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Asbestos in the Water Supplies of the Ten Regional Cities

Summary As part of a program to determine the impact of point
and non-point sources on waterborne levels of asbestos, samples
of raw and finished water from the ten cities housing regional
headquarters of the Environmental Protection Agency have been
examined. These cities are Boston, New York, Philadelphia,
Atlanta, Chicago, Dallas, Kansas City, Denver, San Francisco

and Seattle.

The results of this examination show that while New
York, Chicago, Dallas, Kansas City and Denver are essentially
free of asbestos, San Francisco and Seattle may have detectable
levels of asbestos in their water supplies and Boston, Philadelphia
Wwighe
and Atlanta have s-rg'm&-rcamt asbestos levels.

walter ¢. mccrone associates, inc.



Introduction The Office of Toxic Substances of the Environmental
Protection Agency has sponsored a nationwide survey to determine
the impact of point and non-point sources on waterborne levels of
asbestos. This survey covers both natural sites, in which asbestos
bearing rocks are prevalent, and man-made sources. Additionally,
it provides for sampling water supplies in a number of cities and
towns. This report records the results of the analysis of water
from the ten major regional cities, headquarters of the EPA

regional offices.

Sampling and Analysis Methods

Aliquots of the water were vacuum filtered through
47 mm dia Millipore 0.45 . m pore size filters. This filter was
then prepared for examination on'the transmission electron micro-
scope by the direct transfer method. Nylon support grids were
used to minimize background signals during X-ray analysis in
EMMA-4, the combined electron microscope microanalyzer.
Wherever practicable samples for analysis werc filtered directly
on site. Exceptions to this were the cities of Chicago, Denver and

Seattle.

Results
The data for the ten cities are summarized in Table 1.
Appendices 1 - 10, numbered to correspond to the EPA
region number, each contain the relevant trip reports describing
the sampling locations and conditions, the individual sample sum-

maries and data print outs and a brief discussion of the results.

walter ¢. mccrone associates, inc.



Conclusion

Siguifieant asbestos levels have been found in the water
supplies of Boston, up to 7.5 million fibers per liter (f.p.l.);
Philadelphia, up to 240 million f.p.l.; and Atlanta, up to 12 million
f.p.1. The potential exists for asbestos contamination in the water
of San Francisco and Seattle. No evidence was found of asbestos
in the water supplies or sources of New York, Chicago, Dallas and
Kansas City. A few fibers observed in one of the Denver water
sources might be attributable to background or contamination and

are not regarded as significant.

walter ¢. mccrone associates, inc.
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Table 1

Asbestos in the water supplies of the Ten Regional Cities

City

Boston

New York

Philadelphia

Atlanta

Chicago

Dallas

Kansas City

Denver

San Francisco

Seattle

Source

chrysoti!;e,
7.5x 10

none detected

chrysotike, up to

240 x 10

chrysotibe
8.4x10

none detected
none detected

none detected

Supply

chrysotile, 11 x 106

amphibole, 1.8 x 10
none detected

chrysotike, up to
130 x 10

chrysoté'le,
12x 10

none detected
none detected

none detected

Comment

Anomalous
results

possible background contamination - believed "clean"

chrysotile
amphibole

none detected

chrysm

walter ¢. mccrone associates, inC.




Decoding Sample Numbers

The sample numbers used are a 20 digit format and may be decoded

as follows.

digit 1

digits 2,3,4,5
digits 6,7,8,9

digit 10
digit 11
digit 12
digit 13
digit 14
digit 15

digits 16-20

Location type

Date code

Time code

Location relative
to plant

Position relative
to plant as origin

Sample type
Sample type

Filter number

Analyst code

Comment codes

A = Accessory minerals
C = Regional city

G = General products

M = Mining and Milling
N = Natural sites

P = Pipe plants

R = Paper plants

S = Sheet plants

T = Roffing and Tile

V = Textiles

e.g. 0312 = March 12

e.g. 1350 = 1:30 p.m. for grab
sample
0600 = 6 hrs for integrated
sample

U = upstream
D = downstream

e.g. Ul, U2, U3 = upstream locations;
higher number = further from
plant

W = water A = air
G =grab I = integrated

3 {filters taken at ea point for water
samples

S or blank = McCrone
M = Murchio

Only 16 used so far - R = rerun

walter ¢. meccrone associates, inc.




Appendix 1. City of Boston

The city of Boston water supply was sampled on two occasions- o

-~

-

July 25, 1975 and October 17, 1975. On each visit one sample of raw e~
water and one sample of finished water was collected at the Western W
reservoir, one of the reservoirs along the distribution system from the

main reservoir situated in central Massachusetts.

The results of the analyses for asbestiform minerals are
tabulated; sample descriptions and computer printouts are attached.

The results for the 7.25.75 samples are anomalous. The
detection of amphibole in the finished water only is not at present under-.
stood. The amphibole type present could be amosite or crocidolite. (Na is
not readily detectable by the EDXRA (energy dispersive x-ray analysis)
system and some crocidolite standards have failed to give a detectable peak.)
The possibility of amphibole contamination, such as from a gasket or
insulation cannot be entirely ruled out. The possibility of amphibole from
AC pipe is doubtful in the absence of chrysotile, the predominant asbestos
mineral in AC pipe compositions. Duplicate analyses from a second filter
set taken on July 25, 1975, will be run in an effort to clear up this anomoly.

These repeat analyses will be the subject of a supplementary report.

walter ¢. mccrone associates, inc.




MA code C1

Location: City of Boston
Date visited: 25 July 1975

Personnel contacted: Edward Tyler (617) 872-4388 (near Framingham, Mass.)

McCrone Personnel: R.Putscher
S. Betty

Site description: Boston's water supply comes from a main reservoir in
central Mass. The location a just west of Boston was one of the
smaller overflow reservoirs, located along the large "tube' going to the city.
One sample of raw water and one sample of finished water was collected.

walter ¢. mccrone associates, inc.



MA code C1

Location: City of Bosion
Date visited: 17 October 1975

Personnel contacted: Edward Tyler (617) 872-4388 (near Framingham, Mass)
Guy Foss

McCrone Personnel: R. Putscher
M. Palenik

Site description: Boston's water supply comes from a main reservoir in
central Mass. The location at Weston, just west of Boston was one of the
smaller overflow reservoirs, located along the large "tube' going to the city.
One sample of raw water and one sample of finished water was collected.

walter ¢. mccrone associates, incC.
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City of Boston

Sample Date sampled Asbestos type* Fibers/litre* Comment
Western Reservoir Raw 7-25-76 A BDL Detection limit
c >-<i>1.8 x 106 .25 x 106 fp1
Western Reservoir Finished " A BDL Detection limit
c BDL .25 x 106 fpl
Western Reservoir Raw 10-17-76 A BDL Detection limit
_ c 7.5 x 100 .25 x 106 £p1
" ot Fiuf!k“d — e e T e A L e o= - BDLL Detection limit
11 x 106 .25 x 106 fpl

* C = chrysotile
A = asbestiform amphibole
+ BDL = below detection 1limit




Cl 0725 0935 Ul WG2

Varying types of organic residues are present as well as
diatomaceous and other remains. Inorganics noted are generally
quite small chunky types. Organic and a few inorganic fibers are

evident. Most of the inorganic particles appear to be mainly silicon.

Figure 1 Probe of shardlike inorganic fiber.

Walter C. McCrone Associates, Inc.



SAMFLE :C187250935U1WG2 (AMPHIBOLE?

FIEBER COMCEHTRATIOH BY HUMEEF., PER LITEFR B, o0

FIEER CONCEMTRATIOM BY MASS, PER LITER . 8.088 GRAMS®104+-F
‘OLUME FILTEFED 15.68 ML

SRID SOUARES COUHTED - 40

TOTAL SUSPEMDED SOLIDS. 11. 868 MG PER LITER

FH = 7.4

LIMIT OF DETECTION = . 25E+06



SAMPLE C1B72585335U1UWG2 (CHRYSOTILE>

FIBER CONCEMTREATION BY NUMEBER, FER LITER . 6. 00

FIBER CONCEHTRATIOH EBY MASS, PER LITER 6. 000 GRAMS*1D1-6
‘OLUME FILTERED 43.8 ML

GRID SQUARES COUWTED | 4o

TOTAL SUSPEWMDED SOLIDS: 11.880 M5 PER LITER

FH = 7.

SE+QE

[

LIMIT OF DETECTIOH = 8.



C1l 0725 0930 D1 WG2

Organic residues of varying types, diatomaceous remains and
agglomerated areas are all present. Very small platy inorganics to
quite large blocky particles evident. Varying types of organic fibers
are present as well as some inofganic fibers. Amphibole asbestiform

material is present.

Walter C. McCrone Associates, Inc.
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SAMPLE

FIEEF COHCEMTRATIONM
FIBER COHCEHTRATIOH BY

VOLUME FILTERED 56.68 ML
GRID SGUARES COUHTED R3S
TOTAL SUSPEHMDED <0LIDS.
PH = 7.3
DESCRIPTIVE
HO. GORS.
VARIABLE MEAN
LEMGTH a. 53639E+41 5]
WIDTH 8. 3v1veE+ER a
ASFECT RATIO B, 21435E+082 a
MASS 8. 15232E+Q.2 o
SKEWMESS KURTOSIS
1 @.12137E+81 -8, 91772E-B61 8.
2 Q. 1358%E+681 O.z24605E+08 O
K 0.21622E+88 -0, 12054E+81 O,
4 0.16197E+@1 @.79500E+860 4.

: C187250920D10WG2

BY MUMEER. PER LITER
MASZ. PER LITER .

CAMPHIEOLE?>

6. 13E+67
26, 801 GRAMS*®1@1

1.888 MG PER LITER

-5

STATISTICS
= 7
YARIAMCE STAMDARD
DEVMIATION
.41572E+B2 0. 54477E+O1
L 179B5E+B0 B.42315E+00
. D3433E+83 0.23120E+B2
.153427E+84 8,392V TE+HER
MAx MIH
189c2E+82 @.23069BE+0G &
12211E+81 &, 1680206E+88 @&
632333E+02 B, 2468080E+81 @
18436E+03 0. 3988B6E-01 @

STAMDARD
ERROR

. 24370E+D1
L 13093E+D0
.BY3ETE+H1
. 14845E+D2

LA o ]

RAMGE

. 13155E+82
. 1138ZE+81
. 6033ZE+B2
. 1@3426E+B3
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SAMFLE

LEMGTH

MR RO

: C1@725852ap1NG2

WIDTH

RO D -

2ol
.1z21a
L4835
L3621
. 2817y
1218
Lloes

CAMPHIEOLE?

ASFECT
RATID

t4.G8TS
6. GELT
2. 4086
5.9555
13. 46808
&3 -3333
44, gAEA

oD

. 3gz8
. 0320
.S5ze1l
.avev
. 3638
L37as
. 14598
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sSanPLE

:C107253032aD1WGE

DISTRIEUTION BY LEWGTH

HUMBER

2O~ D0RRAR DO~ NN

PERCEHT

. BB
.57
. Bg
Bg
.23
.29
. Bg
. aa
.23
5]}
[5)5)
.68
. BY
. Bg
no
.23
. 9a
. aa
.80
iy
. GBa
. GO
. 8g
.88
.05
. BE
. DB
. b
. g9
. aa
. Ba
.89
. g
. ga
. a8
. B
.88
.23

o

a@mmammmm@ammammm@m&mmn;:-@mamé;-.nm@#-hommn
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DISTRIBUTION BY WITTH

NUMBER

o )

PERCEHNT

G, 84
42, 86
14,25
14, 22

CUMULRATIVYE

FPERCENT

a.
28,
2.
28.
42,
57.
S7.
57.
71.
71.
71
7i.
71
71,
7.
55,
&5,
53.
85.
85,
25,
85.
85,
55
83,
85.
g5.
&5,
es.
&85,
g83.
85,
85.
25.
85.
83,
85,

164,

CUMULATIVE

89
57
=T
37
=32
i4
14
i4
43
43
43
43
43
43
43
7l
71
71
[
7l
71
i
i
Fl
ri
!
71
[
7l
!
1
1
7l
7t
7l
7l
vl
a8

PERCEHNT

5]
42
=

vl

. a4
. Be
.14
.43



- ORD 000

4 6.5 1 14,29 25.71
] B.& a 9. 8m 85.71
& 15y o o.88 g5.71
7 @. 8 & a. 89 85.71
a 6.5 a a. Ba 83.71
o 1.8 5] @. 89 85.71
5] 1.1 a . a6 835.71
1 1.2 @ 3 an 25 71
z 1.3 1 14, 25 166, 88
DISTRIBUTIOH BY ASPECT RATIO
ASFECT RATIO NUMBER FERCENT CUMULATIVE
FPERCENT

3 16 3 42. 86 42. 86
18 2 2 28.57 71.43
za za| (5 a.ag rl.43
306 446 5] @. 89 1,43
48 oa 1 14,23 25.71
15 =11 a G. 806 85.71
(6] ra 1 14. 23 1688, 8@
ra 24 @ 8. 80 160. 00
ga 2@ 5] 0.8 106, 848
2o Rals) 5] 8. 80 1006, 80
168 118 5] B, o 168. B8
110 128 5] a@. 66 109, 860
1z2@ 138 @ .. ag 168, 08
1308 148 .a 6. 809 106, a4
14@ 158 5] o, 68 166, 0g
158 1@ 5] o, &g 1946, o
168 178 (5] 8.084 106, 6a
176 1246 9] O. B84 168, oa
186 120 a 8. aa 160, 38
198 20a 5] . 88 108. 8@
* OYER 204 5] o, a8 186, 98



SAMFLE : C

FIEER COHCEMTRATION BY
CIEBER COMCEMTRATION BY
/OLUME FILTERED . ou
GRID 30UARES COUHTED

TOTAL SUSPEMDED SOLIDS:

PH = 7.3

LIMIT GF DETECTION =

1072562260162 (CHRYSOTILED
MUMBER, PER LITER a.aa
MASES, PER LITER 6. 008 GRAMS+18+-6
.8 ML

48

i.866 MG PER LITER

6. 25E+06



C1 1017 0835 Ul WG3

Generally organics predominate; varying organic residues are
present as well as a general filmy type which is quite common.
Diatoms and fragments noted as well as generally small to moderately

sized inorganic particles. Inorganic particles include chrysotile,

generally in fibril bundles.

Walter. C. McCrone Associates,‘ Inc.



SAMFLE . C1i@178835U1NGS (AMPHIEQLE?

FTBER COMCEMTRATION BY HUMEER, FER LITER 8. a0

FIBER COMCEHTRATION BY MASS, PER LITER . @. 988 GRAMS*1Q+-6
/GLUME FILTERED 40.8 ML

GRID SOUARES COUMTETD . G4

TOTAL SUSFENDED S0OLIDS. @.000 M3 PER LITER

PH = 6.0

LIMIT OF DETECTICOH = 8. 31E+86
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FIEER COMCEMTRATION BY
“IBER COHCEMTRATIOH BY

SAaMPLE

/GLUME FILTERED

Qo3

:C118178235U1WG3

46,8 ML
4

DESCRIFTIVE

HO.

ME&N

.29519E+01
. TEEBOE~-G1
.39F2ZE+RZ
. 18922E+00

KURTQSIE

.22484E+681
. 4892 1E+DA
. 62352E+A]

GRIDI SOUARES COUHTED
TOTAL SUSPEWDED SOLIDS:
FH = o.@
YARIAELE
LEMGTH
WIDTH
ASFECT RATIO
MASS
SKEWHESS

1 B.131B83E+681

2 8. 13462E+61

3 d.25858E+821

4 A.34Z687E+01

Qo o3

. 11638E+B2

OBS.

a0Q®@

@ oD R @

HUMEER. PER LITER
MASS, PER LITER

STATISTICS

= 24

VYARIANCE

. 18320E+82
.56183E-82
. ZZ2ZE85E+84
L 20BE9E+00

MAX

.15732SE+B2
. 28240E+08
. 25BERE+BR3
.25164E+61

[

(CHR%SOTILED

a.73E+07
1.431 GRAWS#1D+-&

8.808 MG FER LITERE

STANDARD
DEVIATIOH

.42882E+01
. 7T49535E-61
.DegzgE+B2
. 538c0E+DB

20

MIHN

. 9870BE-B1
. egz0BE-O1
. 48088E+81
. 188RBE-BY

Qo E

STARHDARD
ERROR

o O B

RAHGE

. 153654E+B2
. 262Z2RE+D0O
. 2568RE+03
L25163E+2]

.BY353E+an
. 153008E-61
.11598E+82
.18354E+88
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SAMPLE :C11917BE3SUIWGE CCHRYSOTILE?

LEHGTH WIDTH ASFECT MALE
EATIO

2. 2357 O.B2E7 28, 5000 9,634

¥v.2ez2 A, 2017 de. 40gn a.s57=

B. 5376 B.2817 4. 40688 6. 6823

15. 7347 A, 0563 260. BaGo B.1325
6. 3631 B.8282 12.8571 G. o088

0.2421 B.6z2382 8.5714 6. 0604
0. 2017 B.azagz2 . 1429 6. 0804
g.3228 B.o282 11. 42286 6. 00R:
B. 3228 6.8282 11. 4286 g. a88s
2.87e0 o .z81vy 44, gE0H B.83038
2.2337 B, 1614 14, 23580 8.1372
g.68352 a.8aay 7. 56008 g.apal
3.8328 B.azsz 135 7143 6. aavo
1.2311 n.ezgz 45. 7143 0. anzd
3.6311 8. 1862 36. 0a0a 0. @250
1.43258 0. 8s85 24. 6667 G.aize
3.711%8 8.08463 9z. 0880 B.081339
a. 2421 3. 8z82 g.5r14 o Aangd
8. 2875 8. 8463 22. 8060 B, 0833
a. 1514 @.nzs:2 5.7143 8. 0863
13.7174 @, zaz 42. 5714 Z2.5154
2.1383 o 8282 75 7143 G.o0839
B, 2421 B, 8282 g.59714 g.8Ea4d
o.8za8v 0.02832 <. 008808 6. 0881



VOO OHUAL BEWMNMNPMD= =0 ®

A2 0o 2023I0IIAINTHIIOONDDAIIRARAD2IADIDO@AD

[ o Y ]
[ I )

LENGTH

DWW ODNNMOANE BN == ®

QUM NOUNUIAU2UOOADN 2O AOENADO

b b b
-

e
(ARG

—
[}

A s s
L RN B i <Y

WIDTH

D0
ol Mg o

RASPECT REATIO

SAMPLE :C1

DISTRIBUTION

HUMEBER

P OQO, 000000 DR - AR DWEDOMNEMNWD

DISTRIBUTION

HUMEBER

1&

2
4

DISTRIBUTIOH BY

HUMBER

10178832301 WGEE

EY LEHGTH

PERCEMT

]

L2 LPHROORARRAAADIRLAIOLIIDDRIRMNDO N D DM

. 5E
.58
L33
. B
.50
. Ba
. Ba
.5Aa
. |Bo
. HA
.08
. 8@
5]
. 8@
.17
. Ba
. a8
.17
. ao
. 8
. B
. 6@
. B8
. g
. B
. B
. 6@
.17
. BB
. BB
. @@
.17

p—

BY WIDTH
FPERCENT
75,668

8. 33
16. 67

ASFECT RATIO

PERCEMT

CUMULATIVE

FERCENT

37.
°0.
o8,
o8,
e,
Q.
e,
23.
23.
83.
83.
83.
23
83.
gv.
87.
ar.
D1.
91.
o1,
21,
o1.
91.
o1,
21,
91.
o1,
95.
93.
95.
95.
184.

CUMULATIVYE

=]
5]
23
33
23
&3
23
33
23
33
33

23

L33

23
1%
58
S0
&7
&7
&7
&Y
&7
&7
&7
&7
&7
&7
g3
83
&3
83
8o

PERCENT

73.
23.
lae.

CUMULATIVE

S]]
33
1515



PEKCEHT

3 16 8 33.33 33. 33
1@ 20 4 16.67 SG. B
2@ za z 12.58 £2. 50
0 40 z 5. 33 76. 83
48 50 2 12,50 23, 33
50 &0 B 0. a0 £3. 33
&6 76 o . o8 §3.33
70 £0 1 4.17 §7. 50
86 98 @ 8. B2 £7.50
9@ 168 1 4.17 a1.67

180 110 @ 8. 00 91.67
110 120 5 . @8 91.67
120 130 B 9. p@ 91,67
130 140 1 4.17 95, 83
148 150 @ 6. 60 95.83
156 160 8 0. 6o 85, g3
168 176 @ . 5o 35. 83
170 130 o .80 95. &3
180 198 & 8. 6o 95. 83
190 260 ) 8. B 95. 83
* OVER 208 1 4.17 108, 60



C1 1017 0840 D1 WG2

Generally moderately loaded, although some areas are heavy;
this is due principally to organic residues of varying types and sizes.
Diatomaceous remains, organic fibers, and agglomerated areas are
noted with some of the organic fibers being quite large. The inorganic
particles are generally small to moderate in size with a wide range of

~morphologies. Chrysotile was detected.

Figure 1 Probe of chrysotile fiber.

Walter C. McCrone Associates, Inc.



G AV

FIBEFR

COHCENTRATION BY
“IEBER COHCEHTREATIONW EY

SAMPLE

YOLUME FILTERED

:C11B176240D1WG2

190. 6 ML

HUMEBER, PEF
MASS, PFER LITEFR

LITER

(CHRYSOTILE?

8. 11E+082
35. 850 GRAMS#®10+-E&

@.880 MG PER LITER

GRID SRUARES COUHITED 24
TOTAL SUSPEMDED SOLIDS.
FH = 0.8
DESCRIFTIVE
MO. OBS.
VARIAEBLE MERH
LEMGTH 8. 96301E+81 a
WIDTH 0. 28323E+008 5]
ASFECT RATIO 0. 4531cE+82 5]
MASS 0. 33957FE+01 5]
SKEWHESS KURTOSIS
1 B. Z0E34E+A1 B, 47E3I3E+01 0O
2 0.15321E+81 O 1725cE+81 O
3 8. 14814E+61 Q. 18773E+81 0
4 B.37165E+61 8. 13386E+082 0

STATISTIC

= 42

VYarRIAMCE

L12391E+B3
L21723E-81
. 17694E+084
L Q4222E+B2

MAH

.52443E+B2
. 64558E+R8
. 153008E+83
. SEZaBE+BE

s

Qo @

STAHDARD
NEVYIATIONM

Ba.11121E+82
8. 14732E+8D0
9. 428c4E+682

8. 97aviIE+al

MIM

. 3E210E+B06
. B0ERE-a2
J15714E+81
. Ba080E+BE

=2 085D

STANDARD

ERFOR

L171iveE+RL
L22742E-B1
.64985E+81

Qe R

RAMGE

.S5282cE+D2
.64 156E+BD
. 17243E+83
. S82e2E+D2

L1457 3E+61
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SAMFLE

LENGTH

—

a

Fo2

-
SN EOHMNLEAEMNDDHD -0

—

)

My =
Lol ]

——
Ll 1 B W)

- 13
QWD EITDRWNW R -G

(=Y

a1
iU B 0 I o

o
[ B o <N

L3312
L4928
. 3858
L3631
. 83518
. 44320
.8114
. 2ave
. 1469
. 4553
. 1554
L3573
. 1836
g Xiai
. ERGE
.3Ta8
L4898
. ¥863
L8932
. 1838
. 9vES
. TBEE
. 8498
. B397
.6311
. BE5E
L6311
. 6258
. 4428
. 7347
L6311
. 5582
el ey
.B232
. 3480
L4723
. 5761l
.BE6E3
G, 3782
.TEE2
. 6832
L9503

C11617B840010G2

WIDTH

D0

HODODIODEIDNDRDIOIIADDORIIIIIIIRIEQAIIIIIOODDR

1218
2421
. B6sary
. B367
L2421
. 6455
L1218
L4635
1216
.1218
L4341
.181e
L2421
.1614

qaa

[ e

1614
.1218
TR
L1412
L2017

8287

L1614
.121@
L1614
1216
2017
. Bgar
. BE82
2824
L1614
.121@
. 5648
.1210
2617
.1218
. 2824
.1210
L1614
L EB52
. A040
L1218
1316

(CHEYSOTILE)
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WIDTH HUMBER FERCENT CUMULATIVE

e R2™DD

FERCEMNT
a A1 (2 14. 20 14. 23
1 oz 21 S@. 0/ 64,22
2 0.z 5] 19. 6% 83, 33
3 0.4 Z 4 7B g2g.10
4 6.5 2 4. 76 9z. 88
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DISTRIBUTIOH BY ASPECT RATIO

ASPECT RATIO HUMBEFR PERCEHT CUMULATIVYE
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1808 124 (5] 6.89 166, 80
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* OVER z@o (5] . 60 108, 60



SAMFLE :C110]1702840D1LGE (AMPHIEBOLES

FIEER COMCEHTEATION BY HUMEER, PER LITER G6.60

FICER CONCEHTREATIOH BY MASS. PER LITER . B. 000 GRAMS*104+-6
OLUME FILTERED . 106.0 ML

SRID S0OUGHES COUNTED - za

TOTAL SUSPEMDEYD SOLIDS. 0.606 MG PER LITER

PH = 0.8

LIMIT OF DETECTIOHN = 8. 23E+06



Appendix 2. City of New York

The city of New York water supply was sampled on two occasions.
August 11 and October 22, 1975. Raw water was sampled at the Hillview,
Jerome Park and Central Park Reservoirs and finished water at the Hill-
view and Central Park Reservoirs. The sample locations are identified

by the digit of the sample number as follows:

1.
2.
3.
4.

No evidence of asbestiform minerals was detected in any of the

samples analyzed. Sample descriptions and computer print outs are

attached.

Central Park
Hillview Reservoir - Catskill
Jerome Park Resaervoir

Hillview Reservoir - Delaware

walter ¢.mecrone dssociates, inc. -



MA code C2

Location: New York City
Date visited: 11 August 1975

McCrone personnel: R. Putscher
M. Palenik

Sile description: Water is obtained through two systems, (1) The higher level
at Hillview in Yonkers comes from the Catskill-Delaware system and supplies
enough natural pressure for any level. The lower level system is the Croton
water system. All 3 reservoirs hold about 1 days supply or about 1 billion
gallons each.

They treat water with some CuSO, for algae control and add chlorine to a level
to maintain 0. 8-1.0 ppm of free chlorine. They bring the pH up to 6.9 or
7.0 with NaOH and also fluoridate with hydrated fluosilicic acid.

Dust was sampled at Central Park with an air sample of 90 liters of air for 1/2 hr;
also collected settled dust inside of station.

Total samples collected: 3 raw water
2 finished water
1 air sample
1 settled dust sample

Recommend analysis of all samples

walter c.mccrone associates, inc.



MA_code C2

Location: New York City
Date visited: 22 October 1975

McCrone personnel: R. Pulscher
M. Palenik

Site description: Water is obtained through two systems, (1) The higher level
at Hillview in Yonkers comes from the Catskill-Delaware system and supplies
enough natural pressure for any level. The lower level system is the Croton

water system. All 3 reservoirs hold about 1 days supply or about 1 billion

gallons each,

They treat water with some CuSO4 for algae control and add chlorine to a level
to maintain 0.8-1.0 ppm of free chlorine. They bring the pH up to 6.9 or
7.0 with NaOH and also fluoridate with hydrated fluosilicic acid.

Sampling: 4 - Ul samples - represent inlet or raw water
3 - D1 samples represent treated or finished water

Total of 7 samples

walter ¢. mccrone associates, inc.



C2 0811 1040 Ul WG2

Organic residues throughout. Diatomaceous and other remains
present. Small to moderately.sized, mainly blocky, inorganic material.
Organic material of a fibrous nature is present as is some inorganic

fibrous material (non-asbestiform).

walter ¢. mccrone associates, inc.



SAMPLE :CZ208811164BU1LWGE CCHEYSOTILED

FIBER COMCEHTRATIOH BY
FIEER COHCEHMTRATIOHN EY
VOLUME FILTEFED : ca
GRID SOUARRES COUHTED

TOTAL SUSFEMDED S0OLIDS.

FH = 7.2

LIMIT OF DETECTION =

MUMEEF, FER LITER : ©.00
M&SS, PER LITER . @. 000 GRAMSH10+-6
.8 ML

40

a.e068 MG PER LITER

8. 21E+HE



SAMPLE CZegliledeUinGz CAMPHIBOLE?>

FIEBER COMCEMTRATION BY
FIEER CUOHCENTRARTIOHW EY
YOLUME FILTERED - &a
GRID ZOURRES COUNTED

TOTAL SUSFPEMDED SOLIDS:

FH = 7.2

LIMIT OF DETECTION =

NUMEER., FER LITER 6.60
MASS, PER LITER 0.088 GRAMSH18+-6C
.8 ML

10
g.6888 MG PER LITER

B.21E+86



C2 0811 1045 D1 WG2

Substantial evidence of bacterial growth, Diatoms and
their fragments, organic residues and agglomerated areas are common.
Some organic fibers are present and inorganics consist mainly of small
to moderately sized blocky material with some small platy material

present. Loading was moderate to heavy due to the bacterial growth.

walter ¢. mecrone associates, inc.



SAMPLE . C2088111645D1UGE CCHRYSOTILED

FIEER COMCEMTEATIOM BY MUMBEF, FER LITER : 6. 89

FIBER COHCEMTRATION BY MASS, PER LITER . 0.0608 GRAMSH1A+-6
#OLUME FILTERED : 186.8 ML

GREID SeUaRES COUMTED - 40

TOTAL SUSPEHDED SQLIDS: 1.888 MG PER LITER

FH = 7.2

LIMIT OF DETECTIOH = 8. 13E+85



SAMFLE . CZ28E111845D1UWG2 CAMPHIBOLED

FIEBER COMCENTRATION BY MUMBER.FER LITER 8. 6a

FIBER CONCEMTRATIOH B'Y MASS. PER LITER 8.888 GRAMNS+18+-5
'OLUME FILTERED . 106,68 ML

SREID SEUARFES COUHTED . 44

TOTAL SUSPEHDED SOLIDS. 1.68088 MG PER LITER

FH = V.2

LIMIT OF DETECTIOH = 8. 13E+086



C2 0811 1000 U2 WG3

Organic residues generally present as are diatomaceous remains.
Small to moderate sized irregular blocky or chunky inorganic types
present. Organic fibrous material is common. Material resembling
the sporangia of fungi are present. Aggl-omeration of sample material
is quite common. TFibrous inorganic material evident which generally

shows a hexagonal diffraction array.

Figure 1 Probe of inorganic fiber.

Walter. C. McCrone'Associates, Inc.



SAMPLE C2031118868UZLG3 (CHRYSOTILED

FIEBER COHCENMTRRTION BY
FIRER CONCEMTRATION BY
'OLUME FILTERED 33
GRID SQUARES COUNTED

TGTHL SUSPEMDED SOLIDS.

FH = 7.2

LIMIT OF DETECTIOH =

HUMEEER. PEFP. LITER : a.ag
MASS, PER LITER . @. 088 GRAMS*10+-6
.B ML

40
11.688 WG PER LITER

8. I6E+06



SAMPLE :CZ208111606U2WG3 (AMPHIBOLED

FIBEE COHCENTRATIOH BY HUMEER. FER LITER 8. 68

FIEER COHCENTRATION:BY MASS, FER LITER @. 060 GRAMS+1G84+-€
‘OLUME FILTERED 35.68 ML

GRID SGEUARES COUHTED 408

TOTAL SUSFENDED S0LIDS. 11.8066 MG PER LITER

PH = 7.2

LIMIT OF DETECTIOH = a.

)
211
m
+
=
[14]



C2 0811 1010 D2 WG2

Organic residues of various types generally present as are
diatoms and fragments thereof. Remains are present which resemble
the sporangia of fungi. Small to moderately sized blocky to chiplike
material is present. Fibers of both organic and inorganic natures are

evident. No asbestiform material was detected.

Figure 1 Probe of inorganic fiber.

Walter C. McCrone'Associates, Inc.



SAMFLE :C282111618D2UWG2 (CHRYSOTILE>

FIBER COHMCEMTRATICOH BY
FIBEF CONCEMTRATIOHN BY
fOLUME FILTERED ra
GRID SRUARES COUNTED

TOTAL SUSPEMDED SOLIDS.

PH = 7.2

LIMIT OF DETECTION =

MUMEER. PER LITER 0.4
MA5SS. FER LITER 6.06808 GRAMS+1G+-6
.8 ML
40
1.886 MG PER LITER

a. 13E+86



SAMPLE :C2B2111681802UG2 (AMPHIEOLED

FIBER COMNCEMTRATION BY
FIBER COHCENTREATION BY
VOLUME FILTERED - e
GRID SQUARES COUNTED

TOTAL SUSPENDED SOLIDS:

PH = v.2

LIMIT OF DETECTIOH =

HUMBER, PER LITER .08
MASS, PER LITEFR . 6. 08909 GEAMS*18+-6
.8 ML

41

1.6068 MG PER LITER

B.13E+05



C2 0811 0945 U3 WG2

Whole diatoms and their fragments in addition to a large
variety of organic residues are present. Agglomeration of sample
material occurs quite frequently. TFibers of both an organic and
inorganic nature were noted. Some remains are present which

resemble the sporangia of fungi. Inorganic fibers are sparce and

non-asbestiform.

Figure 1 Probe of inorganic fiber.

Walter C. McCrone Associates, Inc.



SAMFLE :C282110945U3WGZ CCHRYSOTILES

FIBER CONCEHTRATION BY HUMBER.FER LITER : Q.89

FIBER COMCENTRATIOH BY MASS. FER LITER : 6. 088 GRAMS+10+-6
‘OLUME FILTERED . 8,8 ML

GRID SQUARES COUNTED . 40

TOTAL SUSFENDED SOLIDS. 11. 808 MG PER LITER

FH = V.2

LIMIT OF DETECTIOM = 0. 12E+085



SAMPLE :C2

FIEER CONCEHTRATION EY
FIBER CONCEHTREATIOH BY

'"OLUME FILTERED va.

GRID S0OUARES COUHTED

TOTAL SUSPEMDED SOLIDS:

FH = 7.2

LIMIT OF DETECTIOH =

6211824503062 CAMPHIBOLED
MHUMEEER. FER LITER : a. 6o
MASE, PER LITER . 0.68680 GRAMIZx16+-6
8 ML

40

11. 880 MG PER LITER

. 12E+BE



C2 1022 1040 Ul WG3

Diatomaceous remains common. Organic residues prevalent,
ranging in morphology from small filmy types to large irregular masses.
Small to moderately sized inorganic material is present ranging from
platy to blocky in shape. Fibers are present — mainly non-inorganic.

No asbestiform material detected.

walter c. mccrone associates, inc.



SAMPLE :C2102216846U1WG3 (CHRYSOTILED

FIBER COHMCEHMTRATION BY HUMBER, PER LITER B.08

FIBER CONCEHTRATION BY HMASS, PEF LITER G.808 GRAMS+10+-6
YOLUME FILTERED . 58.8 ML

GRID SGUARRES COUHTED . 1)

ToOTAL SUSPENDED S0LIDS: 1.800 MG PER LITER

FH = 6.2

LIMIT OF DETECTION = B. 25E+6856



SAMPLE .C218221648U14WG3 CAMFHIEOLEY

FIBER COHCEMTRATION BY HUMBER. PER LITER : 8.00

FIBER COMCEWTFATIOM BY MASS, PER LITER - 0. 008 GRAMNS*18+-6
YOLUME FILTERED : =06.0 ML

GRID SRUARES COUNHTED 46

TOTAL SUSPEHDED SOLIDS. 1.0688 MG FER LITEFR

FH = €. 8

LIMIT OF DETECTION = B. 25E+86



C2 1022 1045 D1 WG3

Large inorganic fibers of a network type are present. Much
organic material is present from small blobs or films to large masses.
Inorganics range from small platy to moderately sized blocky or
chunky material., Diatomaceous remains are common. Some agglomera-
tion of material noted. Fibers are present; no asbestiform material

was detected.

Walter C. McCrone Associates, Inc.



SaMPLE :C216221845D1UGE (CHRYSOTILED

FIEER COHCEWMTRATION EBY HUMBER, PER LITER a.aa

FIBER COMCENTRATION EBY MASS, PER LITER B, @68 GRAMS#10+-€
fOLUME FILTERED S90.0 ML

GRID SOUARES COUMTED - i

TOTAL SUSPEMDED SOLIDS: 6.8688 MG FER LITER

FH = 6.8

LIMIT OF DETECTIOHN = A, 25E+06



SAMPLE :C218221845D1WG3 CAMPHIBOLED

FIEER CONCEHTEATION BY
FIBER COMCEMTRATION BY
YOLUME FILTERED 50
GRIT SCUARES COUNTED

TOTAL SUSPEHDED SOLIDS:

PH = 5.8

LIMIT OF DETECTION =

NUMEER, PER LITER 0.4
MasS. PER LITER 6.808 GRAMS*1G+~5
.8 ML

44

G.888 MG PER LITER

B. 25E+06



C2 1022 0900 U2 WG3

Organic residues of varying sizes common as are diatom
fragments. Inorganic particles are present of small to moderate
sizes and varying morphologies. Fibers of varying types are

also present. No asbestiform material detected.

Walter C. McCrone Associates, Inc.



SAMPLE :C218226280U20G32 (CHRYSOTILE>

FIEER COHCENTREATION BY
FIBER COHCEHTRATION BY
VYOLUME FILTERED b 5]
GRID SoUARES COUMTED

NUMEER, PER LITER .00

MASS, FER LITER

.8 ML

TOTAL SUSPENDED SOLIDS:

PH = 6.3

LIMIT OF DETECTIOHN =

B.

4

™

@

U

@. 600 GRAMS+*10+-6

4.0880 NG PER LITER

E+8&



SAMPLE :CZ210220988UZUGE (RMPHIEOLE)

FIEER CONCEHTRATIOW BY
FIBER CONCEHTRATIOH BY

fOLUME FILTERED 50,

GRID SOURRES COUMTED

TOTAL SUSPENMDED SOLIDS.

PH = 6.3

LIMIT OF DETECTION =

HUMEER. PER LITER . B.A6
MASS, PER LITER @.000 GRAMS#104-6&
B ML

44

4.6868 MG PER LITER

6. 25E+06



C2 1022 0910 D2 WG3

Diatomaceous remains and organic residues prevalent, Areas of
agglomeration noted. Small to moderately sized platy to chunky inorganic
particulates are present. Fibers are present consisting mainly of organic

types and remains. No asbestiform material detected.

Walter C. McCrone Associates, Inc.



SAMPLE C218220218D2WG32 (CHRYSOTILED

FIBER COHCEHMTRATION BY HUMEER, PER LITER . @. 64

FIBER COMCENTRATIOHN BY MASS, PER LITER &#.008 GRAMS+®1B+-£
VOLUME FILTERED . S58.8 ML

GRID souaRES COUHTED . 408

TOTAL SUSPENDED SOLIDS. 2.808 MG PER LITER

PH = 6.7

LIMIT OF DETECTIOH = 6. 25E+05



SHIFLE HELNY-A) R P S gy B 1 g UL TP ) YHi'lrfLewLc /?

FIBER COMCEWNTRATION BY HUMBER, FER LITER - G.60

FIBER COMCEMTRATIOW BY MASS.PER LITEER . 0. 6068 GRAMS*18+-C
VOLUME FILTERED . SB.8 ML

GRID SOUARRES COUMTED - 40

TOTAL SUSPEHDED SOLIDS. z2.0860 MG PEF LITER

FH = 5.7

LIMIT OF DETECTION = 8. 25E+BE



C2 1022 0945 U3 WG3

Quite heavily loaded. Much general organic residue of a filmy
to networklike nature present. Diatomaceous remains prevalent.
Small to moderately sized material with blocky to platy shapes, while
the larger sizes are mainly from blocky type material. Fibers are

present, mainly organic or remains. No asbestiform material detected,

Walter C. McCrone Associates, Inc.



SAMPLE C21e228945U3WGE3 CCHRYSOTILE?

FIBER COHCEMTRATION BY HUMBER., PER LITER . a. &6

FIEBER COMCENTRATIOHW EY MARS, PEFR LITER . 0.008 GRAMS+*18+-6
YOLUME FILTERED - 58.68 ML

SEID SOUARES COUMTED - 46

TOTAL SUSPEMDED SOLIDS: 1.886 MG PER LITER

PH = 6.5

LIMIT OF DETECTION = 9. 25E+0¢



SAMPLE :C2182268945U3WG3 CAMPHIBOLE>

FIBER COMCEHTREATIOH BY
FIBER COMCEMTRATION BY
YOLUME FILTERED . Sa
SRID S0UARES COUHTED

HUMEER, PER LITER . 6.008

MASS, PER LITER

.8 ML

TOTAL SUSPEMDED SOLIDS:

PH = &€.8

LIMIT OF DETECTIOHN =

a.

4

M
o

a

6.6880 GRAMS*10+-6

1.668 MG PER LITER

E+B65



C2 1022 0950 D3 WG3

Diatomaceous remains prevalent. Organic residues present as
are some areas of agglomeration. Inorganics range to moderate sizes
and from platy to irregular, blocky morphology. Fibers are present
which are generally organic or some remains fragment. No asbestiform

material detected.

Walter C. McCrone Associates, Inc.



C2 1022 0950 D3 WG3

Diatomaceous remains prevalent. Organic residues present
as are some areas of agglomeration. Inorganics range to moderate sizes
and from platy to the irregular blocky types in morphology. Fibers are
present which are generally organic or some remain fragment. No

asbestiform material detected.

walter c. mccrone associates, inc.



SAMPLE :C210220393538D3WG3 (CHRYSOTILE?

FIBER COMCENTEATIOH BY MUMBER.FER LITER 8. 680

FIBER COMCEMNTRATIOHW BY MASS, PER LITER 6. BP0 GRAMS*10+-6
VOLUME FILTERED . Se.8 ML

SRID SeiaRES COUNTED . 408

TOTAL SUSPENDED SOLIDS. 1.8086 MG PER LITER

PH = 6.3

LIMIT OF DETECTIOH = 8. 25E+06



SAMPLE :C2168220250D3WG3 (AMPHIEBOLE?)

FIBER COHCENTRATIOHW BY HUMBER., PER LITER . 6. 08

FIGEF COWCEHTRATIOH BY WASS, PER LITER 8. 0680 GRAMS#10+-&
VYOLUME FILTERED - 50.6 ML

SEID SeUARES COUMTED 408

TOTAL SUSPEMDED SOLIDS: 1.866 MG PER LITER

PH = 5.3

LIMIT OF DETECTIOH = 6. 23E+86



C2 1022 0905 U4 WG3

Diatomaceous remains quite evident. Small to large blocky
inorganics and generally small platy inorganics. Organic residues
and areas of agglomeration are present. The fibers present in the
sample are mainly organic or diatom fragments. Few inorganic

fibers were present.

Walter C. McCrone Associates, Inc.



SAMPLE . C210226263U40WG3 (CHRYSOTILED

FIEBER COHMCENTRATION BY
FIBER COMCEHTRATION BY
YOLUME FILTERED e
GRID SOUARES COUNRTED

TOTAL SUSPENDED SOLIDS.

FH = .9

LIMIT OF DETECTION =

HUMEER, PER LITER - a.6n
HASS, FER LITER . 8. 6888 GRAMEY1D+-5
.0 ML

449

1.800 MG PER LITER

B. 25E+86



SAMPLE :C21B2Z2@9685U4WG3 CAMPHIEBOLED

FIEBER COHCENTRATIOHW BY HUMEER.PER LITER : Q.08

FIEBER COMCENTRATION BY MASS, PER LITER . a.680 GRAMS+1B8+-6
VYOLUME FILTERED SR8 ML

SREID SOUARES COUMTED . 40

TOTAL SUSPEHDED SOLIDS. 1.868 MG PER LITER

FPH = 6.9

LIMIT OF DETECTION = B. 25E+86



Appendix 3. City of Philadelphia

The City of Philadelphia water supply was sampled on two
occasions - May 14, 1975 and October 27, 1975. On each visit samples
of raw and finished water were obtained at the reservoirs at Queen's Lane,
Belmont and Torresdale. Queen's Lane and Belmont reservoirs are
supplied from the Schuylkill River; Torresdale reservoir is supplied from
the Delaware River.

The results of the analyses for asbestiform minerals are
tabulated: sample descriptions and computer print outs are attached. The
low levels at Queen's Lane are interesting and point to an asbestos source
intermediate between Queen's Lane and Belmont. The Wissahickon Creek
enters the Schuylkill River just above Queen's Lane, but it is reported
that mingling of the two streams occurs below the Queen's Lane intake.

A sampling program to determine whether the Wissahickon Creek is the
asbestos source and also to examine integrated samples taken at the
Philadelphia plants is currently being discussed with EPA region 3

(Joe Friedel).

walter ¢. meccrone associates, inc.



Company: City of Philadelphia - Regional City MA code C3
Date visited: 27 October 1975, 14 May 1975
Personnel contacted: Allen Hess, Superintendent (215) 686-1776 Ext. 47211

McCrone personnel: R. Putscher
M. Palenik

Site description: Philadelphia has 3 reservoirs - all were sampled for raw and
finished water.

Reservoir no. 1 - Queens Lane Plant

Reservoir no. 2 - Belmont Plant Source of supply is the Schuylkill Rivey

Reservoir no, 3 - Torresdale Plant Source of supply is the Delaware River
Sampling:
Three raw water samples - Ul -3
Three finished water samples - D1 -3
Total of six samples

Weather conditions: Fair and pleasant, about 70°F

Comments: Goo& cooperation

walter ¢. mccrone associates, inc.



Sample

Queen's Lane Raw

Queen's Lane Finished
M

City of Philadelphia

Fibers/litref

Belmont Raw

Torresdale Raw

Torresdale Finished

Queen's Lane Raw

Queen's Lane Finished

Belmont Raw

Belmont Finished

Torresdale Raw

Torresdale Finished

* C = chrysotile
A = asbestiform amphibole
t BDL - below detection limit

DUl 'S9JDI00SSD BUOID oW O JSjoM

T LI re T ey

Date sampled Asbestos type* Comment
5-14-75 A BDL Detection limit
c 40 x 106 1.6 x 106 fp1
" A BDL* Detection limit
G senescmcso xBDL 13 x 107 fpl
5-14-75 A BDL Detection limit
c 25 x 106 .42 x 106
A BDL Detection limit
c .75 x 106 .13 x 106
Detection limit
5-14-75 A BDL 2.5 x 106
C BDL Detection limit
A BDL 2.5 x 106
" c 17 x 106 Detection limit
.46 x 106
10-27-75 A BDL Detection limit
C BDL .13 x 106
" A BDL Detection limit
c BDL .1 x 106
10-27-75 A BDL Detection limit
c 240 x 106 5 x 106
" A BDL Detection limit
c 130 x 106 2.5 x 106
10-27-75 A BDL ' Detection limit
c 160 x 106 4.2 x 106
" A BDL Detection limit
c 170 x 106 .34 x 106




C3 /514 ]{4J U\AVG3
71 ] i

Large networklike organic fibers are pfesent. Small platy
to large blocky inorganics are present as are varying types of
organic residues and fibers. Inorganic fibers noted including
chrysotile. Agglomeration of sample material does take place.
Chrysotile occurs in localized areas and not all fibers occurring

in‘the areas are chrysotile fibers. dhare

Figure 1 Probe of chrysotile fiber.

Walter C. McCrone Associates, Inc.



SAMPLE :C3851414088U1HGE CAMPHIBOLE>

FIBER COMCEMTRATIOHN BY
FIBER CONCEMTRATION BY
YOLUME FILTERED . 7
GFID SeUARES COUHTED

TOTAL SUSFEHIDED SOLIDS:

FH = 7.3

LIMIT OF DETECTIOH =

HUMEBER. FER LITER . G, ag
MASS, PER LITER 8. 008 GRAMS+1B+-5
.3 ML

41

2@. 600 HG PER LITER

8. 18E+07



RO I )

SAMPLE C38514148

o]
L]

(CHRYGOTILE? Q l’"

FIEER CONCENTRATIOM EBY HUWMEBEP, PER LITER @. 48E+0S
FIBEF COUCEHTRATION EY MASS, PER LITEFR g.872 GRAMS+16+-&
VYOLUME FILTEFED . 79 ML
GREID S0UARFES COUHTED - 40 .
TOTAL SUSFENDED SOLIDS. 2r, 000 MG PEF LITER
FH = V.3
DESZCRIPTIVE STATISTICS
MO. OES. = 24
VARIAELE MEANM VAR IAMCE STaNDARD STRHDART
DEYIATION ERROR
LEMGTH H. 16995E+061 B.11251E+81 A.18e12E+D1 B.216aZE+BA
WIDTH 4. 26333E-01 8. Zev¥R4E~A2 8. 93115E-01 B.12887E-61
ASFECT RATIO B. Z3305E+02 8. 8336cE+083 0. 283cBE+A2 g.53114E+61
MASS 2. 71i80E-01 8. 3458%E~061 #3.18544E480 8. 37252E-91
SKEWHESS KURTOSIS MAH MIH RAMNGE

1 G.1Z0483E+01 6. 18283E+01 6. 42414E+481 0. 22240E+00 6, 453528E+01

2 8. 153128E+81 0. 25773E+01 8. 40350E+680 0, ZE2EG6E-01 6. Z2330E+00

3 @.12132E+81 0. 11993E+01 0. 12000E+83 &, 11867E+31 A, 118283E+03

4 £ 32834E+01 0. 14142E+82 O 9063GE+00 O, 1Z2000E~-az2 0. 30510E+60
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SAMPLE . C3035141488U01WG3 (CHRYSOTILE?

LEHGTH WIDTH ASFECT MASE
RATIO

1.6138 g, 2421 &, BGET ?. 2173
8. o272 6.1214a 7.EE6B7 B.08312
S.4254 &, azav 4z. 5080 o, 6514
1.1760 B.aze2 41. 42326 6 6021
8.2524 A.Z421. 1. 1667 6.6381
8. 2rf62 a.oz2z2 28.5714 B.881%5
3. 22V6 8. 8287 48, aOa4 . 8423
4. 8414 A. 640873 1206, @300 6.a181
1.3314 0.1218 11. 0880 O. 6449
1.3314 g.121a 11. 860 A.06443
G. 2376 0. H605 14. 6567 @.36e75
2.4287 B.8282 85.71432 0. @844
1.21484 0. 0232 42, BE71 g.eazz
8. 3876 g. 1809 &. oBag a. \azas
1.258v B 8zaz &2, 8840 a.04812
1.4121 G. 020z 78, 8088 6.8013
0. 8875 B.1218 7. 3333 o, azan
1. G450 g, gas2 37,1429 a.68613
2.4287 8. 4035 6. REea @. 9063
1.6138 8. 86035 26. BGEV 8. 8135
1.83943 6.68483 42. B804 8. 6853
1.@8430 8.8z 37 1422 Q. a61s3
1.8155 n.z2017 9 Qoo g.1a53
3. 2276 8g.o0207 40, Baga B.oa422



SAMPLE :C365141408U1WGE

DISTRIEBUTION BY LEHGTH

B W WM = QE

DD

LENGTH NUMEER PERCEMT CUMULATIYE
FERCEHT
& 8.5 1 4.17 4.17
5 1.0 S 2. 23 25. 80
5 1.5 e Z3. 23 S8. 33
5 2.0 4 16. 67 75. 00
B 2.5 z 8. 33 83, 33
5 3.a o 8. 80 83.33
a 3.5 3 12. 58 95. 83
5 4.8 B 8. 86 95. 83
8 4.5 s} 0. 88 95. 83
5 5.8 1 4.17 180. 88
DISTRIBUTION BY WIDTH
WIDTH NUMBER FERCEHT CUMULATIYE
PERCEHT
@ 0.1 15 €2. 50 £z. 54
1 g,z 5 20. 83 83.33
2 0.3 3 12, 56 95. 83
3 8. 4 o 8. 00 95. 83
4 8.5 1 4.17 166, 6@
DISTRIBUTTON BY ASPECT RATIO
ASPECT RATIO HUMBER FERCEMT CUMULATIVE
PERCENT
3 16 7 29.17 29.17
1@ 20 3 12. 50 41.67
28 38 2 g. 33 50. B8
30 40 X 16. 67 66. 67
4@ 5@ 4 16. 67 53.33
s 60 5 a. 08 83. 23
60 76 2 8.33 91. 67
78 g6 o a.am 91.67
5@ 70 1 4.17 95, &3
90 100 @ 5.@8 95. 83
1a0 116 5 @. @aa 95. 83
118 126 1 4.17 100. 0
128 130 5 8. B 188, 60
130 140 5 8. 08 168, 86
140 158 5 . 0@ 168. 86
150 160 8 8. B 108, 90
160 178 A @. o 100, 5@
170 1586 8 p. 66 188. 89



126 154 o g, 00 100, a6
128 208 g o. Bo 108, 80

# -ONMER 208 5] . 86 10a. 80
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C3 0514 1400 D1 WG2

General organic residues present of varying shapes. Small
to moderately sized (mainly blocky) inorganics are present. Some

inorganic fibers are present, but no asbestiform material was detected.

walter c. mccrone associates, inc.



SAMPLE :C38514140808D1WG2 CAMPHIEBOLE?>

FIEBER COHCEMTFATIOH EBY HUMBER, FER LITER . g. a0

FIEER COHCEHTFATIOW BY MASS. PER LITER . 2,800 GRAMS+1684+-6
YOLUME FILTERETD 1@, 3 ML

GRID SQUGRES COUMTED . 46

TOTAL SUSPEHRED SOLIDS. g.600 MG PER LITER

FH = 7.9

LIMIT OF DETECTIOH = 8. 13E+65



SAMPLE :C32851414068D1WG2 (CHRYSOTILE>

FIBEF COHCEMTRATIONM BY HUMEBEF. PER LITER . A. B0

FIEER COHCEHTRATIOHN BY MASS, PER LITEPRP . a.988 GRAMS+1064+-4
YOLUME FILTERED - ipa. B ML

GRID EQUARES COUHTED . 46

TOTAL SUSPEHDED SOLIDS: 8.090 MG PER LITER

FH = r.9

LIMIT OF DETECTIOM = B, 13E+06



C3 0514 1430@ WG2 | KN-/
S

Small to large blocky to chiplike inorganics with the platy types
being in the smaller size ranges. Diatomaceous remains and various
types of organic residues are extant. Chrysotile is present in localized
"masses'" and the overlaps make counting quite difficult. Large organic

fibers are present as well as agglomerated areas.

EmsDI 25 Co: | £

Figure 1 Probe of chrysotile fiber bundle.

Walter C. McCrone Associates, Inc.



SAMPLE :C

FIEBER COHCEHTRATION BY
FIEER COHCEHTREATION BY
YOLUME FILTERED 24
CRID SaUARES COUHTED

TOTAL SUSPEMDED SOLIDS:

FH = 7.2

LIMIT OF DETECTIOH =

2514142002062 CAMFHIEBOLE)D
HUMBER, FER LITER . @.00

MiS5. PER LITER 6.808 GRAMS*18+-€
.8 ML

40
24. 080 MG PER LITER

8. 4ZE+D6



£ M) o=

FIBER COHCENTREATION BY
FIEBER COHMCEMTREATIOH BY

SAMFLE

YOLUME FILTERED

GREID SRUARES

COUHTED

40

TOTkL SUSPEHDED SOLIDS.

FH = r.z

VARIAEBLE

LEHGTH

WIDTH

ASFECT RATIO

MASS

SKEWNMESS

1 0. 25c7FBE+Ol
2 0. 23836E+01
3 . 293282E+01
4 g. 423353E+01

i i B B ]

DR o0

DESCRIPTIVE

HO.

MEAN

.4E0E2E+B1
L1Z2173E+BG
. 71Z6BE+B2
. 136435E+81

EURTOSIS

LES145E+01
.BEYE3E+A]
. 128E5E4+02
L 23386E+O2

OE

a0l

2 & QoD

: C32603141420U2WG2

HUMBER, PER LITEF
MAaSS, FER LITER
36.8 ML

STATISTICS

= &0

YARIANCE

.19414E+82
. SBEIGE~-D1
.E1859E+84
. 34796E+82

MAX

.217enE+E2
. 30828E+RA
. 49083E+33
L32eleE+R2

DD H

CCHRYSOTILED

E+02
g G

24. 0680 MG PER LITER

STANDARD

DEVIATION

B. 44B52E+81
8. 17363E+P8
0. 78140E+82
0. 585382E+01

MIM

. 64558E+84
. 49B00E~-G2
. 3BB0BE+Rl
. 186008E-03

RAMS+164-6

STAMDARD
ERROR

. 5e834E+00
.225398E-01
.l@azzE+pz
.75147VE+88

Do

RAHGE

.21141E+B2
. BRZQBE+E0
.487vBRE+E3
L 32526E+82

B MR



WS, WAb M-

P = ot e b et b e A R b
VWO dNO AR =3

21
2z
23
24
25
26
27
28
29
2o
31

32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

SHMPLE

T2

MR =PR Dl RWDAWUMNNRERDEO = D WM OM = =DM OO -2 ] D] =0 = e

LEMGTH

: C365141426UZNWGE

WIDTH

OO0 DDA RO IR0 DD IR D

L1218

oo

o

L4341

2017

L2017
.azez
L4438
1614
. 80863
LBEa2
L8282
LRzaz
. BEgy
U282
Lazae2
.Bzez

.azaz

gzg

. 8282
. 0483

=

.BzE2
.Bz2az
.B2a2
.8z2g2
.B282
.Bzaz
. 2824
. 84032
.[222
. 8287y
. 8483
2421
.2324
.B403
. 2824
. 8483
L3651
1614
.B282
1514
.4438
1614
. 889
. B2382
.B444

fzgz

. B2a7
.Bz282
.azgz

~e e

. 8282

. Bzgz

(CHRYSOTILED

ASPECT
RATIO

15.
40,

-t .

4z,
36,
114,
V.
45,
27.
arv
65.
75.
28.
148.
31.
ey
98.
101,
41.
31.
37.
162,

2ze.
av
12g,

a7,

18.
5.
z24.
22.
16.
45.

1o,

4.
18.

oa.
42,
5.
114.
40,
7.
43,
2v.

ar.

41.
ra.
28,
148.
31.

2.

8.

aaaa
gRaa
apajsys
Boag
coaa
2857
a2var
Ga6o
caoe

L1428

7142
7143
S@an
BREaE
4286
82571
Auaa
42386
4z86
gosa
1429
eB3g
Svid

L4288

Srld
1429
1422
sfoje)e]
2857
spsjal]
aa6g
] Ra]s)
5714
Baaga
14232
BERA
2222
BEGee
2857
oaan
2rav
Begs
Baan
1429
giaz
7143
SpRa
aoaa
3286

2571

ABB0

DO~ RO2RAQOO-0R00000 RO MND-IRDMND

L8612
.BT23
L V33a
. 7328
s
. Basa
L 4e2d
. 4350
. E2352
.0814
.BEzd
. Ba3s
.Bz243
.BBv3
.BG1s
. BB38
. BB4y
L6853
.BEZ21
. 8047
.ag12
.Bo1n
.a118
.B141
. Bae?
. BA30
L5255
.B113
.BO13
.B286
.6a24
L4852
. 9477
.a11z2
. 5255
.B136
L E64592
. 8423
. BaSs
. 3BEV
L4621
. 4358
.B259
.8a814
.@ogd
. BE33
.B248
.BB7?3
.Be1e
. BazZg
L8847



A

Lo B PRI T B e BN BN I )

. 8545
. 1465
.7li1&
.RET

.3314
1297
L aven
LELTSE
. as1s

'

QoD Q0D

X B )

.BzE2
.azgz

E1""f-l'-ll

-0

LH483
. 04303
CEGB3

(A RRE 15

LazZaz
.azez

1a1.
111.
131.
23,
23,

L]

[y (Y
490,
166,
2143,

DO L,
P o B v B B S LR I L ]
= Q@ M

[l

L]
it I B O U ORI L B R )

DD DD 00

2 =

L]
Ln

. 0a53
. Bass
. BRE3
. BeES
. Bnsn
.Bad4z
. 8801
.81
.B111



PO PO T M) o 1 1t bed ot b b o b b b b b b heb b ot b ek e
=R ONWRONNNAONMAL B WM =@
OO dI3J000JO0NNO2N00A02IUON00AIIINAANDND

WD OODNNOOANANE RGN MN == 0D

LEHMGTH

WIDTH

DWOONNNATOUALEROWAUNOE -

2URDADADAAINIANINDININDAINOUDACCARINDIADADIAIANDAD N

SAMFLE

: £3B85141428U20UG2

DISTRIBUTION EBY LEMGTH

HUMEER

NI QRO D0 D == DD HDAD = YRR RIOARYONH DD

PERCEHT

6. 50
13, 33
16. 66
11,57
1. 58
15. Ba
19. 88
.33
. BAa
. B
. Be
. 66
. B8
. 88
. Ba
. &7
.67
. 68
. Ba
. B
. 6o
.67
.B7
. Bu
. B8
. B8
. G
. be
.88
. 898
.ET
. a8
. Ba
. ba
. BA
. B8
. 8g
. gg
. aa
.aa
. 8@
. Bo
. BB

X

WEREOIQOOR 000000 =00 R000R =~ OO0~ 0000 KN

DISTRIEUTION BY WIDTH

NUMBER

PERCENT

CUMULATIVE

FPERCEHWT

6.
13.
23.
35.
45.
ca.
e,
e,
re.
re.
[g="
re.
83.
23.
8s.
94,
31.
31.
21,
.67
91.
93.
as.
95.
95.
35.
95.
. 8g
95.
95.
=1
96.
96.
9¢.
95.
26.
95,
26,
36.
.BY
6.
96,
26,
. Ba

91

25

1)

1646

CUMULATIVYE

aa
33
23
1]
1]
5]
ag
23
23
33
33
33
23
33
23
aa
&7
&7
&7

&7
33
88
5]t}
8@
aa
515}

aa
go
&7
&7
&r
&7
&7
&7
&7
&7
67

&r
67

57



PERCEHNT

DRI DD2EDD

5] a.1 4z Q. 4@ 74,86
1 a2 5 2,33 va. 323
2 a.3 T 11.&7 28, 84
3 8.4 1 1.57 S91.67
<} .3 2 5,010 Q& BT
5 0.6 5] 6.88 e, 67
3 8.7 A 8. 80 25,67
7 g.8 a 8,60 96 E7
S 0.3 2 2.33 ina. oa
DISTRIBUTION BY ASPECT RaTIO
ASPECT RATIO HIJMBER FERCENT CUMULATIVE
PERCEHNT
3 16 4 €. 67 6. 67
14 20 b 2. 33 15. 048
za 34 1B 16. &7 31.67
36 406 LS 12. 323 45. 80
44 S50 7 11. 67 S6. 67
58 A5 a a. 80 56,67
&6 va i 1. 67 58, 33
rd ] 235 & 1@, 984 &8, 332
8a a6 3 S.08 3.3
g 104 2 3.33 Te.EY
168 118 3 5,08 81.¢67
11@ 1za 3 5. 68 86.67
i2@ 138 1 1. 67 22.33
138 148 3 S.808 93. 33
148 154 g A.08 83. 33
134 168 (2] .06 93. 33
160 176 g 8. a8 23, 33
178 124 a g.a86 Q3. 33
18a 194 a a. 88 Q3. 33
1948 Zea a 8. a6 93. 23
* QOVER z80 4 &.67 1868, 88



i, -

C3 0514 1430@ );GZ
Na” .

Small platy inorganics to moderate blocky types present. Little
other material noted. Some fine filmy organic residues detected. Occasional

chrysotile fibrils or fibers noted.

E 01526 ‘Co: DDDD'ID
e pDDOBBeYY9:

Figure 1 Probe of small chrysotile fiber.

Walter' C. McCrone Associates, Inc.



SAMPLE :C38314143002WG2 CAMFHIEOLEY

FIEBER COHCEMTRATION BY
FIBER COMCEWTRATIOHN BY
YOLUME FILTERED - 1640
GRID S0UARRES COUNTED

TOTAL SUSPENDED SOLIDS.

PH = 7.a

LIMIT OF DETECTION =

HUMBER, PER LITER a.6a
MASS, PER LITER 6. 080 GRAMS*I1ODT-E
LB ML

48

g.8868 MG PER LITER

6. 13E+0%



BN

SAMPLE

: C3851414320D2UWEGZ

FIBER CONCENTRATIOM BY HUMEER, PER LITER
FIEER COHCEWTRATIOHW BY MASS, PER LITER

OLUME FILTERED 168.0 ML
GRID SRUXRES COUNTED 48
TOTAL SUSPEHDED S0OLIDS:
PH = v. 8
DESCRIPTIVE
MO
VARIAELE MEAH
LEMGTH @. 14659E+01 a
WIDTH 8. 443Z50E-81 (5]
ASFECT RATIO 8. 34745E+A2 g
MASS 8. 37500E-82 5]
SKEWHESS KURTOSIS
1 @, 59432E-A1 -0.1803cE+B1 A
2 6.63414E+08 -0, 15166E+81 @
3 B.232455E-01 -0, 17536E+81 O
4 8- 63016E+80 -8, 160SBE+81 8

(CHRYSOTILED

@. 75E+06

¢.0087 GRAMS+#16+-6

&.@00 MG PER LITER

STATISTICS
= 3
YARIAHCE STAHDARD
DEVIATION
. 3227 2E+806 g. SE302E+00
SATEZBE-02 @.21822E-81
. 7O7ETFE+QZ B.89312E+01
.12250E-83 6. 11863E-81
MAax MIH
L2259ZE+681 Q. FEEGEE-+BQ
.8B87YB86BE-B81 ©0.28200E-01
.47143E+@2 0. 23808E+032
.27B0QBE-B81 0. 1486BE-B2

Qoo m

Q0D

STANDARD

EREOR

.231592E+28
. B9028E-B2
.35462E+01
.4351585E-02

EAHGE

.14227E+81
. 5250bE-81
.24 143E+B2
. 26406E-811



Lea &) B O VI o B

SAMPLE

LEMGTH

Lol e o B 15 i B Y

. 8559
. TEEE
L2523
Lo2ve
. 6942
L3314

: C305141438D2WG2

WIDTH

2RO

. @zavy
. Bz82
. 8605
. 8282
. 8483
. a2az

(CHPYSOTILES

ASFECT
RATIO

23.
arv.
37,
32.
41.
47.

noeg
1423

3IZ3

£571
BrReo
1423

Qe

MASS

.|Bzva
. 8014
.B8198
.BE17
. BOg2
LHE24



ZAMFLE -C3051414Z0D2UWG2

DISTRIGUTION BY LEMWGTH

T == DX

LENGTH HUMBER PERCEMT CUMULATIVE
FEFCEMT
] 0.5 é W, Ba (S s]s}
5 1.8 2 23,37 33.33
<] 1.5 1 16. 67 S8, 63
5 2.8 2 23.332 83. 33
8 2.5 1 16.67 166. 08

DISTRIEUTION BY WIDTH

WIDTH HUMBER PERCEHNT CUMULATIVE
FERCENT
.8 @.1 6 166. A6 160. 68

DISTRIEUTION BY ASPECT RATIO

ASPECT RATIO HUMEER PEFCENT CUMULATIVE
PERCEHT
3 16 5] @. 60 @.68
16 20 @ 0.686 6.08
z2n 20 z 232. 33 33.33
3@ 48 2 33.33 55,67
40 54 2 33.33 166. 86
15 0 @ g.06 108. 88
&8 70 5 8. 80 1680. 08
7e sa @ a.e6 1668, a6
26 =15 ] @.006 1686. 98
26 168 5] @.ao 1668, 06
186 1148 <} 6.a9 106. 66
116 128 5] a. 66 106. 08
126 139 g @a. 08 166. 66
136 148 @ 6. @8 108. 62
149 152 @ @.0a 186, 60
1586 168 8 0. 80 188. 60
160 17a@ a a. 88 166. 8@
170 188 @ B.00 166. 80
186 19A o 8.680 106, 60
196 206 a @. a8 1606, 8@
* QVER z@d a a.a8 166, ga



- C3 0514 1530 UY WG3
N\ 4

Large organic fibers of a network type are .present as well as
diatomaceous remains. Generally small platy and small to quite
large blocky inorganics arc present. Some agglomeration is noted.
Some inorganic fibers evident, however, these yield hexagonal

diffraction patterns. No asbestiform material detected.

s S oslefalrlal- e
Figure 1 Probe of large inorganic fiber.

Walter C. McCrone Associates, Inc.



SAMPLE  :C3851415Z0U2UWGSE (HMFPHIBOLES

FIBER COMCEHTRATIOH EY
FIEER COMCEMTRATIOM BY
YOLUME FILTERED .9
GRID SRUARES COUMTED

"0TAaL SUSPEHDED SOLIDS.

FH = 7.8

LIMIT OF DETECTIOH =

HUMEBER. PER LITER - 6.600
MiSS, PER LITER . 0. 806 GRAMSH:18+-6
.8 ML '

46

74.080 MG FER LITEFR

G.25E+87



SAMPLE :C3IB831415360U3WG3E (CHRYSOTILE)

FIBER COMCEHMTRATION BY HUMBER, PER LITER a. 88

FIBER COMCEMTRATIOH BY MASS, PER LITER . 8. 488 GRAMS#*10+-G
VOLUME FILTERED . 5.8 ML

GRID SoUAPES COUHTED . 46

TOTAL SUSPEMDED SOLIDS: 74.080 MG PER LITER

FH = 7.8

LIMIT OF DETECTIOM = B. 25E+B7



=

Very small platy and blocky inorganics. Some large

C3 0514 1530 G2

chunky inorganics present. Some light organic residues noted.
Chrysotile is present and occurs in groups and also as single

fibrils.

Figure 1 Probe of small chrysotile fibril. Chlorine
is from organic residue,

Walter C. McCrone Associates, Inc.



SAMPLE :C3AS141525D3WG2 CAMPHIEOLE?D

FIEBER CONCEMTRATION BY
FIEBER COHCENTRATIOHW BY
JOLUME FILTERED . 166
GRID SGURRES COUNHTED

H
M
.8

TOTAL SUSPEMHDED SOLIDS:

FH = 7.9

LIMIT OF DETECTION =

UMBEF., PER LITER = al
ASS, PER LITER . @. 808 GRAMS+10+-6€
ML

11

7.0068 MG PEF LITER

6. 46E+A5



LSO I g

FIBER COMHCEMTREATIONW BY
FIBER COWCEWTRATION EY

SAMPLE

/OLUME FILTERED

GRID SRUARES COUHTED

: £3851415360D3UG2

166,68 ML
11

TOTAL SUSPEMDED SOLIDS.

FH = 7.9

VARIAEBLE

LEMGTH

WIDTH

ASFECT EATIO

MASS

SKEWMHESS

1 a.26256E+01
2 6. 150c1E+681
3 g.23230E+81
4 a.23525E+81

06 0O

DESCRIFTIVE

NO.

HMEAN

.26312E+01
.B7231E-81
. 73852E+R2
. 34365E-61

KURTOSIS

. 7S384E+01
. 229534E+01
.45857E+B1
. O867eE+B1

DD

0B

e B B U e

i B o e I

HUMEBER. PEFR LITER
MASE, FER LITER

STATISTICS

= 37

YARIAHCE

. 15963E+02
. 68494E-82
. 14852E+85
. 3396RE-B2

MAR

L1RVERE+AR
. 2824B8E+066
.49008E+B3
. 28120E+B8

D0

(CHRYSOTILE>

0. 17E+053
G.521 GRAMS*®104~6

7.8098 MG PER LITER

STAMDARD

DEVYIATION

6. 39953E+81
6. 777rBE-B1
8. 12180E+03
0.53369%E-01

MIH

. 12188E+80
L ABBEBE-B2
. 1428cE+01
. BEBBEE+OD

QDI

STANDRARD

ERROR

DO

RANGE

. 196843E+832
. 27840E+00
.4E8857E+D3
. 281z28E+00@

.6I6E3E+DB
.1278vE-B1
. 2BE3IDE+EZ
. 98558E~-82



WA= WU R Py

SAMPLE

-

O O0OMAOIDRAEDDRAIRT R, AN, ~VEARLANWPNDONE @ WE -

—

LENGTH

5334

P =L

. 4835
. 8328
L1218
L9273
L4553
. 5245
. 8531
.e6414
.BE11
.32
.B343
. 7508
. 92738
. 2324
. 9452
.2184
. 81595
. 56455
. 8643
L4553
L9331
L2421
.2a1v
L8245
. 4835
L3631
. 3228
. 7348
. 3228
. 2224
. 4438
. 9185
. 4833
. 2421
. 3228
. 8498

: C

z

a

5

1415380

WIDTH

G!DEEGEIG!@@EGG@BBDDGQQB@D@E@DB@G@EE@@@@

L2824
. 2824
.B685
.82z
. 84603
. 8287y
.E493
. 8583
. B383
. 8403
.B4@3
.1218
. B483
. 8483
.oa4a
. BEBS
. 26817
.2e1y
. Bzg:2
LBz2az
. azee
. 8840
. B4@3
.Bzaz
. 8463
. B2z
. Bzaz
.Bzaz
. B2e2
. Bzez
L0483
.Bzgz
. 828z
. 2824
.azaz
.B282
. 8287

WGz

(CHRYSOTILE?

ASPECT
FATIO

o
G O ) == 7]

QM
=

.
[

23

13

. 4286
. 4286
. 3333
. BREa
. 88009
. BBeo
. aapa
132
128.
9.
4324,
33,
113,
3. 0800
Ta.
48.
. Bang
. BRae
z2z2.
i1,
228.
38B.
. BORBg
L1423
. @ang
14.
12,
16,
el.
16.
. 800E
15.
457.
. 4286
.5714
11.
13.

3333
BaGo
2868
Baa9
3333

BBBE

BEgn
BELT

8371
4286
Sria
GuEe

2837
(Elaps)z]
erag
42386
gooo

7143

1423

4286
goae

OO EOEOD ORI EROEDRONOHOEOERARODOQ®

MASS

L2312
. 8740
.B3e
.8ae1
. BE335
. B957
. BoBzo
. Bsgo
. 8131
.B136
.8v48
. 1359
.B172
. BB35
. B0og
.Bz48
. 1133
. 1e39
.Bgiz2
. 8633
.a11g
. BBB1
pEcicls ko)
L BoEd
L Buzg
. apay
. Boa3
. BBRR3
.Bas:2
. Bpo3
.Bat1
. BBRg
L6237
. 8748
. aa84
. BEgs
L8157



WO OMO~N~NHTANE LWEHMDMN =X

UMMM UOOUDRNIAIASTATADDAIANIADIA0A0D

0
= D

SAMFLE C3@5141538D3MG2

DISTRIBUTIOHN BY LEHGTH

LENGTH HUMBER FERCEHT CUMULATIVE
PERCEHT
a.s i4 37. 84 37.84
1.8 5 13.51 51.35
1.3 2 J.41 S6. 76
2.8 4 1a. 21 &7.S7
2.5 B 2. 80 67. 37
3.0 2 5. .41 72.97¢
3.9 (5 .80 e, 8v
4.8 2 S. 41 ¥8. 38
4.5 1 2.7 21. 83
S.a 2 5. 41 B&. 49
9.3 g a. =g €5, 49
6.8 g 0. Ga 85. 49
6.5 2 S. 41 91.3
7.a 5] a. 88 91.29
7.5 B g.an 91.89
g.a (5 .43 91.¢e3
8.5 1 2.7 24 59
2.0 a B.ag 24,59
2.5 a 8. 80 94. 55
18 @ 5] a. o0 94,55
18.3 13/ a.an 24, 59
11.0 5] a. 8o 94.359
11.5 (5 6. 80 54,59
12.0 (5] 8. 86 94,358
12.35 5] .89 24.59
12.0 1 2.78 97. 30
13.5 5] 0. 86g arv. 2o
14. @ a 6. 80 ov. za
14. 5 a B, og 9v. 38
13. 98 a a. B8a ar. 38
15. 5 5] a. 08 37. 308
16.8 5] 8. 84 9y, 30
16. 5 @ G. 88 av. I
17.0 5] 8. 80 av. 38
17.5 a 8. 68 oy. 2o
1g.8 a a.ag ay. 328
18.5 a g, ag ar. 20
192.0 8 g. 80 97. 26
19. 3 a a. 84 97. 20
20.0 1 2.78 120, 86

DISTRIBUTION BY WIDTH

WIDTH NUHMBER PERCENT CUMULATIVE
PERCENT

0.1 31 §3.78 83. 78

.2 1 2.70 §6. 49



2 B3 ] 13.51 104, &g
DISTRIGUTION EBY ASFECT FPATIO
ASFECT FRTIO HUMEBER FEFCENT CUMULATIVE
FERCENT

3 18 1a 27.83 27. 83
14 =4 9 24. 32 31.35
26 o 5 3 2. 11 52,48
3a 48 1 2.78 &2. 18
48 Sa 1 2.78 &4, 85
Sa &8 a a.ag 64,26
58 78 3 2.11 2. 37
7B zae 1 2. 76 5. 68
&8 2a 1 2.v8 ¥3. 38
26 186 <] o.6g 78. 38
1ga 116 1 2.78 21,48
118 128 2 S.41 26, 49
128 138 a 0. aa 6. 4%
138 140 1 2.78 g§3.19
140 156 (%) . 6G 89,13
158 l&n 15! 6. 86 8o, 19
1606 178 5] @.a0 go. 14
17m 180 5] b. 84 85.13
180 126 a 6. 84 89.189
13a 288 g 0. 83 go. 18
# OVER 200 4 18.81 loe. @8



C3 1027 0810 Ul WG2

Moderate to heavy loading due mainly to general presence
of an organic residue. Varying types of residues are present. Inorganics
range from small to moderate sizes and consist of particles ranging from
platy to irregularly shaped blocky types. Diatomaceous remains present
and fairly common. Agglomeration of material does take place. No

asbestiform material detected.

walter c. mecrone associates, inc.



SAMPLE :C3l1o278210UiWGE C(AMFHIBOLE>

FIBER COWCEHTRATION BY HMUMEEF.PER LITER : o.8a

FIEBER COMCEHTRERTIOM BY MASS, PER LITER . a.688 GRAMS*1B+-6
YOLUME FILTERED . 188.8 ML

GRID LOUARES COUNTED 40

TOTAL SUSPENDED SOLIDS: 2.8808 NG PER LITEFR

FH = 7.6

LIMIT OF DETECTIOH = 6. 12E+85



SAMPLE :C31p2veszisUiuce (CHRYSOTILED

FIBER CONCENTRATION BY HUMEER, PER LITER : a.aa0

FIBER COMCEMTRATION BY MASS, PER LITER . 6.868 GRAMZ+18+-6
YOLUME FILTERED 160.8 ML

GRID SouUaRES COUHTED 44

TOTAL SUSFEHMDED SOLIDS. 2.088 MG PER LITER

PH = 7.6

LIMIT OF DETECTION = a. 13E+8e



C3 1027 0815 D1 WG3

Very light loading. Some small material present which
consists mainly of organic residues, although some chunky

inorganics are present as well.

Walter C. NMcCrone Associates, Inc.



SAMPLE :C318270%15D1NGE CRMPHIBOLED

FIBER COMCEWTRATIOW BEY HUMBER.PEF LITER . B.a68

FIEBER COHMCEWTRATION EBY MASS. FER LITER 8. 8580 GRAMS*10+-&
YOLUME FILTERED . 168.8 ML

GRID S0UARES COUHTED . a0

TOTAL SUSPENDED SOLIDS. 1.680 MG PER LITER

PH = 7.6

LIMIT OF DETECTION = 6. 18E+B6



SAMPLE :C31827082135D1WGS CCHEYSOTILED

FIBER COHCEMTRATION BY HUWMEEFR, PER LITER - a.aa

FIBER COMCEMTEATIOM EBY MASS, FER LITER . B.088 GEAMS*104+-6
YOLUME FILTERED 10,5 ML

SEID S@UnRES COUHTED S|

TOTaL SUSPEMDED SOLIDS: 1.808 MG PER LITER

FH = Y.6&

LIMIT OF DETECTIOHN = @. 186E+G6



C3 1027 0825 U2 WG3

Small to moderate or smaller large-sized particulates of
varying morphologies, organic residues of varying types (generally
small) and some diatomaceous remains are present. Inorganic
fibers are present, including chrysotile. Some large orgahic fibers

noted.

Figure 1 Probe of chrysotile fibril.

Walter C. McCrone Associates, Inc.



SaMPLE C3182785325U2UG3 CAMPHIEOLED

FIBER COHNCEHTRATICOH BY
FIBER COMCEMTRATION BY
YOLUME FILTERED . 20
GRID S50UHRES COUHTED

TOTAL SUSFEHDED SOLIDS.

FH = 7.6

LIMIT OF DETECTION =

HUMBER. PER LITER . 8.898
MAsSsS, PER LITER - a.080 GRAMS*1Gt+-&
.8 ML

S

1.800 MG FER LITER

8. 30E+87



BN -

FIBER COMCEHTRATIOMN BY
FIBEF COMCEMTRATION BY

SAMPLE

VYOLUME FILTERED

GRID S@URRESD

COUHTED

2@3.8 ML

]

TOTAHL SUSPEHDED SOLTDS:

PH =

VARIABLE

LENGTH
WIDTH

MASS

B WD)

Qa9

-]

ASPECT RATIO

SKEWHESS

. 245E85E+81
.27 1Z24E+81
. 60540E+01
.519458E+01

: C31B278225U2WNGE3

HUMEER, PEF. LITER
MAss5, PER

LITER

1.0886

DESCRIFTIVYE

HO.

MEAH

.2538cE+01
.37133E-81
.15011E+83

o B o

QDO

. 10962E~-01

HURTOSIS

.Oe5l9E+81
.18119E+02
. SBGESE+G2
. 28373E+B2

0ES.

oo ®

DR 5D

(CHEYSOTILED

8. 24E+63
2.5v5 GRAMS#*184-6

NG PER LITER

STATISTICS

= 47

YARIAMCE STANDARD STAHDARD
DEYIATIOH ERROR

. 14134E+D2 8. 37675E+B1 8. S4555E+00

.E64238E-83 B.253453E-61 0, 3697V8E-R2

.32317E+EG 0.55848E+83 B.8222z2E+82

.96182E-B3 8. 31011€E-681 0. 45234E-B2

MAK MIH RAMGE

L1e245E+82 8. 16148E+80 6. 16724E+02

.18148E+688 4. 48088E-82 0, 1S740E+80

.3900BE+84 0.57143E+D1 0. 38243E+84

.2B3BHE+0G 0. 900GOEE+D8 0. 20300E+80



[
L R R B ¥ B DR I N N IV I

b LLEDL DR E R WNWOW W WG WO MR R R R R R e e e
SNONMAWNN A, OV NANARWUN S, YOO ARG = OWN NGO U D WD -~

SAMPLE

—_

EOM =200 -0~ 00000 UDDOMNMBARRNHR~FODOROERFRD0D~MAOMDD.N

—

LEMGTH

. B345
5245
. 4841
. 94508
. 7347
.5168
L2911
. BTEA
. 5245
. 3631
. 7349
. 5648
.3314
. 8875
. 4841
. 4835
.7E6E
L5245
.8362
. 3890
. 8382
. 3488
. 1788
L3573
.B9E2
. 5821
. 2421
L1614
. 6455
. 6454
.BB8TE
. 6259
. 7262
.36321
. 2421
.7262
. 5648
.2911
. 6852
. 6345
. 3531
. 84732
L4438
.Z22E7
.B518

e

.4533
. 4241

: C31827B525U21G3

WIDNTH

CEOOORAAEDIDIIODEDIAIHRIONIODRIDIRLOIRIDIDIDIRNIININTIODODOD

.8zaz
. BEDS
.Bzaz
. 8483
. oo4E
. 8807
.Bz82
. Bzgz
.ozEz
. 84832
.fig4o
. HEADS
L8282
.Bzaz
. 8844
. azgz
. Bgar
. B4B3
.azsa
1614
. G483

. a’\ﬁﬂ

[~

. BEAS
. RzE2
. B483
.B222
Laza2
.Bzs2
. 9287
. 8282
.BzE:2
. 8483
. 8603
. 8232
. Bz2gz
.02z
. 8282
. Bz2a2
. 0403
. 8483
.a2a2
. Bzgz
. Bzaz
.azge
.Bz82
.Qza2
. B2gz

CCHEYSOTILED

ASPECT
RATIO

142.
8.
24,
428,
2960,
43.
45.
I14.
12,
9.
434,
9.
47.
44,
126.
14.
9.
13.
67.
21.
47.
52.
19.
154.
47.
91.
8.
5.
g.
200,
31.
17.
12,
12.
8.
36.
20.
45.
15.
4z,
12,
30.
15.
466 .
214.
2z28.
17.

8571
31
6086
gRnao
ARG
soeg
7143
2837
S714
gBan
BEaGa
2333
1429
pRAg
gaoa
2857
SO849
]ss]c]
1429
aenn
15 1c]s)
8571
3333
2857
BoBa
4286
o7l4
7143
caga
stoleicl
4285
BBOe
anaa
8571
5714
pape
goQa
7143
Buag
gaag
8571
aopa
7143
aoso
28357
S )
1425

LI EICROICRIOOETIRNIDTOOITTOITTODDIDETDRODIOD DD D@

. 8674
. B644
. BBRS
.B634
. BBoG
LB326
.BE24
LB1&32
.aatla
L0014
. 8661
. BB48
. 8az24
. B8u2
. G860
. BOa7
LB115
. BazE
. BBa3s
. 2838
. BB71
. 064843
. @399
. BEga
. BBYl
. 6847
. 6864
. BEa3
. Bas?
L0164
.Ba16
.BBzE
. @&l
. BBe7
. B804
. BBey
.paia
. BEa24
. BB23
. 6863
. BBEOT
.BB1A
. BBAY
. 6zav
.811t1
.a118
. BoOs



WO N~NOOGAUNSR B AWDMDMN =38R

NEANDIAIAEAIIIAEANTIANDINDNOAANDINDTI NN
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SAMPLE :C31627A825UZWGE

DISTRIBUTIOH BY LEHMGTH

LEMGTH HUMBER PERCENT CUMULATIVE
FPERCEHT
6.5 11 23.48 23.448
1.0 14 29 7h S53.15
1.5 4 2. .51 61.7@
2.8 5 18, &4 7z. 34
2.5 1 2,13 74,47
3.8 1 2.13 75, 608
2.5 1 2.13 . re
4. 8. 1 2.13 £a. 85
4.5 2 4. 26 85.11
5.8 5] a. a0 §5.11
2.9 &} 6.80 25.11
.08 1 2.13 8v. 23
6.3 2 4. 26 91.49
7.8 o a.868 51.49
F.3 a8 a. o8 91.49
e.e G| a. e 91.48
.5 @ @. 0y 21.482
2.8 1 2.13 93. 62
8.5 g 6. 84 22.62
la.a G a. o8 93. 82
18.5 5] a. 38 23. 62
11.8 5| B. 88 3262
11.3 1 2.13 95. 74
12.8 g 6. o 95. 74
12.5 a G. Ba 95. 74
12.0 G G. 6848 95.74
13.5 a @. 88 95.74
14.8 g G, 6@ 25.74
14. 35 @ 6. 80 25. 74
15.0 a a. 6o 25. 74
15.5 @ G.ae 95.74
16. @ 1 2.13 97.87
16. 3 a a. a6 9y. 8v
17. @ 1 2.132 180. 64

DISTRIEBUTIOH BY WIDTH

WIDTH NUMBER PERCEMT CUMULATIVYE
FERCENT

6.1 46 97.87 3v. &7

a.z2 1 2.13 1bg. 86

DISTRIBUTION BY ASPECT RATIO



ASPECT RATIO HUMBER FERCEMT CUMULATIVE

FERCENT
3 18 g 17. 62 17. a2
10 28 12 25.53 42 55
26 30 3 6. 38 45,94
30 46 2 4. 26 53.1%
40 50 g 17. 02 7R, 21
5% 60 B 8. 00 79. 21
60 76 1 2.13 72,34
70 £ 5 @. 66 7a. 34
80 o0 1 2.13 74.47
90 106 1 2.13 76. 68
100 116 B B. 00 75.60
118 120 1 2.13 78,72
126 139 6 a. o8 78,72
120 140 a a.0e 78.72
146 150 1 2. 13 £@. 55
156 160 1 2.13 g2.9%
160 170 s 6. 68 52,98
170 150 5 8. BB g2, ag
126 190 @ 0. 00 82. 9%
196 206 1 2.13 £5. 11
+ OVER 208 7 14.89 166, B



C3 1027 0830 D2 WG3

Light to moderately light loading. Organic residues of varying
types, generally small inorganic particulates, and some small diatom
fragments present. Some agglomeration occurs due to an organic residue.

Inorganic fibers are present,‘ including chrysotile.

Figure 1 Probe of chrysotile bundle.

Walter C. McCrone Associates, Inc.



SAMPLE :C318270228D2UG3 (AMPHIEOLE>

FIBER COMCENTRATION BY
FIBER COMCEHTRATIOM BY
/OLUME FILTERED . 128
GRID SOUARES COUNTED

TOTAL SUSPEMDED SOLIDS:

FH = 7.5

LIMIT OF DETECTION =

MUMEBER, PER LITER : @G. 88 )
MASS, FER LITER B.00808 GRAMS#18+-6
.8 ML

2

8.8680 MG PERE LITER

8. 25E+67



Bod T e

FIBEER COHCEMTERATION EY
"IBER COWMCEHTRATION BY

SAMPLE

VYOLUME FILTERED
GRID SRUARES COUMTED .
TOTAL SUSPEWNDED SOLIDS:

PH =

YARIABLE

LEHGTH
WIDTH

.3

ASFECT RFATIO

MASS

B O T -

OQQO®

SKEWHESS

. 2TA45E+01
.3S513Z5E+A]
. Z88ASE+D1
.61133E+01

: C318270830D2WGE3

1606. 0 ML

2

HUMEBER, FEE
MAsZS. PER LITER

LITER

(CHRYSOTILED

6. 13E+A9
3.443 GRAMS+10+-6

g.068a MG FER LITER

DESCRIPTIYE

HO.

ME@H

L18811E+81
. 92262E-81
.B3831E+82
. 23834E-B1

QOO ®

KURTOSIS

.Fr9eRE+B1
1562 1E+B2
.16522E+6B2
. 3B532E+82

0OBS.

Qo6 ®

oy I U o

STATISTICS

= 23

YRRIAHCE

.rzBgaE+nl
.3111VE-BE
.1811ZE+B3
. 9ETBIE~-B2

MAX

L 12397E+B2
. 3E31BE+0GB
.B188BE+Q3
.B231BE+88

& oD 3@

STANIDARD

DEVYIATION

STAHDARD
ERROR

.26245E+81
.95723E-61
. 134358E+83
.98316E-01

DE D

LAG6EVEE+DD
.rec24E-B2
.l1a428cE+p2
. 13230E-61

MIH

.1210BE+88
.4BRBRABE~D2
L40BAEE+A1
. 180BBE-B3

RAMGE

B.12386E+82
G.35210E+0848
8. 80cBRE+O3
6. 5230G0E+66



VRN NLR WM -

SAMPLE

LEHGTH

S O e QU000 WMIIAARRC~O0AR0RA0WNRVMNMANLUNORr~,WIIDIERN

:C318270330D2WGS

WIDTH

E0E@OREDIORGAOOOIAAEATDDROHNIDIIDOERITIAOODIEAAARARODINIIDIIIIDO

. 3631
.azs8z2
. 8zsez
. 84863
. azegz
.82gz2
.8z282
. B2gez
. B@4g
. leos
L1210
. 0483
. Bzgz
1218
.@Ese
. B4@3
.Bagaz
Lazaz
. @z3z2
. @zaez
.azgz
.pzaz
.Bz2az
.8z82
. a2gz
.B2g:
L BzE2
. 8282
. 8282
. gzge
.B23e

gagz

. BEAT
L az2e2
L8232
Laze2
. 84183
.1218
.Bzg2
. 84093
. kear
.azez
1210
. pzez
L1412
. laan
. 12109
. 1210
.Bzg2
.az2az
.8zg2

(CHREYSOTILES

ASPECT
RATIO

=T

pw D=

17.
B1a.

12.
43.
318.
328.
. 6aan
1208,
. BEBG
. 2857
. 42856
. 1423
. Beoa
. 1425
. 1423
. 8571
. 4286
. BRGB\
L4226
L4236
.r143
. 4288
. B571
. 1425
L1429
. @aaa
L5714
.o9v14
L9714
. Benn
. Been
. 71473
. 0889
. DaE0E
L5714
. Bo8a
. 3571
. 2897
. E068
. 3333
. 3333
. 2371
.7143
L5714

. 2222
17.
3z2.

1gz.

111.
52,

1429
2571
Geag
4288
8571
3714
1423
onea
4088
3333
BRALEA
o7i4

poRg

DI OO IO IICTORHRRAOIDRRRIIOEEDDIOE D

MASS

L6251
. BGe39
.BELY
L8154
. 8G538
. BEzy
. 88328
. baas
.BBB1
.@293
.1ve7
. B458
. 8178
L8245
. BasZ
. Q@18
.oz
. BBO0E
. Bg84
. BBGS5
. 8830
. BEps
. 87
. BEB8G
. BAAS
. BEBs
. BAGs
. Baye
.BRls
. 0229
.8@819
. Baas
. 8831
. Bead
. Boad
. 8884
LBz
.B2385
. 9raz
. BBoE
. B4389
.Byi1s
. B538
. BBZ?
. B537
.B253
.a4z21
.Bz99
. B@Es3
. BEa3
. Bpza



o

] M)

14. 2357
46. GE00

0. aans
6. 8659
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SAMFLE

. C310276883

DISTFIBUTIOHN EBY LEMGTH

LEMGTH HUMBER FERCEMT CUMULATIVE
FERCENT
<] 8.5 ze 41,51 41. 51
5 1.0 7 13. 21 54.72
<} 1.5 T 132. 21 &7. 92
5 2.0 5 9. 43 77. 36
a 2.5 1 1.89 79.25
5 3.0 1 1.8%9 81.13
a 3.5 4 7 55 88, 58
S 4.0 1 1.5 9Q. 57
@ 4.5 1 1.89 82. 45
5 5.0 5] G.688 92.45
@ 5.5 1 1.89 94.34
5 6. @ a @.a0 94. 34
o 6.5 a G, 60 94, 34
S 7.8 a @.0a0 94 .34
8 7.5 5] a. 06 94. 34
5 5.0 @ @. 80 94 34
a 8.5 a 8. 08 a4, 34
5 2.6 a a.an ad. 34
5] 2.5 1 1.89 96. 23
5 18. 0 5 a. 66 95. 23
8 16.5 0 @.aa 96, 23
5 11.8 @ @. 80 95, 23
.A 11.5 & @. 00 9&. 23
5 12.0 5 8. 06 Q5. 23
a 12.5 @ 8. 04 95. 23
5 12.8 2 3.77 186. 80
DISTRIBUTION BY WIDTH
WIDTH HUMBER PERCENT CUMULATIYE
PERCENT
a g.1 43 81.13 81.13
1 a.2 9 16. 98 98. 11
2 a.3 a a.aa 98.11
3 @. 4 1 1.89 1686. 8@
DISTRIBUTION BY ASPECT RATIO
ASPECT RATIO NUMBER FERCEMT CUMULATIYE
PEPCENT
3 16 16 3@, 19 30.19
18 20 15 25.30 55.49

2a 28 2 2,77 62. 26



3a
40
58
64
s
8a
99
188
11@
128
138
148
158
1e8
iva
180
198

408
58
5]
7a
o8
a6
1ga
118
iza
158
140
150
10
178
1560
1324
254

# OVER 2808

DR, AN AN NN

'S

RO 0GR W0

-J

.66
LB

43

. ae
. B8
. 88
. Ba

-

L Fa

s
. 68
.29
. 8a
. Ao
. 68
. 4a
.88
. B8

&7,
7’3,
23.
83.
B3.
3.
83.
8.
o6,
24,
92,
oz,
2.
oz,

-

2.
o2
Q2.

160,



C3 1027 0910 U3 WG3

Small to moderately sized material., Platy to chunky inorganics,
organic residues, diatomaceous remains and agglomerated areas are

present. Inorganic fibers noted — including chrysotile.

Figure 1 Probe of chrysotile fibril.

Walter C. McCrone Associates, Inc.



SAMPLE :C

FIBER CONCEMTRATIOHW BY
FIEER CONCEHTRATIOH BY
YOLUME FILTERED . 28
GRID SRUARES COUMTED

TOTAL SUSPENDED S0LIDS:

PH = 7.9

LIMIT OF DETECTIOH =

210278910U3WG3 CAMFHIBOLED>
HUMEER. PEF LITER : @. 6e
MASS, PER LITER 8. P88 GRAMSE1IA+-&
.8 ML

& .

2.8480 MG PER LITER

8.42E+87



SAMPLE

:C31B273216U3NGE3

FIBER COMCEMTRATION BY HUMBER, FER LITER
FIBEE COHCEMTRATION BY MASS, FER LITER

VOLUME FILTERED 20. 6 ML
GRID =SRUAPES COUNMTED . B
TOTARL SUSFEMDED SOLIDS:
PH = 7.9
DESCRIFTIVE
ND. 0OES.
VARIAEBLE MEAH
1 LEHGTH 6. 20031E+01 8
2 WIDTH 0. 44454E-81 a8
3 ASPECT RATIO 8. 85289E+62 g
4 MASS 0. 2Z2221E-61 5]
SKEWNESS KURTOSIS
1 B.21624E+B31 8. 44293E+61 @
2 8.158252E+81 8. 24232E+81 B
3 B. 23858E+G61 0. 5e784E+R1 @
4 B.30214E+01 ©.18148E+82 @

STATISTICS

= 348

YRR IAMCE

14762E+B2
. 12B35E-82
. 12376E+BS
. 28332E-B2

MaH

. 1604ZE+@2
15148E+806
o3V 14E+B3
.232118E+08

(CHREYSOTILE?

B.15E+B2
3.631 GRAMS*10+~-E

2.808 MG PER LITEFR

STANDARD
DEVYIATION

.38421E+681
.34v¥28E-81
L11391E+@3

STAMDARD
ERROR

L61523E+00
. 555 aVE-B2
.12241E+B2

L oo ]

MIN

LIZ2188E+6D
LABE00E-B2
LASEOGE+B1
. BREREEE+De

Q&3

.4515VE-01

LU R U o )

RAMGE

g.18421E+02
@. 15740E+58
G.535264E+03
0. 22116E+80

. r238%E-B2
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SAMFLE

LEMGTH

DR~ AN, ORURN = =~ D200, 0RO~ O0NWNOD YNNI -

. 9769
. 1786
. 6224
. BESE
L2794
. 3228
. 2824
L 3e31
. 8328
. 4841
. 2443
L9279
. 4524
. 9416
. 4835
=l 3
. 8473
. BS54z
L 3Te4q
. 9418

. 48335

f e W]

. 3228
L9623
L4524
L3717

. 9452
L9538

R ]

.B414
. 8587
. 80593
.5418
LArF3ES
.2ea2
. 7347
. 6542
. 8438
L3228
.1514
. 1218

: £3102702168U3WGEE

WIDTH

OOQOORAEOEDII ORI HDIDTIIDIII2IAECRAIREIONRE DD

12148
.BEBS
.RE03

DT

.B232
.a8z82
. B282
. B2z
. azav
.Bzg2
. B2s2
.BzE2
L8282
.pzgz
. H6683
. an4n
.pzez
.B2B2
LRzEz
. 8483
. 8483
LBzaz
.Bzs2
.Bzaz
.Bz2ez
. B2z
.8282
L B2E2
. 8403
Llaie
1210
. 1863
.1e14
Lazez
. B28z
. 8403
.B282
. 8282
. B2gz2

.Bz2B2

(CHRYSOTILE?

ASPECT
RATIO

15,
36.
43,
271.
328,
11.
18.
4.
135.
ir.
185.
32.
S1.
273,
188,
1
42.
5g.
59.
£3.
14,
11.
34,
91,
48.
164,
1408,
128,
Se.
15.
235.
. Foue
2357,
557,
41.
37.
11.
. 7143
. 88802

33373
51615 ]15]
3333
4286
S7l1d
41286
Bean
ooEg
7143
1429
7143
8571
4285
3333
pagn
aaed
BAG0
ovid
upeyc))
Baoa
2857
4286
2837
428
5714
2857
oBog
vEEE
BEET
3333
26840

1429
1425
Bpoe
1429
4286

QA EOOTOIDDIDITHIOTDIDAELOIARDIODDORROD

.QeeR
LB1384
L6221
L6141
.817e
. Bade
. BAEs
. 8854
. BE7A
.aog3
. B85S
.0017
.8az27
. 1393
. 8000
. BAG?
. aaos
. 8630
. BB39
. BR25
. 8807
. BBas
.Ba1s
.Bazy
. BB2S
. 8BBS54
B 5 15
.81a1
L2311
.BE25
. B585
. B343
.B133
. 8289
. 8062
. 8015
.opae
. Boo3
. 8681
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SAMPLE :C310270310U3WGES

DISTRIBUTIOH EY LEMGTH

LEHGTH MUMEER FERCENT CUMULATIYE
FERCEMT
.5 10 25. 64 25. 64
1.0 4 16. 26 35. 90
1.5 4 10. 26 46.15
2.0 5 12. 82 53. 97
2.5 2 5.13 64,10
3.0 4 16. 25 74. 38
3.5 5 B. 6o 74. 36
4.0 2 5.13 79.49
4.5 a a.9a 79.49
5.0 1 2. 58 gz. 85
5.5 1 2.56 ad. 52
€. 8 8 . 8@ 84.62
6.5 a 6. 6@ 84. 62
7.0 1 2. 56 87.18
7.5 1 2. 56 89.74
8.0 1 2.56 92. 31
g.5 B 6. 60 92, 31
9.8 @ 6. 8o az. 31
9.5 1 2.56 94. 87
10.8 o B. 8@ 94, g7
16,5 B 5. 08 94, a7
11.6 8 5. 00 54. 87
11.5 B 5. 94 94. 87
12. 0 B T 94. 87
12. 5 5 @.0e 94. 87
13.0 @ G. 6o 94. 87
13.5 B @. oa 94,87
14. 8 B 8. 08 94, 87
14.5 8 5. ag a4, 87
15. @ B T 94, 87
15.5 B 6. 0@ a4, 87
16. @ 1 2. 56 97. 44
16. 5 B 6. 96 97. 44
17. 0 1 2.56 16@. 08

DISTRIBUTION BY WIDTH

WIDTH HUMEBER FEFRCEHNT CUMULATIVYE
FERCEHT

o1 34 gy. 18 87.18

a.z S 1z2. 82 189. o

RISTRIEBUTIOH BY RASPECT RRTIO



ASPECT PARTIO HUMBER FERCEHT CUMULATIVE

FERCEMT

3 18 3 12. gz iz. 82
18 26 v 17. 55 30.77¢
2 38 1 2.58 23,33
30 40 ) 12. 82 46.1%5
‘46 =) 4 18. 26 56. 41
b &ea S 12. 82 62,23
&8 i 1 2. 56 ri. 738
ra =15] g g. 88 71.79
80 23c] (5] 8. g ri.ro
=15] 188 1 2.5& 74. 36
188 iia 1 2. 96 6. 22
118 128 1 2. 56 ¥o.48
128 12m 8 B. 6a 72,49
138 140 2 5.13 84. 82
146 156 a 6. 64 24. g2
154 lea a @. o 84.62
168 170 a B.ea 84. 62
ira 180 5] a.pa g4.62
1868 150 1 2. 58 a2r. 18
158 2aa 5] 8. 80 gv. 12
#* OVER 206 ] 12. 82 1a@. ag



C3 1027 0920 D3 WG3

A light to moderately light loading. Material is generally
small and mainly organic residues. Small platy to blocky particles
and small agglomerated masses are present as are some small

diatom fragments. Fibers are present — chrysotile among them.

Figure 1 Probe of chrysotile fibril.

Walter C. McCrone Associates, Inc.



SAMFLE . C21B27037A03NGE CAMPHIEBOLED

FIBER COHCEHMTRATION BY HUMBER.PER LITER . a.08

CIBER COMCEMTRATIONM BY MASS, FEP LITER 0. 0688 GRAMS*®18+-6
/OLUME FILTERED - 166.8 ML

GREID Z0UARES COUHTED . 15

TOTAL SUSPEHDED SOLIDS. 1. 6058 MG PER LITER

FH = v.3

LIMIT OF DETECTION = 8. 34E+B45



£l ) =

SAMFPLE

:C31@270920D3NWG2E

FIBER COWNCEHTRATIOW BY HUMBER. PER LITER .
FIEBEF COMCEWNTFATION BY MASS, FER LITER
'OLUME FILTERED

SOUARES COUNTED

18.6 ML

GRIT 15
TOTAL SUSPENDED SOLIDS:
PH = 7.3
DESCRIPTIVYE
NHO.
VARIABLE MEAH
LEHGTH B, ZBv4z2E+81 g
WIDTH 6.49178E~-B1 a
ASPECT RATIO B.11625E+G3 15
MASS G.18812E-81 8
SKEWNESS KURTOSIS
1 8. 1&6708E+21 0. 24337VE+01 @
2 8. 21878E+E1 B, 135&2E+82 0§
3 B.47772E+R1 B, 2e47V0E+FDE B
4 8.26413E+681 O.6S2Z20E+01 @

STATISTICS

= 31

YARIAHCE

L12141E+82
. 18955E-02
. 4294 38E+085
. 187 e2E-B2

Meas

.141Z21E+82
. 22240E+838
L 15000E+84d
. 1554BE+B8

L B

(CHRYSOTILES

9. 17E+BD
3.214 GRAMS*1B0+-6

1.006 MG PER LITER

STAMDARD
DEVIATION

. 34844E+81
.43532E-01
L2Z2248E+03
. 3E81GE-01

a3 ®

MIH

. 2B17AE+B8
LdaBEeaE-az
. 2Bo0BE+O1
. BE0GEBE+RA

RIIE

STANDARD

ERFOR

.48V 1E+QE
g,
L31154E+R2
.45351E-82

&H955E-B2

RAHGE

.13218E+B2
.27e48e+84a
. 1497BE+B4
. 153548E+D0DO



WAL N -

SAMPLE

LEHGTH

oD O N AR, W, OO0 EN AU A= = Q0N AU, REHR=2, 20002000000~

L2622
. 6484
.S735
. 4841
. 6433
L9243
. 8318
. 12039
. 4294
841
. 2445
. B4AT3
.B5I18
. 2587
. 6138
. 2473
. 4657
. 3531
L1287
.3140
L2442
.SdE14
L4841
L4241
L432E
. 68359
.17aao
L2421
. 26817
. 8833
. 2824
. 4841
. 93538
. 8518
L 2B22
.8414
. 8473
. 6455
. 8387

28e9

.A518
.4841
.6714
LA735
.7174
. B393
.8414
L9418
4438
.B473

. 5331

: CE10278928D3WG3

WIDTH

QRO

. BeB5
6403
. Bzgz
. Bz
. B8z2ez2
.@azg2
. Bzez
. B&835
. 1218
.azaz
.B282
L 2e24
. 8048
L121|
. Be@5
.lags

a.azez2
o.p2az

L)

.Bz282

a.nzg2

OO0RIINOGODDIIQORIIAIREO0IIODIIDRIDIHD DD

L Bze2
Lazes
888y
. Beds
B3
. BEds
. 1083
L8483
. BE05
. 8403
. Be@s
. B2z

. az2sz

. Basz
.B2s2
. Bz2az
.B2e2
. BeBS
. 8282
. B2ez
.Bzg2
.B2e2
. 1083
. BE8°7
. B483
. B4a3
.Bz32
L8403
.aa48
.Baao?
. B60S

(CHRYZSOTILED

ASFECT
RATIO

1206.
148,
53.
24.
2.
18,
214.
233,
28e.
17.
185.
3. 68880
1538,
1@,
26.
g.
122.
12.
4d.
471,
185.
LS54
&.

2

ae

[ )

L=

[ep—

S0
176.
.eaae
. BBAA
L2333
. Bgen
. BEET
. 1429
148,
214,
257.
171.
30.
18,
242,
=g,
214,
17.
36,
=10]als]

i9a

248.
2v.
171,

-

&3,
118,
16.
25.

53z o]s)
Baan
T143
REEn
(575]510)
arid
2857
3333

3333

1422
v143

5]5]51s)
3333
EEGT
48808
8571
8571
BaGa
41286
7143

oERa
aanea
anoa
=] elr)

Ba0oe
2857
1429
4286
ulopsie]
6567
2571
S714
2857
1423
4000

oouE
gany
4226
Bneag
(5]51515]
S0y
3333

OO ORIIITIOIDIRDDDRA DO DIIAGOIIODOR DR

MASS

. BE12
L6211
. BBz23
. 8Bes
. BBBE
L8616
. B111
1183
1156
. BBEI
. BB26
. 1554
. BOB2
. B421
. B136
. @198
. BBE4
. BEET
. BB21
. B244
. BB96
. BB4E
. BOT3
. BE41
. BBSE
. BOOO
. B274
. BEE9
L BB1T
. 0841
. BB24
. BBOY
. 6873
.B111
. 81332
. BBES
. @B16
. B854
. B126
L BB1S
@111
. B3
. BESS
L8236
. 8514
. B041
. BRSS
. BB9S
. BB0a
. B127
. @129
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SAMFLE

:C31@27Va220n

DISTEIBUTIOHM BY LEMGTH

>
o]

WG3

LEMGTH HUMBER FERCEMT CURMULATIVE
PERCEHMT
a 2.3 11 21.57 21,57
5] 1.8 3 17. 65 39,22
5] 1.5 ] 11. 7e S5@. 338
5 2.8 4 7.24 5¢g.82
a 2.3 5] 8. ga 08. 82
= 3.8. 2 3.92 &2.75
(5 3.9 2 3.82 GG, BY
S 4.8 2 3.92 e, 53
(5] 4.3 a .8, a8 Fa. 53
5 2.8 2 3.82 4. 51
a 5.5 z 3.92 78. 43
5 &.a 1 1.9 8o. 29
a 5.3 4 ¥.84 28. 24
o r.o 1 1.95 9. 248
a 7.9 2 3.92 24,12
] 3.8 a a.aa 24,12
@ 8.5 o a.aa 94.12
] 9.4 G 8. o8 24,12
5] 2.9 a 9. a0 24.12
S 16. 6 5] o.aa 34.12
5] 10.5 a o. @8 94,12
] 11.@ 5] a. a8 94,12
.8 11.5 5} 6. aa 54,12
.5 1z.@8 € 6. ag o4, 12
LB 12.5 a G, aa 24,12
5 12.8 a 8. oo 24.12
5] 13.5 1 1.96 26. 88
] 14. 6 1 1.25 28. 84
a 14.5 1 1.9& 186, 68
DISTRIBUTION BY WIDTH
WIDTH HUMBER FERCENT CUMULATIVE
PERCEHMT
%] é.1 435 e5. 24 g8g. 24
1 6.2 ] 9.88 22.84
2 g, 3 1 1.26 186, 89
DISTRIEBUTIOM BY ASPECT RATIO
ASFECT RATIO HUMEBER PERECENT CUMULATIVE
PERCENT
3 1o 7 13.73 13. 73



18
20
28
40
50
&0
7a
Sa
28
186
ilp
128
1z8
148
15a
15a@
178
1809
124

* OVER

28
38
4a
50
(%]
T
20
24
1an
1106
120
130
140
156
160
178G
13
126
ped o

2688

ONNEODN -~~~ R~ 550350

W

— .

[ I O 08 s o T Y O i o i B o B el o R S R R R 0

[y
-l

.61
. B9

[

.o
. BA
.56
.52
. B4
.9s
. Ba
.35
.95
.98
.8z
. 88
. B8
.98
=3
Loz
. 8@

. B3

186.

22

et et

.82
. BE
. 86
;. 82
.78
.78

-t e

oad

-e

b

.7l
BT
B3

[l

< owted

.95
1]
.51
.43
.35

.33



Appendix 4. City of Atlanta

The city of Atlanta water supply was sampled on two occasions,
April 3, 1975 and November 28, 1975. On each visit a sample of the raw
water and a sample of the finished water was obtained from the Atlanta water
works quality control center located in Northwest Atlanta. On the 3 April
visit an additional sample was taken from a faucet in the floliday Inn, I-20 E.

The results of the analyses for asbestiform material are
presently available for the samples taken in April only. The results of the
November samples will be the subject of a supplementary report shortly to
be issued. The data for the samples taken on April 3 are presented in
tabular form. The relevant sample descriptions and computer print outs
are attached.

The Water Quality Control Center is located in Northwest
Atlanta; the motel at which the tap water was sampled is located to the East
of the city. It is possible that the water supply to the faucet sampled does
not come from the main Atlanta system although the motel claimed that it

was Atlanta water.

walter ¢. mecrone associates, inC.
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City of Atlanta

Sample Date sampled Asbestos type* F:Lbers/litre'r . Comment
Water Q.C. Center 4-3-75 A BDL Detection limit
Raw water c 8.4 x 106 2.1 x 10% fp1
Water Q.C. Center 4~3-75 A BDL Detection limit
Finished water c 12 x 106 .25 x 106 f£p1
Tap water 4-3-75 A BDL Detection limit
c BDL 0.13 x 106
* C = chrysotile
A = asbestiform amphibole

+ BDL

below detection limit




Site type: Regional city water supply. MA code C4
Location: Atlanta, Georgia

Company: Atlanta Water Department
Quality Control Center
2630 Ridgewood Road, NW
Atlanta, Georgia

Date visited: 11/28/75
Personnel contacted: Richard Reece, Director
Neal Spivey, Chemist
Atlanta Water Works general information 658~6573
Bill Bush, Director 658-6581

McCrone personnel: R.E, Stevens
M. Palenik

Site description: Atlanta draws its water from the Chattahoochee River which
rises in the hills of White County and flows south to join the Apalachiocola and
from thence into the Gulf of Mexico.

Sampling: The following samples were obtained

Ul Atlanta raw (Chattahoochee River)
D1 Atlanta finished

Quality Control center located in northwest Atlanta on east bank of Chattahoochee.
Weather conditions: 11/28 clear, cold.

Comments: Chattahoochee River several feet lower than in April. Flow rate

11, 300 cfs (7300 million gallons/day). Average for 1974, 3100 m.g.d. = 4800 c.{.s.
Sample for 1973,

Cooperation of water department personnel was very good.

walter ¢. meccrone associates, inc.



Site type: Regional city water supply MA code C4
Location: Atlanta, Georgia

Company: Atlanta Water Department
Quality Control Center
2630 Ridgewood Road, NW
Atlanta, Georgia

Date visited: 4/3/75
Personnel contacted: Richard Reece, Director
Neal Spivey, Chemist
Atlanta Water Works general information 658-6573
Bill Bush, Director 658-6581

McCrone personnel: R.E. Stevens
R.E. Putscher

Site description: Atlanta draws its water from the Chattahoochee River which rises

in the hills of White County and flows south to join the Apalachicola and from thence
into the Gulf of Mexico.

FSampling: The following samples were obtained
Ul Atlanta raw Chattahoochee River

D1 Atlanta finished
D2 Atlanta tap water

Quality Control center located in northwest Atlanta on east bank of Chattahoochee.

Weather conditions: 4/3/75 - violent thunderstorm with tornado watch the previous
evening. Clearing, sunny by afternoon.

Comments: Chattahoochee River rising due to torrential rains. Flow rate 11,300 cfs
(7300 million gallons/day). Average for 1974 3100 m.g.d. = 4800 c.f.s. Same for 1973

Cooperation of water department personnel was very good.

walter ¢. mccrone associates, inc.



C4 0403 1100 U1 WG3

Small to moderately large inorganics varying from platy to
chiplike and blocky in morphology. Some large organic fibers noted.

General low level of material present. Chrysotile was detected.

Figure 1 Probe of chrysotile fibril. Copper is back-
ground scatter.

Walter C. McCrone'Associates, Inc.



SAMPILE :C484831108U1WG3 CAMPHIBOLE>

FIBER CONCEMTR&TION BY MNUMEER, FER LITER 9. 06

FIEER COMCEMTRATIOHN BY MASS. PER LITER . B. 000 GRAMSH16+-6
YOLUME FILTERED . 6.8 ML

SRID SCOUARES COUMTET - 46

TOTAL SUSPEMDED SOLTDS. 45. 680 MG FPER LITER

FH = 7.3

LIMIT OF DETECTION = 6. 21E+87



SAMPLE :C404032116068U1WGS

FIEERFR COMCEMTRATIOHN BY
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C4 0403 1100 D1 WG2

Some light organic residues and small inorganic material noted.

Chrysotile is present as fibrils and as small "'groupings'’.

Figure 1 Probe of chrysotile fibril.

Figure 2 Probe of chrysotile fiber.

Walter C. McCrone Associates, Inc.



SAMPLE : C484631100D1WG2 (AMFHIBOLE?

"CIBER COMCEWTRATION BY HUMBER. PER LITER - B, 89
IBER COHCENTRATION BY WMALS. FER LITER 0.8608 GRAMS#10+-6
YOLUHME FILTEFRED - 1h. @ Rl
GRID SOUARES COUHWTED . 20
TOTAL SUSPEMDED SOLIDS: 15. 838 MG PEF LITEE
FH = 7.4
LIMIT OF DETECTION = g. 25E+B7
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SAMPLE . C4G840311080D1UWGE

DISTRIBUTIOH BY LEHGTH
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C4 0403 1000 D2 WG2

Very clean sample. Some small inorganics and occasional

small organic residues present.

walter ¢. mccrone associates, inc.



SAMPLE : C484032160602WG2 (RMPHIBOLED

FIEER COMCENTRFATION BY HUMEBEP, PER LITER . 64

FIEBER COMCEMTRARTIOW EY MASS. PER LITER . B. 6800 GRANMS+104+-6&
VYOLUME FILTERED . 108, 8 ML

GRID SeURRES COUHTED . 14

TOTAL SUSFENDED SOLIDS: 12.080 MG FER LITEFR

PH = 7.6

LIMIT OF DETECTION = B.13E+@5



SAMFLE :C4040321008D2UG2 (CHRYSOTILE>

FIEBER COMCENTRATIOH EY HUMEER., PER LITER - a. 640

FIBER COWMCEWTRRATIONW BY MASS, PER LITER 0. 080 GRAMS+18+-6
‘OLUME FILTERED - 166.a ML

sRID SOUARFES COUHTED 44

TOTAL SUSPENDED Z0LIDS. 12.989 MG FER LITER

PH = 7.6

LIMIT OF DETECTION = a. 1ZE+B5



Appendix 5. City of Chicago

The city of Chicago water supply was sampled by City of Chicago
personnel on March 27, 1975 and samples of the raw and finished water
were brought the same day to the Chicago laboratories of Walter C. McCrone
Associates, Inc., where they were immediately filtered.

Chicago draws its water from Lake Michigan via a series of
offshore cribs located approximately 1 mile out in the lake. The samples
brought to McCrone Associates were identified as "Raw Crib " (Ul), and
"Qutlets" (D1), the latter being finished water sampled at the outlet to the
city distribution system.

No evidence of asbestiform minerals was detected in either the
raw or the finished water. The sample descriptions and computer oufputs

are attached,

walter ¢. mccrone associates, inc.



C5 0327 Ul WG2

Sample heavily loaded with much present in the way of chunky and
platy inorganics, diatom fragments and organic residues. Fibrous material
(73:1 aspect ratio) is present, consisting mainly of various non-asbestiform
silicates, diatom fragments and organic tubules. No evidence was found for

identification of any of the fibrous phase to be an asbestos mineral,

walter c. meccrone associates, inc.
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C5_ 0327 D1 WG2

Small platy and sharply fractured inorganic material with little
organic material present, No asbestiform material detected. Light to

fair loading.

walter c. mccrone associates, inc.
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Appendix 6. City of Dallas

Samples of the city of Dallas water supply were obtained from
EPA Region 6 personnel (F.Warren Norris, Jr., Water Division), and
were filtered at McCrone Associates on receipt during March 1975. The
samples were identified by EPA codes as 10841 - Raw water; and
10842 - Finished water. These were recoded in the McCrone Associates'
code used in this program as C603XXXXXX UIWG2 and C603XXXXXXD1IWG2.
No evidence of asbestiform minerals was detected in either

sample. Sample descriptions and computer printouts are attached.

walter ¢. mccrone associates, inc.



C6 Ul WG2 (10841)

Large (>10 um) agglomerated inorganics and large areas of
organic residues. Much inorganic matter, ranging from platy or blocky
submicrometer sizes to large, chunky or irregularly-shaped materials.
Inorganics proved to be various silicon compounds (Fe, K, Mg, Al silicates,

perhaps) or high iron-containing compounds.

walter c. mccrone associates, inc.
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C6 D1 WG2 (10842)

Some filmy organic residues were noted. There is very little
material present in this sample. The only inorganics present are small

(< 0.3 um) and blocky in appearance; they show Fe and Ni when probed.

wdalter c. mccrone associates, inC.
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Appendix 7. Kansas City

The Kansas City water supply was sampled on September 17, 1975.
Three water treatment plants were visited ~ those of Johnson County, Kansas,
Water District No. 1; Kansas City, Kansas and Kansas City, Missouri. At
each plant samples of both raw and finished water were obtained.

The samples are identified as follows:

Ul Johnson County - raw water

D1 Johnson County - finished water

U2 Kansas City, Missouri - raw water

D2 Kansas City, Missouri - finished water
U3 Kansas City, Kansas ~ raw water

D3 Kansas City, Kansas - finsihed water

No evidence of asbestiform minerals was detected in any of the

six samples. Sample descriptions and computer printouts are attached.

walter ¢. mccrone associates, inc.



Site type: Regional éity code
Location: Kansas City and vicinity
Date visited: 17 September 1975

Personnel contacted: Bennet Kwan - Johnson County, Kansas (913) 722-3000
Kermit Mangum - Kansas City, Kansas (913) 371-3500 or 4220
Dale McMurtrey - Kansas City, Missouri (816) 274~-1461

McCrone personnel: M. Palenik
H. Humecki

Site description: Metropolitan Kansas City has three water treatment plants serving
Kansas City, Kansas, Johnson County, Kansas, and Kansas City, Missouri.

The Johnson County plant supplies water to purchasers in the communities
neighboring Kansas City, Kansas on the south. Water from the Kansas River seeps
into 21 wells located along the shore. It is pumped from these wells into the

water treatment plant for processing. Samples were obtained from the Kansas
River at the wells and also from the treated water tap at the plant.

Both Kansas City, Kansas and Kansas City, Missouri draw water from the
Missouri River near treatment plants just a few miles from each other. Raw

and finished water were obtained from these plants.

Recommend analysis of all samples.

walter ¢. mccrone associates, inc.
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C7 0917 1130 Ul WG2

Small to massive inorganics in all forms. Agglomeration of
material quite common. Organic residues of varying types present as
are organic fibers ranging to the quite large. Diatomaceous remains are

present. Loading is on the heavy side.

wadlter c. meccrone associates, inc.



SAMFPLE C7B917112BULNGZ CAMPHIEBOLEZ

FIEBER COHCEMTRATIOHN BY HIUNIEER, PER LITEP . .00

TIBEFR COMCEHTRaTIOHN BY HASS, PEF LITER . @, 800 GRAMSH:1G1-6
JOLUME FILTEFED - 3.8 ML

GRID SOUAsRES COUMTED - B

TOTwL SUSPEHDED =0OLIDS. 112, 668 MG PERE LITER

FH = g.1

LIMIT OF DETECTIOH = @.21E+87
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L
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]
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1

—
T
[xx]

E+a?

&.080 MG PER

CCHRYSOTILED

a. 00
g. 680

LITER

GRAMS®1A4-4



C7 0917 1115 D1 WG2

Organic fibrous residues present and some small inorganic
particulates. Little material present otherwise. No asbestiform

material detected.

Walter C. McCrone Associates, Inc.



SAMPLE C7PB2L711135D1WGE

FIEEE COMCEMTREATIOH BY
S“IBEFR COHCEMTRATIOH EY
DLUME FILTERED - 26
GR1ID SOUARES FOUMTEDR

TOTAL SUSFEHDED SOLIDS:

PH = V.8

LIMIT OF DETECTIOH =

HUMBER. PEFP LITER
MASS. PER LITEFR

.8 ML
40
8. 688 MG
B. 48E+05

(CHRYSOTILE?

& 08
0.880 GRAMS+104+-4

FEE LITEE



SAMFLE - CPA9171115D1UGE (AMPHIBOLE?

FIGER CAMCEHTERTION BY HUMEER.FER LITER : B, an

FIEBER COHCEHTEATIOH BY MASZ. FER LITER O, 030 GRAME+IRT-6
vOLUME FILTERED 2.8 ML )

GRID SCUARES COUNHTED 48

TOTHL SUSPEMDED SOLIDS. G.oad MG PER LITEE

FH = 7.0

LIMIT OF DETECTIOHN = 9. 42E+86



C7 0917 1305 U2 WG3

Small to quite large inorganics of varying shapes with
the larger sizes being more of a chunky nature. Some large organic
fibers are present. Organic residues are present and agglomeration
of material is quite common. Some diatoms and their fragments noted,
but little in the way of fibrous inorganic material detected. There were

some small organic fibers present.

walter c. meccrone associates, inc.



SAMFLE . C7821712065U2UG3 CAMFPHIBOLEY

FIBER COMCENTRATION BY NUMEEERE.PER LITER : G.0a

FIEBER COMCEMTRATION BY MASS, PER LITER B. 608 GRAMS+1G4-&
VOLUME FILTERED . 1.1 ML

GRID 50UARES COUMTED . &1t}

TOTAL SUCPEMDED SOLIDS. 408, A0G MG PER LITER

FH = 5.0 :

LIMIT OF DETECTIGH = 8. 57E+@7¢



SAMPLE :C7YB21713ASUZNGE (CHRYSOTILED

FIEBER COHWCEWTPATIOH BY HUMEER, FER LITER a. a0

FIEBER COMCEHTRATION EY MASS, PER LITER . 8. 888 GRAMNS+1G1-&
/OLUME FILTEFED 1.1 ML

GRID SO0UARES COUHTED &0

TOTAL SUSPEMDED SOLIDS. 4848. 688 WG PER LITER

FH = 5.4

LIMIT OF DETECTIOH = a.57E+BY



C7 0917 1310 D2 WG2

Very little matler present. Occasional organic or
bacterial residues or chunky particulates are the only materials

noted.

walter ¢. mecrone associates, inc.



SAMPLE :C783171318D21G2 (AMFRIBOLED

FIRBER COHCEHTRATION BY HUMEEFR.FER LITER : a. o0

FIBER COHCENTRATIOHN BY MASS, FER LITER . 4. 808 GRAMSH1B+-&
VOLUME FILTERED - 31.8 ML

GRID SRUARES COUMTED - 44

TOTHL SUSFEMDED SOLIDS. B.808 MG FER LITER

FH = c.8

LIMIT OF DETECTIOH = 8. 41E+8&



SAMPLE . CYe21713210D2WGE (CHRYSOTILE?

FIBER COMCEMTRATION EY
FIEBER COHCEHTFATION EY
!OLUME FILTERED - 31
GRID SOUARES COUHTED

TOTaL SUSPEMDED SOLIDE.

PH = 9.0

LIMIT OF DETECTIOM =

HUMEEF. PER LITER : 6. 68
MAasSs, FEF LITER . 6. 208 GRAMS+10+-&
LB ML

E 35

6. 06846 HG PEFR LITEFR

0. 41E+0%



C7 0917 1230 U3 WG2

Agglomeration common. Varying types of organics present
with the inorganics ranging from the small platy types to large massive
forms. Organic fibers present ranging from long ultra-thin types to

large irregular network types. No asbestiform material detected.

walter ¢. mccrone associates, inc.



SAaMFLE  CVE2171238UZWG2 (CHRYSOTILE?

FIBER COMCEMTRATION BY HUMEER, PER LITER B.AH

FIEBEF COMCEMTRRTIOW EYW MASS, PER LITER . . 880 GRAMS=:10+-4&
AOLUME FILTERED . 2.8 ML

GETU SC0URTES COUMTED | 20

TOTAL SUSPEHDED SOLIDS: 11g. 06 M5 PEFR LITER

FH = 8.1

LIMIT OF DETECTIOH = @. 21E+07



C7 0917 1235 D3 WG2

Very lightly loaded with occasional chunky inorganic particulates
and an occasional organic residue. The only material consistently
present is an agglomerated material consisting of spherically appearing
material ~30 nanometers in size and of a crystalline nature containing
aluminum, silicon, chlorine, calcium and phosphorous. No asbestiform

m_aterial detected.

Figure 1 Probe of agglomerated spheroidal material.

Walter C. McCrone Associates, Inc.



SAMPLE . C7D2171235D3NGE *CCHR'YSOTILED

FIBER COHCEMTEATIOW EY HUMEER, FPER LITEFR @. o8

“TEER COHCEMTRATION BY MASS, FER LITER . @,Ba0 GRAMS+184+-5
WOLUME FILTERED . 23,8 ML

GFID ZOUARES COUNTED . 40

TOTAL SUSFEHDED S0LIDE:. 0. 888 MG PER LITER

FH = 7z

LIMIT OF DETECTIOM = B.S5E+BG



SAMPLE CVYBD171IZ230DINGE CAMFHIBOLE?

FTEBEF COHCEWHTR&ATIOH BY HUMRER, PER LITER g.an

FIBER COMCENTRATION BY MASS. PER LITER O. 890 GRAMNS+1&t-5
YOLUME FILTERED . 2.8 ML

GRID SOUARES COURTED - 41

TOTAL SUSFEHLED S0LIDS. 6.800 MG PER LITER

FH = ¥F.2

LIMIT OF DETECTIOH = A, SSE+Q&



Appendix 8. City of Denver

The city of Denver water supply was sampled on two occasions,
26 February 1975 and 15 September 1975. Samples were taken at both the
Marston and the Moffat plants and are identified as follows.
On 26 February Marston Ul = Raw water (Conduit 20 in lab)
D1 = Finished water (Conduit 30 in lab)
Moffat U2 = Raw water at intake overflow valve
D2 = Finished water at hose to turbidimeter
On 15 September Marston Ul = Raw water
D1 = Finished blend
Moffat U2 = Raw water
1100 D2 = Finished No. 3
1110 D2 = Finished No. 2

The results of the analyses for asbestiform material indicate
that there is probably no asbestos contamination problem at Denver. It
should be noted that one analyst identified possible amphibole fibers both in
the raw and in the finished water of Marston on February 26, but at levels
which could be background contamination during sampling or sample pre-
paration; 2 fibers were found in the raw sample and 1 in the finished sam-
ple. Again at Marston, on the second visit, chrysotile was observed but
again at possible contamination levels - 3 fibers in 40 grid squares. We
believe, therefore, that the Denver water supply system is free of

asbestos.

walter c. mecrone associates, inc.



Site type: Regional City MA code C8
Location: Denver
Date visited: 15 September 1975, 26 February 1975

McCrone personnel: H. Humecki
M. Palenik

Site description: Denver has two water treatment plants located at Moffat
(N.W. Denver) and at Marston (S.W. Denver). The incoming water to each
plant was sampled in addition to the finished water. Grab samples were taken
in each case.

Raw water was obtained from the laboratory raw-water tap at Moffat, and
finished water from conduits 2 and 3.

Raw water from the Marston plant was taken at the pumphouse, and finished
water from the plant laboratory treated water tap.

Recommend analysis of all samples.

walter ¢. mccrone associates, inC.
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C8 0226 1145 Ul WG2

Large, thick organic residues appear to be part of a network.

Whole diatoms and fragments thereof were detected. Very small (<0, 05 um)
spherically appearing material in the form of agglomerates. Large, chunky
inorganics in the larger size ranges (1 to 10 um) are present. Also detected
platy and more chunky or blocky inorganics in the range below 2 m. Inorganic
fibers are present and appear to be of two basic types — thick with a small
aspect ratio or thin with a large aspect ratio — neither of which is an asbestos
type, but appear to be types of clays. Elementally they contain Fe, Ca, Si,

Mg and Al. The fibers appear only occassionally.

Walter C. McCrone Associates, Inc.



SAMPLE . r202261 14501IMGE (CHEYSOTILED

FIBER COQHCEHTFPATION BY HUMEER. PER LTTER : B o0

FIBEF CONCEHTRATION BY MASS. FER LITEFR . £, 0e0 GRAMS+18+-5
VOLUME FILTEFED | 1eg. 6 ML

GRID S0UHRES COUNIED . 20

TOTwWL SUSFENHDED SOLIDS. 12,000 MG FER LITER

PH = v.7



SHMFLE :CE02261145U10HGE CAMPHIEBOLED

FIBEF COMCEHTRATION BY NUMEBEFR, FER LITER . £, 00

FIBER COHCEHTRaATIGH BY MASZ, FER LITER . 8, 000 GRAMS+10+-6
YOLUME FILTERED - too. g ML

GRI1U SQUARES COUHTER - 20,

TOTAL SUSPEHDED SOLINS: 12. 608 MG PER LITER

FH = 7.7



SAMPLE . CERZ2el143UL1NGEN CAMPHIEBOLEX

FIBEFR COHCENTRATION BY MUMEBER. PEFR LITER . B, 22E+EE

FIBER COWCEMTRATIOHN BY HMPsZ. PER LITER . 0. 421 GRRMS*104-5
OLUME FILTERED . 1@, & pML

witlit SOURKRES COUNTED . I,

TOTAL SUSPENDEL S0OLIDS. iz. @860 ME PER LITER

PH = 7.7



SAMPLE  CEBZEc1145U1IMGEH

CIEER COHCEHNTFATIOH BY HUMEEF. PER LITER
IRER COHMEHTRATICH BY MAass, PEF LITEFR

YOLUME FILTERED . 1a0. 8 ML
GRID SOURRES COUHTED . 10G.
TOTHL SUSPEHDED SOLIDS: 12. ge@ 15

PH = 7.7

fCHREYSZOTILED

a.0e
@. 008 GRAMS*:184+-5

FER LITER



C8 0226 1130 D1 WG2

Larger organic residues and small (< 0. 05 um) spheroids are
present, as in C8 0226 1145 Ul.WG2. In fact, the spheroids are more
prevalent, A heavier overall organic filming is present. Inorganics are
less prevalent than in C8 0226 1145 Ul WG2, and are generally smaller
with most material in the <1.5 um size range, Small, dense (< 0.2 um)
spherical or nearly spherical inorganics are present. Platy inorganics
are at a minimum, as is any evidence of diatomaceous residues. The
small, dense inorganics appear to consist of mainly iron, with some silicon
present, while the very small (< 0. 05 um) material in agglomerates is

probably organic.

walter ¢. mccrone associates, inc.



SAMPLE - C

FIBER CONCEMTRATION BY
FIBEF CUOMCEMTRATION BY
YolLUME FILTERED - LRSI
GRID SnUnRES COUMTED

TOTwL SUSPEHDED S0LIDS.

PH = Y. 6

SER22C1156D1WG2

HUMLGEF: PER LITER
ME&sS. PER LITER
LB ML

>
.

—
[+
[
jun,

L]
o]

FEF

(CHRYSOTILE?

g, an
G, 033

LITER

GRHMS+:184+-5



SHMPLE  CEOZZE112BD1IWGR (AMPHIEBOLE)

FIEER COMCEHTFATION BY HUMEBEF. FER LITER : . eq

FIEBEF CONCEHTRFATION BY MAZS, PER LITER . G.800 GRAMS+1O4+-5
JOLUME FILTERED . 100,38 ML

GRID SOUAFES CUHTEL - 2o,

TOTAL SUSPEHDER SOLIDS. 1z. 083 M3 PER LITEFR

PH = 7.6



SAMPLE  CEAZZEL1Z0DIHGEN tAMPHIEOLES

FIBER COMCENTFATION BY HUMEER.PER LITER 6 SSE+DS
FIEEF COHCEHTRATIOH BY MASS, PER LITEFR 0,382 GRAMSH184-6

JULUME FILTEPED - 100,03 WL

Rl SOUGRES COUHTER - Ih,

TOTHL SUSFEHDED SOLIDS. 12,600 MG FER LITER
FH = 7.6



SHNMFLE  CE0E20ll3BD1IWGEN CCHREYSOTILE)

FIBEFR COHCEMTFATIOM EBY HUMEBER.FER LITER @, 88

FIEBER COHCEWTREATIOHN EY WASS, PER LITER @808 GRAals+iot-5
VYOLUME FILTERED 106,68 ML

GRID SOURRES COUHTED . 2u.

TOTHL SUSFENDEDR 20GLIDS. l12. 008 MG PER LITER

FH = 7.6



C8 0226 1400 U2 WG2

Diatoms and diatom fragments. Large particles

and aggregates of smaller particles. Heavy organic filming.

walter c. mccrone associates, inc.



SHMFLE . CSB3261400UZNGE CCHRYSOTILED

FIBER COMTEHTPRTIOH EY HUMEEFR.FER LITER o.an
FIEBER COMCEHMTRATION BY MAStS, PER LITEFR 7. 603 GRAMS=10+t-g

WOLUHE FILTERFED . 1.0 ML

LGFILN S0UMbEs COWITELR | Sd,

ToOTaL SUSPERDEL SOLIDS. 17. 608 MG PER LITER
FH = e



SAMPLE : CEA226148930Z0G

3]

CAMPHIEOLE>

FIBER COHCEMTF&TIOH BY HUMEER. FER LITER . 5 15)

FIBER COHCEMTRaATION BY MaSs, PER LITER . 800 GRAMS+10+-G
JOLUME FILTEFRED 106,89 ML

GFID SRUARES COLINTED ~B.

TOTAL SUESFENDED SOLINS: 17. 0668 MG FER LITER

FPH = V.G



SHMPLE - CEOZEZE14B0OURWGER CAMPHIBOLE >

FTRER COHCEHTRATIOH BY HUMeER. FPER LITER 0,85

FIBER COHCENTRATION BY MASS. FEF LITER . o, oo GRAMS®10+-5
YOLLUME FTLTEFED 184, 8 ML

LRr1D 50UARRES COUHTEDR . 14,

TOTAEL SUSPEHLED S0OLIDS. 1v.@an MG FER LITER

FH = A 2



SAMFLE . CEOZ2G14B0LZWNGEM (CHREYSOTILE?

FIBER COHCEHTRATION BY HUMBER. PERE LITER : o.on

CIREER COHCEMTRATIOHN BY MASS. FER LITER . 0.809 GRAMS+Id+-o
"OLUME FILTEFED - 1oa, o MU

GRID S0UaRES COUMTED - 14,

TOTWL SUSFEHELED S0OLIDS: 17. 803 M5 FPER LITER

FH = Fa e



C8 0226 1355 D2 WG2

Lightly loaded. Some very 'light'" organic residues. Mainly
blocky or ragged chunks and fibers of inorganics from the multimicrometer
sizes down through the submicrometer sizes. The material appears to be

various silicates containing Fe and Mg,

walter c. meccrone associates, inc.



SAMFLE . CEBRZZC123SDZNGE

&)

FIBEFR COHCEHTFATION BY HUMEER. PER LITER
FIBEK COHCEHTRATIOH BY HMASS, FER LITER
VYOLUME FILTERED - 10, 0 KL
GRID S0OURKES COUITED - Zh
TOTHL SUSPEMUED Z0LIDS.

FH = .7

12. 803 MG FPER

CCHRYSOTILED

B, 50
B OooE GRAMSE104-5

LITER



SAMPLE

0

FIEBER CONCEWTRAHTION BY
FIBER CONCEWTREATION EY
YOLUME FILTEEED 160
GRID LOURRES COLNTED

2251355 D2WGE CAMPHIROLE 2
NUMBER. FEF LITER . §.4a9
MASS, FER LITEF . 6a8 GRAMS+101-6
.8 ML
2G.

TOTal SUSFEHDED SOLIDS.

FH = v.7

12,460

WG FPER LITEF



SAMPLE CEBRZ2e1ZE5D2UGEN CTAMPHIEOLE?

FIBER COMCEUTRATIOHN BY HUMEEFR. FER LITER . a. 69
FIEBER COHCEMTEATIOH £Y HMAaSS, PER LITER - IS
JOLUME FILTERED lag. 9 ML

GEID SOUARES COUMTED - 2.

TOTKwL SUZFEHDED SOLIDS: 12.808 WG PEF LITER
FH = ras

H GRuMS+iBr—-&



i (CHRYSOTILE>

UG

fol

=50

I

SAMFLE . CE882261

F1BCR COMCEMTRATION BY HUMEEP. PEF LITER .00

FIEBEF COHCEHTRATIOHN BY HMALLS. FER LITER . o, 080 GRrMS+10t1-6
YOLUE FILTERELD - i0G. @ ML

GFID S9URFPES COUHNTED . za.

TOTAL SUSPEHDED SOLIDS. 12. 880 MG PEFR LITER

PH = 7.7



C8 0915 1025 Ul WG2

Diatoms and their fragments are present as well as what
could be sporangia of fungi. Varying organic residues noted and
agglomeration of material is common. Varying organic {ibers
also noted. Inorganics are generally blocky and range to mbderately
large sizes. Some small agglomerated spherical material is present
as are a few inorganic nonasbestiform fibers and a few chrysotile

fibers.

Figure 1 Probe of chrysotile fibril.

Walter C. McCrone Associates, Inc.



SAMFLE CEE9151025U1WG2 (CHRYSOTILES

FIEBER COHCEMTFATIOH BY HUMEER. PER LITER B. 1SE+@7

FIBER COMCENMTRATIOM BY MASS, PER LITEF . G. 642 GRAMS#+10+~5
VYoLUME FILTEFED - 25.8 ML

LREID SOUARES COUNMTED . 4@

TOTAL SUSPEMDED SOLIDS. 8,000 MG PEF LITER

PH = 6.3
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SAMPLE C863151825U1UWG2 CAMPHIEOLED

FIEEF COHCEHMTRATION BY HUMBER, PER LITER G.nAa

FIBERE COHMCEWTRATIONW BY MASS. PER LITER @. 860 GRAMSL10+-6
JOLUME FILTERED . 25.68 ML

GRID SQUARES COUNTED . 40

TOTAL SUSPEHDED SOLIDE. o, 068 MG PER LITER

FH = 6.9

LIMIT OF DETECTIOHM = B.SHE+86



C8 0915 1030 D1 WG2

Small diatom fragments, organic residues and small to

moderately sized blocky inorganic particulates are present.

Walter C. McCrone Associates, Inc.



SAMPLE . CE2021S1B30D1UGE (CHRYSOTILE?

FIBER COHCEMTRATIONM BY HWUMBEF.FPER LITER . e, an

FIEBER COMCEHTRATION BY MALSS, PER LITER . B, 008 GRAME+104+-6
JOLUME FILTERED 24.0 ML

GFID SRUARRES COUNTED 40

TOTAL SUWSPEMDED SOLIDE. B. 668 MG PER LITER

FH = 6.8

LIMIT OF DETECTIOHW = 6. 27E+0E



SAMPLE C2091510320D1W02 (AMPHIBOLED

FIBER COMCEMTRATION EBY MUMEER., PER LITER o. 80

FIBER COHCEHMTRATION BY MASE, PER LITER . 0. a8l GRAMS2:104+-6
'aLUME FILTERED . 24. 8 ML

GRID SAOUAFES COUHTED 40

TOTAL SUSPEMDED SOLIDS. @.e60 MG PER LITEFR

FH = . &

LIMIT OF DETECTIOHN = G.52E+B&



C8 0915 1105 U2 WG2

Small to moderately sized inorganics present ranging from
platy to blocky in form. Some diatomaceous remains noted. Some

organic residues and small agglomerated areas present.

walter c. meccrone associates, inc.



SAMPLE CEBA21S11A5UZNGE2 (CHREYSOTILED

FIEBEF COWHCEMTF&TIOHN BY HUMBEFR.PER LITER . 6. 80

FIBEM COHCEHTRATION BY MASS, PEF LITER . G, 0488 GRANSH1O+-G
'OLUME FTILTERED 25.8 ML

GRID SOURRES COUITED . G2

TOTARL SUSPEMDEL SOLIDS. G.8608 MG PER LITER

FH = 6.8

LIMIT OF DETECTIOH = 8. 45E+86



SAMPLE  CE2032)51103U2WG2 (AMPHIEOLE?

FIBER COMHCEWTRATION BY HUMEEP. FER LITER 3. 8g

FIEBER COHCEHTRATIOHN BY MALS, FER LITER . @.a06 GRAMS*10+-6
YOLUME FILTERED . 25.8 ML

GRID SnUARES COUMTED - 14

TOTAL SUSPENDED SOLTDS: B 0@ MG PER LITER

PH = 6.8

LIMIT OF DETECTIGOH = 6. 30E+0L



C8 0915 1110 D2 WG2

Small filmy flakes of organic residues and occasional

small chunky inorganic particulates present.

Walter C. McCrone Associates, Inc.



SAMPLE . CE8B3131118D2WGE (CHRYSOTILED

FIBER COHCEHTFATIOH BY HUMBER, PER LITER g, 84

FIEER COMCELTEMTION BEY MASS, FER LITER . A 000 GRAMS#®1Bt+-G
'OLUME FILTERED . 23.8 ML

GRID SCUAFES COUHTED | 43

TOTAL SUSPEHDED SOLIDS: O.808 MG PEF LITER

FH = 6.7

LIMIT OF DETECTIOH = a.

L.A
e
m
+
Q
Loy



SEMPLE :C265151110DCWG2

FIRER COMCEMTRATIOH EY
FILUER COMCEMTRATION BY
JOLUME FILTEREED 23
CRID SOUHRES COUMTED

TOTAL SUSPEHDED SOLIDS.

PH = 5.7

LIMIT OF DETECTION =

HUREEF., FEP

Muss, FEF LITEE

@ HL
40

@.

6. SAE+BE

CHMPFHIEOLE?

LITER : a.aa

Baa

[, 880

I3 PER LITEE

GRAMSH10+-¢&



C8 0915 1100 D2 WG2

Some organic residues and generally small blocky inorganic

material present. Some small diatom fragments noted.

walter c. mecrone associates, inc.



Appendix 9. City of San Francisco

The San Francisco Water System is extremely complex, deriving
its main feed from the Yosemite Mountains some 100-150 miles east of the
city. From the Yosemites the water is fed via tunnels and pipes (The Hetch-
Hetchy aqueduct) to a number of holding reservoirs which are also fed by
local run off. The map accompanying the trip report of 5 March shows, in
part, the complexity of the system. A "short narrative" (some 22 pages and
16 pages of Appendices) describing the San Francisco water supply system
is available from the San Francisco Water Department.

The water system was sampled on two occasions, 5 March 1975
and September 10 and 12, 1975 when the following samples were taken.

March 5 Ul Alameda East Portal ("Terminus'" of the Hetch-
Hetchy aqueduct). This water has been

chlorinated and is regarded as "finished" water.
No treatment other than chlorination is applied.

U2 Calaveras Reservoir - Surface water sampled
approximately 50 yards from boathouse

U3 San Antonio reservoir - Surface water sampled
at boathouse

U4 Lower Crystal Springs Reservoir ~ Surface water
sampled at shore line - rock samples also
collected - bedrock extremely friable.

U5 San Andreas Reservoir - Faucet on side of
chlorination plant - "raw water"

D5 San Andreas filtration plant, outlet no. 1,
"finished" water '

U6 Pilarcitos Reservoir - Surface water

walter ¢. meccrone associates, inc.




September 10 Ul Alameda East Portal ("Terminus' of the Hetch-
Hetchy aqueduct). This water has been chlorinated
and is regarded as "finished" water. No treat-
ment other than chlorination is applied.

U2 Calaveras Reservoir

U3 San Antonio reservoir

D3 Sunol filtration - San Antonio treated

U4 Crystal Springs - ""raw water"

D4 Crystal Springs finished - chlorination only
U5 San Andreas Reservoir

D5 San Andreas filtration plant, outlet no. 1,
"finished" water

D8 San Francisco tap water - Airport Holiday Inn

September 12 U7 Mocassin reservoir - about 100 miles east of
San Francisco

During analysis of the first batch of samples it became apparent
that sample preparation problems were being experienced. The data repated
for these samples, therefore, is generally that obtained by Murchio and is
identifiable by the letter 'M' on the end of the sample code. The sample
descriptions, however, were not prepared by Murchio and thus although
qualitatively reflecting the sample do not accurately reflect sample loadings.

Sampling during the second visit was carried out by a different.
sampling team and also under a different guide, thus there are some differ-
ences in location at the reservoirs sampled. The most noticeable difference
in results between the two samplings is in the Lower Crystal Springs Reser-
voir samples where 620 x 106 chrysotile fibers were found on the first visit

and none on the second visit. We believe this may be explained by the

wdalter ¢. meccrone associates, inc.




different locations at which the samples were taken. It was noted in the
trip report for the first visit that the bedrock adjacent to the sampling loca-
tion is extremely friable and that samples of this rock were taken. These
samples did indeed turn out to have a large serpentine content (determined
by light microscopy) and the rock could be powdered between the fingers.
It is therefore not surprising that the chrysotile content of the first sample
is high. It might also not be unexpected that a sampling point some miles
distant from the first should show a completely different picture. This
highlights the problem of trying to characterize a system as complex as
that of San Francisco which could well merit a major study of its own. An
additional explanation of differences between the March and September samples
may be found in the San Francisco Water Department booklet which , in
talking of the Crystal Springs, San Andreas, Pilarcitos section says ....
"Historically this has been a problem water due to high turbidity during the
winter months ..." thus seasonal variation may also be a factor.

We believe the San Francisco situation may best be summarized
as follows: )

1) Water from the Hetch-Hetchy aqueduct entering the San

Francisco water system (at Alameda East Portal) is free

of asbestos.

2) The potential for contamination of the San Francisco

water system by asbestos - both serpentine and amphibole -

exists due to natural sources in certain of the holding reservoirs,

principally Crystal Springs and Calaveras and to a lesser extent

San Antonio and San Andreas.

3) These natural sources may be isolated rock outcrops whose

total impact on a large reservoir (e.g. Crystal Springs holds

22,580 x 106 gallons) may not be significant.

4) No evidence has been found of asbestos in any of the finished

waters examined.

walter c. mecrone associates, inc. -
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City of San Francisco

Location

Alameda E. Portal
(raw/finished)

Calaveras Reservoir
(raw)

San Antonio Reservoir
(raw)

Crystal Springs Reservoir
(raw)

San Andreas Reservoir
(raw)

San Andreas Outlet no. 1
(finished)

Pilarcitos Reservoir
(raw)

Alameda E. Portal

Date sampled

Asbestos type

3- 5-75

3- 5-75

3- 5-75

3- 5-75

3- 5-75

3- 5-75

3- 5-75

9-10-75

Q> Q>

Q>

Q» a» a»r Q>

Q>

Fibers/
Jiter

BDL
BDL

45 x 102
240 x 10

.56x106
.56 x10

18 x 106
620 x 10

4.1x 106

BDL

BDL
BDL

BDL
BDL

BDL
BDL

Comment

detection &imit
0.22 x10

Only 1 particle of ea
type found - possible
background contamina-
tion.

6
71x 10 , ) samples
1.7x10 ) re-run
detection &i.mit
0.51x 10

detection &imit
0.05 x 10

detectioré Iimit
2.5x10

detection éimit
0.43x 10




Calaveras Reservoir
San Antonio Reservoir
(raw)

SUNOL filtration
(San Antonio finished)

Crystal Springs Reservoir
(raw)

Crystal Springs Reservoir
(finished)

San Andreas Reservoir
San Andreas Qutlet no. 1
Mocassin Reservoir

(raw)

San Francisco tap water

9-10-75

9-10-75

9-10-75

9-10-75

9-10-75

9-10-75

9-10-75

12-10-75

9-10-75

Qa» a>» a» Q> Q> Qa» a» Q>

Q>

BDL
2.6x10

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL
1.6x10

BDL
BDL

6

6

detection g,imit
0.66 x 10

detection &imit
0.55x 10

detection éimit
0.31x 10

detection &imit
0.48 x 10
detection &imit
0.52x10
detection &imit
0.52 x 10

detection &imit
0.55x10

detection éimit
0.55 x 10

detection éimit
0.32x 10
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Site type: Regional City MA Code C9
Localion: San Francisco
Company: San Francisco Water Dept.
1000 El Camino Real
Millbrae
San Francisco
Date Visifed: 5th March 1975
Personnel contacted: H. Tracy
M. Camerina
S. Leonard
McCrone Personnel- I.M. Stewart
Site description: The San Francisco Water Supply system is extremely complex,
deriving water from several sources, as far distant as the Hetch-Hetchy
reservoir in the Yosemites. There are several local holding reservoirs which
derive their supplies partly from local sources and partly from the Helch-Hetchy

aqueduct. Part of the system is shown in the attached map.

S.F.W.D. provided an engineer and transport to visit the major sources: this
assistance is gratefully acknowledged.

The following samples were taken:
Ul Alameda East Portal ("Terminus" of the Hetch-Hetchy agueduct).
This water has been chlorinated and is regarded as "finished" water.

No treatment other than chlorination is applied.

U2 Calaveras Reservoir - Surface water sampled approximately 50 yards
from boathouse

U3 San Antonio reservoir-Surface water sampled at boathouse

U4 Lower Crystal Springs Reservoir - Surface water sampled at shore line -
rock samples also collected - bedrock extremely friable.

U5 San Andreas Reservoir - faucet on side of chlorination plant - "raw' water.
D5 San Andreas filtration plant, outlet no. 1 "finished' waiter.
U6 Pilarcitos Reservoir-Surface water.

Weather conditions during sampling were overcast with occasional rain showers.

Recommend analysis of all samples.
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Site type: Regional City MA Code C9

Location: San Francisco

Company: San Francisco Water Dept.
1000 E1 Camino Real
Millbrae
San Francisco

Date visited: 10, 12 September 1975 ;

Personnel contacted: H. Tracy

M. Camerina
S. Leonard

McCrone personnel: H. Humecki

M. Palenik

Site description: The San Francisco Water Supply system is extremely complex,
deriving water from several sources, as far distant as the Hetch~Hetchy
reservoir in the Yosemites. There are several local holding reservoirs which
derive their supplies partly from local sources and partly from the Hetch-Hetchy
aqueduct. Part of the system is shown in the attached map.

S.F.W.D. provided an engineer and transport to visit the major sources: this
assistance is gratefully acknowledged.

The following samples were taken:

D8
U1l

U2
U3
D3
U4
D4
U5
D5
u7

San Francisco tap water - Airport Holiday Inn

Alameda East Portal (""Terminus' of the Hetch-Hetchy aqueduct).
This water has been chlorinated and is regarded as "finished" water.
No treatment other than chlorination is applied.

Calaveras Reservoir

San Antfonio reservoir

Sunol filtration - San Antonio treated

Crystal Springs - '"raw"

Crystal Springs "finished" - chlorination only

San Andreas Reservoir

San Andreas filtration plant, outlet no. 1 ""finished" water

Mocassin reservoir - about 100 miles east of San Francisco

Weather conditions during sampling were clear and dry.

Recommend analysis of all samples.
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C9 0305 go50 Ul WG2

Irregular, filmy residues present throughout the sample. Diatomaceous
remains are also present in small fragments, Blocky, irregular inorganics
(usually >0.5pm in size) were detected. Very small, regular crystals (< 0. 05 ym)

are well dispersed, never agglomerated. These appear to be potassium silicates.

walter c. mccrone associates, inc.



SHMPLE . C20335

FIRBER COHCEWMTRATION EBY
TIBER CONMCEMTRATION EY

VOLUME FILTERED . zz
GRID SQidnRES COUMTED

DRS0ULHGEN (CHRYSOTILE?Y
HUMEEF, FER LITER 8. a0
MHSZ. PER LITEF G, 368 GRAMS4I04 -5
.0 ML
za.

TOTEL SUSPENIED =0LTDS:

FH = oo

11. 000 MG FER LITER



SwlPLE  : C2

FIBER COMCEHTRATIGH BY
"IBER COHLEHTRATION BV
JOLUME FILTERET ok
GFID SOURRES COUNTED
TOTHL SUSFENDED SO0LIDS.
PH =  &.9

B el el

BEARSAS

HUMBER. FER
MASs, FER LITER o.

G ML

Z6a.

EUJILGEN

LAMPHIBOLE

LTTEF 5.0
2 GRFHSH101T-5

11. 800 ML PEF LITEFR



C9 0305 1025 U2 WG2

Light loading. Some '"light" organic residues are present,
as are platy inorganics in the multimicrometer size ranges. Also
present are smaller chunky inorganics and an occassional spheroidal
particle. Small fairly regular well-dispersed inorganic particles which
contain K, Si, Fe and Al. Only an infrequent inorganic fiber was noted.

No asbestiform material was detected.

walter c. mccrone associates, inc.



C9 0305 1025 U2 WG3

Very few organics present. Sample consists mainly of platy

to irregularly shaped or chiplike inorganic particles.

Figure 1 Probe of platy inorganic.

Figure 2 Probe of ragged-edged, irregular blocky
particle.

Walter C. McCrone Associates, Inc.
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caHPLE . Ccdzeshiosduzliczue CHHPHIBOLE

FIBEF COHCEHTPATION BY HUWEEFR. FER LITER . L. AS5E+AZ

CIBER COHNCEMTFATIOH BY WASS. FER LITER - 30 012 GRAMS*]Gt+-£
OLUME FILTEFED . 1.6 ML

GRID SnUuafES COUHTED i

TOTHL SUSPENDED SOLIDRE. 2V Bog mG PER LITER

FH = 7B



S o

SarMFLE - C2RZREINZDUZMG MR FLCHPYESO0TILED

FIBEE CONCEVTRATION &V HUMEBER. PER LITER - @, 24E+02

BER COWHCEHMTFATION BY MASS, FER LITER 1. 4685 GRAMEZ®1G4-2
’D'HHE FILTERED . 1.3 HL
GRID S0l@RES COUNTED - 10,
TOTAHL SUSPEMDED S0OLIDS. =7 Qoo WG PER LITER
FH = v.e

DESCRIFTIVE STETISTICS

Ho. aps = 21
VARIABLE MEAH VAR IPHCE STHHAGRT STAHD%RI
DEVTATIM ERRCH
LEHGTH 2. S8RISE+GD g.11145E+01 9. 18358E+61 H. Z3I0ERE+08
WILTH 6 2323TE-31 BJ:JFIHE 03 0. 15a08E-61 8. 3492sE-@2
AZFECT RATIO 0. 272a3E+02 G. TELI0OE+03 0. 22ReSE+GE G, 51e7IE+G]
M&ss o, SReirEg~-Gas2 D.ESIIJE Bz o 18V48E--G1 @, 4a534E-82
SLEMKESS EURTOSIC Mk MIH RAHGE

1 B.12%12E+G31 0. 47238E+80 Q. A200BE+31 8. RE0QDE+OE 0. IFCROE+C]

z2 A.321%89e+061  § 284iZ3+01 O 1Q0@dE+EE G Z0086EE-A1 O YEAOGE-81

3 A.12016E+31 &6 1248%E+0E Q. IGOQQE+E3 0O, eGsEYEREL ¢, D3EZZE+A2

4 0 3843gE+031 G, 1Z927EFAZ 0. 87400E-91 6. 46008E-33 6 ZVEAGE-OI



SAMPLE CoazZaniGIsu2NGInE CCHRYWSOTILES

LENHGTH WILTH ASPECT MASS

oo

. 60088 B, NZ6R0

-
)

] T3 ey Ll

LEa12
=

1 . B0an g. a30n 180, d0aa 0. OBE2
z A0 g, 0540 g. 3@Aa 0. 0023
3 . B08R G. 1008 Id. G300 6. 8274
4 L BGae &. 0200 65, 5657 SIELE R
5 L4800 ?. 2300 13 3333 3. 8608
G . ALES 0 azas 33. 3333 G. 302
7 4aa0 6. 0309 13. 2233 3. GB0E
& Za0 8. G300 5. BEET 8 oo
% BB &. 1303 60,0508 0. 0637
10 . 5@a30 5. 0300 83 3333 8. Ba52
11 . 4080 0. @azaa 13. 3333 M. GoRS
2@, AOR0 ;
2@, gan;

s -
EOa S

alsic] G.a3ea Cag12

RRCIRERTY G, @500 s]cial)

DO A0 D RS- 3MY 0 L)
L% Bl B
It B o B |

T M M 0 D el 0D L O O

A

G Bl
15 . eooa 2. GEAA 5. EEES 515 )
1a LS8 0. as00 10. 6UBE 0. Ga2s
17 . 20an 6. AZT0E &. BBET B GGad4
i3 LA B0E @, a0 13, 2333 6. 0Bas
1= L 2UEGE B, B30 &. BEEY h. 004
a6 L enag g o300 S, EEET 8 Agod
21 L 2nes 2. 8330 E.GEGT G. 2604



SAMFLE . C203A%1025UZNLEME

DISTRIBUTIOM &Y LEHGTH

LOURREN B 6 B AN IR i it}

LEHGTH HUARER FERCENT CUMULATIVE
FEFLEIT
a B.5 & Sv. 14 N
A i.n 3 14. 28 v1.473
5] 1.3 Q .88 v1.473
] z.n 2 14,29 835,71
3 JC i 4 TE ST 3=
o] 3.8 1 4. 76 25,24
g 3.5 5] . an 25, 24
= +.0 i 4. 76 164 &0
DISTEIBUTION BY WIDLTH
WIBTH HLIMEBER FEFCEHNT CUMILATIVE
PERCEHT
.o g.1 21 1848, 0@ 18a. 88
1 §. 2z : . aa 1656, 0@
DISTRIBUTION BY ASFECT RATIO
REPECT RATIO HUMEBER PERCENT CUMULATIVE
FERCENT
2 18 = 2g.18 38,10
16 2 & 28, 5¢ ta. &7
28 28 a G. g 5. 67
36 48 e 9. 52 vE. 1S
48 58 g Ci. o6 Ve 1%
S8 £6 2 2.5 g3 Vi
Gk v 1 4. 7@ 98 4%
TE z8 5] B ao ap a3
235 26 1 4. 76 95, 24
28 189 1 4.76 i8&. ag
1a3 119 B &, 00 16G, NG
11 120 5] Q. 84 iga. 5d
120 138 0 g, 80 i84g. g
138 140 @ e 68 1ag 6g
144 150 5] Q. ag 180 G0
156 160 5] ", 6g 186, o0
10 ivg @ 0. a8 16@E. 60
1va 1386 0 B.00 1ae. AG
130 159 £ g. a0 188 @0
13 =08 & 4 ag 16, 0o
# OVER 200 B g0 Tog, oo



C9 0305 1105 U3 WG2

Very light loading. Irregularly shaped organic residues are
prevalent throughout the sample. The small potassium silicates are
present in this sample also, as are the blocky type of inorganics in the
small size ranges — but none in any large sizes, Most of the material is

under 2 um in size. No asbestiform material was detected.

walter c. meccrone associates, inc.



SAMPLE C283R51105U3WGEM CHHFHIBOLE?

FIEBER COWCEHTRATION BY
TIBER COMCEHTRATION BY
JOLUME FILTEFED 10
GRIL S0WARES COUNTED

TOTHL SUSHEHDED SOLIDS.

PH = 2 a

HUMBER. PEF LITER . B SeE+HS
MAss, FER LITER . 0. 233 GRAMEE1B8+-5
LB ML

2.

6.005 MG PER LITER



SAMFLE - Co9B2951105U3WGEHM (CHEYSOTILEX

FIBER COMCENTRATION BY HUMBER.PFER LITER . 6. SeE+Bs

FIBEFR CONCENTRERTION BY MARL, FEF LITER . 9.A12 GFAMS®1A+-6
JOLUME FILTERED . 1G.8 ML

GRID =S0UARES LQUNTED . 2

TOTkL SUSPEHDELD Z0LIDE. & 803 MG PER LITER

FH = 2.4



C9 0305 1215 U4 WG2

Light loading. Large organic fibers present with widths of up
to 5um. Their physical appearance is very similar to paper fibers, but
these appear to be part of a network of some sort. Some light, overall
filming is present in areas of the sample. Small blocky and platy silicates

are present in sizes <0.5pum. No really large inorganics were detected.

walter c. meccrone associates, inC.



LRI S I

SAMFL

FIEER COMCEMTYTRATION BY HUMEEF.FER LITER . 18E+0%
TIEER COMCEHTRATION BY MASS, PER LITEFR . 744 GRANS+1Ot-
YOLUME FILTERED 2E.8 ML
CRIN SOURRES COUHMTED 5.
TOTAL SUSPERDED 20LIDE ¢4.800 MG FER LITER
FH = v.B
DESCRIFTIVE STATISTICE:
Ha. 0OBs. = &
VAR IWBELE MEAH VARFINHCE STAMDARD
DEYIRTIOM
LENGTH B 2141FE+01 B, 23804E+61 f.15423E+81
WIDTH 8. 21c67E+RS B 1Z567E~B1 @.11536BE+BY
ASFECT RATIO A, 13917VE+DR2 0. 3lcadE+D3 a 177raE+H2
MAsS A, 38417E+DD g.15817E+88 8. 3977 1E+83
SKEWNESE KURTOSIS M&S NI
1 B. S2STEE4OQR -6, 22AR2ZE+EA 8. SO6LAE+O01 O, oRO0AEE+LGO 3
2 A, ZTASCE+DRE -6, 15181E+81 6. 40000E+6A0 8. 1#QG0E+60 B
3 A, 13272E+6G1 -, 149432E+06 6. SCOGEE+A2 6. 50000E+¥1 O
] A GE0D3E+ad -9, 14384E+B1 0. 10558E+01 6. 19%ABE-81 O

E

COGROSLZ15U4MGEN

CHIFHIBOLED

0D M
L )
T T

STAHDRED

ERROR

+ER

-a81
+a1
+80a

[ I R RV u}
[N B Ry
Ty =) T )
m m IT‘I m

RAMGE

L4p0pE+G]
. EBOgEE+boe
.4S88aE+nz
103e2E+m1
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2AMFLE . CHEI51Z15U4MGSH CAMPHIBOLE S

LEMETH HIDTH ASPECT MASS
FuTIO

2. 2509 A 3808 v 5000 G553
. GO0 0. 1068y &, 00 .a14a
2. Ba9a 0, 20608 10, oaan o 264
1 8a0g B, 2oe0 S.0E00 @132
ToGogn g, 310040 0. Goan g, 1a%
2. B 9.10048 S g 1. 85

o

fn ]

2D

o



SAMFILE - COB30S1Z21SU4UGEN

DISTRIBUTION BY LENGTH

) I OO I8 VR B AT I O B B

O[O0

LEMGTH HUMEEF: FERCEMT CUMULATIVE
FERCEHT
0 @.5 G 8. 06 0. a0
5 1.0 2 33,33 33.33
o 1.5 5 @. 80 37,33
= 2.0 2 23,33 B6. ST
5 2.5 1 16. 67 23, 33
5 .o a ‘@, 60 g3, 33
] z.m o 0. @an 3. 33
5 4.0 ] A, 66 3. 33
a 4.5 a a as 23, 33
5 5.0 1 16. 67 166, 68
] 5.5 a 8. 03 166, a0
DISTRIBUTION BY WIDTH
WIDTH HUMBER FERCEMT CUMULETIVE
PERCEMT
A a.1 2 23,33 33,33
1 a.z 2 33, 33 E6. 67
z 6.3 1 16. 67 23, 23
z a.4 1 15. 67 186, 6B
4 @, 0o @, a0 106, 60
DISTRIBUTION BY ASFECT RATIO
ASPECT RATIOD HUMBER PERCENT CUMULATIVE
FERCENT
2 la 5 53. 33 53. 33
10 2@ A 6. 00 23, 33
@ sa 0 6. B0 3. 33
20 40 8 B, 0 232, 33
40 50 1 16. 67 185, 00
50 60 o) 8. 80 160, 88
58 7B @ Q. a6 180, 90
7O aa @ @, 00 160, 813
20 9 & 8. 66 166G, 66
a0 130 a a.aa 190 60
184 110 a 6. B0 103 &3
110 120 8 a. 60 108, 00
120 130 @ 8. 05 1008, B0
138 1405 @ o, 6o 100, 8
148 154 a 6. 00 1GE a8
150 1660 a 6. 00 161 69
169 170 & 0. 08 104, @0



174 25 ] N 1an, ona
1=0 176 5] o, 0o 12, 0o
190 20 E] 0 nga 180, a0
# NYER 200G X 6,00 108 a0
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SMPLE - CDAZETIZ1I0U4MGEN CCHRYSOTILED

FIEBER COHCEWTFMTICOH BY HUMEEFR, FER LITER . B, o2E+0D

FIBER COMCEMTREARTION BY HMASS, FEF LITER . 211. 737V GREAMS+164+-6
YOLUME FILTERED - 2E.8 ML

GRI SeUARES COUNTED . 5. .

TATAL SUSFEHDED S0OLIDS. 4,849 MGE FPER LITEF

FH = -

DESCRIFPTIVE STATISTICS

HO. ORs. = 211
VaRIABLE MEAH YARIAHCE STRANIDHRD STuMDAarD
DEVIATION ERFOR
LEMGTH B, 1474EE+B11 @. 3653 cE+E1 6. 19114E+81 g, 12199E+38
WIDTH 6. FI27TOE-O1 G, 12622E-01 . 14805E+88 0. 95434E-82
ASPECT FATIO o, 233esE+02 A, 13172E+084 8. 35293E+02 B, 2492%E+01
MASS 0. 34308E+00 G.e3561E+1 B, 25211E+81 g. 1735cE+00
SKEMMESS FLRTOZIE MA¥ MIi FANGE
1 B, E22i6E+01 8, 13482E+02 O 12000E+82 O, 1ASGOE+GG 0, 1290RE+0Z
Z A e0E3EE+81 O, 4EQ83E+00 0. 14800E+81 O, JOASME-G1 O, 137554618
3 B, IVOvV4E+E1l B, IVe1ZE+RZ2 0. ZoesYE+RY O TFITIE+L1 0 B ZEIZIELLE
4 A.10325E+02 B8 11603E+83 8 Z13%6E+02 8. 2O800E-AZ 8. 31556E+03



SAMRLE CHROZES121SU4MGER CCHRYSOTILES

LEHGTH MIDTH HSFECT MasSs
FATIN
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ot e = B QRO D
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5 1.0 SE 27 . 4% 4. 15
5 1.5 15 Tt 71.96
5 z.a cys) 2.48 81 04
g, 2 5 4 1.20 g2. a4
5 z.0. 11 5. 21 22. 15
5 5 4 1. 24 AG. 05
5 4.8 o 4. 27 94 =1
a 4.5 a o o 94, %1
5 5.0 3 1.42 a5, 73
5] 5.5 1 G.47 ag. 21
5 g8 = @, a5 a7y 15
a .5 @ g. 00 av .15
5 .0 z @, 95 ag. i@
8 7.5 E] g, a8 9%. 1@
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7 g.8 0 A, 0e 9% B3
g g, 3 & @, on 29,405
2 1.0 £ a. o0 99 05
5 1.1 1 §.47 39, 53
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2 1.3 5 a Ao ag, 53
i 1.4 a @, A 99, o3
4 1. 1 a. 47 160, 34



DISTRIBUTION EBY @SPECT RATIO

ASFECT RATIOD HUMEBER FERCENT CUMUILATIVE
FERCENT
2 18 a0 23,44 22, 44
1 b ) 59 3z2.748 =1.14
256 0 i7 . a5 BE, 1S
1S LYK 20 14. 22 23.41
4G a0 & 2. 84 25, 22
b 5] =R ] 2. 74 @, 85
5] 7o ] 3.7 93,8
7o =0 1 o 47 o4, 31
g0 a8 @ g. 80 4. 31
ag 186 < 1.98 QgL 21
160 lig G G, an 26,21
110 120 A B, 80 g, 21
120 12@ 5] @. ga 96, 21
128 140 ] 2.37 PR
14& 135A G 0. 6o 98,588
158 168 ] . 68 Qg 52
160 174 e G, a8 [z, o0
i7E 188 Ci Aa. 80 ag, 53
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SAMPLE . C2@30851215U4WG3ME CAMPHIBOLEY

FIEBER COHCEHTFATION BY HUMEER, PER LITER . 0. 1PE+OT

TIBER COMCEHTRATION BY MAS:. PER LITER - 4,241 GRAMS+1G+-8
YOLUME FLLTERED . e, 8 ML

GR1D SQUARES COUNTED - 3. ]

TOTAL SUSFEHDEDR SOLINS. 4.888 MG PER LITER

FH = 7.5



Eg 0 I
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SAMFLE CRUENT1215U4NG3E

)
-
pcH
m

DISTRIBUTION BY LEHGTH

LEHGTH HUMEER FERCEHT CUMULATIVE

FERCENT
5] (L a9 24,94 24,74
3 1.4 30 Ze. 14 Pl 5
a 1.% v = 7o 5z
] 2.0 7 8 43z 27, 25
a 2.3 4 4 82 Az v
] 3. Es 2. 41 25 1e
a 3.9 ) Q. Ea 23,18
] 4.0 i 1.24 35, 389
G 4.5 0 o. a3 9g. 33
b 5.8 c) (ST 25, 3
a 9 9 H @a. a0 g, 348
3 &. 0 1 1. 3¢ Y 52
& 6.3 1 1.38 95,540
5 ¥.a a o.aa o3, Ba
& 7.5 %) 8. 86 28.£08
35 5.6 [ 8,098 92 =8
a 2.3 i 1. &6 lan. Bo
S 2.0 @ 8. ag i8g 98

RO Rt N e ) ) B T S A % IS B o o0 I i e |

BISTRIBUTION BY WIDTH

QO

WIDTH HUMEBER FEFRCEMT CUMULATIYE
PERCENT
a (S | g1 av. 59 ar. oo
i @,z 5] a.0e 27. 59
2 6.3 2 2.41 180, 643
3 g.4 o a.0a 186. 08

DISTRIEBUTION BY MSPECT RATIO

ASFECT RATIO HUMBEFR FERCEMT CUMULATIVYE
PERCENT
3 1a 25 24.10 2d4.1a
10 pei e} oFs 46, 35 £5. Be
26 20 5 6. 02 vi.88
30 40 11 1% 25 24. 34
48 =1 d 4,82 89, 1
50 L] 2 2. 41 21,57
& ) 1 1.2a 22,77
T 20 2 2. 41 a5 18
2a a0 1 1.20 9, Z8
24 1aa 5] 8. o e 33
188 110 1 1. 20 Q7. 349
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C9 0305 1350 U5 WG2

Light material loading, but significant overall organic filming
is present. Much small (<0.5 um) blocky to platy inorganics present.
Only very little material in the larger sizes (usually an irregular chunky

inorganic). Very few fibers detected; none of them asbestiform material.

Walter C. McCrone Associates, Inc.



NN AN

FIBEFR COHCEMTRATION BY
CIBER CONCEHMTRATION BY HMAS
FILTERED

YOL UME .
GRID SCURRES COUMTED

SAMPLE

: CORZIRS13E

TOTAL SUSFEWMDED SOLIDS.

FH =

[~4

P
VARIABLE
LEMGTH
WIDTH
ASPECT FEATIO
MASS
SKEWHESS
1 8. ye82cE+00
2 8. 153133E+01
3 A, 85240E+08
4 B.17322E+81

o R s A

22 0 ML
161, :
2.800 WG PER LITER
DESCRIFPTIYE STATISTICS
HO. QBS. = =
MEAN YAaRIANCE STAHDARD
DEY1IATION
LJ1SEVOEREL A, 11512E+01 B 1AT7IOE+OL
22125E+080 a 84241E-61 0. 38&33E+00
.7 1125E+81 B, 14444E+02 B, 35uasE+A1
1835 1E+2] @, i15215%E+682 B, 39011E+31
KURTOSIS Max MIM
-8, 12710E+81 6. 34000E+531 @, c0888BE+DA
6. SE230E+GY A, 1G9AgE+Al 8. 14638E+08
-6, 453566E+858 0. 15SA0BE+GEE O, 240809E+81
B 15337FE+@1 @, 11228E+62 &, 15868E-01

SOUSHGEN

HUMEEF . FER
5. FER LITEK

CAMPHIEOLE?

LITER G.41E+R7

@CIEICI

5. 738 GRAME®184-6

1!3!&‘.’3

D0 & D

STANDeRD
EFFOF

BOE+@1
PFF+ﬁB
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[y
(XA, S YNN8

[
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SAMPLE . C9020513500U5WGEEM

DISTRIBUTIOH BY LENGTH

LI L0 I A0 I o i o e

- R H D220 0DRE

LEHGTH HUMEEF FPERCENT CUMULATIVE
PERCENT
5} B.5 (%) @, e G, e
3 1.0 4 =0, a0 @, a4
a 1.9 = 25 0p Yo, ao
S 2.6 o G, ad 75,80
a 2.5 £ 0. oo k=P 51%)
5 Z.0 1 12. 548 27,50
5] 2.5 1 12,50 168, 8o
DISTRIBUTION BY WIDTH
WIDTH HUMEBEFR PERCEHNT CUMULATIYE
FERCEHT
5 g8.1 3 37.9548 27. 58
1 a.z 3 a7. 38 5. 00
2 o, 3 i B, 8a Fa= 515}
3 8.4 1 12.350 a7. 500
4 n.s 5| g. a6 27. 5o
5 B.& £ 8. 88 a7, ag
& a.r o g. g8 87,54
7o a.a £l g, a0 27y, 320
3 G2 (5] 8 Gd 87. 36
3 1.8 @ G, Ao 27,58
a . 1.1 1 12. 5@ i@, Go
DISTRIBUTIOH BY ASFECT EaATIO
ASPECT RATIO HUMEER FEFCEHT CUMULATIVE
FERCEWT
3 10 T ar &4 av.5e
14 260 1 12. 50 180, |0
20 36 (5] g.0%9 1603, A%
36 4R a @. 84 188 Ga
48 a0 a 0. o 180, 4a
b 5] & 8 o, 8a 18d, &8
en i G 5. 8| lagg. 3a
va 20 C a.asg 188, o
235 20 3] o, ag 100, 2o
28 1oa o ooan 190, 565G
1408 i1o a o. a0 1@a G0
1148 120 G 8. g8 100 09
128 130G a o, a9 130, B3
138 148 0 &, aa 106, 06
14@ 150G 5 . g 100, a6



150 i5a (5 0. ae 100, a6
160 170 Kl u.oag 190, Gy
176 126 (5] £, 130G 3
1860 123 o o.an 100, O°
120 a0 fa a. a8 iea oo
T+ OWEE a0 5] g, aa 100, a0



SAMPLE C2B30R51356USKGEIN CCHR'YSOTILE>

FIEBER COHCENTRATION BY HUMEER, FEF LITER 8, 06

FIBER COHCEMTRATION BY HMASE, FER LITEFR 0,880 GRAMS+184+-6
JOLUME FILTEFED . 2.8 L

GrRIn SOUARES COUWHTED 19.

TOTHL SUSPEHMDED SOLIDG: Z2.808 M5 PER LITER

FH = 7.9



C9 0305 1340 D5 WG2

Very lightly loaded. Some '"light" stringy organic residues are
present. Generally small (<2 pum), irregular inorganics are present.

Platy and blocky inorganics in the submicrometer range were detected.

walter c. mccrone associates, inc.



SaMPLE  CoO0Z051340DSUHGE CCHEYSEOTILED

FIBER COMCEHTFATION BY HMUMEBEF.FER LITER 9. a0

FIBER COMCEHTRATIGH BY MAS<.PER LITER . 8.080 GRAMS+1IB4+-5
YOLUME FILTERED . 1ad. 6 ML

GRID SQUARES COUNTED - 20,

TOTAL SUSPEHDED S0LIDS. 2.085 MG PER LITER

FH = 7.5



SAMPLE C2630%1340D506G2 CAMPHIBOLE>

FIEEF COMCENTRATION BY HUMEER., PER LITER - 6. [a

FIEER COHCEMTRATIOM BY MASS. PER LITER g.a00 GRANSkIA4+-&
VYOLUME FILTERED . 1ao. 8 ML

GEID S0URREDL COUMTED . Z8.

TOTAL SUSPEHDED SOLIDS. Z.0800 MG PER LITER

FH = 7.5



C9 0305 1340 D5 WG3

Large, jagged inorganic material (>2 ym); moderately-sized,
platy inorganics ( 0.6 to 3 yum); and small, blocky inorganics (< 0.1 um)
are present, along with some very light organic residues. Occassional
small, thin (< 0. 05 um) fibers are present; however, these are non-defractive.
Occassional perfectly circular, apparently spherical particles are also present.

These appear to be organic in nature.

walter c. mccrone associates, inc.



SAMPLE . C2B3051340D3MGE

FIBER CONCEWTRATION BY
FIEBER COHCENTRATION BY
YOlLUME FILTERED - 104
GRIL SOURRES COUMTED

(CHRYSOTILE)
HUMBER. FER LITER 0. 86
MASS. FER LITER G.808 GRAMS+1O+-&
.8 ML
2a.

TOTAL SUSPEMDED SOLIDS.

PH = 7.9

3. 600

MG PER LITER



SAMFLE . C208285

FIBEP COMCEHTRATIOH BY

FIBER COMCEHTFPRTIOH BY
YOLUME FILTERED . 168
GFID SRUHRES COUNTED

HUMEBEF. PER LITER

1340N3WG63

Mass, FER LITER

.8 ML
24,

TOTAL SUSFEHDED =0OLIDS.

PH = 7.9

2.000 MG

(AMPHIEOLES

@

FPER LITEFR

GEAMS*104+-5



SAMPLE . CoR30513246D5WL3H CAMPHIEOLE>

FIBER CONMCEHTRATION BY MUMEEF, FER LITEF . 6. 60

FIEBEFR COHCEHTERTIOH BY MASS. FER LITER . B.800 GRAMSH 10t-5
YOLUME FILTEFED 1.8 ML

GRID SCURRES COUNTED . 29, )

TOTHL SUSPEHDED SOLIDS. JZ.800 M5 PER LITER

FH = 7.5



SAMPLE :Co983RS1340D5MG3HM (CHRYSOTILES

FIBCR CONCEHTRATIOH BY HUMBER.PER LITER o ag

FIBER COWNCEHTRATLION BY MASS, FER LITER . B. 080 GRAMS*164-&
JOLUME FILTERELD - 106.8 ML

GRIN SCUpRES COUHTED . 26,

TOTAL SUSFEHDED SO0LIDS. 3. @08 MG FER LITER

Frl = v.3



C9 0305 1415 U6 WG2

Light to moderate loading. There are large organic fibers similar
to those noted in C9 0305 1215 U4 WG2 and in this case, occassionally act
as agglomeration centers for smaller sample material. Almost no organic
filming noted in this sample, though organic residues are present. Some
apparently spherical particulates show up infrequently. Both platy and
blocky inorganics in the submicrometer range. Occassional organic tubules
with a width generally less than 0. 08 um, whose sources are objects that

look like sporangium of fungi. Some small diatom fragments are evident.

walter c. mecrone associates, inc.



SAMPLE  C203R51415USUHGE (CHRYSOTILE?

FIBER COMCENTRATION BY HWUMBER. FER LITER - @. a0

FIBER COMCENTRATION BY MASS, FER LITER . @, aed GRAME+10+-&
VOLUME FILTERED - ig. 8 ML

GRID SOUARES: CUOUNTED . z0.

TOTAL SUSPEHDED S0LID:. 5.@00 M5 PER LITEFR

FH = 7.6



SAMPLE . C263831415U6WG2 CAMFHIEBOLED

FIEBER COMCENTRATION BY
FIBER COMCEHTRARTIOH BY

JOLUME FILTERED - 1a.

GRID SOUARES COUNMTED

TOTaL SUSPEMDED S0LIDS.

FH = 7.5

NUMEEFR, FER LITER - . 0p

MASS, PER LITER

5|

ML
20.

8.068 GRAMNSYIGs -4

2. 060 MG PER LITER



C9 0910 1140 Ul WG2

Agglomeration of material common. Organic residues
present. Inorganics range to chunky multimicrometer particles.

The overall sample loading is light. No asbestiform material detected.

walter c. meccrone associates, inc.



SAMPLE - L983101148U1WGE

FIBER COHCENTRATION BY
FIBER CONCEHTRATION EY

YOLUME FILTERED . 29,

GFID SQGRES COUHTEL

TOTaL SUSPEHDED 50LIDS.

PH = £.9

LIMIT OF DETECTIOH =

MUMBER, PER LITER
MASS, PER LITER
8 ML
40
2.8868 MG PEFR

. 43E+86

CAMFHIBOLED

", ad
0.888 GRAMS#]10+-&

LITER



SAMPLE :C92685108114BU1WG2 (CHARYSOTILED

FIRER COHCEMTRATION EY HUMEER., PER LITER : B. o3

FIBER COMHCEMTRATION BY MASS, FER LITER @.0688 GRAMS+104-6
VOLUME FILTERED . 2%.8 ML

SRIN SQUARES COUNMTED 40

TOTaAL ZSUSFENDED SQLIDS: 2.0 MG FER LITER

PH = &.9 ‘

LIMIT OF DETECTIOM = . 4ZE+B6



C9 0910 1200 U2 WG2

Agglomeration of material common. Inorganics range from
platy to blocky in morphology and to the multimicrometer sizes.
Diatomaceous remains noted. - Chrysotile is present, but no other
type of asbestiform material was detected. There are nonasbestos

inorganic and organic fibers present.

Figure 1 Probe of chrysotile fibril.

Waiter C. McCrone ‘Associates, Inc.



SAMPLE . C2083101208UZWG6G2 (CHRYSOTILE>

FIBER COHMCEWTEATION EY HUMEER.FEF LITER : B.26E+87

FIEBER COHMCEHTREATIOH BY MASS, FER LITER . 9. 214 GRAMS#184+~¢
YOLUME FILTEFED . 12.0 ML

GRID SRUARES COUHTED - 48

TOTAL SUSPEWDED SOLIDS. 8.0 MG PER LITER

FH = 7.1



LN VI

SAMFLE

LEMGTH

QR M

. 3884
. 64355
. 2824
.22vs

: C209168128AU2WGEE

WIDTH

;R DR

. 2421
.B282
.BZ2BZ2
.B232

(CHRYSOTILE?

ASPECT
RATIO

9.8333
22. 8571
10, daREAE
32.8571

a.

MASS

.3zpe
.Ba1z
[Ras
.81y



SAMPLE . C9B5161200U2WG2 CAMPHIEBOLED

FIBER CONCEMTRATION BY
FIBEF CONCEHTRATIOH BY
VYQLUKHE FILTERED . 13
GRID cStUarRCS COUNHTED

TOTAL SUSPENMDED SOLIDS.

PH = 7.1

LIMIT OF DETECTIOH =

MUMEEF, PER LITER : @.68
MASS, PER LITER : 6. 860 GRAMS*104-6
.8 ML

40

@.080 MG PEF LITER

8. 6cE+885



C9 0910 1125 U3 WG2

Small platy to moderately large chunky inorganics. Organic
residues present and agglomeration of sample material does occur,
Some thin organic fibers and ‘diatomace(.)us remains noted. No
asbestiform material detected, although there are some inorganic

fibers present.

Figure 1 Probe of large crystalline non-asbestos fiber.

Walter C. McCrone Associates, Inc.



SAMPLE : C283181125U3WG2

FIBER COHCEMTRATIOH BY
FIBER COWMCEHTEATIOH BY
VYOLUME FILTERED 23
GRID SEUARES COUNTED

TOTAL SUSPEMDED SOLIDS.

PH = 6.9

LIMIT OF DETECTIOHM =

HUMEBER., PER LITER
MASS, FER LITEFR
.8 ML
44
Q. aaa MG PER

0. 5SE+865

(CHRYSOTILE)

G.ag
g.0E8 GRAMS*®1B+-6

LITER



SAMFLE :C2832]101125U3WG2 (AMFHIEOLE?

FIBER COMCEHTFATIOW BY WUMBER. PER LITEFR Q.69

FIEEF COHCEMTRATIOH BY MASS. FER LITER g.888 GRAMS+18+-5
VYOLUME FILTERED . z22.8 ML

GRIU SOUARES COUNTED . 23

TOTAL SUSFENMDED S0OLIDS. A.@ed MG FER LITER

FH = 5.9

LIMIT OF DETECTIOHW = . 5cE+86



C9 0910 1150 D3 WG2

A fairly light loading on this sample. Organic residues of
varying morphologies and some agglomerates noted. Inorganic
particulates are generally small and chunky, although there is

platy material present. No asbestiform material detected.

Walter C. McCrone Associates, Inc.



SAMFPLE :C26821@81158D3WG2 (ARMPHIBOLED

FIBER COHCENTRATIOH EY HUMEER, PER LITER . B.ag

FIEBER CGHCEHTRATION BY MASS.FER LITER . 6.0688 GRAMS#1D0+-&
YOLUME FILTERED 32.8 ML

CRID S0OUARES COUMTED - 58

TOTHL SUSPEHDED S0LIDS: 2. @8 MG PER LITER

FH = 7.8

LIMIT OF DETECTIOH = 8. 31E+Q5



SHMPLE :C262181158D3WG2 CCHRYSOTILED

FIEER COHCEWTRATION BY HUMEBER, PER LITER : 8. ag

FIBER COHCEHTFRATION BY MASS. PER LITER . 6.688 GRAME*10+-GC
YOLUME FILTERED 3z2.0 ML

GRID S0LARES COUHTED 18]

TOTAL SUSPEMDED SOLIDS: 2.008 WG PER LITER

PH = 7.8

LIMIT OF DETECTIOH = a. Z1E+05



C9 0910 1020 U4 WG2

Organic residues of varying morphological characteristics
present as well as diatomaceous remains, agglomerated areas, small
platy to large chunky inorganic particulates. No asbestiform matter

detected.

walter c. meccrone associates, inc.



SAMFLE - CZelaiozald4yi: (CHRYSOTILEY

FIEBER COHCEMTRATION EY HUMEER, PER LITER a.88

FIBER COHCEMTPATIOHN BY MASS, FER LTTER . G.860 GRAMS*1B+-o
YOLUME FILTERED 26.8 ML

GRID SoUARES COUNTED 44

TOTAL SUSPEWDED SOLIDS: B.p08 MG PER LITER

FH = F.z

LIMIT OF DETECTION = 8 48E+@5



SAMPLE . CoORYYE1020U4MG2 (AMPHIEBOLE?

FIBER CONCENTREATIOGN BY
FIBER COHCENTRATION BY
J0LUME FILTERED 26
GR1D SOUARES COUHTEL

H
M
.8

TOTAL SUSPEMDED SOLIDS.

FH = r.2

LIKIT OF DETECTIOH =

UMBEF. PER LITER . G. pAE
ASS: PER LITER . 0. 088 GRAMS+1Bt+-£
ML

48

6. @08 MG PER LITER

B.48E+085



C9 0910 1010 D4 WG2

Organic residues present and some small to moderately
large chunky particles. Light loading evidenced, although the organic

residues are quite common. No asbestiform material detected.

walter c. mccrone associates, inc.



SAMFLE - C502181018D4UG2 (CHRYSOTILED

FIBER COHCEMTRATIOHN BY
FIBER COHCEHTRATION B'Y
YOLUME FILTERED - 24
GRID SQUARES COUNTED

HUMBER. PER LITER : 6. aa
MASE, PER LITER . 6.080 GRAMES*1Gt+-6&
.B ML

48

‘OTHL SUSPEHDED SOLIDS:

FH = 7.1

LIMIT OF DETECTIOH =

e.5

™

8.850 MG PER LITER

E+85



SAMPLE :C2R2101018D4UG2

FIEER CCOHCEMTRATION BY
FIEBER COMHCENTRATION EBY
YOLUME FILTERER 24
GFID S0UARES COUMTED

TOTaL SUSPENDED SOLIDS:

PH = 7.1

LIMIT OF DETECTION =

HUMBEE., FER LITER a. 88
MAast. FER LITER . 0. 868
.8 ML

0
8. 080 KNG PER LITER

6. 5ZE+B&

(AMPHIBOLES

GRAMS+16+-6



C9 0910 0910 U5 WG2

Filmy to ribbonlike organic residues are present with
inorganics being small platy ana small to moderately large chunky and

blocky material. Diatomaceous remains noted as well as organic fibers.

walter c. mccrone associates, inc.



SAMPLE :C203186218USUGZ (CHRYSOTILED

FIEBER CONCEMTRATIOH BY HWUMEER, FER LITER 0. B0

CIBEF LCOHCEHTRATIOHN BY MASS, PER LITER B.083 GRAMS+1G+-£&
WOLUME FILTERED . 24.8 M.

GRID SRUARES COUHTED - 39

TOTAL SUSPENDED SOLIDS: b.@@a MG PER LITER

FH = 6.9

LIMIT OF DETECTION = 6. S4E+86



SAMFLE :C28351006210USWGE CAMPHIEOLE?

FIEER CONCEHTRATIOHW BY HUMEEFR, PER LITER - a. 98

FIEER COMCEHMTRATIOH BY MASS, FER LITER . 8,588 GRAMS*1D+-£&
YOLUME FILTERED . 24.8 ML

GRID SQUARES COUNTED . 443

TOTHL SUSFEHDED SOLIDS. 9. 890 MG FER LITER

FH = 6.9

LIMIT OF DETECTION = 8. SZE+@6



C9 0910 0915 D5 WG2

Organic residues common., Agglomerated material small
to moderately sized, platy and blocky inorganics and diatomaceous
remains are present. Some fibers of organic nature noted, but no

asbestiform material detected.

walter c. meccrone associates, inc.



SAMFLE :C968318B215D3WG2 (CHRYSOTILED

FIEER CONCEHMTRATION BY
FIBER COMWCEMTRATIOH BY
VOLUME FILTERELD 23
GRID SOUARES COUHTED

TOTAL SUSPENDED SOLIDS:

FH = .1

LIMIT OF DETECTIOH =

MUMBER. PEF LITER . B. 80
MASS, PER LITER . 8. 600 GRAMS#184 -5
.8 ML

40

@. 880 MG PER LITER

8. 35E+88



SAMPLE . C269180315D5WG2 CAMPHIEBOLED

FIBER COHCEHTREATIOH BY
FIBER COHCEHTREATIOH BY
VYOLUME FILTERED . 23
GRID SOUARES COUMTED

TOTAL SUSPEMDED SOLIDS:

FH = 7.1

LIMIT OF DETECTIOH =

HUMEBER, PER LITER : . 68
MASS. PER LITER . B. 600 GRAMS+10+-6
.B ML

40

@. 888 MG PER LITER

@. 33E+86



C9 0910 0905 U7 WG2

Diatomaceous remains present as are areas of agglomeration.
Organic residues range from films to "fibers". Inorganics are present of
varying morphologies to multimicrometer sizes. Inorganic fibers are

present, including chrysotile, as well as organic fibers of different sizes.

walter ¢. meccrone associates, inc.



SAMPLE :Co@831082Q5UFNWGE (CHRYSOTILED

FIEBER COHCEMTRATION BY
“IBER COHCEHMTREARTIOHN BY
JOLUME FILTEFED 23
GRID SGUARES COUNTED

HUMEBER, FER LITER . @. 16E+87
M&a%%, PFER LITER - 8. 084 GRAMS*104-6
.8 ML

41

TOTAL SUSPEMDED SOLIDS:

FPH = 8.5

8.600 MG PER LITER



SAMFLE

LEMGTH

- 0 e

0O fa
i B RN

[k I

Wwwaom

: C989198365U7WGE

BIDTH

G. o232
G.8z202
o, ezez

CCHRYSOTILE)

ASFECT
RATIO

52.8571
34. 8800
£5. 7143

Ma

um
wn

B.B8527
8. 0005
G. 0833



SAMPLE . C283180235U07UG2 CAMPHIEOLE)

FIEBER COMCEMTRATIOH BY
FIBER COWCEMTEATION BY
VOLUME FILTERED 23
GRID SOoUuaRES COUMWTED

TOTAL SUSPEMDED SOLTDS:

FH = 2.5

LIMIT OF DETECTIOH =

HUMEBER, PER LITER . 6.60
M&SS, PER LITER . 0. 8688 GRAME+*16+-€
.8 ML

404

B.6868 MG PER LITER

B. 35E+85



C9 0910 0800 D8 WG2

A quite lightly loaded sample showing organic residues
and some, generally small and chunky, inorganic particles. No

asbestiform material was detected.

walter c. mccrone associates, inc.



SAMPLE :C282106380D2WG2 (CHRYSOTILE?

FIBER COHCEHTRATION BY HUMEER, FER LITER a.a4g

FIEBER COMCENTRATIOWM EBY MASS. FEFR LITER . 3. 088 GRAMSH10+-€
YOLUME FILTEFED : 31.8 ML

GREID =0UARRES CGUMTED 5 )

TOTAL SUSPENDED SOLIDS. 8. 088 NG PER LITER

FH = 5.9

LIMIT OF DETECTIOH = 6. 32E+Be



SAMPLE :Co2651002R0D3WGE2 (AMPHIEQLE>

FIEERE CONCEMTRATION BY HUMEER.FER LITER . a. a0

FIEBER COMCEMTRATION BY MASS, PER LITER H. 080 GRAMS*1Gt+-6
YOLLWME FILTEFED . 1.6 ML

GRID SQUmRES COUMTID . 20

TOTAL SUSPEWMDED SOLIDS. g. 80t MG PER LITEFR

FiHH = €. 9

LIMIT OF DETECTION = a. 3ZE+B86



Appendix 10. City of Seattle

Only 1 sample from the city of Seattle has been examined. This
sample came from the Tolt Reservoir and is therefore raw water. The only
further treatment to which this water is subjected prior to passing into the
distribution system is chlorination. The sample should therefore be
represeniative also of the finished product.

The "pedigree" of the sample is as follows:

EPA Region 10 Drinking Water Programs Branch is actively
conducting a survey program in their region which includes the Seattle
water supply. Jack Murchio, a consultant on this project is also associated
with the Seattle project and permission was received from EPA region 10 for
the transfer of this sample from their project. The sample is part of a
limited ""round robin" series and had been analyzed by two other laboratories
as well as by Murchio.

The data presented herein is that of both McCrone Associates
and of Murchio, the latter identified by the final letter '"M'. The samples
designated DM are duplicates run at McCrone Associates on the actual filter
analyzed by Murchio. It will be noted that Murchio reports both amphibole

and chrysotile fibers present at levels of 1.9 x 106 and 1.5 x 106, respec-

tively, whereas McCrone finds both below the limit of detection. Attention
is drawn, however, to the McCrone descriptions which mention poorly
diffracting fibers resembling chrysotile but with elemental compositions

rich in Al, Si, Ca, Fe and some Mg. A positive identification of these fibers
has not been made and the possibility that they are a fine amphibole in the
Tremolite-Actinolite series cannot be ruled out. We have examined
Murchio's data and consider that his identification of the chrysotile is valid.
We therefore believe that both chrysotile and amphibole asbestos are pre-

sent in Tolt reservoir water.

walter ¢. mccrone associates, inc.




For further information on the EPA Region 10 program

contact: Roy Jones, U.S.E.P.A.
Drinking Water Programs Branch
1200 6th Avenue
M/S 429
Seattle, Washington 98101 Phone: 206 442 1223

walter ¢. mccrone associates, inc.



CX 0908 1105

Diatoms and their fragments present. Much organic material
from filmy to fibrous; generally small to moderately sized inorganic
particulates. Some (very infrequent) small inorganic fibers detected
resembling chrysotile, however they diffract poorly and probe shows

Al, Si, Ca, Fe and some Mg present.

Walter C. McCrone Associates, Inc.



SAMPLE :CX8368851103 CAMFHIEOLE?

FIBER COHCEHTRATIOH BY HUMEEF.FER LITER . 0,88

FIBEER COMCEMTRATIOH EY MASS, FEF LITER . 6.008 GRAMNS4104-5
YOLUME FILTERED 56.& ML

GRID S@UAFES COUNTED . 48

TOTAL SUSPENDED SOLIDS. B.8a3 M5 PER LITER

PH = G.8

LIMIT OF DETECTION = 8. 25E+86



SHMPLE . CXO902110%5

FIGER COMCEMTEATIONW BY
FIEBEF COMCENMTRATION EBY
YOLUME FILTEEELD . 20
GRID SQUARES COUMTED

TOTAL SUSPEMDED S0LIDS.

FH = o.a

LIMIT OF DETECTIOH =

HUMEEF. PEF. LITEFR
MAS5: PER LITER
LB ML

48

0. 008 MG PER

6. 25E+D6

CCHRYSOTILED

@, en
A, Bod GRAMS*10+-6,

LITER



SAMPLE . CYO20L2116% M CAMPHIBOLE)D

0. 19E+87
1.218 GRAMS*1G+-E

HUMBER., FEF LITER
MAss, FER LITER

FIBER COMCEMTFATICOH EY
FIBER COHCEHTREARTION BY

S VI

VOLUME FILTEFED SR8 ML
SRID SOUARES COUNTED zZa
TOTAL SUSPENDED SOLIDS: B. 006 MG PER LITER
FH = a.4 )
DESCRIPTIVE STATISTICE
MO. QBs. = i3
VARIABLE MEAH YARIAMCE STANDARD STUMDARD
DEVIATIOHN ERROE
LEHGTH B. 147 37EFB1 0. BOG4IE+DE 8. 23E03E+80 A, ZBCAZE+ER
WINTH g, 2252cE+806 B.34293E-81 8. 185138E+84 . 4z2404E-81
ASPECT RATIC A. 28vazeE+al b 257Z6E+E2 a.58v21E+681 G.1163cE+01
MASS A.635537E+90 B.14Z215E+01 B 11924E+81 B.273538E+00
SKEWHESS KURTOSIS Mak MIH RBHGE

! 0. 64148E+80 -0, G9517E+080 @, 25600AE+81 0. 40000E+08 0. 21080E+41

2 B.11929E+@1 -0 198Z1E+00 O.60000E+0H 6. 200068E-81 0. 5Z200868E+04

3 B.16334E+A1 B, 1F7E4TE+E1 8. 22000E+8Z2 0. 30880E+21 0. 13000E+BZ

4 0. 12%68E+81 0 Z20F18E+81 B 413898E+81 @ 12780E-01 O0.41453E+01



WM O -

SaMPLE

LENGTH

ol 0 B VI 0 TS I o el e I i i By R o B O ]

L EOAG
. Boan
L6000

4833

. 2r0n
. 6R0A
.20an
. 2gas
. 6E6R
4800
L4008
=1s]2hc)
. BBEG

Sa8a8

. 28eg
. BBaR
.2
. 2nes
. 60008

HOBAS1105

WMIDTH

DDA RDDODEI2ID 0D

18466
. 13680
L1806
igan
L4860
. laen
LlGag
L1500
. B&8Ga
. 600A
. 2800

10885

.2 an
. 6OAD
. eoag
19000
. 1060
. 2oan
. 28e0

M

AS

CAMFHIEOQLE?Y

PECT

RHTIO

nd

Fary

[ I
NN QWONDNANERN OO AETDO

. Baaaa
.agag
5 151515)
. Gyao
. Boan
. Bang
. goaan
. Baoo
. 5080
. 880
. 68084
L aoea
. Baag
.B3233
.BEET
. Boaa
. Baan
L2333

. Gaag

TR D®

[ B VR w B o)

Qa2 QMNLEDOQT

MASS

e )
o] Wra g
fo 03 =) 02

DR DR

oo m
o] = ()
L IR I O8]
Ty 0D O,

. Bg31
.a1zy
.8512
1243
.@1e5
2112
. 1586
LEB135
B33
=1
L6534
211



SAMFLE . CHODGB2110%5 M

BISTRIBUTION BY LEHGTH

WM == oo

DEODIIOO

LENGTH NUMBEF FERCEHNT CUMULATIVE
FERCEMT
a 5 I 2 18. 53 19, 33
5 1.8 = 26, 32 35. 84
a 1.3 3 21.85 Ty, 89
2 2.6 2 16,532 68, 42
5] 2.9 < 21,85 89. 47
5] 2.0 1 5. 26 94,74
B 3.5 1 5. 26 186, 66
5] 4.8 8 G.aa 184G, ag
DISTRIBUTIOHW EBY WIDTH
WIDTH HUMEBER PERCENT CUMULATIVE
PERCEHT
a 6.1 o) 47. 37 47 37
1 6.2 S 26, 32 vi.eg
2 6.3 1 3. 26 7e8.55
3 a.4 1 5. 28 a4, 21
4 a.5 5] 0. 89 4. 21
5 @. s E) 15. 79 186, an
& 8.7 0 0. 88 18a. o6
DISTRIEBUTION BY ASPECT RATIOQ
ASFECT RATIOD MUMBER FERCENT CUMULATIVE
FERCEHNT
3 1@ 18 g4. 21 a4, 21
10 24 2 1. %3 4. 74
2 38 1 3. 26 188, 84
38 460 (5] B. ua 1840, ao
48 o8 o 8. 8a 188, 48
sa (5] o 0. ag 18, a3
(25] 7 5] 8. 680 180. a4
7o 50 a 0. 88 laa. ag
t=15) 28 Q a.ea 184, 8a
oB 1aa a . 0 16&. §8
166 118 5] 0. ag 184, oo
118 12 0 a.80 106G, @3
128 1za (5] a. g4 1846. 66
136 148 g a. o9 186, a0
148 1504 6 GB. 849 108. G
1508 160 a 0. 80 1068, 04
1e0 1vio g 0. o4 184, g0
1ra 128 o g.08 1860, 00



w0

(S
[ )

* QYEPR

198
206

. B0
. a6

s



EONO N O I

FIEEF COMCEHTRATIOH BY
FIEER COHCEWTRATIOH BY

SRMFPL

VOLUME FILTERED

GRID SDUARES

COuH

E

:CHBDER1185S

TOTHL SUSFEMDED Z0LIDS.

FH =

YARTIABLE

LEHGTH
WIDTH

g.e

ASPECT RRTIO

MASE

F S Y I

[un I n )

SKEMMESS

.11628E+0G1
.BCZ215E+80
. 18534aE+11
. 15823E+91

I3. 0 ML
TED 2
@.0a0 MG PER LITER
DESCRIPTIVE STRTISTICS
HO. 0BS. = 15
MEAH VARIANCE STAHDARD
DEVIATION
g, P40E0E+0Q0 a.12114E+80 G, 42561E+0@
8. 386cVE-BDL 8. 592Z8E-a3 0. 24332£-081
B. I7361E+82 8. 13Z63E+03 g.13873E+B2
8. S5a00E~-B2 8.4333Z0E-84 8. 6582cE-B2
KURTOSIE MAH MIH
G.5EA3SE+0E8 6. 1200GE+81 6. ZA800E+68
-3, 4@0SCE+O0 @, 10GORE+RO O, ZRAGEE-A]
. 31878E+E1 0. 606000E+82 0. SOGRIE+D]
49 a

. 50144c+08

HUMEER, PER LITER
MASE, PER LITER

.2216RE~-O1

(CHREYSOTILES

B. 15E+B7
@. 083 GRAMNS+18+-6

oy I B e

STANDARD

ERROE

. 1B9SSE+R0

2843E~-az

. 358325E+B1
. 1e33%cE-02

LdBp8aaE-a3

FRANGE

. 16E30E+a1
. THOEDE-&1
. SSEERE+O:
L 21TVEBE-G1

[ R A



WO~ Ml D)o

— .
[ 7]

13
14

15

SAMPLE

LEHGTH

2R 005 ® =

RE - DR

. 5800
. eaan
. 40a80R
. 8604
. 40013
. 9803
. SBanm
. 508a
L2006
. 2aan
. Saca
L 20Ea
. anan
. 6880
151510

: CHESEI1165

WIDTH

IR0 IO ODD

. BERG
. 1680
. B200
. B500
. 8580
. 83806
. 8580
. 85048
. 8350
.B3Z0a
. 85806
. B5aa
. 8380
. 8388
L1688

CCHREYSOTILES

ASPECT
RATIO

—

[y

(S T |
AR T n B B W w8

]
o

s s
. Boaa

L2333

. 80064
. Be3G
. 8689
. BAacE
. BRaag
. EGET
.BEET7
. goan
. 3684
. 8880
. Boea
. BB680

o@D O D00 D@D

MASS

CazEl
.B1a4
.BEEs
.084e
.Boz3
.Qai3a
L BEz2s
. bEz3
. aBod
.aaly
.BBE2s
. aps2
L8R3y
. 8otz
L8113



[xal

DISTRIBUTIOH B'Y LEHGTH

e

Q@

LENGTH HUMBER PERCENT CUMULATIVE
FERCEHT
7] 3.5 7 46, &7 45. 67
e] 1.0 2 S0, G Se. 6y
5] 1.5 1 6. 6T o3, 33
S 2.8 1 &. 67 18, 6
DISTRIBUTION BY WIDTH
WIDTH HUMEBER PERCEHT CUMULATIVE
PERCEHT
5] g.1 15 160, 88 104, a0
1 6.2 a 8. 006 183, BH
DISTRIBUTION BY ASFECT RATIO
ASPECT RATIO NUMBER PERCENT CUMULATIVE
PERCENT
3 14 v 46. 67 d6. &7
160 26 S 37.33 g8. 8@
20 34 2 13,33 53. 23
38 45 @ a. 88 33. 323
35 o9 a 6. 84 93. 33
) 5] 1 6. 67 184, 99
(45] 7a g . aa 1aa. ag
ra S8 5] G. 648 168, 3o
(=3 248 B o. o8 166, go
24 1A (5] B, a4 1848. Ga
180 118 Y] G. @a 100. @&
118 128 a a.aa 160, 848
1248 138 5 6.8 1008, 0|
138 140 a 0. 80 1048, aa
148 158 a a. a9 108, g4a
1568 1c8 5] a.aq 160, 896
166 i7a 5| a. ag 162, aa
1ve 180 5] @. B4 168, GO
136 120 a o, 88 168, §9
156 2 a 0. 849 189, Aa
* OVER 200 (5] B, 869 184, o6



CX 0908 1105 DM

Much organic material present from fibrous forms to the
blobs causing some agglomeration to occur. Diatomaceous remains
present as well as what could be the sporangia of some fungi. Small
to moderately sized inorganics are present of various shapes. Some
few small, thin fibers, similar in morphology to chrysotile, are present,

but they do not defract well, if at all, and the EDXRA yields Fe, Ca, Al, Si.

Figure 1 Probe of fiber similar to chrysotile. The
S and Cl come from the organics in the
sample.

Walter C. McCrone Associates, Inc.



SAMFLE :CHEASEZ211AS pilgl (CHRYSAOTILED

FTBER COMCEHTRATIONW BY MNUMEER., FEP LITER a. aa

FIEBEFR COMCEHTRATIOHN EY MASS, FER LITER 6. 888 GRAMSH10+-4
VYOLUME FILTERED : 26,6 ML

GRIL SUWRES COUMTED . I3

TOTAL SUSFENDED SOLIDS: 6.866 MG PER LITER

FH = a.n

LIMIT OF DETECTIOH = 8. 2ZeE+85



SHINIF LT LT Rl e e LE \HiWFmlouLeE /S

FIBER COHCEHMTEATIOHN BY
FIBER COHCEHTRATION BY
WOLUME FILTERED 5]
GRID SOUARES COUMTER

TOTAL SUSPENDED SOLIDS:

PH = 0.9

LIMIT OF DETECTIOHW =

MUMEEF. FEF LITER . . ©. 98
M&ss, FER LITER . G.8808 GPAMS+164+-£
.8 ML

44

8.600 MG FEF LITER

6. 25E+08



