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FINAL REPORT ON A MODIFIED ELUTRIATOR STUDY 
OF SOIL SAMPLES FROM HENDERSON NEVADA

Twenty-six samples were received on October 21, 2002 for compositing followed by 
analysis according to the procedure in the document “Modified Elutriator method for the 
Determination of Asbestos in Soils and Bulk Materials.” The samples were identified as 
P-1 to P-17. S -1, S-2, A-1, A-2, B-l to B-3, and E-l, E-2.

The samples were not oven-dried since they were dry as received. Each sample was 
homogenized and split with one split archived. The remaining portion was then used to 
form a composite according to the ratios provided by Mark Hawley of Environ and 
shown in Table 1.

The composite was split and one portion was archived. A subsample of the composite, 
weighing between 50 and 80 grams, was prepared for processing according to the 
modified elutriator method. Filters with deposits of respirable material were obtained in 
the elutriator.

Three filters were prepared from each composite with the weight of respirable material 
deposited on each filter in the range of 115+/-15 pgrams. One of the filters from each 
was chosen for determination of the asbestos fiber concentration by examination in a 
transmission electron microscope (TEM). The filter chosen was generally that with the 
highest weight of deposit in order to minimize the number of grid openings that were to 
be counted to achieve a sensitivity of at least one million fibers per gram of respirable 
dust.

The surface of the selected filter was coated with a thin coat of carbon, which traps the 
particles. Selected sections of the filter were dissolved in such a manner that the carbon 
film was left on the surface of a sample grid used for examination in the TEM. Five grids 
were prepared in this fashion with four of the grids spaced equidistant around the filter 
and the fifth in the center. The center grid is labeled “B”. Grid A is at six o’clock 
position using an arbitrary starting location, C is at 12 o’clock, D is at 9 o’clock and E is 
at 3 o’clock.

The number of grid openings to be examined to achieve the required sensitivity was then 
calculated using the average area of a grid opening for that batch of grids, the weight of 
respirable material deposited and the total active area of the filter. The number to be 
counted was rounded up to the next multiple of five and then divided by five to give the 
number to be examined on each grid.

The detailed data from the TEM examination are contained in Appendix I. Two analysts 
using different microscopes analyzed grids. The magnification was slightly different on



the individual instruments and is recorded on the data sheets. An entire grid was only 
examined on one instrument.

The data is summarized in Table 2. Tremolite fibers and chrysotile was found. The 
tremolite fibers had a morphology that is associated with cleavage fragments and not 
asbestiform material. Further, an aluminum peak was generally found in the fibers, 
which is an indication that a material will not assume an asbestiform morphology. A 
quantitative analysis of a tremolite fiber that was 3.3 pmeters long is given at the end of 
the data sheets for Composite SEA 3, grid D. The quantitative analysis shows that of the 
total 15 metal atoms in the formula for tremolite, about 0.36 (average) were aluminum.

The confirmation of the identification of the fibers was performed by energy dispersive 
x-ray spectrograph (EDS) and electron diffraction. In the case of one fiber identified as 
chrysotile no diffraction pattern was obtained but the EDS and morphology matched that 
of chrysotile.



TABLE 1

Henderson

grab
sample
E-2
E-1
S-2
NEA-1

B-3
B-2
NEA-2

P-14
P-11
P-15
NEA-3

P-16
P-17
P-13
P-12
NEA-4

A-2
A-1
B-1
SEA-1

P-1
P-5
P-3
P-8
P-9
SEA-2

P-10
P-6
P-2
P-7
P-4
SEA-3

S-1

TABLE 1

proportions for compositing soil samples for asbestos analysis

Sample mass (g) adjusted for tare weight
as reported from field (21.2 g) (31.8 g)

composite
sample

mass of 
Fraction 

<1 cm

mass of 
Fraction 
>1 cm

total mass 
of sample

mass of 
Fraction <1 

cm
total mass 
of sample

fraction of
fines
(Mf/Mtot)

proportions 
based on 
Mf/Mtot

NEA-1 1700 200 1900 1679 1868 0.899 0.342
NEA-1 1500 200 1700 1479 1668 0.886 0.337
NEA-1 1300 250 1550 1279 1518 0.842 0.321

sums 2.627 1.000

NEA-2 2000 300 2300 1979 2268 0.872 0.496
NEA-2 1500 200 1700 1479 1668 0.886 0.504

sum of H 1.759 1.000

NEA-3 2000 200 2200 1979 2168 0.913 0.341
NEA-3 1800 350 2150 1779 2118 0.840 0.314
NEA-3 1700 150 1850 1679 1818 0.923 0.345

sum of H 2.676 1.000

NEA-4 2200 100 2300 2179 2268 0.961 0.261
NEA-4 1900 350 2250 1879 2218 0.847 0.230
NEA-4 1800 200 2000 1779 1968 0.904 0.245
NEA-4 1600 50 1650 1579 1618 0.976 0.265

sum of H 3.687 1.000

SEA-1 1400 500 1900 1379 1868 0.738 0.285
SEA-1 1400 100 1500 1379 1468 0.939 0.362
SEA-1 1000 100 1100 979 1068 0.916 0.353

sum of H 2.593 1.000

SEA-2 2000 250 2250 1979 2218 0.892 0.193
SEA-2 2000 100 2100 1979 2068 0.957 0.207
SEA-2 1800 250 2050 1779 2018 0.881 0.191
SEA-2 1800 100 1900 1779 1868 0.952 0.206
SEA-2 1500 100 1600 1479 1568 0.943 0.204

sum of H 4.625 1.000

SEA-3 2100 200 2300 2079 2268 0.916 0.213
SEA-3 1100 1100 2200 1079 2168 0.498 0.116
SEA-3 1600 100 1700 1579 1668 0.946 0.220
SEA-3 1400 100 1500 1379 1468 0.939 0.218
SEA-3 1100 0 1100 1079 1079 1.000 0.233

sum of H 4.300 1.000

NOT USED 1300 100 1400



TABLE 2
Number and Type of Protocol Structures

Grid Identification
Sample ID Deposit Number of A B C D

Weight Grid Openings

NEA-I
pg

1 1 2 370 0 0 0 0

NEA-2 1 22 340 I NA 1 NA 2 NA 1 TREM 
0.3 x 6 pm

NEA-3 1 24 335 0 1 TREM
0.3 X 9 pm

1 NA 0

NEA-4 1 1 2 370 1 CHRY
0.1 X 6 pm

1 TREM
0.2 X 11 pm

1 TREM 
0.2X7 pm

2 NA

SEA-1 1 24 340 1 NA 0 0 0

SEA-2 131 325 0 0 0 0

SEA-3 1 1 3 370 0 2 NA 1 CHRYH: 1 CHRY
0.1 X 12 pm 0.1 X 8 pm

NA = Non Asbestos Fiber in Protocol Size Range 
* Also contained one nonasbestos fiber

E

0

3 NA

0

0

0

0

0
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