
D-i 
 

 
Appendix D 

 
SEM/EDS Data for White Precipitant, Day-30 Fiberglass, 

Drain Screen Debris, Pipe Residue, Tank Sediment, 
Concrete Sample, Latent Debris Baselines,  

Test-1 Day-30 High-Volume Filtrate 
 
 
 

Figures 
 
Figure D-1. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001) 

magnified 40 times; overview of the white precipitant chip............................................ D-10 
Figure D-2. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001 

annotated) annotating the EDS locations......................................................................... D-10 
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..................... D-11 
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). ................................................................... D-11 
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. ............................................... D-13 
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 × 10 μm. ........... D-13 
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. ..................................................................................... D-14 
Figure D-8. Mid-test unfiltered water sample, post-T1 sample #1 counting spectrum (EDS 1-3) on 

an area (10 × 10 μm) of the coarse granular surface, as shown in Figure D-7. ............... D-14 
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. ............ D-16 
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. .......................................................................................................................... D-16 
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. ......................... D-17 



D-ii 
 

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. ............................................................... D-17 
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. ............. D-19 
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. ........................ D-19 
Figure D-15. Begin-test unfiltered water sample, post-T1 sample #2 counting spectrum (EDS 2-6) 

on one area (10 × 10 μm) of the smooth surface, as shown in Figure D-14. ................... D-20 
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.................................... D-22 
Figure D-17. End-test archive, post-T1 sample #3 SEM image (POST-T1009) magnified 65 times 

on the white surface of the white precipitant................................................................... D-24 
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................................................................. D-24 
Figure D-19. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-8) on an area (10 × 10 

m) of the coarse white surface in the image (POST-T1010), as shown in Figure D-18. . D-25 
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.................................................. D-27 
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. ................................................................... D-27 
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. ..................... D-29 
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................................................. D-29 
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. .................................................................................................................... D-30 
Figure D-25. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-10) on an area (10 × 

10 μm) of the wrinkled surface in the SEM image (POST-T1014), as shown in Figure 

D-24................................................................................................................................. D-30 
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............................................ D-32 
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........................ D-32 
Figure D-28. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-11) on an area (10 × 

10 μm) on the surface in SEM image POST-T1016, as shown in Figure D-27............... D-33 



D-iii 
 

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. .................................................................................................................... D-35 
Figure D-30. Day-30, T1D30 sample #3 SEM image (T1D30-3017) magnified 150 times; overview 

of fiberglass from high-flow sacrificial sample. .............................................................. D-37 
Figure D-31. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-2) of the web-like film 

between the fibers............................................................................................................ D-37 
Figure D-32. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-3) of the web-like film 

between fibers.................................................................................................................. D-39 
Figure D-33. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-4) of the web-like film 

between fibers.................................................................................................................. D-41 
Figure D-34. T1D30 sample #7 SEM image (T1D30-7018) magnified 150 times; overview of clean 

fiberglass. ........................................................................................................................ D-43 
Figure D-35. T1D30 sample #7 counting spectrum (EDS T1D30-7-5) on an individual thick fiber.... D-43 
Figure D-36. T1D30 sample #7 counting spectrum (EDS T1D30-7-6) on an individual clump fiber.. D-45 
Figure D-37. Day-30, post-T1 sample P1 SEM image (Post-T1017) magnified 35 times; overview 

of the fibers and the other debris. .................................................................................... D-47 
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.......................... D-47 
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. .................................................. D-48 
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. .................................................................................... D-48 
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..................... D-49 
Figure D-42. Day-30, post-T1 sample P1 SEM-SE image (post-T1020) magnified 60 times on a 

different area of sample P1.............................................................................................. D-49 
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..................................................... D-50 
Figure D-44. Day-30, post-T1 sample P1 SEM-SE image (Post-T1022) magnified 200 times on the 

flake, as shown in Figure D-43........................................................................................ D-50 
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. ....................................................... D-51 
Figure D-46. Day-30, post-T1-sample-Conc SEM-BSE image (Post-T1023) magnified 43 times; 

overview of portion of concrete fragment. ...................................................................... D-53 
Figure D-47. Day-30, post-T1-sample-Conc counting spectrum (EDS Conc-4) on an average area 

(20 × 20 μm) of the concrete matrix magnified 5500 times. ........................................... D-53 



D-iv 
 

Figure D-48. Day-30, post-T1-sample-Conc SEM-SE image (Post-T1024) magnified 110 times on 

another area of the sample from the concrete fragment................................................... D-55 
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)............................................... D-55 
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....................... D-56 
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.. ............................................. D-58 
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. ................................................ D-58 
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................................................... D-60 
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)............................................... D-60 
Figure D-55. Day-30, post-T1-sample-CD1 SEM-SE image (Post-T1027 annotated) magnified 40 

times, annotating the EDS locations................................................................................ D-61 
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). .............................................................. D-61 
Figure D-57. 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 Figure D-55. D-63 
Figure D-58. Day-30, post-T1-sample-CD1 SEM-BSE image (Post-T1029) magnified 170 times on 

the same field as in image Post-T1028 (see Figure D-57)............................................... D-63 
Figure D-59. 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).................................................................. D-64 
Figure D-60. 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-66 
Figure D-61. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1031) magnified 40 times; 

overview of the dust sample mounted on carbon tape..................................................... D-66 
Figure D-62. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1032) magnified 40 times on 

the same field as in image Post-T1031 (see Figure D-61); large particles are quartz as 

in K-feldspar.................................................................................................................... D-67 
Figure D-63. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1032 annotated) annotating 

the EDS locations. ........................................................................................................... D-67 
Figure D-64. Day-30, post-T1-sample-CD1 counting spectrum (EDS LD-10) on large particle at 

right of k-feldspar (see Figure D-63)............................................................................... D-68 
Figure D-65. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-11) on the small bright D-

particle in the upper center of image Post-T1032, as shown in Figure D-63................... D-70 



D-v 
 

Figure D-66. Day-30, post-T1-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-72 
Figure D-67. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1033) magnified 400 times on 

the central portion of image Post-T1031, as shown in Figure D-61. ............................... D-75 
Figure D-68. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1034) magnified 400 times on 

the same field as in image Post-T1033 (see Figure D-67)............................................... D-75 
Figure D-69. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-13) on the flake at the left 

center of Na-feldspar in image Post-T1034 (see Figure D-68)........................................ D-76 
Figure D-70. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-14) on the large particle at 

the upper center of image Post-T1034 (see Figure D-68)................................................ D-78 
Figure D-71. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1035) magnified 40 times; 

overview of another area of the dust sample mounted on carbon tape. ........................... D-80 
Figure D-72. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1036) magnified 40 times on 

the same field as in image Post-T1035 (see Figure D-71)............................................... D-80 
Figure D-73. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-15) on the bright particle 

in the lower right of image Post-T1036 (see Figure D-72).............................................. D-81 
Figure D-74. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-16) on the round particle 

at slightly right of the center of image Post-T1036 (see Figure D-72). ........................... D-83 
Figure D-75. Day-30, Post-T1-sample-LD1 counting spectrum (EDS LD-17) over an area of 425 × 

425 µm, magnified 250 times. (C and Cl peaks are from the mounting tape). ................ D-85 
Figure D-76. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1037) magnified 40 times; 

overview of particles. ...................................................................................................... D-87 
Figure D-77. Day-30, post-T1-sample-Sed1 SEM-BSE image (Post-T1038) magnified 40 times on 

the same particles, as shown in Figure D-76. .................................................................. D-87 
Figure D-78. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1039) magnified 120 times; 

close-up of particles......................................................................................................... D-88 
Figure D-79. Day-30, Post-T1-sample-Sed1 SEM-BSE image (Post-T1040) on the same field, as 

shown in Figure D-78...................................................................................................... D-88 
Figure D-80. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1041) magnified 370 times on a 

single particle in image Post-T1-1040, as shown in Figure D-79.................................... D-89 
Figure D-81. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1042) magnified 3000 times on 

the small particles in image Post-T1040, as shown in Figure D-79. ............................... D-89 
Figure D-82. Day-30, post-T1-sample-Sed1 counting spectrum (EDS SED-18) over the particles in 

an area (18 × 18 μm) in image Post-T1042 (see Figure D-81), magnified 6000 times. .. D-90 
Figure D-83. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1043) magnified 300 times on 

another particle in image Post-T1040, as shown in Figure D-79..................................... D-92 



D-vi 
 

Figure D-84. Day-30, post-T1-sample-Sed1 SEM-BSE image (Post-T1044) magnified 300 times on 

the same particle in image Post-T1043, as shown in Figure D-83. ................................. D-92 
Figure D-85. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1045) magnified 5000 times on 

the center particle in image Post-T1043, as shown in Figure D-83................................. D-93 
Figure D-86. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1046) magnified 10,000 times 

on the same particle in image Post-T1043, as shown in Figure D-83. ............................ D-93 
Figure D-87. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1047) magnified 40 times; 

overview of the particles in images Post-T1043, -T1044, -T1045, and -T1046, as 

shown in Figure D-83 to Figure D-86. ............................................................................ D-94 
Figure D-88. Day-30, post-T1-sample-Sed1 counting spectrum (EDS SED-19) for the same field as 

in image Post-T1046 (see Figure D-86), magnified 10,000 times................................... D-94 
Figure D-89. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1048) magnified 100 times; 

overview of tank-sediment sample Sed2A. ..................................................................... D-96 
Figure D-90. Day-30, post-T1-sample-Sed2A SEM-BSE image (Post-T1049) on the same field as 

image Post-T1048, as shown in Figure D-89. ................................................................. D-96 
Figure D-91. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1050) higher magnification of 

a representative large particle in image Post-T1049, as shown in Figure D-90. ............. D-97 
Figure D-92. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1051) magnified 550 times on 

the same particle as in image Post-T1050 (see Figure D-91). ......................................... D-97 
Figure D-93. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1052) magnified 43 times; 

overview of tank-sediment sample Sed2A. ..................................................................... D-98 
Figure D-94. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1053) magnified 370 times on 

two large particles in image Post-T1052 (see Figure D-93). ........................................... D-98 
Figure D-95. Day-30, post-T1-sample-Sed2A SEM-BSE image (Post-T1054) magnified 370 times 

on the same two particles as in image Post-T1053 (see Figure D-94)............................. D-99 
Figure D-96. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1055) magnified 1000 times 

on fuzzy particle in image Post-T1054 (see Figure D-95)............................................... D-99 
Figure D-97. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1056) magnified 5000 times 

on the same particle as in image Post-T1055 (see Figure D-96). .................................. D-100 
Figure D-98. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-20) on the fuzzy 

particle, as shown in Figure D-101................................................................................ D-100 
Figure D-99. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-21) on another particle 

of tank-sediment sample Sed2A. ................................................................................... D-102 
Figure D-100. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1057) magnified 1000 times 

on the particle analyzed in the counting spectrum (EDS SED-21), as shown in Figure 

D-99............................................................................................................................... D-104 



D-vii 
 

Figure D-101. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-22) on a large round 

particle of K-feldspar, probably from the concrete sample. .......................................... D-104 
Figure D-102. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1058) of the high-Z particles 

analyzed in EDS counting spectra EDS-21 and -22, magnified 150 times, as shown in 

Figure D-99 and Figure D-101. ..................................................................................... D-106 
Figure D-103. Day-30, post-T1-sample-Sed2B SEM-SE image (Post-T1059) magnified 40 times; 

overview of large particles in tank-sediment sample Sed2B. ........................................ D-106 
Figure D-104. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1060) magnified 40 times 

on the same particles shown above................................................................................ D-107 
Figure D-105. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1060annotated) magnified 

40 times on the same particles as in image Post-T1060 (see Figure D-104). ................ D-107 
Figure D-106. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-23) on the plate, as 

shown in Figure D-105. This sample shows O>Na>Al, which is similar to the filtrate 

composition from January 18, 2005. ............................................................................. D-108 
Figure D-107. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-24) for the particles on 

the plate in image Post-T1060 (see Figure D-105)........................................................ D-110 
Figure D-108. Day-30, post-T1-sample-Sed2B SEM-SE image (Post-T1061) magnified 160 times on 

the particles and fibers at left side of image Post-T1059 (see Figure D-103)................ D-112 
Figure D-109. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1062) magnified 160 times 

on the same field as in image Post-T1061 (see Figure D-108)...................................... D-112 
Figure D-110. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-25) on the particle in 

agglomerate image Post-T1062 (see Figure D-109)...................................................... D-113 
Figure D-111. Day-30, post-T1-sample-P1 SEM-SE image (Post-T1063) magnified 40 times; 

overview of the large particles present in the pump-suction-debris sample. ................. D-115 
Figure D-112. Day-30, post-T1-sample-P1 SEM-BSE image (Post-T1064) magnified 40 times on the 

same large particles as in image Post-T1063 (see Figure D-111).................................. D-115 
Figure D-113. Day-30, post-T1-sample-P1 SEM-SE image (Post-T1064 annotated) annotating the 

EDS locations. ............................................................................................................... D-116 
Figure D-114. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-26) on the triangular large 

particle in image Post-T1064 (see Figure D-113). ........................................................ D-116 
Figure D-115. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-27) on the flat particle at 

lower right corner of image Post-T1064 (see Figure D-113). ....................................... D-118 
Figure D-116. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-28) on bright particle in the 

center of image Post-T1064 (see Figure D-113). .......................................................... D-120 
Figure D-117. Day-30, high-volume sample Microprobe image (T1D30_001) magnified 40 times; 

overview of the filtrate. ................................................................................................. D-122 
Figure D-118. Day-30, high-volume sample counting spectrum (T1D30~EDS1) for the filtrate. ........... 122 



D-viii 
 

Figure D-119. Day-30, high-volume sample microprobe image (T1D30_002) magnified 300 times,  

close-up of the filter....................................................................................................... D-124 
Figure D-120. Day-30, high-volume sample counting spectrum (T1D30~EDS2) on the filter, as 

shown in Figure D-119.................................................................................................. D-124 



D-ix 
 

Tables 
 
Table D-1. The Chemical Compositions for EDS 1-1 ....................................................................... D-12 
Table D-2. The Chemical Compositions for EDS 1-3 ....................................................................... D-15 
Table D-3. The Chemical Compositions for EDS 2-5 ....................................................................... D-18 
Table D-4. The Chemical Compositions for EDS 2-6 ....................................................................... D-21 
Table D-5. The Chemical Compositions for EDS 2-7 ....................................................................... D-23 
Table D-6. The Chemical Compositions for EDS 3-8 ....................................................................... D-26 
Table D-7. The Chemical Compositions for EDS 3-9 ....................................................................... D-28 
Table D-8. The Chemical Compositions for EDS 3-10 ..................................................................... D-31 
Table D-9. The Chemical Compositions for EDS 3-11 ..................................................................... D-34 
Table D-10. The Chemical Compositions for EDS 3-12 ..................................................................... D-36 
Table D-11. The Chemical Compositions for EDS T1D30-3-2 .......................................................... D-38 
Table D-12. The Chemical Compositions for EDS T1D30-3-3 .......................................................... D-40 
Table D-13. The Chemical Compositions for EDS T1D30-3-4 .......................................................... D-42 
Table D-14. The Chemical Compositions for EDS T1D30-7-5 .......................................................... D-44 
Table D-15. The Chemical Compositions for EDS T1D30-7-6 .......................................................... D-46 
Table D-16: The Chemical Compositions for EDS P1-3..................................................................... D-52 
Table D-17. The Chemical Compositions for EDS Conc-4................................................................. D-54 
Table D-18. The Chemical Compositions for EDS Conc-5................................................................. D-57 
Table D-19. The Chemical Compositions for EDS Conc-7................................................................. D-59 
Table D-20. The Chemical Compositions for EDS CD-8 ................................................................... D-62 
Table D-21. The Chemical Compositions for EDS CD-9 ................................................................... D-65 
Table D-22. The Chemical Compositions for EDS LD-10.................................................................. D-69 
Table D-23. The Chemical Compositions for EDS LD-11.................................................................. D-71 
Table D-24. The Chemical Compositions for EDS LD-12.................................................................. D-73 
Table D-25. The Chemical Compositions for Alternative Analysis of EDS LD-12............................ D-74 
Table D-26. The Chemical Compositions for EDS LD-13.................................................................. D-77 
Table D-27. The Chemical Compositions for EDS LD-14.................................................................. D-79 
Table D-28. The Chemical Compositions for EDS LD-15.................................................................. D-82 
Table D-29. The Chemical Compositions for EDS LD-16.................................................................. D-84 
Table D-30. The Chemical Compositions for EDS LD-17.................................................................. D-86 
Table D-31. The Chemical Compositions for EDS SED-18................................................................ D-91 
Table D-32. The Chemical Compositions for EDS SED-19................................................................ D-95 
Table D-33. The Chemical Compositions for EDS SED-20.............................................................. D-101 
Table D-34. The Chemical Compositions for EDS SED-21.............................................................. D-103 
Table D-35. The Chemical Compositions for EDS SED-22.............................................................. D-105 
Table D-36. The Chemical Compositions for EDS SED-23.............................................................. D-109 



D-x 
 

Table D-37. The Chemical Compositions for EDS SED-24.............................................................. D-111 
Table D-38. The Chemical Compositions for EDS SED-25.............................................................. D-114 
Table D-39. The Chemical Compositions for EDS P1-26................................................................. D-117 
Table D-40. The Chemical Compositions for EDS P1-27................................................................. D-119 
Table D-41. The Chemical Compositions for EDS P1-28................................................................. D-121 
Table D-42. The Chemical Compositions for EDS (T1D30-EDS1).................................................. D-123 
Table D-43. The Chemical Compositions for EDS (T1D30-EDS2).................................................. D-125 



D-xi 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page is intentionally blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



D-1 
 

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 precipitant 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-l 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. 
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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. 

 

 
 
 
Instrument Conditions: 15-kV, 1-nA beam current, Aperture 2, EDS = T3, 100 s 
 
File: POST-T1_sample #1 
Image: POST-T1001 40 × overview of chip 
 POST-T1002 220 × on desiccation wrinkle 

#1 #2 

#3 

Hard brown 
White surface 

Soft tan–easily broken while mounting 

#3 
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EDS: 1-1   O > Na > Al >> B, first time that boron 
has been noted 

 
Image: POST-T1003  2000 × on granular surface 

approximately 10- × 10-μm area 
EDS: 1-2 EDS on area of granular surface  ~10- × 10-µm area 
 
Image: POST-T1004  1000 × on coarse granular surface in 

upper part of photo T1001 above 
EDS 1-3  EDS on area (10 × 10 μm) of coarse 

granular surface 
EDS 1-4  particle on surface of image T1004 

above 
 
File: POST-T1_sample #2 
Image: POST-T1005 40 × overview of one fragment on mount, 

coarsely granular structure 
 POST-T1006 1000 × on coarse granular surface 
EDS 2-5  EDS on area (10 × 10 μm) of granular 

surface 
 
Image: POST-T1007 40 × overview on other mounted fragment, 

smooth surface 
 POST-T1008 2000 × on smooth granular surface 
EDS 2-6  EDS on one area (10 × 10 μm) of the 

smooth surface 
EDS 2-7  on another area of the smooth surface 
 
File: POST-T1_sample #3 
Image: POST-T1009 65 × on white surface 
 POST-T1010 1000 × on white surface, coarse granular, 

appears to be on underside of smooth 
brown fragment 

EDS: 3-8  EDS on area (10 × 10 μm) of coarse 
white surface in image T1010 

 
Image: POST-T1011 10,000 × close-up of image T1010 
EDS: 3-9  area analysis (10 × 10 μm) on another 

area of white surface 
 
Image: POST-T1012 40 × overview of “smooth” hard brown 

fragment, surface wrinkled 
 POST-T1013 500 × on wrinkled surface 
 POST-T1014 2000 × close-up on wrinkled surface in image 

T1013 
EDS: 3-10  area analysis (10 × 10 μm) on wrinkled 

surface in image T1014 
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Image: POST-T1015 40 × overview of soft tan particles, concoidal 
fracturing 

 POST-T1016 2000 × surface of concoidal fracture 
EDS: 3-11  area analysis on surface in image T1016 
 3-12  area analysis on another concoidal 

surface of a different particle 
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Reexamine samples from Day 30 
 
Sample Definitions: #3 High-flow sacrificial fiber from perimeter with dark crust 
   #4 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. 
 
 

 
 
Sample: T1D30 (30 day sample) 
 
File: T1D30_3, sample #3 
Image: T1D30_3017  150 ×  overview 
EDS: T1D30_3-1    poor spectrum (not saved) 
 T1D30_3-2    web-like film between fibers 
 T1D30_3-3    web-like film between fibers 
 T1D30_3-4    web-like film between fibers 
 
File: T1D30_7, sample #7 
Image: T1D30_7018  150 ×  overview on clean fiberglass 
EDS: T1D30_7-5    EDS on individual thick fiber 
 T1D30_7-6    EDS on individual clump of fiber 

#3 #4 

#7 
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Post-Test Analysis was done on January 28, 2005 
 
ICET sample mounted: 
 
Sample   #P1   pump suction debris 
  #Sed1   sediment inside pipe (loose particles) 
  #Sed2   tank sediment 
  #Sed2a   one side of flake 
  #Sed2b   other side of flake 
  #LD1   latent debris (loose particles of sand and soil) 
  #CD1   concrete dust (loose particles of crushed concrete) 
  #Conc   concrete fragment 
 

 
 
Conditions:  15-kV, 1-nA beam current, Aperture = 2, EDS aperture = 1, Process time = T2 
 
File: Post-T1, sample #P1 pump suction debris 
 
Image: POST-T1017 35 × overview of fibers and other debris 
 POST-T1018 220 × on larger particle (SEI) 
 POST-T1019 220 × BSE same field as T1018 
EDS: P1-1  EDS on large flake in T1018 
 P1-2  EDS on small cluster to lower left of 

flake in T1018 
 
Image: POST-T1020 60 × SEI at different area 
   too much charging—beam current set to 

0.1 nA 
 POST-T1021  BSE same field as T1020 
 POST-T1022 200 × SEI on flake (flake charged and jumped 

out of view—could not get EDS) 
EDS: P1-3  EDS on particles in foreground, below 

flake 
 

P1 Conc1 LD1 Sed1 

CD1 
Sed 2 

Sed 2a 
Sed 2b 
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File: Post-T1, sample conc  concrete fragment 
Image: POST-T1023 43 × BSE image overview of portion of 

concrete fragment. Large aggregate in 
upper right is quartz. 

EDS: Conc-4  EDS at 5500 × (20 × 20 μm) average on 
concrete matrix. Aggregate appears to 
be mostly quartz 

Image: POST-T1024 110 × SEI of another area 
 POST-T1025 110 × BSE on same field as T1024 
EDS: Conc-5  aggregate particle in lower portion of 

image T1025 
 Conc-6  surface granules on or in concrete; 

mostly carbon 
 Conc-7  concrete matrix behind surface granules 
 
File: POST-T1, sample CD1  concrete dust 
Image: POST-T1026 40 × SEI overview of dust particles mounted 

on carbon tape; many large particles 
 POST-T1027 40 × BSE on same field as T1026; checked 

particles with EDS; most are quartz 
EDS: CD-8  EDS on particles in lower center of 

image T1027 
 
Image: POST-T1028 170 × SEI on smaller particles at different area 
 POST-T1029 170 × BSE on same field as T1028 
EDS: CD-9  EDS on particle in lower right of image 

T1029; most large particles are quartz 
Image: POST-T1030 400 × SEI image of particle in center of image 

T1029 
 
File: POST-T1, sample LD-1  Latent debris 
Image: POST-T1031 40 × SEI overview of dust debris mounted on 

carbon tape 
 POST-T1032 40 × BSE image of same field; large particles 

are quartz as k-feldspar 
EDS: LD-10  EDS on large particle at right side of 

k-feldspar 
 LD-11  EDS on small bright particle in upper 

center of image T1032 
 LD-12  EDS on thin fiber in lower center of 

image T1032 
 
Image: POST-T1033 400 × SEI of central portion of image T1031 
 POST-T1034 400 × BSE image of same field as above 
EDS: LD-13  EDS on flake at left center of a Na-

feldspar 
 LD-14  EDS on large particle at upper center of 

image T1034 
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Image: POST-T1035 40 × SEI overview of another area 
 POST-T1036 40 × BSE of same field as above 
EDS: LD-15  EDS on bright particle in lower right of 

image T1036 
 LD-16  EDS on round particle slightly right 

center of image T1036 
 LD-17  EDS over area (425 × 425 μm) at 250 

times; C and Cl in spectrum are from 
mounting tape 

 
File: POST-T1, sample Sed1  pipe sediment 
Image: POST-T1037 40 × SEI image overview of particles 
 POST-T1038 40 × BSE of same field as above 
 POST-T1039 120 × SEI close-up 
 POST-T1040 120 × BSE of same field as above (pretty 

uniform composition) 
 POST-T1041 370 × SEI on single particle 
 POST-T1042 3000 × SEI on small particle 
EDS: SED-18  EDS over particle in image T1042 at 

6000 × (18 × 18 μm) 
 
Image:  POST-T1043 300 × SEI on another particle 
 POST-T1044 300 × BSE of same field as above 
 POST-T1045 5000 × SEI on center of particle 
 POST-T1046 10,000 × SEI on same particle 
 POST-T1047 40 × overview of above 
EDS: SED-19  EDS on same field as image T1046 at 

10,000 × 
 
File: POST-T1, sample Sed-2A  Tank sediment 
Image: POST-T1048 100 × SEI overview 
 POST-T1049 100 × BSE same field as above 
 POST-T1050  SEI on a representative large particle 
 POST-T1051 550 × SEI on the same large particle 
 
Note: *Samples Sed2-A and -B, and P1 were overcharged. Samples were recoated. 
 
Image: POST-T1052 43 × SEI overview 
 POST-T1053 370 × SEI 2 large particles 
 POST-T1054 370 × BSE same field as above 
 POST-T1055 1000 × BSE on fuzzy particle 
 POST-T1056 5000 × same particle 
EDS: SED-20  EDS on fuzzy particle 
 SED-21  EDS on another particle—no Fe, Cu, Zn 
 
Image: POST-T1057 1000 × SEI on particle analyzed 
EDS: SED-22  EDS on large round particle 
   K-feldspar, probably from concrete 
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Image: POST-T1058 150 × SEI of high-Z particles analyzed above 
(EDS SED-21 and SED-22) 

 
File: POST-T1, sample Sed-2B  Tank sediment, other side of flake from 

2A 
Image: POST-T1059 40 × SEI overview; number of large particles 

in view 
 POST-T1060 40 × BSE same field as above 
EDS: Sed-23  EDS on plate; O>Na>Al; similar to 

filtrate composition from 1/18/05 
 Sed-24  EDS on particle in above plate 
 
Image: POST-T1061 160 × SEI on agglomerate of small particles 

and fibers at left side of image T1059 
 POST-T1062 160 × BSE same field as above 
EDS: Sed-25  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  pump suction debris after recoating 
Image: POST-T1063 40 ×  overview, large particles present in 

sample 
 POST-T1064 40 × BSE on same field as above 
EDS: P1-26  EDS on large triangular particle 
 P1-27  EDS on flat particle at lower right 
 P1-28  EDS on bright particle in center 
  

 
Sample: High-Volume Filter (T1D30) from February 25, 2005 
 
Image: T1D30_001   40 ×  Overview 
 T1D30_002   300 ×  Close-up 
 
EDS: T1D30-EDS1     On filtrate 
 T1D30-EDS2     On filtrate 
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Figure D-1. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001) magnified 40 

times; overview of the white precipitant chip. 
 
 
 

 
Figure D-2. Mid-test unfiltered water sample, post-T1 sample #1 SEM image (POST-T1001 
annotated) annotating the EDS locations. 
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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). 
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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 
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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 × 10 μm. 
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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 × 10 μm) of the coarse granular surface, as shown in Figure D-7. 
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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 
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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. 
 
 
 

 
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. 
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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. 
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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 
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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. 
 
 
 

 
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. 
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Figure D-15. Begin-test unfiltered water sample, post-T1 sample #2 counting spectrum (EDS 2-6) 
on one area (10 × 10 μm) of the smooth surface, as shown in Figure D-14. 
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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 
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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. 
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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 
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Figure D-17. End-test archive, post-T1 sample #3 SEM image (POST-T1009) magnified 65 times 
on the white surface of the white precipitant. 
 
 
 

 
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 × 
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 
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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. The Chemical Compositions for EDS 3-9 
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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. 
 
 
 

 
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 × 
10 μm) 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 

 



D-32 
 

 
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. 
 
 
 

 
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. 
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Figure D-28. End-test archive, post-T1 sample #3 counting spectrum (EDS 3-11) on an area (10 × 
10 μm) on the surface in SEM image POST-T1016, as shown in Figure D-27. 
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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 
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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. 
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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 
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Figure D-30. Day-30, T1D30 sample #3 SEM image (T1D30-3017) magnified 150 times; overview 
of fiberglass from high-flow sacrificial sample. 
 
 
 

 
Figure D-31. Day-30, T1D30 sample #3 counting spectrum (EDS T1D30-3-2) of the web-like film 
between the fibers. 
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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 
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Figure D-32. Day-30, T1D30 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 
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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. 
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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 
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Figure D-34. T1D30 sample #7 SEM image (T1D30-7018) magnified 150 times; overview of clean 
fiberglass. 
 
 
 

 
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 
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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 



D-47 
 

 
Figure D-37. Day-30, post-T1 sample P1 SEM image (Post-T1017) magnified 35 times; overview 
of the fibers and the other debris. 
 
 
 

 
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. 
 
 
 

 
Figure D-42. Day-30, post-T1 sample P1 SEM-SE image (post-T1020) magnified 60 times on a 
different area of sample P1. 
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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. 
 
 
 

 
Figure D-44. Day-30, post-T1 sample P1 SEM-SE image (Post-T1022) magnified 200 times on the 
flake, as shown in Figure D-43. 
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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 
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Figure D-46. Day-30, post-T1-sample-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 × 20 μm) 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 
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Figure D-48. Day-30, post-T1-sample-Conc SEM-SE image (Post-T1024) magnified 110 times on 
another area of the sample from the concrete fragment. 
 
 
 

 
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 
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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. 
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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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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. 
 
 
 

 
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-T1-sample-CD1 SEM-SE image (Post-T1027 annotated) magnified 40 
times, annotating the EDS locations. 
 
 
 

 
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). 
 



D-62 
 

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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Figure D-57. 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 Figure D-55. 
 
 
 

 
Figure D-58. Day-30, post-T1-sample-CD1 SEM-BSE image (Post-T1029) magnified 170 times on 
the same field as in image Post-T1028 (see Figure D-57). 
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Figure D-59. 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). 
 



D-65 
 

The results from the chemical composition analysis for EDS CD-9 are given in Table D-21. 
 
 

Table D-21. The Chemical Compositions for EDS CD-9 
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Figure D-60. 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). 
 
 
 

 
Figure D-61. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1031) magnified 40 times; 
overview of the dust sample mounted on carbon tape. 
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Figure D-62. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1032) magnified 40 times on 
the same field as in image Post-T1031 (see Figure D-61); large particles are quartz as in K-feldspar. 
 
 
 

 
Figure D-63. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1032 annotated) annotating 
the EDS locations. 
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Figure D-64. Day-30, post-T1-sample-CD1 counting spectrum (EDS LD-10) on large particle at 
right of k-feldspar (see Figure D-63). 
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The results from the chemical composition analysis for EDS LD-10 are given in Table D-22. 
 
 

Table D-22. The Chemical Compositions for EDS LD-10 
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Figure D-65. 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 D-63. 
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The results from the chemical composition analysis for EDS LD-11 are given in Table D-23. 
 
 

Table D-23. The Chemical Compositions for EDS LD-11 
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Figure D-66. Day-30, post-T1-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. 
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The results from the chemical composition analysis for EDS LD-12 are given in Table D-24. 
 
 

Table D-24. The Chemical Compositions for EDS LD-12 
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Results from an alternative chemical composition analysis for EDS LD-12 using a different set of 
elements from those selected in the previous table are given in Table D-25. The high mass 
fraction of carbon is from the tape used for mounting the latent dust. 
 
 

Table D-25. The Chemical Compositions for Alternative Analysis of EDS LD-12 
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Figure D-67. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1033) magnified 400 times on 
the central portion of image Post-T1031, as shown in Figure D-61. 
 
 
 

 
Figure D-68. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1034) magnified 400 times on 
the same field as in image Post-T1033 (see Figure D-67). 
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Figure D-69. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-13) on the flake at the left 
center of Na-feldspar in image Post-T1034 (see Figure D-68). 
 
 



D-77 
 

The results from the chemical composition analysis for EDS LD-13 are given in Table D-26. 
 
 

Table D-26. The Chemical Compositions for EDS LD-13 
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Figure D-70. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-14) on the large particle 
at the upper center of image Post-T1034 (see Figure D-68). 
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The results from the chemical composition analysis for EDS LD-14 are given in Table D-27. 
 
 

Table D-27. The Chemical Compositions for EDS LD-14 
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Figure D-71. Day-30, post-T1-sample-LD1 SEM-SE image (Post-T1035) magnified 40 times; 
overview of another area of the dust sample mounted on carbon tape. 
 
 
 

 
Figure D-72. Day-30, post-T1-sample-LD1 SEM-BSE image (Post-T1036) magnified 40 times on 
the same field as in image Post-T1035 (see Figure D-71). 
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Figure D-73. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-15) on the bright particle 
in the lower right of image Post-T1036 (see Figure D-72). 
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The results from the chemical composition analysis for EDS LD-15 are given in Table D-28. 
 
 

Table D-28. The Chemical Compositions for EDS LD-15 
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Figure D-74. Day-30, post-T1-sample-LD1 counting spectrum (EDS LD-16) on the round particle 
at slightly right of the center of image Post-T1036 (see Figure D-72). 
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The results from the chemical composition analysis for EDS LD-16 are given in Table D-29. 
 
 

Table D-29. The Chemical Compositions for EDS LD-16 
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Figure D-75. Day-30, Post-T1-sample-LD1 counting spectrum (EDS LD-17) over an area of 425 × 
425 µm, magnified 250 times. (C and Cl peaks are from the mounting tape). 
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The results from the chemical composition analysis from EDS LD-17 are given in Table D-30. 
 
 

Table D-30. The Chemical Compositions for EDS LD-17 
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Figure D-76. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1037) magnified 40 times; 
overview of particles. 
 
 
 

 
Figure D-77. Day-30, post-T1-sample-Sed1 SEM-BSE image (Post-T1038) magnified 40 times on 
the same particles, as shown in Figure D-76. 
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Figure D-78. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1039) magnified 120 times; 
close-up of particles. 
 
 
 

 
Figure D-79. Day-30, Post-T1-sample-Sed1 SEM-BSE image (Post-T1040) on the same field, as 
shown in Figure D-78. 
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Figure D-80. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1041) magnified 370 times on a 
single particle in image Post-T1-1040, as shown in Figure D-79. 
 
 
 

 
Figure D-81. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1042) magnified 3000 times on 
the small particles in image Post-T1040, as shown in Figure D-79. 
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Figure D-82. Day-30, post-T1-sample-Sed1 counting spectrum (EDS SED-18) over the particles in 
an area (18 × 18 μm) in image Post-T1042 (see Figure D-81), magnified 6000 times. 
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The results from the chemical composition analysis for EDS SED-18 are given in Table D-31. 
 
 

Table D-31. The Chemical Compositions for EDS SED-18 
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Figure D-83. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1043) magnified 300 times on 
another particle in image Post-T1040, as shown in Figure D-79. 
 
 
 

 
Figure D-84. Day-30, post-T1-sample-Sed1 SEM-BSE image (Post-T1044) magnified 300 times on 
the same particle in image Post-T1043, as shown in Figure D-83. 
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Figure D-85. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1045) magnified 5000 times on 
the center particle in image Post-T1043, as shown in Figure D-83. 
 
 
 

 
Figure D-86. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1046) magnified 10,000 times 
on the same particle in image Post-T1043, as shown in Figure D-83. 
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Figure D-87. Day-30, post-T1-sample-Sed1 SEM-SE image (Post-T1047) magnified 40 times; 
overview of the particles in images Post-T1043, -T1044, -T1045, and -T1046, as shown in Figure D-83 
to Figure D-86. 
 
 
 

 
Figure D-88. Day-30, post-T1-sample-Sed1 counting spectrum (EDS SED-19) for the same field as 
in image Post-T1046 (see Figure D-86), magnified 10,000 times. 
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The results from the chemical composition analysis for EDS SED-19 are given in Table D-32. 
 
 

Table D-32. The Chemical Compositions for EDS SED-19 
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Figure D-89. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1048) magnified 100 times; 
overview of tank-sediment sample Sed2A. 
 
 
 

 
Figure D-90. Day-30, post-T1-sample-Sed2A SEM-BSE image (Post-T1049) on the same field as 
image Post-T1048, as shown in Figure D-89. 
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Figure D-91. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1050) higher magnification 
of a representative large particle in image Post-T1049, as shown in Figure D-90. 
 
 
 

 
Figure D-92. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1051) magnified 550 times on 
the same particle as in image Post-T1050 (see Figure D-91). 
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Figure D-93. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1052) magnified 43 times; 
overview of tank-sediment sample Sed2A. 
 
 
 

 
Figure D-94. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1053) magnified 370 times on 
two large particles in image Post-T1052 (see Figure D-93). 
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Figure D-95. Day-30, post-T1-sample-Sed2A SEM-BSE image (Post-T1054) magnified 370 times 
on the same two particles as in image Post-T1053 (see Figure D-94). 
 
 
 

 
Figure D-96. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1055) magnified 1000 times 
on fuzzy particle in image Post-T1054 (see Figure D-95). 
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Figure D-97. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1056) magnified 5000 times 
on the same particle as in image Post-T1055 (see Figure D-96). 
 
 
 

 
Figure D-98. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-20) on the fuzzy 
particle, as shown in Figure D-97. 
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The results from the chemical composition analysis for EDS SED-20 are given in Table D-33. 
 
 

Table D-33. The Chemical Compositions for EDS SED-20 
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Figure D-99. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-21) on another 
particle of tank-sediment sample Sed2A. 
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The results from the chemical composition analysis for EDS SED-21 are given in Table D-34. 
 
 

Table D-34. The Chemical Compositions for EDS SED-21 
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Figure D-100. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1057) magnified 1000 times 
on the particle analyzed in the counting spectrum (EDS SED-21), as shown in Figure D-99. 
 
 
 

 
Figure D-101. Day-30, post-T1-sample-Sed2A counting spectrum (EDS SED-22) on a large round 
particle of K-feldspar, probably from the concrete sample. 
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The results from the chemical composition analysis for EDS SED-22 are given in Table D-35. 
 
 

Table D-35. The Chemical Compositions for EDS SED-22 
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Figure D-102. Day-30, post-T1-sample-Sed2A SEM-SE image (Post-T1058) of the high-Z particles 
analyzed in EDS counting spectra EDS-21 and -22, magnified 150 times, as shown in Figure D-99 and 
Figure D-101. 
 
 
 

 
Figure D-103. Day-30, post-T1-sample-Sed2B SEM-SE image (Post-T1059) magnified 40 times; 
overview of large particles in tank-sediment sample Sed2B. 
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Figure D-104. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1060) magnified 40 times 
on the same particles shown above. 
 
 
 

 
Figure D-105. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1060annotated) magnified 
40 times on the same particles as in image Post-T1060 (see Figure D-104). 
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Figure D-106. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-23) on the plate, as 
shown in Figure D-105. This sample shows O>Na>Al, which is similar to the filtrate composition 
from January 18, 2005. 
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The results from the chemical composition analysis for EDS SED-23 are given in Table D-36. 
 
 

Table D-36. The Chemical Compositions for EDS SED-23 
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Figure D-107. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-24) for the particles 
on the plate in image Post-T1060 (see Figure D-105). 
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The results from the chemical composition analysis for EDS SED-24 are given in Table D-37. 
 
 

Table D-37. The Chemical Compositions for EDS SED-24 
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Figure D-108. Day-30, post-T1-sample-Sed2B SEM-SE image (Post-T1061) magnified 160 times on 
the particles and fibers at left side of image Post-T1059 (see Figure D-103). 
 
 
 

 
Figure D-109. Day-30, post-T1-sample-Sed2B SEM-BSE image (Post-T1062) magnified 160 times 
on the same field as in image Post-T1061 (see Figure D-108). 
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Figure D-110. Day-30, post-T1-sample-Sed2B counting spectrum (EDS SED-25) on the particle in 
agglomerate image Post-T1062 (see Figure D-109). 
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The results from the chemical composition analysis for EDS SED-25 are given in Table D-38. 
 
 

Table D-38. The Chemical Compositions for EDS SED-25 
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Figure D-111. Day-30, post-T1-sample-P1 SEM-SE image (Post-T1063) magnified 40 times; 
overview of the large particles present in the pump-suction-debris sample. 
 
 
 

 
Figure D-112. Day-30, post-T1-sample-P1 SEM-BSE image (Post-T1064) magnified 40 times on the 
same large particles as in image Post-T1063 (see Figure D-111). 
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Figure D-113. Day-30, post-T1-sample-P1 SEM-SE image (Post-T1064 annotated) annotating the 
EDS locations. 
 
 
 

 
Figure D-114. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-26) on the triangular large 
particle in image Post-T1064 (see Figure D-113). 
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The results from the chemical composition analysis for EDS P1-26 are given in Table D-39. 
 
 

Table D-39. The Chemical Compositions for EDS P1-26 
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Figure D-115. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-27) on the flat particle at 
lower right corner of image Post-T1064 (see Figure D-113). 
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The results from the chemical composition analysis for EDS P1-27 are given in Table D-40. 
 
 

Table D-40. The Chemical Compositions for EDS P1-27 

 
 



D-120 
 

 
Figure D-116. Day-30, post-T1-sample-P1 counting spectrum (EDS P1-28) on bright particle in the 
center of image Post-T1064 (see Figure D-113). 
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The results from the chemical composition analysis for EDS P1-28 are given in Table D-41. 
 
 

Table D-41. The Chemical Compositions for EDS P1-28 
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Figure D-117. Day-30, high-volume sample Microprobe image (T1D30_001) magnified 40 times; 
overview of the filtrate. 
 

 
Figure D-118. Day-30, high-volume sample counting spectrum (T1D30~EDS1) for the filtrate. 
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The results from the chemical composition analysis for EDS (T1D30~EDS1) are given in 
Table D-42. 
 

Table D-42. The Chemical Compositions for EDS (T1D30-EDS1) 
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Figure D-119. Day-30, high-volume sample microprobe image (T1D30_002) magnified 300 times,  
close-up of the filter. 
 

 
Figure D-120. Day-30, high-volume sample counting spectrum (T1D30~EDS2) on the filter, as 
shown in Figure D-119.  
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The results from the chemical composition analysis for EDS (T1D30-EDS2) are given in 
Table D-43. 
 

Table D-43. The Chemical Compositions for EDS (T1D30-EDS2) 

 
 

 


