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Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-
T1001) magnified 40 times; overview of the white precipitate chip............... D-11
Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-
T1001 annotated) annotating the EDS locations. ...........ccccooviiiiiiiciinnnne D-11
Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-

T1002) magnified 220 times on the desiccation wrinkles, as shown in Figure

Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum

(EDS 1-1) for the desiccation wrinkles in Figure D-3, showing the chemical
compositions of O, Na, Al, and B (first time that B has been noted). ............. D-12
Mid-test unfiltered water sample, post-T1 sample #1 image (POST-T1003)
magnified 2000 times on granular surface, as shown in Figure D-2.............. D-14
Mid-test unfiltered water sample, post-T1 sample #| counting spectrum

(EDS 1-2) on the granular surface, as shown in Figure D-5, within an area

AbOUL 10 % TO [T ..ottt et et D-14
Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-
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image (POST-T1001), as shown in Figure D-2.......c.ccooiii D-15
Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum
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Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum

(EDS 1-4) on the particle on surface of SEM image (POST-T1004), as

SHOWN 11 FIGUIE D-7. .ottt a D-17
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Mid-test unfiltered water sample, post-T1 sample #2 SEM (POST-T1005)
magnified 40 times for the overview of one fragment on mount showing

coarsely granular SrUCTUTE. . ... ..ol i D-17
Mid-test unfiltered water sample, post-T1 sample #2 SEM (POST-T1006)

magnified 1000 times on the coarsely granular surface, as shown in Figure

Mid-test unfiltered water sample, post-T1 sample #2 counting spectrum

(EDS 2-5) on the granular surface, as shown in Figure D-11. ... D-18
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magnified 40 times of the overview on the other mounted fragment with
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End-test archive, post-T1 sample #3 counting spectrum (EDS 3-8) on an
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End-test archive, post-T1 sample #3 SEM (POST-T101 1) magnified 10,000
times; close-up of the white surface, as shown in Figure D-18...................... D-28
End-test archive, post-T1 sample #3 counting spectrum (EDS 3-9) on

another area of the white surface, as shown in Figure D-20. ... D-28
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End-test archive, post-T1 sample #3 SEM image (POST-T10013) magnified

500 times on the wrinkled surface, as shown in Figure D-22. ....................... D-30
End-test archive, post-T1 sample #3 SEM image (POST-T1014) magnified

2000 times; close-up on the wrinkled surface in SEM image (POST-T1013),
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265 D-33
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Figure D-27. oo e e D-34
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Day-30, TID30 sample #3 counting spectrum (EDS T1D30-3-3) of the web-

like film between fibers in Figure D-30; replicate analysis at second
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Day-30, TID30 sample #3 counting spectrum (EDS T1D30-3-4) of the web-

like film between fibers in Figure D-30; replicate analysis at a third location.D-42
TID30 sample #7 SEM image (T1D30-7018) magnified 150 times;

overview of clean fiberglass. ..o D-44
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thick fiber. ... e D-44
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Figure D-37.
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. Figure D-39.

Figure D-40.

Figure D-41.

Figure D-42.
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Figure D-45.

Figure D-46.

Figure D-47.

Figure D-48.

Figure D-49.

Figure D-50.

Figure D-51.

Day-30, post-T1 sample P1 SEM image (Post-T1017) magnified 35 times;
overview of the fibers and the other debris. ... D-48
Day-30, post-T1 sample P1 SEM-SE image (Post-T1018) magnified 220

times on large particles at left corner of image T1017, as shown in Figure D-
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Day-30, post-T1 sample P SEM-BSE image (Post-T1019) magnified 220

times on the same field as image T1018, as shown Figure D-38................... D-49
Day-30, post-T1 sample P1 counting spectrum (EDS P1-1) on the large

flake in image T1018, as shown in Figure D-38. ... D-49
Day-30, post-T1 sample P1 counting spectrum (EDS P1-2) on the small
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times on the same field as image T1020, as shown in Figure D-42................ D-51
Day-30, post-T1 sample P1 SEM-SE image (Post-T1022) magnified 200
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Day-30, post-T1-sample-Conc SEM-BSE image (Post-T1023) magnified 43
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Day-30, post-T I-sample-Conc counting spectrum (EDS Conc-4) on an
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Day-30, post-Tl-sample-Conc SEM-SE image (_Post—T1024) magnified 110
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Day-30, post-T1-sample-Conc SEM-BSE image (Post-T1025) magnified

110 times on the same field as in image Post-T1024 (see Figure D-48)......... D-56
Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-5) on the

aggregate particle in lower portion of image Post-T1025, as shown in Figure .

Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-6) on the

surface granules on or in the concrete, as shown in image T1025. ............... D-59
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Figure D-64.
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Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-7) on the

concrete matrix behind surface granules, shown in image T1025. ................ D-59
Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1026) magnified 40

times; overview of the dust particles mounted on carbon tape............cc.coocee. D-61
Day-30, post-T1-sample-CD1 SEM-BSE image (Post-T1027) magnified 40
times on the same field as in image Post-T1026 (see Figure D-53)............... D-61
Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1027 annotated)

magnified 40 times, annotating the EDS locations. ..........cccocovveeieiinninenne D-62
Day-30, post-T1-sample-CD1 counting spectrum (EDS CD-8) on particle in

the lower center of image Post-T1027 (see Figure D-55). ..o D-62
Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1028) magnified 170

times on the smaller particles at different area in the overview image, as

Shown in FIigure D-55. . e D-64
Day-30, post-Tl-sample-CD1 SEM-BSE image (Post-T1029) magnified

170 times on the same field as in image Post-T1028 (see Figure D-57)......... D-64
Day-30, post-T1-sample-CD1 counting spectrum (EDS CD-9) on particle in

the lower right of image Post-T1029 (see Figure D-58). ......ccoovviinncnenne. D-65
Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1030) magnified 400

times on the particle in the center of image Post-T1029 (see Figure D-58).... D-67
Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1031) magnified 40

times; overview of the dust sample mounted on carbon tape............cccccoee. D-67
Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1032) magnified 40
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Day-30, post-T1-sample-CD1 counting spectrum (EDS LD-10) on large
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Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-11) on the small

bright particle in the upper center of image Post-T1032, as shown in Figure

Day-30, post-T!-sample-LD1 counting spectrum (EDS LD-12) on the thin

fiber in the lower center of image Post-T1032, as shown in Figure D-63. ..... D-73
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Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1033) magnified 400
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Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1035) magnified 40
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Following the conclusion of the 30-day period for Test #1, work was continued for the
purpose of identifying the origin and chemical composition of the products that were
formed during the test. One question of concern is whether the composition of the white
precipitate evolved over the course of the study. To address this question partially, a set
of precipitate samples was obtained from archival solutions representing three different
time points. The first sample was obtained from unfiltered solution extracted on
December 7, 2004, near the middle of the test. The second sample was obtained from an
unfiltered solution extracted on November 26, 2004, near the beginning of the test. The
third sample was obtained from an unfiltered solution that was archived in 1-] bottles at
the end of the test. This appendix contains SEM/EDS data generated on January 18,
2005, for the sampled precipitate.

This appendix also presents additional SEM/EDS data that were generated on January 18,
2005, during a reexamination of Day-30 fiberglass. This analysis was conducted to obtain
additional composition spectra and higher-quality images free from streaking caused by
charge buildup on the samples.

On January 28, 2005, additional inspections were performed of (1) debris collected from
the drain screen, (2) residual deposits scraped from inside the piping after the tank was
drained, (3) sediment collected from the bottom of the tank, and (4) concrete chips that
were introduced in a SS bag as a unique sample type. In addition, baseline
characterizations were obtained for the soil and crushed concrete constituents of the
surrogate latent debris.

On December 21, 2004 (termination date for Test 1), a high-volume filter sample was
extracted from the tank. SEM/EDS data are presented here for the filtrate that was
obtained from that filter paper on February 25, 2005. See Appendix C for optical
microscopic characterization of this filtrate. .






Transcribed Laboratory Log

Laboratory session from January 18, 2005

Samples of precipitate from archival bottles at three time points during Test #1.

Sample #1 ICET-1207-1000-u (from mid-test unfiltered daily water sample)
#2 ICET-1126-1000-u (from early-test unfiltered daily water sample)
#3 ICET-12-21-04 #7 (from end-of-test archive bottle #7)

Spatial arrangement of sample material on the SEM sample mounts. Noticeable color variations
from cream to brown were evident. Samples arranged to allow examination of entire range.

#1

Hard brown

White surface

#3

Soft tan—easily broken while mounting

Instrument Conditions: 15-kV, 1-nA beam current, Aperture 2, EDS =T3, 100 s
File: POST-T1_sample #1

Image: POST-T1001 40 x overview of chip
POST-T1002 220 x on desiccation wrinkle
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EDS: 1-1

Image:
EDS: 1-2
Image:
EDS

EDS

POST-T1003

EDS on area of granular surface

POST-T1004

File: POST-T1_sample #2

Image:

EDS

Image:

EDS

EDS

POST-T1005

POST-T1006

2-5

POST-T1007

POST-T1008
2-6

2-7

File: POST-T1_sample #3

Image:

EDS:

Image:
EDS:

Image:

EDS:

POST-T1009
POST-T1010

1,3
1
o0

POST-T1011

39

POST-T1012

POST-TI013
POST-T1014

40 x

1000 x

40 x

2000 x

65 x
1000 x

10.000 x

40 x

500 x
2000 x

D-4

O> N‘a > Al >> B, first time that boron
has been noted

|

|
2000 x on granular surface
approximately 10- x 10-um area

~10- x 10-pm area

1000 x on coarse granular surface in
upper part of photo T1001 above
EDS on area (10 x 10 um) of coarse
granular surface

particle on surface of image T1004
above

overview of one fragment on mount,
coarsely granular structure

on coarse granular surface

EDS on area (10 x 10 pm) of granular
surface

overview on other mounted fragment,
smooth surface

on smooth granular surface

EDS on one area (10 x 10 wum) of the
smooth surface

on another area of the smooth surface

on white surface

on white surface, coarse granular,
appears to be on underside of smooth
brown fragment

EDS on area (10 x 10 pm) of coarse
white surface in image T1010

close-up of image T1010
area analysis (10 x 10 un) on another
area of white surface

overview of “smooth” hard brown
fragment, surface wrinkled

on wrinkled surface

close-up on wrinkled surface in image
T1013

area analysis (10 x 10 um) on wrinkled
surface in image T1014



Image:

EDS:

POST-TI1015

POST-T1016
3-11
3-12

40 x

2000 x

wn

overview of soft tan particles, concoidal
fracturing '
surface of concoidal fracture

area analysis on surface in image T1016
area analysis on another concoidal
surface ot a different particle



Reexamine samples from Dav 30

Sample Definitions: #3 High-flow sacrificial fiber from perimeter with dark crust
High-flow sacrificial fiber from perimeter with white deposits
(visually surveyed but found to be similar to #3, no data saved)
#7 Unsoaked fiberglass to serve as “clean” control sample.

B )

Sample: T1D30 (30 day sample)

File: T1D30_3, sample #3

Image: T1D30 3017 150 x
EDS: T1D30_3-1

T1D30_3-2

T1D30_3-3

T1D30 _3-4

File: T1D30_7, sample #7

Image: TiD30 7018 150 x
EDS: T1D30 7-5 :
TID30 7-6

D-6

#7

overview

poor spectrum (not saved)
web-like film between fibers
web-like filin between tibers
web-like film between fibers

overview on clean fiberglass
EDS on individual thick fiber
EDS on individual clump of fiber



Post-Test Analvsis was done on January 28, 2005

ICET sample mounted:

Sample

Conditions:

Pl

#P1
#Sedl
#Sed2
#Sed2a
#Sed2b
#LDI
#CD1
#Conc

Concl

QO

pump suction debris
sediment inside pipe (loose particles)

tank sediment

one side of flake

other side of flake

latent debris (loose particles of sand and soil)
concrete dust (loose particles of crushed concrete)
concrete fragment

LDI

&)

Sedl Sed 2b
Sed 2a

vy

@ O

CDl1
Sed 2

15-kV, I-nA beam current, Aperture = 2, EDS aperture = 1, Process time = T2

File: Post-T1, sample #P1

Image:

EDS:

Image:

EDS:

POST-TI1017
POST-TI018
POST-T1019
P1-1
P1-2

POST-T1020

POST-T1021

POST-T1022

P1-3

pump suction debris

o o

5 x
20 x
20 %

60 x

200 x

D-7

overview of fibers and other debris
on larger particle (SEI)

BSE same field as T101&

EDS on large flake in T1018

EDS on small cluster to lower left of
flake in T1018

SET at different area

too much charging—beam current set to
0.1 nA

BSE same field as T1020

SEI on flake (flake charged and jumped
out of view—could not get EDS)

EDS on particles in foreground, below
flake



File: Post-T1, sample conc

Image: POST-T1023
EDS: Conc-4
Image: POST-T1024
POST-T1025
EDS: Conc-5
Conc-6
Conc-7

File: POST-T1, sample CD1

Image: POST-T1026
POST-T1027

EDS: CD-8

Image: POST-T1028
POST-T1029

EDS: CD-9

Image: POST-T1030

File: POST-T1, sample LD-1
Image: POST-TI1031

POST-T1032
EDS: LD-10

LD-11

LD-12
Image: POST-T1033

POST-T1034
EDS: LD-13

LD-14

- 110 x

110 x

40 x

40 x

170 x

170 %

400 x

40 x

40 x

400 x
400 x

D-8

concrete fragment

BSE image overview of portion of
concrete fragment. Large aggregate in
upper right is quartz.

EDS at 5500 x {20 x 20 um) average on
concrete matrix. Aggregate appears to
be mostly quartz

SEI of another area

BSE on same tield as T1024

aggregate particle in lower portion of
image T1025

surface granules on or in concrete;
mostly carbon :
concrete matrix behind surface granules

concrete dust

SEI overview of dust particles mounted
on carbon tape; many large particles
BSE on same field as T1026; checked
particles with EDS; most are quartz
EDS on particles in lower center of
image T1027

SEI on smaller particles at different area
BSE on same field as T1028

EDS on particle in lower right of image
T1029; most large particles are quartz
SEI image of particle in center of image
T1029

Latent debris

SEJ overview of dust debris mounted on
carbon tape

BSE image of same field; large particles
are quartz as k-feldspar

EDS on large particle at right side of
k-feldspar

EDS on small bright particle in upper
center of image T1032

EDS on thin fiber in lower center of
image T1032

SEI of central portion of image T1031
BSE image of same field as above

EDS on flake at left center of a Na-
feldspar

EDS on large particle at upper center ot
image T1034



Image: POST-T1035
POST-T1036

EDS: LD-15
LD-16
LD-17

File: POST-T1, sample Sedl
Image: POST-T1037
POST-T1038
POST-T1039
POST-T1040

POST-T1041
POST-T1042
EDS: SED-18

POST-T1043
POST-T1044
POST-T1045
POST-T1046
POST-T1047
EDS: SED-19

Image:

File: POST-T1, sample Sed-2A

Image: POST-T1048
POST-T1049
POST-T1050
POST-T1051

40 x
40 x

40 x
40 x
120 x
120 x

370 x
3000 x

300 x
300 x
5000 x
10,000 x
40 x

100 x
100 x

550 x

SEI overview of another area

BSE of same field as above

EDS on bright particle in lower right of
image T1036

EDS on round particle slightly right
center of image T1036

EDS over area (425 x 425 pm) at 250
times; C and Cl in spectrum are from
mounting tape

pipe sediment

SEI image overview of particles
BSE of same field as above

SEI close-up

BSE of same field as above (pretty
uniform composition)

SEI on single particle

SEI on small particle

EDS over particle in image T1042 at
6000 x (18 x 18 um)

SEI on another particle
BSE of same field as above
SET on center of particle
SEI on same particle

overview of above
EDS on same field as image T1046 at

10,000 x

Tank sediment

SEI overview

BSE same field as above

SEI on a representative large particle
SEI on the same large particle

Note: *Samples Sed2-A and -B, and Pl were overcharged. Samples were recoated.

Image: POST-T1052
POST-T1053
POST-T1054
POST-T1055
POST-T1056

EDS: SED-20
SED-21

Image: POST-T1057
EDS: SED-22

43 x
370 x
370 x
1000 x
5000 x

1000 x

D-9

SEI overview

SEI 2 large particles

BSE same field as above

BSE on fuzzy particle

same particle

EDS on fuzzy particle

EDS on another particle—no Fe, Cu, Zn

SEI on particle analyzed
EDS on large round particle
K-feldspar, probably from concrete



Image: POST-T1058

File: POST-T1, sample Sed-2B

Image: POST-T1059
POST-T1060

EDS: Sed-23
Sed-24

Image: POST-T1061
POST-T1062

EDS: Sed-25

150 x

40 x

40 x

160 x

160 x

SEI of high-Z particles analyzed above
(EDS SED-21 and SED-22)

Tank sediment, other side of flake from
2A

SEI overview; number of large particles
n view

BSE same field as above

EDS on plate; O>Na>Al; similar to
filtrate composition from 1/18/05

EDS on particle in above plate

SEI on agglomerate of small particles
and fibers at left side of image T1059
BSE same field as above

EDS on particle in agglomerate of
image T1062

Note: *Returned to sample P1 because of bad charging of the previous sample.

File: POST-T1, sample P1

Image: POST-T1063
POST-T1064
EDS: P1-26
PI1-27
P1-28

Sample: High-Volume Filter (T1D30) from February 25,

Image: T1D30_001
T1D30_002

EDS: TID30-EDSI
T1D30-EDS2

40 x

40 x

40 x
300 x

pump suction debris after recoating
overview, large particles present in
sample

BSE on same ficld as above

EDS on large triangular particle
EDS on flat particle at lower right
EDS on bright particle in center

2005

Overview
Close-up

On filtrate
On filtrate



Post-T1001

Figure D-1. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001)
magnified 40 times; overview of the white precipitate chip.

e EDS13 |
. Image 004

Post-T1001annotated . . 1@@;)—{“

Figure D-2.  Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001
annotated) annotating the EDS locations.



Post.i1go B WL i o = f
Figure D-3.  Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1002)
magnified 220 times on the desiccation wrinkles, as shown in Figure D-2.

Figure D-4.  Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum (EDS 1-1) for
the desiccation wrinkles in Figure D-3, showing the chemical compositions of O, Na,
Al, and B (first time that B has been noted).



The results from the chemical composition analysis for EDS 1-1 are given in Table D-1.

Table D-1. The Chemical Compositions for EDS 1-1

Jan 18 11:17 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample i Post=TY IDH = 1 From SEM#1 (Day 15)
Comment : wrinkled surface
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture : 1
Acc. Volt ¢ 15.0 KV Probe Current : 8.587E-10 A
Stage Point : X=25.049 Y=59.828 Z=10.967
Acg. Date : Tue Jan 18 10:46:14 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 35.4629 0.0044 11879 / 17
Na K Normal 0.81- 1.27 4.,5113 0.0016 4342 / 21
Al K Normal 1.19- 1.83 1.5205 0.0004 2113 / 19
B K Normal 0.00- 0.36 1.2097 0.0002 169 / 7
Chi_square = 44.3126
Element Mass$% Atomic% ZAF Z A F

(0] 61.031 58.8793 0.7366 0.9686 0.7604 1
Na 13.715 9.2077 1.3011 1.0231 1.2716 1.0001
Al 4.842 2.7699 1.3629 0.9965 1.3677 1
B 20.413 29.1432 7.2220 1.1244 6.4230 1
sutal 100.000 100.0000
Normalization factor = 2.3365
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Figure D-5.  Mid-test unfiltered water sample, post-T1 sample #1 image (POST-T1003) magnified
2000 times on granular surface, as shown in Figure D-2.

Figure D-6.  Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum (EDS 1-2) on
the granular surface, as shown in Figure D-5, within an area about 10 x 10 pm.

D-14



Figure D-7. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1004)
magnified 1000 times on coarse granular surface in upper part of image (POST-
T1001), as shown in Figure D-2.

Figure D-8.  Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum (EDS 1-3) on
an area (10 x 10 pm) of the coarse granular surface, as shown in Figure D-7.



The results from the chemical composition analysis for EDS 1-3 are given in Table D-2.

Table D-2. The Chemical Compositions for EDS 1-3

Jan 18 11:18 2005 /tmp/eds pout.log Page 1

Grou : NRC
Sampﬁ)e . Post-T1 ID4 : 3 FromSEM#1 (Day15)
Comment : coarse granular surface area analysis
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current : 8.087E-10 A
Stage Point : X=24.722 Y=58.294 Z2=10.967
Acg. Date : Tue Jan 18 11:00:44 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 44.4103 0.0048 14010 / 20
Na K Normal 0.81- 1.27 8.5492 0.0020 7749 / 32
Al K Normal 1.19- 1.83 2.3330 0.0005 3054 / 35
B K Normal 0.00- 0.36 0.9836 0.0002 129 / 11
Chi_sqguare = 48.4646
Element Mass$% Atomic% ZAF 7 A F
Q 56.466 58.0811 0.7212 0.973% 0.7406 0.999%
Na 19.871 13.9741 1.2733 1.0285 1.2380 1.0000
Rl €.080 3.6433 1.4278 1.0016 1.4255 1.0000
B 15.582 23.3015 B8.6782 1.1306 7.6756 1.0000

tutal 100.000 100.0000C
Normalization factor = 1.8254



Figure D-9.  Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum (EDS 1-4) on
the particle on surface of SEM image (POST-T1004), as shown in Figure D-7.

5 X 24 H
Figure D-10. Mid-test unfiltered water sample, post-T1 sample #2 SEM (POST-T1005) magnified
40 times for the overview of one fragment on mount showing coarsely granular
structure.



BT TR T YL Y R
Figure D-11. Mid-test unfiltered water sample, post-T1 sample #2 SEM (POST-T1006) magnified
1000 times on the coarsely granular surface, as shown in Figure D-10.

Figure D-12. Mid-test unfiltered water sample, post-T1 sample #2 counting spectrum (EDS 2-5) on
the granular surface, as shown in Figure D-11.



The results from the chemical composition analysis for EDS 2-5 are given in Table D-3.

Table D-3. The Chemical Compositions for EDS 2-5
Jan 18 11:31 2005 /tmp/eds pout.log Page 1
Group NRC .
Sample Post-T1 1IDE : S From SEM#2 (beginning)
Comment coarse granular surface area analysis
Condition Full Scale 20KeV (10eV/ch, 2Kch)
Live Time 100.000 sec Aperture # s 1
Acc. Volt 15.0 KV Probe Current 7.220E-10 A
Stage Point X=10.586 Y=55.990 2=10.967
Acqg. Date Tue Jan 18 11:28:48 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net/Background
O K Normal 0.25- 0.77 52.9682 0.0049 14918 / 24
Na K Normal 0.81- 1.27 9.8622 0.0021 7981 / 26
Al K Normal 1.19- 1.83 2.0175  0.0004 2358 / 32
B K Normal 0.00- 0.36 1.0850 0.0002 127 / 12
Ca K Normal 3.39- 4.30 0.3343 0.00089 177 / 13
Chi sguare = 35.4442
Element Mass% Atomick ZAF Z A F
6} 60.176 61.0351 0.7164 0.9754 0.7344 (0.9999
Na 20.230  14.2795 1.2935 1.0302 1.2555 1.0001
Al 4,616 2.7762 1.4427 1.0032 1.4381 1.0000
B 14.456 21.6982 B.4015 1.1325 7.4188 1.0000
Ca 0.521 0.2110 0.9831 1.0039 0.8794 1.0000
Total 100.000 100.0000
Normalization factor = 1.5859
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Figure D-13. Begin-test unfiltered water sample, post-T1 sample #2 SEM (POST-T1007) magnified
40 times of the overview on the other mounted fragment with smooth surface.

10ym
Figure D-14. Begin-test unfiltered water sample, post-T1 sample #2 SEM image (POST-T1008)
magnified 2000 times on the smooth surface, as shown in Figure D-13.



Figure D-15. Begin-test unfiltered water sample, post-T1 sample #2 counting spectrum (EDS 2-6)
on one area (10 x 10 pm) of the smooth surface, as shown in Figure D-14.



The results from the chemical composition analysis for EDS 2-6 are given in Table D-4.

Table D-4. The Chemical Compositions for EDS 2-6

Jan 18 11:46 2005 /tmp/eds pout.log Page 1

Group : NRC .
Sample : Post-T1 ID# : 6 SEM#2 (beginning)
Comment : smooth surface area analysis
Condition : Full Scale : 20KeV{(l0eV/ch,2Kch)
Live Time : 100.000 sec Aperture §# 1
Acc. Volt : 15.0 KV Probe Current : 6.840E-10 A
Stage Point : X=10.350 Y=59.471 Z2=10.967
Acqg. Date : Tue Jan 18 11:43:23 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
B K Normal 0.00- 0.36 1.2246 0.0002 136 / 14
O K Normal 0.25- 0.77 59.8482 0.0051 15969 / 28
Na K Normal 0.81- 1.27 11.1361 0.0022 8537 / 25
Al K Normal 1.19~ 1.83 4.2718 0.0006 4730 / 32
Si K Normal 1.50= 2,05 0.1862 0.0003 192 / 267
Cl K Normal 2.34- 3.06 0.4244 0.0007 300 / 14
Ca K Normal 3.39- 4.30 0.7458 0.0010 374 / 10
Chi_square = 26.7443
Element Mass$ Atomic% ZAF Z A F
B 14.058 21.4396 8.9766 1.1319 7.9308 1.0000
8] 58.125 59.9001 0.7594 0.9749 0.7790 0.999%
Na 18.281 13.1106 1.2836 1.0285 1.2470 0.9998
Al 7.721 4.7183 1.4133 1.0025 1.4098 0.9998
Si 0.310 0.1818 1.3007 0.9804 1.3267 0.9999
Ccl 0.565 0.2626 1.0402 1.0342 1.0062 0.999¢6
Ca 0.941 0.3870 0.9863 1.0030 0.98324 1.0000
Total 100.000 100.0000
Normalization factor = 1.2789
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Figure D-16. Begin-test unfiltered water sample, post-T1 sample #2 counting spectrum (EDS 2-7)
on another area of the smooth surface, as shown in Figure D-14.



The results from the chemical composition analysis for EDS 2-7 are given in Table D-5.

Table D-5. The Chemical Compositions for EDS 2-7

Jan 18 11:50 2005 /tmp/eds pout.log Page 1

Group : NRC o
Sample : Post-T1 1ID¥ : 7 SEM#2 (beginning)
Comment : smooth surface area analysis
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture f : 1
Acc. Volt : 15.0 KV Probe Current : 6.705E-10 A
Stage Point : X=12.518 ¥Y=59.220 Z=10.967
Acg. Date : Tue Jan 18 11:49:08 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net/Background
B K Normal 0.00- 0.36 0.0000 0.0000 o/ 12
O K Normal 0.25- 0.77 55.3551 0.0049 14478 / 26
Na K Normal 0.81- 1.27 10.1545 0.0020 7631 / 26
Al K Normal 1.19- 1.83 3.8370 0.0005 4164 / 32
Si K Normal 1.50- 2.05 0.1735 0.0003 176 / 248
Ca K Normal 3.39- 4.30 0.7780 0.0010 383 / 15
Chi_square = 31.2526
Element Mass% Atomic$ ZAF Z A F
B 0.000 0.0000 11.2455 1.1536 $.7482 1.0000
0 64.445 73.4935 0.6695 0.8934 0.6740 0.9999
Na 23.652 18.7708 1.3394 1.0487 1.2774 0.9998
Al 10.115 6.8395 1.515% 1.0210 1.4849% 0.999¢
Si 0.422 0.2742 1.3986 0.9983 1.4010 1.0000
Ca 1.366 0.6220 1.009% 1.0202 0.9900 1.0000
Total 100.000 100.0000
Normalization factor = 1.73S0

D-24



Figure D-17. End-test archive, post-T1 sample #3 SEM imag (()ST-T1009) magnified 65 times on
the white surface of the white precipitate.

PostT1010. B ; ! P Lk
Figure D-18. End-test archive, post-T1 sample #3 SEM image (POST-T1010) magnified 1000 times
on the white surface in Figure D-17, showing a coarsely granular structure on the
underside of the smooth brown fragments.
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Figure D-19. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-8) on an area (10 x 10
m) of the coarse white surface in the image (POST-T1010), as shown in Figure D-18.
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The results from the chemical composition analysis for EDS 3-8 are given in Table D-6.

Table D-6. The Chemical Compositions for EDS 3-8

Jan 18 12:02 2005 /tmp/eds pout.log Page 1

Group : NRC

Sample : Post-T1 ID§ : 8 SEM#3 (Day 30)
Comment : white coarse surface area analysis - bottom of flake
Condition : Full Scale : 20KeV(l0eV/ch,2Kch)
Live Time : 100.000 sec Aperture # E
Acc. Volt : 15.0 KV Probe Current : 6.439E-10 A
Stage Point : X=16.090 Y=65.380 2=10.967
Acg. Date : Tue Jan 18 12:00:59 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 55.1199 0.0048 13845 / 23
Na K Normal 0.81- 1.27 9.4895 0.0020 6848 / 28
Al K Normal 1.19- 1.83 4.5307 0.0006 4722 / 28
B K Normal 0.00- 0.36 0.4438 0.0002 46 / 16
Chi square = 49.0164
Element Mass$ Atomic% ZAF Z A F

8] 61.576 66.1306 0.6849 0.9841 0.6960 0.9999
Na 20.172 15.0761 1.3032 1.0391 1.2545 0.9998
Al 10.726 €.8301 1.4514 1.0117 1.4346 1.0000

B 7.527 11.9632 10.3982 1.1426 9.1004 1.0000
pwtal 100.000 100.0000
Normalization factor = 1.€311



Post-T1011
Figure D-20. End-test archive, post-T1 sample #3 SEM (POST-T1011) magnified 10,000 times;
close-up of the white surface, as shown in Figure D-18.

Figure D-21. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-9) on another area of
the white surface, as shown in Figure D-20.
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The results from the chemical composition analysis for EDS 3-9 are given in Table D-7.

Table D-7.

Jan 18 12:15 2005

The Chemical Compositions for EDS 3-9

/tmp/eds_pout.log Page 1

Group : NRC
Sample : Post-T1 ID§ : 9 SEM# 3 (Day 30)
Comment : white coarse surface area analysis -bottom of flake
Condition : Full Scale 20KeV (10eV/ch, 2Kch)
Live Time 100.000 sec Aperture # L
Acc. Volt 15.0 KV Probe Current : 1.022E-09 A
Stage Point X=16.404 Y=65.334 Z=10.967
Acg. Date Tue Jan 18 12:12:46 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
0O K Normal 0.25- 0.77 47.7843 0.0056 19050 / 44
Na K Normal 0.81- 1.27 8.6181 0.0023 9872 / 42
Al K Normal 1.19- 1.83 4.8672 0.0007 8052 / 48
B K Normal 0.00- 0.36 0.8142 0.0003 135 / 16
Chi_square = 59.4370
Element Mass% Atomic$ ZAF z A F
O 57.627 59.8374 0.7343 0.9763 0.7522 0.889¢%
Na 17.957 12.9762 1.2687 1.0310 1.230% 0.9997
Al 11.216% 6.9075 1.4034 1.0039 1.3980 1.0000
B 13.197 20.279%0 ©.8692 1.1335 £.7068 1.0000
rwtal 100.000 100.0000
Normalization factor = 1.6424



100pm
Figure D-22. [End-test archive, post-T1 sample #3 SEM image (POST-T1012) magnified 40 times;
overview of the smooth and hard brown fragment with wrinkled surface.

Pos(-T1013. 3 18pm
Figure D-23. [End-test archive, post-T1 sample #3 SEM image (POST-T10013) magnified 500 times
on the wrinkled surface, as shown in Figure D-22.
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Figure D-24. End-test archive, post-T1 sample #3 SEM image (POST-T1014) magnified 2000 times;
close-up on the wrinkled surface in SEM image (POST-T1013), as shown in Figure D-
23,

Figure D-25. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-10) on an area (10 x 10
um) of the wrinkled surface in the SEM image (POST-T1014), as shown in Figure D-
24.
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The results from the chemical composition analysis for EDS 3-10 are given in Table D-8.

Table D-8. The Chemical Compositions for EDS 3-10

Jan 18 12:27 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : Post-T1 ID# : 10  SEM#3(Day 30) )
Comment : smooth surface area analysis - top of flake
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc. Volt : 15.0 KV Probe Current : $.846E-10 A
Stage Point : X=14.364 Y=69.744 Z=10.967
Acg. Date : Tue Jan 18 12:26:01 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 27.4160 0.0042 10530 / 30
Na K Normal 0.81- 1.27 5.1217 0.0018 5652 / 22
Al K Normal 1.19- 1.83 1.9239 0.0005 3066 / 31
B K Normal 0.00- 0.36 0.4361 0.0002 70 / 10
Chi_square = 35.3338
Element Mass% Atomic$ ZAF z P8 F

6} 59.189 61.30%83 0. 0.9776 0.7274 0
Na 15.917 14.3574 1.2809 1.0324 1.240% 0.999%
Al 6§.376 5.1446 1 1.0053 1.4265 1
B 12.518 19.1887 9 1.1351 €.3304 1
.wtal 100.000 100.0000
Normalization factor = 3.0360
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e C 100pm
Figure D-26. End-test archive, post-T1 sample #3 SEM image (POST-T1015) magnified 40 times;
overview of the soft tan particles with concoidal fracturing.

Topm
Figure D-27. End-test archive, post-T1 sample #3 SEM image (POST-T1016) magnified 2000 times
on the surface of the concoidal fracture, as shown in Figure D-26.




Figure D-28. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-11) on an area (10 x 10
pm) on the surface in SEM image POST-T1016, as shown in Figure D-27.



The results from the chemical composition analysis for EDS 3-11 are given in Table D-9.

Table D-9. The Chemical Compositions for EDS 3-11

Jan 18 1z:38 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample . Post-T1 ID¥ : 11 SEM#3 (Day 30)
Comment : concoidal surface ares ana.ysis
Condition : Full Scale : 20KeV(l0eV/ch,2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current 9.560E-10 A
Stage Point : X=19.341 Y=67.891 Z=10.967
Acg. Date : Tue Jan 18 12:36:40 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
0O K Normal 0.25- 0.77 33.3149 0.0045 12424 / 24
Na K Normal 0.81- 1.27 5.0959 0.0018 5460 / 26
Al K Normal 1.19- 1.83 4.9523 0.0007 7663 / 28
B K Normal 0.00- 0.36 0.0000 0.0000 o/ 14
Ca K Normal 3.39- 4.30 0.6178 0.0012 433 / 12
Cl K Normal 2.34- 3.06 0.2€76 0.0007 264 / 28
Chi sqguare = 22.8528
Element Mass% Atomict ZAF Z A F
O 62.147 72.2967 0.728% 0.9919 0.7349 0.9999
Na 17.338 14,0366 1.3295 1.0471 1.2705 0.9994
Al 18.165 12.5300 1.4333 1.0193 1.4062 1.0000
B 0.000 0.0000 12.1965 1.1519% 10.5881 1.0000
Ca 1.604 0.7446 1.0142 1.0182 0.9960 1.0000
Ccl 0.747 0.3921 1.0805 1.0507 1.0384 0.9995
Total 100,000 100.0000
Normalization factor = 2.5592
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Figure D-29. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-12) on another
concoidal surface of a different particle in SEM image POST-T1016, as shown in
Figure D-27.




The results from the chemical composition analysis for EDS 3-12 are given in Table D-10.

Table D-10.  The Chemical Compositions for EDS 3-12

Jan 18 12:43 2005 /tmp/eds pout.log Page !

Group : NRC
Sample : Post-T1 ID# : 12 SEM#3 (Day 30)
Comment : concoidal surface area analysis
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc. Volt : 15.0 KV Probe Current : 9.432E-10 A
Stage Point : X=20.778 Y=66.810 Z=10.967
Acq. Date : Tue Jan 18 12:42:24 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
0 K Normal 0.25- 0.77 24.4363 0.0039 8991 / 30
Na K Normal 0.81- 1.27 4.4039 0.0017 4655 / 30
Al K Normal 1.19- 1.83 4.5798 0.0007 6992 / 30
B K Normal 0.00- 0.36 0.3873 0.0002 59 / 14
Ca K Normal 3.39- 4.30 0.4315 0.0011 299 / 15
Cl K Normal 2.34- 3.06 0.2999 0.000 292 / 32
Chi_ scguare = 15.3263
Element Mass% Atomic% ZAF 2 A F

e} 54.203 58.3833 0.8118 0.9762 0.8316 0.995¢
Na 15113 11.3286 1.2559 1,0308 1.2192 0.9594
Al 17.053 10.8912 1.3627 1.0036 1.3578 1.0000
B 11.587 18.4692 10.9486 1.1335 9.6590 1.0000
Ca 1.174 0.5046 0.9954 1.0035 0.9520 1.0000

cl 0.870 0.4231 1.0623 1.0350 1.0268 0.9996

RN

Total 100.000 100.0000
Normalization factor = 2.7325
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1D30_3017

fiberglass from high-flow sacrificial sample.

T1D30~3-2.jpg

Figure D-31. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-2) of the web-like film
between the fibers.



The results from the chemical composition analysis for EDS T1D30-3-2 are given in Table D-11.

Table D-11.  The Chemical Compositions for EDS T1D30-3-2

Jan 18 15:18 2005 /tmp/eds pout.log Page 1

Group : NRC

Sample : T1D30 ID§ : 2 From sample #3 (12/21/04)
Comment : web-like film between fibers
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture f{ 1
Acc. Volt : 15.0 KV Probe Current : 1.010E-09 A
Stage Point : X=21.255 ¥=59.925 Z= 9.989
Acqg. Date : Tue Jan 18 15:15:57 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 50.7380 0.0058 19990 / 36
Na K Normal 0.81- 1.27 13.1256 0.0028 14858 / 35
Al K Normal 1.19- 1.83 0.2843 0.0003 465 / 33
B K Normal 0.00- 0.36 1.3261 0.0003 217 / 20
Ca K Normal 3.39- 4.30 0.1149 0.0009 85 / 19
Cl K Normal 2.34- 3.06 0.6698 0.0009 699 / 38
Chi_sqguare = 33.801%
Element Mass% Atomic% ZAF Z A F
(e} 56.581 57.0707 0.7265 0.9724 0.7472 0.999%9¢
Na 25.315 17.7694 1.2565 1.0270 1.2231 1.0002
Al 0.648 0.3878 1.4856 1.0001 1.4855 1.0000
B 16.227 24.2224 7.9723 1.1289% 7.0619 1.0000
Ca 0.173 0.0697 0.980S% 1.0008 0.9801 1.0000
Cl 1.085 0.4801 1.0259 1.031¢% 0.9943 9995

Total 100.000 100.0000
Normalization factor = 1.5350




T1D30~3-3.jpg

Figure D-32. Day-30, TID30 sample #3 counting spectrum (EDS T1D30-3-3) of the web-like film
between fibers in Figure D-30; replicate analysis at second location.
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The results from the chemical composition analysis for EDS T1D30-3-3 are given in Table D-12.

Table D-12.  The Chemical Compositions for EDS T1D30-3-3

Jan 18 15:24 2005 /ump/eds_pout.log Page 1

gg;;‘;;fe S NSio b . 5 Fromsample #3 (12/21004)
Comment : web-like film between fibers
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc. Volt : 15.0 Kv Probe Current : 1.003E-09 A
Stage Point : X=21.255 Y=59.925 Z= 9.989
Acg. Date : Tue Jan 18 15:23:07 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 57.2962 0.0062 22418 / 34
Na K Normal 0.81- 1.27 14.2524 0.0029 16022 / 28
Al K Normal 1.19- 1.83 0.4161 0.0003 67¢ / 31
B K Normal 0.00- 0.36 1.7870 0.0003 291 / 14
Ca K Normal 3.39- 4.30 0.1173 0.0008 86 / 14
Cl K Normal 2.34- 3.06 0.2448 0.0008 254 / 28
Chi_sguare = 36.9226
Element Mass% Atomic$ ZAF Z P F
(o} 56.205 55.6375 0.7308& 0.969% 0.7536 0.999¢9
Na 23.929 16.4842 1.2508 1.0244 1.2207 1.0003
Al 0.818 0.4802 1.464%5 0.987€ 1.4680 1.0000
B 18.559 27.1876 7.7372 1.125% €.8718 1.0000
Ca 0.154 0.0607 0.9760 0.9986 0.9773 1.0000
¢l 0.335 0.148% 1.0209 1.0295 0.9917 0.9999

Total 100.000 100.0000
Normalization factor = 1.3423
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Figure D-33. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-4) of the web-like film
between fibers in Figure D-30; replicate analysis at a third location.



The results from the chemical composition analysis for EDS T1D30-3-4 are given in Table D-13.

Table D-13.  The Chemical Compositions for EDS T1D30-3-4

Jan 18 15:31 2005 /ump/eds pout.log Page 1

Group : NRC
Sample : T1D30 ID# : 4 From sample #3 (12/21/04)
Comment : web-like film between fibers
Condition : Full Scalé : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc. Volt : 15.0 KV Probe Current : 9.984E-10 A
Stage Point : X=21.255 Y=59.9825 Z= 9.989
Acqg. Date : Tue Jan 18 15:29:46 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 58.271¢9 0.0062 22695 / 27
Na K Normal 0.81- 1.27 13.4543 0.0029 15055 / 44
Al K Normal 1.19- 1.83 1.3081 0.0004 2114 / 40
B K Normal 0.00- 0.36 1.7140 0.0003 278 / 14
Ca K Normal 3.39- 4.30 0.2180 0.0010 160 / 16
Cl K Normal 2.34- 3.06 0.2771 0.0008 28€ / 27
Chi_square = 37.2253
ElementL Mass% Atomic% ZAF Z paS F
O 56.633 56.3842 0.7380 0.9705 0.7605 0.999%
Na Z22.285 15.4402 1.2578 1.0250 1.226% 1.0002
Al 2.494 1.4723 1.4478 0.8983 1.4504 1.0000
B 17.934 26.4238 7.9459 1.1267 7.0522 1.0000
Ca 0.281 0.1115 0.9776 0.59%2 0.9784 1.0000
Cl 0.374 0.1678 1.0242 1.0301 0.9%44 0.9999
Total 100.000 100.0000
Normalization factor = 1.3168
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1D30-7018 X

Figure D-34. T1D30 sample #7 SEM image (T1D30-7018)
fiberglass.

il \ 100pm
magnified 150 times; overview of clean

Figure D-35. T1D30 sample #7 counting spectrum (EDS T1D30-7-5) on an individual thick fiber.
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The results from the chemical composition analysis for EDS T1D30-7-5 are given in Table D-14.

Table D-14.  The Chemical Compositions for EDS T1D30-7-5

Jdan 18 15:46 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : TID30 ID# : 5
Comment : clean glass filbers From sample #7 (12/21/04)
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current 1.003E-09 A
Stage Point : X=15.076 Y=66.231 Z=11.620
Acg. Date : Tue Jan 18 15:44:58 200%
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 17.6048 0.0036 6888 / 36
Na K Normal 0.81- 1.27 4.7404 0.0018 5329 / 83
Mg K Normal 0.97- 1.57 0.583¢9 0.000¢4 954 / 80O
Al K Normal 1.19- 1.83 0.6942 0.0004 1127 / 144
Si K Normal 1.50- 2.05 14.3850 0.0013 21778 / 94
Ca K Normal 3.39- 4.30 3.8044 0.0021 2799 / 24
C K Normal 0.08- 0.4¢ 0.0969 0.0004 5¢ / 76
Chi_square = 9.1028
Element Mass¥% Atomick ZAF 2 A F
6} 41.63%9 54.6247 1.2000 0.9%20 1.2087 1.000¢
Na 11.653 10.6381 1.2471 1.0468 1.1926 0.9990
Mg 1.750 1.5106 1.5203 0.9854 1.5481 0.9966
Al 1.834 1.4264 1.3402 1.0187 1.3280 0.8907
Si 34 .048 25.4442 1.2009 0.955% 1.2060 0.9988
Ca 7.768 4.067% 1.035% 1.0160 1.0197 1.0000
C 1.309 2.2881 6£.8540 1.0403 5890 1.0000

Total 100.000 100.0000
Normalization factor = 1.8710
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T1D30~7-6.jpg

Figure D-36. T1D30 sample #7 counting spectrum (EDS T1D30-7-6) on an individual clump fiber.
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The results from the chemical composition analysis for EDS T1D30-7-6 are given in Table D-15.

Table D-15.  The Chemical Compositions for EDS T1D30-7-6

Jan 18 15:55 2005 /tmp/eds_pout.log Page 1

Group : NRC
Sample : T1D30 ID# : 6
Comment : clean glass filbers
Condition : Full Scale : 20KeV(10eV/ch, 2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current : 9,958E-10 A
Stage Point : X=14.777 Y=66.987 2=11.620
Acg. Date : Tue Jan 18 15:54:13 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 27.3788 0.0043 10635 / 48
Na K Normal 0.81- 1.27 4.3174 0.0018 4819 / 114
Mg K Normal 0.97- 1.57 0.8765 0.0004 1421 / 82
Al X Normal 1.19- 1.83 0.8334 0.0004 1343 / 164
8i K Normal 1.50- 2.05 17.8096 0.0014 26765 / 112
Ca K Normal 3.39- 4.30 4.455¢ 0.0022 3255 / 23
K K Normal 3.01- 3.86 0.6160 0.0018 37¢ / 24
C K Normal 0.09- 0.46 0.0000C 0.000 c / 135
Chi_square = 17.7245S
Element Mass% Atomick ZAF Z A F
o} 47.563 61.4845 1.1461 0.9931 1.1541 1.0000
Na §.481 7.6293 1,2960 1.0480 1.2378 0.9990
Mg 1.992 1.6948 1.4995 0.9866 1.5250 0.9967
Al 1.682 1.2893 1.331€ 1.0199 1.3175 0.99%910
5i 32.230 23.7332 1.1939 0.9971 1.1977 0.9998
Ca 7.004 3.6143 1.0372 1.0173 1.0195 1.0000
K 1.048 0.5546 1.1230 1.2432 0.9109%9 0.598%17
C 0.000 0.0000 6.4648 1.0414 6.2081 1.0000
Total 100.000 100.0000
Normalization factor = 1.5157
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Figure D-37. Day-30, post-T1 sample P1 SEM image (Post- 1‘117) magnified 35 times; overview of
the fibers and the other debris.

Post-T1018 o S Lt 108 pm
Figure D-38. Day-30, post-T1 sample P1 SEM-SE image (Post-T1018) magnified 220 times on large
particles at left corner of image T1017, as shown in Figure D-37.
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Figure D-39. Day-30, post-T1 sample P1 SEM-BSE image (Post-T1019) magnified 220 times on the
same field as image T1018, as shown Figure D-38.

Figure D-40. Day-30, post-T1 sample P1 counting spectrum (EDS P1-1) on the large flake in image
T1018, as shown in Figure D-38.
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Figure D-41. Day-30, post-T1 sample P1 counting spectrum (EDS P1-2) on the small cluster to
lower left of large flake shown in image T1018, as shown in Figure D-38.

i e M 4 & . 1 h
post 71020 [N, . -+ T ek . LT
Figure D-42. Day-30, post-T1 sample P1 SEM-SE image (post-T1020) magnified 60 times on a
different area of sample P1.




108m
Figure D-43. Day-30, post-T1 sample P1 SEM-BSE image (Post-T1021) magnified 60 times on the
same field as image T1020, as shown in Figure D-42.

i ;g«z}"& T
Post-T1022 « NG 100 m
Figure D-44. Day-30, post-T1 sample P1 SEM-SE image (Post-171022) magnified 200 times on the
flake, as shown in Figure D-43.



Figure D-45. Day-30, post-T1 sample P1 counting spectrum (EDS P1-3) on the particles in
foreground below the flake shown in image T1021.
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The results from the chemical composition analysis for EDS P1-3 are given in Table D-16.

Table D-16.  The Chemical Compositions for EDS P1-3

Jan 28 10:06 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample + Pogt-T1_1-28-0%5 ID# : 3
Comment : P1 particles
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # |
Acc. Volt : 15.0 KV Probe Current : 6.753E-10 A
Stage Point : X=81.768 Y=61.832 Z=10.582
Acg. Date : Fri Jan 28 10:03:44 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net/Background
C K Normal 0.25- 0.77 39.%049 0.0044 10512 / 39
Na K Normal 0.83- 1.28 2.7378% 0.0085 2268 / 30
Mg K Normal 1.03- 1.52 0.0604 0.0010 63 / 448
Al K Normal 1.26- 1.78 5.71686 0.0015 7138 / 79
Si K Normal 1.50- 2.07 1.1338 0.0010 1415 / 376
Ca K Normal 3.40- 4.30 1.7209 0.0063 1136 / 14
Mn K Normal 5.53- 6.82 1.1673 0.0008 282 / 7
C K Normal 0.09- 0.46 0.0000 0.0000 o/ 112
Chi_sguare = 8.7099
Element Mass$ Atomic% ZAF Z A F
o 67.623 78.8082 0.7645 0.9886 0.7733 1.0000
Na 7.221 5.8567 1.1899 0.8931 1.1973 1.0007
Mg 0.157 0.1201 1.1708 0.9957 1.1772 0.9989
Al 14.925 10.3139 1.1779 1.0013 1.1772 0.9993
Si 3.112 2.0657 1.2380 0.9891 1.2518 0.999%99
Ca 3.755% 1.7467 0.9843 1.0029 0.9824 0.99%0
Mn 3.208 1.0887 1.2397 1.2426 0.9977 1.0000
C 0.000 C.0000 3.9691 1.,0365 3.8297 0.9999
Teotal 100.000 100.0000
Normalization factor = 2.2166
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Figure D-46. Day-30, post-Tl—sampe-Conc SEM-BSE image (Post-T1023) magnified 43 times;
overview of portion of concrete fragment.

Figure D-47. Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-4) on an average area
(20 x 20 pm) of the concrete matrix magnified 5500 times.
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The results from the chemical composition analysis for EDS Conc-4 are given in Table D-17.

Table D-17.  The Chemical Compositions for EDS Conc-4

Jan 28 10:34 2005 /tmp/eds pout.log Page 1

Group : NRC
Sample : PostTl_1-28-05 1ID# : 4
Comment : Concrete
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # : 1
Acc, Volt : 15.0 KV Probe Current : 1.038E-09 A
Stage Point : X=69.901 Y=61.652 Z=10.565
Acg. Date : Fri Jan 28 10:30:24 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
0O K Normal 0.25- 0.77 5.6143 0.0021 2273 / 30
Mg K Normal 1.03- 1.52 0.1044 0.0010 168 / 98
Al K Normal 1.26- 1.78 0.7042 0.0008 1352 / 133
8i K Normal 1.50- 2.07 1.8080 0.0014 3468 / 130
Ca K Normal 3.40- 4.30 11.5423 0.0159 11712 / 18
Fe K Normal €.04- 7.40 0.8690 0.0473 284 / 16
Chi square = 2.4699
Element Mass% Atomic% ZAF Z A F
(@] 43.793 64.5383 2.0502 0.9681 2.1178 1.0000
Mg 0.453 0.4392 1.1408 0.5741.1.1708 1.0002
Al 3.090 2.7000 1.1532 0.9792 1.1804 0.9977
Si 7.508 6.3025 1.0914 0.9670 1.1299 0.9989
Ca 41.877 24.6354 0.9536 0.9778 0.9756 0.9996
Fe 3.279 1.3846 0.9919 0.9699 1.0219 1.0008

Total 100.000 100.0000
Normalization factor = 3.8047
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Post-T1024 g ey - 100pm

Figure D-48. Day-30, post-T1-sample-Conc SEM-SE image (lw”ost-'l‘l()24) magnified 110 times on
another area of the sample from the concrete fragment.

et

FostTi02e e N 108
Figure D-49. Day-30, post-T1-sample-Conc SEM-BSE image (Post-T1025) magnified 110 times on
the same field as in image Post-T1024 (see Figure D-48).
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Figure D-50. Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-5) on the aggregate
particle in lower portion of image Post-T1025, as shown in Figure D-49.
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The results from the chemical composition analysis for EDS Conc-5 are given in Table D-18.

Table D-18.  The Chemical Compositions for EDS Conc-5

Jan 28 10:45 2005 /tmp/eds_pout.log Page 1

Group : NRC
Sample : PostTl_1-28-05 1ID§ : 5
Comment : Concrete aggregate
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # L ¢
Acc. Volt : 15.0 KV Probe Current : 1.08SE-09 A
Stage Point : X=71.968 Y=63.927 Z=10.565
Acqg. Date : Fri Jan 28 10:43:57 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
C K Normal 0.09- 0.4¢ 6.4490 0.0008 4049 / 87
O K Normal 0.25- 0.77 20.834¢6 0.0042 gglg / 310
Na K Normal 0.83- 1.28 1.0347 0.0086 1377 / g6
Al K Normal 1.26- 1.78 5.6526 0.0020 11340 / 525
Si K Normal 1.50- 2.07 6.8576 0.0027 13750 / 686
Ca K Normal 3.40- 4.30 1.2480 0.0076 1324 / 35
Fe K Normal 6€.04- 7.40 0.9509 0.0533 324 / 10
Chi_square = 17.2326
Element Mass$% Atomic% ZAF V/ A F
C 33.796 44,7339 3.6157 1.0266 3.5261 1.0000
O 42.274 42.0080 1.4015 0.97%4 1.4310 1.0000
Na 1.561 1.0798 1.0424 0.9843 1.0583 1.0007
Al 8.522 5.0215 1.0414 0.9928 1.0522 0.9968
Si 10.725 6.0712 1.0803 0.9810 1.1013 0.588S%
Ca 1.758 0.6972 0.8727 0.93%64 0.9765 0.9997
Fe 1.365 0.3885 0.9912 0.9%49 0.99855 1.0008
Total 100.000 100.0000
Normalization factor = 1.4478
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Figure D-51. Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-6) on the surface
granules on or in the concrete, as shown in image T1025.

Figure D-52. Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-7) on the concrete
matrix behind surface granules, shown in image T1025.



The results from the chemical composition analysis for EDS Conc-7 are given in Table D-19.

Table D-19.  The Chemical Compositions for EDS Conc-7
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Group : NRC
Sample : PostTl 1-28-05 ID§ : 7
Comment : Concrete matrix
Condition : Full Scale : 20KeV(l0eV/ch,2Kch)
Live Time : 100.000 sec Aperture # w1
Acc. Volt : 15.0 KV Probe Current : 1.104E-09 A
Stage Point : X=71.902 Y=63.995 Z=10.565
Acg. Date : Fri Jan 28 10:51:55 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
C K Normal 0.09- 0.46 0.0000 0.0000 0/ 22
O K Normal 0.25= 0.77 7.5549 0.0026 3254 / 22
Na K Normal 0.83- 1.28 0.6424 0.0057 870 / 32
Al K Normal 1.26- 1.78 2.1633 0.0012 4416 / 220
Si K Normal 1.50- 2.07 2.6236 0.0017 5353 / 282
Ca K Normal 3.40- 4.30 2.9940 0.0094 3231 / 26
Fe K Normal 6.04- 7.40 1.2796 0.0545 444 / 10
Mg K Normal 1.03- 1.52 0.1059 0.0010 181 / 221
Mn K Normal 5.53- 6.82 0.6354 0.000¢ 251 / 14
Chi_square = 2.2310
Zlement Mass% Atomic% ZAF Z A F
C 0.000 0.0000 4.9670 1.0186 4.8717 0.9998
(o] 44.480 61.9981 1.2202 0.9723 1.2551 0.9999
Na 3.815 3.7002 1.2307 0.9761 1.2601 1.0006
Al 12.105 10.0042 1.1597 0.9837 1.1830 0.9966
Si 15.038 11.9407 1.1880 0.9715 1.2233 0.9997
Ca 14.137 7.8657 0.9786 0.9830 0.9973 0.9983
Fe 6.077 2.4265 0.9843 0.9761 1.0076 1.0008
Mg 0.586 0.5374 1.1465 0.9785 1.1735 0.9985
Mn 3.762 1.5272 1.2272 1.2146 1.0104 1.0000
Total 100.000 100.0000
Normalization factor = 4.8249
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Figure D-53. Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1026) magnified 40 times;
overview of the dust particles mounted on carbon tape.

: ¥
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Figure D-54. Day-30, post-T1-sample-CD1 SEM-BSE image (Post-T1027) magnified 40 times on the
same field as in image Post-T1026 (see Figure D-53).
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Figure D-55. Day-30, post—T]-sample—CD SEM-SE image (Post-T1027 annotated) magnified 40
times, annotating the EDS locations.

S CD-8 JPg

Figure D-56. Day-30, post-T1-sample-CD1 counting spectrum (EDS CD-8) on particle in the lower
center of image Post-T1027 (see Figure D-55).
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The results from the chemical composition analysis for EDS CD-8 are given in Table D-20.

Table D-20.  The Chemical Compositions for EDS CD-8
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Group : NRC
Sample : PostT1_1-28-05 ID# : 8
Comment : Concrete dust particle
Condition : Full Scale : 20KeV(10eV/ch,2Kch)
Live Time : 100.000 sec Aperture # 1
Acc. Volt : 15.0 KV Probe Current : 1.146E-09 A
Stage Point : X=43.880 Y=75.323 Z=10.565
Acq. Date : Fri Jan 28 11:15:28 2005
Element Mode ROI (KeV) K-ratio(%) +/- Net /Background
O K Normal 0.25- 0.77 15.2816 0.0036 6832 / 50
Mg K Normal 1.03- 1.52 0.2151 0.0014 382 / 148
Al K Normal 1.26- 1.78 1.1786 0.0011 2497 / 259
Si K Normal 1.50- 2.07 2.4899 0.0018 5273 / 210
S K Normal 2.04- 2.71 0.9062 0.0014 1099 / 42
Ca K Normal 3.40- 4.30 26.1728 0.0242 29320 / 33
Fe K Normal 6.04- 7.40 0.2300 0.0445% 83 / 1z
Chi_sguare = 5.1089
Element Mass$ tomic% ZAF z A F
0 50.188 70.2325 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>