Alpha Spectrometery Analyses: /
2 Meter E/W Transect at 9.1 m North
~+-10 m Level .

308 --- Q200405270003

Technical Activity Supporting Documentation
Experimental Data for Alpha Spectrometry
Analyses/ 2 Meter E/W Transect at 9.1 m
North + 10 m Level (06/21/1993 through
07/13/1993)
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nopi-ecp-12.87/9.1ocl

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES \‘v\
oot
sample # NOPI-ECP-12.87/9.1 Bulk Sep. date|6/21/93
Analyst BWL
sample spike U-232 Ref.date Daysbtwn  U-232%
weight(g)  weight(g) (dpm/g) of spike ref. & sep. (dpm/g)
[ 10023 | 075 | 455322 | 12293 | 150 | 4534.7329 | Th228/U232f 0.2259
Counting time for Th =| 2867.67 [(min.) Counting time for U=| 664.628 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 2 (days)
CFfor Th-228 = | .9941 CF for U-232 = | 1.0022
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U-232
counts counts counts counts counts counts counts
[ 37 | 3274 | 2745 | 267 | [ 6919 6760 | 25272 |
bkgd bkgd bkgd bkgd bkgd bkgd  bked
[ 0.000533 | 0.00196 | 0.00679 | 0.0017 | [ 0.00171 | 0.0019 [0.00371]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min)
Th-232%  Th-230*  Th-228sp Ra-224* U-238%  U-234* U-232sp
counts counts counts counts counts counts counts
[ 35.47153 | 3268.37937 | 2692.3481 | 262.125 | [ 6917.8635 | 6758.74 | 25215 |
U-238(dpm/g) =|  9.31E+02]4{1.26E+01
U-234(dpm/g) =|  9.10E+02|+{1.25E+01
Th-232(dpm/g) =| 1.01E+01|H1.67E+00
Th-230(dpm/g) =| 9.31E+02|H2.41E+01
U-234/U-238 = 0.9770/40.0167
Th-230/U-234 = 1.0231{H0.0218
Th-230/Th-232 =]  92.1409|415.2332
U-234/Th-232=  90.0609|14.9563
Decay | U238 | Th232
constant | 2.94965E-16| 9.4178E-17 U (ppm) =| 1247.296
(m-1)

Th (ppm) =[__41.312_|

Omar Lagunas 6/28/93



o MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-11.4/9.13 Sep. date]6/24/93
Analyst OCL
sample spike U-232  Ref.date Days btwn U-232%
weight(g) — weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
| 09927 | 0.1139 | 449.6534 | 1/22/03 | 154 | 447.7492613 | Th228/U232| 0.359
Counting time for Th =| 3729.783 | (min.) Counting time for U =| 4169.967 | (min.)
Days btwn. sep. & count. = 4 (days) Days btwn. sep. & count. = 4 (days)
CF for Th-228 = | .9948 CF for U-232= | 1.0052
Th-232 Th-230 Th-228 Ra-224 U-238 U-234  U-232
counts counts counts counts counts counts  counts
[ 90 | 368 | 139 | 26 | [ 480 | 687 | 723 ]
bkgd bked bked bkgd bkgd bked  bked
[ o | 0 | o | o | [ 0.0009592 [ 0.000719]0.00096]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min.)
w Th-232% Th-230* Th-228sp Ra-224* U-238+* U-234* U-232sp

counts counts counts counts counts counts counts
[ 90 | 368 [48347109] 26 | | 476.000168 | 684 71525 ]
U-238(dpm/g) = 3.42E+01]+2.01E+00
U-234(dpm/g) = 4.91E+01|H2.62E+00
Th-232(dpm/g) = 3.43E+01|+{4.65E+00
Th-230(dpm/g) = 1.40E+02|4{1.40E+01
U-234/U-238 = 1.4370] 4 0.0855
Th-230/U-234 = 2.8574]4{0.1846
Th-230/Th-232 = 4.0889(+{0.4808
U-234/Th-232 = 1.4310{H0.2081
Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =[ 45807.413

(m-1)

Th (ppb) =[ 140444.140



) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-11.6/9.12 Sep. date|6/24/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
0985 | 0.109 | 453439 | 1/22/93 | 154 | 4515.188305 | Th228/U232| 0.359
Counting time for Th =| 2342.833 |(min.) Counting time for U=| 2342.85 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 5 (days)
CF for Th-228 = | .9942 CF for U-232 = | 1.0056
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts counts counts counts counts
[ 100 | 4735 | 848 | 193 | | 14149 | 14136 [ 10789 |
bkgd bkgd bkgd bkgd bked bkgd  bkgd
I 0 [ 00038 | 0003 | 0.0017 | {00009 | o [ o |
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min)
¢y Th-232%  Th-230*  Th-228sp Ra-224* U-238%* U-234* U-232sp
25 g counts counts counts counts counts counts counts
| 101  |4726.09723 | 734.7618 | 189.017 | | 14146.89144 | 14136 | 10729 |
U-238(dpm/g) = 6.59E+02|+{8.42E+00
U-234(dpmv/g) = 6.58E+02|+{8.42E+00
Th-232(dpnv/g) = 2.47E+01|4{2.60E+00
Th-230(dpm/g) = 1.15E+03|+{4.30E+01
U-234/U-238 = 0.9992]40.0119
Th-230/U-234 = 1.7526|+0.0294
Th-230/Th-232 = 46.7930(4{4.7055
U-234/Th-232 = 26.699242.8311
Decay | U-238 | Tn-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) ={ 882703.035
(m-1)

Th (ppb) =[ 100863.023



i) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-12.42/9,14-DUP Sep. date|6/24/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike ref. & sep. (dpm/g)
[ 06849 | 02406 | 453449 | 1/22/93 | 154 | 4515.287882 | Th228/U232| 0.359
Counting time for Th =] 2343.833 |(min.) Counting time for U =| 2342.833 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 5 (days)
CF for Th-228 = | .9942 CF for U-232 = | 1.0056
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts  counts
[ 21 | 5887 | 1007 | 1443 | [ 6204 | 6211 [ 4468 |
bkgd bkgd bkgd bkgd bkgd bkgd bkgd
L o | o [ o [ o | Lo [ o 0|
bkgdtime [ 1 |(min.) bkgdtme [ 1 |(min)
Th-232%  Th-230*  Th-228sp Ra-224* U-238%* U-234*% U-232sp
counts counts counts counts counts counts  counts
21 | 5887  |914.90567 | 1443 | | 6294 | 6211 J4443.27]
U-238(dpm/g) = 2.25E+03|+4.40E+01
U-234(dpm/g) = 2.22E+03|14.35E+01
Th-232(dpm/g) = 1.31E+01|+2.88E+00
Th-230(dpm/g) = 3.66E+03|+ 1.25E+02
U-234/U-238 = 0.9868|110.0176
Th-230/U-234 = 1.6525]40.0301
Th-230/Th-232 = 280.3333|461.2828
U-234/Th-232 = 169.6418|137.5506
Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =| _3010482.667
(m-1)

Th (ppb) = 53467.259




o MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-11.0/9.15 Sep. date|7/2/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232*
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
[ 13041 | 04371 | 45336 | 1/22/93 | 162 | 4513.406558 | Th228/U232
Counting time for Th=| 8434 [(min.) Counting time for U =| 1917.362
Days btwn. sep. & count. = 11 (days) Days btwn. sep. & count. = 6
CF for Th-228 = | .9863 CF for U-232 = | 1.0064
Th-232 Th-230 Th-228 Ra-224 U-238 U-234
counts counts counts counts counts counts
[ 64 | 393 | 2436 | 959 | [ 5768 | 6842 |
bkgd bkgd bked bkgd bkgd bkgd
{0001 | 00014 | 00023 | 0002 | [ 00000286 | 0 |
bkgdtime [ 1 |(min) bkgd time
Th-232*  Th-230*  Th-228sp Ra-224* U-238* U-234%*
counts counts counts counts counts counts
| 55566 | 381.1924 |2344.0431 | 942.132 | [5767.945163 | 6842 |
U-238(dpm/g) = 5.85E+01|+{7.85E-01
U-234(dpm/g) = 6.94E+01|+8.58E-01
Th-232(dpm/g) = 1.29E+01|4{1.63E+00
Th-230(dpm/g) = 8.83E+01|+4.80E+00
U-234/U-238 = 1.1862{+0.0212
Th-230/U-234 = 1.2730]40.0660
Th-230/Th-232 = 6.8602]0.9247
U-234/Th-232 = 5.3889(+0.6856
Decay | U-238 | Th232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =|  78360.000
(m-1)

Th (ppb) =[  52663.408

!
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L 2 MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-11.22/9.07 Sep. date[7/2/93
Analyst OCL
sample spike U-232 Ref.date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
| 1.0085 | 02305 | 456.7194 | 1/22/93 | 162 | 454.6850925 | Th228/U232| 0.359
Counting time for Th ={ 7155.15 |(min.) Counting time for U=| 1916.8 |(min.)
Days btwn. sep. & count. = 6 (days) Days btwn. sep. & count. = 6 (days)
CF for Th-228 = | .9916 CF for U-232= | 1.0064
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts counts
[ 227 | 2133 | 1200 | 568 | [ 4029 | 5180 | 4829 |
bkgd bkgd bked bkgd bkgd bkgd  bkgd
L o [ o | o | o 1] I o [ o | o]
bkgdtime [ 1 |(min.) bkgdtime [ 1 |(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238% U-234* U-232sp
counts counts counts counts counts counts  counts
[ 227 | 2133 |961.86383 | 568 | | 4029 | 5189 J4798.2°]
U-238(dpm/g) = 8.73E+01|4{1.86E+00
U-234(dpm/g) = 1.12E+02{+2.25E+00
Th-232(dpm/g) = 8.80E+00|+6.37E-01
Th-230(dpm/g) = 8.27E+01|4{2.98E+00
U-234/U-238 = 1.2879]40.0270
Th-230/U-234 = 0.7362|40.0189
Th-230/Th-232 = 9.3965|H0.6560
U-234/Th-232 = 12.7642{+0.9579
Decay | U-238 | Th232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =[ 116914.157

(m-1)

Th (ppb) =|  36017.125



. MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-11.78/9.17 ’ Sep. date[7/2/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
[ 10031 | 01313 [ 45336 | 122093 | 161 | 4513.530933 | Th228/U232| 0.359
Counting time for Th =| 7154.233 |(min.) Counting time for U =| 1916.966 | (min.)
Days btwn. sep. & count. = 6 (days) Days btwn. sep. & count. = 6 (days)
CF for Th-228= | .9916 CF for U-232 = | 1.0064
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts counts counts counts counts
[ 1290 | 6382 | 1531 | 690 | [ 17393 | 17923 | 17273 |
bkgd bkgd bkgd bkgd bkgd bkgd  bkegd
Lo | o [ o [ o | I 0 (o | o]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min)
Th-232%  Th-230*  Th-228sp Ra-224* U-238%* U-234* U-232sp
counts counts counts counts counts counts counts
| 129 | 6382 [1378.0653 | 690 | [ 17393 | 17923 17163 ]
U-238(dpm/g) = 5.99E+02|46.43E+00
U-234(dpm/g) = 6.17E+02|4{6.58E+00
Th-232(dpm/g) = 1.99E+01|+ 1.82E+00
Th-230(dpm/g) = 9.82E+02+2.80E+01
U-234/U-238 = 1.0305]40.0110
Th-230/U-234 = 1.5921/40.0232
Th-230/Th-232 = 49.4729]+4.3996
U-234/Th-232 = 31.0744]42.8681
Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =| 802167.322
(m-1)

Th (ppb) =| 81217.176



MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-13.0/9.2-DUP

Sep. date|7/7/93 |

Analyst OCL
sample spike U-232  Ref.date Days btwn U-232%#
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
[ 05144 | 04280 [ 4532.77 [ 12293 | 174 | 4511.088301 | Th228/U232| 0.359 |
Counting time for Th =| 2612.82 |(min.) Counting time for U=| 2612.82 |(min.)
Days btwn. sep. & count, = 5 (days) Days btwn. sep. & count. = 1 (days)
CF for Th-228 = | .9942 CF forU-232= | 1.0018
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts counts
[ 20 | 34151 | 7327 T 1702 | 80209 | 76111 [ 66600 |
bked bkgd bkgd bked bked bkegd  bkgd
[ 0.0004 | 0.0004 | 0 | 0 | 0 | 00004 | 0 ]
bkgdtime [ 1 |(min.) bkgdtime [ 1 |(min)
Th-232%  Th-230*  Th-228sp Ra-224* U-238% U-234* U-232sp
J counts counts counts counts counts counts counts
[27.95487 |34149.9549 | 7251.391 | 1702 ] | 80299 | 76110 | 66478 |
U-238(dpm/g) = 4.54E+03{1]2.38E+01
U-234(dpm/g) = 4.31E+03|42.28E+01
Th-232(dpnv/g) = 5.21E+00]+9.69E-01
Th-230(dpm/g) = 6.36E+03{+8.19E+01
U-234/U-238 = 0.9478|40.0048
Th-230/U-234 = 1.4767|+0.0096
Th-230/Th-232 = 1221.6101{+{226.9436
U-234/Th-232 = 827.2452|4153.9819
Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =| 6087186.903 |
(m-1)

Th (ppb) ={  21294.313




.

) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-12.65/9.13 Sep. date|7/7/93 |
Analyst OCL
sample spike U-232  Ref.date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref, & sep. (dpm/g)
{ 101 | 05251 | 453277 | 1/22/93 | 174 | 4511.088301 | Th228/U232| 0.359
Counting time for Th ={ 2612.833 |(min.) Counting time for U =| 5236.767 | (min.)
Days btwn. sep. & count, = 10 (days) Days btwn. sep. & count. = 6 (days)
CF for Th-228 = | .9892 CF for U-232= | 1.0075
Th-232 Th-230 Th-228 Ra-224 U-238 U234  U-232
counts counts counts counts counts counts counts
[ 170 | 8403 | 301 58 | [ 127590 | 126295 | 119386 |
bkgd bkgd bked bkgd bkgd bkgd bkgd
[ 00011 [ 00031 | 0.0011 0 | [0 | o [ o ]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min)
. Th-232*  Th-230%*  Th-228sp Ra-224* U-238+ U-234*%  U-232sp
J counts counts counts counts counts counts counts
[ 167.1259 |8394.90022 1131.13734 | 58 | | 127590 | 126295 [118495.8 |
U-238(dpm/g) = 2.53E+03|41.02E+01
U-234(dpm/g) = 2.50E+03|+ 1.01E+01
Th-232(dpm/g) = 1.07E+03|4{1.03E+02
Th-230(dpm/g) = 5.39E+04|43.16E+03
U-234/U-238 = 0.9899(::0.0039
Th-230/U-234 = 21.5626]+0.2429
Th-230/Th-232 = 50.2310]+3.8913
U-234/Th-232 = 2.3295(40.2237
Decay | U-238 | Th232
constant [ 2.94965E-16| 9.4178E-17 U (ppb) =| 3383470.673 |
(m-1)
Th (ppb) =| 4389452722 |




MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-12.18/9.1-DUP Sep. date|7/7/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
[ 10285 | 02718 | 453277 | 1722093 | 167 | 4511.958547 | Th228/U232| 0.359
Counting time for Th =| 8433.362 |(min.) Counting time for U=| 5236.9 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 1 (days)
CF for Th-228 = | .9922 CF for U-232= | 1.0027
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts counts
[ 31 | 2608 | 816 | 305 | [ 26742 | 26687 | 33057 |
bkgd bkgd bkgd bkgd bkgd bkgd  bkegd
[ 0 | 0 | 0o | o | | 0 [ 00002 T 0 |
bkgdtme [ 1 |(min) bkgdtime [ 1 |(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238%* U-234* U-232sp
counts counts counts counts counts counts  counts
31 | 2698 [775.15235 | 305 | | 26742 | 26686 | 32967 ]
U-238(dpm/g) = 9.67E+02|H7.95E+00
U-234(dpm/g) = 9.65E+02|+7.94E+00
Th-232(dpm/g) = 1.71E+01]+3.13E+00
Th-230(dpm/g) = 1.49E+03|4{5.95E+01
U-234/U-238 = 0.9979/40.0086
Th-230/U-234 = 1.5437]40.0312
Th-230/Th-232 = 87.0323|H15.7210
U-234/Th-232 = 56.3803|410.3272
Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppb) =| 1295880.199

(m-1)

Th (ppb) = 70028.678



i MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-12.0/9.09 Sep. date|7/7/93
Analyst OCL
sample spike U-232  Ref. date Days btwn U-232%
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
I 1.0415 | 0.1593 | 4532.77 | 1/22/93 | 174 | 4511.088301 | Th228/U232| 0.359
Counting time for Th =| 2612.82 |(min.) Counting time for U=| 5237.2 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 2 {days)
CF for Th-228 = | .9942 CF for U-232= | 1.0037
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts  counts
[ 62 | 7953 | 1951 | 1163 | | 36558 | 40749 | 37261 |
bkgd bkgd bkgd bkgd bked bkgd bkgd
[0 | 00004 ] o | o | [ 00017 | o | o 1]

bked time (min.)

Th-232* Th-230* Th-228sp Ra-224*
counts counts counts counts

| 62  |7951.95487 |1838.4703 | 1163

Decay | U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17
(m-1)

U-238(dpm/g) =
U-234(dpm/g) =

Th-232(dpm/g) =
Th-230(dpm/g) =

U-234/U-238 =
Th-230/U-234 =
Th-230/Th-232 =
U-234/Th-232 =

bkgd time (min.)

U-238+*
counts

U-234* U-232sp
counts

counts

| 36549.09676 | 40749 ] 37125 ]

6.79E4+02|+ 5.00E+00

+H
7.57E+02{15.43E+00

8.35E+00|1 1.08E+00

1.07E+03]|42.71E+01

1.1149|40.0080

1.4147)40.0173

128.2573[H16.3521

90.6623|411.7137

U (ppb) =| 910123.744
Th (ppb) =|  34171.492
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OQL@/W/?E

MCB # 1 ACQ ©06-23-93 AT 20:22:29 RT : 39877.7 LT : 39875.7
No detector description was entered
NOPIL-ECP~-12.87/9.1 Total Dissolution U

ROY # 7-1 RANGE : 12

= 3.83MeV to 91 = 4.,25MeV
AREA : Gross = 6919 Net = 6759 +/- 93
CENTROID : 74.93 = 4.17MeV
SHAPE : Fwhm = 0.10MeV Fwtm = @.18MeV

ID : No close library match

ROL # 7-2 RANGE 129 = 4.46MeV to 195 = 4.81MeV
AREA : Gross = 6760 Net = 6425 +/- 99
CENTROID : 182.03 = 4.74MeV
SHAPE : Fwhm = 2.11MeV fwtm = @.17MeV

ID : No close library match

ROI # 7-3 RANGE : 216 = 4.93MeV  to 297 = 5.36MeV
AREA : Gross = 25266 Net = 24666 +/- 180
CENTROID : 283.17 = 5.29MeV
SHAPE : Fwhm = @.11MeV Fuwtm = @.18MeV

ID : No close library match
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XOT #

ROI #

ROI # 8-

ROT #

100:

7%

62013

ACQ 06-24-93 AT

14:22:44 RT

61699.9

No detector description was entered
nopi-ecp-12.87/9.10 total dissolution Th (#8)

RANGE 16 to 44
AREA Gross = 37
CENTROLD 34.67
SHAPH Fwhm = 2.62
RANGE 100 to 174
AREA Gross = 3272
CENTROILD 161.78
SHAPE Fwhm = 5.20
RANGE 245 to 308
AREA Gross = 2741
CENTROID 301. 34
SHAPE Fwhm = 5.27
RANGE 329 to 369
AREA Gross = 267
CENTROID 350.65
SHAPE Fwhm = 6.08

OSSR SRS S SIS SIS OIS O SR SIE ST SIS I S SIS I SIS NI

SIHJGGQGSMSSSSG‘SI»GSHHGG@&G&S@S@S

Net =

Channels

Net =

Channels

Net

Channels

Net =

Channels

se e

22

32

23

22

see

Fwtm

71

Fwtm

99

Fwtm

7

Fwtm

LT : 61667.7

+/- 9

7.64 Channels

+/- 57

11.88 Channels

+/- 76

10.27 Channels

+/- 21

10.20 Channels
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1 1
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MeB # 1 AU WYe-25-923 AT Llb:d4:32 R s 250199.5 L 2%0198.1
No detector description was entered . -
nopi-ecp itz vtd--torat-aissotutton U " hogus sample

W4 LD
L RUL # /-1 RANGE : 5= 4.0/MeV  to 89 = 4.24MeV
N ARBA : Gross = 480 Net = 435 /- 25
CHNYROLD : 79.54 = 4.19MeV 7L§ H
SHAPE : Fwhm = ©.03MeV Fwtm = Q. 1loMeV
I : No close library match
rROL # 7-2 RANGE 165 = 4.65MeV to 196 = 4.82MeV
AREBA : Grosgss = 687 Net = 623 +/- 30
CENTROID : 186.98 = 4,7 7TMeV
SHAPYE : Fwhm = ©.0dMeV Fwtm = ¥Y.11MeV
ID ¢ No close library wmatch
ROL # 7-3 RANGE ; 269 = 5.21MeV to 300 = 5.38MeV
AREA : Grogs = 723 Net = 6483 +/- 31
CENTROLID : 289.13 = H.32MeV
SHAPE : YFwhm = Q.03MeV Fwtm = ®.11MeV
Ip : No close library match
) © %] @ 9 @
%) %] v 4] %] © ]
%]
-30: o %] %} 4} Q 4}
@ 4} 1]
~20: @ %] %} ) Q@ 7]
o Q 1]
~-10: 7] %] (4] %} 3} ©
o 4} %}
@: © %] ) Q %] @
] % 7]
10 %) @ 1 1 2 %]
1 15 %)
20: ) ] 4} 1 2 )
7] (0 7]
30: ©Q 0 0 ] 1 4
1 1 %)
40 1 1 %} 2} 1 4]
1 1 1
50: 1 1 %} 7} 2 1
¢ 1 3
60: 1 3 3 3 3 ]
o 10 15
70 19 21 18 11 24 15
i 29 42 H6
s 80: 49 43 33 19 11 6
1 1Y 0
90 : 1 ) ] %] Q ]
] 0 )
100: %} ¥ 2 2 ] 1
i Q 1
110: 2 © 1 ] 4] 4
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tCB # CQ 06-29~93 = AT ¢bH:41:09 RI' + 223806.5 LT . 223787.6
e WL ﬁcgdggector descr?ﬁt%on was entereé

No sample descriﬂt%gnqwas entered

vimy
ROL # 12-1 KANGHE 16 = 3.88MeV to 6d = 3.99MeV G(Lk/
o AREA : Grosgs = 99 Net = 40 +/= 20

Could not properly fit the peak. “7 w&:ﬁ
ROL # 12-2 RANGH 301 = 4.52MeV  to 361 = 4.66MeV

AREA : Grosgs = 368 Net = 268 +/- 34

CEHNTROLD : 34%.27 = 4.62MeV

SHAPE : Fwhm = 0.02MeV Fwtm = Q.06MeV

ID : No close library match

ROL # 12-3 RANGE 620 = h.2bBMeV to 683 = 5.39MeV
AREA : Gross = 140 Net = 139 +/~- 12
CENTROLID : 653.00 = 5.32MeV
SHAPK : Fwhm = @.00MeV Fwtm = 0.06MeV

10 : No c¢lose library match

ROI # 12-4 RANGE = 1re = H.H59MeV to 7192 = 5.64MeV
AREA : Gross = 28 Net = 7 +/- 8

Could not properly fit the peak.

-6 0 0 ) 7 ) 0
0 0 7 % ) %) %)
9 -

~60: 0 0 7 0 ) 7
) 0 )

-50: 7 ) ) ) ) 7
2 0 )

-40: 0 0 ) 7 ) o
) 0 )

~30: 0 %) ) 7 ) 7
0 % )

-20: 7 % 7 ) ) )
@ ) 0

-10: 0 ) ) 0 ) o
7 ) 0

0: 0 7 ) 0 %) 0
9 ) 0

10 0 ) ) ) 7 7
2 1 )

20 3 ) 1 7 1 2
2 0 0

30 0 ) 1 1 1 5
3 2 3

49 3 1 %) 1 1 5
‘ 1 3 2

50 4 5 2 2 3 4
3 3 1

60: 6 2 2 1} ) )
% %) )

70 ) ) ) 0 ) 0
0 @ )
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MCB # 1

ROI # 7-2

ACQ 06~-29-93 AT 05:41:08 RT : 140579.4 LT : 140571.0
No detector description was entered

NOPI-ECP-11.4/9.13 U CHannel #7 Bulk Dissolution ocL
RANGE : 42 = 3.95MeV  to 152 = 4,19%MeV 7c/lz¥
AREA : Gross = 14148 Net = 13704 +/~ 147
CENTROID : 125.35 = 4.14MeV
SHAPE : Fwhm = 0.06MeV Fwtm = 0.12MeV
ID : U-238 at 4.15MeV
Corrected Rate = 0.097 +/- 0.00
RANGE : 281 = 4.48MeV to 400 = 4.,74MeV
AREA : Gross = 14136 Net = 13656 +/- 151
CENTROID : 374.68 = 4.68MeV
SHAPE : Fwhm = 0.06MeV Fwtm = 0.13MeV
ID : Th-230 at 4.69MeV
Corrected Rate = 0.097 +/- 0.00
RANGE : 517 = 5.00MeV to 632 = 5.25MeV
AREA : Gross = 10789 Net = 10499 +/- 126
CENTROID : 609.70 = 5.20MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.12MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.075 +/- 0.00
1 1 0 1 0 0
1 o 0 0 2 0
1 2 1 0 0 1
2 o 0 2 3 0
1 6 8 3 4 4
5 7 2 6 4 6
8 7 10 7 12 2
12 11 4 7 5 7
8 12 1 2 3 1
7 3 0 1 3 0
o 0] 1 0 2 5
0 6 4 1l 6 5
1 4 6 4 2 7
8 12 9 11 5 10
9 11 11 i0 19 18
33 29 28 16 32 30
34 24 26 24 19 15
8 3 4 2 1 0]
0 o 0 0 o} o
0 (o] 1 1 0 0
0 1 0 0 0 0
0 o 0 1 0 0
o) o 0 0 o 1
0 0] 0] 0 0 0]
64 67 66 68 80 54
74 48 53 76 60 66
0 o 0 0 0 0
0 0 0 1 4 3
3 3 1 0 5 2
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MCB # 1 ACQ 06-29-93 AT 05:41:09 RT : 140579.2 LT : 140570.8
No detector description was entered

No sample description was entered
P P G Th  #H# oCL
I # 8-1 RANGE : 29 = 3.92MeV to 97 = 4.07MeV
AREA : Gross = 100 Net = 14 +/- 30 f] \4
Could not properly fit the peak.
ROI # 8-2 RANGE : 236 = 4.38MeV to 357 = 4 .65MeV
AREA : Gross = 4734 Net = 4465 +/- 98
CENTROID : 336.43 = 4.60MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.13MeV
ID : U-235 at 4.60MeV
Corrected Rate = 0.032 +/- 0.00
ROI # 8-3 RANGE : 601 = 5.18MeV to 675 = 5.35MeV
AREA : Gross = 848 Net = 679 +/- 51
CENTROID : 657.70 = 5.31MeV
SHAPE : Fwhm = 0.03MeV Futm = 0.08MeV
ID : U-232 at 5.32MeV
Corrected Rate = 0.005 +/- 0.00
ROI # 8-4 RANGE : 752 = 5.52MeV to 805 = 5.63MeV
AREA : Gross = 193 Net = 112 +/- 28
ST CENTROID : 780.12 = 5.58MeV
S } SHAPE : Fwhm =  0.00MeV Fwtm = 0.02MeV

ID : No close library match
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MCB # 1 ACQ 06-29-93 AT 05:41:09 RT : 140578.5 LT ¢ 140570.1
No detector description was entered |
nopi-ecp~12.42/9.14 total dissolution U #11 ALUP OC

1 j # 11-1 RANGE : 51 = 3.96MeV to 155 = 4.19MeV —)‘Z
- AREA : Gross = 6293 Net = 6188 +/~ 89
CENTROID : 133.88 = 4.14MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.10MeV
ID : U-238 at 4.15MeV
Corrected Rate = 0.044 +/- 0.00
ROI # 11-2 RANGE : 321 = 4.57MeV  to 408 = 4.76MeV
AREA : Gross = 6209 Net = 6089 +/- 88
CENTROID : 382.89 = 4.71MeV
SHAPE : Fwhn = 0.05MeV Fwtm = 0.11MeV
ID : U-234 at 4.72MeV
Corrected Rate = 0.043 +/- 0.00
ROI # 11-3 RANGE : 569 = 5.13MeV to 641 = 5.29MeV
AREA : Gross = 4471 Net = 4288 +/- 80
CENTROID : 618.82 = 5.24MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.11MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.031 +/- 0.00
o 0 0 0 0 (0]
0 0] 0 0 0 0
-40: o (0] 0 0 0] 0
-30: 0 0 0 0 0 0
~20: 0 0 4] 0 0 0
-10: 0] 0 0 0 0] 0
0: 0 0 (0] 0 0 0
10: 0 0 0 0 0 0
20: 2 1 0] 0 0 0
30: 1 0 1 0 0] 1
40: 2 0 0] 1 1 3
50: i 1 1 0 2 2
60: 1 1 1 2 2 1
70: 2 3 6 3 2 4
80: 3 4 8 4 6 5
90: 11 12 9 12 12 10
100: 35 23 28 36 40 38
110: 69 80 76 91 79 95
120: 110 124 136 137 119 152
130: 201 217 235 232 255 254
140: 189 162 152 106 91 77
150: 14 6 . 6 2 2] 0
160: 0 0 0 0 (0] 0
170: 0 1 1 1 0 0]
4\0 0 3 1 2 1 3
190: 1l 1 0 1 3 2
200: 3 1 5 1 5 3
210: 8 8 8 7 5 8
220: 6 10 16 13 9 12
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MCB # 1 ACQ 06-25-93 AT 11:01:08 RT : 267134.2 LT : 267132.7
No detector description was entered

nopi-ecp-12.42/9.14 test Th calculation 11{3
I # 8-1 RANGE : 49 = 4.09MeV to 78 = 4.24MeV OCA)
' AREA : Gross = 1443 Net = 1353 +/- 41
CENTROID : 70.43 = 4.20MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.09MeV
ID : U-238 at 4.20MeV ,
Corrected Rate = 0.005 +/- 0.00 ::L_> ’T\\_d‘ZJEDZZ
ROI # 8-2 RANGE : 138 = 4.56MeV to 184 = 4 .80MeV
AREA : Gross = 7280 Net = 6043 +/- 120
CENTROID : 161.61 = 4.69MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.06MeV
ID : Th-230 at 4.69MeV : _’\\,\ ~ 250
Corrected Rate = 0.023 +/- 0.00
ROI # 8-3 RANGE : 256 = 5.19MeV to 311 = 5.48MeV
AREA : Gross = 2027 Net = 1860 +/- 57
CENTROID : 282.47 = 5.32MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.12MeV /T\\ :Zjl%i
ID : U-232 at 5.32MeV ’*;
Corrected Rate = 0.007 +/- 0.00 K} ,ZEEQZ
RANGE : 338 = 5.62MeV to 360 = 5.73MeV
AREA : Gross = 514 Net = 347 +/- 29
CENTROID : 351.30 = 5.69MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.07MeV ZX
ID : Th-227 at 5.69MeV :57 ;&3~” 2:2
Corrected Rate = 0.001 +/- 0.00

ROL # 8=5 RANGE 366 = 5. 77M3YNWV
AREA—+—Gross—58- €t area not defined.

~-58: 0 0 0 0 0 0 o
-40: 0 0 0 0 0 0 0
-30: 0 0 0 0 0 0 0
-20: 0 0 0 0 0 0 0
-10: 0 0 0 0 o 0 0
0: 0 0 0 0 0 0 0
10: 1 0 0 1 1 0 0
20: 0 0 0 0 (3 1 1
30: 2 2 2 2 2 2 3
40: Y 0 0 0 2 2 0
50: L 4 4 8 6 11 10 14
p: 41 52 65 50 61 40 54
/0 145 177 160 87 63 26 5
80: B 0 0 1 0 0 0 0
90: 0 0 2 0 0 1 0
100: 2 2 3 6 3 5 3



120: 2 1 0 1 2 4 4
130: a 5 3 3 4 7 5
140: 11 17 19 41 47 67 89
. 50: 233 215 155 97 96 81 145
160 502 589 692 630 430 272 122
170: 72 61 40 34 46 52 74
180: 136 114 84 33 12 1) 4
190: 1 4 0 0 0 1 0 0
200: o 0 1 0 0 0 0
210: 0 0 0 2 1 0 0
220: 0 0 0. 0 1 0 0
230: 0 0 0 1 0 0 0
240: 0 0 0 0 0 2 1
250: 0. 1 2 3 0 1 0
260: 5 4 3 4 11 10 13
270: 37 43 @38} 47 33 24 32
280: 74 96 123 141 110 83 45
290: 11 7 8 7 13 15 33
300: 94 104 82 65 31 13
310: ] 1] 0 2 1 1 2
320: 2 5 1 1 2 2 2
330: 1 2 2 4 8 4 3
340: 6 9 3 9 9 15 18
350: 54 50 60 60 34 22 16
97] 0 6 4 9 9 8
2 2 2 0 0 0 2
0 0 1 1 1 2 2
3 o 0 4 2 3 2
, 1 0 4 4 7 7 8
; 8 6 3 7 6 9 13
420: 12 16 10 13 9 6 3
430: 3 3 0 1 4 0 0
440: 1 0 1 0 1 4 2
450: 6 4 4 5
BEG Bt CouRTe,
CHANNELD COUNT S COUNTS

et i e . y
T &-4D L2 & -
Th-237 Lo=TE 23

Th- ’25‘5‘53/{)-235.\ 130 - 195 7280+ 31 =y424

| 7-7 -
o226 /0222 260 -310 720271 -7 -1018

R~ 224 328 -3GO 514

[ ei 3
2 g < P % aLJrL: 3
: U-239 49 -7
) |
P L) 3 oy 1
Th-220 T 227 oo



MCB # 1

.

)

ROI #

ROI #

7-2

7-3

ACQ 07-07-93

AT 21:03:21

RT

115046.8

No detector description was entered

No sample description was entered

3.94MeV to

16

RANGE : 35 =
AREA : Gross = 5767 Net = 54
CENTROID : 126.77 = 4.14MeV
SHAPE : Fwhm = 0.05MeV Fwtm
ID : U=-238 at 4 .,.15MeV
Corrected Rate = 0.048 +/-
RANGE : 284 = 4.48MeV to 40
AREA : Gross = 6843 Net = 64
CENTROID : 375.61 = 4,69MeV
SHAPE : Fwhm = 0.06MeV Fwtm
ID : Th-230 at 4.,69MeV
Corrected Rate = 0.056 +/-
RANGE : 485 = 4.93MeV to 63
AREA : Gross = 149801 Net = 14
CENTROID : 611.47 = 5.21MeV
SHAPE : Fwhm = 0.07MeV Fwtm
ID : U-232 at 5.26MeV
Corrected Rate = 1.290 +/-
1 0 0 1
1 2 1 0
2 0 0 2
1 6 8 3
5 7 2 6
8 7 10 7
12 11 4 7
8 12 1 2
7 3 0 1
0 0 1 0
0 6 4 1
1 4 6 4
8 12 9 11
9 11 11 10
33 29 28 16
34 24 26 24
8 3 4
0 0 0
0 0 1
4] 1 0
0 0 0
0 0 0
0 0 0
64 67 66 6
74 48 53 7
0 0 0
0 0 1
4 2 2
2 2 3

MNP OOMANROORFRPORPON

LT

: 115041.7

Wy & 7
0 = 4.21MeV
95 +/- 105 OCL-
= 0.l11MeV .1\\fj
0.00
4 = 4.75MeV
01 +/= 122
=  0.12MeV
0.00
8 = 5.26MeV
8377 +/- 428
=  0.13MeV
0.00
0 0
0 1
3 0
4 4
4 6
12 2
5 7
3 1
3 0
2 5
6 5
2 7
5 10
19 18
32 30
19 15
1 0
0 0
0 0
0 0
0 0
0 1
0 0
80 54
60 66
0 0
3 2
1 2
[1 2,

NNRFRPOMAMNOAMOIA OO



40: 5 3 5 9 5 3 3
50: 2 5 3 1 4 3 4
60: 5 4 6 3 5 4 6
70: 11 7 12 7 10 16 21

R F 9 17 10 20 17 19 14

~1-903 30 17 27 15 18 33 43
100: 50 45 51 47 63 66 78
110: 89 100 93 87 97 110 123
120: 128 154 152 140 161 201 212
130: 201 175 188 161 148 127 112
140: 61 41 38 22 14 17 7
150: 3 5 3 5 1 2 1
160: 0 2 0 2 1 4 1]
170: 1 1 3 0 0 0 3
180: 0 1 0 3 3 2 4
190: 1 7 4 6 5 3 8
200: 7 5 7 6 9 7 7
210: 6 9 10 12 6 8 7
220: 5 13 7 8 13 6 2
230: 0 3 2 3 1 4 0
240: 1 4 2 1 1 2 0
250 1 3 1 2 4 1 2
260: 0 1 6 3 1 1 3
270: 2 1 3 7 0 1 1
280: 3 2 3 3 L2 8 6
290: 3 13 1 3 5 7 4

TSR
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6T Z 000072
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1237 APA (1D 149001 348 0 ©
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MCB # 1 ACQ 07-12-93 AT 01:05:28 RT : 506047.8 LT : 506040.5
No detector description was entered
NOPI-ECP-11.0/9.15 total dissolution Th #1

J)# 1-1  RANGE : 20 = 3.84MeV to 78 = 3.98MeV

e AREA : Gross = 65 Net = 63 +/- 9 ()c)/
CENTROID : 61.78 = 3.94MeV
SHAPE : Fwhm =  0.00MeV Fwtm = 0.02MeV '4V}\

ID : No close library match

ROI # 1-2 RANGE : 296 = 4.52MeV  to 344 = 4.64MeV
AREA : Gross = 394 Net = 295 +/- 32
CENTROID : 333.96 = 4.62MeV
SHAPE : Fwhm = 0.02MeV Fwtm = 0.03MeV
ID : Th-230 at 4.62MeV
Corrected Rate = 0.001 +/- 0.00
ROI # 1-3 RANGE : 561 = 5.18MeV to 649 = 5.40MeV
AREA : Gross = 2436 Net = 2228 +/- 71
CENTROID : 629.31 = 5.35MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.07MeV
ID : Th-228 at 5.34MeV
Corrected Rate = 0.004 +/- 0.00
1-4 RANGE : 701 = 5.53MeV to 750 = 5.65MeV
AREA : Gross = 959 Net = 861 +/- 40
CENTROID : 736.65 = 5.62MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.06MeV
ID : Th-227 at 5.67MeV
Corrected Rate = 0.002 +/- 0.00
0 0 0 0 0] 0
0 0] 0 0 0] 0
0 0 0 0 0 0
0 0 0 0 0 o
0 0] 0 0 0] o
0 0 0] 0] 0 0
0 (0] 0 0 0] 0
0 0 0 o 0] 6]
0] 0 0 0 0] 0
0 0 0 0 0] 0
0 0 0 0 0 0
0 0] 0 0 0 0
0 4] 0 0 0 1
0 0 L 1 1 1
1 2 0 1 1 3
4 0 0 1 0 0
2 0 0 0 1 1
3 3 6 1 2 3
1 1 5 1 3) 0
0 0 0 0 0 0]

OFRFFPNOOONOOOOODOOOOO0OCO
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MCB £1 ACQ 07-07-93 AT 21:03:09 RT : 429340.3 LT : 429309.3 OCL
No detector description was entered

No sample description was entered NoP\-gECP - \\_zzlg_oq totel disselohen Tk (s

RANGE : 16 = 3.87MeV to 77 = 4.03MeV f]\\ﬁl—
AREA : Gross = 227 Net = 142 +/- 31
CENTROID : 52.92 =  3.97MeV

SHAPE : Fwhm.= 0.00MeV  Fuwtm =  0.06MeV
ID : No close library match @ 7.7 — 'W\

ROI # 6-2 RANGE : 248 =  4.49MeV to 329 =  4.70MeV
AREA : Gross = 2113 Net = 1765 +/- 79
CENTROID : 309.39 =  4.65MeV
SHAPE : Fwhm = 0.07MeV  Fwtm =  0.15MeV

ID : Th-230 at 4.62MeV
Corrected Rate = 0,004 +/- 0.00

ROI # 6-3 RANGE : 531 = 5.234eV to 719 =  5.73HeV
AREA : Gross = 1209 Net = 982 +/- 89
CENTROID : 591.54 =  5.39MeV
SHAPE : Fwhm = 0.03MeV  Futm = 0.13MeV

ID : Th-228 at 5.42MeV 232

Corrected Rate = 0.002 +/= 0.00 7::52? %: (,)

ROI # 6-4 RANGE : 793 =  5.93MeV to 946 =  6.33MeV

AREX : Gross = 568 Net = 414 +/- 65

CENTROID : 916.02 =  6.25MeV

SHAPE : Fwhm = 0.01MeV  Futm = 0.11MeV '
"""":7 0 'IZ‘,.~ZZA ¢ €

ID : No close library match

1 2

1 1 2 1 1 0 2 2 4 4
2 2 0 4 4 3 5 0 4 6
4 3 1 6 1 3 6 2 11 10
7 8 8 8 7 20 14 5 17 7
18 10 10 18 16 16 14 17 18 23
25 19 19 17 25 35 23 25 26 25
31 41 24 31 45 30 43 37 32 44
50 46 51 42 63 49 47 48 49 49
46 55 59 62 61 62 57 53 46 35
37 39 27 17 22 8 6 6 6 0
1 0 1 0 0 0 0 0 1 0
0 0 0 0 0 1 0 0 0 0
1 1 0 0 0 0 0 0 0 2
0 1 0 0 0 0 2 0 0 0
1 0 0 1 0 0 0 0 1 0
0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 0 0
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MCB #1

ROI # 12-2

ROI # 12-3

90:
100:
110;
120:
130:
140:
150:
160:

190:
2002
210:

ACQ 07-07-93 AT 21:03:53 RT : 115014.0 LT : 115008.8
No detector description was entered
nopi-ecp-11.22/9.07 total dissolution U #12

RANGE : 14 = 3.87MeV to 155 =  4.19MeV
AREA : Gross = 4029 Net = 3604 +/- 115
CENTROID : 128.98 =  4.,13MeV

SHAPE : Fubm = 0.07MeV  Fwtm = 0.14MeV

I : U-238 at 4.15MeV
Corrected Rate = 0.031 +/- 0.00

RANGE : 268 =  4.45MeV to 406 =  4.76MeV
AREA : Gross = 5189 Net = 4771 +/- 118
CENTROID : 378,19 =  4.70MeV

SHAPE : Fwhm = 0.09MeV  Fwtm = 0.14MeV

oV -
ID: Th-230 at  4.69HeV <= NOT -2324

Corrected Rate = 0.041 +/- 0.00

RANGE : 525 =  5.03MeV to 643 =  5.30MeV
AREA : Gross = 4829 Net = 4620 +/- 92
CENTROID : 618.86 =  5,24MeV

SHAPE : Fwhm = 0.08MeV  Futm = 0.16MeV

Ip: U-232 at 5.26MeV

Corrected Rate = 0,040 +/= 0.00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 P 2 5 0
4 3 1 2 0 3 1 4
0 1 0 2 6 4 3 2
5 4 4 2 3 0 2 0
3 2 4 6 4 5 5 8
6 5 4 8 5 3 3 5
14 7 6 7 9 3 16 8
16 14 16 15 14 25 18 11
19 17 22 24 19 25 29 30
25 39 35 35 34 41 37 50
64 49 56 62 52 85 60 67
66 76 86 7 88 91 93 89
85 104 107 98 105 90 87 106
68 87 58 65 60 27 29 19
13 11 7 3 5 0 0 2
0 0 1 0 0 1 0 0
1 0 1 1 3 2 0 2
0 0 1 1 1 1 3 3
2 3 5 1 i 0 4 0
3 3 3 4 3 2 3 5
6 5 2 7 4 2 6 3
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MCB # 1 ACQ 07-12-93 AT 01:05:29 RT : 506028.2 IT ¢ 506021.0
No detector description was entered
No sample description was entered \VZZZL tn ji:zz

“31 # 6-1 RANGE : 12 = 3.86MeV to 68 = 4.01MeV
L AREA : Gross = 311 Net = 141 +/- 40
CENTROID : 50.00 = 3.96MeV
SHAPE : Fwhm = 0.00MeV Fwtm = 0.04MeV

ID : No close library match

ROI # 6-2 RANGE : 214 = 4.40MeV to 331 = 4.71MeV
AREA : Gross = 2924 Net = 2669 +/- 86
CENTROID : 306.99 = 4.64MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.18MeV
ID : Th-230 at 4.62MeV
Corrected Rate = 0.005 +/- 0.00

ROI # 6-3 RANGE : 519 = 5.20MeV to 616 = 5.46MeV
AREA : Gross = 997 Net = 898 +/- 49
CENTROID : 591.06 = 5.39MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.16MeV
ID : Th-228 at 5.42MeV
Corrected Rate = 0.002 +/- 0.00

ROI # 6-4 RANGE : 648 = 5.54MeV to 718 = 5.73MeV
AREA : Gross = 839 Net = 714 +/—- 45
CENTROID : 691.69 = 5.66MeV
SHAPE : Fwhm = 0.05MeV Fwtm = 0.10MeV
ID : Th-227 at 5.67MeV
Corrected Rate = 0.001 +/- 0.00

ROI # 6-5 RANGE : 995 = 6.46MeV to 1007 = 6.49MeV
AREA : Gross = 508 Net = 73 +/=- 24
CENTROID : 1000.89 = 6.48MeV
SHAPE : Fwhm = 0.01MeV Fwtm = 0.01MeV

ID : No close library match



000000000000000004797m40100000000000213329244R44W NOOOAOO
L B I 32 o~

OCOO0O0OO0OO0O0OO0OO00O0OO0O0O0OO0O0ONRNITIFVWOVWOOOOOOOOOH©HOONNNMNMMOLANYIYAANINOAHOOOOOOO
i e =t O H O U e

OCO0O00DO0O0000O0O0VCOO0O0O0OYTMNMITFUWNINAHOAHOOOOOOOOHANOODOFOINMNINNIOOOAHOO
=P OON

COO00O0O00O0OO0O0OO0O00O0O0COOMANITITNNHCOOOOODOO0OO0OHHOAOOOOONNOOUWININNANINOOOOOO
o~ - N NOYM

NEHOVWNWOWOB-HOOOOO
NI NAN

000000000000000002252791000000002100000257%
=~

CLLMNMMMTNOMO-~<400
NN <

COO0OO0O0OO0OO0OO0OCO0OO0OO0O0OO0O0COONNINMNHAGdOOO0OO0OO0O0-HOOOOOO~-HVOVHAINO
o~ o

OOV N-HAOAAH0O
NNMWIDN~NM

™
Ll

OCO0O0O0OO0 00000000000 OIFNHANMNVDAOOOOHOOOOOOOOOMNNN
o~




OO PRPPRPFPFPOOCOORROOOOOO0

OB NOAMODBDONORFRFORFRPRONK

W R W N R
ORNOUURRRFEFRPFRPORONOONBNFREROWWRONNOAWANRNROROOROOOOOOO

ANV BEBNOOOOOOROOCKF OO

[y
PNOWNMNNMNFROOOOORFROW

WVWOWWFFROOOOOOOOFROOOO

QNN

N
P W

N
FNNPAPOWWOOORORPOOR®W

POINNOFRPROOOOPFRPOOR OO

[
NONOOIFEFNREREROOR OWD

ONPRFRRFROOODOOOOODOOOO

NN
ONHPOOOINWDODORF O

P
WNRFNNOONOCOOR OO R

NN OOOOOOOOCOO0OOO0OO0

NN

[
ORRPONIMORFRPORFROORERENODOIVIONPLPOANDNDOO



ROI # 8-2

ROI # 8-3

ROI # 8-4

100:
110:
120:
130:

ACQ 07-07-93 AT 21:03:30 RT : 429286.0 LT : 429254.9
No detector description was entered
No sample description was entered CX:\'

RANGE : 12 = 3.89MeV to 71 = 4.02MeV

AREA : Gross = 129 Net = 39 +/= 29 f\,%
CENTROID : 18.00 = 3.90MeV

SHAPE : Fwhm = 0.00MeV Fwtm = 0.01MeV

ID : No close library match

RANGE : 247 = 4.40MeV to 358 = 4.65MeV
AREA : Gross = 6379 Net = 6099 +/- 105
CENTROID : 335.48 = 4.60MeV

SHAPE : Fwhm = 0.05MeV Fwtm = 0.13MeV

ID : U-235 at 4 .60MeV

Corrected Rate = 0.014 +/- 0.00

RANGE : 594 = 5.17MeV to 681 = 5.36MeV
AREA : Gross = 1531 Net = 1355 +/=- 61
CENTROID : 657.96 = 5.31MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.09MeV

ID : U-232 at 5.32MeV

Corrected Rate = 0.003 +/=- 0.00

RANGE : 744 = 5.50MeV to 801 = 5.62MeV
AREA : Gross = 689 Net = 573 +/- 40
CENTROID : 775.13 = 5.57MeV

SHAPE : Fwhm = 0.03MeV Fwtm = 0.08MeV

ID : No close library match

0 0 0 0 0 0
0 0 0 0 0 0
0 ) 0 0 ) 0
0 ) ) 0 0 )
8 4 0 3 3 2
4 3 5 2 ) 5
0 ) 0 0 ) 0
0 ) n 2 2 2
3 5 2 1 0 1
0 3 5 2 1 4
5 2 4 3 5 2
2 0 3 1 1 )
2 2 0 0 1 2
1] 0 ) ) 0 1
0 0 0 0 ) 1
2 ) 1 4 1 4
1 3 2 0 1 2
1 4 4 2 3 5
5 0 9 1 1 3
2 4 0 2 2 2
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MCB #1 ACQ 07-07-93 AT 21:03:44 RT : 115023.1 LT : 115018.0 OCL ,\\m
No detector description was entered

No-sampledeseription-vasentered~ MNOPI ~eCp - \¢.75/9,\1 - Wi TOTRL

I j11-1 RANGE: 60= 3.98HeV to 160 =  4.20MeV bssouunon 1]
AREA : Gross = 17377  Net = 16989 4/~ 152
CENTROID : 134.82 =  4.15HeV

SHAPE : Fyhm = 0.06MeV  Futm = 0.12MeV

ID: 0-238 at 4.15MeV
Corrected Rate = 0.148 +/- 0.00

cv,  conmTg  Bue s

ROL#11-2 RANGE: 208 = 451V to 406= 476HeV | | 727 55 ~159 737 O ()

AREA : Gross = 17921 Net = 17250 +/- 170

CENTROID : 383.66 =  4.71MeV @ N

SHAPE : Fuhm = 0.07MeV  Futm = 0.12MeV C e V7971 + {4
L} 2 297 - A AR

ID: U-234 at 4,720eV

Corrected Rate = 0.150 +/- 0.00

et ) v Gkh- 642 \730-31 © 7

ROI # 11-3  RANGE : 409 = 4.77MeV

J)azk:—cfo*gg'?’z” Net area Tiot detimed:”

ROI # 11-4 RANGE : 531 = 5.04MeV to 643 =  5.29HeV
AREA : Gross = 17310 Net = 17084 /- 145
CENTROID : 620.75 =  5.24HeV

Wcj? SHAPE : Fwhm = 0.06MeV  Fwtm = 0.13MeV
ID: U-232 at  5.26MeV
Corrected Rate = 0.149 +/- 0.00
-82: 0 0 0 0 0 0 0 0 0 0 0 0
=70: 0 0 0 0 0 0 0 0 0 0
-60: 0 0 0 0 0 0 0 0 0 0
~50: 0 0 0 0 0 0 0 0 0 0
-40: 0 0 0 0 0 0 0 0 0 0
-30: 0 0 0 0 0 0 0 0 0 0
-20: 0 0 0 0 0 0 0 0 0 0
-10: 0 0 0 0 0 0 0 0 0 0
0: 0 0 0 0 0 0 0 0 0 0
10: 0 0 1 0 1 1 4 1 0 0
20: 0 3 0 1 0 3 2 0 1 0
30: 2 0 1 3 1 2 0 0 0 2
40: 2 1 0 0 1 2 2 2 2 2
50: 1 1 4 5 4 (1 5 3 4 4
60: 8 5 6 5 9 3 5 6 4 8
70: 7 6 5 15 9 11 9 14 1 8
80: 1 20 17 27 22 22 33 20 29 26
90: 34 36 ] 46 40 35 47 61 65 57
100; 76 90 83 97 115 134 130 113 139 160
no: 190 196 235 241 230 21 268 277 276 306
g;w;) 304 310 360 345 367 379 387 415 428 467
Lso# 468 471 532 550 558 592 569 570 573 640
140: 592 539 481 458 352 311 252 206 158 96
150: 85 53 28 14 15 1 5 2 3 1)

160: 0 2 0 3 3 1 0 0 1 0
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MCB # 1

1 ¢ 8-1
ROI # 8-2
ROI # 8-3

-80:
-70:
-60:

-40:
-30:
-20:

ACQ 07-12-93 AT 01:05:29 RT : 156776.9 LT : 156770.0
No detector description was entered
No sample description was entered W73t s < # 3

RANGE : 42 = 3.95MeV to 115 = 4.11MeV (3CA1
AREA : Gross = 40 Net = -106 +/- 39

Could not properly fit the peak. ‘112%\
RANGE : 265 = 4.44MeV to 356 = 4.64MeV

AREA : Gross = 2227 Net = 2133 +/= 59

CENTROID : 335.89 = 4.60MeV

SHAPE : Fwhm = 0.05MeV Fwtm = 0.14MeV

IDb : U-235 at 4.60MeV

Corrected Rate = 0.014 +/- 0.00

RANGE : 603 = 5.19MeV to 677 = 5.35MeV

AREA : Gross = 533 Net = 457 +/- 36

CENTROID : 661.38 = 5.32MeV

SHAPE : Fwhm = 0.02MeV Fwtm = 0.08MeV

ID : U-232 at 5.32MeV

Corrected Rate = 0.003 +/- 0.00

RANGE : 738 = 5.48MeV to 789 = 5.60MeV

AREA : Gross = 354 Net = 250 +/- 32

CENTROID : 775.11 = 5.57MeV

SHAPE : Fwhm = 0.02MeV Fwtm = 0.07MeV

ID : No close library match
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1V # 9-1
ROI # 9-2
ROI # 9-3

U-228

- 224

ACQ 07-12-93 AT 01:05:29 RT : 156776.7 LT : 156769.9
No detector description was entered
DUP U total dissolution #9

NOPL-ECP-\3.0[9.2 - Ocu
RANGE : 11 = 3.87MeV  to 159 = 4.20MeV
AREA : Gross = 80248 Net = 77789 +/- 369
CENTROID : 129.07 = 4.13MeV 7-—V&
SHAPE : Fwhm = 0.08MeV Fwtm = 0.16MeV
ID : U-238 at 4.15MeV
Corrected Rate = 0.496 +/- 0.00
RANGE : 268 = 4.45MeV to 402 = 4.75MeV
AREA : Gross = 76937 Net = 70908 +/- 448
CENTROID : 377.60 = 4.69MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV
ID : Th-230 at 4.69MeV "ZSA\‘
Corrected Rate = 0.452 +/- 0.00 —_—
RANGE : 532 = 5.04MeV to 645 = 5.30MeV
AREA : Gross = 66642 Net = 61778 +/- 386
CENTROID : 613.02 = 5.22MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.16MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.394 +/- 0.00
<<;F;\'Y‘;}
P
oy ¥ S SR
10 - 162 BO24R ¢ 3] O O
, T6A27T - 820 ! OCO4
294 ~ ADLo GRICH I '
4 ” ~ !:g%‘“') O {V\)
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MCB #

ROI #

ROI #

ROI #

-84:
-70:
~-60:
-50:
-40:
-30:
-20:

13-2

13-3

13-4

ACQ 07-12-93 AT 01:05:30 RT : 156776.0 LT : 156769.2
No detector description was entered
nopi-ecp-13.0/9.2 DUP total dissolution Th #13 (XLL,

RANGE : 24 = 3.90MeV to 81 = 4.02MeV

AREA : Gross = 126 Net = -19 +/- 35 -7
Could not properly fit the peak. ’V&
RANGE : 210 = 4.31MeV to 357 = 4.64MeV

AREA : Gross = 33883 Net = 33019 +/- 231
CENTROID : 328.97 = 4.58MeV

SHAPE : Fwhm = 0.10MeV Fwtm = 0.19MeV

ID : U-235 at 4.60MeV

Corrected Rate = 0.211 +/- 0.00

RANGE : 579 = 5.14MevV to 680 = 5.37MeV

AREA : Gross = 7060 Net = 6619 +/=- 117
CENTROID : 651.73 = 5.30MeV

SHAPE : Fwhm = 0.06MeV Fwtm = 0.17MeV

ID ¢ U-232 at 5.32MeV

Corrected Rate = 0.042 +/- 0.00

RANGE : 729 = 5.48MeV to 819 = 5.68MeV

AREA : Gross = 1669 Net = 998 +/- 102
CENTROID : 770.26 = 5.57MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.08MeV

ID : No close library match

NWOWRFRFNMMORPMAMPOOLWLWDNDNWOOOOOODOOOOO
NNMNONMDDOWFRFOMNMWOWOOOOOO0OOOOOO
U'II.\)OHOHDJOUJN[\JO‘»/&I\OOOOOOOOOO
WNNMNNNNWORFRFOOMAMOIRFRFROOOOOOOOO
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160:

170:

180:

190'
e 1113
; 410‘
220:
230:
240:
250:
260:
270:
280:
290:
300:
310:
320:
330:
340:
350:
360:
370:
380:
390:
400
410:
420:
430:
440:
80
S0

ety

1 4 6
6 2 2
4 5 1
5 4 2
5 4 6
(6 6 10
17 8 18
15 12 23
13 27 25
30 28 30
37 51 43
86 74 86
116 122 160
214 232 245
326 344 357
515 468 496
537 528 593
730 768 747
604 589 503
99 57 31
1 1 1
0 1 0
1 0 1
0 0 0
2 0 0
1 1 0
1 1 2
1 0 2
0 1 1
0 0 0
1 0 1
A
- 937
Th- 220 210 -357

Th-220> 5T ~ 679

129 - 31

3 2
4 7
5 8
7 9
5 9
7 6
14 14
16 17
25 25
42 35
49 56
98 105
164 152
261 280
417 392
530 506
612 621
737 798
426 387
21 22
0 2
1 1
1 0
0 2
1 0
2 2
0 1
0 0
0 0
1 0
1 1
QOUNTén
120 + (o
ERIS S
1060 + 3
60 + 2

4 4

6 2
2 9
5 7
8 13
8 16
7 13
20 25
20 28
32 44
47 70
97 104
189 185
254 322
419 456
545 496
591 692
771 723
308 251

10 1]
0 0
0 0
1 0
1 1
1 1
0 1
0 0
0 0
1 0
1 1
0 1

BEKG  COUMTS (cpr)

€Y

M- 232

“Th- 290
Th-22%

1

N\

0

(‘{‘ o

gm 94 'Rgv 1707
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NCB # 1 ACQ 07-12-93 AT 01:05:30 RT : 156776.0 LT : 156769.2
No detector description was entered
nopi-ecp-13.0/9.2 DUP total dissolution Th #13

R ;.}13-1 RANGE : 41= 3.93MeV to 57=  3,97HeV
o AREA : Gross = 45 Net = 11 +-9
CENTROID : 53.50 = 3.96MeV
SHAPE : Fwhm = 0.01MeV  Fwtn = 0,01MeV

ID : Th-232 at 3.95HeV
Corrected Rate = 0.000 t/- 0.00

ROI # 13-2 RANGE : 158 =  4.20MeV to 366 =  4.66MeV
AREX : Gross = 34151 Net = 33942 +/- 203
CENTROID : 328.94 =  4.58MeV
SHAPE : Fuhm = 0.11MeV  Fuwtm = 0.19HeV

Ib: U-235 at 4.60MeV
Corrected Rate = 0,217 +/- 0.00

ROI # 13-3 RANGE : 513 =  4,99MeV to 679 =  5.37HeV
AREA : Gross = 7327 Net = 6994 +/- 126
CENTROID : 651.56 =  5.30MeV
SHAPE : Fwhm = 0.07MeV  Fuwtm = 0.18MeV

ID: U-232 at 5.32HeV
Corrected Rate = 0.045 +/- 0.00

ROI # 13-4 RANGE : 724 5.47MeV to 821 =  5.68MeV
ARERA : Gross = 1702 Net = 1388 t/- 79
CENTROID : 768.70 =  5.57MeV

SHAPE : Fwhm = 0.06MeV  Futm = 0.19MeV

non

ID : Th-227 at 5.67MeV
Corrected Rate = 0.009 +/- 0.00
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550: 3
560: 6
570: 7
580: 8
590: 19
600: 36
610: 51
620: 82
630: 78
640: 104
650: 161
660: 130
670: 27
680: 1
690: 1
700: 3
710: 2
720: 3
730: 11
740: 15

19

30

39

27
790: 9
800: 8
810: 7
820: 2
830: 2
840: 2
850: 2
860: 3
870: 4
880: 5
890: 12
900: 15
910: 12
920: 18
930: 13
940: 5

11 DM B CY OO

ok bl et
- =3 B O\ N oo

3

SV Wk PO D

CY = PO WO N

S G20 N O OO

P b 3 b e
O~ = 00 WO

2

Ch WD NN

W DNBD DN

s
S o W

AW NN WER NN

-
B O OO OO N o W W = W

16
8
3

=) B DO DN W RO BN

o
(N 00 WO O W W W B NI W O

et
[~ 9

8

f-

OO O o DN DO = 0O 2

WO OO ~J B NI b=
DB w00 =3 O O

138
180
57

B D b

15
28
44
35
12
12

Y L2 DO DO DD W

15
17
16
8
4

OO U b W BN NO

W =
O~

SO BN NO DN

O3 3 O1 W =
[l B S e

104
149
149

N RO DO DD BO W

14
13
18
15

7



ocL
7-\3%
MCB # 1 ACQ 07-12-93 AT 01:05:28 RT : 156777.4 LT : 156770.5

No detector description was entered TOTAL DISSoLIMON
No sample description was entered popi-gcP- 12.65[/912 Th # 5

1 '# 5-1 RANGE : 13 = 3.78MeV to 118 =  4.06MeV
‘ AREA : Gross = 8254 Net = 7830 +/- 122

CENTROID : 96.58 = 4.00MeV
SHAPE : Fwhm = 0.06MeV Fwtm = 0.17MeV
ID : Th-232 at 4.01Mev
Corrected Rate = 0.050 +/- 0.00

ROI # 5-2 RANGE : 252 = 4.42MeV  to 358 = 4.70MeV
AREA : Gross = 1823 Net = 1582 +/- 75
CENTROID : 335.25 = 4.64MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.14MeV
ID : Th-230 at 4.62MeV
Corrected Rate = 0.010 +/- 0.00

ROI # 5-3 RANGE : 587 = 5.32MeV  to 638 = 5.45MeV
AREA : Gross = 306 Net = 202 +/- 32
CENTROID : 616.04 = 5.40MeV

SHAPE : Fwhm = 0.01MeV Fwtm = 0.06MeV t_ "ﬂ,) - Z 28

ID : No close library match

ROI # 5-4 RANGE : 715 = 5.66MeV to 752 = 5.76MeV
AREA : Gross = 58 Net = -9 +/- 19 ‘R ’ZZAS
Could not properly fit the peak. <i;:::: Cn
-87: 0 0 0 0 0 0 0
-70: 0 0 0 0 0 0 0
-60: 0 0 0 0 0 0 0
-50: 0 0 0 0 0 0 0
-40: 0 0 0 0 0 0 0
-30: 0 0 0 0 0 0 0
-20: 0 0 0 0 0 0 0
-10: 0 0 0 0 0 0 0
0: 0 0 0 0 0 0 0
10: 0 a 0 ] 5 4 10
20: 5 9 17 9 9 7 24
30: Y 12 11 13 (19 18 15 16
40: 32 20 19 24 29 31 25
50 43 47 35 34 51 42 44
60: 63 64 61 52 76 59 82
70: 99 93 102. 100 137 137 148
80: 142 179 134 146 141 . 153 145
90: 149 201 202 232 226 243 294H
100: 259 199 201 145 122 118 84
© 0 19 19 21 9 7 8 9
120: 6 4 3 3 3 2 g)
130: 2 1 4 2 2 1
140: 0 2 4 2 0 2 1
150: 0 2 0 2 ) ; 0 0



160: 0 0 3 1 0 0 2
170 0 3 3 5 0 1 1
180: 2 4 2 4 4 5 4
190: 5 3 6 1 1 2 1
o 6 1 3 4 7 2 8
210: 1 9 9 4 6 2 0
220: o 1 1 0 2 2 0
230: 0 0 0 2 0 1 0
240: 0 2 0 1 0 3 1
250: 1 1 i 3 4 3 4
260: 3 4 5 3 2 4 3
270: 6 4 4 2 7 6 4
280: 4 6 8 7 2 3 11
290: 12 8 9 16 8 11 13
300: 11 15 22 13 12 24 28
310: 19 25 23 37 33 26 26
320: 17 18 21 19 22 24 29
330 40 51 47 54 64 61 67
340: 45 46 40 19 24 14 14
350: 6 5 3 3 2 2 2
360: 2 1] 0 1 1 2 1
370: 0 0 2 4 0 4 1
380: 1 2 1 1 3 4 3
390: 5 1 2 3 1 4 3
400: 3 6 4 4 6 5 5
410: 9 7 9 4 7 7 8
420: 14 23 12 12 14 14 10
9 9 6 4 3 5 5
5 5 0 2 4 2 4
o 1 0 3 2 0 1 2
E 0 1 0 1 1 1 0
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MCB # 1

1 # 11-1

ROT # 11-2

ROI # 11-3

-40:
-30:
-20:
-10:

100:
110:
120:
130:
140:
150:
160:
170:
180:
':v‘\' ',‘2_?)0 .
200
210:
220:
230:

ACQ 07-08-93 AT 05:22:03 RT : 314232.2 LT : 314206.2
No detector description was entered

nopi-ecp-12.65/9.13 total dissolution ¥ #11 OcC\L
RANGE : 8 = 3.86MeV to 163 = 4.21MeV 1 -A\O
AREA : Gross = 127611 Net = 124853 +/- 440
CENTROID : 130.05 = 4.14MeVvV

SHAPE : Fwhm = 0.08MeV Fwtm = 0.16MeV

ID : U-238 at 4.15MeV

Corrected Rate = 0.397 +/- 0.00

RANGE : 249 = 4.40MeV to 406 = 4.76MeV

AREA : Gross = 126243 Net = 120108 +/- 525
CENTROID : 379.67 = 4.70MeV

SHAPE : Fwhm = 0.08MeV Fwtm = 0.16MeV

ID : Th-230 at 4.69MeV <<fi————
Corrected Rate = 0.382 +/- 0.00 U—/L?DA‘

RANGE : 489 = 4.95MeV to 645 = 5.30MeV
AREA : Gross = 119339 Net = 115496 +/- 461
CENTROID : 617.03 = 5.23MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.17MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.368 +/- 0.00
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 1 0 2
(g 5 19 46 97 130
11 67 64 76 83 87
115 89 104 111 75 120
139 112 125 128 141 135
156 157 154 169 166 175
175 191 185 222 192 245
255 268 264 291 307 300
345 348 359 383 399 372
516 496 571 598 614 660
851 922 973 976 1123 1131
1541 1602 1705 1771 1885 1924
2250 2343 2424 2494 2642 2746
3118 3152 3345 3330 3211 3373
2719 2598 2247 1987 1716 1445
372 266 180 134 96, 57
28 31 29 34 25) 31
26 31 38 35 39 40
44 31 46 52 42 44
64 63 73 68 74 79
83 81 82 107 110 101
143 127 137 151 139 151
139 159 141 134 144 133

116 92 80 81 82 71



240:
250:
260:
270:
)0
290
300:
310:
320:
330:
340:
350:
360:
370:
380:
390:
400:
410:
420:
430:
440:
450:
460:
470:
480:
490:

J-738
- 234

\)- 232

52 44
56 43
70 60
69 85
107 98
114 148
165 159
209 205
263 262
333 380
531 563
968 1015
1733 1778
2224 2251
3077 3074
2542 2323
257 188
14\ 18
13 15
18 22
24 14
16 24
21 25
28 36
44 31
46 42
10 - 1wt

746 - 410

AH-650

65 51
59 57
58 48
68 88
101 84
137 110
168 186
218 226
287 265
387 410
553 657
1051 1175
1867 1866
2305 2384
3244 3208
2034 1701
118 74
12 17
12 18
12 10
16 20
17 29
21 22
30 40
39 44
40 38
COUNTS
127G - 20
\2624%3+52

a3 + 47

50 49
56 57
64 82
86 104

121 110
137 148
162 157
221 240
269 302
416 472
706 696
1258 1281
1919 1999
2555 2539
3309 3270
1592 1200
40 35
10 12
15 17
16 22
31 25
22 25
24 29
33 29
50 (42
34 46

BKG COUNTS

0

0

0

56
64
90
119
133
161
220
329
415
729
1325
2044
2734
3198
995
15

14
19
21
21
38
34
45
47

(o)

BRG
COONTD

Q
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79
96
110
133
197
272
437
679
1184
1758
2141
3109
1488

-3
~

COOMRPFPFRRFROOFOOOQOOOOONREFPFWNOOOOOOONRKO®K:

62
69
70
106
148
191
290
419
715
1300
1916
2325
3060
1183

W
NP OOOOOROOOOOOCOONWNENRFEFOOOONWOUN N

68
79
92
125
156
230
253
397
769
1375
1951
2428
3082
955

N
wWww
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65
92
110
147
214
305
468
828
1478
1942
2474
2983
736

-
o

[
OMNOOORPROOCOO0OO0OO0OO0OO0OO0OO0OO0WNPFPFNOOFFOOOQOOOUINN

43
65
96
122
191
212
301
451
855
1569
1939
2637
2951
540

RPOOOROOOQOQOOOOO0OO0OO0OO0COMAMNONFRORFEFOORLRN®ONN

63
80
20
145
162
234
324
505
913
1600
1923
2648
2638
407

=
RPN

[
OO0 WOOOOORFRFOOOOOOOFNNNOOOOOOROMNMO

64
85
85
110
158
229
326
518
925
1731
1972
2820
2502
275
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I 3 # 9-1
ROI # 9-2
ROTI # 9-3

ACQ 07-08-93 AT 05:21:55 RT : 314239.9 LT ¢ 314214.0
No detector description was entered
nopi-ecp-12.18/9.1 DUP U total dissolution #9

RANGE : 43 = 3.94MevV to 159 = 4,20MeV [X:L,
AREA : Gross = 26737 Net = 26346 +/~ 183
CENTROID : 130.49 =  4.14MeV - J-
SHAPE : Fwhm = 0.07MeV Fwtm = 0.13MeV
ID : U-238 at 4.15MeV
Corrected Rate = 0.084 +/- 0.00 -~
RANGE : 285 = 4.48MeV  to 407 = 4,76MeV
AREA : Gross = 26730 Net = 26281 +/- 187
CENTROID : 379.12 = 4.,70MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.13MeV
ID : Th-230 at 4.69MeV L 2
Corrected Rate = 0.084 +/- 0.00 -
RANGE : b33 = 5.04MeV to 643 = 5.29MeV
AREA : Gross = 33054 Net = 32516 +/- 205
CENTROID : 616.63 = 5.23MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.13MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.103 +/- 0.00

1l 1 1 1 1
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v0:
100:
110:
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130:
140:
150:
160:
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:
270:
280:
290:

15
42
75
143
307
568
804
640

b=
WO R NR WO

U-732

9 10
i3 11
18 19
32 48
20 109
186 179
344 389
554 576
823 822
569 488

36 24

2) 3

3 7

8 8
10 7
14 18
24 33
30 34
18 6

5 3

3 2

2 2

5 3

2 4

2 17

CH.,
h7 -0l

914 - 40k

5372 - W3

7 5
9 12
10 15
17 27
32 69
74 107
217 237
398 438
599 600
834 865
385 353
11 9
3 5
4 4]
3 3
10 7
11 17
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26 18
8 11
1 4
2 1
2 5
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4 10
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ROI # 14-2

ROI # 14-3

ROI # 14-4

ACQ 07-12-93 AT 01:05:30 RT : 506009.0 LT : 506001.7
No detector description was entered

No sample description was entered \2\®Thd . cunl FF \Af

RANGE : 15 = 3.88MeV to 76 = 4,01MeV

AREA : Gross = 31 Net = 30 +/- 6 bC:L
Could not properly fit the peak.

RANGE : 233 = 4.37MeV to 359 = 4.65MeV /)‘\3
AREA : Gross = 2697 Net = 2443 +/- 87

CENTROID : 337.30 = 4.,60MeV

SHAPE : Fwhm = 0.06MeV Fwtm = 0.15MeV

ID : U-235 at 4.60MeV

Corrected Rate = 0.005 +/- 0.00

RANGE : 592 = 5.17MeV  to 687 = 5.38MeV

AREA : Gross = 813 Net = 811 +/- 29

CENTROID : 662.80 = 5.33MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.14MeV

ID : U-232 at 5.32MeV

Corrected Rate = 0.002 +/- 0.00

RANGE : 722 = 5.46MeV to 807 = 5.65MeV

AREA : Gross = 307 Net = 221 +/~- 37

CENTROID : 778.58 = 5.59MeV

SHAPE : Fwhm = 0.01MeV Fwtm = 0.06MeV

ID : No close library match
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MCB # 1 ACQ 07-08-93 AT 05:21:37 RT : 314258.3 LT : 314232.4 7i9
No detector description was entered

No sample description was entered NOV\—@V-‘ \’Z_.D")‘QC) U TOTRL DISSOLUT
N

I # 7-1 RANGE : 13 = 3.89MeV to 152 = 4.19MeV ##VY
e AREA : Gross = 36557 Net = 35437 +/=- 246
CENTROID : 128.15 = 4.14MeV
SHAPE : Fwhm = 0.07MeV Fwtm = 0.13MeV
ID : U-238 at 4.15MeV
Corrected Rate = 0.113 +/- 0.00
ROTI # 7-2 RANGE : 261 = 4.43MeV to 400 = 4.74MeV
AREA : Gross = 40749 Net = 39769 +/- 248
CENTROID : 375.79 = 4.69MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.13MeV
ID : Th-230 at 4.69MeV é_. U'ngY
Corrected Rate = 0.127 +/=- 0.00 <
ROI # 7-3 RANGE : 501 = 4.96MeV to 639 = 5.27MeV
AREA : Gross = 37272 Net = 36786 +/- 218
CENTROID : 611.67 = 5.21MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.14MeVv
ID : U-232 at 5.26MeV
Corrected Rate = 0,117 +/- 0.00
-91: 0 0] 0 0 0] 0 0]
-80: 0 0 0 0 0 0 0
-70: 0 o] 0 0 0 0] o
-60: 0 0 0 0 0 0 0
-50: 0 0 0 0 0 0 0
-40: 0 0 0 o] 0 0 0
-30: 0 0 o 0 0 0 0
-20: 0 0 0 0 0 o 0o
-10: 0 0 0 0 o 0 0
s 0 0 0 0 0 0 0
10: o 0 0 172 4 13 12
20: 12 6 4 6 3 7 9
30: 6 1 8 12 5 11 8
40: 11 8 6 13 10 12 9
50: 17 13 14 13 18 16 11
60: 15 20 28 31 23 29 18
70: 41 43 35 42 46 50 51
80: 78 79 73 91 104 100 100
90: 124 155 163 178 197 207 250
100: 295 314 363 397 386 413 420
110: 598 574 603 637 711 640 722
120: 816 819 901 915 943 994 993
130: 1151 1214 1164 1172 1052 1062 955
497 385 303 225 139 115 66
12 9 8 1 3 5 3
3 5 5 2 3 5 6
170: 6 8 5 6 6 2 3
180: 18 16 9 9 7 6 20

190: 13 15 26 20 15 17 20



200: 27 26 30 26 36 27 40

210: 42 34 32 44 48 48 54
220: 46 49 38 36 23 28 20
230: 14 12 4 7 8 4 8
SE 11 7 4 1 3 2 3
4501 2 6 5 4 5 2 7
260: B 7 8 7 5 5 4
270: 2 7 5 6 9 2 9
280: 8 11 7 11 8 11 12
290: 15 18 9 10 14 12 17
300: 15 17 17 23 28 23 31
310: 25 28 33 34 48 37 33
320: a4 45 51 55 59 71 70
330: 116 78 111 117 102 125 128
340: 213 181 200 265 266 239 302
350: 432 482 492 501 555 592 647
360: 726 734 739 766 715 785 788
370: 874 927 954 1062 1060 1101 1211
380: 1287 1295 1194 1221 1084 963 780
390: 353 283 166 132 86 53 33
400: 1] 0 1 1 2 1 1
410: 1 1 3 2 1 0 1
420: 3 4 3 0 0 3 1
430: 1 2 0 4 2 1 2
440: 2 0 1 2 2 1 2
450: 2 5 1 1 2 0 1

CHA %‘qu UE ; x
U - 238‘; i“‘Z‘ %&(‘} b 3(»0651 N E
-234 261 - 400 AQTAS O O
O
412717 -1 O
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MCB # 1

1) # 10-1

ROI # 10-2

ROI # 10-3

ROI # 10-4

ACQ 07-12-93 AT 01:05:29 RT : 156776.6 LT : 156769.7
No detector description was entered
nopi~-ecp-12.0/9.09 total dissolution Th #10 O6CL

RANGE : 40 3.93MeV to 79 =  4.02MeV T- Y&
AREA : Gross 62 Net = -18 +/- 21
Could not properly fit the peak.

n

RANGE : 205 = 4,30MeV to 351 = 4.63MeV
AREA : Gross = 7952 Net = 7263 +/=- 153
CENTROID : 313.61 = 4 .55MeV

SHAPE : Fwhm = 0.11MeV Fwtm = 0.20MeV

ID : U-235 at 4.56MeV

Corrected Rate = 0.046 +/- 0.00

RANGE : 546 = 5.07MeV  to 686 = 5.38MeV
AREA : Gross = 1952 Net = 1581 +/- 100
CENTROID : 637.14 = 5.27MeV

SHAPE : Fwhm = 0.07MeV Fwtm = 0.17MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.010 +/- 0.00

RANGE : 704 = 5.42MeV to 788 = 5.61MeV
AREA : Gross = 1163 Net = 839 +/- 71
CENTROID : 755.74 = 5.54MeV

SHAPE : Fwhm = 0.05MeV Fwtm = 0.12MeV

ID : No close library match

0 0 1 0 0 0 0
0 0 0 0 0 0 0
1 0 0 0 1 0 1
0 1 1 0 0 1 2
0 0 0 1 0 0 1
2 0 1 0 0 3 1
1 1 1 0 0 0 1
0 2 0 0 0 1 0
2 1 1 0 1 0 0
0 0 1 0 0 0 0
0 0 2 0 0 0 0
1 0 0 0 0 0 11
11 10 14 19 15 20 17
17 21 21 23 27 14 14
0 0 0 0 0 0 0
0 0 1 2 7 7 7
1 3 3 2 0 3 3
0 1 2 2 3 0 0
(2 1 3 0 3 2 1
1 0 0 0 4 0 1
0 2 3 1 2 1 2
1 0 2 1 4 0 3
3 0 0 3 0 3 2
2 1 1 1 6 3 0



100: 0 1 3
110: 3 0 2
120: 1 0 3
130: 3 0 4
. ,}-0: 4 4 3
£50: 7 3 4
160: 7 7 4
170: 4 4 3
180: 6 4 2
190: 8 5 2
200: 7 6 10
210: 7 7 8
220: 12 12 9
230: 6 7 13
240: 10 18 20
250: 31 29 26
260: 32 36 34
270: 49 42 37
280: 68 82 70
290: 102 111 96
300: 115 111 104
310: 121 122 160
320: 131 138 130
80 73 63
15 10 7
1) 0 1
0 0 0
1 0 0
0 0 1
0 0 0
0 1 2
LY.
Th-2322 AD-T9

1
1l
3
6
4
4
6
2
3
2
4

{:‘:\ gij}’em&,h ' -

G2
7952+

1952 -1

Wo 3

1
3
1
2
3
4
4
6
7
7
(1
5
7
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U/Th FUSION SAMPLE SHEET

Sample NOPL - ECP - 12.42[9.14 - pop.

LD. # ,
Date: L[23]93
Analyst: ' 00L
: .
FUSION: :U-232/Th-228 SPIKE #: 2.5 A
Weights:  SPEX LiBO2 (Lot # 19025 ) 3 00®1  gReference Date _\[22]33
I
i
Sample Powder _LDYNY gReference Activty 1051.0 pCi/g
i
Drying Under Heat Lamp ESpike Weight: MO orams
Start Dry BYAL W | N \
Finish Dry _ A9 am U spec. Activity _A5HNNY gpm/p
|
l - . R
Melting in Muffle Furnace I'Th/U ratio: L2015

Start Time 10" 20 an
Finish Time __ 11> 09 an
Temp. oC 950

Quenching Sample in 1 N HNO3
Volume 1.0 NHNO3 (Lot# 913941y 199 ml

Transfer 100 ml of glass solution into labeled Nalgene bottle énd proceed with solvent extraction.

SOLVENT EXTRACTION:

Weight:  AI(NO3)-9H20 (Lot #_ 311019 ) 371.19 g

10% TBP/Amyl Acetate Z 5 . 0 ml

Lot# AN238 ) (Lot# 907159

Shaken in Erlenmeyer Flask

Start Time _ 121 pM  Finish Time 1:50 pm
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml1 H2SO4 (Lot #FL-05 -1290)
Extract, Pour into Separatory Funnel and save H2SO4

Extraction 1 Start Time _ 21-31 Finish Time 250
Extraction 2 Start Time %10 Finish Time 324
Extraction 2 Start Time __ 337 Finish Time 3: 5

) Extraction 4 Start Time __%:10 Finish Time 4 30



U/Th FUSION SAMPLE SHEET

blz4
Gently boil H2S04 to dryness '
Start Time __ 900 pw  Finish Time 100 am
Heat more strongly to drive off SO3 )
ol 24 Start Time T: 00 peA__ Finish Time 1100 am

COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin (Lot#_UWA%y )
AG 1-X8 100-200 mesh Chloride form
Prewash 4 cm x 1 cm column of resin with 0.1 NHCl (Lot#4 50089 )
45 ml 0.1 N HCI and conditioned with 15 ml+_ 20  ml+__ 1O mi
60 ml 9 N HCL 9NHCl (Lot# )

10 mi+ 20 ml+_ 20 mi+ 15 ml

Elution:
Dissolve dried residue in 9 N HCI 30O mi and load on column and allow to drain
Elute Th fraction with 9 N HC1 (45-60 ml ) \5 ml+_ \5 ml+ 15 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) S mi+ S ml+ S ml

. 625
Drying of Th eluate )
Start Time __ 500 pM___ Finish Time T: 20 A

Drying of U eluate . .

6125 Start Time 5 . 30 PM Finish Time 1 . 30 A
PLATING:
U: Date __ |25|43 Initials __ OCL
Wash residue with < 5 m1 0.1N HNO3 Lot# 13441 ml used 7

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot #310b31 ) .

Add 1- 2ml 0.4 M TTA in benzene ml used 1 5
Lot#90412® )  (@ot#920919 )

FILE NAME 1ZATWd. cun

Date and time started counting LI2A1A3  \1:3% Initials _ OCL,
Date and time finish counting T ' I 555 Total time minutes 2342.93% 33
9g:4i

2
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U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date (125113 Initials OC. L

Wash residue with < 5 ml 0.1N HNO3 Lot# ANdA41 mlused 4
Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot # 9105174

Add 1- 2 m1 0.4 M TTA in benzene mlused L.

Lot#90%N2® ) (Lot# 920979 )

FILE NAME _'242Tnd . cniNy

Date and time started counting_¢l2a]a% V\T:33 Initials _ OCLy
Date and time finish counting 112193 .55 Total time minutes _ 2. D42. $333




U/Th FUSION SAMPLE SHEET

Sample NOV{-ECP - \2.87/0‘,\

ILD. #
Date: (.o‘ (A I 93
Analyst: _OC,
l
FUSION: |U-232/Th-228 SPIKE #:_LO A
Weights: ~ SPEX LiBO2 (Lot # 114026 ) _ 3.051Q gReference Date Y22[93
Sample Powder 1.0025 g{Reference Activty 2051 pCi/g
i
Drying Under Heat Lamn ESpike Weight: D grams
Start Dry | )
Finish Dry ]Q 2,5 A iU spec. Activity 1HIW 13 dpm/g
Melting in Muffle Furnace 'Th/U ratio: L2299

Start Time _11: 09 pm
Finish Time _\\ L‘\., AM
Temp. oC 350 C

. Quenching Sample in 1 N HNO3 v
%) Volume LONHNO3 Lot _ 33\ y 200 m

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

Weight:  AI(NO3)-9H20 (Lot #_A\1049 ) 3165 &

10% TBP/Amyl Acetate 25 ml
(Lot #402198 ) (Lot#_AW13B)

Shaken in Erlenmeyer Flask

Start Time __ V> 19 pm__Finish Time 1- 49 PM
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot #¥L-05 -1239
Extract, Pour into Separatory Funnel and save H2S0O4

Extraction 1 Start Time ___ 2:O T ou__ Finish Time 222 owm
Extraction 2 Start Time 2: 3% ou Finish Time 2 AS om
Extraction 2 Start Time 3: O\ ou Finish Time 2. \D

vy Extraction 4 Start Time - Finish Time

1 o f
S 2



U/Th FUSION SAMPLE SHEET

Gently boil H2S04 to dryness , Ll22(93
Start Time __ D" D% gy Finish Time A0 5O pm
Heat more strongly to drive off SO3 ot yyze
L22[93 Start Time __§§F SR g Finish Time 2:00 om
1100 am
COLUMN SEPARATION:
Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # WAR3AN )
AG 1-X8 100-200 mesh Chloride form
Prewash 4 cm x 1 cm column of resin with 0.1 N HCl (Lot #_Q3%00%% )
45 ml 0.1 N HClI and conditioned with \5 ml+__ 15 ml+_ 5 ml
60 ml 9 N HCL 9NHCI (Lot#Q3%co®™ )
\S5 mi+_ S  mi+ 5 ml+__AD ml
Elution:
Dissolve dried residue in 9 N HCl \9 ml and load on column and allow to drain
Elute Th ffaction with 9 N HCI (45-60 m! ) i5 ml+__ 20 ml + 2.0 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) 20 mi+ D ml+ 20 ml

Drying of Th eluate Li23]93
Start Time 4: 20 om__ Finish Time A OO am

Drying of U eluate Ll232]33
Start Time __5: 1O pm_ Finish Time GO0 am

PLATING:

U: Date_ L[23]93 Tnitials __ OC L

Wash residue with < 5 ml1 0.1N HNO3 (Lot# A\3anA ) mlused o

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot#_Aicw D1)

Add 1- 2 ml 0.4 M TTA in benzene mlused __ D
(Lot # A0%128 ) (Lot #42041% )

FILE NAME 12871 V. cun
Date and time started counting __@!2314%  21: 22 Initials _OCLs
Date and time finish counting __ ¢ 24193 .25 Total time minutes (o 04,

(e X
5%




U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date LIZ3193 Initials _ OCL,

Wash residue with <5 ml 0.1N HNO3 (Lot#_9\3a41 ) ml used
Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot# 10 b51)

Add 1-2ml 0.4 M TTA in benzene ml used

(Lot # KoM 128 ) (Lot# 920912 )

FILE NAME _{19TTh. cun
Date and time started counting __(ol24]4% 1528 Initials _ ©<L

Date and time finish counting __ L[2%(9% 8\ Total time minutes O 2 1. 7E




T U/Th FUSION SAMPLE SHEET

Sample _ NOPiI-Ecp- {LU|a.A3

LD. #
Date: Ll23%[a3
Analyst: __OCAL
i
FUSION: 1U-232/Th-228 SPIKE #:_2O B
Weights: SPEX LiBO2 (Lot #_W\A02G ) _ 3. O\8B gReference Date  {J22]a>
[
|
Sample Powder ARXLT  dReference Activty _ 204 .88 pCi/g
!
Drying Under Heat Lamp ;Spike Weight: 154 grams
Start Dry AIZS om i e
FinishDry _Q: 45 am , 1U spec. Activity AND, 0534 dpm/g
1
I \ /
Melting in Muffle Furnace 1 Th/U ratio: 2291

Start Time 1O 30 am
Finish Time _11: OO s
Temp. oC D0

Quenching Sample in 1 N HNO3
Volume 1.0 N HNO3 (Lot# _Q\3aui ) 200 ml

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

Weight:  AI(NO3)-9H20 (Lot # A\TO19 ) 3D g

10% TBP/Amyl Acetate 25 ml
(Lot# Q02158 ) (Lot# AW239 ) :

Shaken in Erlenmeyer Flask
Start Time _ \* 20 pw __ Finish Time 1: S5Cpm
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot #£u-0% -1290)
Extract, Pour into Separatory Funnel and save H2S04

Extraction 1 Start Time __2.5T pm Finish Time 280 o
Extraction 2 ' Start Time _ 310 ¢m Finish Time 2 2A om
Extraction 2 Start Time 33T om  Finish Time D Bl om
Extraction 4 Start Time __A:\Q en ___Finish Time A" 30 on




U/Th FUSION SAMPLE SHEET

Gently boil H2S04 to dryness ' Gl24
Start Time _ 9 -OOpm  Finish Time T30 Aw
Heat more strongly to drive off SO3 ,
62493 Start Time __1: 30 aw  Finish Time 00 Am
COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # MWA39 A )
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 N HCl (Lot# 930089 )

45 ml 0.1 N HCI and conditioned with 20 ml+__\O ml+__1% ml
60ml9NHCL 9NHCI (Lot# 930083 )
\3 ml+__ O ml+_10 ml+ __ {95 ml
Elution:
Dissolve dried residue in 9 N HCl 3O  ml  andload on column and allow to drain
Elute Th fraction with 9 N HCI (45-60 ml ) 15 ml + 20 mi+ A9 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) A5 ml+ 9 ml+ A5  ml

Drying of Th eluate ) ©[25(23
Start Time _9-©OOC pm___ Finish Time T30 Am

Drying of U eluate ©[25]93
Start Time _9°30 om  Finish Time 9:00 pm

PLATING:

U: Date __ l29]93 Initials _OCLs

Wash residue with <5 ml 0.1N HNO3 (Lot# 91%9A1 ) mlused __ bo

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot #910651

Add 1- 2 ml 0.4 M TTA in benzene 920979 ml used 3
(Lot# 90417718 )  (Lot# )

FILE NAME _\\4V.cwn \’{'-3'5
Date and time started counting __ 128193 2075 Initials OC L

Date and time finish counting P“ 2[9% .55 Total time minutes L\ | 64 .q(ﬂtﬂ




)

U/Th FUSION SAMPLE SHEET

PLATING Continued: X YERY CLOUDY.
Th: D RIGK Initials _oc J

ate ___GIZ4[93 nitials _ocL, (M(NOQJ- IH.0 ) ZUV
Wash residue with <5 ml 0.1N HNO3 (Lot # qléqﬂ ) mlused _ 5
Transfer wash with pasteur pipet to centrifuge tube
Adjust pH to 1.0 with NaOH solutions Lot#_ 910651 43

G413 2
Add 1- 2 ml 0.4 M TTA in benzene ml used
Lot# 404720 )  wor# 920979

FILENAME _ 114 Th. cnN 17:33
Date and time started counting G124 "3 ERR sl Initials 0CL
Date and time finish counting ____ 12172 &55 Total time minutes _ 37T 2% . 13D




: U/Th FUSION SAMPLE SHEET

—~_  Sample NOPI-ECP- \.t[9.12
o LD. #
Date: L|23/93%
Analyst: BPw i,
l
FUSION: 1U-232/Th-228 SPIKE #:_ 2.DA
Weights: SPEX LiBO2 (Lot # 1\402G ) 3.0\AO  gReference Date  _1|22{9%
I

Sample Powder

|
ABJO  gReference Activty 2051.0  pCi/g
|

Drying Under Heat Lamp . 1090 grams
Start Dry 9:25 am

FinishDry __9:45 am

| Spike Weight:

f
1U spec. Activity 4534 39 dpm/g
H

! my LT
Melting in Muffle Furnace 'Th/U ratio: L2
Start Time 10 20 am
Finish Time _ W\ OO aw
Temp. oC 950

Quenching Sample in 1 N HNO3
Volume 1.0 NHNO3 (Lot# __NDIA1 )

207 ml

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

AI(NO3)-9H20 (Lot #1019 ) 51.50 ¢

10% TBP/Amyl Acetate Z : ) ml
(Lot#_9123% )

Weight:

(Lot# Q02159 )

Shaken in Erlenmeyer Flask _
Start Time __13-20 Finish Time 13- 350
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot # FL-05-12%9
Extract, Pour into Separatory Funnel and save H2S04

e

Extraction 1 Start Time L 371 pwm  Finish Time 2:50 pm
Extraction 2 Start Time 2. A0 om  Finish Time 5 2A om
 Extraction 2 Start Time ___ 3" 3T pm  Finish Time 25 pm
. ) Extraction 4 Start Time ___A * \O om  Finish Time A:30 pm




U/Th FUSION SAMPLE SHEET

~ Gently boil H2SO4 to dryness Gizd
oy Start Time _5° OO pu_ Finish Time 730 s
" Heat more strongly to drive off SO3 ,
Giza(93  StartTime _ 7' 3O ™ Finish Time 11: OO am
COLUMN SEPARATION:
Column Preparation:
BIO-RAD Anion Exchange Resin (Lot #84MA%% )
AG 1-X8 100-200 mesh Chloride form
Prewash 4 cm x 1 ¢cm column of resin with 0.1 N HCI (Lot# 930099 )
45 ml 0.1 N HCl and conditioned with 10 ml + 1O ml + 15 ml
60mi 9NHCL 9NHCI (Lot#930083 )
AS  ml+_ O  mi+__ \D mi+ _ 15 ml
Elution:
Dissolve dried residue in 9 N HCl 3O  ml andload on column and allow to drain

Elute Th fraction with 9 N HCI (45-60 ml ) i5 m+__ 195 ml+ 20 mi

Elute U fraction with 0.1 N HCI (45-60 m1) 20 mi+_  \D  mi+ S ml

Drying of Th eluate 6l2z5
Start Time __5°QOO pm  Finish Time T:30 am

Drying of U eluate . 125
Start Time ] Finish Time T:00 am

5:30 pM

PLATING:

U: Date __ (»|25/93 Initials _0Cls

Wash residue with <5 ml 0.1N HNO3 (Lot # Q13941 ) mlused __ Lo

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot #9410651

Add 1- 2 ml 0.4 M TTA in benzene ml used 3
Lot # A28y Lot#920979 )

FILE NAME _ bV, cun .
Date and time started counting ) ‘ 24 H p \T: 35 Initials OCL\

) Date and time finish counting 1 l \ l a5 g4l Total time minutes 3 243.85




U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date (0]29] 93 Initials _OCLy

Wash residue with < 5 ml 0.1N HNO3 wor# 15941 miused O
Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot# 9420979

ml used 3’ ‘

Add 1-2ml 04 M TTA iﬂ Jz%lzene

Lot# A0 T2y (Lot #1061 - 245

FILE NAME L\ Th. CviN
Date and time started counting Gl2alad 17:33 Initiazs OCL.

Date and time finish counting TR 24l Total time minutes _ 2%, B333




NN

U/Th FUSION SAMPLE SHEET

Sample NOPI - EcP - “Oi9]5 - WR
LD. #

Date: Lo v 30 - 9 3
Analyst: ' OCL,
i
FUSION: ] 1U-232/Th-228 SPIKE #:_]D A
Weights:  SPEX LiBO2 (Lot#_11902G) 3.0350  gJReference Date 1[22]99
I
i .
Sample Powder ) 1.0341 gReference Activty 205 ! pCi/g
{
Drying Under Heat Lamp ;Spike Weight: , ASI_( \ grams
Start Dry 11°31 am ' |
Finish Dry 1{:50 am 1U spec. Activity dpm/g
I
i I
Melting in Muffle Furnace 1 Th/U ratio:
Start Time 12-41 pm
Finish Time 110 em

Temp. oC 50°C

Quenching Sample in 1 N HNO3
Volume 1.0 NHNO3 (Log# _ A139A1 v [98

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:
Weight:  AI(NO3)-9H20 (Lot# A1 T0T9 ) 3.51

10% TBP/Amyl Acetate 25 mi
(Lot # 902158 ) (Lot# G123 )

Shaken in Erlenmeyer Flask L ) 2 0
Start Time __3" 5© em__ Finish Time \ VO™
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot #_FL-05-1230)
Extract, Pour into Separatory Funnel and save H2SO4

Extraction 1 Start Time 9 29 am  Finish Time 045 am
Extraction 2 Start Time 9. 20O s Finish Time 10" 45 pwa
Extraction 2 Start Time 1055 s Finish Time 10 pm

Extraction 4 Start Time 11210 pawm Finish Time 25 A




U/Th FUSION SAMPLE SHEET

Gently boil H2S04 to dryness

Start Time 11> 90 AM__ Finish Time 329 om
Heat more strongly to drive off SO3 . '
Start Time __ D" 29 PM™ Finish Time A L\?) M

COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # L\L\O\/SO\ A )
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 NHCl (Lot#_ 9300995

45 ml 0.1 N HCI and conditioned with 20 mi+__ 15 ml + i5 ml
60 ml 9 N HCL , 9NHCl (Lot#_ 930085 )
‘5 ml + \E) ml+__\O ml+__ 1S5 ml

Elution:
Dissolve dried residue in 9 N HCI \5 ml  and load on column and allow to drain
Elute Th fraction with 9 N HCI (45-60 ml ) WO mi+__ 1D mi+_ 15 m
Elute U fraction with 0.1 N HCI (45-60 ml ) 9 mis_20 m+ 10 m
Drying of Th eluate

Start Time 340 PM Finish Time lZ" 20 oI

- 5:00 P™M - 115

Drying of U eluate

Start Time q - EO AM _ Finish Time l . OO DM
|

PLATING:
U: Date 7/ (o Tnitials OCLs
Wash residue with < 5 m10.1N HNO3 (Lot# 913341 ml used 5

Transfer wash with pasteur pipet to centrifuge tube
Adjust pH to 3- 3.5 with NaOH solutions (Lot # J16051-24)
Add 1- 2 ml 0.4 M TTA in benzene ml used 2

@ot# 9042y wor#_ 920979

FILE NAME __\\QU. CWN

Date and time started counting 1 l?) l Ik 1: 1 Initials
Date and time finish counting 119 [93 \1:01 Total time minutes [A17.% 5




U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date ___ 13135 Tnitials _OC L

Wash residue with < 5 ml 0.1N HNO3 (Lot # 9 |3qL“ ) ml used

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions Lot # §16051-3¢

Add 1- 2ml 0.4 M TTA in benzene ml used
Lot# 042D )  (Lot# 920797

FILE NAME ‘

Date and time started counting 95 1213 Tnitials OCLs

Date and time finish counting Total time minutes




1

U/Th FUSION SAMPLE SHEET

Nopi-EcP- W.22]9.07 - Wk

Sample |
LD. #
Date: bl Z)Dl 33
Analyst: OC L.
l
FUSION: |U-232/Th-228 SPIKE #:_1 OB
Weights: SPEX LiBO2 (Lot #_11902G ) 3.014(  gReference Date 12292
|
|
Sample Powder 1.0083  ¢gReference Activty __204.88 pCi/g
!
Drying Under Heat Lamp :Spike Weight: 13 0 5 grams
Start Dry 1131 Am 1 i
Finish Dry 11:50 am U spec. Activity  450. T1A dpm/g
i
! (A TN
Melting in Muffle Furnace I Th/U ratio: AR
Start Time 12-41 p !
Finish Time 1:10 pm !
Temp. oC 950 °C !
i
Quenching Sample in 1 N HNO3 |
Volume 1.0 NHNO3 (Lot __ N3941 ) 200 m

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

AI(NO3)-9H20 (Lot #_A\1019 )

Weight:

10% TBP/Amyl Acetate
(Lot#_ Q11239 )

(Lot # 902150

Shaken in Erlenmeyer Flask
Start Time

350 v Finish Time

1152,
25

4:20 om

Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot # FL-051290 )
Extract, Pour into Separatory Funnel and save H2S04

Extraction 1 Start Time ©:29 s Finish Time & A5 am
Extraction 2 Start Time 9: 20 AM_ Finish Time 10 ° AS Am
Extraction 2 Start Time VO~ 55 s Finish Time 1 - 10 am
Extraction 4 Start Time 11: 20w Finish Time 11: 35 am




U/Th FUSION SAMPLE SHEET

Gently boil H2S04 to dryness

) Start Time __ 11> D0 Aw Finish Time D HBeM
e Heat more strongly to drive off SO3 o
Start Time ___ >'9® it Finish Time D:12 o

COLUMN SEPARATION:

Column Preparation: n
BIO-RAD Anion Exchange Resin (Lot # !M?& I)O\b\)
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 N HCl (Lot # 930085 )

45 mi 0.1 N HCI and conditioned with 10 ml+__19 ml + 15 ml
112 60ml9NHCL 55 9I;IOHC1 (Lﬁf 9?\)05%6 1111
Elution:
Dissolve dried residue in 9 N HCl 20 ml  andloadon column and allow to drain

Elute Th fraction with 9 N HCI (45-60 mi ) 10 mi+ 19 m+ 15 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) 15 mi+ 15 mie 20 m

Drying of Th eluate ) _
Start Time ___ 2~ ©© 1\ Finish Time |2: OOy
5-'C>OPM?;5'7"-AOAM

Drying of U eluate ] )
Start Time __ 3 SOFM Finish Time 1 OOpm

PLATING:

U: Date 7/ b Tnitials _0CL

Wash residue with < 5 m1 0.1N HNO3 Lot# 91%294[ ) mlused 2
Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot # 41005124 2
Add 1- 2 ml 0.4 M TTA in benzene ml used

Lot# 904120y (Lot# 9209419

FILE NAME _ W22\ .cun
Date and time started counting 1 \%H 3 % Al Initials OCL‘
Date and time finish counting __W9{9> V1101 Total time minutes__ |9 10, &




N

U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date 111 Initials __ Ot

Wash residue with <5 ml 0.1N HNO3 (Lot # o‘\'bo‘u‘\ ) ml used (0

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot #_9A\0D51-24

Add 1- 2 m1 0.4 M TTA in benzene - mlused __L-
Lot #4120 )  @or# 9420919

FILE NAME 1122Th.cHN .

Date and time started counting 1 IBH?) o' L Initials 0CL 55 5

Date and time finish counting M319% 4o Total time minutes il |




U/Th FUSION SAMPLE SHEET

Sample NOP\-EcPp- 1108 [ 717 - wr
LD. #
Date: Lo‘ 30 l 23
Analyst: OC\
i
FUSION: .2 'U-232/Th-228 SPIKE #:_25 [\
Weights:  SPEX LiBO2 (Lot#_1\90(G ) 3.0518 g Reference Date H22]93
1
|
Sample Powder 1.003)  gReference Activty ___ 7051 pCi/g
|
Drying Under Heat Lamp ESpike Weight: 1313 grams
Start Dry 1:21 am i ~
Finish Dry 150 am \U spec. Activity U533 ¢ dpm/g
|
1 P
Melting in Muffle Furnace I'Th/U ratio: A
Start Time 12: 41 oM i
Finish Time 110 pm !
Temp. oC 950" ¢ !
|
Quenching Sample in 1 N HNO3 | :
Volume 1.0 N HNO3 (Lot# _ 413941 ) 17D m

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction. - -

SOLVENT EXTRACTION:

Weight:  AI(NO3)-9H20 (Lot # A TQT9

31.56

10% TBP/Amyl Acetate 2O ml

(Lot# 902158 )

Shaken in Erlenmeyer Flask
Start Time

(Lot#_9Q112358)

3-50 _.#M  Finish Time

4:70 om

Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2SO4 (Lot #FL-0%-1290)
Extract, Pour into Separatory Funnel and save H2S04

Extraction | Start Time ___ $°29 aw  Finish Time 45 am
Extraction 2 Start Time 930 awm  Finish Time 10O AS ppn
Extraction 2 Start Time 10 - 55 sma Finish Time 1110 an

Extraction 4 Start Time \\ : 20 »w Finish Time N3 rma




112

)

U/Th FUSION SAMPLE SHEET

Gently boil H2SO4 to dryness

Start Time __11° 50O Aw_Finish Time 233 pM
Heat more strongly to drive off SO3 .
Start Time __ D D) PM_Finish Time 5:00pm

"‘COLUMN SEPARATION:

Column Preparation:

BIO-RAD Anion Exchange Resin @or# WA N

AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 NHCI (Lot # 950085 )

45 ml 0.1 N HCI and conditioned with 20 mi+_15 ml+__(5 mi
60 ml 9 N HCL 9NHCl (Lot# 930085 )
S mi+_ 19 ml+__ 1O mi+__ 19D ml
Elution:
Dissolve dried residue in 9 N HCI 20 ml  and load on column and allow to drain
Elute Th fraction with 9 N HCI (45-60 ml ) VWO mi+__ \S ml+_ 15 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) O mi+ VD ms 20

Drying of Th eluate X —

Start Time Z: [\ 5 pPM_ Finish Time \2 - 10 M

5:00pm'; 7 :/OM !

Drying of U eluate i s

Start Time __ &\ AM__ Finish Time 1.00 pM
PLATING:
U: pate 10 mitiats_0Cl
Wash residue with < 5 ml 0.1N HNO3 Lot #_91394( ) mlused __U
Transfer wash with pasteur pipet to centrifuge tube } A
Adjust pH to 3- 3.5 with NaOH solutions (Lot # 916051 “ZL() 7
Add 1- 2ml 0.4 M TTA in benzene ml used

(Lot# 408129 y  (wot#_ 920979 )

FILE NAME _ W18V, cviN
Date and time started counting 7' 8’ 33 91 Initials_0CL ‘
Date and time finish counting N9{92% 11:01 Total time minutes_\ )\ bl T




U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date 111 Initials ©CL

Wash residue with < 5 ml1 0.1N HNO3 (Lot # Q341 ) mlused __ 5
Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot # 91005124

Add 1- 2 ml1 0.4 M TTA in benzene ml used 2

@Lot# A0%120 )  @or#920919 )

FILE NAME _ W18 Th . cunN
Date and time started counting '”5\3 2. 9. Initials _QCW
Date and time finish counting ___N\3]93 %40 Total time minutes _‘T154. 33




U/Th FUSION SAMPLE SHEET

.~ Samplé NoPL-Ecp- 13.0)9.2 -we DV X
‘\ J I‘*Q:,Lg
Date: TI 1
Analyst: __Oc\,
|
\ !
{ E
FUSION: |U-232/Th-228 SPIKE #:_2DA
Weights:  SPEX LiBO2 (Lot # ; 3,021 gReference Date \[22]93
i ! '
|
Sample Powder 0. 5\WY  dReference Activty __ 2091 pCi/g
i .
Drying Under Heat Lamp ES pike Weight: '\.\ 2-83 grams
Start Dry 10°29 pwm ! .
Finish Dry \U spec. Activity B932.7T7 dpmye
i
[ L ] "
Melting in Muffle Furnace 'Th/U ratio: L 2H0A

Start Time __11-99 Am
Finish Time __ 12:20 pm
Temp. oC 950°C

Quenching Sample in 1 N HNO3
Volume 1.0 N HNO3 (Lot# 91394 y 200

Transtfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

Weight:  ALNO3)-9H20 (Lot#_NT079 3751

10% TBP/Amyl Acetate 25 ml
Lot 302198 ) (Lot# é“ﬁ&)

Shaken in Erlenmeyer Flask

Start Time | : 20 pM__ Finish Time L 5L o
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2504 (Lot #FL-05-1290
Extract, Pour into Separatory Funnel and save H2S04

Extraction 1 Start Time 2+ A0 pu Finish Time Z2:53pm
Extraction 2 Start Time ___>:O9 er  Finish Time 574 pm
Extraction 2 Start Time ___ 345 on__Finish Time YO0 pn
Extraction 4 Start Time __ X 72Oqn  Finish Time U Y0pm

|34



U/Th FUSION SAMPLE SHEET

L Gently boil H2S04 to dryness

o Start Time %:00 ma Finish Time T: 50 py
" Heat more strongly to drive off SO3 ~ .
Start Time 8 - 10 mm_ Finish Time 92715 am

“COLUMN SEPARATION:
Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # 4939 A )
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 NHCL (Lot # 330095

45ml 0.1 N HCl and conditioned with 15 mi+_ 20  mi+_ 10  ml
60 ml 9 N HCL 9NHCl (Lot#_930085)
20 ml+_ 1© ml+ \S  ml+ 15  mi
Elution:
Dissolve dried residue in 9 N HCI 25 mi  andload on column and allow to drain

_ Elute Th fraction with 9 N HCI (45-60 ml ) 15 mi+ 10 mis 20 m

X

7 Blute U fraction with 0.1 NHCL (45-60ml) V2 mis 15 mi+_20  m

Drying of Th eluate

sartTime  ©° VT AWM Finish Time I AT am
Drying of U eluate ) .

st Time O 30 mt Finish Time 72 AOpmM
PLATING:
U: Date 7’ 992 Initials _ OCL
Wash residue with < 5 ml 0.1N HNO3 Lot# N34l ) mlused

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot # A0 6D} 50

Add 1- 2 m1 0.4 M TTA in benzene mlused _ .2
Lot# A0NMN20))  Lor#9209719 )

FILE NAME __! 30U dvyy ,
. Date and time started counting ﬂ ?\?77 iﬁ' zj}b Initials OCL
¢ ) Date and time finish counting oy 980 Total time minutes _ 20\ 2. ©2




U/Th FUSION SAMPLE SHEET

PLATING Continued:

Th: Date Tha Initials _ OCL

Wash ~residue WiFh <5ml0. 1'N HNO3 ‘ (Lot # c1“73(\“‘\) ml used 7
Adjust i 10 1.0 with NaOF soutions —— Lor#_ 10U 1534

Add 1- 2 ml 0.4 M TTA in benzene ml used 2

(Lot # AON12D )

FILENAME  \ 20Thg. cend
Date and time started counting

Lot#_920419)
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Date and time finish counting




ot U/Th FUSION SAMPLE SHEET

¥ 12,05 9.3
Sample NOPL-EcP - Wi/ TS - \WR
LD. # ,
Date: 117
Analyst: __ oc\w
|
! .
FUSION: ’ :U-232/Th-228 SPIKE #: [ N )P\
Weights: SPEX LiBO2 (Lot #_11902G ; _3 O0LD yReference Date 1 22/93
i .
Sample Powder 1.O10O  gReference Activty __ 2091 pcig
. 1
Drying Under Heat Lamp ESpike Weight: 525\ grams
Start Dry 1029 am | o
Finish Dry 1051 Am 'U spec. Activity B932 .77 dpmye
i
1
Melting in Muftle Furnace ' Th/U ratio: , 2304

Start Time LUS A
Finish Time _ 12: ZQ pM
Temp. oC 950 ¢

Quenching Sample in 1 N HNO3 _
Volume 1.0 N HNO3 (Lot# __ 91294\ N ACY A

Transter 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:

Weight:  Al(NO3)-9H20 (Lot#_A1 7079, 37:54 g

10% TBP/Amyl Acetate 22 ml

Lot# 9009% ) wot# 72D )

Shaken in Erlenmeyer Flask '
Start Time ___| 2O pM  Finish Time |2 5L pm
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer tlask

e

Add 25 ml H2504 (Lot # FL-0D-1790
Extract, Pour into Separatory Funnel and save H2SO4

Extraction ] Start Time 2. *40 »*  Einish Time 2253 pm
Extraction 2 Start Time =:09 e Finish Time 23t 245 on
Extraction 2 Start Time 3 45, Finish Time 40O pm

Extraction 4 Start Time A 70 g Finish Time 440 pm



. U/Th FUSION SAMPLE SHEET

\\Gently boil H2S04 to dryness

; Start Time __ 3:00 AN __ Finish Time T:50 am

" Heat more strongly to drive off SO3

Start Time @10 M Finish Time 315 AM

COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # HU939A )
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 N HCl (Lot # 930085 )

45 ml 0.1 N HCI and conditioned with 15 ml+__ 2¢ ml+__10 ml
60 ml 9 N HCL 9NHCl (Lot# 930005
20 ml+ 10 ml+__ 15 ml+__ 15 ml
Elution:

Dissolve dried residue in 9 N HCl 2 5 ml  and load on column and allow to drain
o Elute Th fraction with 9 N HCI (45-60 ml ) \5 ml + l 5 ml + |5 ml
7 e U fraction with 0.1 NHCI @5-60ml) 15 mis__ 20 mi+__ 1D m

Drying of Th eluate

Start Time D * 30 AM_Finish Time W2 AT AM

Drying of U eluate

Start Time __ 1O - 10 AW Finish Time 2-%1 pn
PLATING:
U: pae 13193 mitals OCLs
Wash residue with < 5 m1 0.1N HNO3 Lot# N34\ ) ml used o

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH t0 3- 3.5 with NaOH solutions (Lot #A\0\O\ ot

Add 1- 2 ml 0.4 M TTA in benzene ml used 9*
Lot#ANT29 ) Lot# 220147,

FiLE NAME _VAOU O |
Date and time started counting 1\(\ \(\5 5.” 05 pp - Initials mL 2.?)(0 1 (oLp'I
Date and time finish counting ___W\H19% 840 Total time minutes 9 :




U/Th FUSION SAMPLE SHEET

eﬂ N \.,,‘\:\I(e‘

PLATING Continued: _, . _. o \OV 0
Th: Date WO ) D Initals QUL
Wash residue with < 5 ml 0.1N HNO3 (Lot #_ WAL ) miused [
Transfer wash with pasteur pipet to centrifuge tube —3 afiec ceevh‘«QuaeA» 19)
Adijust pH to 1.0 with NaOH solutions Lot # AOWOI-RY  sehid Cuihwte

on petie™
Add 1- 2 ml 0.4 M TTA in benzene 197 ml used 3

Lot# ANIAD ) o d20 1T

FILENAME 1265Th.cust .
Date and time started counting } ::7) - i i Initials - a7 A
Date and time finish counting iR I N=Y Total time minutes <=2 * = &0




U/Th FUSION SAMPLE SHEET

. Sample _NOP\-Ece- 12.18]9.1-wp. DY

. LD.#
Date: 11
Analyst:  OC\
|
|
FUSION: 1U-232/Th-228 SPIKE #: 25N
Weights:  SPEX LiBO2 (Lot # ;30129  gReference Date \/22]93
[
|
Sample Powder 1.0295 gReference Activty __ 2021  pCi/g
1
Drying Under Heat Lamp iS pike Weight: 2711®  orams
Start Dry 16: 29 am i
Finish Dry 1U spec. Activity dpm/g
I
1 :
Melting in Muttle Furnace 1 Th/U ratio:

Start Time 289 am
Finish Time __ \Z: 20 pw
Temp. oC 950 C

|
{
|
|
1
i
Quenching Sample in 1 N HNO3 }
Volume 1.0 NHNO3 (Lot 913941 y 200 o

Transfer 100 ml of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:
Weight:  AI(NO3)-9H20 (Lot#_N10T9 3756 g

10% TBP/Amyl Acetate / 5 ml
Lot# 402158) (Lot#_qHZ3D)

Shaken in Erlenmeyer Flask .
Start Time __| > 22 puM_ Finish Time 156 pu
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 mi H2504 (Lot #_FL=05-1390
Extract, Pour into Separatory Funnel and save H2S04

Extraction I Start Time 2 A0 #  Finish Time 252 pm
Extraction Z Start Time 2:O9 pm_ Finish Time 324 o
Extraction 2 Start Time 3. 45en___Finish Time U: 0O on

\/ Extraction 4 Start Time __ Y- 20 o Finish Time Y YO pm



U/Th FUSION SAMPLE SHEET

 Gently boil H2S04 to dryness ) .
) Start Time _ 2-00 aw  Finish Time 1090
" Heat more strongly to drive off SO3 .

Start Time __©:10 »M __ Finish Time 7210 A

COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin Lot#_HH92IA)
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 N'HCL (Lot #_9 30095 )

45 ml 0.1 N HCI and conditioned with 15 ml + 29  mi+__10 mi
60 ml 9 N HCL 9 NHCl (Lot#_930095 )
20  mi+_ 10 mi+ 15 ml+_ 15 ml
Elution:
Dissolve dried residue in 9 N HCl 2— 6 ml  and load on column and allow to drain

. Elute Th fraction with 9 N HCI (45-60 ml) 15 mi+_ 10 mi+_ 20  m

/ Blute U fraction with 0.1 NHCl (45-60ml) _ 12 mi+_ 15 m+_20 ml

Drying of Th eluate ) .
Start Time 0+ 20 A Figish Time AT av

Drying of U eluate

surTime 10720 AM FinishTime 2 - A0 pM

PLATING:
U: Date 1 ‘3 t 7 5 Initials {Lb
Wash residue with < 5 ml 0.1N HNO3 Lot 41341 mlused O

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 3- 3.5 with NaOH solutions (Lot 4910651 >4
Add 1- 2 mi 0.4 M TTA in benzene ml used
(Lot # ‘79‘;‘;7& Lot 920197,

FILE NAME A2\ . cvd
Date and time started counting l‘i Iq > 5:05 M [nitials L_K'_L'__

2

\) Date and time finish counting __ 1113|193 8:QO s\ Total time minutes 5236.9




U/Th FUSION SAMPLE SHEET

Py

..+ PLATING Continued:

Th: Date l\\n ‘\ c) 5 Initials _( )Cb
Wash residue with < 5 ml 0.1N HNO3 Lot# AWMU mlused 0

Transfer wash with pasteur pipet to centrifuge tube

Adjust pH to 1.0 with NaOH solutions (Lot # 4\0S\ -g4

Add 1- 2 ml 0.4 M TTA in benzene ml used 2—
Lot# AONNI®)  (Lor#a201AT

FILE NAME

Date and time started counting Initials

Date and time finish counting Total time minutes

o,

[

o

;
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Ep



U/Th FUSION SAMPLE SHEET

Sample NOPI-ECP - 12.0[9.09 - WR

LD. # |
Date: 11
Analyst: OC\
l
FUSION: | 1U-232/Th-228 SPIKE #:_25A_
Weights: SPEX LiBO2 (Lot#_11902G ) 3.0T21 D;Reference Date 22]9%
Sample Powder L.OM\DH g{Reference Activty __ 2051 pCi/g
1
Drying Under Heat Lamp iSpike Weight: \959D grams
Start Dry 10°29 awm . W29 1
Finish Dry __\0*5\ Am U spec. Activity 22217 dpmyg
1
| -
Melting in Muffle Furnace I'Th/U ratio: 2 3 %/\

Start Time __ \1:49 am !
Finish Time ___12: 70 pu |
Temp. oC 950°¢ i
i
|

Quenching Sample in 1 N HNO3
Volume 1.0 N HNO3 (Lot# __ 91294} y 200

Transfer 100 mi of glass solution into labeled Nalgene bottle and proceed with solvent extraction.

SOLVENT EXTRACTION:
Weight:  Al(NO3)-9H20 (Lot # 311079 ) 51.52 I3

10% TBP/ myl Acetate _ 2D mi

Lot 02158 5 wor# U1 238)

Shaken in Erlenmeyer Flask

Start Time . 20 pm__ Finish Time (- 5bpm
Pour into Separatory Funnel, drain inorganic to waste, and organic to new Erlenmeyer flask

Add 25 ml H2504 (Lot # ¥L-05-1290
Extract, Pour into Separatory Funnel and save H2S0O4

Extraction 1 Start Time _ 2-A0 pv  Finish Time 253 pm
Extraction 2 Start Time 2:09 pM__ Finish Time 324 pm
Extraction 2 Start Time 3 A5 on Finish Time L: 00w

Extraction 4 Start Time __4* 20 pw _ Finish Time Y 40 pn




U/Th FUSION SAMPLE SHEET

Gently boil H2SO4 to dryness

Start Time __ 2- 00 W\ Finish Time 7: 10 aM
Heat more strongly to drive off SO3 . ’
Start Time __ © 1O MM Finish Time 915 am

COLUMN SEPARATION:

Column Preparation:
BIO-RAD Anion Exchange Resin (Lot # HQ%‘) A )
AG 1-X8 100-200 mesh Chloride form

Prewash 4 cm x 1 cm column of resin with 0.1 NHCI (Lot# 730095 )

45 ml 0.1 N HCI and conditioned with 19 mi+_20  mi+__ 10 ml
60 ml 9 N HCL 9NHCI (Lot#_ 930005)
10 mi+_10 ml+__ |5 mi+__ {5 ml
Elution:
Dissolve dried residue in 9 N HC] 25 ml  and load on column and allow to drain

Elute Th fraction with 9 N HC1 (45-60 ml ) ! 5 ml + 2 o ml + l 5 ml

Elute U fraction with 0.1 N HCI (45-60 ml ) \5 i+ V5 mis 20

Drying of Th eluate

Start Time ___ 2 &M Finish Time \\- 50 am
Drying of U eluate ]

start Time __10*D s Finish Time §2: A0 pn
PLATING:
U: Date 119193 Tnitials _OCLy
Wash residue with < 5 ml 0.1N HNQO3 (Lot # ‘1\ éqq I ) ml used U
Transfer wash with pasteur pipet to centrifuge tube
Adjust pH to 3- 3.5 with NaOH solutions (Lot #9 Okg5| 3{
Add 1- 2 ml 0.4 M TTA in benzene ml used 2 '3

Lot#40412® )  @or#d20%14

FILENAME _ \2QV).CWN .
Date and time started counting 1 (ﬂ? 3 5 : 05"'\* Initials OCL’

| // Date and time finish counting HR3 %40 Total time minutes 52 ?)7 20




R

U/Th FUSION SAMPLE SHEET
R co

PLATING Continued: W W‘T\)

P B Y

10 2 -
Th: Date L2 /.?7 Initials __ QUG

Wash residue with < 5 m1 0.1N HNO3 wor# N%YI mlused _ (p

Transfer wash with pasteur pipet to centrifuge tube - o€~ spin, %reviwh'k
Adjust pH to 1.0 with NaOH solutions (Lot # A0S -24 ”Q;)HZ"‘“

Add 1- 2ml 0.4 M TTA in benzene ml used 3
(Lot # 904128 )  (Lot# Q20197

FILE NaME V20 Th. v
Date and time started counting
Date and time finish counting

Initials _OC\s
Total time minutes Z(C






