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Vetniculite Rock Couposi;ion Heno'J C Yang‘to

b) Section of a Research Report - J. C. Yang to|
E. S. Wood 6/17/77 on composition of Libby rock
with sp. gr. between 1.585 -2.60 in ore concen-
trate composites

3. Morphology
a) Libby Tremolite
SEM & FDAX Photos (McCrone)
b)  Libby Air Cass2<z- Samples
) SEM & ELAX photos (P. Sebastien, McGill
Univ. 6/10/83)
c) Literature W. Campbell, NBS
SEM & EDAX of fibrous and massive
tremolite
4. Size Discribucion
a) Air sample from Libby Mill (P. Sebastier,
McGill Univ. 6/1 0/83)
i. Table on Sample Characteristics
ii. Table on Concentrations and Size Dis-
tributions
iii. Size Scattergram
b)Y MK-3 bulk =samples 6/23/83 and 7/1/83 (E. T.
Peters, A. D. Little - 7/13/84)
i. Graph on fiber size distributions
ii. Pertion of the report with table on fiber
concentration
5. In Vermiculite Deposits

Rescarech Report - I, C. Yang 4/28/75
X-Ray Analysis of rhe Libbyv Ore Deposits



d)

‘Research Réport‘;'J. C.‘!hng 7/13/83

Te concentrates i

I A

Tremolite Fiber Content of Libby Ore Concen;
trates other than monthly composites (1976-1984)

Portion of Report to J. C. Yang to E. S. Waod
3/16/77

Tremolite Analysis c€ Libby Ore Concentrates

7. In Zorolite Products

a)

b)

c)

PPN

d)

e)

8. General

Research Report - J. C. Yang 7/13/83

Tremolite Analysis of Grace Vermiculite Ore
Concentrate and Zonolite Products.

Research Report - R. C. Howard 5/4/83
Tremolite Content in Expanded Vermiculite

Portion of Research Report J. C. Yang to
E. S. Wood 5/16/77

Table on Tremolite Content in Expanded Vermiculite.

Portion of Research Report - J. C. Yang to
E. S. Wood (4/20/77)

Tremolite Content in Zorolite Products and
Zonolite Job~Site Samples.

Table from memo report S. Venuti to R. C. Walsh
9/10/84
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K,0 1.80 1.26 1.46 1.58 K '1.32 2.63 (

R0 0.87 - Ca 0.52

F 1.30 --- - ol 0.81""""
100.51 F 0.57 1.38

0=F -0.54

TOTAL 100.37

*
Total Fe as E‘ezo3

1. Richterite -- altered pyroxenite adjacent to aegirine-rich "vein".
Includes Cr,04 0.06, NiO 0.23, Sr0 0.02. Lacsen, 1942, p. 49.
Analyst: F. A. Gonyer.

la. Analysis 1, calculated on the basis of 24 (0 + OH + F).

2, 3, and 4. Soda-rich tremolite -- altered pyroxenite adjacent to
quartz veins. Analyses by Zonolite Division, W. R. Grace and Co.
L;Lb7, M:u'f‘ak%



Vermiculites are known to be the weathered products of mica. A hydro-
thermal process has occurred in the geological formation; the mica structure
was altered as interlayer water was iniroduced. A partially hydrated mate-
rial {s usually classified as hydrobiotite and a more fully hydrated mineral
as vermiculite. However, due %o the varistion of chemical composition at
different localities, the dcgre> of iscmrorphous substitutions and rate of
alteration vary in a wide range with vae generzlly accepted formula of ver-

miczlite as Mg, | Mg3 (A1, si) Oy k.5 H,O0.

The octahedral Mg may be partly replaced by Fe*2, Fe*3, Al, etc. In
tetrahsdral position ths AJ/S; retio usuvally lies batwe=n 1:2 to 1:3.

The optical properties, deacities 2nd x-ray di<frartion patterns of
the minerals vary wiih the substituticnas and degrees of hydration in the
molecular structure. Table 1 attached shows the literature values for the
general properties of biotite-vermiculite series.

Tremolite, an amphibole, has the composition Cap (Mg, Fe) Sig Og
(OH)Q. A slight amount of Al may replace the Si, with the attenaan. 31-
tions of Na to the composition. .

EXPERIMENTAL

Five samples (three vermiculite znd two “remolite) were chosen for
analysis.
Sample Description:

#1, brownish vermicwlite flakes. hand-picke
thin books or flakes, light bro t

(23

rom Libby =2

f ize reserve,
brown with h
2 s

s
g2h luster.

greenisn flakes, hand-picked {rox Libby 7 ize, heavy, thick books,
dull, green color.
2, Libby #3 as received, excopt sd2e v.sible bundles of tremolite were

#

N

y

rexoved.
#4, tremolite fiber bundles, hund-picked froi Libdy #C raserve.
45 tremolite rock from Libdy, siightily crushad.

A
~-AS-&~.

15169878




DISCUSSICN and CONCLUSION

The experimental rezults indicuzied Lhzt thers
density of the Libby varmiculites, d2zanding
ing, i.e., the percentage of a
live presant.

The x-ray identific=ztion of Lh2 sp2cie: agrees with the

density detersinations.

Two tremolite picked from differen: lo-za
in rocks, showed no significant diffsrencs eit

density.

there are 1ifferences in
3z uoen the degree of weather-
vs., ithe percantage of vermicu-

trerd of the

“ionz, whether in bundles cr
her in x-ray patterns or

The reddish-brown to brown flakas witih high luster {(#1) are well-
hydrated true vermiculite whereas the dull dz2ri green thick booXs (#2)

are mostly hydrobiotita.
of refraction, a2nd lesser degrze of hydratio-n.

biotite or biotite sincze tnor of rock
(D = 3.2) an? feldspars (D < ; vagent a som2 fiber
3-3.2}). The precsencz of any : combinat
sult in a slightly higher dens

Hydrobiotit2s showsd higher density and index

ightly highsr density
we have more hydro-

(twroxenes
trazolite (D =
ons, would re-

5159879
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Diopside

Intermediate: Feldspar
Microcline
Ortheclase
Anorthite

Minor: Quartz

Tremolite

Mica
phlogopite
biotite

Magnetite
Sphene

3

NaFe' 51305 - (Ca, Na) (Mg, Fe, A1)Si0q

CaMgSi 0,

KA1Si 50
KATSi ;00

CaAl,.Si.0.
27 ¢ o

si0,
Ca,MgcSigh,,(OH),

KMg3A1S1 50, ,{0H),
K(Fe, Mg)3AISi30]O(OH)2
Fe304

CaTiSiOS

and some ur:xpanded but expandable
and hydrobiotite.

vermiculite




. A sample of K-5 which we used for the determination in the repor™
4 wvas submitted to L. Feldman for vermiculite determination. Len's resu’ :
were attached. This specific sample showed 38.32% heavy particles usi-
C-31 tect of less thzn one-minute standing versus our results of 51.3%
(S-ndrute standing;. Tais sample therefore is a ver:- poor szmple and -

out of sgpz2cification.
L4
Decit e A ,_4;/
Julie C. Yang

JCY:olr
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To evaluate three tre
which tremolite fiber is clc

product; that sample will b=

SUGGESTED APPRCACH:
DEADLINE (Last day informatior

DETAILS OF PRGBLEM:

AGSICHED TO:

Dl
)

ADDITIONAL COPI

-3 submitted by Libby mine, and to dé%é;mine
oroperiies of the fiber found in our Libby

~aration study.

, R.il.lecks,
tewart/Enor -z

0
AL
ey 15169884
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e
-

1les’ the hand picker
remolite fiber: in:th

7

ol Recaived' from Libby

: 1.D. Fo.
22779-1 . Lewvel b Dyke, high grade a: . stos, ..
22279-2 . Level 15 Dyke, high grade asbestos,
22279-3 Asbestos Concentrate Dump, relatively low gracde
asbestos. -
Jbservation ’ .
le: very lumpy but soft, highly weathered,

2 rocky and hard, nore impurities than 1

moderately hard, more asbhasics nencils.

X-Ray Diffraction Characterization

and 3,

All three samples showed very good tremolite patierns, identical to the
ra of the hend-picked tremolite from Libby 2 product. All have small
:s of wvermiculite-hydrobiotite and pyroxenes. Sample no. 3, "asbestos

strates”, has the least impurities - vermiculite

Specific Gravity Determination

only.

The -100 mesh samples were weighed, immersed in distilled water in the
neter, de-aired with temperature m2asurement for density determination in
‘cate.
Sample No. Descripiicn Density Determined (g/cc)

1 Leval L 2.867

2 Level 1% 2775

3 Asbestos Cone. 2.919

‘ked tremolite from Libby /2 producc 3.0C3

15169885
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2) Tbe sarﬂle from Level 15 Dyke is hard shows high aggregates and rock .
- ° :-conten When scresned, the fine fractlons are all in hard pencils; -
' no wh’ fiber balls are ovserved.

3) The "Low Grade Asbestos Concentrates" seems to have the highest grade
of tremolite with very litile impurities; when screened, the fine
fractions again show hard pencils.

VI. Degradation Studi-.

The otjective of thic ztuily i+ Lo find the degralation tehavior of each
asbestos sample, thus to achieve better undersianding if the material is pres-
ent in the vermiculite concintoairon onaralion.

Tae fraction (6« 02 4 Sice, of sewples obiainad f.oa the screen
analysis was taken for tnis analysic Samples of about 5 g by weigiit were

subjected to SPEX-milling for = prsdet¢r11 nad time, then sized and weight
percent dettermined.

The results are presented in Tables Ma, b and c, and Figures 1a, b, and c.

From the figures it showa2d that tqe Le vel I Dyke material and the "low
grade” asbestns concentraie are somawha inilar in deqradation bashavior ex-
cept the Level L material bra:e dom a ittle faster in the 5 miante test due
to high degree of weathz2rin:. These two saaples were compa 13t1v°lv sofzer and

=~ cr

did not break down as £ e dntrendetion process as the 1 :"-'flthbrbj
Level 15 materinl when SG7 Tlled, he caft Diber would have a cushioning
effect tn reduce the imuact “oree.

15169886
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. ,"S:cx"'een Analysis of Leve . 15 Dyke Material

+ 3.5 0.6 0.6 0.5 t. 0.6

-35+6 12.0 10.7 9.5 8.4
-6+ 20 L4 3 L. 2 k4.3 LR
- 20 + 70 23.7 - 23.8 29.C 29.1
- 70 + 100 5.1 L.6 L.5 L.k
- 200 &5 9.0 10.6 1.0

% Recovery: 99.35 03.¢d, 98.kg 97.%

TABLE 3 - Screen Analysis of Low CGrade Ash=astos Concentrstes

+ 3.5 h 1.2 0.8 0.6 . 0.6

. - 3.5+ 6 15.3 16.4 4.7 - 8.7
-6+ 29 6.9 k6.0 L6.7 k6.L

- 20+ 70 2L.3 2L .k 2.2 T 24%.1

- 70 + 100 L.8 L3 .1 4.0

- 1C0 6.1 7.3 7.2 8.2

% recovery: 93.3% 100, 1) 63,77 97.9%
15169386
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+ 20 M
- 20+ 50 M
- 56 + 10C M
100 M

% Recovery:

Mesh Size

+

20M
20 + 50 M
50 + 100 M
100 M

% Recovery:

(b) Level 15 Dyke ifaterial

4 Retained

\N

=
=3

L)
12.7

80.5

. -
ST

(c) Low Grade Asb

Concentrates

¢ Retained

1.3
7.6

~
£ L
o W

o]
0
Ny

MY

-

13.3
7.9
28.57
- i
15169889 5
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Sample L3. General view of the replica at low magnification.
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Chemical analysis of individual fibers by Energy

Dispersive Spectrometry of x-rays. Typicél spectrum.
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Scanning clectron microscope (SEM) and encrgy dispersive X-ray spectra (EDX) photographs
ol asbestos and nonashestos tremobhite. Hpper panels - SUM el

tremohite asbestos and night —nonasbestos
tomolae, lower pancls - EDX | lelt

tremiohite dsbestos and right nonashestos tremalhite.
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rIsrR LENC M (um)

1 1 1 1 l 1 1

P" B9 1

.0
°.S ‘.o S 2
FIBER WIDTH (umw)

Figure 1. Distribution of fiber dimensious by classification category (open symbols:
June 23, 1933 sample; filled svmbols: July 1, 1983 sample)
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{ "f1bers amalyzed satisfy the* Poisaon distribution. Ihis ‘can be
exanined for the vo recently conpleted analyses.

June 27 July 12
Confidence Confidence
Category Fibers Interval Fiberg Jnterval
Tremolite ) 2 0.24 - 7.22 2 0.24 - 7.22
Tremolite +
Probable tremolite 14 7.65 - 23.49 6 2.2 -13.06
Tremolite +
Probable tremolite
+ possible
i tremolite 23 14.58 - 34.51 8 3.45 -15.76

For the conversion formula and the wedian fiber masses given
earlier, the results rounded off to the nearest ppm are

Category Fiber Concentration (ppm)
June 27 July 12
Tremolite 0-5 30 - 913

Tremolite + probable
tremolite 4-14 14 - 81

Tremeclite + probable
tremolite + possible
tremolite 9-22 4 - 19

i
;
‘

AT i
,rcw'.,..mn-a&e‘s \‘Oﬂ(ﬁ 2




present in the Libby ore deposits at the locations of which were ident:.-

i

ﬁed tmn the blast reports provided by D. Riggleman. o

The results are shown in the attached tables, 1 and 2. Most of the
findings agree with the key (vermiculite content determined from the
assay reports), but some showed deviations from the key, generally with
vermiculite contents higher than the amounts shown in the key.

Minerals asso~iated with vermizuwlite ores are mainly feldspars
(orthoclase, microcline, anorthite, plagioclase, etc.) pyroxenes (zcxize,
augite, hypersthene, thannsenlte, etc.) and, surprisingly, very minor
amounts of tremolite, talc and hornblends.

The data present are indicative but not conclusive. We will have
good petrographic analysis of these to confirm our findings in the near
future.

-~ f
- ¢.Cz i
Julie C. Yang
JCY :mly
ettachments )
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i
1
1
i
!

Lko-604 v Hy, V
Lo-60% V . Fy, V
-5% v Py
-5% V Py
40-60% V Ry, V
FHYV . By
-5 v K
20-40% V
Lo-60% v F
20-Lot v Hy, V
*
quaniity t
Hy - hydrobiotite
v - dite
F o- £ ok R of

vV, Ky, Tr

vV, By, Tr

Tale, Tr

Tale, Tr

"]

F, Tr

Tr, Talc

(3]

o

1516990¢




e e i aa

3 ho-60f v v, Hy F, Fy . Q, Tr
18 608 v vV, Hy F Py, Tr (2)
\fg;) 20-404 v vV, Hy F, Py, Tr, Talc ———
8> 10-15% v ——- Hy, V. T2lc, Tr, Py P
*
84 20-40f v vV, H F, Py Tr, Talc
*
86 54V F Py Tr, Talc
*
Intermediate minor - 5-20%
F - feldspar #y - hydrobiotite
V - vermiculite Tr - tremolite
Py - pyroxene Q -~ quartz

J.C.Yang:mlr
L/16/75

15169907
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-u6

L-5 3/y/tr 63.9
K-3 3/1/77 72.0
K-k 3/1/77 75.1
K-5 | 3/Y/77 76.6
Head Feed, 3/9/77 Z._O**
Libby

L]
Includes all anmohibole minera”

e )
Th2 material flcated after ex

2

-

.
je

50
158

903

554
Lge

874
070
034

Jh
23
1509

10.0

15.9




In 1977, we analyzed
South Carolina ore c.
products containing
issued on April 19 a-
ical procedure and t-
analyses are acttach-

Since then, various .
Th2 results vz <tabu’

The tremolite conten:
monitored monchly si:
shown in Figures 1 tt
in Figure 6. Only a

October 1977. The r.
are shown in Table 4.
size of Libby ore cor

These data cover all

coacentrate and Zonol:

feeds and ore concent.
designated numbers in
kept in the library.

JCY/ph

Attachments

"'Concentrates and ®
- Zonolite Products

. content of all sizes of Libby and
rxpanded vermiculites, and 21l Zonolite
E. S. Wocd's request. Two memos were
respectively describing the analyt-
22 analyses. Summarized tremolite

-5 were analyzed from time to rime,.
T in Tablis 1, 2 aad 3.

J feeds and ore coucentrates were
1?77. The yearly plcts of this data are
~ running plot of each size is given

concentrates were analyzed prior to
.ysis, other than monthly composites,
ages of the tremolite content of each
tabulated in Table S.

" tremolite fibers in Libby ore

‘o date. The analyses of Libby head
‘rted under individual RFTS' vith
75XX to 68499. These reports are

Julie C. Yang

T

AR e e i gt 4

oy

2




8/19/80
4/24/81

RFTS 69622
RFTS 69755

CHC CoaCed L—l
+14M, !.-1

6/25/81 RFTS 65538 SS L-1, + 14M Attic Ins.
CMC Coated 0.45
Uncoated 0.79
5/4/83 Hemo to L-1 - Easthampton .003
J. Wolter
v)
2/27/719  RFTS 69545 Ind. L-2 Pvro Engineering, Ca. .008
5/5/80 RFTS 67583 +14M Ind. L-2 W. Chicago .002
RFTS 67589 +14M Ind. L-2 Ventron, Alpha .021
2/3/82  RFTS 69755  _ +14M, L-2 Weedsport ' .10 £ 0.02#%
574783 Memo to L-2 Easthampton . .002
J. Volter ’

* average value of 6 determinations
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RFTS 695

}SCteeued. + 14M L-3

8/1/18 34 J« B. Brush Co. .010
S/4/83 Memo to L-3 Easthampton .001
J. Wolter
(b)
7722777 RFTS 50110 L-4 W. Chicago .062
1/31/78 RFTS 67012 L-4 Agway, NY .032
1/31/78 RFTS 67013 L~4 Voluntary Purchasing .00%
Group. Texas

4/28/78 ]RFTS 67015 L-4 Uascreened QC .16

Unscreened .003
5/16/78 RFTS 67016 L-4 Rockland Chemicals .007
5/16/18 RFIS 67016 L~4 Sea Coat Lab

Screened Unders 1.5
5/78 RFTS 67020 L-4 Dallas D-18 (dry) .0099
D-18 (wet) . 0025
1719/79 RFTS 67026 L-4 Agricultural Grade Wilder (D-18) .039
2/21/15 RFTS 69544 L-4, Roof Deck Gem Tel Bldg., CA .61
3/6/19 RFTS 69543 L-4 Sinclair Paint Bldg.,CA 0.15
5/8/83 Memo to L-4 . Easchampton .002
J. Wolter

151669916
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RFTS 49189
& A. D. Liccle

A. D. Licele

6/27/83 A. D. Liccle

7/11/83 A. D. Little

Prudential Bldg.
Morristoun, N.J.

Easthampton

oa, Lot 2F1

nai "wipe-
technique

.
Uy oer
re

E. T. Peters
Confirmed
Possible

E. T. Paters
Found
Estimatad
detection lim:-

* J. C. Yang has concentrated the tremolite containg fine portiom by
plaster of Paris binder burning off the cellulosic fiber and organi:
floatings off the vermiculite and submitted to ADL for electron mic:

P

PRI gk

-3
A
B

“

“
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5719777

Aggregate :
Dealer Concret: R C AL i
Aggregate L-4 SEE CONCRETE AGGREGATES ABOVE
Dealer Concrete ’
Asgregate sC-4 " " ” L]
Industrial L-1 6/10/77- <0.1 0.003 Sf6l83
Industrial L-2 ) 6/10/177 <0.1 0.002 S/4/83
Industrial L-3 6/10/77 <0.1 0.001 S/6/83
Industrial L-4 7/19/77 <0.5 0.002 5/6/83
Industrial 5C-3 7,19/17 <5.6" 1.6 S/17/77
Industrial SC-4 719/77 <s.0” 7.9 S/17/77
Masonry
Insulation L-3 5/19/717 <0.5 0.001 5/64/83
Masonry
Insulation L-4 5/19/77 <0.5 0.001 S/6/83
Masonry -

Insutation ~SC-3 $/19777 <5.0 1.6 $/171177
0-20ppm
Monokote MK-4 & 5 (L-3) 1/29/82 No Mention 0-10ppm 7/11/83
Monokote MK-5 (sC-3) 1/29/82 No Mention NA NA
Plaster
Aggregate L-3 NA NA 3.0901 S{6/83
Plaster
Aggregate SC-3 NA NA 1.5 SI17/77
Terra-Lite L-2 NA NA Na NA
Terra-Llite L-3 NA NA NA NA
Terra-Lite L-4 NA NA NA NA
!
15169918 §
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Dgstlvzdiifigioolkesplrator

m.
NA NA NA NA " .o ™ "
NA NA NA NA 1" " u " "
0.06 0.06 0.046 6/1/83 " " " "
0.06 0.22 0.12 6/1/83 " " " -
NA NA NA NA " " I
NA NA NA NA (L " " e
} NA NA NA NA " " o ,
f
0.08 0.83 0.63 4f27;83 L " " 1
0.02 0.33 0.13 6/27/83 " " - “
0.03 0.21 NA 5/1271177 " 1" " "
0.01 0.09 0.04 4/26/83 " " " .
£0.10 <0.25 NA  5/12/77 " o " "
N2 NA NA NA 1] " " "
NA NA NA NA " " " «
NA NA NA NA 1 " e "
{ 0.10 0.82 0.19 6/20/83 " " " “
j 0.10 0.72 0.20  6/20/83 -- " . ;
i i < i
15169919
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Inéroduction:

This memorandum i{s being issued in responge to your verbal request for
quantitative tremolite determination ia our expanded Libby products.
Samples L-1, L-2, L-3, and L-4§ vere received ia four cubic foot bags
from Easthampton and the L-5 sample fn a five gallon bucket from Libby.
Each sawple was quartered using a large plastic sheet until portions
veighing 1500.00 g or more vere obtained. Zamples so obtained were
separated on the basis of density using: -

a. Water floatazien to separate the bulk of rhe exranded vermicu-
iite from any heavy particles or "sink",

b. Heavy liquid (density = 2.7 g/mi) to further separate any
vermiculite fines from the sink.

After separation both fractions vere dried and reveighed. The sink
portions vere then pulverized for quantitative analysis of their tremo-
lice contents via X-ray Diffraction.

Results:

The mean tremolf{te content, based upon duplicate analyses for each
sample, have been summarized in Table 1.

Table 1 - Mean Trewolite Content of Expanded Vermiculite

Sample We. 2 Tremolite Content
L-1 0.003
L-2 0.002
L-3 0.001
L-4 0.002
-5« 0.04
*hased on only ane determination. ’

15169920
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99952-48

9995241

99352-42

99952-43

Descrig' tién ~

L-1

L-2

3/3/77 ' 91.0
3/3/77 73.4

3/3/77 48.7

*
Includes =211 amphibole minerals.

e
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B. Tremolit
ID No.
8 VAN
S M
28 B
51 M-
sk Me
55 zZis
58 Ma
ST Me

in ZONOL

. Tremolite Content

Products
Page 3

4 Tremolite

<0.10
0.01 -~

0.035
.013

e . . e e -

- - -

. - - -

~ite Job- .te Samples

% Descript. on L :ation
’s B) Montgom= - -, Ala.

Columbus, "hio
Forest S- ice, Santa Ar
San Dieg
+) W.Palm ° <ch, Fla.
Edison /... ., Miami, Fla.
) Mast 'irn & Coe Bldg., Oklahoma
Hyatt Regency, Del'es

-ied bas’

- ———— -

- ———

5 Tremolite

2.828
2.050

0.031 (.Co

<0.106
2.86
0.476
0.250
0 2Lo

15169924
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"In'l977"ve analyzed the‘ttémolige content of all sizes of libhy and

1ssued on April 19 and May:16,71977 respectively desctibing the analyt-
“1cal procedure and the results of these anslyses. Summarized tremolite B
analyseg are attached with this memo. A P ;

Since then, various Zonolite products were analyzed from time to time.
The results are tabulated- by product in Tables 1, 2 and 3.

The tremolite content cof Libby head feeds and ore concentrates were
monitored montily since October 1977. The yearly plots of this data are
shown in Figures 1 through 5, and a ruoning plot of each size 1s given
in Figure 6. Only a few sets of ore concentrates were analyzed prior to
October 1977. The results and anaiysis, other than meonthly composites,
are shown in Table 4. Yearly averages of the tremolite content of each
size of Libby ore concentrates are tabulated in Table 5.

These data cover all the analyses of tremolite fibers in Libby ore :
concentrate and Zonolite preoducts to date. The analyses of Libby head :
feeds and ore concentrates were reported under individual RFTS' with :
designated numbers in the block of 675XX to 68499. These reports are :
kept in the library. “ - i

Julie C. Yang
JCY/ph

Attachments

15054727




Content:of

i
“Fiber,

k4

RFTS 69515

| RFTS 69755 ° . +14M, L-1

© 6/25/81 6 L-1, + 14M Attic Ins. -

RFTS 65538 S
S CMC Coated 0.44
Unccated 0.79
5/4/83 Memo to L-1 Easthampton .003
J. Wolter - .
(b)
2/27/79 RFTS 69545 Ind. L-2 Pyro Engineering, Ca. .008
5/5/80 RFTS 67583 +14M Ind. L-2 W. Chicago .002
RFTS 67589 +14M Ind. L-2 Ventron, Alpha .021
2/3/82 RFTS 69755 +144, L-2 Weedsport .10 £ 0.02%
5/4/83 Memo to L-2 Easthampton . .002
J. Wolter : !

[APPOPIORE

* average value of 6 determinations




7/22/71  RFTS SO110

O 1/31/78 RFTS 67012 L-4 - Agvay, NY .032

1/31/778 RFTS 67013 L~-4 - Voluntary Purchasing .008
Group, Texas
4/28/18 RFTS 67015 L-4 Unscreened QC .16
Unscreened _ .003
5/16/178 RFTS 67016 L-4 Rockland Chemicals .007
5/16/78 RFTS 67016 L-4 Sea Coat Ladb :
Screened Unders 1.5 '
5/78 RFTS 67020 L-4 Dallas D-18 (dry) - "

D-18 (wet) _

BFTS 67026 . L-4 Agricultural Grade Wilder (D-18)

2/ RFTS 69544 . L-4, Roof Deck .  -Gem Tel Bldg., CA:
376179 RFTS 69543~ L-4 Sinclair Paint Bldg.,CA ' 0.15
S/8/83 Memo to L~4 \ Easthampton

J. Wolter '

15054729
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Prudential Bldg.
Morristowm, N.J.

A. D, Little Easthampton T. Peters

s Confirmed N
N ‘ Possible :
7/11/83 A. D. Little Trenton, Lot 2F1  E. T. Peters
Mt. Sinatl "wipe- Found none
out” technique Estimated 10 ppm

detection limic

* J. C. Yang has concentrated the tremolite containg fine portion by dissolving the
plaster of Paris binder burning off the cellulosic fiber and organic matters and
floatings off the vermiculite and submitted to ADL for electron microscopic analysis.. . = - -

e
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Figure 3
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-38

-46

K5 . 3/1/77 76.6 (+70M)  0.87%

%%
Head Feed, 3/9/T1 7.0 (+6M) 1.302
Libby (-6 +20M) .684
(-20 +70M)  1.235
S (-70) 609

*Includes all anohibole minerals.

"*Tns material floated after expanded with 303 H,0,.
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99952-43
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<0.10
__0.01

. L 0.035
2)  W.Chicsgo s .013

Redi-Barth' *’(t.)’ Saata Ana (as rec'd) .031  (dried) :.051

Redi-Barth (L) W. Chicago  £0,02 S

Metro-Mix 200 (L) W. Chicago (as rec'd)0.03k (dried)<.ok43 '?

Zonolite 3300 (L-3) W. Chicago <0.007 .
__3________Concrete Aggregate (LhD-18) W. Chicago ________ 0.34 — — i
16 Scott Turf Builder (L) Dark ¥0.009 -
22 Scott Tur? Builder (L) Light __ <0.009

- ———— -

B. Tremolite Content in Zonolite Job-site Samples

ID No. Product Description Location ﬁ Tremolite

8 ZK Roof Deck (K L/5 B) Montgomery, Ala. 2.828

9 Masonry Fill (K-3) Columbus, Ohio 0.050 .

28 Redi-Earth (L-4) Forest Service, Santa Ana 0.031L (.051)

) 51 Monokote-5 (1-3) San Diego <0.106 :

Sh Masonry Fill (K-U4) W.Palm Beach, Fla. 2.86 i
55 zIC (K-4) Edison H.S., Miami, Fla. 0.476 , '
s8 Masonry Fill (L-3) Mashburn & Coe Bldg., Oklahoma 0.250
s7 Monakote-4 (L-3) Hyatt Regency, Dellas 0. 240 P

‘.

*oven-dried basis

WZecia ol
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