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I. W NRODUCTION

A. Purpose: To provide a scoring and rating checklist and procedure for
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
priorities based on relative rating (R) results. Also included are examples
of how the checklist is used to score and rate ~assessment cells".

B. Problem: In September 1985, HQ USAF/SGPA requested USAFOEHL conduct a
study to review the currently known risk analysis methodologies such as the
Ferris Index, the Navy Method, etc., and to recommend adopting one of the
existing systems or developing a new one to suit Air Force needs. They wanted
the methodology to be clear, reproducible and representative of the
potentially hazardous conditions created by the presence of triable 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 Air Staff, we modified the Versar,
'Inc. method by further defining the damage (risk) and exposure factors, and by
slightly modifying their multiple regression equation. Although these changes
were made, the mechanics and the Intent of the model remained the same.

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
regard to undamaged friable (e.g., intact pipe insulation) and nonfriable ACM,
the checklist may be used to document area conditions and bulk and air sample
collection locations and results. This information would be useful as
historical records and could be used for project programming and cost
estimation.

II. DISCUSSION

Currently, there are six methodologies for rating the potential health
hazard associated with the presence of friable ACM. They are the Ferris,' the
Canadian Ministry,' the Navy,2 the Environmental Protection Agency (EPA)
Region VII,3 the Versar, Inc.,' and the EPA "Purple Book"5 methods. All but
the "Purple Book" and Canadian methods numerically rate the hazard and recom-
mend management actions. The Versar, Inc. method was published after the
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,
accessibility, etc.). As stated above, the latest EPA publication, the
"Purple Book," did not recommend the use of a numerical rating system. But,
we surmised that to prioritize asbestos abatement activities Air Force-wide,
we had to adopt or develop a numerical rating system. After examining the six
methods, we decided to adopt the one developed by Versar, Inc. It was chosen
because (1) it 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 field test
involved scoring and rating damage and exposure for each of 166 areas in a
school system's buildings and plotting the D and E summed values on a "hazard"
graph (E on the X axis and D on the Yt 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 curves provided the greatest
discriminatory power for classifying each hazard into one of six meaningful
zones," i.e., I - 6. Lastly, Versar, Inc. used their rating form and graph
model in another field test involving 814 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 allow 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 their 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 wJ4 to +7 Ci.e., -J4 < H < +7 ) (see equation 1 below).

H - 8.0324 -(0.1683 * D) -(0.1693 * E) (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 <7E < 43).

These calculated H values can be grouped into intervals to correspond with
I -,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 is category 2, etc.). A simplified plot of this is shown in Figure
1.

The Air Force Engineering 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.

-w4 < H < + 7 (original H range)
-.4 + 4 < H + 14 < +7 + 4 (add 4 to the expression)

J.Let R- H+ 4

0 < R < 11 (revised range)K' 2



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) (Eqn 2)

Figure I compares the new R to Versar's original H interval values.

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-~
ology. We decided against using the recommended management action guidance as
an indication for asbestos abatement action. -Instead, we opted to categorize
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
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 4).

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
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 asbestos GRADE evaluation.

III. CONCLUSIONS and RECOMMIENDATIONS

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

3



-. --- --- - -

V V V V v Al

I vI vJ Al

Li.1LA

00.

*~ 00o~ vj) NI VI wI
0 I.ji0

co~~ .

*L 0~ C i. C

-CI0

L.

QN<= L&.J CA



References

1. Lecture, Topic: Risk Assessment of Asbestos in Public Buildings.
Delivered by Dorothy L. Stensel, at the American Industrial Hygiene
Conference, Las Vegas NV (22 May 1985) (includes the Ferris and Canadian
Ministry methods).
2t
2. Lory E. E., D. C. Coin, Management Procedure for Assessment of Friable

Asbestos Insulating Material. Civil Engineering Laboratory Naval Construction
Battalion Center, Port Hueneme CA, February 1981.

3. EPA Region VII, October 1982, Asbestos Exposure Assessment in Buildings,
Inspection Manual (Revised)

4. Ouellette, R. P., A. Garte, and W. C. Thompson, Jr., "Asbestos
Risk/Exposure Assessment and Hazard Prioritization System," Occupational
Health and Safety, Vol 55, No. 11, November 1985. (Note: This article is an

* abridged version of the one submitted by Versar, Inc. Dr Ouellette was
contacted in Dec 85 to obtain the full text including changes made since the
article was submitted.)

5. EPA 560/5-85024, June 1985, Guidance for Controlling Asbestos-Containing
Materials in Buildings. "Purple Book"

6. Interview, Topic: Asbestos Risk Assessment with Dr Ouellette, Versar,
Inc., Springfield VA (12 December 1985 and 26 March 1986).

4.~,

.
..2

15

4,



APPENDIX A

Excerpts from the Versar, Inc. Abatement

Prioritization System
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1 VermarE- TABLE 1

xLposure Risk Assesment./Evaluation

C1ient: ,_Oat: Project No.
Site: . __ nspector Eva uator:

Area Identification No.:
________. _,_____ Field Samle No.:

EXrPOSUM4 FACMRfS

P rs ical ( Friable 14 (6)
N__ (4) A (3)

L ___ (2) L ()
".-_ _ (0) _ (0)

Acp, Area 10 f ____ (0)
TOIO ft e__ (1)

>100-J100 fe?___ (2)

Water Y - (3) )l000 f t= (3)
---- (0) Walls

Aquh - (4)
Poamiit-V to Items !Mir Pitted - (2)

41 ft a (3) Nod. Texture - (2)
ft _ (21 - ()

3, ft - (0) Ventilation - Went near friable material
-- - (1)

.of. Patrial V - (0)
pipe----. (0) Intake .--.- (4)

ol 1 or - (1) Ditflo - (2)

- DC (3) Air PNWont
CeilingsAftIls __ (4) M - (3)

Otwe - (0-4) N (2)
L (0)

Potential for Cntact
,10 ft >0 ft Actvitvy
1 -- (8) ,_ () H . (3)
N__ (3) N _ (3) N (2)

, ---- (2) L _ (0) . (0)
Flor

Asbestos Content Flroet ____ (4)

>1-.401 ----- (1) tMle -_--- (2)

30-401 .... (3) Concrete (1)

)601 _ (5) tw ---- (I-4)
Sariers

TOTAL S- uspended C4iling (1
Encapsulation --- (2)

(ama2 fl i a I Railing __(3)

More --- (4)
_ _ __ Oths: (1-4)

1-9 (11

* -__________________________>__ O-<VO ----- (7)
.__ _ _ _ _ _>500-<7000 ---- (4)

>)1000 (5)
,__TOTAL

[max __ _n _435]
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TABLE 3

STATISTICAL ANALYSIS

Multiple Regression

Model: H - -0.1683D - 0.1693E + 8.0324

Where

H - hazard, D - Damage, E = Exposure

N - 84 points

R2 - 0.749

F - 122.4707

.ANOVAA

Source ss DF MS

Regression 103.97 2 51.985

Error 34.8065 82 0.4245

Total SS 138.7765 83

10
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A mechanical and mathematical scoring, ranking, and prioritization scheme
is 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
described 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
of long-range planning. Still the hazard graph can be divided into six
regions, defining levels of increasing concern (from 6 to 1) and possibly the
sets of management actions that could be undertaken. In the example
presented, the management actions corresponding to hazard ranks 1 to 6 are as
follows (Table 4):

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.

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.

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

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

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.

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

V 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 is a guide to decisions under uncertainty due to external pressures and
specific considerations.

12



APPENDIX B

Section

1. ~irvey Procedures (see Figure B-1)

2. Bulk Sampling Recommendations

3. Asbestos GRADE Checklist

a. One Page Checklist

b. Five Page Checklist

4. Rating Interval versus Priority
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A. Survey Procedures (Refer to Figure Bv1)

1. Set Priority. Identify: (a) residential quarters which may be used to
house young children (e.g., family housing and transient family quarters), (b)
child care facilities, (a) other facilities populated or used by children or
young adults (e.g., youth centers, schools, theaters, etc.), (d) base
quarters, (e) medical facilities that provide patient care, and (f) other base
facilities. The priority, a-f, is based on the age of the personnel and the
occupancy time. Review building records, drawings, and specifications by
priority.

2. Locate asbestosvcontaining materials (ACM) specified in building records,
* drawings, and specifications and document the presence or absence of ACM.

Inspect and assess buildings according to the priority listing above.

3. Do the buildings contain friable materials? If not, go to paragraph 4.
If yes, is the friable material sprayed-on, trowelled-on, or damaged (i.e.,
damaged and exposed friable material)? If no, go to paragraph 5. If yes,
divide each floor of the building(s) into assessment cells. To do this, mark
the location of all sprayedvon, trowelled-on, or damaged friable material on
each floor plan. Examine the GRADE checklist (Section 3 of this appendix).
Determine the locations where the factors of the checklist describe common
areas. Specifically note common areas of material condition, material
friability, and population. These areas are assessment cells. Mark the floor
plans with the cell boundaries. (Note: An assessment cell's boundaries may be
determined by ACM condition, building architecture, population distribution,
or type of ACM. An assessment cell may be as small as a room or as large as
an entire floor. Refer to the examples in Appendix C.) Collect representa-
tive bulk samples from damaged pipe, boiler, or duct insulated area. Collect
at least three bulk samples from each homogeneous (same color and texture)
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

~, .,three bulk samples per cell. If the core sample hole increases the friability
of the material being sampled, repair It with a bridging or penetrating
encapsulant, spray adhesive, latex paint, or cover with tape. Mark the
location of the bulk samples with labels. The labels must have unique sample
numbers, the date collected, the sampler's name, and state "CAUTION -Possible
Asbestos -Do Not Remove or Deface". The adhesive backing on the label must
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
same information. For those bulk sample results which are positive for
asbestos, mark those locations on the floor plans and the bulk sample looation
labels with a large "red A". Perform the Asbestos GRADE rating and assessment
based on the ACM present. Complete the GRADE checklist for each assessment
cell. Be sure to include the bulk sample numbers and identify the assessment
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
partially completed before the bulk sample results are obtained. Just add the
results to finish the GRADEing.

17
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q4. If there are no friable materials, there are two options. Option 1 is to
discontinue the cell assessment (i.e., no further action). Option 2 asks if
there are any nontriable materials suspected of containing asbestos. See
Table 3-1 of this section for' a list of suspected ACMs. If no, document your
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 14) or if you answer no to the question ot
whether the triable material is sprayed-~on, trowelled-on, or damaged

* (paragraph 3), there are two options:

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

Option 2: Collect bulk samples from the suspected materials. The EPA
does not provide guidance tor collecting bulk samples from intact pipe,
boiler, and duct insulation. The number ot bulk samples collected may be
determined by population at risk, building renovation or demolition plans, the
emotional and political climate, or funding.

18

- %~V%. N4 '' ~A



Q- -cl 1 -
w, U-

CL i- 0 -Li0 L. L
CZ OC) 4c U)-

0I . - A 0 z 4
co.i V z LJ-C d 0 w- w

0.~~~~/ C)-tW0 L

wci~zL u OC t
z0 x 0

0 w MC

CA:) Z

CDL

*~LL z cc. ~C~
- 6W I-C I--

CDJ LA. LA C.).

P-4) -) u 0

LC6 CL - aiaJCL c

LLa.

0 " -Lc -s-

2t 0-4

'a. * ~ L LL.

* CD 2

a."

LaLai

0-4

L"

0co U
0i jzWiLi -

C- A c 0
ZoD

W1
-a zi

C=C a C r



Table 9- I: AsbestoS-COntaining Materials Found in Builiins
o

Subdivision eneric nae asbestOs() Dates of se isinder/sizinN

surfacing material sprayed- or 1-95 1935-1970 sOdlum silicate.
trowl e -on portland cement.

organic binders.

Preformed thermal batti. blocks, and
S5S magnesia IS 1926o1949 magnesium carbonate

calclum silicate 6-8 1949-)971 calciu
m 

silicate

Textiles cloths
blankets (fir*)a 100 1910-present non*
relta: 90-95 t920-present cotton/wool
blue stripe 80 1920-present cotton

red stripe 90 t920-presont cotton
green strip9 1920-prosent cotton

Sheets: 50-95 1920-present cotton/wool
cord/rope/yarna 80-100 !920-prssent cotton/wool
tubing 80-85 1920-present cotton/wooL
tape/strip 90 1920-present cotton/wool

curtalnsa
(theatre, welding) 60-65 1945-present cotton

ComentItious extrusion panels: 8 1965 1 977 portland cement
concFete-lIke products corrugated 20-15 1930-present ;3rtland cement

flat 0-50 1930-present portland cement
flexible 30.50 1930-prssent portland cement

flexible perforated 30-50 1930-p rsent portland cement
laminated 35-50 '930-presat portland cement

(outer surface)
Poof tiles 20-30 1930-present portland cement

clapboard and shingles:
clapboard 12-15 194-1-9#5 portland cement
siding shingles 12-'4 Unknown-present portland cemnt
roofing shingles 20-32 unknon-present portland cement

pipe 20-f5 935-proesent portland cement

Paper products corrugated:
* high temperature 90 1935-present sodium silicate

moderate tp "erature 35-70 910-present starch

indented 98 1935-present cotton and organic-binder
illboard 80-5 192s-prosent starch. lime, clay

Roof ing felts smooth surface 10-15 910-present asphalt
mineral surface 10-15 1910-present asphalt

%-0 shingles I 1971-197b asphalt
pipeline 0 1920-present asphalt

Asbestos-contatnLng caulking putties 30 1930-present linseed oil

compounds adhesive (cold applied) 5-25 945-present asphalt
joint compound 1945-1975 asphalt
roofing asphalt 5 unknown-present asphalt
iastics 5-25 1920-present asphalt
asphalt tile cement 3-215 1959-present asphalt
root putty 10-25 unknown-present asphalt

plaster/ stucco 2-10 unknown-present port land cement
speckles 3-5 1930-1975 starch. casein,i syntheti esialns

sealants fire/water 50-55 935-Present castor oil or
polyisobutylens

cement, insulation 20-100 1900-1973 clay

cement. finishing 55 '920-1973 clay

. cement, magnesia 15 1926-1950. magnesium carbonate
Asbestos ebony products 50 1930-present portland cement

flooring tile and vinyl/asbestos tile 21 1950-present poly(vinyl' chloride
Sheet Goods asphalt/asbestos tile 26-33 1920-present asphalt

sheet goods/resilient 30 1950-present dry OiLs

wllicovering vinyl wallpaper 6-8 unknowt-present

Paints and coatings root coating 4-7 1900-present asphalt
air tight 15 190-present asphalt

* The Information in this Appendis is taken, With modification, from: Lory Ex. Coiin D.C. February

981. management Procedure for Assessment or friable Asbestos Insulating aterial. Port Hueneme.
CA: Civil Engineering Laboratory Naval Construction Battalion Center. The U. S. Navy prohibits
the -,e of asoestoe-oontainlng materials when acceptable nonasoestoa substitutes have been
lonti ted.

a ;esiorstory aprons, glove, cord, rOpe fire blankets, and curtains may too common in schools.
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APPENDIX B

Section 2

Bulk Sampling Recommendations
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BULK SAMPLING PROCEDURES

Asbestos-Containing Materials (ACM)

1. Suspected ACM Sampling

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

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

(2) Exposed and deteriorating nonfriable material.

(3) Damaged and exposed pipe and boiler insulation.

b. EPA recommends collecting three bulk samples from each homogeneous
area. "A homogeneous area contains friable material that seems by texture and
color to be uniform." Sample collection should be evenly distributed
throughout the area or chosen at random (see reference b)

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. Avoid 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
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

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

e. Place the material in a clear glass container: With a single use
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
sample number and date. Also, identify the location on the building floor
plan.

g. Clean debris: Use a wet towel or a high efficiency particulate
absolute (HEPA) vacuum cleaner to cleanup debris. Discard as asbestos waste.

p 3. Repair the damage caused by sampling: Latex paint or spray adhesive may
be used to repair small (20 cc sample) damaged areas. Tape also works well.
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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 560/13-80-017A, December 1980. (This
document applies a statistical approach to bulk sampling)

c. EPA Office of Pesticides and Toxic Substances hotline: 800,424-9065.
(Source of EPA publications on Asbestos)
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ASBESTOS BULK SAMPLING KIT

- 1. Wiide 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.

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

7. Plastic bags for disposal of excess debris arnd used protective equipment.

8. Protective eyewear for overhead sampling.

*9. Disposable coveralls, as necessary.

*10. Disposable drop cloth, as necessary.

11. 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.

4, 25



SAMPLING FOR BULK ASBESTOS

SAMPLING

Use a clear 2 oz wide mouth glass jar. Collect a representative sample of
the material to be analyzed and place it in the jar. Screen out gross
particles, (i.e., extremely large pieces, unless the material is of block
type) collect approximately 20 cc of sample. If this poses any problems,
contact the Laboratory (Mr Ken Roberson, AV 2403626) 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 is a list of sources and catalog numbers for suitable jars:

Fisher Scientific Straight"Sided Round Bottles
50 FADEM Road Catalog No. 03-3203B
Springfield ND 07081 Cap 2 oz price: $27.00 per case of 24

VWR Scientific Squat Form Bottles
P.O. Box 7900 Catalog No. 16195vO44
San Francisco CA 94120 Cap 2 oz price: $26.52 per case

Wheaton Scientific Wide Mouth Bottle
1000 North Tenth Street Catalog No. 221174
Millville NJ 08332 Cap 60 mL Price: $42.33 per case of 48

Ame-ican Scientific Products Wide Mouth Bottles
Division of American Hospital Catalog No. B7454-14

-Supply Corp'
McGaw Park IL 60085
1-312-689-8140
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APPENDIX B

Section 3

Asbestos GRADE LULieckist
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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
accumalation 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 is 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 v Visible water damage.
(0) No - No water damage.

-Proximity to items f or repair. If both A and B apply, score the one with the
A highest rating. (Check all that apply. Maximum of 3 points.) How far is

the material from routine maintenance areas?

A. Sprayed-on or Trowelledvon: Could the material be damaged by routine
maintenance?

(3) < 1 ft or a ceiling panel contaminated with ACM must
be removed.

(2) 1 < ? < 5 ft
(1) >5 ft
(0) >5 ft and no routine maintenance.

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

* (3) A ceiling panel contaminated with ACM must be removed.
0 () Yes
(0) No
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-Type of Material. Iff area or room contains numerous categories off material,
score the friable material with the largest area. Check all other
categories that are ffound.

(0-4) Other material, i.e., wallboard, ceiling tile, or ffloor
tile with exposed friable ends, abrasions, etc.

(1) Boiler and/or pipe
(3) HVAC ,Suspected ACM on exterior off 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
occupants? Regardless off whether there is a barrier. High, medium, and
low refer to the chance of the room or area personnel actually disturbing
the ACM.

<10 ft >10 ft

(8) High (5) High
(5) Medium __ (3) Medium
(2) Low __ (0) Low

-Asbestos Content. Use the percentage ffor the material that has the highest
probability off becoming airborne.

__ () 1< % < 30
(3) 30 < % < 50

__(5) > 50 %
__All bulk samples ffrom the friable surface or damaged material(s)

indicate asbestos. If so, NO HAZARD.

Bulk sample results

Sample No. Type Asbestos % Source

DAMAGE (D) TOTAL _____(Max 28, Min 1) Evaluator (date)_____
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Form #A
AIR FORCE

ASBESTOS GRADE CHECKLIST
ifor

SPRAYED-.ON, TROWELLED-ON, or DAMAGED FRIABLE MATERIALS

PART II: EXPOSURE

-Friable. Defined by EPA: "hand pressure can crumble, pulverize, or reduce
to powder when dry". Score the friability of the surface or damaged
material.

(6) High - Material is fluffy and/or the slightest hand pressure can
dislodge it. A slight breeze may disperse the material.

(3) Moderate - Material can be dislodged or scraped or crumbled by
hand.

(1) Low -Material is firmly bound, difficult to scrape off by hand.

-Area of visible surface or damaged friable material.

(0) <10 ft, These small areas should be repaired ASAP.
(1) 10 <Ift2 < 100
(2) 100 7 ft, < 1000
(3) > 1000 ft2

-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.

(14) Rough. Difficult to clean with a HEPA vacuum.
(3) Pitted. Difficult to clean with a damp cloth but cleanable

with a HEPA vacuum.
(2) Moderate. Can be cleaned with a damp cloth.
(1) Smooth. Easily cleaned with a damp cloth.

-Ventilation. Check all categories that apply. (Maximum 7 points)

(5) The interior of the supply duct or plenum is coated or littered
with friable material or is within 5 feet of a supply diffuser or
fan and the condition of the material may result in fibers being
entrained into the airflow.

(2) The interior of the return air duct or plenum is coated or littered
with friable material and is part of a recirculating system.

a'. (1) Air being supplied to the room or cell is: (1) drawn from an area
where the potential for asbestos fiber release is possible, or (2)
part of a recirculating system where fibers may be drawn into the
system.

(0) None of the above applies.
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Form #

- ,-,Air Movement. This refers to the general air movement in the room or area
-U 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, i.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.

(4i) 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, etc.).
(0-4i) 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 14 points)

A. Refers to sprayedvon or trowelled-on material on ceiling or walls.

(1) Suspended ceiling or accessible secondary wall.
(2) Encapsulation or covered with nonasbestos material.
(3) Railing or chicken wire.
(4I) None

B. Pipe, Boiler, Duct, or Other surface or damaged materials. Percent of
total exposed and visible to the occupants.

__(1) < 25%
(2) 25<7 % <50
(3) 50 < %7<75
(4) 75 < % < 100
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Form #

-Population. This involves defining the average occupancy and outside visitor
traffic (do not count visitors from within the building) of a room or area
based on an 8 hour per day exposure. For example, a waiting area at
Finance normally has 15 individualsassigned to the office. They see
approximately 240 customers from outside the building over an 8 hour
day. Each customer is serviced and gone within 30 minutes.

[240 persons X 0.5 hours] / 8 hours ) + 15 occupants - 30

..................................................... Score as 2

(1) < 9 or for corridors
(2) 10 < Pop < 200
(3) 201 < Pop < 500
(4) 501 < Pop < 1000
(5) > 1001 for medical facilities, youth centers, child care

facilities or residential buildings irregardless
of the population.

EXPOSURE (E) TOTAL (Max 43, Min 5) Evaluator (date)

R - 12.0324 0.1683 * D 0.1693 * E

h33541J
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APPENDIX B

Section 4

Rating Interval versus Priority
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Section 4j

R - 12.0324J (0.1683 * D) -(0.1693 * E)

where: R - Rating 0.0401 < R < 11.0176
D0- Sum of D0 D72
E -Sum of E57E74

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 <R< 7

3 yes BEE BEE BEE 1/2 7 <R< 8

4 yes BEE 8 <R< 9

5 yes BEE 9 < R < 10

v6 yes BEE R < 10

The BEE should Include inspections of all ACM as part off 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 is 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 4-6 cells should be
accomplished at the discretion off the BEE based on damage and/or exposure
factor changes. Note: the action level for asbestos exposure is 0.1
fibers per cubic centimeter (f/cc) as an 8-hour time weighted average
(TWA). Occupational physicals and routine air sampling do not have to be

* accomplished if the representative samples do not exceed 0.1 f/cc as an
V 8-hr TWA.
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APPENDIX C

Evaluation Examples

Note: In all the succeeding examples, the results of the bulk samples are
known. 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 sprayedvon, trowelled-on, or damaged
friable material not knowing it asbestos Is involved.
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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

4 6.4585 13 20 2
7 6.6228 8 24 2

11 6.7991 15 16 2
10 6.9634 10 20 2

11 T.1297 7 22 3
6 7.8109 11 14 3
3 7.9772 8 16 3

8 8.4901 13 8 4
9 8.6514 5 15 4
5 8.6554 9 11 4
2 8.8207 5 14 4

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, just
to complete the rating exercise.
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EXAMPLE No. 1, Mobility Processing Hangar

Assessment cell: an entire building

The structure Is 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
ceiling are all insulated with the same uniformly colored or textured,
sprayed-on highly friable asbestos-containing material (ACM), 5-30%
chrysotile. The insulation is held in place by chicken wire. To protect it
from damage, a five foot high corregated metal barrier was constructed along
the base of the three walls. The floor of the hangar is a finished
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 4~00 people being processed in
two days. It is estimated that each processee spends only 30 minutes actually
in the hangar.

The facility is located adjacent to the runway. Takeoffs by C75, C,,141, and
other large cargo and personnel carriers appear to shake the structure.
Generally, the doors are left open during processing and in the summer

A pedestal fans supplement the outdoor breezes. Winter heating though not often
required is 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
involving insulation contact or removal.
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EXAMPLE No. 2, Clinic Hallway and Waiting 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 is 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 is 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 14 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. 4I, Foundry

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

This gabled structure is 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 is 50v75% 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
5' 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 Is 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 pieces 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 building floor space is not used for foundry work. There are offices
at one end. Foundry floor space takes up approximately 13,000 ft1 and the

S offices the rest. See Example 5 for the office evaluation.
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EXAMPLE No. 5, Foundry Offices

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

See Example 24 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 is only eight feet. The offices have
wall to wall carpeting with painted sheetrock walls and a suspended ceiling
made up of 2 ft X 24 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
sheetrook 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 ceiling above the office structure. Lastly,
five personnel work in the offices full time.

53



Is

3 0

-u 
-

42 7. zz -

IZI

4a a

I 3 8

3 C. 3

W at

ii 3,C
k* 

:

.

AL I 2 L 3

a 6 . g o C L a ~
~~~~a~~ 0 0

ca 
co2J)I-- -

2~~ ~ C % ' jL3 a a

4C -4 
A

-3. -

.J -

..T-.(~ - -54



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 1/4I to 1/2 inch thick, 15-30% chrysotile, and painted white.
The material is firmly bound to the ceiling but is friable. It has been
damaged by water caused by a difficult to trace leak in the roof. Approxi-
mately 5 ft' 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 is 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, 5v15% chrysotile, covers three off the four
sheetmetal walls. The fourth wall is made off 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 off 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
vibration from the machinery affects the walls. There is no damage to the ACM
but the dust on the equipment appears to contain ifibers. Results off recent
air sampling indicate fiber concentrations as high as 0.1 f/cc. The ceiling
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 1960s 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 is 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 ceilings 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 is no water damage. The walls are painted plaster and the floor
covering is 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 in
the offices and the return air grills for recirculating the air are in the
corridor.
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EXAMPLE No. 9, Accessory Repair Building

Assessment cell: an entire building.

This building was constructed 40 years ago. It is 200 ft 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 is open bay and
involves desk top, hand tool repair. Heavy equipment is not required to move
items. The floor is painted concrete, the walls are painted brick, and the
ceiling Is comprised off metal beams and wood. The ACM in question insulates
the hundreds of feet off pipes suspended 15 to 20 ft above the work areas. The
ACM is 30-50% chrysotile asbestos. The pipe lagging is in generally good
shape and there is no evidence oftmaterial fallout. The three damaged pipes
expose only about 10 ft2 off 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
tans 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 hospita-l are
covered with sprayedvon, very friable ACM, 5-15% chrysotile. The area being
inspected is a first floor carpeted corridor. The elevator is in this hallway
and hospital personnel, patients, and visitors use it to access other f'loors.
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 pertorations, 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 ft wide and 9 ft high corridor.
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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 utilities above the ceiling except for the
exhaust ducts. The exhaust system including the fans on the roof are inspected
and checked routinely.
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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 approximately 150 ft X 80 ft X 35 ft
high. The entire ceiling area was insulated with a highly friable ACM which is
15-30% chrysotile asbestos. This building is old and has been abused by the
weather and the children. 'There are numerous areas of water damage caused by
the leaky roof and occasionally morning classes will be delayed while the
janitors clean-up the ACM that has fallen from the ceiling. One of the favorite
diversions of the students waiting f or class to begin Is basketball tossing, not
at the basket but at the ceiling. The point of this exercise is to dislodge the
biggest ACM piece without breaking the incandescent metal dome style lights. Of
course, the students do hit the lights which must be fixed on almost a daily
basis. While replacing the lights and fixtures, the maintenance crews make
direct contact with the ACM resting on top of the dome.

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 is used by a local
basketball league.
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EXAMPLE No. 13, Office

Assessment cell: Office

This 20 ft X 30 ft X 10 ft 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 inadvertently damaged by one of the
eight assigned personnel. This resulted in a "onewdollar-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 building.

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 previouslyas a storage area. The faculity is 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 ceiling. 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 is moderately friable and is composed of
5-715% amosite asbestos. The false ceiling hiding the pipes is 8 feet above the
floor. The pipes are located about 18720 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 is 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 is approximately 100 ft2 of highly
damaged ACM on the AHUs and boilers and about 30 ft2 on the pipes. Much of
this is a result of boiler and pipe water damage. Since the systems in the
mechanical room are old, 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 boilers 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 boilers, 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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