheme. A local decision would have
to be made concerning the priority of abatement associated with these small
damaged areas.
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EXAMPLE No. 10. Hospital
Assessment cell: corridor of a five story building (see example 7).

The 8 in X 12 in supply air ducts in the old part of this 5 story hospital are
covered with sprayed»on, very friable ACM, 5»15% chrysotile. The area being
inspected is a first floor carpeted corridor, The elevator i{s in this hallway
and hospital personnel, patients, and visitors use {t to access other floors,
The walls are painted plaster, and the ceiling is made up entirely of perforated
ceiling panels. When initially installed, the panels had fiberglass batting
resting on top of them, but over the years 50% of the batting in the hallway has
been removed. Inspection above the panels reveals extensive material damage and
fallout. Although the ACM can be seen through the perforations, there is no
visible evidence of any material fallout in the corridor. There is no evidence
of any water damage., The utilities for the second floor are located in the
three foot space above the paneled ceiling, and due to the age of the facility
require frequent attention. This space is not used as a return air plenum, but
there are return air grills for the recirculating system in the 30 ft long X

12 £t wide and 9 ft high corridor.

A

R R R )

.

s

B
.

A L3

_'
P d

v v

63

.:5")!. .l' '7 "

N

J“
W
-




P aAte Rte ahe Aoy

ﬁ.‘I\'Nﬁ%Nl\hhuﬂ&llt L0 V5% S \mﬂ.:.hdil-ﬂ\mu —-ﬂJSQVigdﬂ@l:f:n % 31v) sumqunN 8| dwes

) *M 249 = 3 ¢ FROT'D ~ € » FAOL'D - YZEO ZV = M 1Ry ey TTTTORZ. | \®I0L (3) eunsedy3

~E§.:Jo> 10 pAw 40 1001~ A%Il tanetTHngTIOG (b)) !00S>90d5102 (€)™ t00zSdod>Qt (Z) 7 tsJopy1aen oy Jo 6% (1) ‘:uoyiendod e

0015%>62 () '5.S%>08 (£) '0S5%>8z (2)T '%SZ> (1) fl.3mm Jmuip Jo 3Ing ‘Jeiyod ‘edid - .q.

auoN (p)  'Arym s0 Bupiiey (£) T tuoypymgnededuy (z) tBui(i8d puedsng :§I tgeM 10 BU)||AD UO UO_PA| |BMOIY JO pekwidg - .®,

:1(21d v jo vew) Apdde yeyy (1P yoey) ‘Buyres 1s8yBLYy Bl Ylis Yo BY3 8s0OS ‘Aqdde "q pup ‘P Uylog J] “8I9IIPQ o

suojiIrnyIe enbyun Av-ovl|l taJP4INS SNONUEIUOD YIoows Auvlll tedleysns yBnos IO powWeNS ANVIII tyndue) AQW“NI 11004 »

*238 'wonu BuyIIEM ‘WOOIESP (D ‘A 40 UIWPR-MOT aawy.. teeqiA |PUOSSPIDO-WN|PAN (Z)  !SeaiAs 1ue1suod_ubiH (S) :AI4ALIOV o

J3» ydesisad ON .i tyym 3dasied 03 pesodxl (2)  twaw J@ ydnage 40 UG (NQINY BUINOY (S)™ :1.1®N BULIIN Y JUSWBAON JIV e

suoN (0) !1®;3jueind seqjyd-Ajddns J4y :Yl tuanyjes Jojsejul (2)  tAddns Jojueju] (G)  :(S31d £ x®w) UCLIT|LIUGA o

C§J¢ ot/ % J..—* a9g K.ﬂ\- ujoows :wﬂ teyesepon () tpe11td (€) tuBnoy (¥)~  siiem o

f1o0y/ Ler39 apul 40 7y 00017 (£) tooor>Zi4>00¢ Qm—‘ t001>234501 (1) fZ14 OF> (0)7  :1.3PM ®IQITIA JO €8IV o

%% 25 AL RS 51 iYW Mo1 (1) ‘ejeseponw (€1 ‘ubid Smu :01aPyId o
..L*OOHu \AQN\QN 14 \v(:di‘\.\ senserree IWNS0dXI 13 VIPd sevcccee

0\ \e3o0) (Q) eBeweq

ToTSAGSE i SATAWET 1P OuVIVI ON '%0S< (S)  '0G3w>08 (€) LOES %> T 2§| 1@oJsd 1RAUALY Ul4M % ‘JUSIUOD SO01%8QSY o

®o3 (0)"  twoipen (£) taf (§) L34 oT<. ftmo] CS: twnipew (6) " tuBim (8) T .14 Ol>. 1313PIU0) JOj (®1IUSIOd o

spres 4o SBuL e (v)  'IVAH .8\\ tedyd sospue IR0 (1) 1, 3ew B1aPIIS JBWID (b-0)  *1.3¥W JO odAh) o

oON (0) 'SPA (v)  t-wejyuod (eued Bui 10 ey t ¢ cjupem augnos Aq eBewmg ‘uoiir(nsul I13nQg JO ‘aejjog ‘edig " .Q.

Syupew c3Inos ON 14 ST (0) T 134 ST (1) 114 651 (z)" trwejuod (eued BULIIRd 40 34 1> Angj tu0_pa||®n0J) JO PeA®sdS ".W.
t g Jwy Moy “(S3d € vrl) “BuLIR ISPUBIU BUY UIe AUO oYy #1038 ‘A|dde ‘q pue "® yjoq j1 "ayedey U0y sweil 0y AJIWyn0Jd o
oN (0)7F teeA (£)7 teBeweq Jer1Em o
suoN (0) 7 tiewiuim (1) A tmol (Z)7  teirsepon (¢)7 " tuBin (G) :@dueniAe eiaisiA “eBrueg 1®3154ud o
seseveve NSIH/3IOVYRVG i1 1IPd XY XIY T

“\bﬁ _H0¢ Z7(31v0) ¥01234SNT %ﬂﬂdu_to;::u: ooe "SON wy¥/9078 %%Jn;

AVINILVN J1EVINY GINVAYO JO ‘NO-JITNT1IMONL NO-03AVHdS 203 1STINI3IH) IOVHD SOLSIASY IJIHO4 MV

Q\ s wiod
‘e oy by Pt W ok mt' - g 3"
P P - o -\ln' n-!-&- hﬂ.\‘l-.t‘.' W I \.k‘l n\w-i.r MR AR T SR I - " > T x_¥ 'y -~ - -
A 7 y : A ARt SRR ) \\ P e v S e R C A A, o ‘l&”.* AR i NS
e o..nnn.n&ﬂ.a. R A-\.u..ﬂ.. AL _ ..u. .xx.\..xﬁ > AARANAS . v.\..\n.ltd.. K Ay A2 ). .M)-. oY r-n 4 AR ....m...m
Y - B R e e o Rt - - - - I Iy

54

KR LSEAY
&3:_:‘:_,:&::

LR SN
v e e M
T, s

"

. Ty WV
S N

T



EXAMPLE No, 11, Kitchen

Assessment cell: this is the only area within the building that has exposed ACM,
therefore, the only assessment cell,

The assessment area is a large kitchen which has a floor area of 4800 ft2? (80 ft
long X 60 ft wide X 10 ft high to the suspended ceiling). There are 30 workers
assigned. The entire ceiling above the suspended 2 ft X 4 ft panels is covered
with a fluffy sprayed»on ACM, 15>30% chrysotile, There is little evidence of
material fallout on the top of the panels except by the exhaust ducts where
there are small pieces resting on top of the panels, ACM is exposed because
eight panels are missing. Four panels alone are missing from the area above the
soup steam kettle, This kettle is used daily and is cleaned daily with a steam
hose. The exposed ACM above the kettle appears damaged when compared to the
other ACM condition. Workers have said they've seen insulation on the floor in
the kettle area which indicates the ACM is deteriorating. There are three large
wall exhaust fans and multiple exhaust hoods to remove the heat and food

odors. The walls are tiled and the floor is covered with a special nonskid
easy>to»clean tile, There are no utilitlies above the ceiling except for the
exhaust ducts. The exhaust system including the fans on the roof are inspected
and checked routinely.

B A PR Tt P R AP SN N S R 37
e S e S hi,'riﬁd



A0 A8 At ace anh ARA ]

S
26 " P U [orra 40 2IS) 2AHOQ9g W9 DO

r~r9d uut~u“-%Ul_ﬂ IM\WW,,\\vG\NMA!H‘UJ\é \.V‘lv:vv N} lhﬁcoo Jﬂlﬁw‘i\;x.:n g Jiv) soequny e |dweg
18464 °9 = Ns 1 ¢ EGAT'Q - O ¢ E£RQT'0 ~ $ZEO'ZT = ¥ 1QuyIny WMN {w10) (3) esnsodr3
WINoA 4o pew 30 T00TZ (S)  tNONTSdngST06 (b) 1005>d045102 (€) 10025904501 (2) X tsJopyiisnd Joy Jo 6> (1) :uojiendoyg o

'%sZ> (1) 1f,18) JPUID JO ‘31Dng ‘Jw|jog ‘edid ".a.

oOMS%~GL (b) 165%>08 (€) 105>%>6Z (2)
QUON (b) tasym Jo Bupiey (g)  ‘uojpieinsdeduy (2) tBuy 1180 puedsng (1) A sSi1em Jo BUL (18D UO UO-pA|{BNMOI] JO peleids " e

1(=3d v 40 vrw) Ajdde 3Pul (e wdey) “Buyies 3Iseybiy euy c:... suo 8y 8J02s ‘A\dde ‘q pue ‘e y3yo0q J1 "sJuejlieg o

suojiI®nys enbyun (v-0) taJesUNs SNONUL VDD yjoouws (1) V._ tedeyans uBnos J0 pewees (Z) tyedie) (v) t400(d o

20N . L .
IPUB ‘338 ‘w004 BujItem ‘WOOISSP{I ‘93140 uviwpe-mol (0) fgeqin {PUD|SSEIDO0-WN|PBN ?:\f ts09QIA JUPISUOI-UBIH (S) tA3pALIDY o
‘(E Jte jydesused oN (0) tyym ydajsnd o031 pesodrxy () A fiwaw aie jdnaqe g0 jueingeny BuyINoY (G) t1,3Pp BUL1IJ6 Y JUSWRAOR JLIY o
I-nxmt euoN (0) A  !IT13usynd uaqgyg-Aiddne gy (1) fuUuNIBs JoyIB3uUl (2) tAjddns uotaeyul (S) :(S31d g wew) UOLIC|IUBA o

uioowg (1)/V !eieiepon (7) tpeyIltd (€) f'uBnoy (v) isiiem o

214 00012 (F) '0001>2343001 (2) 1001>214501 (1) A tz14 01~ (0) 11,1%N ®1QISIA JO eRUY o

.t..fbumx??x\.m.v uJW.ctQ % 07 (1) !eyeaseponw (€)  ‘uBiN :.Vﬂ waniay .

veevesee IYNSOdX3 11 vJPd se600000

.VP\ {®301 (Q) ®Oeweq

TOTERASY OU SA1TW T | 1® (HYZVH ON %NS (S) 10S>%>0E (€) LOE>%> 1 A:\_. 1qosd 18AUBLY IR % ‘IUBIUC) SO3ISeasy

mo (0) twnypen (g) B (S) .13 01<. ttWo (2) A tunypaw (S) tuByn (8) ~34 OT>.. :12%3U0) JOj |P)IURLIOG o
sy1en Jyo shuy18) :LN- tIVAH (€) tedyd Jo/pue seji09 (1) fi,3vw B|aPiIy J8UI0 (V-0) $(,38R O ®dAp o
oN (0) teep (1) tcuwmyuod (eued Buy |99 (€) : ¢ *jujew Bul3Ino.s AQ sBeweq ‘unjlm|NSUl 1DnQg JO0 ‘Je 0@ ‘edyd -.qQ.

(or2Vo01
L.vz ‘jupew *3noJs ON ¥4 G< (0) £34 8< (1) 134 651 (2) ! -ww3auos (eued Bui (183 40 314 > (E) A ‘uo.papjemou) Jo pehsuds . @,
AU

: 2 J&y moy - (%3d g xew) "BupIrI ISPUBIY AY) UM PUD BY] BJDIS *Aidde 'q pue ‘e yiyoq 41 "Jyedey IOy SWEI] 03 AJ|W ¥OId o

OoN (0) teMp AnwVa tofewng Jerem o
w g BULIDIDYf  Puon (M) tiewiulw (1) tmo (2N tejesepon (b) tuB1 (8) T IMDUBPIAS B OLSIA ‘SBewE) 19313Aud o
W cedeenes WSIY¥/3IOYNYQ 1 3¥JIPd se0ssere
K
» [ . H
‘ ' WY/  SoQ L (31v0) ¥ou1dadsnI VD WAERN 1301430/AL1110VS 00k SON W¥/9070 Qﬂ% asve
. IVINILYN 31AYIH4 O0IOVYNVA 10 NO-GITVTIMOYL NO-OIFAVHAS 204 LSTINIIHI IOVHD SOLSIASY IIJHO04 MIV
]
» wJo
: \ /] 4
r
1
be,s, * Ry 8 A w8y N L™, s Pl " [y g g Ny ML AN = TaT e N : [} e . s
(ol o o &7 .Ohns. ..uw-vl T 3 ....A . N .m. S .u\.um.. [ b s n.w.,. y R A q.nu..-.‘... o d 03. .-,n_w..‘ .9 ettt YOY VY PO
— - - "} - o - d A -

-\541“-RE$ 3

M )y oa"¥ ATB
ST
) “l.n' :"‘o“.‘;“" ,

T

GyaunGh

AR R
A

L

o
(

-
-
-3

P

Npo*ul
-‘i' ‘p“a. o § '

o
U
Wy 8T N, o,




olalmak Aaf sl itk LA A Al o et A h 4 8 8 0 o ALl a8 o dia b a8 aih aus obd oug o]

EXAMPLE No. 12, Junior High School Gymnasium

Assessment cell: includes a basketball

court and banked track and a set of

bleachers for spectators or class instruction,

The court, track, and bleacher area is
high,
15>30% chrysotile asbestos.
weather and the children.

approximately 150 ft X 80 ft X 35 ft

the leaky roof and cccasionally morning classes will be delayed while the

Janitors clean=up the ACM that has fallen from the celling.

diversions of the students waiting for
at the basket but at the ceiling. The
biggest ACM piece without breaking the
course, the students do hit the lights
basis, While replacing the lights and
direct contact with the ACM resting on

¢lass to begin is basketball tossing,
point of this exercise is to dislodge
incandescent metal dome style lights.
which must be fixed on almost a daily
fixtures, the maintenance crews make

top of the dome,

The entire ceiling area was insulated with a highly friable ACM which is
This building is old and has been abused by the
‘There are numerous areas of water damage caused by

One of the favorite

not
the
or

The walls of the structure are painted concrete block and the floor is varnished
hardwood. To conserve energy, a recirculating ventilation system is employed.
The heating system is supplemented by ceiling mounted space heaters which blow
down. When working, the air flow from these units is perceptible,

The gym is used five days per week and during the winter it i3 used by a local
basketball league.

67




‘Bv7I7Id e OE-J7 gﬂ%\%ﬂ SA-CAOHEI WS (nina 7 siv) sssquny sidues
NMOQY\ i~ N\ 3 ¢ E691°D - O » EB91°0 - ¥ZE0°21 = ¥ tBu) vy }& 1e3oy (3) eunsodry

Qommresam— - - - — - — —— - — — - ——

INoA 10 pew J0o 1001~ ASN 'N00t>Md0d>105 (v) f006>90d>10Z (€) '00Z>dod>01 (Z) tsJ0pyIa0d IOy IO 6> (1) tuoy 3w |Ndod o

0N15%~G2 () 1GL5%>06 (€) t06>%>5Z (2) '%62> (1) 11.3IPW J9UI0 SO ‘3¥Ing ‘usgiog ‘edyd °.q.

tuoyymnsdeduy (2) tBuy | te2 puadsng (1) tg|eM JO BUL |8 UDO UO-PA| |BMOS) JOo DeAeads - @,

®UON (y) tmupm uo Bupjiey (g)

t(s1d p 4o wew) Ajdde 3py3 ) m yoey) 'Bujiny IsBUBiY BYY YIgM BUO BYL 84038 ‘A dde ‘g pur ‘e y0q I “SJSBjaIeg

suoyiIenis snbiun (v-0) feJjejins Snanuilued Yloows :g. teejang uBnos o pewens (z)  fi1eduw) (v) :J00(d o

*D3® ‘wooy BujIiem ‘WDOUSSP D ‘8)13)0 ULWPP_MDY) AQW“JI 18BN} A | RUC)ESEIIO-VINIPON (Z)  {S8Q)1A JuRISLOI-UBIN Amvlll tAYIALIDY o

J1e 3dedsed oN (0)  ‘aye 3dedund 03 pesodxy .Nw-\ fIwAw Jie 30NIQE JO 1UB|INQUNY SULINOY (G)  {,3€N BU{ID84jY JIUSWBADRN IV o
auoN (D)~ !i1®jjuernd seqy4-A|ddns J,y :.‘| tuanyes Jojaeyul (2)  tAjddns usoyJuelul (G) :(S1d £ xew) UOLIW|JIUGA o

wioows (1) teywsepom (Z)ZF teeinid (£)7 tuBnoy (v)T tsiiem .

*N 0T/ ﬂ\om u‘\ 'Xv4 z1s 00013 (e LA 1000152345001 (2) '001-234501 A:H 1234 01> (0)  :t.1en ®{QisjA jJo weuy ,
? oy (1) teyeanpow (£) tuByy Sw‘l relaeyuy o

s0essnnese IYNSOdx3 11 3J.ed teerceve

ow _ouohanuoagtc
S01%aGSe ou sajdwes (1P ONVYZVYH ON '%0G< (S) 10SS%>0E (€) L06>%> T :w\. tqosd 31sayBiy UYIEn X IUBIVO) S0ISEQSY

809 (0) tunypen (¢) fUBYLH (G) N W14 0T<, im0 (2) twnipey (g) UGt (R) w34 01>, 3D¥3u0) U0 ) |WIJUSI0d »

SLIPM Jo SALY A R) :;x\l-. tyvAl (€) " tedid Jospum sagqog (1) !(.1Pw ByaP s JRUIQ (¥-0)  t(.3EW 4O ®dAl
ON (D) seas (1) !-wejuod jsued Bujiied (E)  t ¢ CIuyew auyanos Aq eBeweq ‘uojie(nsul 313NG SO ‘sejjog ‘edid C.q.
“3upmw C3n0J ON 34 ST (0)7 34 ST (1) 134 8351 (2) ! weiluod |8usd Buy (193 JO 35 T> (E)A (UO_PAIi8m0s) JO peAwsds ".®,
Tt g 4wy moy " (%30 g wew) "AUIARD 1SAYBLY AY)Y ULiM BUO B8Yy) BJ0DS ‘Ajdde ‘q Pue "B Yo 1 "Jedey J0) SWEI] 0} AJWINO0Id o
ON (D) s®A (ELA :06eweg J03em o
oUNN (0) t1Pwiugw (1) tmon (Z)  !siPsapon AQLNI tUBIH (S)T T tAJuADIA® A[A1SIA ‘eBrwwsq (E2]{FAUd o

sevseses WSTH/IOVYNVG 1 vung sesessee

91 u\»Qlle“llI:Q 7S031v0) wordsnt  EFAEHHIIF Y 1391440/A18 110v4 CEIN - SON /5018 gz“um;

IVINILYN IEYINY GTOYNVY] S0 CKO-GITVTIIMONL NO-GIAYHES 204 1STIHNIIMD 30VED SOL1SIASY IIN0I MiV
|N N s wioy

68

:

\

YRGS 0L ST CNRY

ST

P YGRRIAN SN SGS

<

ol

Kb




T .

Il Y'HH‘."'V-S.Vvvt"'u“"U"u-l-.wY"N"‘\\'T"‘\\'v"\‘\"‘T‘v‘“““""r"""“’\"J"'\'-' MG A S A A iy ek ol e allh-atdhte® als' BAv dRal meh v >~

X EXAMPLE No. 13, Office
Assessment cell: Office

. This 20 ft X 30 ft X 10 £t high office sits alone. There are ten ACM insulated
pipes in the area which come down from the ceiling and bend into five wall
heating units. The only visible damage is on one of the bends. The 5=15%
amosite»containing ACM elbow insulation was ilnadvertently damaged by one of the
eight assigned personnel. This resulted in a "one»dollar-bill" sized frayed
surface of moderately friable ACM. The remaining length. of insulated pipe are
covered with painted lagging which has a bridged hard surface. Maintenance men
rarely are required to fix the elbow areas. The workers whose desks are close
to the window units are careful not to damage the ACM. There is no water damage
to any of the covering or pipes.

The walls are painted sheetrock and the floor is carpeted., Air movement in the
office is minimal and the ventilation is usually imperceptible unless the
) windows are opened.

Note: Another small damaged area similar to Examples 2 and 9.
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EXAMPLE No, 14, Offices
Assessment cell: Group of five offices in the bdbuilding.

This 50 ft X 50 ft X 20 ft high structure contains five offices » four offices
each occupied by one civilian personnel supervisor, and, in the fifth office,
two secretaries. The offices were recently constructed in the space which was
used previously as a storage area, The faciiity 13 not completed and one of the
items missing because of lack of funds is carpeting. Presently, the floor is
covered with tile which the workers say is not as acceptable as carpeting. The
ACM of concern is located above the false celling. The old steam and water
pipes were not removed during the renovation, The pipe insulation is in
excellent shape because they were sealed with a bridging encapsulant as part of
the project. The false ceiling was put in place after the encapsulation was
done, Under the encapsulant the ACM (s moderately friable and is composed of
52154 amosite asbestos. The false ceiling hiding the pipes is 8 feet above the
floor. The pipes are located about 18220 feet above the floor,

Since the facility has been completed there have not been any visits made by
maintenance crews., The painted sheetrock walls and the recessed lighting have
been working fine; however, the secretaries have been complaining about the
lack of ventilation in the building. The hot water system feeds the window
units in the offices and the only flow of air is via natural convention., The
secretaries complain that their room is stuffy, but the other personnel have
no complaints. The local BEE thinks this Tight Building Syndrome complaint
may be a result of the secretaries not having windows in their room.

Note: The ACM is undamaged. This area did not have to be rated.
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! EXAMPLE No. 15, Mechanical Room
Assessment cell: the entire mechanical room.

This i3 a big boiler room. It is 100 ft X 90 ft X 25 ft high. There are two
large boilers, five air handlers (AHUs), and hundreds of feet of ACM insulated
pipe. Each boiler has approximately 600 ft2 of ACM covering it. The AHUs
each have about 100 ft2? of ACM. There 13 approximately 100 ft? of highly
damaged ACM on the AHUs and boilers and about 30 ft? on the pipes. Much of
this i3 a result of boiler and pipe water damage. Since the systems in the
mechanical room are o0ld, routine maintenance must be accomplished. In the
past, the workers were not careful about removing asbestos from the pipes,
boilers, AHUs or the finished concrete floor. The moderately friable 30-~50%
amosite ACM covering the pipes and boilers and the 60% chrysotile covering the
AHUs can be seen in the chinks of the pitted walls.

There are normally five men in the mechanical room who do frequent maintenance
on the ACM covered bollers and perform daily inspections. The room is usually
hot and this hot air is exhausted through five large propeller fans, The
make-up air flowing into the room comes from the first floor of the hospital
above. The heat from the bollers, the vibration and noise from the AHUs and
clanging pipes and boilers make the area a terrible working environment. The
asbestos just adds to the misery of the area.
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% Distribution List
X No. of copies
‘0
) HQ AFSC/SGPB 9
¥ Andrews AFB DC 20334-5001
re
(! HQ USAF/SGPA 1
;¥ Bolling AFB DC 20332-6188
) AAMRL/TH 1
o . Wright-Patterson AFB OH 45433~6573
.
N USAF Regional Medical Center Wiesbaden/SGB 1
. APO New York 09220-5300
OL AD, USAFOCEHL 1
:g APO San Francisco 96274-5000
o USAFSAM/TSK/EDH 2
! Brooks AFB TX 78235-5301
R )
iad
Defense Technical Information Center (DTIC) 2
N Cameron Station
-é Alexandria VA 22314
HQ USAFE/SGPA 27
- APO New York 09012-5001
‘4 HQ PACAF/SGPA 10
5 APO San Francisco 96853~5001
: HQ AAC/SGPB 4
Elmendorf AFB AK 99506-5300
. HQ AFLC/SGPB 7
[ Wright-Patterson AFB OH 45433-5001
> ’
s HQ MAC/SGPB 15
M Scott AFB IL 62221-5001
K", HQ SAC/SGPB 26
: Offutt AFB NE 68113-5001
\
§ HQ ANGSC/SG 70
: Andrews AFB DC 20331-6008
| ) HQ AFRes/SGPB 7
Ko Robins AFB GA 31098-6001
b
i‘
“; USAF Academy Hospital/SGPB 2
K Alr Force Academy CO 80840-5470 :
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< Distribution List (cont'd)
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d No. of copies
W}
‘ USAF Regional Hospital Maxwell/SGPB 2
Maxwell AFB AL 36112-5304
" HQ TAC/SGPB 44
: Langley AFB VA 23665-5001
HQ SPACECCM/SGPB 3 )
Peterson AFB CO 80914-5001
- HQ ATC/SGPB 13
, Randolph AFB TX 78150-5001 :
W
HQ AFESC/DEM 1
" Tyndall AFB FL 32403-5000
b SD/SGX 1
- P.0. Box 92960
:“ Worldway Postal Center
Los Angeles CA 90009-2960
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