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Morphology and Size Distribution of Naturally Occurring Asbestos using TEM
in Landscape Rock in Parks
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This study provided data that can be used to discriminate asbestiform and non-asbestiform amphiboles con-
tained in landscaping rocks in recreational parks. The length and width of fibers being at least 5 g#m long and
with a minimum aspect ratio of 3:1 were measured using a transmission electron microscope and compared
to an asbestos reference sample. The park samples were thicker than 1 gm (average 1.9 xm), while the Health
and Safety Executive (HSE) reference sample averaged 0.3 um in width, with 100% being thinner than 1.0 gm.
The average aspect ratios were 7.1 for the park samples and 67.1 for the HSE reference sample. Based on these
distributions, the amphibole fibers in sampled landscape rocks were thicker and had a lower aspect ratio than
the reference sample. These results suggest that actinolite fibers in sampled landscape rocks cannot be clas-
sified into commercial-grade asbestos. This study can contribute to public policy for managing and controlling
landscaping rocks containing naturally occurring asbestos (NOA) and be used to communicate the possible

resulting health risks.
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Table 1. Characteristics of bulk sample from the landscape rock
Number of

Park bI:lllimst;ir'npcl)efs asbestos-containing Asg}e/st;)lsﬂ\t/[y pe
bulk samples
1 4 2 Actinolite
2 6 3 Actinolite
3 10 4 Actinolite
4 4 3 Actinolite
5 5 3 Actinolite
Total 29 15 Actinolite
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Table 2. Width data of 5 um actinolite and longer with a
minimum aspect ratio of 3:1

. Width<  Width<
Park Particles Mean+SD 0.5 zm 1.0;m
analyzed  (um) %) %)
1 100 2.1+£1.2 2 11
2 100 1.9+1.2 6 22
3 100 1.5+£0.8 7 31
4 100 2.1+1.1 2 13
5 100 1.8£0.9 2 13
HSE reference 105 03100 o8 100

actinolite asbestos

4

1 um

————

(b) -

» »

1 tm

Fig. 1. Examples of particles with nonparallel sides and irregular termination, (a) landscape rock, and parallel sides and square

termination, (b) HSE reference actinolite asbestos.
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Table 3. Aspect ratio data of 5 gm actinolite and longer with
a minimum aspect ratio of 3:1
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Table 4. Regression equation and correlation coefficient of
log width vs. log length

Particles Aspect  Aspect
Park analyzed MeantSD ratio>  ratio>
10:1(%)  20:1(%)

1 100 6.1£2.7 7 0

2 100 8.0£10.6 9 5

3 100 8.245.5 21 5

4 100 6.8+3.4 14 2

5 100 6.4+3.4 10 1

HSE reference 15, 7 10448 09 96

actinolite asbestos
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Regression equation Correlation

Park Log width Y= f(Log length) coefficient
1 Y= 0.8925X — 0.6437 0.786
2 Y=0.7521X—0.5517 0.643
3 Y= 0.8596X — 0.7232 0.627
4 Y=0.7564X — 0.5384 0.691
5 Y= 0.7055X — 0.4801 0.530
HSE reference > 456x—0.8328 0.297

actinolite asbestos
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Fig. 2. Box plot of width (a) and aspect ratio (b) for landscape rocks in parks and HSE reference actinolite asbestos.
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Table 5. Regression equation and correlation coefficient of
log aspect ratio vs. log length

Regression equation

Park Log aspect ratio Correla.t ion
~ £ (Log length) coefficient
1 Y=0.1075X + 0.6437 0.117
2 Y=0.2479X + 0.5517 0.134
3 Y=10.1404X + 0.7232 0.083
4 Y=10.2436X + 0.5384 0.234
5 Y=0.2945X + 0.4801 0.292
HSE reference 7544 + 0.8328 0.718

actinolite asbestos
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