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MARTIN MARIETTA ENERGY SYSTEMS, INC.

Augst 5, 1990 00 3‘5’0 £IC 64

T. M. Jelinek
Facilities Radioisotope Inventories
Per your verbal request, attached is the radioisotope inventories for facilities at ORNL. Please note

that many facilities do not have documented maximum inventories and the inventories listed as a

maximum is the present facility inventory. As the facility mission and scope of work change, the
inventory may also change. .

If you have any questions, feel free to call me or B. K. Williams (6-0678).

Mark W. Kohring, 4500N, MS-6256 (4-5505)
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Fission Products

Nuclide
SKr
*Sr
Y
IOGRu
106Rh
125

125nTe
134Cs
1370

13ng,
I“Ce
144Pr

1‘7Pm
1S4g,

ISSEu .

Total

Bulk Shielding Reactor (BSR) Building 3010

LEU Fuel Elements (32 depleted elements)

Curies
1008.
9491.
9494,
1375.
1375.

294.7

71.9
2189.
10120.
9577.
6654.
6654.
7.8
271.1
149.6

68518.

Page 1 of 2

Actinides and Daughters :

Nuclide Curies
Bepy 43.2
B3Py 113
A0py 9.6
Hlpy 934.7
MAm 6.6
Total 1005.




Fission Products

Nuclide
K
%S¢
¢
16R
16R},
125,
134
1370

137méa

140

up,

Wap,

WIp

51Sm

1S4y

ISSEu

Total

Bulk Shielding Reactor (BSR) Building 3010

HEU Fuel Elements (34 depleted elements)

Curies
266.5
2426.
2427.
403.2
403.2
743
234.6
2523.
2387.
3141.
3141.
37.7
3768.
253
225
374

21318.

Page 2 0of 2

Actinides and Daughters .

Nuclide Curies
BITh 0.01
B3P, 0.002
By 0.2
3y 0.01
B35y 0.02
ZNp 0.001
38py 1.411
Total 1.7 i
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Tower Shielding Facility (TSF) Buildings 7700 through 7708

Radioisotope Form Quantity

Activity (Ci) Material Status v

AmBe Solid sealed 1.75 R/r 2.93 Calibration
(neutron)

AmBe Solid sealed 1.4 R/r 2.9 For disposal
(neutron)

AmBe Solid sealed 1.8 R/r 2.97 For disposal
(neutron)

PuBe Solid double 0.2 R/hr 0.4 Calibration
sealed (neutron)

SbBe Solid sealed 0.02 R/br 0.002 Calibration

Co% Solid sealed 10 R/hr @8 in 0.6 Calibration

Co% Solid sealed 1 R/hr 0.003 Calibration

Co% Solid 0.025 R/hr 0.00006 Calibration

Co® Solid sealed 0.16 R/hr 0.0004 Calibration

Co® Solid sealed 0.5 R/hr 0.001 Calibration

Co® Solid sealed 0.02 R/hr 0.00005 Calibration

Cst¥7 Solid 0.6 R/hr 0.0005 Calibration

Cs™7 Solid 0.4 R/hr 0.0003 Calibration

Cs¥7 Solid 2 R/hr 0.002 Calibration

Co® Solid 0.2 R/r 0.0005 For disposal

Gd's? Solid 1000 cpm - For disposal




Radioisotope Form Quantitv Activit(Ci)

TSR-IT Core 1 MW U/Al alloy 8.1 Kg U= 017 7

Spare Lunepiates U/Al alloy 233 g U 5x 10

U= Solid sealed 02¢g 4 % 107

ce2 Solid double 14 ug .0076
seajed

ce=: Solid double 0.3 ug 1.6 x 10*

sealed

Tower Shiclding Facility (TSF) Buildings 7700 through 7708

Matenal Status

Reactor fuel

Stored reactor
spare fuel

Fission chamber
Calibration

Calibration
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Table 2-3 Fission Product Inventories
for 24 Days of Operation at 85 MW
(Activities in Ci)

{nventories
Releaseq Passea Througn Passea Througn
Nuciises In Fuei from Fuei Water Filter
Kr-83m 3.742E+05 3.742E+05 3.742E+05 3.742E+05
Kr-85m 8.850E+05 8.850E+05 8.850E+05 8.850E+05
Kr-87 1.790E+06 1.790E+06 1.790E+06 1.790E+36
Kr-88 2.331E+06 2.531E+06 2.531E+06 2.831E+06
Kr-89 3.210E+06 3.210E+08 3.210E+06 3.210E+06
Xe-133m 1.389E+55 |, ! 390F.;3 1.399E+35 1.3989E+05
Xe-ii3 4.508E+35 4. 508E~06 4.508E+G6 4.508E-06
Ke-13%m 7.8932E+35 7.932E+05 7.932E+35 7.832E+03
Xe-138 1.450E+G5 1.450E+058 1.450E+05 1.450E+G3
Xe-138 4.345E-05 4.345E+05 4.345E+06 4.345E+36
[-131 1.781E+06 1.781E+06 1.781E+04 2.674E+01]
[-132 3.084E+06 3.084E+06 3.084E+04 4.631E+01
[-133 4.720E+06 4.720E+06 4.720E+04 7.087E+01
1-134 5.303E+06 5.303E+06 5.303E+04 7.962E+01
[-135 4.382E+06 4.382E+06 4.382E+04 6.580E+01
Te-127m 1.751E+03 1.751E+03 1.751E+01 2.629E-02
Te-12%m 2.806E+04 2.806E+04 2.806E+02 4.213E-31
Te-131m 2.575E+06 2.575E+06 2.575E+04 3.866E+C1
Te-132 3.021E+06 3.021E+06 3.021E+G4 4 828801
Cs-137 6.602E+03 §.602E+03 6.602E+31 9.913E-32
Cs-138 4.684E+05 4.684E+06 4.684E+04 7.033E+51
Sr-89 9.552E+05 9.552E+03 9.552E+01 1.434E-31
Sr-90 6.355£+03 6.365E+0] 6.365E-01 9.857E-04
Y-91 1.019€+06 1.019E+04 1.019E+02 1.830E-51
Ir-95 1.044E+06 1.044E+04 1.044E€+02 1.568E-01
Ir-97 4.130E+06 4.130E+04 4.130E+02 6.201E-01
Nb-§5 2.203E+05 2.203E+03 2.203E+01 3.308E-02
Nd-147 1.247€+06 1.247E+04 1.247E+02 1.872E-91
Ru-103 7.728E+05 7.728E+03 7.728E+01 1.160E-01
Ru-106 1.314E+04  1.314E402 1.314E+00 1.973E-03
Rh-105 5.781E+05  5.781F.03 5.781F+01 8.680E-52
3a-140 3.213E+06 3.213E+04 3.213E+02 4.824E-01
Ce-141 1.661E+06 1.661E+04 1.661E+02 2.494E-01
Ce-144 2.190E+05 2.190E+03 2.190E+01 3.288E-02
Pr-143 2.815E+06 2.815E+04 2.815E+02 4.227E-G1




ATTACHMENT 2

Fuel Assemblvy Storage Rack Activity (ci)

Assemblies Stored
Date
6/1/90 6/23 7/6 8/9 S/1 9/24

Isotope
; 287.2 286.3 285.2 284.2 283.2 282.2
er 7484.2 7841.7 7809.4 7777.5 7745.4 7713.4
90Sr 72160.0 72050.0 71940.0 71832.0 71723.0 71614.0
1Y 72179.0 72070.0 71960.0 71852.0 71742.0 71632.0
5°Ru 10874.2 10406.3 9958.4 9533.3 9123.2 8730.9
ﬁ?um 10874.2 10406.3 9958.4 9533.3 9123.3 8730.9
125Sb 2141.3 2107.3 2073.8 2041.2 2008.8 1976.9
1““Te 522.4 514.1 506.0 498.0 490.1 482.3
137CS 1411.7 1381.7 1352.3 1323.8 1295.7 1268.0
37CS 75042.0 74932.0 74821.0 74712.0 74601.0 74491.0
., Ba 70990.0 70885.0 70781.0 70678.0 70573.0 70469.0
;Ce 81980.0 77441.0 73153.0 59133.0 65307.0 61693.0
ju?r 81981.0 77442.0 73154.0 69134.0 65308.0 61694.0C
Pr 983.7 929.2 877.3 829.6 783.7 740.3
g1 119864.0 :117858.0 115882.0 113958.0 112050.0 110170.0
1o ST 1207.3 1207.2 1206.6 1206.0 1205. 4 1204.8
155Eu 232.7 231.5 230.3 229.1 227.9 226.8

Eu 1311.9 1300.2 1288.6 1277.3 1266.0 1254.8
Total 611917.5 599289.9 587237.9 575832.4 564856.3 554374.3

Date
10/18/30 11/10 12/4 12/27 1/19/91 2/11

Isotope
:? 281.2 280.2 279.2 278.2 277.2 276.2
X 7681.5 7649.8 7618.3 7586.8 7555.5 7524.3
0o F 71505.0 71396.0 71287.0 71179.0 71071.0 70963.0
oL 71523.0 71414.0 71305.0 71196.0 71088.0 70980.0
%21 8355. 4 7996.1 7652.2 7323.1  7008.:2 6706.8
1§Rh 8355.4 7996.1 7652.2 7323.1  7008.2 6706.5
125sb 1945.5 1914.7 1884.3 1854.4 1824.9 1795.9
1““re 474.7 467.1 459 .7 452.4 445.3 438.2
B7CS 1241.1 1214.6 1188.38 1163.5 1138.7 1114.5
127CS 74381.0 74271.0 74161.0 74052.0 73943.0 73834.0
1. Ba 70365.0 70261.0 70157.0 70053.0 69950.0 69846.0
.ce 58279.0 55054.0 52007.0 49129.0 46411.0 43843.0
m;gr 58280.0 55055.0 52008.0 49130.0 46412.0 43844.0
PP 699.4 660.7 624.1 589.6 556.9 526.1
1., Po 108320.0 106506.0 104721.0 102966.0 101241.0 99545.0
1. Sm 1204.2 1203.6 1203.0 1202.4  1201.8 1201.3
i, Eu 225.6 224.4 223.3 222.1 221.0 219.8
""Eu 1243.6 1232.5 1221.5 1210.6 1199.8 1189.1
Total 544360.5 234796.3 325652.6 51611.2 508553.6 500554.0




ATTACHMENT #3

HFIR controt plates, stored and in-core .

(Activity, Curies)

Quter Control Plate EV.152 EV-154 Gd-1353 EV-155
2-1AL2-2A. 2-3A, 24A 63,770 58,450 1,450 21,030
3-1A, 3-2A0 3-3A. 3-4A 61,060 54,450 600 18,050
5-1A. 5-2A. 5-3A, 5-4A 46,900 35,500 3 8,900
12-1, 122, 12-3. 12-4 62.500 56,600 970 19,900
11-1, 11-3, 114 40,050 32.800 31 9,580
11-2 13.190 10,700 8 3,100
10-2 12.100 9,300 . 2.420
9-1 14.300 12.200 40 3,900
6-2, 6-3. 6-4, 10-2 60.460 33.600 4% 18,100 i

Total 374,350 323,600 3,590 104,980 ,
Quter grand totai = 806,500
Inner control cvlinders EV-152 EV-154 Gd-153 EV-155
1 57,500 49,200 - 15,600
3 28.900 16.000 - 2.300
4 39.700 52.400 --- 17,400
7 59,000 51,400 - 16,800
8 58,200 50,300 - 16,200
9 64,000 58700 1.500 21200
Totai 326.800 278,000 1,500 89,500
Inner grand total = 695,800
In-core cylinder* = 19.000
All inner cvlinders = 714,800

*New cylinder installed for cvcle 288




Data for 15 CmO target rods

Attachment 4

Target Rod Target Rod Target Rod Total
Nuclide ID ID ID Curies
D H10. H11. H12 H47 - H52 H54 - H59 For All Rods
g/target rod g/target rod g/target rod
=8py 2.0 x 103 3.5 x 10° 2.4 x 10°% 2.8 x10%
Py 2.6 x 103 4.5 x 10° 3.0 x 10°% 1.3 x 10°%
*0py 0.0567 0.1131 0.15492 0.404
=1py 2.0 x 1010 4.7 x 107 4.1 x 10 0.0027
Py 0.0019 0.0073 0.0107 0.1137
BAm 0.0020 0.0068 0.0105 0.0217
*¥Cm 1.0759 2.1465 2.4582 2524.2
*Cm 0.0104 0.0180 0.0202 0.0447
MCm 3.0174 29273 2.9805 13.578
*Cm 0.0811 0.0788 0.0799 1.1 x 10%
**¥Cm 0.5113 0.5233 0.5289 0323
9Bk 1.2378 x 10° 1.2600 x 10 1.0388 x 10 29.5081
=CE 21.238 x 10 22.333 x 0 20.610 x 102 173.25
=3CE 1.8 x 1012 1.9 x 107 4.8 x 10 5.0 x 107
B3Es 1.7 x 1010 1.7 x 1010 7.4 x 1012 4.0 x 10°
SiEs 0.264 x 10% 0.227 x 10 0.217 x 10°¢ 6.4 x 107
Fission Product 3.6997 2.8192 2.4296
FissiosSEC 0.17059 x 10! 25184 x 1018 27710 x 10%
There are 15 target rods total Total curies for actinides: 2741

Actnide quantities in each rod are

given above in grams

Also total FP in gram is given
Typical Fission Rate (Fission/sec upon restart)

1s also estimated

Total curies for fission products:

See (Attachments)

31.200




