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our readers. 
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Asbestos Bulk Sampling 
Procedure 
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Background 
In recent years various EPA programs and 
regulations have focused public attention on 

asbestos-containing building materials. (40 
CFR, Part 61- ational Emission Standards 

for Hazardous Air Pollutants, 40 CFR , Part 
763-Asbestos; Friable Asbestos-Containing 

Materials in School; Identification and Noti­
fication) . As public awareness of the poten­
tial for building materials to contain asbes­

tos increased, a commensurate demand for 
material identification (bulk sample a nalysis 

for a sbestos) followed. 

Many of the bulk samples received in 
IOS H 's Division of Respiratory Disease 

Studies lab arrive in large quantities, e nclosed 
within poorly constructed containers. The 

physical state in which many bulk samples 
arrive suggests a lack of sophistication on 
behalf of the collectors. Further, one mus t 
conclude that if disruption of asbestos-con­

taining materia l ca n cause exposure, then the 
sample collector is at some risk when utiliz­
ing a disruptive sampling technique. 
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A review of the current asbestos hazard 
abatement lite rature provided very litt le in­
formation on the techniques necessary to 

sample building materials safely and effi­

ciently. The few techniques that were speci­
fied (scraping with a knife and pressing a film 
caniste r into the material) as we ll a s others, 
were found to be highly disruptive when per­

formed dry (Table I). 

Indu strial H ygienists at N I OS H 's 
Morgantown Lab have developed a bulk 

sampling technique which provides an ade­
qua te quantity of material for analysis while 

minimizing the disruption of the parent 
material. The procedure employs core sam­

pling, which allows collection of multi-layered 
materials with minimum disruption. 

Devices for core sampling can be fabri­

cated from existing or easily obtainable 
office/ laboratoryequipment(Figure I). The 
best coring devices are those in which the 

sampler also serves as the sa mple container. 
A short length of clear, acrylic tube ( Figure 2) 
with one end sharpened and provided with 
caps has proven very effective. 

Modified disposable syringes or cork 
borers serve well as reusable samplers. How­

ever, they require a separate sampling con­
tainer such as a glass vial as well as cleaning 

between samples. 

In general, any cylindrical device that is 
thin walled, has a sharpened edge or an edge 

which can be sharpened, and a diameter of 
I / 4H or so will make an ideal core sampler. If 

the sampler ends can be sealed to contain the 
material, so much the better, as the tra nsfer 

and cleaning steps are eliminated. 

Conclusions 
Fiber release during dry sampling, as meas­
ured with standard a ir sampling techniques, 

can produce fiber concentrations greater 
than I 000 fibers per cubic centimeter in the 

air immedia tely adjacent to the sampling 
point (Table I). Because data available to 
date provide no evidence for the ex istence of 

a safe (threshold) level of expos ure to asbes­
tos, the prudent investigator should make 

every reasonable attempt to minimize, if 

TABLE I 
Fiber Release 10 cm From 

Point of Sampling 

Fibers/ cc 

Sampling Method Dry Wet 

Cork Borer 
With Bag 7(B)A 0(0) 
Without Bag 470(550) 9(11) 

Knife 903(1056) 0(0) 
Glass Vial 1847(2160) 17(20) 

A(Fibers/ mm\ 

Figure 1 - Devices for core sampling. 

not eliminate, fiber exposure during bulk 

sampling. The best system found for control­
ling fiber release during materials sampling 

includes: (I) wettil)g the material before 
sampli ng; (2) coring with a small diameter 

tube; (3) utilizing the coring de vice as the 
sample container; and (4) repairing the 

damaged surface. 

If the material to be sampled cannot be 
wetted, a high efficiency particulate respira­
tor must be worn while sampling, as well as 

providing some method to contain any mate­
rial released during the d isturbance. 

Bulk Sampling Procedure 
A . What to Sample 

I. Identify areas and materials to be sam­
pled based on building specifications 

and visual observations. 
a. Friable materials (easily able to 

crumble with light hand pressure). 

b. Exposed and deteriorating non-fri­

able materials. 
c. Any materials which might be ex­

pected to contain asbestos which is. 
will be subjected to a disr uptive 

activity. 

2. Determine the n umber of individual 

random samples necessary to make up 
a collective "sample" for a homogeneous 

material. 
a. EPA recommend s a minimum of3 

samples for a homogeneous mate­
rial less than 1000 ft2 in area, 5 
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Figure 2 - Sampler /container. 

samples/ I 000-5000 ft2, 7 samples 
for areas greater than 5000 ft2

• 

B. How to Sample 

l. Wet the Surface: This is particularly 
important. Use a spray bottle to apply 
water. You may add a laundry deter­
gent to serve as a wetting agent. 

2. Use a Containment Device: If you can't 
wet the material, then use a contain­
ment device around the sampler, such 
as a plastic bag. 

3. A Respirator is Mandatory: If you can't 
follow item I or 2; you must wear a 
high efficiency particulate respirator 

Solvent Exposure from 
Liquid Sampling Media 
C.L. MOSELEY 
Haza rd Evaluations and Technical 
Assistance Branch, 
National Institute for Occupational 
Safety and Health, 
Cincinnati, OH 45226 

Use of a personal sampling method using a 
toluene-based solution in a midget impinger 
led to the suspicion that it would result in 
toluene exposure to the worker. Field data 
from three workplaces indicate that in open 
environments, 8-hour TWA toluene expo­
sures range from 3.6 - 20.1 mg/m3 with a 
mean of 8.9 mg/ m3

• However, sampling in 
semi-confined spaces resulted in 8-hour 
TWA concentrations up to 189 mg/m3, or 
50% of the NIOSH-recommended exposure 
limit (375 mg/ m3

). Use of this and similar 
wet sampling methods in confined spaces 
requires investigators to be aware of the 
degree of ventilation in the space; and sug­
gests the need to predict potential exposures 
before sampling. The vapor pressure method 
is a rapid, safe and simple way to predict this 
potential exposure. 

B-10 

and provide a means of containing/ 
cleaning debris. 

4. Obtain a Representative Sample: Slowly 
push the sampler into the material with 
a twisting motion until you penetrate 
the entire thickness of the material. A 
metal or plastic tube , I / 4" or so in di­
ameter, works well for this. The repre­
sentativeness of the coring is the major 
quantity setting factor. However, l cc or 
so of material will usually provide an 
adequate amount for analysis. 

5. Place Material in Container: With a single­
use sampler you need only wet-wipe the 

Introduction 
Considera tion of the potential toxicology of 
polymeric forms of isocyanates, and the con­
comitant need to evaluate worker exposure, 
'led two organizations - the National Insti­
tute for Occupational Safety and Health and 
the British Occupational Medicine and 
Hygiene Laboratory - to develop a similar 
sampling and analytical method for both 
polymeric and monomeric forms. Bagon, et 
al.,°1 published their method in the January 
1984, issue of the AIHAJ. The NIOSH 
method is in the 3rd Edition of the Manual of 
Analytical Methods .<2

> The principle of both 
methods is the formation of an isocyanate 
derivative with 1-(2-methoxyphenyl)pipera­
zine in toluene, with previous collection 
from workroom air by midget impinger. 

Toluene has a vapor pressure of 22 .3 
mmHg at 21°C (70° F), which leads to the 
s uspicion that it will be rapidly evaporated 
from the impinger during sampling at tem­
peratures commonly encountered in the work­
place; and with a STEL of 560 mg/ m3

, could 
result in toluene exposure to the worker. 
Indirect reference to this possibility was 
made by Keller and Sandridge<3

> in 1979; 
however, actual measurement of this expo­
sure has not been undertaken until now. 

I 
exterior before capping. With a reus­
able coring device , eject the sample into 
a glass vial or other similar container 
and wet-wipe the tube and plunger o 
the sampler. 

6. Label the Sample: Use a code which can 
be referenced to the date, location, etc. 

7. Clean Debris : Use wet paper towels to 
clean debris; discard in plastic bags. 

8. Repair the Sampler Damage: Latex paint, 
dabbed on wet or dry material is accept­
able for friable surfaces. Tape works 
well for repairing core holes left jn 
jacketed insulation and the like. Hair 
spray has also been reported as an 
effective sealant for friable materials. 

9. Sample Shipment: Check the require­
ments of your post office before attempt­
ing to ship samples by mail. Private 
carriers are not restricted by DOT 
when shipping asbestos for non-com­
mercial use (40 CFR 173.1090). 

I 0 . Laboratory Preparation: At the labora­
tory, forced remova l of the cores should 
be done in a hood or under 50 ml orso 
of di stilled wate r in order to prevent 
exposure to the analyst. 

Field Studies 
Exposure to toluene as a result of isocyanate 
sampling was studied in three field si tua­
tions. In addition to collecting isocyanate 
sa mples by the impinger method, charcoal 
tube samples to evaluate toluene exposure 
from the impinger solution were collected 
(collected and analyzed by P&CA M ti 127).<

4
> 

The first workplace was a wire-enameling 
operation which had an average background 
toluene concentration ofless than 0.8 mg/ m

3 

(n= 15). This operation took place in a large, 
open, indoor environment and the workers 
were mobile. Sampling periods (for 8-hour 
TWA isocyanate exposure) ranged from 380 
to 450 minutes; flow rate was 1.0 Lpm. The 
8-hour TWA toluene exposures ranged from 
4.8to20. I mg/ m3,withameanof9.l mg/ m

3 

(n=8), after subtraction of background. En­
vironmental conditions over the 3-day sam­
ple collection period were: temperature 20-
280 C, relative humidity 32-46%, and baro­
metric pressure approximately 760 mm Hg. 

The second workplace was a foundry. 
These workers were generally less mobile 
than those in the previous workplace, but 
worked in a similar open environment. There 
were no sources of toluene reported. Tem­
perature , relative humidity, and pressure 
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