
Inverse

R S T |u

2

4,
5
6 _

7 DHLW j (atoms/barn cm)
8 1 i
9 H .1001.50C 1.3057E-02
10 0 i8016.50C 2.1836E-02
11 F t9019.50C 5.0005E-07
12 Na 11023.50C 2.1233E-05
13 Mg 12000.50C 2.1873E-04
14 Al 13027.50 1.0041 E-03
15 Si 14000.50 5.2611 E-03
16 P 15031.50 1.5001 E-06
17 K 19000.50 3.9033E-04
1 B Ca 20000.50 1.1 456E-04
19 Mn 25055.50 2.1271 E-04
20 Fe [26000.55C 1.4241
21 Ni 128000.50C 1.7500E-04

23
24
25 Pu-239 i94239.55C 8.7958E-10
26 Total 4.3717E-02i
27
28i
29
30
31
32 . ( m b
33i
34 _ _
35
36
37
38

40i
41
42 DHLW (atoms/barn cm)
43
44 H 1001.50C 1.6223E-02
45 0 8016.50C 2.2518E-02 ___

46 F 9019.50C 4.7063E-07
47 Na 11023.50C 1.9984E-05
48 Mg 12000.50C 2.0586E-04
49 Al 13027.50 9.4503E-04
50 Si 14000.50 4.9516E-03
51 P 15031.50 1.4119E-06
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Inverse

R S T U
52 K 19000.50 3.6737E-04
53 Ca 20000.50 1.0782E-04
54 Mn 125055.50 2.0020E-04
55 Fe 126000.55 1.3404E-03
56 Ni 28000.50 1.6471 E-04
5 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _

58
59
60 Pu-239 94239.55C 8.2784E-10
61 Total 4.7046E-02!
62 _ _

63
64 _ _ _

65
66
67
68 1
69I

77 DHLW (atoms/barn cm)

7B

79 H 1001.50C 1.9389E-02
80 0 8016.50C 2.3201 E-02
81 F____ 9019.50C 4.4122E-07
82 Na 11023.50C 1.8735E-05
83 Mg 12000.50C 1.9299E-04
84 Al 13027.50C 8.8597E-04____
85 Si 14000.50; 4.642 1 E-03 ____

77DHW(aos/an cm

86 P 15031.50C 1.3237E-06
87 K 19000.50C 3.4441 E-04
88 Ca 20000.50C 1.0108E-04
89 Mn 25055.50 18.8769E-04
90 Fe 26000.55 14.2566E-03
91 Ni 28000.50C 1.5441 E-04
9 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _

93
94 _
95 Pu-239 94239.55C 7.7610E-10
96 Total 5.0375E-02
97
98
99

1 0 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _

101 .
102 _
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Inverse

R S T U

1094

110 _ _ _ _ __ _ _ _ _ __ _ _ _ _ _

105

1011

112 DHLW (atoms/barn cm)

114 H 1001.50C 1.3057E-02
115 0 8016.50C 2.1836E-02
116 F 9019.50C 5.0005E-07
11 Na 11023.50C 2.1233E-05
118 Mg 12000.50C 2.1873E-04
119 Al 13027.50 1.0041 E-03
120 Si 14000.50C 5.2611E-03
121 P_ 15031.50C 1.5001 E-06
122 K 19000.50C 3.9033E-04
123 Ca 20000.50 1.1456E-04
124 Mn 25055.50C 2.1271 E-04
125 Fe 26000.55 1.4241 E-03
126 Ni 28000.50C 1.7500E-04
127 _ _ _ _ _ _ _ _ _ _ _ _

128 i

-129 ___ ___

130 Pu-239 i94239.55C 8.7958E-10C
131 Total I 4.3717E-02
132;
133
134 i
135
136 _ _

137 _ :
1 3 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
139 | 1
-140i _
-141

143

-145
146 I

147 DHLW ! (atoms/barn cm)
148
149 H 11001.50C 1.6223E-02
150 0801 6.50C [2.2518E-02
151 F 9019.50C 4.7063E-07
152 Na 11023.50 1.9984E-05
153 Mg9 12000.50 2.0586E-041
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Inverse

R S T U
154 Al 13027.50C 9.4503E-04
155 Si 14000.50C 4.9516E-03
156 P 15031.50C 1.4119E-06
157 K 19000.50C 3.6737E-04
158 Ca 20000.50C 1.0782E-04
159 Mn 25055.50C 2.0020E-04
160 Fe 26000.55C 1.3404E-03
161 Ni 28000.50C 1.6471 E-04
162
1631
1641l
165 Pu-239 94239.55C 8.2784E-10
166 Total 4.7046E-021
167
168 _ _

1__I

1750
171 __

172

174 _ _ _ _

1 7 5_ _ _ _ _ _ _ _ _

182 DHLW (atoms/barn cm)

183_
184 H 1001.50C 1.9389E-02
185 0 8016.50C 2.3201 E-02
186 F 9019.50C 4.4122E-07
187 Na 11023.50C 1.8735E-05
188 Mg 12000.50C 1.9299E-04
189 Al 13027.50 8.8597E-041
190 Si 14000.50C 4.6421 E-03
191 P 15031.50C 1.3237E-06
192 K 19000.50C 3.4441 E-04
193 Ca 20000.50C 1.0108E-04
194 Mn 25055.50C 1.8769E-04 E
195 Fe 26000.55C 1.2566E-03 ___

196 Ni 28000.50C 1.5441 E-04
197
198 .

200 Pu-239 94239.55C 7.7610E-10
201 otal 5.0375E-021
202
203 _
204 _ _

BBAOOOOO-01717-0200-00060 REV 00 Att. II Page 11 -149 1 0/31/97



Inverse

- I R S T U

205 __1

2101208
209

2103 =

214

216
217 DHLW (atoms/barn m)
218 __ _ _ _ _ _

219 H |1001.50C 1.3057E-02
220 0 8016.50C 2.1836E-02
221 F |9019.50C 5.0005E-07
222 Na t 11023.50C 2.1233E-05
223 M 12000.50C 2.1873E-04
224 Al 13027.50 1.0041 E-03
225 Si 14000.50 5.2611 E-03

- ________ 1031.50 1 .501 E-06

227 19000.50 3.9033E-04
228 Ca 0.50 E-04
229 Mn 25055.50 2.1271E-04
230 Fe 26000.55 1.4241 E-03
231 Ni 28000.50 1.7500E-04
232 I
233
234 _
235 Pu-239 194239.55 8.7958E-101
236 ot 4.3717E-02
237
238
239 I
240

242
24-3
244
245
246
247ii
248.

252 DHLW j _ (atoms/barn cm)
253 I
254 H 1001.50C 1.6223E-02
255 0 |8016.50C 2.2518E-02
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Inverse

256 F 9019.50C 4.7063E-07
257 Na 11023.50C 1.9984E-05
258 12000.50C 2.0586E-04
259 Al 13027.50C 9.4503E-04
260 Si 14000.50C 4.9516E-03
261 P_ 15031.50 1.4119E-06
262 KK 19000.50C 3.6737E-04
263 Ca 20000.50C 1.0782E-04
264 Mn 25055.50C 2.0020E-04
265 Fe 26000.55C 1.3404E-03
266 Ni 28000.50 1.6471 E-04
267
268
269_ __
270 Pu-239 194239.55 8.2784E-1 _

271 Total _ 4.7046E-02
272 '
273 __

274 j
275
276
277 i
278j
279
280 (
281
282 H 1
283 0 6 3 _ _ _

284
285
286
'287 DHLW (atoms/barn cm)
288I
289 H 1001.50C 1.9389E1-02
290 O 8016.50C 2.3201 E-02
291 F 9019.50C 4.4122E-07
292 Na 11 1023.50C 1.8735E-05
293 Mg 2000.50C 1.9299E-04
294 Al_ _ 13027.50C 8.8597E-041
295 Si [14000.50C 4.6421 E-03___
296 P _ 15031.50C 1.3237E-06
297 K_ _ 119000.50C 3.4441 E-04 _

298 Ca '20000.50C 1.01 08E-04
299 Mn 125055.50C 1.8769E-04
300 Fe 26000.55C 1.2566E-03
301 Ni 128000.50C 1.5441 E-04
302
3031
304
305 Pu-239 94239.55 7.761 OE-10
306 Total 5.0375E-021
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- -

Inverse

=- R S | T | U
3307

311

313

311

3182
319
320

323

324 H 11001.50C 2.0782E-02
325 O 18016.50C 2.3501 E-02
326 F 19019.50C 4.2828E-07
327 Na 1 1023.50C 1.8185E-05
328 Mg 1 2000.50C 1.8733E-04
329 JAI 13027.50C 8.5998E-04
330 1 S 14000.504 4.5060E-03
331 P :15031.50C 1.2848E-06
332 K 119000.50C 3.3430E-04
333 Ca 120000.50C 9.8t118E-05
334 Mn 125055.50C 1.8218E-04
335 Fe 126000.55C 1.2197E-03
336 INi _28000.50C 1.4988E-04

338 _
339
340 JPu-239 94239.55C 7.5334E-10
341 Total I5.1840E-021
342
343
344
345i
346
347,
348
349
350iI
351.
352_

354
355
356
357 DHLW (atoms/barn cm)
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Inverse

= R S | T | U
358
359 H 1001.50C 1.3057E-02
360 0 8016.50C 2.1836E-02
361 F 9019.50C 5.0005E-07
362 Na 11023.50C 2.1233E-05
363 Mg 12000.50C 2.1873E-04
364 Al 13027.50 1.0041 E-03
365 Si 14000.50 5.2611 E-03
366 P 15031.50 1.5001 E-06
367 K 19000.50C 3.9033E-04
368 Ca 20000.50C 1.1456E-04
369 Mn 25055.50C 2.1271 E-04
370 Fe 26000.55C 1.4241 E-03
371 Ni 28000.50C 1.7500E-04
372
373
374
375 Pu-239 94239.55C 8.7958E-1 0
376 Total I 4.3717E-02 _

3 7 7 _ _ _ _ _ _ _ _ _

378
379i
380 !
38t1

393 =82

387
388

389
390
391
392 jDHLW (atomstban sm)

394 H 1001.50C 1.6223E-02
395 0 801 6.50C 2.2518E-02
396 F 9019.50C 4.7063E-07
397 Na 11023.50C 1.9984E-05
398 Mg 12000.50C 2.0586E-04
399 Al 13027.50 9.4503E-04
400 Si 14000.50 4.9516E-03
401 P 15031.50 1.4119E-06
402 K . 19000.50 3.6737E-04
403 Ca 20000.50C 1.0782E-04
404 Mn 25055.50C 2.0020E-04
405 Fe 26000.55C 1.3404E-03
406 Ni 28000.50C 1.6471 E-04
407
408!
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Inverse

R S T U

492
410 Pu-239 94239.55C 8.2784E-10|
411 Total 4.7046E-02

414
415 I I

-416 ,
417 ! _ _ _|

418 Ij
419

421 _ _ _ _ _ _ _ _ _ _ _ _ _

422 _ i
423
424
425 __ __ _

426
427 DHLW _ (atoms/barn cm)
428 _ _
429H l1001.50C 1.9389E-02
430 0 '8016 50C 2.3201 E-02
431NF 9019:50C 4.4122E-07
432 N11023.50 1.8735E-05
433 Mg 12000.50C 1.9299E-04
434 13027.50C 8.8597E-04
435 Si 14000.50 4.6421 E-03
436 P 15031.50 1.3237E-06
437 K 19000.50 3.4441 E-04
438 Ca 20000.50 1.0108E-04
439 Mn 25055.50 12.8769E-04
440 Fe 26000.55 1.2566E-03C
441 Ni 28000.50C 1.5441E-04

443
444
445 Pu-239 94239.55C 7.7610E-10
446 Total 5.0375E-02

448
449
450 i__ _ _ __ _ _ _

453 .__ _ _ _ _ _ _ I _ _ _ _ _ _ _ _

454 __ _ _ _ __ _ _ _ __ _ _ _

4 5 5 :__ _ _ _ _ _ _ _ _ _ _ _ _ !_ _ _ _ _ _

456 ___ _ _ _ _ _ _ _

458 _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _

459i
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Inverse

R | S T U
460I
461
462 DHLW !(atoms/barn cm)
463I
464 H 1001.50C 1.3057E-02
465 0 8016.50C 2.1836E-02
466 F 9019.50C 5.0005E-07
467 Na 11023.50 2.1233E-05
468 Mg 12000.50 2.1873E-04
469 Al 13027.50C 1.0041 E-031
470 Si 14000.50C 5.2611 E-03
471 P_ 15031.50 1.5001 E-06
472 K 19000.50 3.9033E-04
473 Ca 20000.50 1.1456E-04
474 Mn 25055.50 2.1271 E-04
475 Fe 26000.55 1.4241 E-03
476 Ni 128000.50 1.7500E-04
477
478
479
480 Pu-239 194239.55a 8.7958E-10
481 Total _ 4.3717E-021

483 1
484 ;

486 I

487
488
489 1 i

4901

4 9 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

493
494
495 :
496I
497 DHLW (atoms/barn cm)
498 1
499 H 1001.50C 1.6223E-02
500 0 8016.50C 2.2518E-021
501 F 9019.50C 4.7063E-071
502 Na 11023.50C 1.9984E-05
503 Mg 12000.50C 2.0586E-04
504 Al 13027.50C 9.4503E-04
505 Si 14000.50C 4.9516E-03
506 P_ 15031.50 1.4119E-06
507 K_ 19000.50 3.6737E-04
508 Ca 20000.50 1.0782E-04
509 Mn 125055.50C 2.0020E-04
510 Fe 126000.55C 1.3404E-03
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Inverse

. R | S | T | U
511 Ni 28000.50 1.6471 E-04

513
514
515 Pu-239 94239.55 8.2784E-10
516 Total 4.7046E-021

517
518 i

520
521 _ _ _ __ _ _ _

522

524
-525

-26 SIl
_ _3 I_ _

527 _ _5258 _ _ _ _ _ _ _ _ _ _ _ _

530 Al 13027.50 8.8597E-0
5 3 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

532 DHLW ____ atoms/barn cm)
5 33 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5534 H 14001.50C 1.9389E-02
535 0 8016.50C 2.3201E-02
536 F 9019.50C 4.4122E-07
537 Na 1 1023.50C 1 .8735E-05____
538 Mg 12000.50C 1.9299E-04
539 Al 13027.50 8.8597E-04
540 Si 14000.50C 4.64215E-03
541 P 15031.50C 1 .3237E-06
542 K 19000.50C 3.4441 E-04
543 Ca 20000.50C 1.01 08E-04____
544 Mn 25055.50C 1 .8769E-04
-545 Fe 26000.55C i.2566E-03____
546 Ni 28000.50C 1.5441 E-04

-547__ _ _ _ _ _ _ _ _ _ _ _

548 _

5491
550 Pu-239 94239.55C 7.7610E-101

551 Total 5.0375E-02

553
554
555
556 .

558 _ i

1560
561 _ I
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Inverse

= F S T | U
562
563
564
565
566
567 DHLW ! (atoms/barn cm)
568 _
569 H 11001.50C 2.0782E-02
570 0 !8016.50C 2.3501 E-02
571 F '9019.50C 4.2828E-07
572 Na 11023.50C 1.8185E-05
573 Mg 12000.50 1.8733E-04
574 Al 13027.50 8.5998E-04
575 Si 14000.50 4.5060E-03
576 P 15031.50 1.2848E-06
577 KK 19000.50 3.3430E-04
578 Ca 20000.50 9.8118E-05
579 Mn 25055.50 1.8218E-04
580 Fe 26000.55 1.2197E-03
581 Ni 28000.50C 1.4988E-04
5 8 2 _ _ _ _ _ _ _ _

583
584
585 Pu-239 94239.55C 7.5334E-1 0
586 Total 5.1840E-02
587I
588
589 ii
590
591 _
592 i
593
594

596i
S97
598i.
599I
600
601 i
602 _DHLW I (atoms/ban cm)
603
604 _H 1001.50C 1.3057E-02
605 C) .801 6.50C 2.1836E-02
606 F 19019.50C 5.0005E-07
607 I Na 11023.50 2.1233E-05
608 IMg 1a2000.50 2.1873E04
609 HA 13027.50C 1.0041 E-03
610 Si 14000.50 5.26131 E-03
611 P 15031.50 1.5001 E-06
612 K 19000.50 3.9033E-04
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Inverse

I-R S T U

613 Ica 120000.50C 1.1456E-04 U

614 Mn |25055.50C 2.1271E-04
615 Fe 26000.55C 1.4241 E-03
616 Ni |28000.50C 1.7500E-04

619 _ _ _ _ _ _ _ _ _ _ _ _ _

620 Pu-239 194239 .55 C 8.7958E-10
621 Total I 4.3717E-021
622 __ __ _ __ _ __ _

623 __ __ _ __ _ _ I_

6 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

626
627
628
629
630
631!
632
633

635
636
637 DHLW I i(atoms/barn cm)

6381639 H 11001 .50C 1 .6223E-02
640 0 |8016.50C 2.2518E-02
641 F 19019.50C 4.7063E-07
642 Na 111023.50C 1.9984E-05
643 jMq 12000.50C 2.0586E-04 _ -

644 Al 13027.50C 9.4503E-04
645 Si 14000.50 4.9516E-03
646 P 15031.50 1.4119E-06
647 K 19000.50 3.6737E-04
648 Ca 20000.50 1.0782E-041
649 Mn 25055.50 2.0020E-04 1
650 Fe 26000.55 1.3404E-03 _ -

651 Ni 28000.50C 1.6471 E-04
652
653
654 _ _ _ _ _ _ _ _ _

655 Pu-239 94239.55C 8.2784E-10
656 Total _ 4.7046E-02 i

658 _ _ _ _ _ _ _ _ _ _ _ _ _ _

659 i

661

663 I
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Inverse

R S T | U
664
665 I
666 i
667 _ _
668
669 __ _ _ _ _ _ _ _ __ _ _ _

670.
671 ___
672 DHLW j(atoms/barn cm)
673
674 H 1001.50C 1.9389E-02
675 0 8016.50C 2.3201 E-02
676 F 9019.50C 4.4122E-07
677 Na 11023.50C 1.8735E-05
678 Mg 12000.50C 1.9299E-04
679 Al 13027.50C 8.8597E-04
680 Si 14000.50C 4.6421 E-03
681 P 15031.50C 1.3237E-06
682 K 19000.50C 3.4441 E-04
683 Ca 20000.50C 1.0108E-04
684 Mn 25055.50C 1.8769E-04
685 Fe 26000.55C 1.2566E-03
686 Ni 28000.50C 1.5441 E-04
687 _ _ _ _ _ _ _ _ _

688
689
690 Pu-239 94239.55C 7.7610E-10
691 Total 5.0375E-02

694
695 .3

697
698
699
7 00 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

701
702
703
704

7 0 6 _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _

707 DHLW -- o (atoms/barn cm)
708 _ _
709 H 1001.50C 1.3057E-02
710 0 8016.50C 2.1836E-02
711 F 9019.50C 5.0005E-071
712 Na 11023.50C 2.1233E-05
713 Ma 112000.50C 2.1873E-04 _

714 Al 113027.50C 1.0041 E-03
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Inverse

R S T U
715 Si 114000.50 5.2611 E-03
716 P 115031.50 1.5001 E-06
717 K r19000.50 3.9033E-04
718 Ca 20000.50 1.1456E-04
719 Mn [25055.50C 2.1271E-04
720 Fe 26000.55C 1.4241 E-03
721 Ni ,28000.50C 1.7500E-04

723
724
725 Pu-239 94239.55C 8.7958E-101
726 Total 4.3717E-021

729

73-1
732 1

7331i
734 1 _ _ _ _ _ __ _ _ _ _ _

-== 1
737 1
738 1
739 !
740 1
741 1
742 DHLW _ (atoms/barn cm)
743 1 .
744 HH 1001.50C 1.6223E-021
7451 O 18016.50C 2.2518E-02
746 F 9019.50C 4.7063E-07
747 Na 11023.50C 1.9984E-05
748 IMg 12000.50C 2.0586E-04
749 Al 13027.50C 9.4503E-04
750 Si 14000.50 4.9516E-03
751 P 15031.5 0C 1.4119E-06
752 KK 19000.50C 3.6737E-04
753 Ca 20000.50C 1.0782E-04
754 Mn 25055.50C 2.0020E-04
755 Fe 26000.55C 1.3404E-03
756 Ni 28000.50C 1.6471E-04
757

759 _
760 Pu-239 94239.55C 8.2784E-10
761 Total 4.7046E-02__
762
763
764 I
765 I i
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Inverse

R S T | U

768 __=
769

771
770

773
774
775
776 _

777 DHLW _ (atoms/barn cm)
778 i I
779 H 1001.50C 1.9389E-02
780 0 8016.50C 2.3201 E-02
781 F 9019.50C 4.4122E-07
782 Na 11023.50C 1 .8735E-05
783 Mg 12000.50C 1 .9299E-04
784 Al 13027.50C 8.8597E-04
785 Si 14000.50C 4.6421 E-03
786 P 15031.50 1.3237E-06
787 K 119000.501 3.4441E-04 _1
788 Ca 120000.50C 1.0108E-04
789 Mn 125055.50 1.8769E-04
790 Fe 426000.55C 1.2566E-03
791 Ni 128000.50C 1.5441 E-04
792I
793
794
795 Pu-239 194239.55q 7.7610E-10
796 Total _ 5.0375E-02
797 _

798
799 i
800 _ _ _
801
802
803 I
804 0i
805 _ _ _ _

806i
807
808
809
810
811
812 DHLW (atoms/bam cm)
813 _

814 H 1001.50C 2.0782E-02
815 0 8016.50C 2.3501 E-021
816 F 9019.50C 4.2828E-071
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Inverse

R S T u
817 Na 11023.50C 1.8185E-05____
818 Mg 12000.50C 1.8733E-04
819 Al 13027.50C 8.5998E-04
820 Si 14000.50C 4.5060E-03
821 P _P 15031.50C 1.2848E-06
822 K 19000.50C 3.3430E-04
823 Ca 20000.50C 9.8118E-05
824 Mn j25055.50C 1.8218E-04
825 Fe !26000.55C 1.2197E-03
826 Ni :28000.50C 1.4988E-04
827 _
828_
829
830 Pu-239 ,94239.55 7.5334E-10
831 Total i 5.1840E-02:
832

_ _ . _

833
834 -

835 _
836
837
838
839 i
840
841i

842i
843i
844.
845,
846 .
847 DHLW |(atoms/barn cm)
848 I 1
849 H 1001.50C 2.0782E-02 _
850 0 18016.50C 2.3501 E-02
851 F 19019.50C 4.2828E-07
852 Na 11023.50t 1.8185E-05
853 Mg 'I2000.50C 1.8733E-04
854 Al .13027.50 8.5998E-041
855 Si 114000.50 4.5060E-03
856 P 15031.50 1.2848E-06
857 K 19000.50 3.3430E-04
858 Ca 20000.50C 9.8118E-05
859 Mn 25055.50C 1.8218E-04
860 Fe 26000.55C 1.2197E-031
861 Ni 128000.50C 1.4988E-04
862 _

863 i
864
865 Pu-239 94239.55 7.5334E-10
866 Total 1!; 5.1840E-02
867_ _I_
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Inverse

R S T | U
868

870
__1

872 __
873 

.
874
875 _ _ _
876 _ _ _ _

8 7 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _

879 _ _ _ _

880 __ _ __

8 8 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
882 Dl ILW _ _ (atoms/barn cm)
883 _

884 H 11001.50C 2.0782E-02
885 0 18016.50C 2.3501 E-02
886 F _ 901 9.50C 4.2828E-07
887 Na 11 023.50C 1.8185E-05
888 Mg 12000.50C 1.8733E-04
889 Al 13027.50C 8.5998E-04
890 Si 14000.50C 4.5060E-03
891 P 15031.50C 1.2848E-06
892 K 19000.50C 3.3430E-04
893 Ca 20000.50C 9.811 8E-05
894 Mn 25055.50 1.8218E-04
895 Fe 26000.55C 1.2197E-03
896 Ni 28000.50C 1.4988E-04

898
899 _
900 Pu-239 94239.55 7.5334E-10
901 Total ! 5.1840E-02
902 !
903
:904
905ii
906I
907
908I
909
910!
911 I _
913
914
91(

917 DLW l(atoms/barn cm)
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Inverse

'-I R I S T I U

919 IH 1001.50C 2.0782E-02 1 _

92010 8016.500 2.3501 E-021
921 4.2828E-07
922 Na 11023.50 1.8185E-05
923 Mg 12000.50( 1.8733E-04
924 Al 13027.50q 8.5998E-04
925 Si 14000.50q 4.5060E-03
926 P 15031.50( 1.2848E-061
927 K 19000.50q 3.3430E-04___
928 Ca 20000.50( 9.8118E-05
929 Mn 25055.50( 1.8218E-04
930 Fe 26000.55( 1.2197E-03
931 Ni 28000.50( 1.4988E-04
932
933

935 Pu-239 94239.55t 7.5334E-1 01
936 Total I 5.1840E-021
937 i

9 3 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _

941 _ _ _ _

943
944 __

9-45 L=

946 F 1 _ _ *E_ / _
947 Na 11023.50 1.845E-0

952 DHLW (atoms/barn cm)
953 Al ________________
954 H ;1001.50C 2.0022E-02
955 0 18016.50C 2.3337E-02
956 F 19019.50C 4.3534E-07
957 Na i1 1023.50C 1 .8485E-05
958 1C2000.50C 9.9042E-04
959 Al 313027.50C 8.7415E-04
960 Si :14000.50C 4.5802E-03
961 P 15031.50 1.3060E-06
962 K 1981E-04
93 jCa 20000.50C 9.9735E-05
94 jMn 25055.50C 1.851 9E-04

965 IFe 26000.55C 1 .2398E-03
96Ni 28000.50C 1.5235E-04

BBAOOOOOO-01717-0200-00060 REV 00 Att. P 1Page 11-164 10/31/97



Inverse

R | S | T | U |
970 Pu-239 !94239.55q 7.6576E-10
971 Total 5.1041 E-02!
972
973 _
974

_ _
978I
979
980 i
981
982
983
984
985
986 1
987 DHLW (atoms/barn cm)
988__
989 H 11001.50C 2.0022E-02
990 0 !8016.50C 2.3337E-02
991 F j9019.50C 4.3534E-07
992 Na 111023.50C 1.8485E-05
993 Mg 12000.50C 1.9042E-04
994 Al 13027.50C 8.7415E-04
995 Si 114000.50C 4.5802E-03
996 P 15031.50C 1.3060E-06
997 K 19000.50C 3.3981 E-04
998 Ca 20000.50C 9.9735E-05
999 Mn 125055.50C 1.8519E-04
1000 Fe |26000.55C 1 .2398E-03
1001 Ni 128000.50c 1.5235E-04
1002.
10031i
1004
1005 Pu-239 94239.55C 7.6576E-10
1006 Total 5.1041 E-02

1008 i
1009I

1011 .
1012
1013
10141

10161|
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Inverse

l A B C D E F G H

2 75% Uranium Loadin
3 [
5 DHLW and Degraded MIT Fuel Homogeneous Mixture below

6 (0% DHLW in Mixture, 0.272 Void Fraction, 0 9 Gd, 0 g Fe2O3

7 _ DHLW glay _2

8 Cylinder Segment Volume Calculation (atom/barn/cm)

_ 9 H 3.55893E-03

10 Geometry Calculations __ O 1.97883E-02

12 U02 Frac. Remaing Na 2.49797E-05

13 Cylinder Radius 86.5 cm 'Mg 2.57324E-04

14 jCylinder Length 304 cm !Al 1.18129E-03

15 iCylinder Volume ;7.1459E+06 cm^3 Si 6.18950E-03

16 1/2 Cylinder Volume 3.5729E+06 P 1.76488E-06

17 DHLW Volume 4.9933E+06'cmA3 IK _ 4.59207E-04

18 Degraded MIT Volum 2.0005E+05:cmA3 Ca 1.34777E-04

19 Mass of Gd 0.ooooE+ g Mn I 2.50252E-04

20 TDen. of Gd 7.9004E+00g/CMA3 Fe i 1.67546E-03

21 lVol. of Gd O.OOOOE+OO0m^ _Ni I 2.05882E-Oz

22 .Mass of Fe203 U-238 O.OOOOOE+0

23 !Den. of Fe203 5.2400E+00 g/cm^3

24 Vol. of Fe2O3 3.OOOOE+OO0cmA3

25 Total Void Fraction Pu-239 1.03481E-09

26 ITotal Volume 7.1337E+06.cmA3

27 Calculated Volume 7.1337E+06 cm^3 Total 3.37283E-02

28 Mixture Distance from Center 8.47600E+01cm_
29 Frac. of DHLW Mixed I

30 with MIT Fuel . O_
31 -Mixture Volume 2.7480E+05I cmA3 __ ___

321 Calculated Volume 1; 2.7480E+05 CMA3 I __

33Distance from Center m ____

34 |.'' _

35
36 ._ _|_ _

38 .- ___ | _ .

40 DHLW and Degraded MIT Fuel Homogeneous Mixture below

41 (5% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd,0 g Fe2O0

42 : D [HLW Clay

43 Cylinder Seglment Volume Calculation" atmbarn/cm)

44 .;H 3.55893E-03

45 Geometry Calculations 0 1.97883E-02

46, F i5.882~92E07

47 U02 Frac. Remaing 060 0.75 Na 2.49797E-05

48 _ Cylinder Radius 86.5:cm Mg 2.57324E-04
I

49 Cylinder Lenqth 3u4lcm _ _ -. -

5o Cylinder Volume 7.1459E+06!cm3 Si 6.18950E-03

51 1/2 Cylinder Volume 3.5729E+06 P 1.76488E-06
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Inverse

A B C D E F G H
52 DHLW Volume 4.9933E+06 cmA3 ! K 4.59207E-04
53 Degraded MIT Volume 2.0005E+05 cmA3 Ca 1.34777E-04
54 Mass of Gd L O.OOOOE+O0 Mn 2.50252E-04
55 Den. of Gd I 7.9004E+00 g/cmA3 IFe 1.67546E-03
56 Vol. of Gd I 0.0000E+00 cmA3 INi 2.05882E-04
57 Mass of Fe2O3 g U-238 O.OOOOOE+00
58 Den. of Fe2O3 5.2400E+00 g/cmMA3
59 Vol. of Fe2O3 _.00_E+0_cmA3 I
60 Total Void Fraction , I ! Pu-23s 1.03481 E-09
61 Total Volume 7.1337E+06 cm^3
62 Calculated Volume 7.1337E+06 cmA3 Total 3.37283E-02
63 Mixture Distance from Center 8.47600E+01 cm
64 'Frac. of DHLW Mixed I _

65 'with MIT Fuel ` 5 ;I .OOOOE-02
66 Mixture Volume i 6.1774E+05 cmA3
67 Calculated Volume 6.1774E+05 cmA3
68 Distance from Center FW R 9EIO1 cm i
69 '_ ! I __! __

71iI;I
72
73
741,
751 IDHLW and Degraded MIT Fuel Homogeneous Mixture below
76 't(10% DHILW in Mixture, 0.272 Void Fraction, O g Gd, O g Fe20

77 i DHLW Clay
78 Cylinde Segment Volume Calculation, (atom/barn/cm)
79 - -iH 3.55893E-03
80 Geometry Calculations ' 1.97883E-02
81 I :F 5.88292E-07
82 JU02 Franc. Remaing , ,.0*, Na _2.49797E-05
83 1Cylinder Radius '86.5 cm L.Ms_ 2.57324E-04
84 gth 304 cm __ -03
85 Cylinder Volume 7.1459E+06 cm^3 li 6.18950E-03
86 1i2 Cylinder Volume !_3.5729E+06 _.______P 1.76488E-06|
87 4 DHLW Volume __4.9933E+06 cm_ 3 K ___ 4.59207E-04
88 aDegraded MIT Volumn 2.0005E+05 A M3 - Ca 1.34777E-04
89 Mass7of Gd L O.OOOOE+_ __ _ _ LnW 2.50252E-04
90 Den. of Gd G 7.9004E+ee C ocmn3 Fe 1.67546E-03
91 Vol. of Gd, O.OOOOE+0'cmA3 2.05882E-04
92 Mass of Fe2r 3 R U-238 N O.OOOOOE+0O
93 Den. of Fe283 cg/mA3 ,
94 _ Nol. of Fe203 O.OO+OcmA3
95 _Total Void Fraction ' Pu-2394 1.034812E-09
96 Total Volume 7.1457E+061cmA3
97 'Calculated Volume 7.1337E+06 cmA3 Total 3.37283E-02
98 Mixture Distance from Center 8.47600E+|01 |cm , 1 - - -
99 Frac. of DHLW Mixed _g __ Mn . 02_E0
100 with MIT Fuel G1d.00O0t E-0
101 ! Mixture VolfmG 9.6069E+05 cmA3 ._,

102 Calculated Volume 9.6069E+051cmA3
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Inverse

_ A I B T C D I E F TG |' H
103 Distance from Center _ c 1 cm

104j:,
105 ______ I _ _ ___

107 _ J_ _ _:
108 ..
1091.j
110 I DHLW and Degraded MIT Fuel Homogeneous Mixture below
111 :(15% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2O
112, DHLW Clay
113 Cylinder Segment Volume Calculationj (atom/barn/cm)
114 H 3.55893E-03
11: Geometry Calculations _ _ _ 0 i 1.97883E-02
116 i I I F 5.88292E-07
117 :U02 Frac. Remaing W US _ Na 2.49797E-05
118 ,Cylinder Radius 86.5Icm Mg 2.57324E-04
119 Cylinder Length 304 .cm -Al 1.18129E-03
120 Cylinder Volume 7.1459E+06 cmA3 Si 6.18950E-03
121 1/2 Cylinder Volume 3.5729E+06, P 1.76488E-06
122 DHLW Volume 4.9933E+06 cmA3 K 4.59207E-04
123 Degraded MIT Volume 2.0005E+05 cmA3 Ca 1.34777E-04
124 Mass of Gd I O.OOOOE+00g Mn j 2.50252E-04
125 Den. of Gd 7.9004E+00:g/cmA3 Fe 1.67546E-03
126 lVol. of Gd T O.OOOOE+OOiCmA3 Ni 2.05882E-04
12, __ass of Fe203 _ __ U-238 O.OOOOOE+00
128 'Den. of Fe203 5.2400E+00 jg/ccm3 _

129 Vol. of Fe203 I O.OOOOE+OOjcmA3
130 Total Void Fraction Pu-239 1.03481E-09
131 Total Volume I 7.1337E+06 cmA3
132 Calculated Volume ' 7.1337E+06 cmA3 iTotal 3.37283E-02
133 Mixture 'Distance from Center |8.47600E+-01 cm
134 Frac. of DHLW Mixed _
135 with MIT Fuel ____ __ 1 .,oooE-01 __ _- _ .
136 Mixture Volume 1.3036E+06 cmA3 !
137 Calculated Volume 1.3036E+061cmA3
138 Distance from Center w90E+.1cm '_ _ ___ |
139|

140;g
141|
14:

144i_ _
14' _ _ DHLW and Degraded MIT Fuel Homogeneous Mixture below
146 I (20% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2O
14, _ j_ _ i ,DHLW Clay
148 | Cylinder Segment Volume Calculation ; ](atom/barn/cm)
149 H 3.55893E-03
150 Geometry Calculations 0 1.97883E-02
15 ' F 5.88292E-07
152 U02 Frac. Remang __ Na 2.49797E-05
153 JCylinder Radius 86.51cm , !Mg 2.57324E-04
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Inverse

_ A B I C D I E ( F G | H

154 Cylinder Length 304 cm Al 1.18129E-03

155 Cylinder Volume 7.1459E+06 cmA3 Si 6.18950E-03

156 1/2 Cylinder Volume ! 3.5729E+06 iP I 1.76488E-06

157_ DHLW Volume i 4.9933E+06 cmA3 K 4.59207E-04

15 8 Degraded MIT Volume 2.0005E+05 cmA3 ' Ca 1.34777E-04

159 Mass of Gd FI GE+0019 Mn 2.50252E-04

160 Den. of Gd 7.9004E+00 g/cmA3 iFe 1.67546E-03

161 Vol. of Gd I O.OOOOE+O0 cm^3 1 Ni 2.05882E-04

1621 Mass of Fe2O3 _g_ :-U-238 O.OOOOOE+OC

163 Den. of Fe2O3 5.2400E+O0 gcmA3 _

164 Vol. of Fe2O3 O.OOOOE+00 cmA3

165 Total Void Fractio Pu-239 1.03481E-09

166 Total Volume 7.1337E+06 cmA3 .3!

167 ;Calculated Volume 7.1337E+06 cmA3 jTotal 3.37283E-02

168 Mixture !Distance from Center 8.47600E+01cm
169 'Frac. of DHLW Mixed I _

170 1with MIT Fuel L71 2.0000E~OJ _

717 'Mixture Volume 1.6466E+06 cmA3 _

17 -Calculated Volume 1.6466E+06:cmA3
173 Distance from Center pFc m -

174

175Ii

18t0i DHLW and Degraded MIT Fuel Homogeneous Mixture below

1811 125% DHLW in Mixture, 0.272 Void Fraction, O g Gd, O g Fe2C

18 | iDHLW Clay

1831 Cylinder Segment Volume Ca cu ationl (atom/barn/cm)

18i4 I __I_ H 3.55893E-03

185 Geometry alculations ! o 1.97883E-02

186 I -i F 5.88292E-07

1 8 U 0_F_ _ _ _ _ _ _ _ _ _ _ _ N a 2 .4 9 7 9 7 E-O '

180 _ Cylinder Radius 86.5 cm MMge 2.57324E-04

181 !Cylinder Length 304Dcm M 0 Al 1.18129E-03

198 Cylinder Segme 7.V459E+06ocm^3 _ Si a r 6.18950E-

1914 12 Cylinder Volume 3.5729E+06 P 1.76488E-06

i85 DHLW Volume 4.9933E+06acms3 0 4.59207E-04

' De Fraded MIT Volume 2.0005E+05cm3 C a '.34777E-04

194 Cass of Gd R 86E+OO cmMn 2.50252E-04

190 Den. of Gd l7.104E+06 cmA3 SFe 1.67546E-03

19 ol. of Gd i O.OOOOE+0 cmA3 Ni 2.05882E-04

197 'Mass of Fe203 g I U-238 O.OOOOOE+00

198 Den. of Fe203 i 5.2400E+O0,g/cmA3
199 Vol. of Fe2O3 I O.OOOOE+00cicm3 i I

200 Total Void Fraction ___ __ |Pu-239 _ 1.03481E-09
201 Total Volume 7.1337E+06 cmA3

202 :Calculated Volume 7.1337E+06 cmA3 |Total 3.37283E-02

203 Mixture Distance from Center 8.47600E+01 cm

204 Frac. of DHLW Mixed
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Inverse

A B C D E F G H
205 with MIT Fuel l .5000E-t |_ _ _|_;

206 Mixture Volume 1 .9895E+06 cmA3 | _ _.

207 Calculated Volume 1.9895E+061cmA3 I
208 lDistance from Center 0 1 cmrn _

2091
210i

212 .
213!:
214I
2151 i DliLW and Deg raded MIT Fuel Homogeneous Mixture below
216 I(10% DHLW in Mixture, 0.26 Void Fraction, 80 q Gd, O q Fe2C
217 !j_|DHLW Clay
218 .Cylinder Segment Volume Calculation! ; [(atom/barn/cm)
219 l H 3.55893E-03
220 'Geometry Calculations 0 1.97B83E-02
221 ! F 5.88292E-07
2221 U02 Frac. Remnaing E Na 2.497,97E-052
2231 Cylinder Radius 86.5 cm Ng 2.57324E-04
224 ! Cylinder Length I304:cm Al1.18129E-03
225 Cylinder Volume '7.1459E+06: -m3Si 6.18950E-03

226 i1/2 Cylinder Volume 3.5729E+061 PMAI 1.76488E-06
227 'DHLW Volume i 4.9933E+0cM 3 K I 4.59207E-04
228 !Degraded MIT Volume 2.0005E+05'cm^3 Ca 1.34777E-04
2291Ms fG 8. 00-0-0E_+flg Mn !2.50252E-4
230 .Den. of Gd i 7.9004E+001g/cm^\3 Fe 1.67546E-O3
231 N~ol. of Gd !1.01 26E+01 I1cm^3 Ni 2.05882E-04
232 i Mass of Fe203 _ _ 9:U-238 O.OOOOOE+OC
233 1 Den. of Fe203 5.2400E+OO g/cm^3 :
234 N~ol. of Fe203 O.OOOOE+OO cm^3
2351Total ,Void Fraction -:~ W.Pu-239 1.03481 E-09
2361 'Total Volume 7.0181 E+06 cm^3
237 itCalculated Volume 7.0181E+06 cm^3 Total 3.37283E-02
238 Mixture !Distance from Center |7.81050E+01 cm
239 Frac. of DHLW Mixedi.
240 with MIT Fuel [>1.00O0EE01
241 i Mixture Volume 9.4513E+05 cm3
2421 Calculated Volume 1 9.4513E+05 cm^3

243 !Distance from Center 3 cm

245 i
246 .
247 i
2481irt _
24g91I.
250 DHLW and Degraded MIT Fuel Homogeneous Mixture below
251 ; |,10% DHLW in Mixture, 0.26 Void Fraction, 60 g Gd, O g Fe2 I
252 fI! IDHLW Clay
253 -Cylinder Segment VqlurTQeCalculation ,(atom/barn/cm)
254i H 3.55893E-03

25!Gieometry Calculations I O1.97883E-02
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Inverse

F A B C J D E F G H
256 , Frac. F 5.88292E-07

257 U02 Frac. Remaing _ . 'Na 2.49797E-05

258 Cylinder Radius 86.5 cm Mg 2.57324E-04

25 Cylinder Length 304cm Al 1.18129E-03

260 lCylinderVolume 7.1459E+06 cmA3 [Si 6.18950E-03

261 1/2 Cylinder Volume , 3.5729E+06 _ j P 1.76488E-06

262 DHLW Volume I 4.9933E+06IcmA3 !K 4.59207E-04

263 Degraded MIT Volumi 2.0005E+051cmA3 !Ca 1.34777E-04

264 Mass of Gd 6.OOOOE+01 lg Mn 2.50252E-04

265 Den. of Gd 7.9004E+00 g/cmA3 'Fe 1.67546E-03

266 Vol. of Gd 7.5946E+00 cmA3 Ni 2.05882E-04

267 Mass of Fe2O3 _ l1 g U-238 O.OOOOOE+00

268 Den. of Fe2O3 5.2400E+00 g/cmA3

269 Vol. of Fe2O3 O.OOOOE+00 cmA3 ,__

270 Total Void Fraction 1Pu-239 I 1.03481E-09

271 Total Volume 7.01 81 E+06 cmA3

272 'Calculated Volume 7.01 81 E+06 cmA3 Total 3.37283E-02

273 Mixture :Distance from Center 7.81050E+01 cm

274 iFrac. of DHLW Mixed i

275 |with MIT Fuel I 1.5OOOOE..1 ,1_|

276 Mixture Volume 9.4512E+05 cmA3 ,

277 Calculated Volume 9.4512E+05 cm^3

278 Distance from Center ______ cm

2 7 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

280
281 _ _

282 _ i

283 I
284 _ __i

285 DHLW and Degraded MIT Fuel Homogeneous Mixture below

286, i(10% DHLW in Mixture, 0.26 Void Fraction, 40 g Gd, 0 g Fe2O

287, DHLW Clay
288 Cylinder Segment Volume Calculation( i (atom/barn/cm)
289 j H I 3.55893E-03
290 Geometry Calculations iO 1.97883E-02
2911 F 5.88292E-07
292 U02 Frac. Remaing IW OHMM 75 Na 2.49797E-05

293 Cylinder Radius 86.5 cm 'Mg 2.57324E-04

294 Cylinder Length - 304 cm ,A 1.18129E-03

295 Cylinder Volume 7.1459E+06 cmA3 iSi 6.18950E-03

296 1/2 Cylinder Volume 3.5729E+06 IP 1.76488E-06

297 DHLW Volume 4.9933E+06 cmA3 'K 4.59207E-04

298 ;Degraded MIT Volume 2.0005E+05 cmA3 Ca 1.34777E-04

299 :Mass of Gd ( 4.OOOOE+01 'Mn 2.50252E-04

300 'Den. of Gd [ 7.9004E+00 g/cmA3 I Fe 1.67546E-03

301 Vol. of Gd 5.0630E+00 cmA3 ;Ni 2.05882E-04

302 Mass of Fe203 .g U-238 O.OOOOOE+00
303 -Den. of Fe203 I 5.2400E+00 g/cmA3
304 Vol. of Fe203 0.OOOOE+00 cmA3

305 Total Void Fraction Pu-239 1.03481 E-09

306 Total Volume 7.0181E+06icm^3
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inverse

A B C D E F G H

30 _ 1Calculated Volume 7.0181 E+061 cm3 Total 3.37283E-02

308 Mixture 'Distance from Center 7.81050E+01 |cm ----------

309 |Frac. of DHLW Mixed _ _

310 ,with MIT Fuel ;EO 01I
312 'Mixture Volume 9.4512E+05cm^3 _ _

311 Calculated Volume !9.4512E+05;cmA3

313 Distance from Center E4f cmA

315

317,

311

320 jDHLW and Degraded MIT Fuel Homogeneous Mixture below

32 (10% DHLW in Mixture, 0.26 Void Fraction, 20 g Gd, 0 g Fe2O

322 !DHLW Clay

323 Cylinder Segment Volume Calculation. (atom/barn/Cm)

32 I I H 3.55893E-03

325 Geometry Calculations ,0O 1.97883E-02

326 1 F 5.88292E-07

327 i U02 Frac. Remaing Na 2.49797E-05

32 ICylinder Radius 86.5 cm Mg 2.57324E-04

329 Cylinder Length 304,cm ! Al 1.18129E-03

3301 iCylinderVolume 7.1459E+06 cmA3 i Si 6.18950E-03
33 1/2 Cylinder Volume 3.5729E+06i ;P 1.76488E-06

332 IDHLW Volume 4.9933E+06jcmA3 K 4.59207E-04

333 Degraded MIT Volumc 2.0005E+051cmA3 Ca 1.34777E-04

334 Mass of Gd | 2.0000E+01lg Mn 2.50252E-04

335 Den. of Gd 7.9004E+00 glcmA3 - Fe 1.67546E-03

3361 Vol. of Gd 2.5315E+00 cmA3 INi 2.05882E-04

337 IMass of Fe203 _ 9_U-238 O.OOOOOE+00

338 Den. of Fe203 5.2400E+00 g/cm^3
339 Vol. of Fe203 O.OOOOE+00 cmA3
340 Total Void Fraction _ __ jPu-239 1.03481 E-09

341 'Total Volume i 7.0180E+06 cmA3

342 iCalculated Volume 7.0180E+06 cmA3 Total 3.37283E-02

343 Mixture 'Distance from Center 7.81010E+01 cm _ |
344 'Frac. of DHLW Mixed ;_ _

34;I with MIT Fuel lmrT.0W0Ea~l
346 Mixture Volume 9.4512E+05 cm^3 3
347 Calculated lume 9.4512E+05 cmA3
348 Distance from Center cm _ _ _

349

352 _ 'l

354, i

355 i DHLW and Degraded MIT Fuel Homogeneous Mixture below

1351 (10% DHLW in Mixture, 0.26 Void Fraction, 0 g Gd, 0 g Fe203

357 i DLW Clay
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Inverse

_ A | B | C | D | E | F | G | H

358 Cylinder Segment Volume Calculation . (atom/barn/cm)
359 _H 3.55893E-03

36o y Calculations I i 1.97883E-02

361 F 5.88292E-07

362 U02 Frac. Remaing i~L Na 2.49797E-05
363 Cylinder Radius 86_5_cm Mg 2.57324E-04
364 CylinderLength 3041cm .Al 1.18129E-03
365 ylinder Volume 7.1459E+06 cm^3 _ Si 6.18950E-03
366 1/2 Cylinder Volume 3.5729E+06 PI 1.76488E-06
367 DHLW Volume 4.9933E+06 cmA3 K 4.59207E-04
368 Degraded MIT Volumo 2.0005E+05 cmA3 Ca 1.34777E-04
369 Mass of Gd O.OOOOE+00 g Mn 2.50252E-04
370 iDen. of Gd 7.9004E+001g/cmA3 ! Fe 1.67546E-03
371 Vol. of Gd 0.0000E+00 cmA3 Ni 2.05882E-04
372 Mass of Fe2O3 _ _ 9 'U-238 0.00000E+00
37 Den. of Fe2O3 S.2400E+OO ;g/cmA3

374 Vol. of Fe2O3 I O.OOOOE+O0icmA3 __ !
375 Total iVoid Fraction Pu-239 1.03481E-09
376 Total Volume 7.0180E+06icmA3
377 Calculated Volume I 7.0180E+06icmA3 Total 3.37283E-02

378 Mixture Distance from Center I 7.81010E+01 Icm
379 Frac. of DHLW Mixed i
380 with MIT Fuel TO OOOOE-11
381 Mixture Volume 9.4511 E+05 cmA3
382 Calculated Volume 9.4511 E+05 cmA3
383 Distance from Center cm
384 I
385
386 i _ _
387 - _-

388
389 1 _ _ _ _ __ _ _ _ _ _ _

390 DHLW and Degraded MIT Fuel Homogeneous Mixture below
391 (10% DHLW in Mixture, 0.26 Void Fraction, 80 g Gd, 295105 g
39.2_ _ _ i i IDHLW Clay
393 Cylinder Segment Volume Calculation: _ '(atom/barn/cm)
394 I_ _H 3.55893E-03
3951 ~ Geometrv Calculations :0 1.97883E-02

396 F 5.88292E-07

397 |U02 Frac. Remaing _ , Na 2.49797E-05
398 Cylinder Radius ] 86.5 cm ,g 2.57324E-04
399 Cylinder Length 304 cm Al 1.1 8129E-03
400 ICylinder Volume J7.1459E+06 cm^3 Si 6.18950E-03
401 .1/2 Cylinder Volume 3.5729E+06 P 1.76488E-06
402 .:DHLW Volume 4.9933E+06 cmA3 K 4.59207E-04
403 Degraded MIT Volumd 2.0005E+05 cmA3 , Ca 1.34777E-04
404 Mass of Gd f8.OOOE+01 g Mn 2.50252E-04
405 Den. of Gd 7.9004E+00 g/cmA3 !Fe 1.67546E-03
406 Vol. of Gd I 1.0126E+01 cmA3 . Ni - 2.05882E-04
407 _ Mass of Fe2O3 _ 17U-238 0.OOOOOE+00
408 iDen. of Fe203 I 5.2400E+00 g/cmA3
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Inverse

A B C D EF G H
409 lVol. of Fe2O3 5.6318E+04 cmA3 I
410 Total Void Fraction I Pu-239 1.03481 E-09
411 Total Volume 7.0942E+06 cmI 3 j

412 Calculated Volume 7.0942E+06 cmA3 Total 3.37283E-02
413 Mixture Distance from Center 8.19300E+01 cm
414 ! Frac. of DHLW Mixed _

415 ,with MIT Fuel `.A O0E-O1 ______

416 jMixture Volume i 1.0212E+06 cmA3 _ _I

417 'Calculated Volume i 1.0212E+06:cmA3 _

418 Distance from Center
419 1 _ _ _ _ _ _

42C0i1
421'' i!ii
422
423i
424 I

425 'DHLW and Degraded MIT Fuel Homogeneous Mixture below
426 i(10% DHLW in Mixture, 0.26 Void Fraction, 60 g Gd, 295105 g
427 1 i _ DHLW Clay
428 !Cylinder Segment Volume Calculation (atom/barn/cm)
429 i H 3.55893E-03
430 jGeometry Calculations _ 0 1 1.97883E-02
431 !I_ F 5.88292E-07
432 !U02 Frac. Remaing Na 2.49797E-05
433 Cylinder Radius 86.51cm 1Mg 2.57324E-04
4341 Cylinder Length 3041cm Al 1.18129E-03
435 Cylinder Volume 7.1459E+061CmA3 Isi 6.18950E-03
436 1/2 Cylinder Volume 3.5729E+06' IP 1.76488E-06
437 IDHLW Volume 4.9933E+06!cmA3 1K 4.59207E-04
438 Degraded MIT VolumE 2.0005E+05[cmA3 Ca 1.34777E-04
439 Mass of Gd 6.OOOOE+01 Mg ,n 2.50252E-04
440 IDen. of Gd 7.9004E+O0Og/cmA3 :Fe . 1.67546E-03
441 Vol. of Gd 7.5946E+OOIcmA3 Ni | 2.05882E-04
442 I Mass of Fe203 _9 ,U-238 | O.OOOOOE+00
443 IDen. of Fe203 5.2400E+OOgl/cmA3 i-_.

444 Vol. of Fe203 5.6318E+04 cmA3 j_ _

445 Total Void Fraction 'Pu-239 1.03481 E-09
446 !Total Volume 7.0942E+06!cmA3 '
447 Calculated Volume I 7.0942E+06 cmA3 i Total 3.37283E-02
448 Mixture Distance from Center 19 8.1300E+01 cm
449 Frac. of DHLW Mixed i _

450 with MIT Fuel COOOOE401I
451 Mixture Volume 1.0212E+061cmA3
452 Calculated Volume 1.0212E+06 cmA3 I j
453 _ _Distance from Center - _cm

454

455!!i

457
45 5 I i '
459.
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Inverse

A B C D E F G H

460 DHLW and Degraded MIT Fuel Homogeneous Mixture below

461 I 110% DHLW in Mixture, 0.26 Void Fraction, 40 g Gd, 295105 g

462 I| 
DHLW Clay

463 Cylinder Segment Volume Calculation (atom/barn/cm)

464 
3.55893E-03

465 Geometry Calculations O 1.97883E-02

46 'F 5.88292E-07

467 IU02 Frac. Remaing : .0375 Na 2.49797E-05

468 Cylinder Radius 86.Scm Mg 2.57324E-04

469 Cylinder Length 304:cm Al 1.18129E-03

470 Cylinder Volume 7.1459E+06'cmA3 Si 6.18950E-03

471 1/2 Cylinder Volume 3.5729E+06 P 1 .76488E-06

472 DHLW Volume 4.9933E+06cmA3 K 4.59207E-04

473 Degraded MIT Volume 2.0005E+05 cmA3 !Ca 1.34777E-04

474 Mass of Gd 4.OOOOE+01 9g Mn 2.50252E-04

475 !Den. of Gd 7.9004E+00 g/cmA3 _ Fe 1.67546E-03

476 Vol. of Gd 5.0630E+OO cn3 INi 2.05882E-04

47. Mass of Fe203 9U-238 O.OOOOOE+00

Den. of Fe2O3 5.2400E+00 g/cM3
47. Vol. of Fe203 5.6318E+04 cm^3

480 Total Void Fraction Pu-239 1.03481 E-09

481 Total Volume 7.0942E+06:cmA3

482 'Calculated Volume 7.0942E+06 cmA3 Total 3.37283E-02

483 Mixture Distance from enter 8.19300E+01lcm i

484 iFrac. of DHLW Mixed
4851 with MIT Fuel --1.0000E-011!
486 _ Mixture Volume i.0212E+O6IcmA3 ;

48, Calculated Volume 1 .0212E+06IcmA3 iI __|

488 Distance from Center _ _ __cm______

492
493 _

494

495 DHLW and Degraded MIT Fuel Homogeneous Mixture below

496 (10% DllLW in Mixture, 0.26 Void Fraction, 20 g Gd, 295105 g

497 j'DHLW 
Clay

498 C linder Segment Volume Calculation! (atom/barn/cm)

49H , 
3.55893E-03

50 iGeomet Calculations i 0 1.97883E-02

501 F 5.88292E-07

50 U02 Frac. Remaing I Na 2.49797E-05

503 Cylinder Radius 86.5'cm 1 M 2.57324E-04

504 Cylinder Length 304cm Al 1.18129E-03

505 Cylinder Voume 7.1459E+06 cm( 3 _ Si 6.18950E-03

506 1/2 Cylinder Volume I 3.5729E+06 ! P 1.76488E-06

507 DHLW Volume I 4.9933E+06 cm^3 ' K 4.59207E-04

508 !Degraded MIT Volume 2.0005E+05 cm^3 Ca 1 .34777E-04

509 Mass of Gd 1 2.OOOOE+O1 'Mn !2.50252E-04

510 Den. of Gd 7.9004E+00 /cmA3 Fe 1.67546E-03
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Inverse

A B C D E ] F G H
511 Vol. of Gd j 2.5315E+00icmA3 Ni 2.05882E-04
512 Mass of Fe2O3 U238 ;O.OOOOOE+00
513 _ Den. of Fe2O3 5.2400E+O0! gcm^3
514 Vol. of Fe2O3 5.6318E+04 cmA3
515 Total Void Fraction Pu-239 1.03481 E-09
516 Total Volume I 7.0942E+06icmA3
517 Calculated Volume I 7.0942E+061cmA3 Total 3.37283E-02
518 Mixture Distance from Center I 8.19300E+01 cmI
519 IFrac. of DHLW Mixed' i i I
520 iwith MIT Fuel jeiA.iOOE-OfI
521 Mixture Volume 1.0212E+06 cm^3 ;3_
522 Calculated Volume 1.0212E+06 cmA3 *_I
523 I Distance from Center 4cm i

5241I
5251

527 .

528

530 ;DllLW and De graded MIT Fuel Homogeneous Mixture below
531 fi '(IO"% DHLW in Mixture, 0.26 Void Fraction, O g Gd, 295105 9
532 i DHLW Clay

5331 Cylinder Segment Volume Calculation :(atom/bam/cm)

5341iI H I 3.55893E-03

535 Geoer Calculations I O 1.97883E-02

53t61 F !5.88292E-07

53,1 U02 Frac. Remaing [S"iX WU' Na 2.49797E-05i
538 Cylinder Radius 86.51cm Ma 2.57324E-04

53' Cylinder Length 3041 cm Al 1.18129E-03

54t Cylinder Volume j7.1459E+06 CMA3 |Si 6.18950E-03
541 112 Cylinder Volume !3.5729E+06| P 1.76488E-06

542 DHLW Volume i4.9933E+061cm^3 K j4.59207E-04

543 Degraded MIT Volumd 2.0005E+05icm^3 Ca i1.34777E-04

5441 Mass of Gd _.OOE0 Mn I 2.50252E-04

545 Den. of Gd 7.9004E+O0ig/crn^3 I!Fe |1.67546E-03

5461 Vol. of Gd -iO.OOOOE&O00jcm^3 'Ni 2.05882E-04

542 Mass of Fe203 _ __U-238 .O.OOOOOE+OO

542 Den. of Fe203 7g/crn^_0_ g A3 __ __

549 Vol. of Fe203 i5.6318E+041cm^3

55t Total Void Fraction :Pu-239 1.03481 E-09

551 ITotal Volume 7.0941 E+06 IcmA3 i
5527 _ICalculated Volume 7.0941 E+06 !cm^3___ .3 Total 3.37283E-02

55' Mixture Distance from Center 8.1u9250E+01 lcm;
5541 Frac. of DHLW Mixed,
5530 'with MIT Fuel _HLWadow

553 _Mixture Volume 1.0212E+06%cMi3 i
553 ltalculated Volume 1.0212E+06Vlmu3 C
558 113istance from Center cm

56 0 _ I F 5
56l t 1 ! I l I
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Inverse

I J K L M N 0 P J Q

2 ___ _

4 iVoid Frac. 0.272

5DHLW ! . . _

6 _ _ _ _ _ _ _ _- ___

7 |Degraded MIT Fuel Mixture _ _ (atoms/barn cm)

8 | Mass(g) _WT

9 H 1001.50C 1.8191 E-02
10 0 3.72E+05 15.99492 0 18016.50C 6.0034E-02
11 iF 9019.50C O.OOOOE+00

12 iNa 11023.50C O.OOOOE+00

13 I 1Mg 12000.50C O.OOOOE+00

14 'Al 4.14E+05 26.98154 jAl 13027.50C 3.3643E-02 _

15 Si 14000.50C O.OOOOE+00

16 P 15031.50C O.OOOOE+00

17 1 K 19000.50C O.OOOOE+00

18 1 Ca 20000.50C 0.OOOOE+00
20 F 0 Mn 25055.50C O.OOOOE+00
20 ,Fe IO.OOE+00 55.847 i Fe !26000.55C O.OOOOE+00

21 _ i , ' Ni 28000.50C O.OOOOE+00
22 IU-238 1 1452i 238.0508 U-238 192238.50C 1.3368E-05

23 U-235 | 246841 235.0439 U-235 !92235.50C 2.3016E-04
24 j U-234 j 2641 234.0409 U-234 192234.50C 2.4722E-06

25_ _ _ i j iPu-239 194239.55C O.OOOOE+00 _ -

26 IGd i O.OOOOE+00 157.25 iGd-152 64152.50C O.OOOOE+00

27 _ __ jGd-154 .64154.50C O.OOOOE+00

28 i j - Gd-155 64155.50 O.OOOOE+00

29 i | __I Gd-1 56 64156.50 O.OOOOE+00_
30 i : -Gd-1 57 64157.50 O.OOOOE+00

31 lGd-158 64158.50 O.OOOOE+00

32 ;Gd-160 64160.50 O.OOOOE+00
331, __

34 Total 1.1211 E-01

35 , _ - _ , _ - - _ - - _ _ _ _ _ _ __ _

36 _ ; H/U-235 I 79.035199
37_I i__._ __

3B ---_-_____ ______ !_____

39 _ Void Frac. 0.272 _ _
40 HLW I _ . _

41 Fl.

42 Degraded MIT Fuel Mixture I __(atoms/barn cm)

43 __ __ _ Mass(g) WT _
44 H 1001.50C 1.9629E-02

45 . 0 3.72E+05 15.994921 0 8016.50C 3.9753E-02 _ |

46 ____- F _ 9019.50C 2.3776E-07 ___

47 | _iNa 111023.50C 1.0096E-05
48 ___- ________I ____ 12000.50C 1.0400E-04 __

49__ _A 4.14E+051 26.98154 Al - 13027.50C 1.5443E-02

50 _ Si 14000.50( 2.5015E-03

51 , P 15031.50C 7.1328E-07
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Inverse

I I JI K L I M | N _0 P

52 *K i19000 .50C 1.8559E-04

53 I *Ca 20000.50C 5.4471 E-05

54 ' _ Mn 25055.50C 1.0114E-04

55 Fe O.OOE+OO' 55.847 Fe 26000.55 6.7715E-04

56 __ Ni 28000.50C 8.3208E-05_

57 U-238 1452 238.05081 U-238 92238.50 5.9466E-06

58 _ U-235 24684 235.0439 U-235 92235.50C 1.0238E-04

59 U-234 264 234.0409 U-234 92234.50C 1.0997E-06

60 Pu-239 94239.55 4.1822E-10

61 Gd O.OOOOE+00 157.25 __ ' Gd- 152 64152.50 O.OOOOE+00

62 Gd-154 i64154.50 O.OOOOE+00

63 Gd-155 64155.50 O.OOOOE+00

64 _ _ _ Gd-156 64156.50 O.OOOOE+00

65 Gd-1 57 64157.50 O.OOOOE+00

66 | ;Gd-158 64158.50 O.OOOOE+00

67 I Gd-160 64160.50C 0.OOOOE+00

68 __ _ _ _ _____ __ __

69 _--- _ Total 7.8653E-02
70 ________ - V____________
70
71 /_ HU-235 191.719373

741 !Void Frac. 0.272

75 DHLW
76) __ _

77 Degraded MIT Fuel -Mixture (atoms/barn cm)

78 -Mass(g) WT _ OO50 2041E2

79 , H 1001.500 2.0041E-02
80 0 : 3.72E+05 15.99492; 0 8016.50C 3.3951E-02

81 ____ i j F 9019.50C 3.0577E-07

82_r_ | i Na 11023.50 1.2983E-05

83 - 1 Mg 12000.50C 1.3375E-04

84 Al 4.14E+05: 26.981541 Al 13027.50C 1.0237E-02

85 . . I _Si 14000.50C 3.2171 E-03

B6 F -:- IP 15031.50C 9.1731E-07

87 .K 19000.50C 2.3868E-04

88 Ca 20000.50 7.0052E-05

89 ___ 'Mn 25055.50( 1.3007E-04

90 [Fe O.OOE+00 I 55.847 1 26000.55C 8.7084E-04

91 [-____ = Ni :28000.50C 1.0701E-04

92 IU-238 1452 238.0508 U-238 92238.50C 3.823BE-06

93 _U-235 24684 235.0439 U-235 92235.50C 6.5836E-05

94 'U-234 264 234.0409 !U-234 192234.50C 7.0714E-07

95 _ 
Pu-239 1 94239.55C 5.3785E-10

96 <Gd 0.OOOOE+00 157.25 2Gd- 52 6415250C O.OOOOE+00

97 _ _ _____ Gd-15i !64154.50( O.OOOOE+OO

98 ; Gd-155 64155.50 O.OOOOE+00

99 _ Gd-156 64156.50 O.OOOOE+00

100 I I Gd-157 64157.50 0.OOOOE+00

101 ___ ___- _ Gd- 1 5 64158.50 O.OOOOE+00

102 __ __ I Gd-160 64160.50C 0.OOOOE+00
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Inverse

_ I J | K L [ M N 0 P Q
1031ll
104 _ . Total 6.9081 E-02

1 0 5 1 _ _ _ _ ____

106 1 _ H/U-235 304.403546
1071
10{ I
108 I ! Void Frac. 0.272

110 HLW I | , _
1 1 1 ) ' _ _ _ _ ! _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 Degraded MIT Fuel _ _ Mixture (atoms/barn cm)
113 3Mass(g) jWT {
114 _ H 1001.50C 2.0236E-02
_ 3.72E+05' 15.99492! 0 .8016.50C 3.1202E-02

11f F 9019.50C 3.3800E-07
11, I Na 1 1023.50C 1.4352E-05
1 __ | Mg 12000.50C 1.4784E-04

119 Al 4.14E+05 26.98154 Al 13027.50C 7.7705E-03
1201 Si 14000.50C 3.5561 E-03
121_ P 15031.50C 1.0140E-06
_2 K .19000.50C 2.6383E-04

123 Ca .20000.50q 7.7435E-05
124 IMn 25055.50C 1.4378E-04
125 Fe O.OOE+00 55.847 Fe 26000.55C 9.6262E-04
26,I N28000.50C 1.1829E-04

127 _ U-238 I 1452 : 238.0508 U-238 92238.50C 2.8179E-06
1281 U-235 24684, 235.0439 U-235 92235.50q 4.8516E-05
129' U-234 2641 234.0409; U-234 92234.50C 5.2112E-07
130 | Pu-239 94239.55C 5.9454E-10
131 Gd O.OOOOE+00 157.25 Gd-152 64152.50C O.OOOOE+00
132 _Gd-154 64154.50C O.OOOOE+00
133' Gd-155 64155.50C O.OOOOE+00
134 __ I 1 Gd-156 .64156.50C 0.OOOOE+00
135 I Gd-157 '64157.50 O.OOOOE+00
136 Gd-158 ;64158.50 O.OOOOE+00
137 _ lGd-160 164160.50 O.OOOOE+00
138 _ i I
139I 6.4546E-02
140 i _

141 _ _ H/U-235 417.08772
142

143 . - |Void Frac. 0.272 1
145 DHLW [ , I - _

146 ) 3_ -_ _!_-_-_ _-

147 Degraded M MIT Fuel WMixture (atoms/barn cm)
148 Mass(g) !WT ,____

149 ' H .1001.50C 2.0349E-02
150 0 3.72E+05i 15.99492 : O8016.50C 2.9598E-02 __ |

151 F 9019.50C 3.5680E-07

152 Na 11023.50C 1.5150E-05
153 . Mg 12000.50C 1.5607E-04
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Inverse

I I J K L M N 0 P a

154 JAI 4.14E+05j 26.98154 Al 13027.50C 6.3312E-03
155 I , Si 14000.50C 3.7540E-03

_ __ _ __ t 15031.50C 1.0704E-06

157 1 I K 19000.50C 2.7851 E-04

158 - j Ca 20000.50C 8.1743E-05

159 __ _ _ _ _ rn 25055.50C 1.5178E-04

160 _ Fe I O.OOE+00 55.847 i Fe 26000.55C 1.0162E-03

161 . 1 : 28000.50C 1.2487E-04
162 'U-238 I 14521 238.0508 U-238 92238.50C 2.2310E-06

163 U-235 1 246841 235.0439 JU-235 92235.50C 3.8411 E-05

164 U-234 | 264. 234.0409 U-234 92234.50C 4.1258E-07

185 i:Pu-239 94239.55C 6.2761E-10

166 Gd O.OOOOE+00 157.25 Gd-152 64152.50C O.OOOOE+00
167 Gd-154 64154.50C O.OOOOE+00

168 I_ 'Gd-155 .64155.50C O.OOOOE+00

169 Gd-156 ;64156.50C O.OOOOE+00

170 1I Gd-157 64157.50C O.OOOOE+00
1711 Gd-158 64158.50C O.OOOOE+00
172 Gd-160 64160.50C O.OOOOE+00
173 _
174 Total t6.1900E-021
175 _ _

176 H/U-235 1 529.771893

177 ;
178 _ _ I_ _ __ _ _ _ _ _ _

1795 Void Frac. 0.272

180 HLW _

182 Degraded MIT Fuel Mixture __ '(atoms/barn cm)

183 Mass(g) IWT
184 _H 1001.50C 2.0424E-02
185 0 3.72E+05 15.99492 0 8016.50C 2.8547E-02
186 F 9019.50C 3.6912E-07
187 __ Na 11023.50C 1.5673E-05 __ -
18 _ ___ Mg 12000.50C 1.6146E-04 _

185 Al 4.14E+051 26.98154 Al 13027.50 5.3881 E-03 _

19Si 14000.50 3.8836E-03

191_ I P 15031.50 1.1074E-06___
1921 I K . 19000.50 2.8813E-04

193 Ca 20000.50 8.4565E-05
194 Mn _ 25055.50C 1.5702E-04
195 IFe O.OOE+00 55.847 Fe 26000.55C 1.0513E-03
196 I _ Ni 28000.50C 1.2918E-04
197 _U-238 1452 238.0508 U-238 92238.50C 1.8464E-06 __

198 U-235 24684 235.0439 U-235 92235.50C 3.1790E-05
199 U-234 264 234.0409 U-234 92234.50C 3.4146E-07

200 Pu-239 94239.55C 6.4929E-10
201 Gd ; O.OOOOE+00 157.25 :Gd-152 64152.50C 0.OOOOE+00 __

202 ; Gd-154 64154.50C 0.OOOOE+00
203 _ _ Gd-155 64155.50C O.OOOOE+OO
204 i Gd-156 64156.50C O.OOOOE+00 _1 __
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-

Inverse

I J K L M N 0 O
205 ,Gd-157 164157.50 OE+

206 5 C_ Gd -i58 64158.50 C O.OOOOE+0O
207 : Gd-i 60 164160.50C O.OOOOE+0O

209 Total 6.0166E-02
210 __ _ _ _
211 _ L H/U-235 642.456067

212
213_
214 -Void Frac. 0.26
215 DHLW
216) 3i
217 Degraded MIT Fuel ;Mixture (atoms/barn cm)
218 ! Mass(g) WT _ =
219 H :1001 .50C 1.9269E-02
220 0 15.994921 801 6.50C 3.3959E-02
221 I ; .F 9019.50C 3.1081 E-07
222 Na 11023.50C 1.3197E-05
223 'Mg 12000.50C 1.3595E-04
224 Al 4.14E+05 26.981541 Al 13027.50 1.0406E-02
2251 Si 114000.50 3.2700E-031
226 P 15031.50 9.3242E-07
227 K 19000.50 2.4261 E-04
228 Ca 20000.50 7.1206E-05
229 :Mn 25055.50 1.3221 E-04

230 Fe O.OOE+00 55.847 Fe 126000.55 8.8518E-04
231__ Ni :28000.50 1.0877E-04
232 U-238 1452 238.0508i U-238 92238.50 3.8867E-06

233 U-235 24684 235.0439: jU-235 92235.50 6.6920E-05
234 IU-234 264 234.04091 [U-234 92234.50 7.1879E-07
235 _ i __I Pu-239 94239.55 5.4671E-101
236 Gd 8.OOOOE+01 157.251 iGd-152 64152.50 6.4836E-10
237 2 Gd-154 64154.50 7.0672E-09
238 _ Gd-155 64155.50 4.7979E-081

239 Gd-156 164156.50 6.6360E-08
240 I Gd-157 164157.50 5.0734E-08
241 __ I Gd-158 !64158.50C 8.0527E-08
242 I Gd-160 64160.50C 7.0866E-08

244 _ Total 6.8566E-02
2451

246 H/U235 287.934351
247 _
248 - --
249 ____|Void Frac. 0.26--
250 DHLW|I
251 3) __ -

252 IDegraded MIT Fuel 'Mixture!__ (atoms/barn cm)
253 - Mass(g) WT _ ,
254 _ _ __| H _1001.50C 1.9269E-02 i

255 0 3.72E+05 15.99492 0 8016.50C 3.3959E-02_
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Inverse

J K L M N 0 P

256 I F .9019.50C 3.1081E-07
257 Na 11023.50C 1.3197E-05
258 Mg '12000.50C 1.3595E-04

259 Al 4.14E+05 26.98154 Al 13027.50C 1.0406E-02

260 Si 14000.50 3.2701 E-03
2 P 15031.50 9.3242E-07

262 K 19000.50 2.4261 E-04

263 Ca 20000.50 7.1206E-OS

264 Mn ,25055.50 1.3221E-04
265 Fe O.OOE+00 55.847 Fe '26000.55C 8.8519E-04
266 I Ni 28000.50 1.0877E-04
267 U-238 1452 238.05081 ,U-238 92238.50 3.8868E-06

26E U-235 24684 235.0439 1 U-235 92235.50 6.6920E-05

26 U-234 264 234.0409 U-234 92234.50 7.1879E-07

27( !Pu-239 94239.55 5.4671E-10
27 Gd 6.OOOOE+01 157.25 iGd-152 64152.50 4.8627E-10

27 Gd-154 64154.50 5.3004E-09

27: Gd-155 64155.50 3.5984E-08
27 Gd-156 64156.50 4.9770E-08
27! Gd-157 64157.50 3.8051 E-08

276 Gd-1 58 64158.50 6.0395E-08
277 Gd-160 64160.50 5.3150E-Ocl
27f8;
27 Total i 6.8566E-02
280 I

281_ H/U-235 287.933411
821

28 Void Frac. 0.26

28 HLW__
286 3)
28 Degraded MIT Fuel Mixture (atoms/barn cm)

28 IMass(q) WT __ ____

H 1001.50C 1.9269E-02

29 I 3.72E+051 15.994921 0 8016.50C 3.3960E-02 ____

291__ I F 9019.50C 3.1081E-07 ___

292 Na 11023.50C 1.3197E-05 ___

29_ _ _ Mg 12000.50 1.3595E-04 ___

Ai 4.14E+05 26.981541 Al 13027.50 1.0406E-02

29_____-_5- Si 14000.50 3.2701 E-03 ___.__ -

296I_ P 115031.50 9.3243E-07
297 __K '19000.50 2.4261 E-04

298___ Ca 20000.50C 7.1206E-05 ____

29'9 __Mn 25055.50C 1.3221 E-04 ___-

300 Fe TO.OOE+00 55.847! Fe 26000.55 8.8519E-04
3Ni ;28000.50C 1.0877E-04 ____

_ _U-238 1452 238.0508_ ;U-238 92238.50C 3.8868E-06

303 U-235 24684 235.0439 IU-235 .92235.50 6.6920E-05

304 U-234 _ 264 I234.0409 'U-234 _92234.50 7.1879E-07

305 i _ __ i Pu-239 94239.55 5.4671 E-10
306 Gd t4.0OOOE+01 157.25 -Gd-152 64152.50 3.2418E-10
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Inverse

IJ K L M N 0T pI o

307 I | Gd-154 164154.50C 3.5336E-09

308 | Gd-155 64155.50C 2.3990E-08

309 i Gd-156 '64156.50C 3.3180E-08

310 iGd-157 64157.50C 2.5367E-08

311 ! Gd-158 64158.50 4.0264E-08

312 Gd-1 60 64160.50C 3.5433E08

313 . I

314 ____ _ Total 6.8566E-02
3 1 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

316 r _ |H/U-235 287.93247

3171l

31Void Frac. 0.26

320 DHLW ! i

321) Degraded IIT Fuel Mixture (atoms/barn cm)

32' . ' Masstg) ' T ;
32; H 1001.50C 1.9269E-02

32' O 3.72E+05 15.99492| O 8016.50C 3.3960E-02

326 1 F :9019.50C 3.1081 E-07

327 Na 11023.50 1.3197E-05

3281 Mg 12000.50 1.3595E-04

329 Al 4.14E+05 26.98154 Al 13027.50( 1.0406E-02

330 Si 14000.50 3.2701 E-03

331 ; ' P 15031.50 9.3243E-07

33 _ ' K 19000.50 2.4261 E-04

33 _ , Ca 120000.50 7.1206E-05

3 ' '_ Mn 25055.50( 1.3222E-04

335 Fe O.OOE+00 55.847 Fe 26000.55 8.8519E-04
3Ni 28000.50 1.0877E-04

337 U-238 1452 238.0508, U-238 92238.50 3.8868E-06

338 U-235 246841 235.0439' U-235 92235.50 6.6921E-05

339 .U-234 264 234.0409 U-234 92234.50 7.1880E-07

340 Pu-239 94239.55 5.4672E-1 0

341 1Gd 12.0000E+01 157.25j Gd-1 52 64152.50C 1.6209E-10

342 I i | Gd-154 64154.50( 1.7668E-09

343 I _ Gd-155 64155.50C 1.1995E-08

344 _Gd-156 
64156.50 1.6590E-08

345 _ _ _ iGd-157 64157.50 1.2684E-081

346_ iGd-158 164158.50C 2.0132E-081

347 . Gd-160 !64160.50( 1.7717E-08

349 _ ___ i Total 6.8566E-02 __=

3 50-I _ _ _ _ _ _ _ _ _ __

351 . - H/U-235 287.93153 |

352 ---- -L - = - --_ _ -- I
353 _ I __

354 . __ Void Frac.; 0.261

355 DHLW _ :
356 _____ M

37IDegraded MIT Fe Mixture :(atoms/barn cm)
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Inverse

J K L M N 0 P Q

358 Mass(g) WT
359 i H 1001.50C 1.9269E-02

360 0 3.72E+05 15.99492 0 :8016.50C 3.3960E-02

361 __ F 9019.50C 3.1081 E-07

3621 Na 11023.50C 1.3197E-05
363- _ Mg 12000.50C 1.3595E-04

364 _Al 4.14E+05i 26.98154 Al 13027.50 1.0406E-02

365 _ 1Si 14000.50C 3.2701 E-03

366 ! _ _ __P_ 15031.50C 9.3243E-07

367 i I K 19000.50 2.4261 E-04

_________Ca 20000.50C 7.1207E-05
369 _ i Mn 25055.50C 1.3222E-04

370 [ Fe i .OOE+OO 55.847 Fe 26000.55C 8.8520E-04

371 - _ iNi .28000.50C 1.0877E-04
372 i U-238 ! 1452 238.0508 U-238 92238.50C 3.8868E-06

373 1 U-235 24684 235.0439 1TU-235 92235.50C 6.6921 E-05

374 IU-234 264 234.0409 iU-234 192234.50C 7.1880E-07

375 _ : Pu-239 94239.55C 5.4672E-1C0

376 _Gd O.OOOOE+00 157.25 tGd-152 64152.50C O.OOOOE+00

377 1 G --- d-154 64154.50 O.OOOOE+00

378 - .Gd-155 64155.50 O.OOOOE+00

3791 :Gd-156 i64156.50 O.OOOOE+00
380 1 _ i Gd-i57 64157.50 O.OOOOE+00

381 _ Gd-158 '64158.50 O.OOOOE+00

382 _ _ Gd-160 - 64160.50C O.OOOOE+00C _ |

383 - _ __
384 I Total 6.8566E-02
385 I : . ,_.
386 H._ __ HIU-235 287.930589

387 ! -
389 i Void Frac. 0.26 __

390 HLW j .- j
391 Fe2O3) I ' ___

392 IDegraded MIT Fuel I Mixture (atoms/barn cm)
393 | _Mass(g) IWT

3 __-t_ i__ H 1001.50C 1.9128E-02 ___

390 4.60E+05- 15.99492 0 8016.50C 3.5346E-02 _ -

396 _ -F 9019.50C 2.8764E-07

397 i Na 11023.50C 1.2214E-05
_ ___ A l Ma 12000.50C 1.2582E-04

399 jAI 4.14E+05 26.98154! Al 13027.50C 9.6305E-03 _ _

400 i _ _ _ _ I si .14000.50C 3.0264E-03 _ __

401 __ T - P 15031.50C 8.6293E-07

402 -- r _ K 1 9000.50C 2.2453E-04 = =_ _

403 : Ca :20000.50C 6.5899E-05

404 I ___I _ _ Mn 25055.50C 1.2236E-041

405 IFe 2.06E+05 -55.847 Fe 26000.55C 2.9990E-03 __ -

406 ___ _ . Ni 28000.50C 1.0067E-04 ___

407 U-238 __ ___2_U3 92238.50C 3.5971E-06 __

408 U-235 24684! 235.0439 U-235 92235.50C 6.1933E-05
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Inverse

I I I J I K L I M I N | P.
4091 'U-234 ; 264 234.04091 U-234 92234.50C 6.6522E-07
410 - Pu-239 94239.55C 5.0597E-10
411 'Gd 8.0000E+01 157.25' Gd-152 64152.50C 6.0004E-10
412 ';1! Gd-154 64154.50C 6.5405E-09
413 I Gd-155 64155.50 4.4403E-08
414 ; 1 Gd-156 64156.50 6.1415E-08
415 ' Gd-157 ,64157.50C 4.6954E-08
4161 Gd-158 :64158.50C 7.4526E-08
417 Gd-160 64160.50C 6.5585E-08
418 _
419 iTotal 7.0850E-021
420 . I
421 ! - !H/U-235 ! 308.8574211
42_1 I
4231!
424 I Void Frac. 0.261
425PHLW I _

4261 Fe2O3) _ i _.

427 Degraded MIT Fuel I Mixture l(atoms/barn cm)
428 i Mass(g) ;WT I
429 - H 1001.50C 1.9128E-02
430 O T 4.60E+05 15.99492 0 8016.50C 3.5346E-02

431 F ,9019.50C 2.8765E-07

432 1 'Na 11023.50C 1.2214E-05
433 _ Mg :12000.50C 1.2582E-04
4341 Al 4.14E+05' 26.98154 Al :13027.50C 9.6305E-03
435 ; Si 14000.50C 3.0264E-03
436 . P 115031.50C 8.6294E-07
437 I K i 19000.50C 2.2453E-04
438 _ ., _Ca 120000.50C 6.5899E-05
43I Mn i25055.50C 1.2236E-04
440 i Fe 2.06E+05, 55.847 Fe 26000.55C 2.9990E-03
441 ; I !Ni .28000.50C 1.0067E-04
442 : U-238 1452 238.0508 U-238 92238.50C 3.5971 E-06
443 I U-235 246841 235.0439 U-235 92235.50C 6.1933E-05
444 U-234 264! 234.0409 U-234 92234.50C 6.6522E-07
445 . ; Pu-239 94239.55C 5.0597E-10
446 Gd 6.OOOOE+011 157.25 Gd-152 64152.50C 4.5004E-10
447 , i Gd-154 64154.50C 4.9054E-09
448 ' Gd-155 64155.50C 3.3303E-08
449 1 iGd-156 64156.50C 4.6061 E-08

450 i Gd-157 64157.50C 3.5215E-08
451 Gd-158 64158.50C 5.5894E-08
452; Gd-160 64160.50C 4.9189E-08
453 1 '

4541 Total 7.0850E-02
455 i,
456 'H/U-235 308.856481

_ __ _ . __457 , I
458
459 I Void Frac. l 0.261
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Inverse

J K [ L M N | P p
460 DHLW _ _ i__
461 Fe2O3) ' _ i
46 Mixture I (atoms/barn cm)
463 Mass(g) jWT __

464 _H 1001.50C 1.9128E-02
465 0 4.60E+051 15.99492 O 8016.50C 3.5346E-02
466 I F 9019.50C 2.8765E-07 ____

467 _ _ INa 11023.50C 1.2214E-05 _

4688 Mg 12000.50C 1.2582E-04 __ |
469 Al 4.14E+05' 26.98154 Al 13027.50 9.6305E-03
470 Si 14000.50 3.0264E-03
471 _ P 15031.50 8.6294E-07
472 ' K 19000.50 2.2453E-04
473 Ca 20000.50 6.5900E-05
474 Mn 25055.50C 1.2236E-04
475 Fe 2.06E+05 55.847 Fe 26000.55C 2.9990E-03
476 _ Ni 28000.50C 1.0067E-04
477 ! U-238 1452 238.05081 U-238 92238.50C 3.5971 E-06
478 U-235 24684 235.0439 U-235 92235.50C 6.1933E-05
479 U-234 264 234.0409[ U-234 92234.50C 6.6523E-07
480 i [ Pu-239 94239.55C 5.0597E-10
481 Gd 4.OOOOE+01 157 .2 5i Gd-152 64152.50C 3.0002E-10
482 _ _ Gd-154 64154.50C 3.2703E-09
483 i : _ Gd-155 64155.50C 2.2202E-08
484 3 L Gd-156 64156.50C 3.0708E-08
485 . j Gd-1 57 64157.50 2.3477E-08
486 1 Gd-i58 64158.50 3.7263E-08
487 I Gd-1 60 64160.50 3.2793E-08
488 . I
489 j Total 7.0850E-02
49C
491 H/U-235 308.85554
492 _ - _
493
494 I Void Frac. 0.26'
495 DHLW ' _!

496 Fe2O3) I _
497 Degraded MIT Fuel Mixture (atoms/barn cm)
498 Mass(g) WT _
499 , H :1001.50C 1.9128E-02
500 0 4.60E+05: 15.99492 O 8016.50C 3.5347E-02
501 F -9019.50C 2.8765E-07
5021 Na 11023.50C 1.2214E-05
503 _ _ Mg 12000.50C 1.2582E-04 _

504 Al 4.14E+05 26.981541 Al 13027.50C 9.6306E-03
505 Si A14000.50C 3.0264E-03
506 P 15031.50C 8.6294E-07
507 _ K 19000.50C 2.2453E-04
508 _ ___ Ca 20000.50C 6.5900E-05
509 ' 5.8471 Mn 25055.50C 1.2236E-04
510 Fe 2.06E+05 55.847 Fe 26000.55C 2.9990E-03 _1____
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Inverse

K L M N 0 P
511 1 Ni 28000.50C 1.0067E-04
512 U-238 1452 238.0508 U-238 92238.50C 3.5971 E-06
513 'U-235 24684. 235.0439! U-235 i92235.50C 6.1933E-05
514 U-234 264. 234.0409; U-234 92234.50 6.6523E-07
515 Pu-239 94239.55 5.0597E-10
516 Gd 2.0000E+01 157.25 IGd-152 64152.50C 1.5001E-10
517 Gd-154 64154.50C 1.6351 E-09
518 !Gd-155 :64155.50C 1. 1101E-08
519 IGd-156 ;64156.50C 1.5354E-08
520 ._Gd-157 64157.50C 1.1738E-08
521 Gd-158 64158.50C 1.8632E-08
522 Gd-160 64160.50C 1.6396E-08
523 _ __
524 _ I Total 7.0850E-02
525 ! _,
526 H/U-235 308.8546
527

529 ! Void Frac. 0.261
530 DHLW |_-
531e23 ;
532 Degraded MIT Fier (atoms/barn cm)
533 Mass(g) WT ;
534 H 1001.50C 1.9128E-02
535 :0 ! 4.60E+05 15.99492 0 8016.50C 3.5347E-02
53C IF 19019.50C 2.8765E-07
537 Na :11023.50C 1.2214E-05
538 Mg 12000.50C 1.2582E-04
539 Al 4.14E+05, 26.98154 Al 13027.50 9.6306E-03
540 Si 14000.50 3.0264E-03
541 P 15031.50 8.6295E-07
542 K 119000.50 2.2453E-04
543 iCa 120000.50 6.5900E-05
544 IMn 125055.50C 1.2236E-04
545 Fe 2.06E+05! 55.847 :Fe 26000.55C 2.9990E-03
546 ! Ni 28000.50C 1.0067E-04
547 tU-238 1452; 238.0508 U-238 92238.50C 3.5971 E-06
548 U-235 24684! 235.0439 U-235 '92235.50C 6.1934E-05
549 U-234 264! 234.0409 U-234 192234.50C 6.6523E-07
550 I ! Pu-239 94239.55C 5.0597E-10
551 Gd O.OOOOE+00 157.25 Gd-152 !64152.50C O.OOOOE+00
552 _____Gd-i54 64154.50C O.OOOOE+00
553 1 I !'Gd-155 64155.50C O.OOOOE+001
554 _ __ i__Gd-156 64156.50C O.OOOOE+00
555 ._ _ _ _ _| Gd-157 64157.50C O.OOOOE+00-
556 i Gd-158 64158.50 O.OOOOE+00
557 Gd-160 64160.50C O.OOOOE+00
558 _ ___-__
559 _ ITotal 7.0850E-02
560 ______ ___ _ _
561 I H/U-235 I 308.853659
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- -

Inverse

_ R S | T u
1
2
3i
4 !
5

7TDHLW (atoms/bam cm)
-8
9 H 1001.50C 2.0782E-02
10 0 8016.50C 2.3501 E-02
11 F 9019.500 4.2828E-07
12 Na 11023.50( 1.8185E-05
13 Mg 12000.50C 1.8733E-04
14 Al 13027.50C 8.5998E-04
15 Si 114000.50C 4.5060E-03
16 P 115031.50 1.2848E-06
17 K 19000.50C 3.3430E-04
1 8Ca 120000.50c 9.8118E-05
19 Mn 25055.50C 1.8218E-04
20 Fe 26000.55 1.2197E-03
21 Ni 28000.50C 1.4988E-04
221
23
24
25 Pu-239 94239.55C 7.5334E-101
26 Total i 5.1840E-02_
27 i _ i
28 i __
29 ; I
3 0 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 1 i__ _ _ 1 _ _ _ _ _ _ _ _ _ _

32
33

35
36 _
37i
38 , i
39 I i

42 DHLW _ (atoms/bam cm)
43
44 H 1001.50C 2.0782E-02
45 0 8016.50C 2.3501 E-02
46 F 9019.50C 4.2828E-07
47 Na 11023.50C 1.8185E-05
48 M 12000.50C 1.8733E-04
49 Al 13027.50 8.5998E-04
50 Si 114000.50 4.5060E-03
51 P 15031.50 1.2848E-06
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Inverse

R S T U
52 K 19000.50C 3.3430E-04
53 Ca 20000.50C 9.8118E-0O
54 Mn 25055.50C 1.8218E-04
55 Fe 26000.55C 1.2197E-03
56 Ni 28000.50C 1.4988E-04

58

59
60 Pu-239 94239.55C 7.5334E-10
61 Total 1 5.1840E-021

67
68
691
7 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

71 _ !
72 i
73 _ i
74 1 _
7 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
76 _ _ _

77 DHLW ;(atoms/barn cm)
78
79 HH 1001.50C 2.0782E-02
80 0 8016.50C 2.3501 E-02
81 FF 9019.50C 4.2828E-07
82 Na 11023.50C 1.8185E-05
83 Mg 12000.50C 1.8733E-04
84 Al 13027.50C 8.5998E-04
85 Si 14000.50C 4.5060E-03
86 P 115031.50C 1.2848E-06
87 K ! 19000.50( 3.3430E-04
88 Ca 20000.50t 9.8118E-05O
89 Mn 25055.50( 1.8218E-04
90 Fe 26000.55C 1.2197E-03
91 Ni 28000.50C 1.4988E-04
92
93
94
95 Pu-239 94239.55C 7.5334E-1 0
96 Total 5.1840E-02
97
98
99I
102 _

101
102
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Inverse

R S T U

1054 _
106
107 I
108 _ _

110 I
111 i__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

112 DHLW I (atoms/barn cm)
113
114 H 1001.50C 2.0782E-02
115 0 8016.50C 2.3501 E-02
116 F 9019.50C 4.2828E-07
117 Na 11023.50C 1.8185E-051
118 Mg 12000.50C 1.8733E-041
119 Al 13027.50 8.5998E-041
120 Si 14000.50 4.5060E-03
121 P_ 15031.50 1.2848E-06
122 K_ 19000.50 3.3430E-04
123 Ca 20000.50 9.8118E-05
124 Mn 25055.50 1.8218E-04
125 Fe 26000.55C 1.2197E-03

127 Ni f28000.50C 1.4988E-04
1281
129
130 Pu-239 94239.55C 7.5334E-101
131 Total 5.1840E-02
132 I_ _ _ _ _ _ _ _ _

133
134
135
136
137 t
138 i
1391
140 I
141 I
142
143 _ _ _
144 __ _ _ _ _ _ _ _

145 _
146
147 DHLW (atoms/barn cm)
148
149 H 1001 .50C 2.0782E-02
150 0 8016.50C 2.3501E-02
151 F 9019.50C 4.2828E-07
152 Na 11023.50C 1.8185E-05
153 Mg 12000.50C 1.8733E-04
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Inverse

R I S T U
154 Al R 13027.50C 8.5998E-04 3
155 Si 1 4000.50C 4.5060E-03
15P 15031.50C 1.2848E-06
15K 19000.50C 3.3430E-04
158 Ca 20000.50( 9.8118E-05
159 Mn 25055.50C 1.8218E-04
160 Fe 26000.55C 1.2197E-03
161 Ni 28000.50C 1.4988E-04
162
163
164_ _ _ _ _ _ _ _

165 Pu-239 94239.55C 7.5334E-10_
166 Total 5.1840E-02i
167

169 _ _ _ _ _ _ _ _

17'0

17!1 ==1
17211

1741

1761_ _ _ _ _ _ _ _

1771_ _ _ _

178 _ _ _ _ _ _ _ _ _

179 _ _ _ _ _

180 _ _ _ _

181 _ _ _ _ _ _ _ _

182 DHLW (atoms/bam cm)
183
184 H I1001.50C 2.0782E-02
185 O 18016.50C 2.3501 E-02
186 F |9019.50C 4.2828E-07
187 Na 11023.50C 1.8185E-05
188 Mg 12000.50C 1.8733E-04
189 Al 13027.50C 8.5998E-04
190 Si 14000.50 4.5060E-03
191 P 15031.50 1.2848E-06
192 K 19000.50 3.3430E-04
193 Ca 20000.50 9.8118E-051
194 Mn 25055.50C 1.8218E-04
19 Fe 26000.55C 1.2197E-03
196 Ni 28000.50C 1.4988E-04

197
199
200 Pu-239 94239.55 7.5334E-101
201 Total 5.1840E-021
202_ I
203_
204 i I

* \.
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Inverse

| l S T LIU
205 =
206 = =
207
208 _ _ _

2091

211
212
213
214
215
216_ _ _ _ _

217 DHLW (atoms/barn cm)
2181
219 1001.50C 2.0022E-02
220 0 8016.50C 2.3337E-02
221 F 9019.50C 4.3534E-07
222 Na 11023.50C 1.8485E-05
223 IM 12000.50C 1.9042E-04
224 Al 13027.50C 8.7415E-04
225 Si 14000.50C 4.5802E-03
226 P 15031.50C 1.3060E-06
227 K 19000.50C 3.3981 E-04
228 Ca 20000.50C 9.9735E-05
229 Mn 25055.50C 1.8519E-04
230 Fe 26000.55C 1.2398E-03
231 Ni 28000.50C 1.5235E-04
232 =
2331 _ _

2341
235 Pu-239 94239.55C 7.6576E-1 0
236 Total 5.1041 E-02

2 4 1 _ _ _ _ _ = _ _ _

2427

2 4 5 _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _

2461
247
2481
249
2504
251
252 DHLW _____(atoms/barn cm)
2531
254 H 1001.50C 2.0022E-021
255 0 8016.50C 2.3337E-021

BBAOOOOO-01717-0200-00060 REV 00 Att. II Page 11-192 1 0/31/97



Inverse

R | S T U
256 F 9019.50C 4.3534E-07
257 Na 11023.50 1.8485E-05
258 Mg 12000.50 1.9042E-04
259 Al 13027.50 8.7415E-04_
260 Si 14000.50 4.5802E-03
261 P 15031.50 1.3060E-06
262 K 19000.50 3.3981 E-04
263 Ca 20000.50 9.9735E-05
264 Mn 25055.50 1.8519E-04
265 Fe 26000.55 1.2398E-03
266 Ni 28000.50C 1.5235E-04
2 6 7 _ _ _ _ _ _ _ _

268
269
270 Pu-239 94239.55 7.6576E-101
271 Total 5.1041 E-02:
272
273
274 !
275 ,i
276 i I
277 _ _ _ _

278 1
279
280
281
2821
283 .1_
284
285
286 ia a
287 DHLW 'atoms/barn cm)
288
289 H 1001.50C 2.0022E-02
290 0 18016.50C 2.3337E-02
291 F 9019.50C 4.3534E-07
292 Na 11023.50 1.8485E-05 ___

293 Mg 12000.50C 1.9042E-04
294 Al 13027.50C 8.741 5E-04
295 Si 14000.50C 4.5802E-03
296 P 15031.50C 1.3060E-06
297 K 119000.50C 3.3981 E-04
298 Ca 120000.50C 9.9735E-05
299 Mn 125055.50C 1.8519E-04
300 Fe 26000.55C 1.2398E-03
301 Ni ]28000.50C 1.5235E-04

302 d

304
305 Pu-239 94239.55C 7.6576E-101
306 Total 5.1041 E-021
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Inverse

.R S T U
307
309 = _

310<
311'312
313
314 _ __
315 - T
316 1 _ _ _ _ _ __ _ _ _ _ _

3 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 1 9 _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _

321 _ ! |
32L W _
322 DHLW _ (atoms/barn cm)
323
324 H 1001.50C 2.0022E-02
325 0 8016.50C 2.3337E-02
326 F 9019.50C 4.3534E-07
327 Na 11023.50C 1.8485E-05
328 Mg 12000.50C 1.9042E-04
329 Al 13027.50q 8.7415E-04
330 Si 14000.50C 4.5802E-03
331 P 115031.50 1.3060E-06
332 K 119000.50q 3.3981 E-04
333 Ca 20000.50C 9.9735E-05
334 Mn 25055.50C 1.8519E-04
335 Fe 26000.55C 1.2398E-03
336 Ni 28000.50C 1.5235E-04
337
338 i
339
340 Pu-239 194239.55C 7.6576E-10
341 Total I 5.1041 E-02
342 1
343|J
344 i i
345
346 .

347
350

352 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3531_ _ _ _ _ _ _ _

354
355
356
357 DHLW (atoms/barn cm)
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Inverse

R S T | u
358
359 H 1001.50C 2.0022E-02
360 0 8016.50C 2.3337E-02
361 F 9019.50C 4.3534E-07
362 Na 11023.50C 1.8485E-05
363 Mg 12000.50C 1.9042E-04
364 Al 13027.50C 8.7415E-04
365 Si 14000.50C 4.5802E-03
366 P 15031.50C 1.3060E-06
367 K 119000.50C 3.3981 E-04
368 Ca 120000.50C 9.9735E-051
369 Mn 25055.50C 1.8519E-04
370 Fe 26000.55C 1.2398E-03
371 Ni j28000.50C 1.5235E-04
372
3731_ _ _ _

374 _

375 Pu-239 94239.55C 7.6576E-10_
376 Total I , 5.1041E-02

3771,378 i

3 7 9 _ _ _ _ _ _ _ _ _

382 I II
381 _ I

382
383!!I
384 1

3 8 8 i__ _ _ I _ _ _ _ _ _ _ _ I _ _ _ _

3851

3871i
38E8!1
3891
3901 i
3 9 1 1 _ _ _ _ _ _ _

392 DHLW i (atoms/barn cm)
3 9 3 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

394 H 1001.50C 2.0022E-02
395 0 8016.50C 2.3337E-02
396 F 9019.50C 4.3534E-07
39i Na 11023.50C 1.8485E-05
398 M 12000.50C 1.9042E-04
399 Al 13027.50C 8.7415E-04
400 Si 14000.50C 4.5802E-03
401 P 15031.50C 1.3060E-06
402 K 19000.50C 3.3981 E-04
403 Ca 20000.50C 9.9735E-05
404 Mn 25055.50C 1.8519E-04
405 Fe 26000.55C 1.2398E-03
406 Ni 28000.50 1.5235E-04
4071
4081
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Inverse

R ( S T U
409 _

410 Pu-239 [94239.55C 7.6576E-10 |
411 Total ! 5.1041 E-02
412
413 1
414 1 _ ___

41514 16 1 _ _ _ _ _ __ _ _ _ _ _

417

418 _ _ _ _ _ _ _ _ _

419 _ _ _ _ _ _ _ _

420 i _

421
4221
423
424 _ _._I

425
426 _ _ _ _ _ _ __

427 DHLW _ I(atomsIbam cm)
428 1 i
429 H 1001.50C 2.0022E-02
430 0 18016.50C 2.3337E-02
431 F 19019.50C 4.3534E-07
432 Na 111023.50C 1.8485E-05
433 Ma 12000.50C 1.9042E-04
434 Al 13027.50C 8.7415E-04
435 Si 14000.50C 4.5802E-03
436 P 15031.50C 1.3060E-06
437 K 19000.50C 3.3981 E-04
438 Ca 120000.50C 9.9735E-05
439 Mn J25055.50C 1.8519E-04
440 Fe 26000.55C 1.2398E-03 _

441 Ni 28000.50C 1.5235E-04
442
443 __ _ _ _ _ _ _ _

444 _ _ _ _ _ _

445 Pu-239 194239.55C 7.6576E-10
446 Total i _ 5.1041 E-02
447 __ _ _ _ _ _ _ _ __ _ _ _

448 1 _ _ _ _ _ _ _ _ _ _ _ _

450
451
452
453
4541
455 _ _
456

457 _ _ __ _458_ _
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Inverse

R | S T LU
460
461
462 DHLW (atoms/bam cm)
463
464 H 1001.50C 2.0022E-02|
465 0 18016.50C 2.3337E-02
466 F 9019.50C 4.3534E-07
467 Na 11023.50C 1.8485E-05
468 Mg 12000.50C 1.9042E-04
469 Al 13027.50C 8.7415E-04
470 Si 14000.50C 4.5802E-03
471 P 15031.50C 1.3060E-06
472 K 19000.50C 3.3981 E-04
473 Ca 20000.50C 9.9735E-05
474 Mn 25055.50C 1.8519E-04
475 Fe 26000.55C 1.2398E-03
476 Ni 28000.50C 1.5235E-04
477
478
479
480I Pu-239 94239.55C 7.6576E-1 0
481 Total _ 5.1041 E-02_
4821
4 8 3 1_ _ _ _ _ _ _ _ _

486
487
488
489 i i
4 9 0_ _ _ _ _ 1 _ _ _ _ _ F _ _ _ _

491 I
4931
4941l
4951l4961+
497 DHLW I (atoms/barn cm)
498 i
499 H 1001.50C 2.0022E-02
500 0 80116.50C 2.3337E-02
501 F 9019.50C 4.3534E-07
502 Na 11023.50C 1.8485E-05
503 Mg 12000.50C 1.9042E-04
504 Al 13027.50 8.7415E-04
505 Si 14000.50 4.5802E-03
506 P 15031.50 1.3060E-06
507 K 19000.50 3.3981 E-04
508 Ca 20000.50 9.9735E-051
509 Mn 25055.50C 1.8519E-041
51 0 Fe 26000.55C 1.2398E-031
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Inverse

R |S T U
511 Ni 28000.50C 1.5235E-04
512
5 1 3 _ _ _ _ _ _ _ _ _

15 1 4_ _ _ _ _ _ _ _

515e P u-239 94239.55C 7.6576E-10__
516 Total _ 5.104tE-02 _ _

15171 i I I

-, I

I I * -I

+ + 4

I I + +

I I 4 + -4

I I 4 4 4-

529
530
531
532 DHLW (atoms/barn cm)
533
534 H 1001.50C 2.0022E-02
535 0 8016.50C 2.3337E-02
536 F 901 9.50C 4.3534E-07
537 Na 11023.50C 1.8485E-05
538Mg 12000.50C 1.9042E-04
539 Al 13027.50C 8.7415E-04
540 Si 14000.50C 4.5802E-03
541 P 15031.50C 1.3060E-06
542 K 19000.50C 3.3981 E-04
543 Ca 20000.50C 9.9735E-05
544 Mn 25055.50C 1.8519E-04
545 Fe 26000.55C 1.2398E-03
546 Ni 28000.50C 1.5235E-04

548 _ _ _ _ _

5 4 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

550 Pu-239 94239.55( 7.6576E-10
551 Total 5.1041E-021
5521
553 1 _ _ _ _

554

55r
5 5 6 _ _ _ _ _ _ _ __ _ _ _

557 _ _

558
5596 T -

5611_ _
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Inverse

A B C I D | E | F I G I H

2 ;50% Uranium Loading
3i9
4

DHLW and Degraded MIT Fuel Homogeneous Mixture below

6 j __,(0% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2O3

7 1 I I DHLW Clay

8 Cylinder Segment Volume Calculation j (atom/barn/cm)

9 I H 3.55893E-03
10 Geometry Calculations I _ 0 1.97883E-02

11 I _i_- F 5.88292E-07

12 U02 Frac. Remaing '0.50 Na 2.49797E-05

13 Cylinder Radius 86.5 cm I Mg 2.57324E-04

14 |Cylinder Length 304icm | Al 1.18129E-03

15 ICylinder Volume 7.1459E+061cmA3 Si 6.18950E03
16 11/2 Cylinder Volume 3.5729E+06 P 1.76488E-06

17 DHLW Volume 4.9933E+061cm'3 I K ! 4.59207E-04

18 Degraded MIT Volume 1.9914E+05,cmA3 _ Ca 1.34777E-04

191 Mass of Gd I 0.OOOOE+OOg I Mn - 2.50252E-04

20 Den. of Gd ! 7.9004E+OO qg/mA3 I Fe 1.67546E-03

21 _Vol. of Gd I O.OOOOE+00 cmA3 Ni 2.05882E-04

22 Mass of Fe203 _9 _ _ U-238 i O.OOOOOE+00

23 'Den. of Fe2O3 5.2400E+00 g/cmA3 _

24 Vol. of Fe203 0.OOOOE+00 3
25 Total Void Fraction =Pu-239 1.03481E-09

26 Total Volume I 7.1325E+06 cmA3 _

27 Calculated Volume 7.1325E+06 cmA3 Total I 3.37283E-02

28 Mixture Distance from Center | 8.46500E+O01cm i____
29 Frac. of DHLW Mixed. _

30 with MIT Fuel | f0.OoooE+00j00 j

31 Mixture Volume 2.7354E+05 cmA3
32 Calculated Volume 2.7354E+05 cmA3
33 Distance fro m Cetr=_74'0E-~c

3 i

36
35 __________,______

39 ______ L__ _ _ . .. __....

39_ -
40 I DHLW and Degraded MIT Fuel Homogeneous Mixture below

41 (5% DHLW In Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2O3

42 | __ DHLW Clay
43 Cylinder Segment Volume Calculation. (atom/barn/cm)

44 _H 3.55893E-03

45 Geometry Calculations 0 1.97883E-02

46 F 5.88292E-07
47 U02 Frac. Remaing .', Na 2.49797E-05

48 Cylinder Radius 86.5 cm Mg _ 2.57324E-04

49 Cylinder Length 304 cm Al 1.18129E-03

50 2 Cylinder Volume 7.1459E+06 cmA3 __ _ Si 6.18950E-03

51 11 2 Cylinder Volume 3.5729E+06 P - 1.76488E-06
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Inverse

A I B I C D I E F I G H

52 IDHLW Volume 4.9933E+06 cm^3 K 4.59207E-04

53 Degraded MIT Volumd 1.9914E+05 cmA3 Ca 1.34777E-04

54 Mass of Gd O.6OOOE+001g Mn 2.50252E-04
55 Den. of Gd _____________ _3 Fe 1.67546E-03

56 Dnol. of Gd O.O00E+00gcmA3 Ni 2.05882E-04

57 Mass of Fe2O3 _ U-238 :O.OOOOOE+00

58 Den. of Fe2O3 5.2400E+00! g/cmA3 !
59 Vol. of Fe2O3 O.OOOOE+OOlcmA3 u

60 Total Void Fraction Pu-239 1.03481 E-09

61 ;Total Volume I 7.1325E.06icMA3
62 'Calculated Volume i 7.1325E+06IcmA3 Total 3.37283E-02

63 Mixture Distance from Center f8.46500E+01 cm
64 Frac. of DHLW Mixed
65 with MIT Fuel .5.0OE02
66 Mixture Volume 6.1649E+05 cmA3

67 Calculated Volume 6.1649E+05 cmA3
68 1Distance from Center -CM cm

70
71

72

784yine I I HL Ca
75 .DHLW and Degraded MIT Fuel Homogeneous Mixture below

76 j, (10% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 9 Fe2C

77 DHLW Clay

78 Cylinder Segment Volume Calculation (atom/barn/cm)
79 H 3.55893E-03

80 Geometrv Calculations 0 1.97883E-02
81 F 5.88292E-07

82 U02 Frac. Remaing F 0.50! Na 2.49797E-05
83 Cylinder Radius 86.5 cm Mg 2.57324E-04

84 Cylinder Length 3041cm Ai 1.18129E-03

85 ,CylinderVolume 7.1459E+06 cm 3 Si 6.18950E-03
86 11/2 Cylinder Volume 3.5729E+06 P _ 1.76488E-06
871 DHLW Volume 4.9933E+06 cmA3 'K 4.59207E-04

88 Degraded MIT Volumc 1.9914E+05cm Ca 1.34777E-04

89 'Mass of Gd O.OOOOE+00g j Mn i 2.50252E-04

90 :Den. of Gd 7.9004E+00 g/cmA3 Fe ] 1.67546E-03

91 Vol. of Gd I .OOOOE+0 cmA3 Ni j 2.05882E-04

92 Mass of Fe203 U-238 I O.OOOOOE+00

93 Den. of Fe203 5.2400E+00 Ig/cmA3 !
94 '_ = Vol. of Fe203 .OOOOE+OOIcmA3 __ _ _ r
95 Total Void Fraction Pu-239 1.03481 E-09

96 Total Volume | 7.1325E+06WcmA3
97 Calculated Volume 7.1325E+06!cmA3 !Total 3.37283E-02

98 Mixture Distance from Center 8.46500E+01 1cm i _ -|-

99 _ I Frac. of DHLW Mixed I !L
100 with MIT Fuel 1.00OOE-01,
101 Mixture Volume 9.5944E+05 cmA3 _

102 Calculated Volume 9.5944E+05 cmA3
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inverse

103 |Distance from Center 28|E401 icm G H

108

10_ tDHLW and Degraded MIT Fuel Homogeneous Mixture below
111_ (15% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2C

112z DHLW Clay

113 Cylinder S gment Volume Calculation (atom/barn/cm)
11 H 3.55893E-03

11 Geometry Calculations i | 0 1 .97883E02

116 F 5.88292E -

117 U02 Frac. Remain 99"D.5 Na 2.49797E-05

11 8 Cylinder Radius 86.5 cm Mg 2.57324E-04

11' _ Cylinder Length 304 cm j 1AI 1.18129E-03

12(1 Cylinder Volume '7.14~59E+06 c-m^3 iSi 6.18950E-03

121 1/2 Cylinder Volume 3.5729E+06 P 1 .76488E-06

12 DHLW Volume 4.9933E+06 cmA3 IK 4.59207E-04

1'Degraded MIT Volume 1 .9914E+05 cmA3 |Ca 1 .34777E-04

Mass of Gd 0.OO E+ Mn 2.50252E-04

Den. of Gd 7.9004E+00 g/cm 3 Fe 1 .67546E-O'

126 Vol. of Gd O .OOOOE+0 cm^3 Tt 1.05882E-04

127 Mass= of _ 9 U-238 O.OOOOOE+OC

123 Den. of Fe2o3 C 5.400E+OO 1cm
12F Vol. of Fe2D3 I O.OOOOE+0_Icm_3_
130ITotal jNoid Fraction 1Pu-239 1.03481 E-09
13 ,Total Volume 7.1325E+061CMA3i

1321 ';Calculated Volume !7.1325E+06c^ Ttl 3723E-02

13:Mitur 'Distance from Center 8A46500E+01 1cm

1 35 .with MIT Fuel |.- SOE0 _

136 jMixture Volume 1.3024E+06 cm^3 -__ __

13 Calculated Volume i 1.3024E+06 cmA3 1

13D' Distance frand Do
139 -I
14m C _ _ _8 _E_
141E

143I ' F
145 1DHLW and Degraded MIT Fuel Homogeneous Mixture below

146 % DHLW in ce, 0272 Void Fraction, g Gd, O g Fe2C

147 C i RaiDHLW Clay

1481 Cylinder Se sment Volume Calculation' _ _(atom/barn/cm)

1491' H _3.55893E-03
150 iGeornetry Calculations i _ 1.97883E-02

15 T i IF 5.88292E-07

152 IU02 Frac. Remaing -i 0.501 __=Na 2.49797E-05

153 I Cylinder Radius i 86.51cm IMq 2.57324E-041
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Inverse

A B C [ZD IX E F G H
154 Cylinder Length 304.cm _ Al 1.18129E-03
155 Cylinder Volume 7.1459E+06! cmA3 Si 6.18950E-03
156 1/2 Cylinder Volume ! 3.5729E+061 P 1.76488E-06
157 DHLW Volume 4.9933E+06-cmA3 K 4.59207E-04
158 Degraded MIT Volume 1.9914E+05 cmA3 Ca 1.34777E-04
159 Mass of Gd I 0.OOOOE+00ig Mn 2.50252E-04
160 Den. of Gd 7.9004E+00 gIcmA3 Fe 1.67546E-03
161 Vol. of Gd O.OOOOE+OcmA3 Ni 2.05882E-04
162 Mass of Fe203 U-238 O.OOOOOE+00
163 Den. of Fe2O3 I 5.2400E+00 g/cmA3
1641 Vol. of Fe2O3 i O.OOOOE+OOIcmA3
165 Total Void Fraction Pu-239 1.03481 E-09
1661 Total Volume I 7.1325E+06 cmA3 1
1671 Calculated Volume i 7.1325E+06!cmA3 I Total 3.37283E-02
168 Mixture Distance from Center I 8.46500E+01 |cm
169 Frac. of DHLW Mixed ;
170 with MIT Fuel j >2.O0E-01 I

171 IMixture Volume 1.6453E+06 cmA3 !
172 '!Calculated Volume 1.6453E+06l!mA3 !

173 _Distance trom Center 0E 1 jcm i
174
175
176 ._____ _ _

177 i i I
17 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

180 = DHLW and Degraded MIT Fuel Homogeneous Mixture below
181 (25% DHLW in Mixture, 0.272 Void Fraction, 0 g Gd, 0 g Fe2C
182 _ DHLW Clay
183 Cylinder Segment Volume Calculation: I (atom-dbarn/cm)
184 _ IH I 3.55893E-03
185 Geometry Calculations 0 1.97883E-02
186 _ F 5.88292E-07
187 U02 Frac. Remaing Na 2.49797E-05
188 Cylinder Radius 86.5 cm IMg 2.57324E-04
189 Cylinder Length 3041cm IAI 1.18129E-03
190 | Cylinder Volume 7.1459E+06 cmA3 Si 6.18950E-03
191 1/2 Cylinder Volume 3.5729E+06; P 1.76488E-06
192 | DHLW Volume 4.9933E+06cmA3 K 4.59207E-04
193. Degraded MIT Volume 1.9914E+05!cmA3 _Ca 1.34777E-04
194 ' Mass of Gd I O.OOEO Mn 2.50252E-04
195 I Den. of Gd 7.9004E+OOIg/cmA3 Fe 1.67546E-03
196 Vol. of Gd I O.OOOOE+OOcmA3 INi 2.05882E-04
197 _Mass of Fe2:3 U-238 O.OOOOOE+00
198 . Den. of Fe203 5.2400E+OO g/cmA3
199 Vol. of Fe203 O.OOOOE+OcmA3

200 Total Void Fraction Pu-239 1.03481 E-09
201 'Total Volume 7.1325E+06icmA3
202 Calculated Volume 7.1325E+06 cmA3 Total 3.37283E-02
203 Mixture Distance from Center I 8.46500E+01lcm __!

204 Frac. of DHLW Mixed I !
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Inverse

_ A I B C D E F | G | H

205 !with MIT Fuel 1W2.WOOE-01 |

206 Mixture Volume 1.9883E+06,cm^3
207 alculated Volume 1.9883E+06!cm^3 _ _1_

208 Distance from Center cm i

209 I I

2101
211 .__ _ I __ _ __ _
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Inverse

I J K L M N 0 P Q

2 _ _ I
3 i!

4 DHLW I Void Frac. 0.272
6 HLW I
6 , ___

7 Degraded MIT Fuel Mixture l(atoms/barn cm)
8 Mass(g) WT
9 H 1001.50C 1.8191 E-02
10 0 3.71 E+05 15.99492 0 8016.50C 6.0103E-02
11 |F 9019.50C O.OOOOE+00
12 _ Na 11023.50 O.OOOOE+00

13 __ FMg 12000.50 O.OOOOE+00
14 Al 4.14E+05 ! _26.98154 1_ Al13027.50 3.3797E-02
15 I __Si 14000.50 O.OOOOE+00
16 _ 2P 15031.50 O.OOOOE+00
17 7 i K 19000.50 O.OOOOE+00
18 : Ca 20000.50C O.OOOOE+00
19 t Mn 25055.50C O.OOOOE+00
20 !Fe O.OOE+00 55.847 Fe 26000.55C O.OOOOE+00
21 I I Ni 28000.50 O.OOOOE+00

22 !U-238 968 238.05081 U-238 92238.50 8.9527E-06
23 iU-235 16456' 235.04391 U-235 92235.50C 1.5414E-04

24 tU-234 176 234.04091 U-234 92234.50C 1.6557E-06 _

25 i Pu-239 94239.55C O.OOOOE+001
26 Gd O.OOOOE+00 157.25! Gd-152 64152.50 O.OOOOE+00_
27 _ Gd-154 64154.50 O.OOOOE+00_
28 : _ Gd-155 64155.50C O.OOOOE+00
29 1 Gd-156 64156.50C O.OOOOE+00
30 ; ;____ ___IGd-157 64157.50C O.OOOOE+00 _-

31 I Gd-158 64158.50C O.OOOOE+00
32 Gd-160 64160.50 O.OOOOE+00

33 _ _ __ _ _ __ _ _ _ _ ____ _ _ . _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

33
34 Total 1.1226E-01
35 ir

__ __ __________-. _-__

36 i H/U-235 i 118.012192
37 1 _ _.
38 - -- I --- ___ -

38 _ __ _ __ _ _ .._ __ ._ _ _..._ _ __.._. . __..

39 _ Void Frac. 0.272j__
40 DHLW _

41 _
42 IDegraded MIT Fuel Mixture (atoms/barn cm)

43 _!Aa.___W .
43 i__- ___ Mass(a) WT __ ___

44 _ H 1001.50C 1.9632E-02
45 _ 0 3.71 E+05 15.99492 0 8016.50C 3.9742E-02
46 _ F 9019.50C 2.3824E-07
47 _Na 11 023.50 1.0116E-05
48 . _Mg 12000.50C 1.0421 E-04
49 Al 4.14E+05 26.98154 Al 13027.50C 1.5475E-02
50 _Si '14000.50C 2.5066E-03

5 t I P 115031.50C 7.1473E-07
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Inverse

I J K L M N 0 O P Q
52 I j K 19000.50C 1.8597E-04
53 Ca 20000.50C 5.4582E-05
54 I _ jMn 25055.50C 1.0135E-04
55 Fe 0.00E+OO 55.847 !Fe 26000.55C 6.7852E-04

6 I [Ni 28000.50C 8.3378E-05 _

57 'U-238 968 238.0508 1 U-238 92238.50C 3.9724E-06
58 U-235 16456 235.0439 ;U-235 '92235.50C 6.8395E-05 _
59 *U-234 176 234.0409 U-234 192234.50C 7.3464E-07 _ -
60 Pu-239 194239.55C 4.1907E-10
61 Gd O.OOOOE+00 157.25 Gd-152 164152.50C 0.OOOOE+00C
62 Gd-154 i64154.50C O.OOOOE+00 _
63 ± , Gd-155 64155.50C O.OOOOE+00
64 Gd-156 64156.50C o.OOOOE+00
65 Gd-157 64157.50C O.OOOOE+00
66 .Gd-158 64158.509 O.OOOOE+00
67 i Gd-160 64160.50C O.OOOOE+00O
68
69 _ ITotal I 7.8647E-02
70 _ 1 j

71 I H/U-235 287.038452
7 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _73 

_
74 Void Frac. 0.272
75 HLW I _ _

76) __I
77 ___Degraded MIT Fuel Mixture (atoms/barn cm)
78 1 Mass(g) WT I
79 H i o001.50C 2.0043E-02
80 0 3.71E+05 15.99492 0 i8016.50C 3.3937E-02|
81 F 9019.50C 3.0617E-07
82 Na 11023.50C 1.3000E-05
8 ,3 Mg 12000.50 1.3392E-04
84 Al 4;14E+05 26.98154! Al 13027.50 1.0251E-02 _____
85 i I Si 14000.50 3.2213E-03 _

86 _ i -P 115031.50 9.1851 E-07
87 _ _ K '19000.50 2.3899E-04 __
88 I Ca 20000.50 7.0143E-05 ___

89 Mn 25055.50 1.3024E-04
90 'Fe O.OOE+00 55.847 Fe 26000.55 8.7198E-04
91 Ni 28000.50 1.0715E-04
92 U -238 968 238.0508 IU-238 92238.50 2.5525E-06
93 !U-235 16456 235.0439 IU-235 92235.50 4.3948E-05 __ -
94 !U-234 176 234.0409 ! U-234 92234.50 4.7204E-07
95 ,_, jPu-239 94239.55C 5.3855E-1a ____
96 Gd 0.OOOOE+00 157.25 lGd-152 64152.50C o.OOOOE+00 _ _

98 Gd-154 64154.50 O.OOOOE+00 __ .

=Gd-155 64155.50 O.OOOOE+00
99 _i ||Gd- 156 64156.50C O.OOOOE+OO
100 , , ' Gd-157 .64157.50 O.OOOOE+00 _ -
101 __ _____ _ ._____ Gd-158 _ 64158.50 O.OOOOE+00 __
102 I Gd-160 64160.50 O.OOOOE+00
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Inverse

K L M N 0 p |

104 I I Total 6.9065E-02

105 _ _

106 _H/U-235 456.064713

107 I ! ___ _i__

10 8
109 !Void Frac. 0.272,

11(0DHLW,

:_Mixture (atoms/barn cm)

1131 Mass(g} WT |_
H 1001.50C 2.0238E-02

115' 0 3.71E+05 15.99492 0 18016.50C 3.1189E-02 _

11 t F 9019.50C 3.3832E-07
__ _ ,_ F _ _ _

11, ii__ _ ;Na 11023.50 1.4366E-05 _ -

11i iMg 12000.50C 1.4799E-04 _

119_ _ I 4.14E+05 26.98154 JAI |13027.50C 7.7779E-03
12t Si 14000.50C 3.5596E-03 ___

121 ! P 115031.50 1.0150E-06

12 K 19000.501 2.6409E-04

12 Ca 20000.50 7.7510E-051
122 i i Mn 25055.50C 1.4392E-04

125 Fe O.OOE+00 55.847 Fe 26000.55 9.6355E-04
Ni 28000.50 1.1840E-04

12 U-238 968i 238.0508 U-238 92238.50 1.8804E-06
128 U-235 164561 235.0439 U-235 92235.50 3.2375E-05

29 U-234 176! 234.0409 U-234 92234.50C 3.4774E-07

130 _!-Pu-239 94239.55C 5.951 1 E-10

131 Gd O.OOOOE+00 157.25. Gd-152 64152.50C O.OOOOE+00

132 Gd-154 64154.50C O.OOOOE+00

13 Gd-155 -64155.50C O.OOOOE+00

134 _ Gd-156 64156.50C O.OOOOE+00
135 Gd-157 64157.50 O00.E+OO
136 Gd-158 64158.50 O.OOOOE+00

137 Gd-160 64160.50 O.OOOOE+00
3 ......... ... . ....................

1 _6.4530E-02 i

14C0_= _ _

141 |_HIU-235 625.090973 __

142 fi _

1_44L Void Frac. 0.272.

145 HLW
146__ 02 __

147 Degraded MIT Fuel j Mixture a(toms/barn cm) -

148 Mass(g) 'WT _ _ _

149 H - 1001.50C 2.0351 E-02 _ ._ .

150 O 3 71E+05 15.99492 O 8016.50G 2.9586E-02 _

151 9019.50C 3.5707E-07

152 j Na 11023.50C 1.5162E-05 ____

153, Mg 12000.50C 1.5619E-04
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Inverse

II J | K L | M | N 0 P Q

154 .Al 4.14E+051 26.98154j 'Al 13027.50 6.3360E-03
Si 14000.50 3.7568E-03

156 ' P 115031.50 1.0712E-06

17K 190.0 2.7872E-04 ____

158 Ca 120000.50( 8.1805E-05 _ -

15 Mn i25055.50( 1.5189E-04

160 Fe O.OOE+00 55.847 Fe 26000.55C 1.0169E-03

_ IN 28000.50 1.2496E-04_

161 U-238 968 238.0508.; IU-238 92238.50C 1.4884E-06 __

16 U-235 16456 235.0439 U-235 92235.50 2.5627E-05 ___ -

164 U-234 176: 234.04091 U-234 92234.50 2.7526E-07 _ -

65 Pu-239 94239.55 6.2809E-10

166 Gd 0.OOOOE+00! 157.25T _ Gd-152 64152.50 O.OOOOE+00

167 Gd-154 64154.50 O.OOOOE+00

168 Gd-155 !64155.50 O.OOOOE+00

169 Gd-156 64156.50 O.OOOOE+00 _ ._

170 Gd-157 64157.50 O.OOOOE+00

171 _ Gd-158 64158.50 0.0000E+OO __

172 __________ Gd-160 64160.501 .OOOOE+OO

173F
174 | Total 6.1885E-02 _

176 _ 
| H/U-235 794.117233

177

178 _ i I

179 _Void 
Frac. 0.272

180 DHLW ! _

181 )_ _ _ _ _

182 Degraded MIT Fuel Mixture (atoms/barn cm)

183 Mass~g WT__ _ _ _ _ _

184 Massg) WT _ H 1001.50C 2.0425E-02

185 0 3.71 E+OS 15.99492 0 8016.50C 2.8537E-02

186 F 9019.50C 3.6935E-07

187 
11023.50 1.5683E-05 ____

188 Mg 12000.50 1.6156E-04

189 Al 4.14E+05 26.98154 At 13027.50 5.3915E-03 ___ =

190 Si 14000.50 3.8860E-03

191 P 15031.50 1.1081E-06

192 _ K 19000.50 2.8831 E-04 ___

193 Ca i20000.50C 8.4619E-05 __

194 ,Mn j25055.50C 1.5712E-04 _____

195 Fe O.OOE+00 55.847 Fe 126000.55C 1.0519E-03 ___

196 __ Ni :28000.50C 1.2926E-04 ____

197 lU-238 - 968 238.0508 -U-238 92238.50 1.2317E-06 ___

198 tU-235 16456; 235.0439 _ 7TdU-235 92235.50 2.1207E-05 _

199 I :234 176 234.0409 _ U-234 92234.50 2.2778E-07 _

200 _ ! Pu-239 94239.55 6.4970E-10

201 !Gd 0.OOOOE+OO 157.25 !Gd-152 64152.50 O.OOOOE+00 __ _

202 I Gd-154 64154.50 0.OOOOE+00

203 I_ _ _ _ .Gd-1 55 64155.50 O.OOOOE+00

204 _ --- _ I - - -- - -'Gd-i 56 64156.50 O.OOOOE+00 _____

BBAOOOOOO-0 1 717-0200-00060 REV 00 Att. II Page 11-207 1 0/31197



Inverse

I | J K L M N 0 ( P a
205 Iij __jGd-157 164157.50C O.OOOOE+00

20__ ,_,__Gd-158 64158.50C O.OOOOE+00

207 | [ Gd-160 164160.50C O.OOOOE+00

208 l
209 6. Total 6.0152E-02'
2 1 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

211 I H0U-235 963.1434931
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Inverse

R S T U
2
3 __

5
6
7 DHLW (atoms/barn cm)

9 H 1001.50C 2.0782E-02
10 0 8016.50C 2.3501 E-02
11 F 9019.50C 4.2828E-07
12 Na 11023.50C 1.8185E-05
13 Mg 12000.50C 1.8733E-04
14 Al j13027.50C 8.5998E-04
15 Si 114000.5OC 4.5060E-03
16 P 15031.50 1.2848E-06
17 K 119000.50C 3.3430E-04
18 Ca i20000.50 9.8118E-05
19 Mn 125055.50C 1.8218E-04
20 Fe 26000.55C 1.2197E-03
21 Ni 28000.50C 1.4988E-04
22

25 Pu-239 94239.55C 7.5334E-10
26 Total 5.1840E-02 I
2 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

29 =

31 _

42 DHL !__ _(tosbr m

33 '

44 H 1001.50C 2.07S2E-02 j___

45 1 8016.50C 2.3501E-02
46 F9019.50 .88-0 ___

47 Na 11023.50 188E0 ___

48 Mg 12000.50( 1 .8733E-04 ____

49 Al 13027.50 8.5998E-04 ____

50 Si 14000.50 4.5060E-0
51 P 15031.50C 1.2848E-07
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Inverse

R ( S T U
52 K [19000.50C 3.3430E-04
53 Ca 20000.503 9.811 8E-05
54 Mn 125055.50( 1.8218E-04
55 Fe |26000.55( 1.2197E-03
56 Ni !28000.50( 1.4988E-04
57 i _ _ _ _ _ _

58
59 _ _ _ _ _

60 Pu-239 94239.55( 7.5334E-10
61 Total _ 5.1840E-02
623

64_
65i
66
67
68 l
69 I
70 _ _ _ _ _ _ _ _

71

77 DHLW (atoms/barn cm)
78
79 H 1001.50C 2.0782E-02
800 j80116.50C 2.3501 E-02
81 F [9019.50C 4.2828E-07
82 Na 111023.50C 1.8185E-05
83 Mg |i 2000.50C 1.8733E-04
84 Al 113027.50C 8.5998E-04
85 Si 14000.50C 4.5060E-03
86 P 15031.50 1.2848E-06
87 K 119000.50C 3.3430E-04
88 Ca |20000.50C 9.8118E-05
89 Mn 125055.50C 1.8218E-04
90 Fe 26000.55C 1.2197E-03
91 Ni 28000.50C 1.4988E-04
9 2 _ _ _ _ _ _ _ _ __ _ _ _

9 3 _ _ _ _ _ _ _ _ _ __ _ _ _

95 Pu-239 94239.55C 7.5334E-101
96 Total 5.1840E-02

98
99 _

101 =
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Inverse

= R S T U
103 _

104
105
106 _ _ _ ___ _ _ _ _ _ _ _

1071
108 I
109 ; I

112 DHLW ! (atoms/barn cm)
1131
114 H 1001.50C 2.0782E-02
115 0 !8016.50C 2.3501 E-02
116 F 9019.50C 4.2828E-07
117 Na 11023.50C 1.8185E-05
118 Mga 12000.50C t.8733E-04
119 Al 13027.50C 8.5998E-04
120 Si j14000.50C 4.5060E-03
121 P 15031.50C 1.2848E-06
122 K 19000.50C 3.3430E-04
123 Ca 20000.50C 9.8118E-05
124 Mn 25055.50C 1.8218E-04
125 Fe 26000.55C 1.2197E-03
126 Ni 28000.50C 1.4988E-04
127
128 _
129
130 Pu-239 94239.55C 7.5334E-10
131 Total 5.1840E-02
132 _
133
1345
135 1_ _ _ _ _ _ _ _ _ _ _ _ _

136__ _ _ _

137 , _ I
138 _ _ _

139 __- _ !
140 =-
141 _ -|
142 I
14 3 _ _ _ _ _ _ _ _ _ 1 _ _ _ _

144
145T
146
147 DHLW J(atoms/bam cm)
148
149 H 1001.50C 2.0782E-02
150 0 8016.50C 2.3501 E-02
151 F 9019.50C 4.2828E-07
152 Na 11023.50C 1.8185E-OS
153 Mg 12000.50C 1.8733E-04
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Inverse

R [ S T LI
154 Al 13027.50C 8.5998E-04
155 Si 14000.50C 4.5060E-03
156 P 15031.50C 1 .2848E-06
157 K 1 9000.50C 3.3430E-04
158 Ca 20000.50C 9.8118E-05
159 Mn !25055.50C 1.8218E-04
160 Fe 26000.55C 1.2197E-03
161 Ni i28000.50C 1.4988E-04
162 i
1631
164
165 Pu-239 94239.55C 7.5334E-10
166 Total 5.1840E-02 =

171
168-
1691_ _ _ _

1704
171
172
173
17 4 I__ _ _ _ _ _ _ _ _ _ _ _ _ _

175 _ _ _ _ _ _ _

17761_ _ _ _

1781__

180 i
181 _

182 DHLW (atoms/barn cm)
183
184 H 1001.50C 2.0782E-02
1850 8016.50C 2.3501 E-02
186 F 9019.50C 4.2828E-07
1871fNa 11023.50C 1.8185E-05
188 Mg 12000.50C 1 .8733E-04
189 Al 13027.50C 8.5998E-04
190 Si 14000.50 4.5060E-03
191 P 15031.50C 1.2848E-06
192 K 19000.50C 3.3430E-04 ____

193 Ca 20000.50C 9.81 1 BE-05
194 Mn 25055.50C 1.8218E-04
195 Fe 26000.55C 1.2197E-03
196 Ni 28000.50C 1 .4988E-041
197
198

200 Pu-239 94239.55C 7.5334E-10
20 Total 5.1840E-02'
202
203 _

20_[ _ _
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Inverse

R S T |u
20_ _

2 0 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
207 _

208 i 1
2091 __ I
210 .__

211 I : |
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mitclay-2

A B C D E F G H

t -- I - -

2 Number Density Work Isotope List

Element Symbol Isotope MCNP ID AtomicWeight Isotopic Fraction
6 1 Hydrogen H H-i 1001.50C 1.00782519

7 . D H-2 1002.55C 2.01410222

8 T H-3 1003.50C 3.01604971

9 2 Helium He nat. 2000.01 C 4.0026

1 0 -He He-4 2004.50C 4.00260312
11 3 Lithium Li Li-6 _3006.50C 6.0151247

121 Li Li-7 3007.55C 7.0160039

13 4 Beryillium Be Be-9 4009.50C 9.0121855

14 5 Boron B B-10 5010.50C 10.0129388 0.199

15 1 __B B-11 5011.56C 11.0093053 0801 _

16 1 Carbon C nat. 6000.50C 12.01115

17 1 C C-12 6012.50C 12

18 7 Nitrogen N N-14 7014.50C 14.00307439

19 8 Oxygen 0 0-16 8016.50C 15.994915
20 91Fluorine F F-19 9019.50C 18.9984046

21 11 Sodium Na Na-23 11023.50C 22.9897707

22 12 Magnesiur Mg nat. 12000.50t 24.312

23 13 Aluminum Al Al-27 13027.50t 26.9815389

24 14 Silicon Si nat. 14000.50( 28.086 ___

25 15 Phosphor P_ P-31 15031.50t 30.9737647

26 1f Su1fur S S-32 16032.50t 31.9720737

27 17 Chlorine Cl nat. 17000.50 35.452

28 19 Potasium K nat. 19000.500 39.102

29 20 Calciurn Ca nat. 20000.50t 40.08

30 22 Titanium Ti nat. 22000.500 47.9

31 23 Vanadium V nat. 23000.50t 50.942

32 24 Chromium Cr nat. 24000.50t 51.996

33 25 Manganes Mn Mn-55 25055.50C 54.9380503

34 26 Iron Fe nat. 26000.55t 55.847

35 27 Cobalt Co Co-59 27059.500 58.933189

36 28 Nickel Ni nat. 28000.50t 58.71

37 29 Copper Cu nat. 29000.501 63.54

38 30 Zinc Zn nat. 65.37

39 33 Arsenic As As-75 33075.35t 74.9215964

40 38 Strontium Sr nat._ I 87.62

41 40 Zirconium Zr nat. 40000.50E 91.22

42 41 Niobium Nb Nb-93 41093.50E 92.906382

43 42 Molybden Mo nat. 42000.50t 95.94

44 Mo Mo-95 94.905839
45 43 Techneiur Tc Tc-99 _ 98.90627501

46 44 Ruthenium Ru Ru-101 100.905576

47 45 Rhodium Rh Rh-103 45103.50C 102.905511

48 47 Silver Ag l_ Ag-109 47109.50C 108.904756

49 48 Cadmium Cd nat. 48000.50C 112.4

50 49 Indium In nat. 114.82

51 50 Tin Sn nat. 50000.35 118.69 _

52 55 Cesium Cs Cs-133 132.905355

53 Cs Cs-1 35 134.90577

54 56 Barium Ba nat. 137.34

55 57 Lanlhanu La _ nat. 138.91

56 58 Cerium Ce_ nat. 140.12

57 60 Neodymiu Nd Nd-143 142.909779

58 Nd Nd-145 144.912538

59
60.
61
62

63 Numbe r D~ensity Work: Isotope List (Continued)

64 _ _ _ i _

65 I I
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mitclay-2

A B C D E F G H

66 Element Symbol Isotope MCNP ID Atomic Weight

67 62 Samarium Sm Sm-147 146.914S67
68 Sm Sm-149 62149.50 148.91718
69 Sm Sm-150 - 149.917276 . -

70 Sm Sm-151 150.9199119
71 Sm Sm-152 151.919756

72 63 Europium Eu Eu-151 63151.55 150.919838

73 Eu Eu-153 63153.55 t 152.921242
74 Eu Eu-154 63154.50C 153.923053
75 64 Gadoliniur Gd nat. 64000.35C 157.25

Gd Gd-155 64155.50 154.922664

77 Gd Gd-157 64157.50q 156.924025

7 Hafnium Hf nat. 72000.50 178.49

79 73 Tantalum Ta Ta-181 73181.50 180.948007

80 74 Tungsten W nat. 74000.55l 183.85

81 82 Lead Pb nat. 82000.50 207.19

82 92 Uranium U U-233 92233.50l 233.039522

83 U U-234 92234.50C 234.040904

84 U U-235 92235.50C 235.043915

85 U U-236 92236.50C 236.045637

B6 U U-238 92238.50 238 05077
87 93 Neptuniun Np Np-237 93237.55 237.048056

88 94 Plutonium Pu Pu-238 94238.50 238.049511

89 . P _ Pu Pu-239 94239.55C 239.052146

90 Pu Pu-240 94240.50 240.053882

91 Pu Pu-241 94241.50 241 .056737
92 Pu Pu-242 94242.50 242.058725

93 Pu Pu-243 94243.35 243.061972
94 95 Americium Am Am-241 95241.50I 241.056714

95 Am Am-242m 95242.501 242.059502

96 Am Am-243 95243.501 243.061367

97 96 Curium Cm Cm-243 96243.35 - 243.06137

98 Cm Cm-245 96245.35C 245.065371

99 Cm Cm-248 96248.35 248.0722
100
10 1 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

102 Number Density Worksheet:
103
104 Number Density ) ens (a) I (Aw)

105 Avogadro's Number IN 0.602252

106 Atomic Weight [Aw] _

107 1 - -|
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mitclay-2

JK L
_ Solids produced at the end of 6545 years

2 Phase/End-member Log moles Moles Mass, g
3
4 Albite-low. NaAISi3O8 -1 .OOOOE+20 O.OOOOE+0O O.OOOOEt +00
5 WOIM. 0 -0"7 31 M -1.OOOOE+20 O.WOOOE+00 0.0000E+00
6 Ceiadonite. KMgAISi40(10)(OH)2 -5.5490E-01 2.7868E-01 1.1057E+02
7 Chalcedony, SiO2 -6.10OOE-03 9.8605E-01 5.9250E+01
B Pu02 -5.5313E+00 2.9424E-06 8.1219E-04
9 Stilbite. Ca(1.019)Na(0.136)K(0.006)AI(2.18)Si(6.82)0(1B):7.33H20 -5.6970E-01 2.6934E-01 1.9247E+02

10 Fluorapatile, Ca5F(P04)3 ! -2.7687E+00 1.7033E-03 8.5903E-01
11 MaximumMicrocline, KAISi3O8 . -1.6400E-02 9.6294E-01 2.6800E+02
12 Na4UO2(C03)3 -1.0000E+20 O.OOOOE+00 O.0OOOE+00
13 Ni2SiO4 -5.2560E-01 2.9813E-01 6.2446E+01
14 Pvrolusite, MnO2 -1.3990E-01 7.2460E-01 6.2994E+01
15 Plattnerite (PbO2) -1.0000E+20 QOC.OOE+00 O.OOOOE+00
16 Witherite (BaCO3) -1.00O0E+20 0.OOOOE+00 O.OOOE+00
17 ~>7Z *

~~~1 7uv g n'?Ltwi.ju+e u. u ,uu*u s- uuv
t9ss ,S * @t @;>otT72,>}}S9is °:l ' -1.OOOOE+20 O.OOOOE+OO O.OOOEO

20 Calcite. CaC03 -1.0000E+20 O.OOOOE+00 O.OOOOE+OC
21 Magnesite, MgC03 -1.0000E+20 O.OOWE+00 0.0000E+00
22 Rhodochrosite. MnC03 -1.0000E+20 0.0000E+00 O.OOOOE+OC
23 Siderite, FeCO3 -1.OOOE+20 O.OOOOE+OO 0.0000E+00

27S ~ ~~ iz ,..4.6230E-01 2.8993E-,00 1.1994E+03
28 Beidellite-Ca -4.6819E+00 2.0802E-05 7.6246E-03
29 Beidellite-K -5.1078E+00 7.8019E-06 2.9090E-03
30 Beidellite-Mg -4.251 BE+00 5.6002E-05 2.0384E-02
31 Beidellite-Na -5.4898E+00 3.2374E-06 1.1897E-03
32 Montrmor-Ca -1.1195E+00 7.5945E-02 2.7797E+01
33 Montmor-K -1.3324E+00 4.6516E-02 1.7320E+01
34 Montmor-Mg -4.7840E-01 3.3235E-01 1.2078E+02
35 Montmor-Na -1 .7253E+00 1.8823E-02 6.9081E+00
36 Nontronite-Ca, Ca(0.165)Fe2AI(0.33)Si(3.67)0(10)(OH)2 -2.41 OOE-01 5.7412E-01 2.4357E+02
37 Nontronite-K, K(0.33)Fe2AI(0.33)Si(3.67)0(10)(OH)2 -6.6690E-01 2.1533E-01 9.2716E+01
38 Nontronite-Mq, Mg(0.165)Fe2AI 0.33)Si(3.67)0(10)(OH)2 1.8940E-01 1.5467E+00 6.5229E+02
39 Nontronite-Na. Na(0.33)Fe2AI(O.33)Si(3.67)0(10)(OH)2 -1.0489E+00 8.9351 E-02 3.7994E+01

41 RAhibdqptbe4a `... -2.2946E+00 5.0746E-03 1.3120E+0
42 LekH20 -1.4000E+01 1.0000E-14 2.5189E-12

*2.4000E+01 9.9977E-25 2.36-22
...., . -2 3973E+00 4.0059E-03 1 .0305E+00

45 ;4 ' 1 .4001 E+01 9.98B5E-15 2.6990E-12
-2.971 0E+00 1.0691E-03 2.8150E-01

47__ I :3.1580E+03
48 , _
49 . . _ ____
50 : ! Volurne Multiplier 2.62+03

51 __'_____Total DHLWVol. 4.9933E_06

62 ________________ __________

63

55
56
57
58___ _
59___ _.__

6°

62- _._

63 '

-- - -- - -- - -
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67. i
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68C
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7 3 . E__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

710

81 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

82 107

8375 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8476 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _

8577 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

786 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ .

987 1 _ _ _ _ _ _

917
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mitclay-2

U V W X Y f z
1 1001.50C 6000.50C 8016.50C 9019.50C 11023.50C

2 1.00782519 12.01115 15.994915 18.9984046 22.9897707

3 Albitejlow, NaAISi3OB 0 8 1

4 Celadonite, KMgAISi4O(10)(OH)2 2 12
5 Fiuorapatite, Ca5F(PO4)3 . 0: 12.

6 MaximumMicrocline, KAISi3O8 0 8

7 Chalcedony, SiO2 3 2

9 Stilbite, Ca(1.019)Na(0.136)K(0.006)AI(2.18)Si(6.82) (18)7.33H2O 14.661 i_ 25.33 0.136

10 Na4UO2(CO3)3 0 34 1114

11 Ni2SiO,4 .41

12 Pyrolusite, MnO2 0 i 2 _

13 Plattnerite (PbO2) 0 o 2
14 Witherite (BaCO3) i 0i 1: 3

15 Calcite, CaCO3 0 1. 31

16 Magnesite, MgCO3 0. 1 3 !

17 Rhodochrosite, MnCO3 0 1 3-

Siderite, FeCO3 0 1 3

19 lBeidellite-Ca 2 12

20 IBeidellite-K S2 122 12
21 B1eidellite-Mg .21 12!03
22 2Beidellite-Na 21 12I 0.33

23 Montror-Ca12
24 Montmor-K 2 12

25 Montror-Mg 2' 12

26 Montmor-Na 21 12 0.33

27 Nontronite-Ca, Ca(0.165)Fe2AI(0.33)Si(3.67)0(1 0)(OH)2 2 12!

28 Nontronite-K. K(0.33)Fe2AI(0.33)Si(3.67)0(10)(OH)2 2 . 12 . I

29 Nontronite-Mg, Mg(0.165)Fe2AI(0.33)Si(3.67)0(10)(OH)2 2 - 12 i

30 Nontronite-Na, Na(0.33)Fe2AI(0.33)Si(3.67)0(10)(OH)2 21 12 0.33

33 _ i
34 I
35
36.:.
37 ' .

39:_II

44 _ _l-

46._
47

49
50 _._

51 1
52 f __-

53 I_____ -

54 _
55.
56.
57.

59_:
60 i_

61 i.I

62 _Tl

64 _ -

F65 ,
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U V W X Y Z

69

7t

73

74!:

75 .

789

B7

92

954

98l

901

61 __

69 -- __

7 09 3_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7 19_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

985
8 69 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 02 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 21 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

110611I _ _

11 0 7 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BBAOOOOOO-01717-0200-00060 REV 00 Att. P0Page 11-221 1 0/31 /97



mitclay-2

AA I AB I AC I AD I AE | AF I AG I AH I Al AJ

1 12000.50C 13027.50C 14000.50C 15031.50C 119000.50C |20000.50C 25055.50C i26000.55C 2B000.50C 56?

2 24.3121 26.9815389! 28.086; 30.9737647; 39.102i 40.08 54.9380503 55.847 58.71' 137.34

3 1 3i A

4 1 41 1i
5 _ 3 i 5
6 1 3 1

10 2.18 6.82 0.006 1.019; _ |

1 2 11 _ _ _ 2:

12Z ______ .
! 1 ______

1 3

161 1 ; i_;_

171Ij1
181i:1
19 2.33 3.67i 0.165_
20 2.33 3.67' 0.33.
21 0.165: 2.33. 3.67
22 2.331 3.67:
23 0.33. 1.67: 4 0.165
24 0.33 1.671 4 0.33,
25 0.495: 1.67! 4 _

26 0.33. 1.67! 4' 1
27 0.33 3.67: 0.165 2 _

28 I 0.33 3.67. 0.33 2 :

29 0. 165 0.33 3.67i ' 2
30 0.33 3.67i 2

3 3 . ..... I ...............
341||
351 .
36 .

37 i

39 1

41,i 
.;

36 _____I_ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ____

43 I. _._ __ ___

44 _ i i _
_45 i 

_ _ 
_

46 .; i
47 t i i , _ .

48 . _ i _ __

50 lll|0i0!

52 _ _ : _ _ _

53 i i . . _ _ _ -
54 :. I

55 . _ , _ ;_._ __ __ _ _

56:.

_ _ _ _ I I_ _
58 i . I
59 _ _ _ .,._

60 i ; ! _ _ __

62i.

63i. 
!

64i 
:

65 _ _ _ 
_
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AA AS AC AD | AE iAF AG. AH Al |AJ

68 _ I | ___

69 _ = I . ._

72 X

76l| . i

78 _ | 1 |

84 . . .

86..
S7 . .

910.
_ _ _ _ I_ _ _,_ _

952 _______________________________ 
_____________

8693 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

879 _ _ _ _ __ _ _ _ __ _ __ _ _ _ _ _ _

8895 ________ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _

896 __________ ____ _____ _______________ _____________

907 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ __9_8_ _ _ I _ _ _

_ __IDO_ _ _ _
__ ____ ____ _____ _____t_____ ____ ____ _____________

95102 __ _______________ ____ ____ __________________

96 ____1____0_____ _____ _____3 ____ ____ _____________

1027I
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AK AL AM AN AO AP A | AR AS

1 82000.50C !92238.50C 194239.55C I MASS MATRIX 1001.50C 6000.50C 8016.50C 9019.50C 1 1023.50C

2 207.19 238.050771 239.0521461
! I

3 0 127.95932 0 22.9897707

4 | i 2.01565038 191.938981 0 0

5 0 191.93898 ! 18.9984046 0
6 _ _ __ 01 0! 127.95932; 0 0
7 o_ l O' 31.98983, 0 0

_ 0! 0 31.98983. 0 0
9 . 14.77471729 0 405.151197: 0 3.126608815

10 1 0 36.03345 175.9440651 0 91.9590828

11 _ 1 0 0 63.97966; 0: 0

12 i0 0! 31.98983 0 0
13 1 _i 0: 0. 31.98983 0 0
14 I 0' 12.01115, 47.984745 0 0

15 i_ Oi 12.01115, 47.984745. 0 0

16 ,. 0! 12.01115 47.984745 01 0
17 __i I 0 12.011151 47.984745 0! 0
18 ; i 0 12.01115 47.984745 0' 0

19 i : 2.01565038 0 191.93898; 0 i 0

20 i i 2.01565038 0 191.93898 0i 0
21 ; I 2.01565038 0 191.93898 0' 0
22 : i 2.01565038 0 191.93898; 0 7.586624331

23 i 2.01565038 0 191.938981 0' 0
24 I i 2.01565038 0 191.93898; 0 0

25 _ _ 2.01565038 0 191.93898 0 0
26 . ! 2.01565038 0 191.93898 0 7.586624331

27 _ ! 2.01565038 0 191.93898 0 0
28 , _ 2.01565038 0 191.93898 0 0

29 ! i 1 2.01565038 0 191.93898 0: 0

30 : , i 1 2.01565038 0 191.93898 0 7.586624331

32 _ __ I i
33I .i

35 . _
36

38 . .
39 1 _ _ _ I
401:i
41 -. :i __

42 __ _ _ _ .___ _ .__ _ -_ t---------- -__ --------

43 ..

45 _

46 _ i _
47
48
49
50 I

54

56 .

58 i

60

62 iii.i

63 .l

64 _ _ _ _ _ i _ _ i _

165 1'!i
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66 AK I AL AM AN AO [ AP | AO AR AS

672

6_ _ _ __=

6 6 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _6_ _ _ _ _ I .l_ _ _

6 98 =__ _ _ _ '__ _ _ _ l,__ _ _ =__ _ _ _ _ _ _ _ _ _ _

69 _ _ _ _ _ _ _ _ _ __ 
_ _ _ _

701

71 _ l
72 _ _ _ _ 

_ _ _ _

78 _ _ 
_ _ _ _

7 9 _ _ _ _ _ _ _ _ _ _._ 
_ _ _

8 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

82 ____ ____ ___________________

88
89

91 _ 
_ _ _ _

_92_ 
I__ _ _

__9 ___3____ _______ ___________I_____

964 ______________

95___ _______ 
__________

196 _ _

97 _ _ _± _

_ I9_8__ _ _

91-___ I_
10521 ____________

1031_ _ _ _ _

BBAOOOOO-01717-0200-00060 REV 00 Att. 11 Page 11-225 10/31/97



mitclay-2

AT AU I AV I AW AX AY I AZ I BA I BB |BC
1 12000.50C 13027.50C 114000.50C 15031.50C 19000.50C i20000.50C 25055.50C 126000.55C 28000.50C 56?

3 01 26.9815389 84.258 0 0 0 01 0 01 0
4 24.312! 26.9815389 112.344 0, 39.102 0 01 0' o l! h
5 ol 01 0 92.9212941. 0 200.4 ol o 01 0
6 o0 26.9815389' 84.258 0 39.102 0 : 0! 0o 0o 0
7 o0 01 28.086 0. 0_ 01 01 01 0' 0
8 0. 0: 0! 0 0 01 0o oi 0 0
9 0 58.8197548 191.54652! 0 0.234612; 40.84152L 0 °! 0 0
10 0 oi oi 0 01 i 00 0 0
11 0 0 28.086i 0 Di 0; 0 01 117.42 0
12 0; 0. 0: 0 o0 0 54.9380503 Oi 0 0
131 0 0. 0 0. 0 0 0: 0 0
14 0i 0 0, 0 0' 0 0 0' 0 137.34
15 00 0 l 0 0' 40.08 0 0 0 0
16 24.312: 0 0 0 0' 0 0 0. 0 0
17 O0 0' ol 0 0o 0 54.9380503 0. 0 0
18 O0 0' 0 0 O 0 0 55.847 0 0
19 Oj 62.86698564, 103.07562. 0 0 6.6132 0 0 0 0
20 0' 62.86698564 103.07562' 0 12.90366 0 0 0 0' 0
21 4.01148, 62.86698564 103.07562' 0 0 0 0 0 0' 0
22 0 62.86698564 103.07562' 0 0, 0 0 0 0 0
23 8.02296; 45.05916996 112.344: 0 0 6.6132 0 0 0 0
24 8.02296 45.05916996 112.344! 0 12.90366 0 0 0 0! 0
25 12.034441 45.05916996 112.344 0 0. 0 0 0 0 0
26 8.02296; 45.05916996 112.344i 0 0 0 0 0 0, 0
27 0 8.903907837 103.07562j 0 0 6.6132 0 111.694 0 0
28 0! 8.903907837 103.07562: 0 12.903661 0 0 111.694 0 0
29 4.01148' 8.903907837. 103.07562. 0 0' 0 0 111.694 0 0
30 0 8.903907837. 103.07562. 0 0' 0 0 111.694 0 0

332

34 I
35;; .
361

38
39 ; __ , _ _;
40 -ji_
41! I _
42 :
43*j .,I
44 ,;:
45 _ _____ _
46 2i-i_
47.j
48 ._
49 -- _ _

51 1 _ . I .
52 .,.
53 .Ij_ _

54 i
55 . _ | _ I_ _
56 ____
57 _- __ _

58 __ ' i _ : _
59 _ _ _ _i ._
60.i_ !
61 _ ' . . I i
62 _ i,

63

64 ; _ __ _____ _
1651.'
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AT AU AV ! AW AX AY AZ BA BB BC
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81 ' _
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874 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

91 _ _ _ _
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mitclay-2

80D BE BF I BG I BH I BI | BJ BK | BL

T 82000.50C 92238.50C j94239.55C I ATOMIC MATRIX t00t.50C 16000.50C

2 !AT WT MASS IAT OENS

30 0; 0o 262.1886 0 0000E+00; 0.00002+00 0 0

4 0 0 0; 396.6942 1.1057E+02; 9.6254E-05 0.0001925081 0

5 0 01 0 504.2587 8.5903E-01 5.8829E-07 0 0

6 0! 278.3009 2.6800E+02 3.3255E 04 0°

7 0 i 0 60.0758! 5.9250E+01; 3.4059E-04 01 0

8 0 0 239.052146. 271.0420' 8.1219E-04; 1.0348E.09 0! 0

9 01 0 0 714.4949! 1.9247E+02 9. 3025E-05! 0.0013637531 0

10 0: 238.05077 0! 541.9874;0.OOOOE+000.O0000E+00i 01 0

11 0: 0 01 209.4857,6.24462+01 1.0294E-041 i 0 0

12 0 0 01 86.927916.29942+011 2.5025E04 01 0

13 207.19: 0 0: 239.1798: 0.0000E+001 0.0000E+00' 0' 0

14 0; 0 0 197.3359'0.0000E+00 0.0000+0E+ 0'

15 0 0 0. 100.0759 0.0000E+00 0.0000E+00 . 0 0

16 0 0 0 84.3079:0.00002+00 0.00 00+00 0 0

17 0 0 01 114.9339! 0.0000E+00 0.0000E+00 0 0

18 0; 0 0! 115.842910.0000E+00 0.0000E+00 0 C

19 0; 0 0 366.5104 7.6246E-03 7.1840E-09 1 1.43681E-08 0

20 0 0 0 372.8009 2.90902-03 2.6947E-09 ! 5.38933E-09 0

21 0 0 0 363.9087! 2.0384E-02 1.9343E-08 3.8687E-08 0

22 0 0 0 367.4839; 1.1897E-03 1.1180E-09 ! 2.23598E-09 0

23 0. 365.9940 2.7797E+01 2.6228-05 5.24556E-05 0

24 0 372.2844: 1.7320E+01 1.6066E-05 3.21322E-05 0

25 0 0 363.3922' 1.2078E+02 1.1478E-04 0.000229555 0

26 0' 0 0 366.9674; 6.9081E+00 6.50082-06 1.30017E-05 0

27 0 0 o 424.2414i 2.4357E+02 1.9827E-04 0.000396532 0

28 0! 0 0! 430.5318.9.2716E+01 7.4368E-05 0.000148736 0

29 ol 0 0' 421.6396i6.5229E+02 5.3424E-04 i 0.001068482 0

30 ° ! 0 425.2148!3.7994E+01 3.0856E-05 6.17127E-05 0

32
33 :_._:
34 . i
35.
36 ,

38 _ _ ._ __ _

40 __ _ _

41 _ _ .. __..._.._._.._...._.. ..

42 _ ! _ _ _ _

I;6 _ _ _ 1 ._ _ 
__ 

_ 
i_ _ _ _ __ _ _ _ _

52_____ I 1 I . ___._

48 _____ i ____ _____ : '____ ___

__ _ ___ __ _ _________.__ 
_

55 {_ _ _ _ ! _ __

56 !j _ _ _ I . _ _ _ _ _ _ _ = _ . _ _ _ _ _ _ _ _

58 ____ 1 .. _ _ _ _ I __ _ _ _ _ _

61 . *. - _ _ _ _

6 5 __. _--

6344j
645'il
465
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BD [ BE BF BG BH BI BJ BK [ BL
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mitclay-2

_ M BN | BO BP BO BR I BS BT

1 8016.50C 9019.50C 11023.50C i12000.50C 13027.50C 14000.S0C 15031.50C 19000.50C

2 .

3 01 0 01 0 0 0 0 0

4 0.001155049' 0 01 9.62541E-05 9.62541E-05 0.000385016 0. 9.62541E-05

5 7.0595E-06; 5.88292E-07! 0; 0:0 0 1.76488E-06' 0

6 0.002660406o 0o. '0 0.000332551 0.000997652 0' 0.000332551

7 0.000681171: 0 0 0 0 0.000340586: 0 0

8 2.06961 E-O9 t 0 0 O O 0 O O

9 0.002356334. 0 1.26515E-05 0 0.000202795; 0.000634433 0 5.58153E-07

1 0 01 O O 0 01 0 0 O

11 0.0004117641 0 0 0: 0 0.000102941 0 0

1 2 0.000500504. 0 O 0. °l ° ° 0

1 00 0 0; 0 0

t 0 0 0

19 8.62084E-08 0 0 0 1.67388E-08j 2.63654E-081 0 0

20 3.2336E-08 0 0 0 6.27857E-091 9.88942E-09 0 8.89239E-1C

21 2.32122E-07 0 0 3.19167E-09 4.50703E-081 7.09906E-08 0 0

22 1.34159E-08 0 3.68936E-10 0 2.60491E-09! 4.10301E-09 0 0

23 0.000314734 0 0 8.65517E-06 4.38004E-05i 0.000104911 0 0

24 0.000192793 O 0 5.30182E-06 2.68304E-05. 6.42644E-05 0 5.30182E 06

25 0.001377331 0; 0 5.68149E-051 0.000191679. 0.00045911 0 0

26 7.801 E-05 0 2.14527E-06 2.14527E-061 1.08564E-05' 2.60033E-05 0 0

27 0.002379194 0: 0 0 6.54278E-05i 0.000727637 0 0

28 0.000892418 0 0 0 2.45415E-051 0.000272931 0 2.45415E-05

29 0.00641089 0 0t 8.81497E-05' 0.000176299; 0.001960664 0 0

30 0.000370276 0 1.01826E-05 0. 1.01826E-05. 0.000113243| 0 0

332

35 --- --.

36 .i

-37,

39 .
40
41 l;
42 _ _ . I _

43 I - .____
44 .

46._
47!.::-

5_ _ 0_ _ | __ _ _ _ _ _ j1 !_ _ _

I_______ _ _-____

51
52_ __ .. _

54 F-== _-

60 _. -

61 ..__._________._ _.-

62 _ _ __ _ __

63
64 - __ _

. 651.i
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BM | BN BO BP | BO BR BS BT
66 . i I. ___

68 . _ I i
69 1 l i

70 ,

72 | . i

76 _

789

79 _ I __ ,

981 . _ _ _ _ _ i _ _ _ _ _ _ _ _ _ ;__ _ _ _ -

88

t90( s.,

90 . , . i . l

90 7 .__ _ _ _ l__ _ _ _ _ _ _ _ _ _ l__ _ _ I !

92_

93 _ _ _ _ _ _ _ _ _ _ _

1094 _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

1095 _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

_ _9__6_ _I _
9574 __

1098 _ _ _ _ I_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

99_ __ _ _ _ _ _

_ ___ ___ I _ _ I _ _ _ _
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BU BV SW BX BY I BZ CA CB CC I CD
I 20000.50C 25055.50C 126000.55C 128000.50C 56? 182000.50C i92238.50C 94239.50c 'MCNP
2
3 0. 0 0o 0 0 0' 0 OH 1001.50C4 01 0| 01 0° 0 0 0. 0C 6000.50C
5 2.94146E-06 01 0i 0° 0 0 01 00° 8016.50C
6 0 0 0 0 0 0 O O;F 9019.50C
7 0 0 0: 01 0 o; 01 ONa 11023.50C
8 0_ 0 0 - 0 O T1.03481E-09Mg 12000.50C

_ 9.47929E05 : 0o 0 0 0 0 Al 13027.50C
10 0 01 0 0 0 0 01 OSi 14000.50C
1i t __ 0' 0. 0.000205882 0 0 01 0 P 15031.SOC
12 O 0.000250252. o0 0 0 0 K 19000.50C
13 °! 0: 0 O 0 0 01 0 Ca 20000.50C
14 01 0: 0 Oi 0: 0 0 0.Mn 25055.50C

t5 0' o 0 0 0 0. 0: 0 Fe 26000.55C
16 0 0 0 0: 0 0 0 O Ni 28000.50C
17 0 0 0 0 0 0: 0 0 56?
18 o0 0 0 0 0 0. 0 0 82000.50C
19 1.18537E-09j Oi 0. 0 0 0! 0 0 U-238 92238.50C
20 0 0°; 0 0' 0 ° 0 0 Pu-239 92239.55C
21 0 0! 0 0 oi oa O 0
22 0 01 0. 0 0 0! 0 0 TOTAL
23 4.32759E-06 0 0 0 0, Oi 0
24 01 0 0 0: 0 O.0 0
20 O 0 0 0 0. 01 0 0.
26 0 0 0. 0 0' 01 0 0
27 3.27139E-05i 0 0.000396532. 0 0. 01 0 0
28 0! 0 0.000148736 0 0° 01 0 0
29 01 0 0.001068482- 0 0 01 0 0°
30 0l 0 6.17127E-05 0 0 01 0 0
31 I

34

36
37,

38 !_ _
39 

-1 : -
41_ .________ _
42=

__ ______ __ _____

47 _ _ _
48 : _ 

____ ____49__ __ L. ______*

52.
53 . I _ _ _ _ _ _ --

55 _. _ _ _ _ '_!_ t_-
56 i _ - --- -- .___
57 .T.
58.
60 ____ ___ _~ -. ______ __-_-_-_-_-_-- - __ _____61 _____'_.___._:_____ . . ................ __._:_
60.
61_ __-

63 ___. ___
64 i____ _ _ . _.-_ . . _-
65 . I .
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72 __ __ __ __ _ _ _ I _ _

74 l . ; i

775 ._ 
.

780 ..''I1
8T6

8-6_ _ _[ . _ __ _l

_9 I _ _ _ _ _ _

104 !_ 
___ 

_ 
__ 

_05 _ _ , _ . _ . _ . I

6 _ _ __8_ _ _ _

107 ________________ _ _ _ _ _ _ _ _ _ _ _
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CE CF | CG
1_ Void Frac of DHLW

2 0
3 3.5589E-03 3.6589E-03
4 o.ooooE+o0 O.OOE+O0
5 1.9788E-02 1.9788E-021
6 5.8829E-07 5.8829E-07
7 2.4980E-05 2.4980E-O5
8 2.5732E-04 2.5732E-04

t.1 8132-03 1.1813E-03
10 6.1895 -03 6.1895E-03
11 1 7649E-06 1.7649E-06
12 4.5921 E-04 4.5921 E-04
13 1.3478E-04 1.3478E-04
14 2.5025E-04 2.5025E-04
1 S 1.6755E-03 1.6755E-03
16 2.0588E-04 2.0588E-04
1 7 0.0000E+00 O.OOOOE+00

0.0000E+00 0.0000E+00
19 O.OOOOE+00 O.OOOOE+00
20 t.0348E-09 1.0348E-091
21
22 3.3728E-02 3.3728E-02
23
24

28 i _ _ _

29 I
30 1
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36
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39i
40
41
42
43
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58I
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61I
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9 2 _ _ _ _ _ _ _ _ _

9 3 1 _ _ _ _ _ _ _ _ _ _ _ _ _
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Incan
(

2 ____ Cylinder Segment Volume Calculation 
graded ORR Fuel ____

4 ____ 

Mass of Fe2O3 in Mixture

______ W-LNominal 
Dry Dniyo odie

Total Mass of SoddyieA23S
-6Cylinder Radius 

tion c _

C nerVlue3.96425E+05 cm'A3 Den of Soddyite/A1203/SiO2IFe2

Semn oue3945E+ rn3 _________Vol. 
Occupied by Sodyitq/A1203

103.08646E+05 
___ _ _ _ __ _ __ _ _ _ _ _ _

I _____Distance from Center 9.5-1104E+00 cm ___

7- ... .. Degraded ORR FueMitrC
_ _ _ -. - . - . . ~ - - - . - - - . . - . - - -W T235.04915

17 Etmed Amount ofSeel in BasketU2

f 
_8 238.05077-23

F59.67845

22 Esitmated'Am-ou-nt of St-eel in Ax-ial Plates 
Si Tot -- 28.086

23 394725 crn~3 ---.. 
- -Si to oddyite --- 2.8

-- 
97.5cm3Si 

to Si02 28.086

2530-O.57-145 kg 
0 from sodd te .-15.994915

26 

- .- from A123 _ 15.994915

27 33.919 k ToalH from soddyite 1.007825

.84mlU/Si 
Ratio - -

311931 .37 moles Fe2O3
32 308.4095 kg Total Fe2O3 __

33154.2047 kg 50% Fe2O3_ Note: for determining the arnoun

35 _____Ai 

h UidAlsand
Al xiize t

11/7/97
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A 1 B C D E IF G H

38 _ _ Avogadro's Number [Nal

39 Gd Number Densities __L

40 Mass Gd (g) Gd number density for insert Soddyite/A12O3ISiO2/Water Mixt

41 Abundance MW 100 250 250 100 % of Basket Oxide 53%

42 Gd-152 0.20% 151.919788 2.OOOOE-09 5.00E-09 1.2912E-07 5.1647E-08 kg Fe2O3_ 163.3

43 Gd-154 2.18% 153.920862 2.1517E-08 5.3792E-08 1.3891 E-06 5.5563E-07 Void Fraction 0.7058

44 Gd-155 14.80% 154.922619 1.4513E-07 3.6283E-07 9.3695E-06 3.7478E-06 Mixture Volume (c 396424.692

45 Gd-156 20.47% 155.922119 1.9945E-07 4.9862E-07 1.2876E-05 5.1504E-06 _ Height of Mix abov full _

46 Gd-157 15.65% 156.923957 1.5151 E-07 3.78787E-07 9.7813E-06 3.9125E-06 ______ U-235 8.9713E-05

47 Gd-1 58 24.84% 157.9241 2.3896E-07 5.9739E-07 1.5427E-05 6.1707E-06 U-238 3.4226E-04

48 Gd-160 21.86% 159.92705 2.0766E-07 5.1914E-07 1.3406E-05 5.3624E-06 6- Fe 3.1074E-03

49 Total 9.6622E-07 2.4156E-06 6.2378E-05 2.i951E-05 Al 7.5694E-03

50 _ _ _ 8.5488E-02 8.5451E-02 Si 2.8797E-04

51 _ 0 4.1920E-02

52 _ H 4.8065E-02

53 Total 1.01 38E-01

54 ___ _ _ _ _ . _ H/U-235 Ratio 535.8
55.__

56 Volume & Mass of Cs/Gd Inserts
57 Vertical Inserts _ _ _ _ Fe2O3 fo Fe2O3 (kg) Gd (g)

58 thickness 0.5 cm keff = 0.93 ____ 163.3 0

59 width 8.864 cm 369.214868 _ _ __ _326.6 0

60 length 70.898 cm _ 489.9 0

61 volume 314.219936 cmA3 __ 163.3 250

62 Horz. Inserts _____ ___.______ 163.3 100
63 thickness 0.5 cm _ _..__ __

64 width 8.118cm ______

65 length 70.898 cm.... . ..
66 volume _ 287.774982 cmA3 -... .. .

67 Angle Inserts _____

68 volume 584.270418 cmA3 _.____

69
70 vert. Inserts per basket 3 . __ _ . _ _

71 horz. Inserts per basket 6 __ . _. .

72 angle inserts 2 .

BBAOOOOOO-01717-0200-0060 REV 00 Att. Ill Page 111-2 1 1/7/97



(
Incan
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A B C D E F G H J

73
74 total volume per basket 3837,850536 cnV3_ ________ __ _
75 total volume percaniste 15351.40214 cmA3 ____ _ _______

76 mass per canister 120.2321816 kg _ ___

77 mass additional Fe 117.827538 kg _ _.
78 L 2109.827528 moles Fe _ _ __ _. _ |

79 ____ 1054.913764 moles Fe2O3 __

80 __ __ 168.4473059 kg Total Fe2O3
81 84.22365296 kg 50% Fe2O3

11/7/97
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Incan

K L_ __ MN 0 P a R S

T _ _ _ _ _ _ __ _ _ _ _ _ _Cladding/Inne Al _ _ __ 88.04321712

2 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _-- -Cladding/O t Al154.0862428
Side Plate Al 599.5214337

4 __ _ kg_ _ __ _ _ _ _ __ _ _ _ _

5 N12 03 /S i62/iF-e 2O3 rmixt-u'r e- - 4. 1 142- 9/CMA3

6 ~2I-e3 mixture 3.51637E+05 9 ____ _____--- ---- --

7 - 0.7844 _ _ _ _ _

8 D3 mixture + Void 8.87021 E-01 q/cmA3 c~e lts

9 1Si02/FQ2O3+Vo~id 3.96425E+05 crnA3 Outr __-ts/ 2
-0 Inner Plates/A! 117 _ ___

1 ------- ~ Side Plates/As 2

12 -AssemblieslW 
-- 40 1i7

1 3
14 __________ ___ ~~DENSITIES _ _ _ _ __ _ _ _ _-

15~io ___Aluminum 
den 2.702 /m3

16 Total Mass(g) Total Moles Mass/sy()Me/ss SiO2 -2.365 g/cmA3___

1-7 -- '-1'3-879.88- _ 5.905~2E+01 _347.00 
1.48 _A1203 

3.965 q/cmA3--

18- n/a - n/a __n/a n/a -- soddyite nat. 4.7 g/cmA3

19 -53630. 16 -2.2529E02 1340.75 5.63 __-- soddyite~enriCl 4.691131841 g/cMA~3

20__n/a n/a n/a n/a Fe203 5.24gcm3

Z 1 .34E+05 4.9824E+03. 3360.85 124.56 -
1. - 10 U235 Enrichm - 20.56%

23 -3.99E+03 1.421 7E+02 calculated 99.83 3.55 soddyite densil 0.998113158

24 . 1 .33E+03 4.7383E+01 calculated __33.27 1.18DER EDVLMSMA/ENIY

2 O74E+04 1.421 7E+03 calculated _ 568.50 - -- 35.54 DEGRADED__ LUMEA_____ITY

-267 1 15E0 .77E+03" cacltd2988.51 186.84 A1203 _ 64054.05992 cm'A3

27 1.51 58E+03 9.4766E+O calculated ___37.89 2.37 02 - 13.492m3

278 5.C731 3E+0O2 5,6868Ef+02 calculated- _ 14:.33 14.22 Soddyite 20211.80166 cmA3 ___

29- Fe2O3 0- cm'A3

30 - 1 .50E+00 More than enough Si for soddyite ___Total Vol. 8.55E+04 cmA3

34 of oxgn associated with oxidation of -

35 Si, it is assumed that U and Si go to (U02)2(Si04):2H20 - -3.E0i--5.43E:03___

3.6 i 1203, le~ftove Sige o502 n eges to Fe2O3 _____ 
_____

11/7/97
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K

K L M N 0 ____R

37 10.01428
38 0.602252 -- -

40 re Number Densities _________ ______

41106% 159% _ 123% 0%

4 - 326.6 489.9 380.0 0.0 _ _________

43 ______ 0.62.6 0.5486 - 0.6015 0.-7844 ____

44 396424.6915 396424.6915 396424.6915 396424.6915 _____

45 full full full full_____

46 8.9713E-05 8.9713E-05 8.9713E-05 _89713Et-O5
47 3.4226E-04 _ 3.4226E-04 __3.4226E-04 3.i42262-0-4

48 -6.21492-03 .32232-03 7.-23 08-BE-03 -0.OOOOE+00- . -

49 7.5694E-03 7.5694-E-03 -7.'5'64E-03 7.5694E-03

50, 2.8797E-04 2.8797E-04 2.8797E-04 2.8797E-04 _____

51 4.3952E-02 4.5985E-02 4.4616E-02 3.9887E-02_____
52 4.28082-02 3.7551 E-02 -4.1108-92-02 5.3323E-02 ____

53 1.0126E-01 1.011152f-01 1023E-01 1.0150E-01
54477-.2, -418.6 458.0 594.4

57T v-oid H~/U235 ~ keff 2sigma AEF (eV) case name____

58058 8 -558 1042 0022 0.01 242 orrhom3 0.00111 _ 4.28E-01 5.322-03

59- 0.6272 477.2 0.95213 0.00216 0.01379 orrhorn2 0.00108 3.90E-01 5,37E-03

60 __ 0.5486 418.6 _ 0.8673 0.00226 - 0.01539 orrhoml 0.00113 3.55E-01 5.472-03

60708535.8'-- '_ .55132 0.00152 0.02292 orrhom4 0.00076 2.272-1 5.201E-03

-62- 0.7058 535-.8 0O.7550 1 0.00204 0.01660 orrhom5 0.00102 31O-1 51E0

64 _ _ __ 
_ _ _

65 _ _ _ _ _

66 _ _ _

67 -

6 8
69 __

70-

I11/797
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74 ____ _

77_
78 ._ .___ __ ._
79 ____ _.____ . __ _
781 _.______ _.._._ .____. ____._ ______ _ _______ ___.____ _._____ _.____
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Incan

-T U | V AA .

1 see vo~lume caics =-=>Side Plate Vo!_n aclainu_ ____

-2 9 e ouecls=== rmM1195-OR-003E 
.... .

4 _ .. __ _Lnth __ 2.3in__,

8 Oue roe width r 07in

9 _ I~negroelnt0.8in 
__ ___.

1 0 _ _ _Innrrov width 0.055 n___

112 ___ __ Side Plate Volumne 13.53999 in3 _ _

____3 221.8-806 cm^

14 Reference 
__ _

15 CCp.B-68 __

16 CRC, p. B-138 (quartz) Cladding volume__

17 _ ?-B 69----- dim eson s f oBA0000-0 17 7 -2(-05 R E'01p. 8 and 111-3

18 Ousd e length 27.13 in_ _

19 
JOutside plate width 0.066 in _._

20 _._ ,_Outside plate thickness _ 2.7955 in

21 _ __ _Outer plate volume __ __82065 cm^

22 ,' __.Outer f uel volumre/plate 24.9998 cm^

23 I _ _ _ _ j __ _ . tIeq_ clading volume/plate _5.27 c^

245_ 
Inner plate legth _ 24.63 in.=._ ___

26 _ Innrpate% width 0 .7955 in,,_,

27 __Inner plate thickness ___001- ,,l

28 ___ nne~r p-late volume 575361cm^3 ___

129r-- --------------- Inner f-uel volume/plate_ _ 2.589 comA3_1

30l=Inner cladding volumeptlate 32 S844 cm^3_
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74 ___ _ _ .__ .. _.

77 .___.____._
79 ___ .. _ _ _ _ _ ._ __ _ .. __ _ ____ _ _ ___ _ _

80 =- _ .... _. =_==
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IntactBask

A I B I C | D E F

1 Reevaluation of dearaded fuel in intact basket with carbon steel basket

3 Degraded ORR Assembly Fuel Cell ID

4 Mass/Assy (g) Moles/Assy (1 0G24) 'Width 8.118

5 U-235 i 347.00. 1.48 Height i 8.864

6 U-238 1340.75 5.63 Length ! 70.898

7 Al 3360.85 124.56 Volume 5101.675

8 Si 133.1 0! 4.74
9 0 3594.91. 224.75 Volume of Basket Mat

10 H 14.33: 14.22 Mass of Fe per Cell

12 Volume Degraded ORR Assy 2136.737163:
13 Avogadro's Number [Na] 0.6022521
14 I ,

1 5 I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .__ _ _ _ _ _ _

16 % Deg. Basket O%I 10%
17 Vol Homogenized Material (cmA3) 5101.675! 5163.647|
18 Volume Fe2O3 per Cell (cmAn3) 0.0001 130.4801

19 Vol% Water 58.12% 56.09%1 old ORRoz3a

20 Mix Number Densities I

21 U-235 1.7428E-04 1.7219E-041 1.97E-04

22 U-238 6.6488E-041  6.5690E-04 j 7.52E-04

23 Al 1.4704E-021 1.4528E-02 I 1.81 E-02

24 Si 5.5942E-041 5.5271 E-04 ! 6.33E-04
25 0 4.5966E-021 4.6469E-02 2.23E-02
26 H 4.0546E-02| 3.91 72E-02 4.87E-02

27 Fe 0.OOOOE+001 9.9880E-04 _ .

28 Total 1.0261 E-01 1.0255E-01 _ - |

29 H/U-235 232.6 5 1 227.50 1 246.93

30
31 Cell Width (cm) 8.1181 8.1671 ___

32 Cell Height (cm) 8.8641 8.918j1
33 MCNP half cell Width 4.0591 4.0841
34 MCNP top cell Height 4.137 4.162
35 MCNP bottom cell Height .- 4.727 -4.756

BBAOOOOOO-01717-0200-00060 REV 00 Att. IlIl Page 111-10 11/7/97



IntactBask

G H I | J

2
3
4 cm 0.9570
5 cm 1.044937584
6 cm i 8.48280331l
7 cmA3
8 l I
9 rial per Cell ! 619.7194 cmA3
10 516 CS = 98.535% Fe) 4782.537 9
11,
12
13i
14

16
17i
1 I

22

24 | _ _ _ __ _ |

25___

28!
29 i l
301

32
33 i
34 l l

_ ___5 _ _
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ORRontop

A B C D E F G H

2 _ Cylnder Se gment Volume Calculation Dearaded ORR Fuel __

3 ____ ____ ___ __ _--- -_ ____ - - --- --

4 , ______ _ _____ _________ ______

5Top of Degraded DHLW Layer _ Nominal Dry Density of Soddyite/AI203ISiO2 mixture

6 Cylinder Radius 86.5 cm Total Mas of Soddyite/AI203/SiO2 mixture

7 Cylinder Length 304 cm Void Fraction r
8 Cylinder Volume 7.14588E+06 cmA3 Den of Soddyite/AI203/SiO2 mixture

9 _ _ Segment Volume 4.99330E+06 cmA3 _ Vol. Occupied by UO2+A1203+Void _.

10 Target Cell 4.99330E+06 - _6_ _6- _ ----- -------- -_ ___ _

11 Distance from Center 2.74765E+01 cm _ _ _ _ ___ _
_ ~. __ ._ ..... _, __.__,_ ........ ,...__. ______... _.

14 ____ _ __ ____ ____ ____ _ __. _ __

14
15 Top of Soddvite/AI203/SiO2 mixture la er _ Degraded ORR Fuel Mixture Compositon _

16 1/2 Cylinder Volume 3.57294E+06 cmA3 Mass(g) WT
_ _7 ,_ _ _ _ _ _ _ _ _ . _ _. .... 1 3 8 7 9.88..2 3 5.0 4 3 9 15_ _

18 _ Segment -1/2 Cylin. 1.42036E+06 cmA3 U-235 __13879.88 235.043915

18 Layer Volume _ 2.13674E+05 cmA3 U-234 n/a 234.040904

19 _____ Target Cell 2.13674E+05 U-238 _ 53630.16 238.05077

20 Distance from Center 3.18017E+01 cm Al 1.34E+05 26.9815389

21 __ __ _ _ Si Total 5.32E+03 _28.086

22 _ Si to Soddyite 3.99E+03 28.086

23 ____ Si to SiO2 1.33E+03 28.086

24 0 Total 1.4380E+05 _

25 _ 0 from soddyite 2.2740E+04 15.994915
2 5 .---- _.--.- .... ... ....... ._

26 - O from Al203 1.1954E+05 15.994915

27 _ _ _ . _ -_ 0 from SiO2 1.5158E+03 15.994915

28 H from soddyite 5.7313E+02 1.007825

29 ____ _. _
30
31 -. . --. I U/Si Ratio

33 _ Note: for determining the amount of oxygen associated with

34 _________ ._ _ _the U, Al, and Si, it is assume

__3_5__ Al oxidizes to A1203, and left
36 I
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ORRontop

- ______________ - - F - -I

A B C D E F I G I H I I I

X ' - I _ 5- I _ _ _ _ _ _ _I__ -_ -_ __I______ -t
77
78

I I- . _----- _ --- 4-

_____________ J .1 J

BBAOOOOOO-01717-0200-00060 REV 00 Att. III Page 111-14 1 1/7/97

))



ORRontop.

JK L M N 0 P Q R S
1 - Cladding/Inner Plate Al 88.04322 see volume call
2 .... Cladding/Outer plate Al 154.0862 see volume cal4

______Side Plate Al599.5214 g s-ee vol-ume call

5 5.79661 E+00 g/cmA3
6 -4.5433E+05 g ____

7 __6.OOOOOE-01 _____

8 _ ___2.31864E+00 &TcrA3.
9 ___2.13674E+05 cmA3 ____Outer Plates/As-sembi 2 ___

10 __ ___ __ __Inner Plates/Assembl, 17 _ _ _ _ _ _ _

___________ - .Side Plates/Assembly 2___
Assemblies/WP -40 ___

13 _ _ __ 
_ _

1 4 6ENSITIES - Rfe-rriene
15-FT Aluminum dlensity._. 2.702 9/M3 CRC, p. B-6816 moles of components ____236________13_(uatz

17 5.9052E+01 ______A1203 
__ --. 3.96.5g/CMA3 _CRC, p.B8-69

18 nih/a ....--.- .. .. - _sod~yite nat.____ 4.7 g/CMA3 ___________

19 2.529+02_________soddyite enriched 4.691132 pcA
20 4.9824E+03___
21-
22 _1 .42iiLE+62 calculated'_____ U235 Enrichment -- 20.56% - -- -

23 _4.7 3-83 E-+01 -calculae - .soddyite density ad. 998113____
2 4---__-- .---. ----- _ _ _ _ _ _ _ __ _ _25 1.27+3cluaed ____DEGRADED VOLUMES (MASS/DENSITY)

26 7.4737E+03 calculated A1203 64054.06 crw'3 ________

27 9.4766E+01 calculated ____ i02 120 3.625 cm3 __________

28 _5.6868E+02 calculatedl Soddyite - ____20211.8 CMA3 ____

29 _ _ _ _

30 ____Total Vol. 8.55E+04 cmA3
31 1 .50E+00 More than enough Si for soddyite__

33 oxidation of 
__34 that U and Si go to (U02)2(SiO4):2H20______________

35 ver Si goes to Si02___________
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M K L M| N 0 P a R S
37
38 __l__ .____ ._ _
39 __ _.__ ___ ___ _
40 _____ _____ 31.8017 __ _

41 0.75 0.8 0.85 0.9 . _ 33.2633 ______. _
42 3.41878E+05 427347.432 5 5.69797E+05 8.54695E+05 _ _ 34.4407 _

43 34.4407 36.2211 39.2313 45.4458 36.2211 _

44 1.0403E-04 8.3221E-05 6.2416E-05 4.161 1E-05 _ ___ 39.2313 -_

45 3.9687E-04 3.1749E-04 2.3812E-04 1.5875E-04 ______._ _ _ 45.4458 i __

46 8.7771 E-03 7.0216E-03 5.2662E-03 - 3.5108E-03
47 3.3392E-04 2.6713E-04 2.0035E-04 1.3357E-04 _____ __-

48 4.0916E-02 3.9421E-02 3.7925E-02 3.6430E-02 _______ ___

49 5.1160E-02 5.4304E-02 5.7447E-02 6.0591 E-02 ___ ___. __==__ _

50 1.0169E-01 1.0141 E-01 1.0114E-01 1.0087E-01 __ __ _ _ _

51 491.8 652.5 920.4 1456.1 ____ _ _____ _____

52 _ .____ _. _
53 2sigma AEF(eV) case name
54 0.00246 0.02099 orrO6O 0.00123 2.38E-01 4.99E-03 _______
55 0.00222 0.01616 orrO7O 0.00111 2.70E-01 4.36E-03 ________________
56 0.00224 0.01 3831orr75 0.00112 2.88E-01 3.98E-03 _ ____ _ __ _
57 0.00250 0.01079 orrO8O 0.00125 3.11 E-01 3.35E-03 E __

58 0.00204 0.00841 IorrO85
-_ -___t

0.00102
. . . 66 7' 4 I - 4 t3.30E-01 2.77L-O3

59 0.00194 0.00622 orrO9O 3.37E-01 2.09E-03
- -4 .- -- --- - I --

60
-I --------- - I4

- I

+ t fI
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N 0 P Q I - H I

____ 1 -1 --1. --- -
I I . l l l
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ORRontop

T U V W X Y
1 s Side Plate Volume Calculation __
2 s from M-11495-OR-003E ____

3s = Width _ __ _ 3.169 in
4 Length 27.13 in
5 Thickness 0.187 in

7 Outer 9roove length 087i ___08 i
8 Outer groove width 0.07 in
9 _ Inner groove length 0.087 in _

10 Innergr width 0.055 in

12 Side Plate Volume 13.53999 inA3
13 _221.8806 cmA3
14

16 Cladding volume ______ __

17 dimmensions from BBAOOOOO-01 717-0200-00052 REV pp.8 and 111-3
18 Outside plate length _ _27.13 in
19 Outside plate width 0.066 in
20 Outside plate thickness 2.7955 in
21 Outer plate volume 82.02654 cmA3
22 Outer fuel volume/plate 24.9998 cmA3.
23 Outer cladding volume/plate 57.02674 cmA3 __

24
25 Inner plate legth 24.63 in
26 Inner plate width 2.7955 in _ .
27 _ Inner plate thickness _ 0.051 In.
28 Inner plate volume 57.54336 cmA3
29 _____ Inner fuel volume/plate - 24.9589 cmA3
30 Inner cladding volume/plate 32.58446 cmMA3
31

34 ___ ___.
35
36 __ ____.____ ___
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T U V W X Y
37 .. _
38 .
39 _ .
40 _ ___
41 ____._- __
42 .. =_.
43 _ ._ _______._.__.

56
457 _______ _ ________

46_.

58 ___.__, __ _ _ _ ___ _ _____ .__.___

48 _ ___ _ _ _.
49. -__ ..

50 ____ ___. _____

52_
53 .________ _
54 _ ____
55 ___.__ ___
56 ______

571 _ __________.... _ __.___

60 __ _______ _
61 R 0 A .P
62 _
63_ _..._. ._ .. _ _
64 _ ......
65.__...._ .. _ .. ___ _

66_. __..__
67__........_I

69 ___._......

72
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T U V W X V

73.
74 _ _ .__
75 _____ _-

76 1.
177 - - =

178 . I I -- _----- -

1 1 97
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Homogen

= M |N | 0 P | Q

2 Homogeneous Mixture
3 (atoms/barn cm)
4 1
6 H 1001.50C 3.5665E-03
7 0 8016.50C 2.0521 E-02
8 F 9019.50C 5.7839E-07
9 Na 1 1023.50C 2.4559E-OS
10 Mg 12000.50C 2.5299E-04
11 'Al 13027.50C 1.7522E-03
12 Si 14000.50C 6.1078E-03
13 P 15031.50C 1.7352E-06
14 K 19000.50C 4.5148E-04
15 Ca 20000.50C 1.3251 E-04
16 Mn 25055.50C 2.4604E-04
17 Fe 26000.55C 1.6473E-03 _

18 Ni 28000.50C 2.0242E-04
19 U-238 92238.50C 2.6715E-05
20 U-235 92235.50C 7.0026E-06
21
22 Pu-239 94239.55C 1.0174E-09
23_
24 'Total 3.4941 E-02
25__
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ClayORR mix-bot

= A | B C I D E F G H

2 I DHLW and Degraded ORR Fuel Homogeneous Mixtu
3 __ _ _ _ L__ _ _ __

4 _ i DHLW Clay
5 Cylinder Segment Volume Calculation _ (atom/barn/c
6 H

7 ; Geometry Calculations 0
8 I -_ F
9 ! Cylinder Radius ; 86.5 cm _ Na
10 i Cylinder Length ! 304 cm Mg
11 CylinderVolume 7.1459E+06 cmA3 _ Al
12 1/2 Cylinder Volume 3.5729E+06 ! Si
13 iDHLW Volume 4.9933E+06 cmA3 P
14 _ IDegraded ORR Volum 8.54695E+04 cmA3 _ K
15 IMass of Gd O.OOOOE+00 9 _ Ca
16 :Den. of Gd 7.9004E+00 g/cmA3 _ Mn
17 , N Vol. of Gd o.OOOOE+O0 , Fe
18 i IVoid Fraction | 2.8927E-01 I Ni
19 ITotal ITotal Volume 7.1459E+06 cmA3 ! U-238
20 i calculated Volume 7.1459E+06 cmA3 i

21 _ Distance from Center: 86.5000 cm
22 Mixture IFrac. of DHLW Mixed _ Pu-239
23 with ORR Fuel 12
24 Mixture Volume 1.8767E+06 cm^3 Total
25 Calculated Volume I 1.8767E+06 cm^3
26 : Distance from Center I -33.07841cm
27
28 _ i iClay Mixed I Distance fro
29 j Iw/ ORR IVoid DHLW Clay
30 I 0.25' 0.2893 full
31 I _ ____ ___ ___0.251 0.25 69.1276
32 T 0.25 0.2 57.2957
33 0.2 0.2 57.2957
34 _ 0.15j 0.2 57.2957
35 _ i 0.1 0.2 57.2957
36 o0 0.2 57.2957
37
38 Clay Mixed Distance fro
39 w/ ORR 'Void IH/U-235 keff 2sigma AEF(eV) Icase DHLW Clay
40 0.1: 0.2j 334.5238 0.66714 0.00214 0.01802 1OB10V20 57.2957
41 0.15 0.21 476.8803 0.6706 0.0023 0.01441 OB15V20 57.2957
42 0.2 i 0.2 619.2367 0.65526 0.00204 0.01197 OB20V20 57.2957
43 0.25 ! 0.2' 761.5931 0.6343 0.00178 0.01056 0B25V20 57.2957
44 0.25 0.25! 970.6074 0.65487 0.00188 0.00922 0B25V25 69.1276
45 0.25 0.2893! 1155.4111 0.66108 0.00166 0.00786 0125V29 full
46 .i

49 i..

50I i

51!
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ClayORR mix-bot

A | B | C ZD | E F G | H

53C
54 __ _ _

65 i l
66i.
67 [ -
68 i _

69 l I
70 i i
71 l l .
72 1

76 _ _ _ _, _.

7 a i_ _t _ _ _ _ _ _ _ I _ _ _ _

80 |

81 . _ I_;
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ClayORR mix-bot

I J | K L M N OII
1eeW I IVoid Frac.
2 -e below DHLWi
3 i

_ __ . _ ;. _ _ L _ _

4 ! _ Degraded ORR Fuel Mixture
5 ) _ _ I !Mass(g) WT
6 3.55893E-03 iH 573.1320015 1.007825 H
7 1.97883E-02 i0 1.44E+05 15.99492 0
8 5.88292E-07 _ , IF
9 2.49797E-05 I _ II I Na
10 2.57324E-04 A _ _ Mg
11 1.18129E-03 JAI 1.34E+051 26.98154 Al
12 6.18950E-03! Si 5323.8j 28.086 Si
13 1.76488E-06 1 _I P
14 4.59207E-04 I K
15 1.34777E-04i 1 ! Ca
16 2.50252E-041i Mn
_ ._ _ _ _ .__ _ _ _ _ _ _ __ _ _17 1.67546E-031 Fe
18 2.05882E-04i N i
19 0.00000E+00 I U-238 53630.161 238.0508 U-238
20 _U-235 13879.881 235.04391 U-235
21 _ i Pu-239
22 1.03481E-09; I _ I Gd-152
23 ' 1Gd 0.OOOOE+0O 157.25 Gd-154
24 3.37283E-021 i ' Gd-155
25 _ I _ i Gd-156
26 _ | Gd-157
27 i Gd-158
28 Center i Gd-160
29 ORR/Clay Mix H/U-235 _

30 -33.07841 1155.411, _ i_ 1 Total
31 -35.1116 970.60741
32 -37.4398 761.5931 _ _ H/U-235
33 -44.1725 619.2367 ,
34 -51.2921 476.8803 i _ ; _

35 -59.0016 334.5238 __
36 -79.0576 49.811021
37 _ ;
38 Center
39 ORR/Clay Mix sigma _ _,

40 -59.0016 2.74E-01 4.93E-03 0.00107 _

41 -51.2921 2.76E-01 3.97E-03 0.00115 |
42 -44.1725 2.69E-01 3.22E-03 0.00102 | !
43 -37.4398 2.61 E-01 2.76E-03 0 0.00089 I

44 -35.1116 2.69E-01 2.48E-031 0.00094 _ _

45 -33.0784 2.73E-01 2.14E-03 0.00083 _ i

47i;
48
49I
50
51 I
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ClayORR mix-bot

I K ___

562 _______________

53__

__ ____

69 _ __ _ __ _

_ _56i 1
7465_ _ _ _ _ _ _ _ _ __ _ _1_ _ _ _I_ _ _ _

7566_ _ _ _ _ _ _ _ _ _ __ I_ _ _ _ _ _ _ _ _ _ _ _

676
776 _ _ _ __81_ _ _ _ _ __ _ _ _ _ _ _

7869 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

__7_0___ __

_ _7_ I_1_
72 _ __
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ClayORR mix-bot

P | ] R S T | U
1 0.289272974

3 : :

4 (ato ms/barn cm) DHLW (atoms/barn

6 1001.500 2.1896E-02 H 1001.50C 2.1875E-02

7 8016.50C 2.5721 E-02 0 8016.50C 2.3737E-02

8 9019.50C 3.9132E-07 F 9019.50C 4.1811 E-07

9 11023.50C 1.6616E-05 Na 11023.50C 1.7754E-05

10 12000.50C 1.7117E-04 Mg 12000.50C 1.8289E-04

11 13027.50C 2.3847E-03 Al 13027.50C 8.3957E-04

12 14000.50C 4.1780E-03 Si 14000.50C 4.3990E-03

13 15031.50C 1.1740E-06 iP 15031.50C 1.2543E-06

14 19000.50C 3.0546E-04 i K .19000.50C 3.2637E-04

15 20000.50C 8.9651 E-05 lCa 20000.50C 9.5790E-05

16 25055.50C 1.6646E-04 iMn 25055.50C 1.7786E-04

17 26000.55C 1.1145E-03 Fe 26000.55C 1.1908E-03

18 28000.50C 1.3695E-04 INi i28000.50C 1.4633E-04

19 92238.50C 7.2299E-05 jPu-239 94239.55C 7.3546E-1 0

20 92235.50C 1.8951 E-05 _Total i 5.2991 E-02

21 94239.55C 6.8834E-1 Ci_ _ _

22 64152.50C O.OOOOE+00 i ;
23 64154.50C O.OOOOE+00 I
24 64155.50C O.OOOOE+00 _

25 64156.50C O.OOOOE+00 _

26 64157.50C O.OOOOE+00 !
27 64158.50C O.OOOOE+00 .,
28 64160.50C O.OOOOE+00 _

29
30 5.6273E-02.
31 , i

32 1155.400974 _ _-

33
34
35 Fraction Clay Mixed wJ ORR 0.25 0.25 0.25 0.2

36 Void in Clay & Clay/ORR Mix 0.2893 0.25 0.2. 0.2

37 Dist. From Top of DHLW Clay to Center full 69.1276 57.2957I 57.2957

38 Dist. From Top of CIay/ORR Mix to Center -33.0784 -35.1116 -37.43981 -44.1725

39 H/U-235 ! 1155.411036 970.60737 761.59307 619.23666
40 Clay/ORR Mix Number Densities
41 H 1 001.50C i 2.1896E-02i 1.9410E-02: 1.6246E-021 1.6251E-02

42 0 18016.50C i 2.5721 E-02: 2.5294E-02 2.4751 E-02. 2.5266E-02

43 FF 9019.50C ! 3.9132E-07' 4.1295E-07 4.4048E-07. 4.3353E-07

44 Na 11023.50C 1 1.6616E-05 1.7534E-05 1.8703E-05 1.8408E-05

45 Mg . 12000.50C [ 1.7117E-04. 1.8063E-04 1.9267E-04 1.8963E-04

46 Al 13027.50C 2.3847E-03 2.5165E-03' 2.6843E-031 3.0848E-03

47 Si 14000.50C 4.1780E-03 4.4089E-03, 4.7028E-031 4.6455E-03

48 P 15031.50C 1.1740E-06' 1.2388E-06 1.3214E-06 1.3006E-06

49 K 19000.50C 3.0546E-04 3.2234E-04 3.4383E-04: 3.3840E-04

50 Ca 20000.50C 8.9651 E-05 9.4605E-05 1.0091 E-04, 9.9321 E-05

51 Mn 25055.50C 11.6646E-04 1.7566E-04 1.8737E-04' 1.8442E-04
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ClayORR mix-bot

P | Q | R I S I T I U

52 Fe '26000.55C 1.1145E-03 1.1761E-03 1.2545E-03 1.2347E-03

53 Ni 28000.50C 1.3695E-04' 1.4452E-04 1.5415E-04 1.5172E-04

54 U-238 92238.50C 7.2299E-051 7.6294E-05: 8.1380E-05' 1.0012E-04

55 U-235 92235.50C 1.8951E-051 1.9998E-05' 2.1331E-05 2.6244E-05

56 Pu-239 94239.55C 6.8834E-101 7.2637E-10! 7.7480E-10 7.6258E-10

65 Total 5.6273E-02 5.3839E-02 5.0741E-02: 5.1592E-02

66 Remaining DHLW Clav Number Densities ! _
67H 1001.50C 2 .1875E-02, 1.9389E-02- 1.6223E-02. 1.6223E-02

68 0 . 8016.500 2.3737E-02 2.3201E-02: 2.2518E-02 2.2518E-02

69 F ,9019.50C I 4.1811E-07 4.4122E-07j 4.7063E-071 4.7063E-07

70 Na 11023.50C I 1.7754E-05 1.8735E-0511.9984E-05 1.9984E-05

71 Mg 12000.50C 1.8289E-04 1.9299E-04 2.0586E-04' 2.0586E-04

72 Al 13027.50G 8.3957E-04! 8.8597E-04 9.4503E-04 9.4503E-04

73 Si 14000.50C 4.3990E-03 4.6421 E-03 4.9516E-03. 4.9516E-03

74 P .15031.50C 1.2543E-0,1.3237E-06| 1.4119E-06 1.4119E-06

75 K 19000.50C 3.2637E-04i 3.4441 E-04 3.6737E-04 3.6737E-04

76 Ca ,20000.50C 9.5790E-05 1.0108E-04 1.0782E-04 1.0782E-04

77 Mn 125055.50C 1.7786E-04 1.8769E-04. 2.0020E-04 2.0020E-04

78 Fe 126000.55C 1.1908E-03 1.2566E-03, 1.3404E-03i 1.3404E-03

79 Ni 128000.500 1.4633E-04 1.5441E-04 1.6471E-041 1.6471E-04

80 Pu-239 194239.55C 7.3546E-10 7.7610E-10 8.2784E-101 8.2784E-10

81 Total : 5.2991 E-02 5.0375E-02 4.7046E-021 4.7046E-02
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CiayORR mix-bot

V W X

_ _X

2
3
4 ]cm)
5
6

8 l

12 1 l
13
14II
15l
16lI
17 i
18 ,
19 1
20 i
211l
221!
23 !
24 l
251
261|
27
28
29 l
30
31l
32
33i
34

_~_

35 0.15 0.1 C

36 0.2 0.2, 0.2
37 57.29571 57.2957 57.2957
38 -51.29211 -59.0016 -7_.0576
39 476.8802519 334.5238426 49.81102387
40
41 1.6259E 02 1.6275E-02 1.6581 E-02
42 2.6088E-02 2.7612E-02 5.7366E-02
43 4.2243E-07 4.0185E-07 O.OOOOE+00
44 1.7937E-05 1.7063E-05 O.OOOOE+00
45 1,8477E-04 1.7577E-04 O.OOOOE+00
46 3.7250E-03 4.9118E-03 2.8087E-02
47 4.25395-03 4.3841 E-03 1.0685E-03
48 1.2673E-06 1.2055E-06 O7.OOOOE+0
49 3.2974E-04 3.1367E-04 O.OOOOE+-0
50 9.6778E-05 9.2063E-05 O.OOOOE+00
51 1.7970E-04 1.7094E-04 O.OOOOE+00
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ClayORR mix-bot

VW I X
52 1.2031 E-03 1.1445E-03 0.OOOOE+00
53 1.4784E-04 1.4063E-04 0.OOOOE+00
54 1.3008E-04 1.8561 E-04 1.2700E-03
55 3.4096E-05 4.8652E-051 3.3288E-04
56 7.4305E-1 0 7.0685E-101 o.OOOE+00
65 5.2952E-02 5.5473E-021 1.0471 E-01
66
67 1.6223E-02 1.6223E-02 1.6223E-02
68 2.2518E-02 2.2518E-02; 2.2518E-02
69 4.7063E-07 4.7063E-07 4.7063E-07
70 1.9984E-05 1.9984E-05; 1.9984E-05
71 2.0586E-04 2.0586E-04' 2.0586E-04
72 9.4503E-04 9.4503E-04 9.4503E-04
73 4.9516E-03 4.9516E-03 4.9516E-03
74 1.4119E-06 1.4119E-061 1.4119E-06
75 3.6737E-04 3.6737E-04 3.6737E-04
76 1.0782E-04 1.0782E-04 1.0782E-04
77 2.0020E-04 2.0020E-04 2.0020E-04
78 1.3404E-03 1.3404E-03 1.3404E-03
79 1.6471 E-04 1.6471 E-04 1.6471 E-04
80 8.2784E-10 8.2784E-10 8.2784E-10
81 4.7046E-02 4.7046E-02; 4.7046E-02

'-7
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10°. H20

. A I B C D I E I F I G

2 IAvogadro's number = I 6.02252E.01 atoms/mok
3 steet 1
4 |mass (gm) unoxkdized volume oxide mass X !oxide mass density
5 U-234 I 3.520000E.02 1 1.1366847821 4.001130E+02 10.79813
6 U-235 3.291200E+04 I 1.1361015031 3.739137E+04I 10.83884
7 U-238 1.936000E+031 1.1343823841 2.196164E+031 10.96089
8 Al in Fuel 1.544748E.04 . 1.889214384. 2.918361E+04j 3.97
9 I _AlClad etc. 1.092926E+05 1.889214384; 2.064772E+05i 3.97

10 Abs. Stel :1.071 W5E+05 13685.711 1.40867E+00 1.509899E+051 5.24
11 Bask. Steel 5.231749E+05 66799.65i 1.40867E+00! 7.369782E+051 5.24
12 lAssume vol of CS same as for SS basket _ _ _--
13 volume of degraded canister = I 358739.13191

15 Atom densities for water from BBAOOOOO' 0 t717.0200-00002 REV 00 . i
16 H __6.69E-02 I .0
17 0 3.34E-02 jI Atomic Weights T
18 i-. 234 234.0409
19 Gd in DOE-SNF canister IU235 235.0439
20 0g9 jU238 _238.0508
21 I Al 126.98154
22 _ Fe 55.847
23 I IGd 157.25
24 For purPose calculatinri oxygen
2 5 - = . assume oxides of U02. Fe203, &

2 1 _ _ = _ . . _ _

31

36

38 1

_ _ _ __ __ _
32_ _ _ _ _ __ _ _ _ _ _

3 5 _ _ _ _ __ _ _ _ _ _ _ _ _

u
! ; :

! _ _ _ _ _ _ _ _ _
42
43

45~
=

BBAOOOOOO-01717-0200400060 REVOO Att. IV Page IV-1 12t1 1197



ioH20

N fl
.1.4 I I J I K L

I . tW I I J I K L

. I I I - Ir 1--
1I.

M
lent Volurne Calculation
r Fraction Required tor I

I I
N=L _ 01PI_-

0.4526
2 Fraction o1

piete ~TotatVol ~Vduma at Vtraat Bottom P
II can 04526

.ter Fraction
c Ir I

4 NMI1Oxidation Vol. at Bottom jD0ttOn lai rn -I -n1-mUn,n"-..~Inae IA ai
-

_ F _ __ _ __ _ AAA_ o0 9CM5 cm
37.|_ ^een.iens � 1.

. 260.1
_-_ 449.757744 D.71 2690.81 1

0:78 1S528371
1 0 784 573318077

8.151i
758.94
".06C

1617.' ,
11442

8.1518.
758.946
".06W(

1617.22
.l . .,

Mvinder FtadlNus I i _E_ _c___ i r
ZSJ.C _ I

m |__t 1 3758735
rIY Vnkim

E.05canA3
7+59.Icm' 

I
. .- _ . _I

7351 .0341681 3r3r Vniume 1. I %pi I vQHEI ~ Ft)E+OSICnY'3
-- 1 ' I

,, v�. . ! . _7e .
e." r AAo - I.171 I tv.l II rr-r" 1conna V 4KAI a i I -71 40597.3 1 1442 mbl1 -ractoor 4-.

____________' ____ -__ ___ JZ X *-

I

_2814.85989I 0.1. 1 915S.999_ 24 Draaradd Volcume 63.71 fi 1 2ER E.O4lcm^3- -. .. ,-L-4--; 4-- 0.. 935 _ 95_1 : -.- -:.

l1 1114( 0.11 9351 .951 1, s.|v~ul-e .

Em0lc3
- Iheight | 10.2

60445.05 159605.7 Distance from Center
Note tha1 14%

_ l IT
71

b bottom is I
t,lgrvxlulLBu l _ .. , . :

Itt.m MiAxI
--- I 6.60

.o..om-4 I 11001.500 6.S 7BE43 Bottom
H/U235

6.8.
I 1 D | ± .

L-4 18U16.50C I2^ 1 4757
l l l

gEEET164 Fraction '0.0021 ;
i2.:5CC 0owX2

1.4170E4-21+ --.-- --.- ~ ____

641 54.50C n n2ial 164152 .45C 0.0000E-.0010.02t1ai _ _ __4___002t1 l 41s~svs1 uuuw;w.
I: 1 6415.50 C

164155.5uC 0.1481 164154.50C 0-00WE+001

I221 6641

0.41_641 54.50C I .OOCOE+00 ____ts.146 ~~l * _F.t -___ _I.

0.12 0.0000E+00
A - r Raceeiy I n rOvmE+OOI
0.t565j IFAISS SIX-- O.OOOOE+001

16418 .50C 46415 6.50C f z Oiu^O i ii
;560415816.D in0 , lO . _

36- . _ I I .t ne nn_^cJRR 1- !w24 ~ ~~ .610.0 W
Chart of the Nuclides. 14th Edition :64160.50C n rnWE.W1

2* Chart o 0 ne Nuc ttII h Eia l ;646050 I ---

268 I- t 14 s922 40 10520E45 i__

27 - 192235 .50 I 9.7940E04_

28 ___4. 92238.50C 5.6884E-05 _______

29 - - -0 TOTAL 1.0818 Et

30 l 
_ _ _ _ 1 _1Numb r ensit s rTo MixJ_ _

31 _ 11 001 .50C I 3.0270E02 :

32 -8016.50C 4 4.8497E402
33 1 C2.1008E4 __ __ __ __ _ __ __ __ __ _ __ ___II

I -10 I w

34 __ _ _ ;----- - !,-
O.OOwE+000_____ - --.-- t .

4 4 1. -4. :64154.50C Q.0000E+00__z _ ~l___ ___ 64155.50C

L I 1 !641

C
C

-00
:+00 I � �

E+00 I
-+00 -T� LM39 zzz I1 I64157.50C-Tm-i s7- soc

164158.5AC
A rWOlOEd00I

40 I I I I0 O 0 A. _ _ _ _ _ _ _ _ _ _ _ _
i64158.50C o_______________1641va n:_ 1 u 3E-O7I_44 164160.50C 0.0O00E+w00WC+W41 '92234.5004- !923.50C marm3afl

42 :____1 . I
bZ5t�: l 

li I ; l
431_

15.50C '.- I
,

?44L-4 l l
3.6956Ew01l

.TOTAL I 1.0099E-011 | -
. .
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30% H20

_ A B C E F G H

2 A dros numbera .i 6.02252E-1 atoms/mol

3 i steel

4 mass (am) unoxidized volume oxi mass idemass density xidan Vol.

S U-234 3.520000E02 t .1366847821 4.001 130E+02 10.79813 37.05392624

6 U-235 3.291200E+04 1.1361015031 3.739137E+04 10.83884 3449.757744

7 .U-238 t.936000Ee0 t 1.134382384 j 2.196164E+03 10.96089 200.3637296

a Al in Fuel l,544748E+04 t .8892143841 2.918361E+04 3.97 7351.034168

_9 Clad etc. 1.092926E+05 _ 1.889214384 2.064772E.05 3.97 52009.35819

t0 Abs. Steel 1.071865E05 13685.71 1.40867E+00i 1.509899E+05 5.24 28814.859889

t Bask. Steel 5.231749E+0' 66799.65 1.40867E+00K 7.369782E+05 5.24 140644.698401

12 Assume vol of CS same as for SS basket 232507.126

13 volumeofd:gradedcanister * | 358739.1319 Notetthatt4%

14 I

15 Atom densities for water from BBAO ) 000001717-0200-00002 REV 00 I

1-6 Hll 6.69E-02 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

t7 -- -- 6 E 02 _ Atomic Weights

18 U tU234 234.04M

19 iGd in DOE-SNF canister U235 235.0439

20 _ _ 01 U238 238.08

21 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Al 26.98154

22 | 45.5! GFe 55.547

231Gd 157.25

24 I ________________ For purpose calculatina oxen

25 i _ _assume 
oxides of U02. Fe203. & A1203

267
. 27 __ __ _ 1i =__ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

332 = 75i30 _ _1_ __ _ _

33 ;

351 _ .

36 =I I i_ _

37 . _ __ _ _ _ _

38 1 _ _ _ _ _ _

40 .

4t : :__ _ _ _ _ _ _ I _ _ _412

43I.

44 1 . ; I
4 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _
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30Y. H20

-. - , n I

K L I

2 oRio Mix Water Fraction Re=
Volume at Bottom Mix Water Fraction
4v ItEotmS lonTop _ _ :. _ I

u1 I I I I r vI I
Calulatiorn
jouired for I

.!I
I can 0.4141

____ 4

IIm-t
vcr I ---- -- --- -- --- _ i cm

5 0.78 28.90205 I {*r ... I- I �''' ! -vr ruluo | _

6-6 2690.8111 ter Lantih 259.81cm
q ,j7,Snln3

156I.28371 ".08024ICOTr !otm __ _; 7fl o 3 1 t
_ ___

0.781 5733.8071 1t17.ZZ -S .vire votumeI . @

,action
I 0.78a 40567.31 1144 Fraction

. .;. .

0 0.14 115..999 2471 ".ov . c
raoe I~um

i A A .snoCi4. .aI-Julahd Volume

�c�TllLIIZ I

12~otal 80445.05 1S9605.7 Disttnce I
t3 at b m ' unoxidiz

om Canter I-
I
T*.- Mrn Pel<IrE 0 N�A�lF4t2h

t��U235
�ouom

114 1 1 1 enazllew lu. v
0 fwvlqF-021 lb~onto Z0.11%

16 2.11 E02
167 iO6. 4.986E2| Iop 465

8 641 52.50 .021 .5C

19 64154. 0.0218j
20 455. 0.14854.

21 64155. 0.2047

23 641 58.50t 0.248464575CO tl EtiI

25 * Chart df the Nuclides, 14th Editioxn64 0.tCOo DE O

^ . 9~~41223.500 .80E>

2742254.50C 7.6176E440 ___

,00E+001

6419228.50C _ .4243E45;____

6 4 1 7 . 0 00 .0 0 0 E 0 _ _ _

92234.50 1 7.315E-01 _ _ _

30 ~~~Number Densities forTOMi I

92123.50C I 2.7691 E42
_ 8-16.50C 4.9558E-02

T3A27.50C 2.2488E

34 2Bw55C !2.1462E41
35 64152.50C |QOO+~

35 64154.SDC 1OOw+o

3164tSS.50C 
ioooEo

38 6417.50C iOOOEO

40 641158.SDC |OOOEO

41 ti4t60.50C !oooEo

~~~~92234.50C!7.184
42 ~~~92235.50C t681 4

12/11/97
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32% H20-Oxide Mix

_AEoVgadro's numbnr *I
I ItlI

man (am)

__ G I H= i

E.01 atomnstmos _

Comote
- Onixtdat Vol.
.:02 10.79813 37.D539282,
.+04 10.83884 3 49.75774
Ei 10.96089 200.3637251
.44 3.97 7351.034161

f IunuxiZiu vvs

s UM2351
7 -238
a I

I9
II

:gums d de
l

Uomn d b~il

3.291200E+0

t1.544748E+0
1.09292E+0
1.0718855E05O
5.231749E+.0
am as for SS

2.064772E+051 3.97 52009.3581!
F:_M 1 -1CvaQOE.Is 5.24c-:+ I_

1.40867ES00 7.369782E005

12 asxet

131 ed Canster o A V 35

" torxwaler trom B8A0000004t717-0200-900D2 REVO 00
I 6.69E.021 I I18
I 3.34E-021 .

234.04091

in DOE-! NF canister 235.0439
I238.0'i08n i

U w 26.981541
55.847!
157.25

[ i 1 |-For purPose calculating IOXyen
I assume oxides of UO; ,Fi

Il

411

I i

L _______ .
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32% H20.Oxide Mix

-

M I

lculation _

| FR

fix Frction
Fnelion
x Volume

rRadui
r Lenth
r Volume

of Bottom Mix

I rn^3

I 1617.2275211/2 CvnderVolume

i 19tS.91
Fraction

E.O5lcWn^3 I _ I _ _

E01 _I
E.04 icm'3 .

_Ncm ev 12.5,
!

1.41 9351.9511 120954.441 C tculats voume
6 S0445.05 159605. SDisance trort Centi

ee at bottom is urnoxkidu
14

xn -

' Mix l1.50C

t6 I I- .50C0 5.4639E-021

17 lotope IFractic 113027.50C 2.4885E-021 I

iS 4152.50q C 200550 -

84152.5O00
64154.50C

j 64155.50
164156.50C
164157.50C

1.r0OIE402! I

0.0000E.00
O.OOOOE-00|

O.OOCOE 0010.00002.400
0.0000E2400
8.0956E-06
7.5371 E044
4.3776E-05i
1.0747E401 1

-I.

i
54158.50C

uclides, 41h Edillon

I 4

64160.50C
92234.50C
92235.50C
92238.50C
TOTAL
Number Der
1001.50C
8016.50C
13027.50C
26000.55C

_64152.50C
=64154.500
= 4155.50C

.

' l I

I

Il snies for To) Mix I I
|3.1094E-021
j4.815SE4021

2.0535E-03 I --
1 1.9598E-021 -33; 1

i64158.50C

j564160.50C

o.ooooE+001
o.o000E+0.0
0.°OOE..00I
QOOOOE+00
0.o0E00 oo
0.0000E.00
0.OOOE+000
6.6805E-071

-1

43

| 1.0097E4-1 I 1_I_ I
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515.xls

A I B I C I D | E I F I G
I

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23 T
24
25
26 h
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

DHLW and Degraded MIT Fuel Homogeneous Mixture be

(15% DHLW in Mixture, 0.272 Void Fraction, 100 g Gd, 0!
DHLW Clay

Cylinder Segment Volume Calculation (atom/barn/cm)
H

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. of Gd
Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

1. .0o0
86.5 cm
304 cm

7.1459E+06 cmA3
3.5729E+06
4.9933E+06 cmA3
2.0097E+05 cmA3
1.OOOOE+02|g
7.9004E+00 g/cm^3
1.2658E+01 cmA3
000 04'O.Oo 0g
5.2400E+00 g/cmA3
O.OOOOE+00 cmA3

7.1350E+06 cmA3
7.1350E+06 cmA3

8.48900E+01 1cm

1-.50OOE"-01j
1.3049E+06 cmA3
1.3049E+06 cmA3
52 mcm

F

Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238

Pu-239

Total

otal

4ixture

DHLW and Degraded MIT Fuel Homogeneous Mixture be
(15% DHLW in Mixture, 0.272 Void Fraction, 50 g Gd, 0 g

DHLW Clay

Iculation (atorm/barn/cm)
H
0
F

Cylinder Segment Volume Cal

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume

I \ . .E f. I 1.7l0
86.5 cm
304 cm

7.1459E+06 cmA3
3.5729E+06
4.9933E+06 cMA3

Na
Mg
Al
Si
P
K

BBAOOOOOO-01717-020 0-00060 REV 00 Att. IV Page IV-7 12111197



S115.xls

l A I B I C I D I E T F I G
l

52
53
54
55
56
57
58
59

6t
62
63
64
66
66

-67
:168

70
~71
72
73-
74
75
;76
1177
178
79
80

84

88
89
90

91
92
93
94
95
96
97
98
no

1i01
102

Total

Mixture

Degraded MIT Volume 2.0C
Mass of Gd 5.0(
Den. of Gd 7.9(
Vol. of Gd 6.32
Mass of Fe2O3 | .O(
Den. of Fe2O3 5.24
Vol. of Fe2O3 O.OC
Void Fraction
Total Volume 7.1 1
Calculated Volume 7.1 1
Distance from Center 8.485
Frac. of DHLW Mixed
with MIT Fuel F 1.5
Mixture Volume 1.3(
Calculated Volume 1.3(
Distance from Center Ct .521

DHLW .
(15% D

Cylinder Segment Volume Calculation

)97E+05 cm^3
)OOE+01 g
)04E+00 g/cmA3
288E+00 cmA3
)OOE+OO g
400E+00 g/cmA3
)OOE+00 cmA3

350E+06 cmA3
350E+06 cmA3
)OOE+01 cm

Ca
Mn
Fe
Ni
U-238

Pu-239

Total

OOOEJO1
)49E+06 cmA3
)49E+06 cmA3

cm

and Degraded MIT Fuel Homogeneous Mixture be
HLW in Mixture, 0.26 Void Fraction, 0 g Gd, 29510

DHLW Clay
(atom/barn/cm)

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. .of Gd
Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

t,'O 00
86.5 cm
304 cm

7.1459E+06 cmA3
3.5729E+06
4.9933E+06 cmA3
2.0097E+05 cmA3
O.OOOOE+i00 g
7.9004E+00 gfcmA3
O.OOOOE+00 cmA3

-2.361 1 E4=05g
5.2400E+00 g/cmA3
5.6318E+04 cmA3

7.0954E+06 cmA3
7.0954E+06 cmA3

8.20000E+01 Icm

11.5000EO41
1.3598E+06 cmA3
1.3598E+06 cmA3

144009.2 cm

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238

Pu-239

Total

Total

Mixture

BBAOOOOO-01 717-0200-00060 REV 00 Att. IV Page IV-8 t2/11197



Sl15.xis

103
1
10
10
10
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126 1
127
128
129 l
130
131
132
133
134
135
136
137
138
139

140
141
142
143
144
145
146
147
148
149
150
151
152
153

A B C D E F G

Cylinder Segment Volume Ca

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
112 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. of Gd
Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

DHLW and Degraded MIT Fuel Homogeneous Mixture be
(15% DHLW in Mixture, 0.26 Void Fraction, 20 g Gd, 2951

DHLW Clay

lculation (atom/barn/cm)
H
0
F

>1.00 Na

86.5 cm Mg
304 cm Al

7.1459E+06 cm^3 Si

3.5729E+06 P

4.9933E+06 cm^3 K
2.0097E+05 cmA3 Ca

2.OOOOE+01 g Mn
7.9004E+00 g/cmA3 Fe

2.5315E+00 cmA3 Ni

| 2.951 E459 U-238
5.2400E+00 g/cmA3
5.6318E+04 cm^3

Pu-239

7.0954E+06 cmA3
7.0954E+06 cm^3 Total

8.20000E+01 1cm

1.5000E+01 |
1.3598E+06 cmA3
1t.3598E+06 cm^3

*f4:.4'092E~focm

DHLW and Degraded MIT Fuel Homogeneous Mixture be

(15% DHLW in Mixture, 0.26 Void Fraction, 40 g Gd, 2951
DHLW Clay

CaIrc itinn (atom/barn/cm)

'otal

A1ixture

LvitirA------# tiim (
G eY o eU tr C a a i o n s 1 V

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. of Gd

S r- > tii o
86.5 cm
304 cm

7.1459E+06 cmA3
3.5729E+06
4.9933E+06 cmA3
2.0097E+05 cm^3

| 4.0000E+01 9
7.9004E+00 g/CMA3

H
0

F
Na
Mg
Al
Si
p
K
Ca
Mn
Fe

3I

12/11/97
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SI15.xIs

155
156
157
158 Total
159
160
161 Mixtu
16
16
164
165
166
167
168

16
170
171
172
17
174

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193 To
194
195
196 Mi
197
198
199
200
201
202
203
204_

I I B I C | D E I F G
.

Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

5.0630E+00 cm^3
7---2,Os11E+05 g

5.2400E+00 g/cm^3

5.6318E+04 cmA3

7.0954E+06 cmA3
7.0954E+06 cmA3

1 8.20000E+01 cm

1.3598E+06 cm^3
1.3598E+06 cmA3

| c m2 cm

U-238 I

Pu-239

Total

ire

Cylinder Segment Volume Ca

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. of Gd
Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

DHLW and Degraded MIT Fuel Homogeneous Mixture be

(15% DHLW in Mixture, 0.26 Void Fraction, 50 g Gd, 2951
DHLW Clay

Iculation (atom/barn/cm)
H
0

F

l N'. Na

86.5 cm Mg

304 cm Al

7.1459E+06 cmA3 Si

3.5729E+06 P

4.9933E+06 cmA3 K

2.0097E+05 cm^3 Ca

5.OOOOE+01 g Mn

7.9004E+00 g/cm^'3 Fe

6.3288E+00 crn^3 Ni

2.9511 E+05 9 U-238

5.2400E+00 g/cmA3
5.6318E+04 cmA3

Pu-239

7m0954 cmA3
7.0954E+06 cmA3 Total

8.20000E+01 1cm

1.5000E-01 C

1.3598E+06 cmA3
44I0 l, cm

tal

xture

12/11/97
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. _ A I B I C I D I -E I F I
I . . .

205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225 1
226
227
228 t
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
2521
253
254
255

. . IDHLW and Degraded MIT Fuel Homogeneous Mixture be
(15% DHLW in Mixture, 0.255 Void Fraction, 0 g Gd, 5902

DHLW Clay

lculation (atom/barn/cm)
H

Cylinder Segment Volume Cal

Geometry Calculations

U02 Frac. Remaing
Cylinder Radius
Cylinder Length
Cylinder Volume
1/2 Cylinder Volume
DHLW Volume
Degraded MIT Volume
Mass of Gd
Den. of Gd
Vol. of Gd
Mass of Fe2O3
Den. of Fe2O3
Vol. of Fe2O3
Void Fraction
Total Volume
Calculated Volume
Distance from Center
Frac. of DHLW Mixed
with MIT Fuel
Mixture Volume
Calculated Volume
Distance from Center

86.5 cm
304 cm

7.1459E+06 cm^3
3.5729E+06
4.9933E+06 cmA3
2.0097E+05 cmA3

O.OOOOE+O0lg
7.9004E+00 g/cmA3
O.OOOOE+00 cm^3

- f5t .9021E*05 g
5.2400E+00 g/cmA3
1.1264E+05 cmA3

7.1234E+06 cmA3
7.1234E+06 cm^3

8.38787E+01 cm

I7-.5000E.-QIl
1.4263E+06 cmA3
1.4263E+06 cmA3

[R~lcm

0

F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238

Pu-239

Total

rotal

Aixture

DHLW
(15% D]

Cylinder Segment Volume Calculation

Geometry Calculations

U02 Frac. Remaing r
Cylinder Radius
Cylinder Length
Cylinder Volume 7.1.
112 Cylinder Volume 3.5
DHLW Volume 4.9
Degraded MIT Volume 2.0
Mass of Gd 0.0

and Degraded MIT Fuel Homogeneous Mixture bE
HLW in Mixture, 0.26 Void Fraction, 0 g Gd, 59021

DHLW Clay
(atom/barn/cm)
H
0

- 9 ~10 0
86.5 cm
304 cm

459E+06 cmA3
729E+06
933E+06 cmA3
097E+05 cmA3

OOOE+OOI g

F
Na
Mg
Al
Si
P
K
Ca
Mn

BBAOOOOOO-01717-0200-00060 REV 00 Att. IV Page IV-1 1 12/11/97



SI15.xIs

A B C D E F G
256 Den. of Gd 7.9004E+00 g/cmA3 Fe
257 Vol. of Gd 0.OOOOE+00 cmA3 Ni
258 Mass of Fe2O3 &= .6.9021 E+059 U-238
259 Den. of Fe2O3 5.2400E+00 g/cmrA3
260 Vol. of Fe2O3 1.1264E+05 cmA3
261 Total Void Fraction 0.21858 Pu-239
262 Total Volume 7.0759E+06 cmA3
263 Calculated Volume 7.0759E+06 cmA3 Total
264 Mixture Distance from Center 8.08973E+01 cm
265 Frac. of DHLW Mixed
266 with MIT Fuel 1.5000E.01
267 Mixture Volume 1.4168E+06 cmA3
268 Calculated Volume 1.4168E+06 cmA3
269 Distance from Center cm
270
271 3.5420E+05
272

BBAOOOOOO-01717-0200-00060 REV 00 Att. IV Page IV-12 12/111/97
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-I H I I I J | K I L I M I N
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102

1.34777E-04
2.50252E-04
1.67546E-03
2.05882E-04

O.OOOOOE+00

Fe

U-238
U-235
U-234

O.OOE+00

1936
32912

352

55.847

238.05077
235.043915
234.040904

1.03481 E-09

Ca
Mn
Fe
Ni
U-238
U-235
U-234
Pu-239
Gd-152
Gd-154
Gd-1 55
Gd-1 56
Gd-157
Gd-158
Gd-160

Gd 5.OOOOE+01 157.25
3.37283E-02

Total
H/U
Void Frac,

low DHLW
5 g Fe2O3)

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.18950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04
1.67546E-03
2.05882E-04
O.OOOOOE+00

1.03481 E-09

3.37283E-02

Degraded MIT Fuel
Mass(g)

Mixture
WT

0 4.62E+05 15.994915

Al

Fe

U-238
U-235
U-234

Gd

4.14E+05 26.9815389

2.06E+05

1936
32912

352

O.OOOOE+00

55.847

238.05077
235.043915
234.040904

157.25

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238
U-235
U-234
Pu-239
Gd-152
Gd-1 54
Gd-1 55
Gd-156
Gd-157
Gd-158
Gd-160

Total

H/U-235
I

BBAOOOOOO-01 717-0200-00060 REV 00 Att. IV Page iV-14 12111197
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104
105
106
107 I
108
109
110
111
112
113
114
115
116
117
118

12
11
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
137

1 4C
141
142
141
14j
14E
14E
1 4E
1 4}
14E

1 5(
15'
115,
1_5

H I I I J | K I L I M I N

Void Frac.

ow DHLW
35 g Fe2O3)

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.18950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04
1.67546E-03
2.05882E-04
O.OOOOOE+00

1.03481 E-09

Degraded MIT Fuel
Mass(g)

Mixture
WT

a

Al

Fe

U-238
U-235
U-234

Gd

4.62E+05 15.994915

4.14E+05 26.9815389

2.06E+05

1936
32912

352

2.0000E+01

55.847

238.05077
235.043915
234.040904

157.25

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238
U-235
U-234
Pu-239
Gd-152
Gd-154
Gd-155
Gd-156
Gd-157
Gd-1 58
Gd-1 60

i
)

3.37283E-02

Total

H/U-235

low DHLW
J5 g Fe2O3)

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.18950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04
1.67546E-03

Degraded MIT Fuel
Mass(g)

Mixture
WT

0

Al

PFm

4.62E+05 15.994915

4.14E+05 26.9815389

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe2.06E+05 55.847

I
sI.

BBAOOOOO-01717-0200-00060 REV 00 Att. IV Page IV-15 12/11/97
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.I H I I J | K L | M I N
Ni

154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
1731
174C
175
176
177
178
179
180
181
182
183
184
185
186
182
188
189

190

191
192
193
194
195
196
197
1 9E
1 9'
20C
201
20~
20<
20u

2.05882E;-04
O.OOOOOE+00

1.03481 E-09

U-238
U-235
U-234

1936
32912

352

238.05077
235.043915
234.040904

157.25Gd 4.OOOOE+01

U-238
U-235
U-234
Pu-239
Gd-152
Gd-1 54
Gd-155
Gd-1 56
Gd-157
Gd-158
Gd-160

3.37283E-02

Total

H/U-235

ow DHLW
)5 g Fe2O3)

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.18950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04
1.67546E-03
2.05882E-04
O.OOOOOE+00

1.03481 E-09

Degraded MIT Fuel
Mass(g)

Mixture
WT

0

Al

Fe

U-238
U-235
U-234

Gd

4.62E+05 15.994915

4.14E+05 26.9815389

2.06E+05

1936
32912

352

5.OOOOE+01

55.847

238.05077
235.043915
234.040904

157.25

H
0
F
Na
Mg
Al
Si
p
K
Ca
Mn
Fe
Ni
U-238
U-235
U-234
Pu-239
Gd-1 52
Gd-154
Gd-155
Gd-156
Gd-1 57
Gd-158
Gd-1 60

I
I

i

I

i
II

3.37283E-02

Total

Void Frac.
I

BBAOOOO0O-01717-0200 -00060 REV 00 Att. IV Page IV-1 6 12111/97



SI15.xIs

205 Ovy
206 0
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

H I J K L M N

v DHLW
g Fe2O3) MixtureDegraded MIT Fuel

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.18950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04
1 .67546E-03
2.05882E-04
O.OOOOOE+00

1.03481 E-09

Mass(g)

5.50E+05a

Al

Fe

U-238
U-235
U-234

Gd

WT

15.994915

4.14E+05 26.9815389

4.13E+05

1936
32912

352

O.OOOOE+00

55.847

238.05077
235.043915
234.040904

157.25

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni
U-238
U-235
U-234
Pu-239
Gd-152
Gd-154
Gd-155
Gd-156
Gd-157
Gd-158
Gd-160

C

3.37283E-02

IC.

Total

HIU-235

Void Fra

ow DHLW
g Fe2O3)

Degraded MIT Fuel
Mass(g)

Mixture
WT

3.55893E-03
1.97883E-02
5.88292E-07
2.49797E-05
2.57324E-04
1.18129E-03
6.1 B950E-03
1.76488E-06
4.59207E-04
1.34777E-04
2.50252E-04

0 5.50E+05 15.994915

Al 4.14E+05 26.9815389

H
0
F
Na

Mg
Al
Si
P
K
Ca
Mn

12/11/97
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H I J K L M N
256 1.67546E-03 Fe 4.13E+05 55.847 Fe
257 2.05882E-04 Ni
258 O.OOOOOE+00 U-238 1936 238.05077 U-238
259 U-235 32912 235.043915 U-235
260 U-234 352 234.040904 U-234
261 1.03481 E-09 Pu-239
262 Gd O.OOOOE+00 157.25 Gd-152
263 3.37283E-02 Gd-154
264 Gd-1 55
265 Gd-156
266 Gd-1 57
267 Gd-158
268 Gd-160
269
270 Total
271
272 H/U-235

BBAOOOOOO-01717-0200-00060 REV 00 Att. IV Page IV-18 12/11197



S1i 5.xIs

| O | P I 0 | R I S | T
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

#REF!
0.272

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
64152.50C
64154.50C
64155.50C
64156.50C
64157.50C
64158.50C
64160.50C

(atoms/barn cm)

2.0234E-02
3.1215E-02
3.3767E-07
1 .4338E-05
1.4770E-04
7.7629E-03
3.5527E-03
1.01 30E-06
2.6358E-04
7.7360E-05
1.4364E-04
9.6169E-04
1.1817E-04
3.7535E-06
6.4625E-05
6.941 4E-07
5.9396E-10
5.8700E-10
6.3983E-09
4.343BE-08
6.0079E-08
4.5933E-08
7.2905E-08
6.41 59E-08

6.4562E-02

313.0898433

(atoms/barn cm)

2.0234E-02
3.1215E-02
3.3767E-07
1.4338E-05
1 .4770E-04
7.7630E-03
3.5527E-03
1.0130E-06
2.6358E-04

DHLW

H
0
F
Na
Mg
Al
Si
p
K
Ca
Mn
Fe
Ni

Pu-239
Total

(atoms/bam cm)

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C

94239.55C

2.0782E-02
2.3501 E-02
4.2828E-07
1.8185E-05
1.8733E-04
8.5998E-04
4.5060E-03
1.2848E-06
3.3430E-04
9.81 18E-05
1.8218E-04
1.2197E-03
1.4988E-04

7.5334E-1 0
5.1840E-0

(atoms/barn cm)

2.0782E-02
2.3501 E-02
4.2828E-07
1.81 85E-05
1 .8733E-04
8.5998E-04
4.5060E-03
1.2848E-06
3.3430E-04

0.272

DHLW

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031 .50C
19000.50C

H
0
F
Na
Mg
Al
Si
p
K

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C

_
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*_ P I 0 P R I S | T
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
95
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102

20000.50C
25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
64152.50C
64154.50C
64155.50C
64156.50C
64157.50C
64158.50C
64160.50C

I _ _ , 
_ ,

7.7360E-05
1.4364E-04
9.6169E-04
1.1817E-04
3.7535E-06
6.4626E-05
6.9415E-07
5.9397E-10
2.9350E-10
3.1992E-09
2.1719E-08
3.0040E-08
2.2967E-08
3.6453E-08
3.2080E-08

Ca
Mn
Fe
Ni

20000.50C
25055.50C
26000.55C
28000.50C

9.8118E-05
1.8218E-04
1.2197E-03
1.4988E-04

7.5334E-1 0
5.1840E-02

6.4562E-02
3.1309E+02

0.26

(atoms/barn cm)

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
64152.50C
64154.50C
64155.50C
64156.50C
64157.50C
64158.50C
64160.50C

1.9349E-02
3.2376E-02
3.2403E-07
1.3759E-05
1.4173E-04
7.4493E-03
3.4092E-03
9.7209E-07
2.5293E-04
7.4235E-05
1 .3784E-04
2.5599E-03
1.1340E-04
3.6019E-06
6.2015E-05
6.6611 E-07
5.6997E-1 0
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

Pu-239
Total

DHLW

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni

Pu-239
Total

94239.55C

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C

94239.55C

(atoms/barn cm)

2.0022E-02
2.3337E-02
4.3534E-07
1.8485E-05
1.9042E-04
8.7415E-04
4.5802E-03
1.3060E-06
3.3981 E-04
9.9735E-05
1.8519E-04
1.2398E-03
1.5235E-04

7.6576E-1 0
5.1041 E-02

6.5944E-02

311.997187
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10

104
105
106
107
108
109
1101I
1i1 E
112 ~
1131
114 1
115 1
116 1
117 1
1181
119 9
120 1
121

123
124
125
126
127
128
129 1
130 1
131 1

132 1
133 2
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
1521
1531

0 P I a I R I S I T

0.26

(atoms/barn cm) DHLW (atoms/barn cm)

001.50C
8016.50C
1019.50C
1023.50C
2000.50C
3027.50C
14000.50C
15031.50C
19000.50C
0000.50C

25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
34152.50C
34154.50C
34155.50C
64156.50C
64157.50C
34158.50C
34160.50C

1 .9349E-02
3.2376E-02
3.2403E-07
1 .3759E-05
1.4173E-04
7.4493E-03
3.4092E-03
9.7209E-07
2.5293E-04
7.4235E-05
1.3784E-04
2.5598E-03
1 .1 340E-04
3.6019E-06
6.2015E-O'
6.661 OE-07
5.6997E-1 0
1.1266E-10
1.2280E-09
8.3367E-09
1.1531E-Oc
8.8155E-09
1.3992E-08
1.2313E-08

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni

Pu-239
Total

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C

94239.55C

2.0022E-02
2.3337E-02
4.3534E-07
1.8485E-0
1.9042E-
8.7415E-04
4.5802E-03
1.3060E-06
3.3981 E-04
9.9735E-05
1.8519E-04
1.2398E-03
1.5235E-04

7.6576E-10
5.1041 E-02

6.5944E-02

311.9978924

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C

(atoms/barn cm)

1.9349E-02
3.2376E-02
3.2403E-07
1.3759E-05
1.4173E-04
7.4493E-03
3.4092E-03
9.7209E-07
2.5293E-04
7.4235E-05
1.3784E-04
2.5596E-03

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe

DHLW

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C

(atoms/barn cm)

2.0022E-02
2.3337E-02
4.3534E-07
1.8485E-05
1.9042E-04
8.7415E-04
4.5802E-03
1.3060E-06
3.3981 E-04
9.9735E-05
1.8519E-04
1 .2398E-03
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154 2
155 9.
156 9:
157 9
158 9
159 6
160 6
161 6
162 6
163 6
164 6
165 6
166
167
168
169
170
171
172
173
174
175

176
177 1
178 E
179 1
180
181
182l
183
184
185
186.
187 :
188:
189.
190
191
192
193
194

195
196
197
198
199
200
201
202
203
2041

0J
3000.50C
2238.50C
2235.50C
2234.50C
4239.55C
4152.50C
4154.50C
4155.50C
4156.50C
64157.50C
64158.50C
4160.50C

P
1.1340E-04|
3.6019E-06
6.2015E-05
6.661 OE-07
5.6997E-10
2.2531 E-10
2.4559E-09
1.6673E-08
2.3061 E-08
1.7631 E-08
2.7984E-08
2.4627E-08

Q I R I S T
. - -n - - ne4 t 1,r A ^A

Ni ZtjUUU.oUu

7.6576E-1 0
5.1041 E-02

Pu-239
Total

94239.55C

6.5944E-02

311.9985978

1001.50C
3016.50C
901 9.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
64152.50C
64154.50C
64155.50C
64156.50C
64157.50C
64158.50C
64160.50C

(atoms/barn cm)

1.9349E-02
3.2376E-02
3.2403E-07
1.3759E-05
1.4173E-04
7.4493E-03
3.4091 E-03
9.7208E-07
2.5293E-04
7.4235E-05
1.3784E-04
2.5598E-03
1.1340E-04
3.6018E-06
6.2015E-OS
6.661 OE-07
5.6997E-1 0
2.8164E-10
3.0699E-09
2.0842E-08
2.8826E-08
2.2039E-08
3.4980E-08
3.0784E-08

DHLW

H
0
F
Na
Mg
Al
Si
p
K
Ca
Mn
Fe
Ni

Pu-239
Total

1001 .50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C

94239.55C

2.0022E-02
2.3337E-02
4.3534E-07
1.8485E-OE
1.9042E-04
8.7415E-Oi
4.5802E-03
1 .3060E-06
3.3981 E-04
9.9735E-05
1.851 9E-04
1.2398E-03
1.5235E-04

7.6576E-1 0

(atoms/barn cm)

5.1041 E-02

6.5944E-02

A r'rW.
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S11 5.xls

20'5
206
207
208
209 1
210 E
211 9
212 1
213 1
214 1
215 1
216 1
217 1
218
219
220
221
222
223
224 c
225 !
226 I
227 I
228 I

229 I

230
231
232
233
234
235

237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

O1 ~ I S T

(atoms/barn cm) DHLW (atoms/barn cm)

001.50C
101 6.50C
9019.50C
11 023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C
92238.50C
92235.50C
92234.50C
94239.55C
64152.50C
54154.50C
64155.50C
64156.50C
54157.50C
54158.50C
64160.50C

1.8923E-02
3.3446E-02
3.0893E-07
1.3118E-05
1.3513E-04
7.1022E-03
3.2503E-03
9.2679E-07
2.4114E-04
7.0776E-05
1.3142E-04
4.0013E-03
1.0811 E-04
3.4340E-06
5.9125E-05
6.3506E-07
5.4341 E-1 0

O.OOOOE+00
O.OOOOE+00
O.OOOOE+00
O.OOOOE+OO
O.OOOOE+00
O.OOOOE+00
O.OOOOE+00

H
0
F
Na
Mg
Al
Si
P
K
Ca
Mn
Fe
Ni

Pu-239
Total

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C
26000.55C
28000.50C

94239.55C

1.9705E-02
2.3269E-02
4.3828E-07
1.861 OE-05
1.9171 E-04
8.8006E-04
4.6112E-03
1.3148E-06
3.4211 E-04
1.0041 E-04
1.8644E-04
1.2482E-03
1 .5338E-04

7.7093E-1 0
5.0708E-02

6.7487E-02

320.G46738

0.25

(atomstbarn cm) DHLW (atoms/barn cm)

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C

1.8601 E-02
3.3446E-02
3.11 OOE-07
1.3206E-05
1.3604E-04
7.1499E-03
3.2721 E-03
9.3301 E-07
2.4276E-04
7.1251 E-05
1.3230E-04

H

F
Na
Mg
Al
Si
P
K
Ca
Mn

1001.50C
8016.50C
9019.50C
11023.50C
12000.50C
13027.50C
14000.50C
15031.50C
19000.50C
20000.50C
25055.50C

1.9389E-02
2.3201 E-02
4.4122E-07
1.8735E-05
1.9299E-04
8.8597E-04
4.6421 E-03
1.3237E-06
3.4441 E-04
1.01 08E-04
1.8769E-04

; _ .
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Sil 5.xls

P Q0 R S T

256 26000.55C 4.0281 E-03 Fe 26000.55C 1 .2566E-03

257 28000.50C 1.0884E-04 Ni 28000.50C 1.5441 E-04

258 92238.50C 3.4571 E-06
259 92235.50C 5.9522E-05
260 92234.50C 6.3933E-07
261 94239.55C 5.4706E-1 0 Pu-239 94239.55C 7.7610E-10

262 64152.50C O.OOOOE+00 Total 5.0375E-02

263 64154.50C O.OOOOE+00
264 64155.50C O.OOOOE+00
265 64156.50C O.OOOOE+00
266 64157.50C O.OOOOE+00
267 64158.50C O.OOOOE+00
268 64160.50C O.OOOOE+00
269
270 6.7267E-02
271
272 312.5058897
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