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NOPI-137

FILENAME= NP137U1.CHN

NP137TH.CHN

U and Th Isotope Activities

Sample # NOPI-137

Analyst JDP
Sample Spike uU-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/qg) of spike ref. and sep. (dpm/g) .
| 0.3325 | 0.5082 | 454.83 | 1/22/93 | 607 [ 447.6111] Th-228/U-232=| 0.5204091
Counting time for Th=] 2539.8 (mins.) Counting time for U= 932.9 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922116 CF for U-232=| 1.0012776
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 140 | 3640 | 1201 | 450 | | 4557 | 5251 | 4398 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 17 | 63 | 80 [ 23 | Il o | 380 | 10 |
Th-232* Th-230* Th-228sp Ra-224~ u-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 123 | 3577 [1034.3831] 427 | | 4548 | 5221 [4382.4012]
U-238(dpm/g)=|703.00457| + | 14.86017
U-234(dpm/g)=|807.03318| =+ | 16.4962
Th-232(dpm/g)=}{41.919721| + | 3.743667
Th-230(dpm/g)=| 1219.08 | + | 40.56744
U-234/U-238={1.1479771} + | 0.023241
Th-230/U-234=|1.5105699| £ | 0.03258
Th-230/Th-232=|29.081301| + | 2.504638
U234/Th-232=| 19.251874| + | 1.763761
Decay U-238 Th-232
constant  2.948E-16 9.413E-17 U(ppb)= [942345.02
(m-1)
Th(ppb)= }171561.61
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2331.9141

232.94088 23.281831
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MCB # 1 ACQ 09-22-94 AT 04:03:09 RT : 55974.0 LT : 55973.1
No detector description was entered
Sample NOPI-~137 U 9/23/93

ROI # 1-1 RANGE : 62 = 3.94keV to 163 = 4.19keV
AREA : Gross = 4621 Net = 4557 +/- 75
CENTROID : 144.89 = 4.15keV
SHAPE : Fwhm = 0.03keV Fwtm = 0.11lkeV

ID : No close library match

ROI # 1-2 RANGE : 275 = 4.47keV  to 390 = 4.76keV
AREA : Gross = 5338 Net = 5251 +/- 83
CENTROID : 372.37 = 4.71keV
SHAPE : Fwhm = ©.03keV Fwtm = @.11lkeV

ID : No close library match

ROI # 1-3 RANGE : 499 = 5.03keV to 608 = 5.30keV
AREA : Gross = 4508 Net = 4398 +/- 79
CENTROID : 590.67 = 5.26keV
SHAPE : Fwhm = Q.04keV Fwtm = @.12keV

ID : No close library match



MCB

ROT

ROTI

ROI

ROI

ne1Th CHw

ACQ 09-28-94 AT ©1:41:16 RT : 152388.4 LT
No detector description was entered
Sample NOPI-137 Th 9/30/94

RANGE : 25 = 3.85keV to 91 = 4.01keV
AREA : Gross = 143 Net = 109 +/~- 21
CENTROID : 69.06 = 3.96keV

SHAPE : Fwhm = @.00keV Fwtm = 0.02keV

ID : No close library match

RANGE : 234 = 4.37keV to 357 = 4.68keV
BREA : Gross = 3641 Net = 3649 +/- 60
CENTROID : 334.81 = 4.62keV

SHAPE : Fwhn = @.04keV Fwtm = ©.13keV

ID : No c¢lose library match

RANGE : 564 = 5.19keV to 651 = 5.40keV
AREA : Gross = 1203 Net = 1201 +/- 35
CENTROID : 630.64 = 5.35keV

SHAPE : Fwhm = @.03keV Fwtm = 2.927keV

ID : No closgse library match

RANGE : 685 = 5.49keV to 761 = 5.68keV
AREA : Gross = 451 Net = 450 +/- 21
CENTROID : 733.08 = 5.61keV

SHAPE : Fwhm = 0.05keV Fwtm = @.08keV

ID : No close library match

152386.8



NOPI-139-WRH1

U and Th Isotope Activities FILENAME= NP139U3.CHN
NP139TH.CHN
Sample # NOPI-139-WR1 Sep.date | 8/16/94 1/16/95 153
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
[_0.5051 | 0.5024 | 454.83 [ 1/22/93 | 571 [448.03602] Th-228/U-232=| 0.5013143
Counting time for Th=] 5261.9 (mins.) Counting time for U= 333.4 (mins.)
Days btwn. sep. and count.= 18 (days) Days btwn. sep. and count.= 153 (days)
CF for Th-228=| 0.9805239 CF for U-232=| 1.1366018
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
Y | 63 [ 16350 | 2223 | 1060 | | 4147 | 4933 [ 1785 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 25 | 55 | 90 | 120 | | 27 ] 20 | 8 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234~ U-232sp
counts counts counts counts counts counts counts
| 38 | 16295 |2086.5581] 940 | [ 4120 | 4913 [1563.4324]
) U-238(dpm/g)=]1174.3656] + | 33.24434
ﬁ;:j U-234(dpm/g)=| 1400.4024| + | 38.68104
Th-232(dpm/g)=|4.0686322| + | 0.519812
Th-230(dpm/g)=|1744.6937| + | 39.43952
U-234/U-238=[1.1924757| + | 0.025123
Th-230/U-234=|1.2458517| + | 0.020238
Th-230/Th-232=| 428.81579| + | 54.1297
U234/Th-232=[344.19489| + | 44.99063

Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |1574182.6
{m-1)

Th(ppb)= |16651.377

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2248.4846 224.60689 22.448871
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MCB # 1 ACQ ©1-16-95 AT 22:19:56 RT : 20003.9 LT : 20000.0
No detector description was entered
NOPI-139 U 1/17/95
ROT # 1le6-1 RANGE : 36 = 396.56keV to 157 = 424.19keV
AREA : Gross = 4421 Net = 4147 +/- 97
CENTROID : 136.66 = 419.55keV
SHAPE : Fwhn = 3.67keV Fwtm = 12.81keV
ID : No c¢lose library match
ROT # 16-2 RANGE : 266 = 449.08keV to 411 = 482.19keV
AREA : Gross = 5101 Net = 4933 +/=~ 94
CENTROID : 387.19 = 476.76keV
SHAPE : Fwhnm = 4.86keV Fwtm = 13.84keV
ID : No close library match
# 16-3 RANGE : 540 = 511.65keV to 645 = 535.63keV
AREA : Gross = 1891 Net = 1785 +/- 60
CENTROID : 625.33 = 531.14keV
SHAPE : Fwhm = 4.53keV Fwtm = 14.91keV

ID : No c¢lose library match
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MCB

ROI

ROI

ROI

ROI

15

I
=

15-2

15-3

15-4

ACQ 09-02-94 AT 04:24:46 RT : 315715.8 LT : 315707.2

No detector description was entered
Sample NOPI-139-WR1 Th 9/6/94

UP,?,@TM-LH"‘)

RANGE : 13 = 393.61keV to 65 = 405.54keV
AREA : Gross = 97 Net = 63 +/- 18
Could not properly fit the peak.

RANGE : 208 = 438.35keV to 369 = 475,30keV
AREA : Gross = 16538 Net = 16350 +/~- 146
CENTROID : 335.08 = 467.52keV

SHAPE : Fwhm = 8.28keV Fwtm = 15.61keV

ID : SB-125 at 463.38keV

Corrected Rate = 0.052 +/~ .00

RANGE : 577 = 523.03keV to 686 = 548.05keV
AREA : Gross = 2350 Net = 2223 +/- 67
CENTROID : 657.65 = 541.54keV

SHAPE : Fwhm = 4.64keV Fwtm = 13.88keV

ID : No c¢lose library match

RANGE : 712 = 554.01keV to 822 = 579.26keV
AREA : Gross = 1198 Net = 1060 +/- 59
CENTROID : 769.29 = 567.16keV

SHAPE : Fwhm = 5.43keV Fwtm = 10.90keV

ID : No close library match
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U and Th Isotope Activities

Sample # NOPI-142-WR1

FILENAME=

NOPI-142-WR1

NP142U3.CHN
NP142TH3.CHN

Sep. date | 8/16/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/q)
| o0.9851 | o0.5014 | 454.83 | 1/22/93 | 571 |448.03602| Th-228/U-232=| 0.5013143
Counting time for Th=] 1341.88 {mins.) Counting time for U= 333.4 (mins.)
Days btwn. sep. and count.= 1564 . (days) Days btwn. sep. and count.= 153 (days)
CF for Th-228=| 0.8579296 CF for U-232=]| 1.1366018
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 120 [ 9418 | 577 | 610 | 3363 | 4691 | 593 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
L2 | 8 [ 37 [ 35 | L3 [ 3 [ 4 1
Th-232~ Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 118 | 9415 [475.90069] 575 | 3360 | 4688 [518.21141]
U-238(dpm/g)=| 1478.5951| = | 65.85468
U-234(dpm/g)=[2062.9922| + | 89.91226
Th-232(dpm/g)=|28.346063| + | 2.844007
Th-230(dpm/g)=|2261.6795( + | 96.99631
U-234/U-238=| 1.3952381| + | 0.031525
Th-230/U-234=|1.0963103] + | 0.019592
Th-230/Th-232=|79.788136| + | 7.329882
U234/Th-232=| 72.77879 | £ | 7.961198
Decay U-238 Th-232
constant  2.948E-16 9.413E-17 U(ppb)= [1981988.1
(m-1)
Th(ppb)= |{116009.75
Spike 25A  Spike 26B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2248.4846 224.60689 22.448871
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NOPI-142-WR1

U and Th Isotope Activities FILENAME= NP142U3.CHN
NP142TH3.CHN
Sample # NOPI-142-WR1 Sep.date | 8/16/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 0.9851 | 0.5014 | 454.83 | 1/22/93 | 571 |448.03602| Th-228/U-232=/ 0.5013143
Counting time for Th=| 1341.88 (mins.) Counting time for U= 333.4 (mins.)
Days btwn. sep. and count.= 154 (days) Days btwn. sep. and count.= 153 (days)
CF for Th-228=| 0.8579296 CF for U-232=| 1.1366018
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 155 | 9418 | 577 [ 610 | | 8363 | 4691 | 593 |
\28
/ Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
L2 | 38 | 387 [ 35 | L3 1 3 [ 4 1|
Th-232* Th-230" Th-228sp Ra-224* U-238* U-234~ U-232sp
counts counts counts counts counts counts counts
[ 153 | 9415 |440.90069] 575 | | 3360 | 4688 [518.21141]
U-238(dpm/g)=|1478.5951| + | 65.85468
: U-234(dpm/g)=]2062.9922| + [ 89.91226
Th-232(dpm/g)=[39.671418| + | 3.58905
Th-230(dpm/g)=|2441.2183| £ | 104.6962
U-234/U-238=| 1.3952381} + | 0.031525
Th-230/U-234=| 1.1833386| = | 0.021147
Th-230/Th-232=[61.535948| + | 4.983193
U234/Th-232={52.001977| + | 5.222052

Decay U-238 Th-232

constant 2.948E-16 9.413E-17 U(ppb)= |1981988.1
(m-1)
Th{ppb)= |162360.16
Spike 25A  Spike 25B  Spide 25C

10/9/92
Th-228 (dpm/g)= 2248.4846 224.60689 22.448871
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NP‘*Z\” ¢

MCB # 1 ACQ ©1-16-95 AT 22:19:56 RT : 20003.8 LT : 20000.0
No detector description was entered
NOPI-142 U 1/17/95

ROI # 15-1 RANGE : 33 = 398.20keV to 151 = 425.27keV
AREA : Gross = 3483 Net = 3363 +/- 75
CENTROID : 128.15 = 420.03keV
SHAPE : Fwhm = 4.04keV Fwtm = 12.73keV
ID : SB-125 at 427.89keV
Corrected Rate = 0.168 +/- 0.00

ROI # 15-2 RANGE : 262 = 450.75keV to 402 = 482.87keV
AREA : Gross = 4803 Net = 4691 +/- 85
CENTROID : 377.06 = 477.15keV
SHAPE : Fwhm = 4.40keV Fwtm = 12.73keV

ID : No close library match

ROT # 15-3 RANGE : 557 = 518.44keV to 634 = 536.11keV
e AREA : Gross = 671 Net = 593 +/- 39
W CENTROID : 613.91 = 531.50keV
SHAPE : Fwhm = 2.20keV Fwtm = 10.06keV

ID : No c¢lose library match



MCB

ROTI

ROI

_ ROI

ROI

11-1

11-2

11-3

11-4

f\)? I“f?"/“l\’b .cw

ACQ 01-16-95 AT 22:19:56 RT : 86513.90 LT
No detector description was entered
NOPI-142 Th 1/18/95

RANGE : 15 = 391.10keV to 77 = 405.38keV
AREA : Gross = 171 Net = 155 +/- 18
CENTROID : 5@.59 = 399.30keV

SHAPE : Fwhm = Q.49keV Fwtm = 8.19keV

ID : No close library match

RANGE : 221 = 438.56keV to 376 = 474.27keV
AREA : Gross = 9419 Net = 9418 +/=- 97
CENTROID : 347.58 = 467.72keV

SHAPE : Fwhm = 5.89keV Fwtm = 15.04keV

ID : §8B-125 at 463.38keV

Corrected Rate = 0.117 +/- .00

RANGE : 591 = 523.80keV to 696 = 547.99keV
AREA : Gross = 577 Net = 577 +/~- 24
CENTROID : 674.09 = 542.94keV

SHAPE : Fwhm = 3.73keV Fwtm = 7.12keV

ID : No close library match

RANGE : 713 = 551.91keV to 812 = 574.71keV
AREA : Gross = 610 Net = 610 +/~ 25
CENTROID : 783.31 = 568.10keV

SHAPE : Fwhm = 4.41keV Fwtm = 9.33keV

ID : No close library match

80499.8



NOPI-144

U and Th Isotope Activities FILENAME= NP144U1.CHN
NP144TH.CHN
Sample # NOPI-144 Sep. date | 9/21/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| _0.3131 | 0.5023 | 454.83 [ 1/22/93 | 607 | 447.6111 ] Th-228/U-232=( 0.5204091
Counting time for Th=| 2541.5 (mins.) Counting time for U=] 934.97 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922111 CF for U-232=| 1.0012783
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 190 | 16471 | 1431 | 599 | | 7264 | 8184 | 1610 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
L4 1 15 [ 7 | 3 ] L5 [ s | 2 ]
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234~ U-232sp
counts counts counts counts counts counts counts
[ 186 | 16456 [1217.3426] 596 | [ 7259 | 8179 [1605.9472]
. U-238(dpm/g)=| 3245.8354| + | 89.40985
' U-234(dpm/g)={ 3657.2101} + | 99.70896
Th-232(dpm/g)=| 67.098666| + | 4.408805
Th-230(dpm/g)=| 5051.697 | £ | 139.2221
U-234/U-238=|1.1267392| + | 0.018163
Th-230/U-234=} 1.381298 | + [ 0.018681
Th-230/Th-232=188.473118] + | 6.455429
U234/Th-232=| 64.05071 | + | 5.244841
Decay U-238 Th-232
constant  2.948E-16 9.413E-17 U(ppb)= [4350891.8
(m-1)

Th(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2331.9141 232.94088 23.281831
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NOPI-144’

FILENAME= NP144U1.CHN

NP144TH.CHN

U and Th Isotope Activities

Sample # NOPI-144

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
[ _0.3131 | 0.50238 | 454.83 [ 1/22/93 | 607 [ 447.6111] Th-228/U-232= 0.5204091
Counting time for Th=] 2541.5 (mins.) Counting time for U=] 934.97 {mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922111 CF for U-232=[ 1.0012783
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
I 222 | 16471 [ 1431 | 599 | | 7264 | 8184 | 1610 |
\QO
V7 B Bkgd Bkgd bkgd bkgd bkgd bkgd
L4 [ 1 1 7 [ 3 ] 5 | s 1 2 ]
Th-232~ Th-230* Th-228sp Ra-224* uU-238* U-234~ U-232sp
counts counts counts counts counts counts counts
[ 218 | 16456 |1185.3426] 596 | 7259 | 8179 [1605.9472]
U-238(dpm/g)=| 3245.8354| + | 89.40985
(0 U-234(dpm/g)=|3657.2101| + | 99.70896
Th-232(dpm/g)=|68.728749| + | 4.957681
Th-230(dpm/g)=}5188.0747| + | 142.9806
U-234/U-238=(1.1267392| + | 0.018163
Th-230/U-234=| 1.4185881| + [ 0.019185
Th-230/Th-232=|75.486239| + | 5.100333
U234/Th-232=|53.212231| + | 4.103427
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |4350891.8
(m-1)
Th(ppb)= |281280.85
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2331.9141 232.94088 23.281831
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MCB

ROI

ROI

ROTI

#

1

Louy

PP
ACQ ©9-22-94 AT ©4:03:09 RT : 56098.2 LT : 56097.2
No detector description was entered
Sample NOPI-144 U 9/23/94
RANGE : 52 = 3.91keV to 172 = 4.22keV
AREA : Gross = 7476 Net = 7264 +/~ 106
CENTROID : 146.47 = 4.15keV
SHAPE : Fwhm = Q.08keV Fwtm = @.16keV
ID : No close library match
RANGE : 269 = 4.47keV to 400 = 4.80keV
AREA : Gross = 8336 Net = 8184 +/- 107
CENTROID : 376.36 = 4.74keV
SHAPE : Fwhm = ©.07keV Fwtm = ©.15keV
ID : No close library match
RANGE : 521 = 5.11keV to 614 = 5.34keV
AREA : Gross = 1633 Net = 1610 +/- 44
CENTROID : 594.58 = 5.30keV
SHAPE : Fwhm = 0.04keV Fwtm = @.13keV

ID : No c¢lose library match



NPT C W

MCB # 1 ACQ ©5-28-94 AT @1:41:16 RT : 152491.1 LT : 152489.6
No detector description was entered
Sample NOPI-144 Th 9/30/94

ROI # 2-1 RANGE : 23 = 3.84keV to 990 = 4.01keV
AREA : Gross = 224 Net = 222 +/- 16
CENTROID : 65.33 = 3.95keV
SHAPE : Fwhm = 0.01keV Fwtm = @.11keV

ID : No close library match

ROI # 2-2 RANGE : 210 = 4.32keV to 361 = 4,.70keV
AREA : Gross = 16623 Net = 16471 +/- 142
CENTROID : 337.36 = 4.64keV
SHAPE : Fwhm = @.09keV Fwtm = 0.17keV

ID : No close library match

ROI # 2-3 RANGE : 561 = 5.21keV  to 654 = 5.45keV

AREA : Gross = 1524 Net = 1431 +/- 53
CENTROID : 634.24 = 5.40keV
SHAPE : Fwhm = ©.06keV Fwtm = @.16keV

ID : No c¢lose library match

ROI # 2-4 RANGE : 686 = 5.53keV to 785 = 5.78keV
AREA : Gross = 624 Net = 599 +/- 31
CENTROID : 742.08 = 5.67keV
SHAPE : Fwhm = ©.03keV Fwtm = ©.13keV

ID : No close library match



U and Th Isotope Activities

Sample # NOPI-205-WR1

NOPI-205-WR1

FILENAME= NP205U.CHN

NP205TH.CHN

Sep.date | 8/16/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 02099 | 0.5046 | 454.83 | 1/22/93 | 571 [448.03602] Th-228/U-232=| 0.5013143
Counting time for Th=| 5263.7 (mins.) Counting time for U=] 1205.1 (mins.)
Days btwn. sep. and count.= 18 (days) Days btwn. sep. and count.= 6 (days)
CF for Th-228=| 0.9805233 CF for U-232=| 1.0061773
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 152 | 5220 | 2213 | 1021 | | 5517 [ 6314 | 7686 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkad
I 20 | 150 | 65 | 65 | | s | 5 [ 4 |
Th-232* Th-230* Th-228sp Ra-224* uU-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 132 | 5070 [2006.9926] 956 | 5511 | 6309 |7634.8376]
U-238(dpm/g)=| 544.1446 | + | 9.601718
U-234(dpm/g)=|622.93745| + | 10.58049
Th-232(dpm/g)={24.855472| + | 2.084131
Th-230(dpm/g)=|954.67608| + | 24.21654
U-234/U-238=| 1.1448013| + | 0.021098
Th-230/U-234=| 1.5325392| + | 0.028669
Th-230/Th-232=|38.409091| + | 3.160421
U234/Th-232=}25.062387] + | 2.144161
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |729400.59
(m-1)
Th(ppb)= [101724.07
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2248.4846 224.60689 22.448871

Page 1



U and Th Isotope Activities

Sample # NOPI-205-WR1

FILENAME=

NOPI-205-WR1

NP205U.CHN
NP205TH.CHN

Sep.date | 8/16/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 0.2999 | 0.5046 | 454.83 | 1/22/93 | 571 [448.03602] Th-228/U-232=[ 0.5013143
Counting time for Th=} 5263.7 (mins.) Counting time for U=| 1205.1 (mins.)
Days btwn. sep. and count.= 18 (days) Days btwn. sep. and count.= 6 (days)
CF for Th-228=| 0.9805233 CF for U-232=| 1.0061773
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts ) counts counts counts
| 191 | 5220 [ 2213 | 1021 | 5517 6314 | 7686 |
\9%
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 20 | 150 | 65 | 65 | 6 5 | 4 |
Th-232* Th-230*  Th-228sp  Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 171 | 5070 |1967.9926] 956 | 5511 6309 [7634.8376]
U-238(dpm/g)=| 544.1446 | + [ 9.601718
S U-234(dpm/g)=| 622.93745| + [ 10.58049
Th-232(dpm/g)=|32.837229{ + |{ 2.476432
Th-230(dpm/g)=|973.59504] + | 24.69645
U-234/U-238=(1.1448013| + { 0.021098
Th-230/U-234=|1.5629098| + | 0.029237
Th-230/Th-232=| 29.649123| + [ 2.184232
U234/Th-232=| 18.970463| + | 1.466499
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |729400.59
(m-1)
Th(ppb)= | 134390.4
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2248.4846 224.60689 22.448871
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L¥w

, -
2054
MCB # 1 ACQ ©8~21-94 AT 23:43:35 RT : 72305.2 LT : 72299.0
No detector description was entered
NOPI-205-WR1 U 8/23/94
ROI § 2-1 RANGE : 84 = 4.00keV to 167 = 4.21keV
AREA : Gross = 5618 Net = 5517 +/- 83
CENTROID : 151.67 = 4.17keV
SHAPE : Fwhm = 0.03keV Fwtm = 0.09keV
ID : No close library match
ROI # 2-2 RANGE : 301 = | 4.55keV to 397 = 4.79keV
AREA : Gross = 6469 Net = 6314 +/- 92
CENTROID : 379.89 = 4.75keV
SHAPE : Fwhm = 0.03keV Fwtm = 0.10keV
ID : No c¢lose library match
.. ROI # 2-3 RANGE : 510 = 5.08keV to 616 = 5.35keV
b AREA : Gross = 7826 Net = 7686 +/- 100
. CENTROID : 596.97 = 5.30keV
SHAPE : Fwhm = 0.03keV Fwtm = @.11keV

ID : No close libhrary match



Woﬁl\-“”)

' MCB # 1 ACQ 09-02-94 AT 04:24:45 RT : 315824.2 LT : 315815.6
No detector description was entered
Sample NOPI-205-WR1 Th 9/6/94

ROI # 1-1 RANGE : 19 = 3.84keV to 88 = 4.01keV
AREA : Gross = 193 Net = 191 +/- 15
CENTROID : 69,93 = 3.96keV
SHAPE : Fwhnm = Q.00keV Fwtm = 0.06keV

ID : No close library match

ROI # 1-2 RANGE : 241 = 4.39keV to 354 = 4.67keV
AREA : Gross = 5277 Net = 5220 +/- 79
CENTROID : 335.42 = 4.62keV
SHAPE : Fwhm = 0.04keV Fwtm = 0.13keV

ID : No ¢lose library match

ROI # 1-3 RANGE : 557 = 5.17keV  to 654 = 5.41keV
AREA : Gross = 2287 Net = 2213 +/~- 58
CENTROID : 63@.82 = 5.35keV
SHAPE : Fwhm = ©.04keV Fwtm = @.13keV

ID : No close library match

ROI # 1-4 RANGE : 670 = 5.45keV to 754 = 5.66keV
AREA : Gross = 1085 Net = 1021 +/- 43
CENTROID : 736.69 = 5.62keV
SHAPE : Fwhm = Q.04keV Fwtm = @.12keV

ID : No close library match



U and Th Isotope Activities

Sample # NOPI-209

NOPI-209

FILENAME= NP209U1.CHN

NP209TH.CHN

Sep.date | 9/21/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
[ 0.4401 | 0.5025 | 454.83 | 1/22/93 | 607 [ 447.6111 | Th-228/U-232= 0.5204091
Counting time for Th=] 2542.4 (mins.) Counting time for U=] 925.86 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922108 CF for U-232=| 1.0012752
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 133 | 6102 [ 1324 | 490 | [ 2238 | 2943 | 1383 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 4 | 20 | 80 [ 55 | | 2 | 10 | 16 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 120 | 6082 [1101.5299] 435 | 2236 | 2933 | 1365.259 |
U-238(dpm/g)={ 837.03244| + | 28.62961
\ : U-234(dpm/g)={ 1097.95 | + | 35.79477
Th-232(dpm/g)=|31.147545} + | 2.833243
Th-230(dpm/g)=| 1468.5222| + | 44.52233
U-234/U-238=|1.3117174| + [ 0.036789
Th-230/U-234=| 1.3375129( + | 0.030017
Th-230/Th-232=|47.147287| + | 4.132501
U234/Th-232=| 35.249968| + | 3.406128
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |1122003.2
(m-1)
Thippb)= |127475.16
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2331.9141

232.94088 23.281831
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MCB

ROT

ROT

ROT

#

1

5-1

NPZ/‘ﬁW'C W

ACQ 09-22-94 AT ©4:19:20 RT : 55551.4 LT : 55550.4
No detector description was entered
Sample NOPI-209 U 9/23/94

RANGE : 92 = 3.99keV to 168 = 4.19keV
AREA : Gross = 2277 Net = 2238 +/- 52
CENTROID : 147.57 = 4.14keV

SHAPE : Fwhm = @.06keV Fwtm = 0.12keV

ID : No close library match

RANGE : 283 = 4.50keV to 391 = 4.79keV
AREA : Gross = 2944 Net = 2943 +/- 54
CENTROID : 362.94 = 4.72keV

SHAPE : Fwhm = 0.97keV Fwtm = 0.12keV

ID : No close library match

RANGE : 500 = 5.08keV to 588 = 5.32keV
AREA : Gross = 1471 Net = 1383 +/- 51
CENTROID : 567.63 = 5.27keV

SHAPE : Fwhm = 0.04keV Fwtm = 0.11keV

ID : No close library match



MCB

ROI

ROTI

ROT

ROT

&fﬁOqT’ |

ACQ 09-28-94 AT 01:41:16 RT : 152543.3 LT
No detector description was entered
Sample NOPI-209 Th 9/30/94

RANGE : 27 = 3.82keV to 99 = 4.01keV
AREA : Gross = 188 Net = 133 +/- 27
Could not properly fit the peak.

RANGE : 209 = 4,.30keV to 348 = 4.68keV
AREA : Gross = 6213 Net = 6102 +/- 93
CENTROID : 324.92 = 4.62keV

SHAPE : Fwhm = Q.07keV Fwtnm = @.18keV

ID : No close library match

RANGE : 528 = 5.16keV to 623 = 5.41keV
AREA : Gross = 1372 Net = 1324 +/~- 45
CENTROID : 603.30 = 5.36keV

SHAPE : Fwhm = Q.05keV Fwtm = 0.16keV

ID : No close library match

RANGE : 645 = 5.47keV  to 732 = 5.71keV
AREA : Gross = 578 Net = 499 +/- 41
CENTROID : 704.02 = 5.63keV

SHAPE : Fwhm = 0.00keV Fwtm = 0.11keV

ID : No close library match

W.ctwW

152541.7



NOPI-298a

U and Th Isotope Activities FILENAME= NP298U1a.CHN
NP298TH.CHN
Sample # NOPI-298 Sep.date | 9/21/94
Analyst JDOP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) {(dpm/g) of spike ref. and sep. (dpm/g) »
|_o0.5106 | 0.5026 | 454.83 | 1/22/93 | 607 [ 447.6111] Th-228/U-232=[ 0.5204091
Counting time for Th=| 2543.3 (mins.) Counting time for U= 5251 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922104 CF for U-232=]1.0027217
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 144 ] 1698 | 724 | 266 | | 38175 | 3454 | 4026 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
I 40 ] 75 | 45 | 27 | | 155 | 110 | 135 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 104 | 1623 [567.56419] 239 | | 3020 | 3344 [3880.4384]
U-238(dpm/g)=| 342.90093| + [ 8.138724
U-234(dpm/g)=|379.68898| + | 8.806042
Th-232(dpm/g)=|42.015133| £ | 3.833673
Th-230(dpm/g)={ 655.67846| + | 29.10314
U-234/U-238=|1.1072848| = | 0.027224
Th-230/U-234=|1.7268831| + | 0.051182
Th-230/Th-232=| 15.605769} + | 1.354503
U234/Th-232=9.0369578| + | 0.850798

Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |459642.79
(m-1)

Th(ppb)=

Spike 25A  Spike 258  Spide 25C
10/9/92
Th-228 (dpm/g)= 2331.9141 232.94088 23.281831

Page 1



NOPI-298a

U and Th Isotope Activities FILENAME= NP298U1a.CHN

NP298TH.CHN

Sep. date | 9/21/94

Sample # NOPI-298

Th-228 (dpm/g)= 2331.9141

232.94088 23.281831

Page 1

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/qg)
| 05106 | 0.5026 | 454.83 | 1/22/93 | 607 [ 447.6111 ] Th-228/U-232=| 0.5204091
Counting time for Th=] 2543.3 {mins.) Counting time for U= 5251 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=( 0.9922104 CF for U-232=}{ 1.0027217
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
162 | 1698 | 724 | 266 | | 38175 | 3454 | 4026 |
i
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 40 | 75 | 45 | 27 | | 155 | 110 | 135 ]
Th-232* Th-230* Th-228sp Ra-224* u-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 122 | 1623 [549.56419] 239 | | 3020 | 3344 [3880.4384]
e U-238(dpm/g)=| 342.90093| + | 8.138724
(o U-234(dpm/g)=[379.68898| + | 8.806042
Th-232(dpm/g)=| 50.90129 | + | 4.424038
Th-230(dpm/g)={677.15405| + | 30.05636
U-234/U-238=)|1.1072848| + | 0.027224
Th-230/U-234=| 1.783444 | + | 0.052859
Th-230/Th-232=| 13.303279| + | 1.093928
U234/Th-232=|7.4593194| £ | 0.671005
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [459642.79
(m-1)
Th(ppb)= ]208319.79
Spike 26A  Spike 25B  Spide 25C
10/9/92



" MCB

ROI

ROT

ROTI

#

1

NP2
ACQ ©09-22-94 AT ©4:19:20 RT : 315060.4 LT
No detector description was entered
Sample NOPI-298 U 9/26/9%4
RANGE : 68 = 4.01keV to 161l = 4.26keV
AREA : Gross = 3222 Net = 3175 +/- 62
CENTROID : 139.40 = 4.20keV
SHAPE : Fwhm = @.04keV Fwtm = 0.10keV
ID : No close library match
RANGE : 300 = 4.62keV to 377 = 4.83keV
AREA : Gross = 3520 Net = 3454 +/- 65
CENTROID : 357.25 = 4.78keV
SHAPE : Fwhm = 0.04keV Fwtm = ©.10keV
ID : No close library match
RANGE : 512 = 5.18keV to 589 = 5.39keV
AREA : Gross = 4075 Net = 4026 +/- 68
CENTROID : 564.15 = 5.32keV )
SHAPE : Fwhm = @.03keV Fwtm = 0.11keV

ID : No c¢lose library match

3 U la«f/ﬁp

315055.0



* MCB

ROI

ROTI

ROI

ROT

I‘”)Zqu

ACQ 09-28-94 AT 01:41:16 RT : 152599.6 LT
No detector description was entered
Sample NOPI-298 Th 9/30/%4

RANGE : 14 = 3.87keV to 84 = 4.05keV
AREA : Gross = 197 Net = 162 +/- 23
CENTROID : 56.87 = 3.98keV

SHAPE : Fwhm = Q.03keV Fwtm = Q0.09keV

ID : No close library match

RANGE : 214 = 4.40keV to 339 = 4.73keV
AREA : Gross = 1729 Net = 1698 +/- 48
CENTROID : 315.78 = 4.67keV

SHAPE : Fwhm = 0.08keV Fwtm = 0.17keV

ID : No c¢lose library match

RANGE : 529 = 5.23keV to 617 = 5.46keV
AREA : Gross = 769 Net = 724 +/- 37
CENTROID : 599.63 = 5.42keV

SHAPE : Fwhm = ©.021keV Fwtm = ©.13keV

ID : No c¢lose library match

RANGE : 643 = 5.53keV to 719 = 5.73keV
AREA : Gross = 267 Net = 266 +/- 17
CENTROID : 699.29 = 5.68keV

SHAPE : Fwhm = 0.03keV Fwtm = 0.10keV

ID : No c¢lose library match

oot

152598.0



U and Th Isotope Activities

Sample # NOPI-302-WR1

FILENAME=

NOPI-302-WR1

NP302U3.CHN
NP302TH.CHN

Sep. date | 8/16/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/q) of spike ref. and sep. (dpm/g)
| t1.0067 | 0.5088 | 454.83 [ 1/22/93 | 571 [448.03602] Th-228/U-232=| 0.5013143
Counting time for Th= 5264 (mins.) Counting time for U=] 200.04 {mins.)
Days btwn. sep. and count.= 18 (days) Days btwn. sep. and count.= 1563 (days)
CF for Th-228=| 0.9805232 CF for U-232=| 1.1365637
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 321 | 18856 | 1645 [ 905 | 8270 | 4388 | 755 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 7 | 35 | 12 [ 10 | 1 | 1 | 1 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 314 | 18821 [1303.0602] 895 | 3269 | 4387 |663.40321]
U-238(dpm/g)=]| 1104.8629| + | 44.61121
U-234(dpm/g)=| 1482.7267| + | 58.42014
Th-232(dpm/g)=|27.086091} + | 1.652733
Th-230(dpm/g)=| 1623.5265| + [ 41.73872
U-234/U-238=| 1.3420006| + | 0.031003
Th-230/U-234=| 1.0949601| £ | 0.018353
Th-230/Th-232=| 59.93949 | + [ 3.373852
U234/Th-232=154.741257| + | 3.976026
Decay U-238 Th-232
constant  2.948E-16 9.413E-17 U(ppb)= |1481017.4
(m-1)
Th(ppb)= [110853.16
Spike 25A  Spike 256B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2248.4846 224.60689 22.448871

Page 1



NOPI-302-WR1

(f', U and Th Isotope Activities FILENAME= NP302U3.CHN
) NP302TH.CHN
Sample # NOPI-302-WR1 Sep.date | 8/16/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) {(dpm/qg) of spike  ref. and sep. (dpm/qg)
[_1.0067 | 0.5038 | 454.83 | 1/22/93 | 571 [448.03602] Th-228/U-232=[ 0.5013143
Counting time for Th= 5264 (mins.) Counting time for U=] 200.04 (mins.)
Days btwn. sep. and count.= 18 (days) Days btwn. sep. and count.= 153 (days)
CF for Th-228=| 0.9805232 CF for U-232=| 1.1365637
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 u-232
counts counts counts counts counts counts counts
| 321 | 18856 | 1645 | 905 | | 8270 | 4388 | 755 |
Xl
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 7 [ 35 | 12 | 10 | l 1 | 1 | 1 |
Th-232* Th-230~ Th-228sp Ra-224* uU-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 314 | 18821 [1303.0602] 895 | | 3269 | 4387 [663.40321]
U-238(dpm/g)={ 1104.8629( + | 44.61121
\ U-234(dpm/g)=[1482.7267| + | 58.42014
Th-232(dpm/g)=|27.086091| + | 1.652733
Th-230(dpm/g)=| 1623.5265| + | 41.73872
U-234/U-238=] 1.3420006| + | 0.031003
Th-230/U-234=| 1.0949601} + | 0.018353
Th-230/Th-232=| 59.93949 | + | 3.373852
U234/Th-232=| 54.741257| + [ 3.976026
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [1481017.4
(m-1)
Th(ppb)= [110853.16
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2248.4846 224.60689 22.448871

Page 1




u%ﬁﬁ&

wf?>”
MCB # 1 ACQ ©1-16-95 AT 22:19:56 RT : 12002.4 LT : 12000.0
No detector description was entered
NOPI-3062 U 1/17/95
ROT # 12-1 RANGE : 43 = 397.44keV to 160 = 424.53keV
AREA : Gross = 3841 Net = 3270 +/- 118
CENTROID : 131.33 = 417.89%9keV
SHAPE : Fwhm = 6.09%keV Fwtm = 16.38keV
ID : 8§B-125 at 427.89keV
Corrected Rate = ©.273 +/- 0.01
ROI # 12-2 RANGE : 27@ = 449.99keV to 410 = 482.41keV
AREA : Gross = 4741 Net = 4388 +/- 111
CENTROID : 381.96 = 475.92keV
SHAPE : Fwhm = 5.97keV Fwtm = 15.69keV
ID : No close library match
# 12-3 RANGE : 547 = 514.13keV to 642 = 536.12keV
AREA : Gross = 850 Net = 755 +/=- 47
CENTROID : 623.11 = 531.75keV
SHAPE : Fwhm = »2.27keV Fwtm = 12.24keV

ID : No closge lihrary match



. MCB

ROTI

ROT

ROTI

ROI

pp2ez T

ACQ ©09-02-94 AT 0©04:24:45 RT : 315869.1 LT
No detector description was entered
Sample NOPI-302-WR1 Th 9/6/94

RANGE : 22 = 3.84keV to 94 = 4.02keV
AREA : Gross = 357 Net = 321 +/=- 27
CENTROID : 74.74 = 3.97keV

SHAPE : Fwhm = 0.02kevV Fwtm = 0.07keV

ID : No c¢lose library match

RANGE : 219 = 4.34keV to 361 = 4.70keV
AREA : Gross = 19165 Net = 18856 +/- 161
CENTROID : 338.8¢ = 4.64keV

SHAPE : Fwhm = 0.04keV Fwtm = ©.14keV

ID : No c¢lose library match

RANGE : 556 = 5.20keV to 659 = 5.46keV
AREA : Gross = 1723 Net = 1645 +/- 54
CENTROID : 634.12 = 5.40keV

SHAPE : Fwhm = 0.05keV Fwtm = @.14keV

ID : No close library match

RANGE : 679 = 5.51keV to 789 = 5.79keV
AREA : Gross = 933 Net = 905 +/- 37
CENTROID : 738.16 = 5.66keV

SHAPE : Fwhm = 0.04keV Fwtm = 0.12keV

ID : No c¢lose library match

e W

315860.5



NOPI-372-WRH1

U and Th Isotope Activities FILENAME= NP372U2.CHN
NP372TH.CHN
Sample # NOPI-372-WR1 Sep.date | 5/24/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/qg) of spike  ref. and sep. (dpm/g)
| 1.0089 | 0.2496 | 454.83 | 1/22/93 | 487 [449.02909] Th-228/U-232=| 0.4543059
Counting time for Th=] 7067.85 (mins.) Counting time for U=] 1322.09 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9965803 CF for U-232=| 1.0014078
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 157 | 4352 | 1488 | 549 | | 10300 | 10972 | 7450 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 0 | 8 | 19 [ 30 | | 653 [ 531 | 371 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 157 | 4344 [1289.4394] 519 | [ 9647 | 10441 [7069.0479]
U-238(dpm/g)=[151.60108} + | 2.30571
U-234(dpm/g)=| 164.07866| + | 2.463199
Th-232(dpm/g)=| 6.144946 | £ | 0.515644
Th-230(dpm/g)=| 170.02322| + | 5.105858
U-234/U-238=) 1.0823054| + | 0.014849
Th-230/U-234=|1.0362299| + | 0.018563
Th-230/Th-232=| 27.66879 | + | 2.247688
U234/Th-232=| 26.7014 | + [ 2.276181
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |203214.21
(m-1)

Thi(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2042.1599 203.99658 20.388925

Page 1



NOPI-373-WRH1

U and Th Isotope Activities FILENAME= NP373U1.CHN
Sample # NOPI-373-WR1 Sep. date 717194
Analyst OCL
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/qg) of spike ref. and sep. (dpm/g)
| 1.0320 | 0.2756 | 454.83 | 1/22/93 | 561 [448.15413] Th-228/U-232=[ 0.4797473]
Counting time for Th= 8504 {mins.) Counting time for U= 8504 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9960879 CF for U-232=| 1.0038077
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| | | | | | 24278 | 26201 | 10958 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| | | { ] | 856 | 650 | 501 |
Th-232* Th-230~ Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ #VALUE! | #VALUE! | #VALUE! | #VALUE! | [ 23422 | 25551 [10417.334]
U-238(dpm/g)=| 268.85353| + | 3.094118
U-234(dpm/g)=| 293.29162| + | 3.336623
Th-232(dpm/g)=| #VALUE! | + | #VALUE!
Th-230(dpm/g)=| #VALUE! | * | #VALUE!
U-234/U-238=) 1.0908974| + | 0.009718
Th-230/U-234=| #VALUE! | + [ #VALUE!
Th-230/Th-232=| #VALUE! | + | #VALUE!
U234/Th-232=| #VALUE! | £ | #VALUE!
Decay uU-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |360385.68
(m-1)

Thi(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2152.3199 215.00075 21.488762

ST

Page 1



NOPI-374-WR1

U and Th Isotope Activities FILENAME= NP374U1.CHN
Sample # NOPI-374-WR1 Sep. date | 6/27/94
Analyst OCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 1.0008 | 0.2794 | 454.83 | 1/22/93 | 551 [448.27227] Th-228/U-232=| 0.474133
Counting time for Th= 8505 (mins.) Counting time for U= 8505 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=] 0.9960875 CF for U-232=] 1.003808
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| [ | | | | 21887 | 19711 | 20453 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| | i | | | 3896 | 239 | 560 |
28.7
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ #vALUE! | #VALUE! [ #VALUE! | #vALUE! | | 21491 [ 19472 [19817.534]
U-238(dpm/g)=| 134.50546| + | 1.308108
U-234(dpm/g)=|121.86917| + | 1.216409
Th-232(dpm/g)=| #VALUE! | + | #VALUE!
Th-230(dpm/g)=| #VALUE! | = | #VALUE!
U-234/U-238=| 0.9060537| + | 0.008897
Th-230/U-234=| #VALUE! | £ | #VALUE!
Th-230/Th-232=| #VALUE! | + | #VALUE!
U234/Th-232=| #VALUE! | + | #VALUE!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |180298.33
(m-1)

Thi(ppb)=

Spike 26A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2127.6928 212.54069 21.242886

Page 1



NOPI-374(2)-WR1

U and Th Isotope Activities FILENAME= NP374U2.CHN

NP364Th2.CHN

Sep. date 8/65/94

Sample # NOPI-374-WR1

Analyst OCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0008 | 0.2794 | 454.83 [ 1/22/93 | 561 [448.15413] Th-228/U-232=| 0.4953699
Counting time for Th=| 13954 (mins.) Counting time for U=| 13954 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 7 (days)
CF for Th-228=| 0.988322 CF for U-232=| 1.011364
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 552 | 40158 [ 3230 | 2218 | | 1341 2078 | 865 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 172 | 4805 [ 623 | 780 | | 205 512 | 165 |
Th-232* Th-230* Th-228sp Ra-224* yU-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 380 | 35853 [2180.6898] 1438 | | 1186 1566 | 692.13462]|
P U-238(dpm/g)=|203.51958| + | 8.875371
oo U-234(dpm/g)=} 280.55604| + | 11.3523
Th-232(dpm/g)=| 10.703794| + | 0.492978
Th-230(dpm/g)=| 1009.903 | + | 18.47044
U-234/U-238={1.3785211 £ | 0.048287
Th-230/U-234=| 3.599648 | + | 0.080983
Th-230/Th-232= 94.35 + { 4.043309
U234/Th-232=}26.210896]| % 1.6069
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |272808.56
(m-1)
Th(ppb)= |43806.594
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2222.4084 222.00207 22.188526
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NOPI-375-WR1

U and Th Isotope Activities FILENAME= NP375U2.CHN
NP375TH.CHN
Sample # NOPI-375-WR1 Sep.date | 5/24/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0004 | 0.2494 | 454.83 | 1/22/93 | 487 [449.02909] Th-228/U-232=| 0.4543059
Counting time for Th=] 7069.03 (mins.) Counting time for U=| 1324.025 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 06.9965799 CF for U-232={ 1.0014085
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 183 | 8214 | 963 | 428 | | 32439 | 33861 | 7067 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 24 | 221 | 79 | 157 ] | 3683 | 2414 | 705 |
Th-232* Th-230* Th-228sp Ra-224~ U-238* U-234* U-232sp
counts counts counts counts counts counts counts
159 | 7993 [713.62146] 271 | | 28756 | 31447 [6353.0517]
U-238(dpm/g)=| 502.1734 | £ | 6.592254
U-234(dpm/g)=|[549.16702| £ | 7.182031
Th-232(dpm/g)=[11.230142| £ | 0.905605
Th-230(dpm/g)=| 564.5442 | + | 19.22905
U-234/U-238=| 1.0935805( + | 0.008496
Th-230/U-234=| 1.0280009( + | 0.012644
Th-230/Th-232=| 50.27044 | + | 3.757265
U234/Th-232={48.901163| £ | 3.99494
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |[673140.14
{m-1)

Thi(ppb)=

Spike 25A  Spike 258  Spide 25C
10/9/92
Th-228 (dpm/g)= 2042.1599 203.99658 20.388925
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U and Th Isotope Activities

Sample # NOPI-376-WR1

NOPI-376-WR1

FILENAME= NP376U1.CHN

NP376TH1.CHN

Sep.date [ 6/7/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0068 | 0.2505 | 454.83 | 1/22/93 | 501 [448.86342] Th-228/U-232=| 0.4623873
Counting time for Th=] 6704.09 (mins.) Counting time for U=| 1291.02 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9967051 CF for U-232=[ 1.0013974
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
l 22 | 647 | 239 | 144 | 11650 13790 | 6885 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 0 | 55 | 31 | 85 | 398 684 | 332.5 |
Th-232* Th-230* Th-228sp Ra-224* - U-238* u-234* U-232sp
counts counts counts counts counts counts counts
[ 22 | 592 [179.48237] 1355 | 11252 13106 | 6543.356 |
U-238(dpm/g)=} 192.04717| + [ 2.919371
U-234(dpm/g)=| 223.69092| + | 3.300935
Th-232(dpm/g)=] 6.3297349 1.410248
Th-230(dpm/g)=}170.32741 12.89289
U-234/U-238=[1.1647707] + | 0.014657
Th-230/U-234=|0.7614409| £ | 0.03063
Th-230/Th-232=|26.909091| + | 5.833761
U234/Th-232=|35.339698| + | 7.890841
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |257430.32
{m-1)
Th(ppb)= |25905.218
Spike 26A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2077.7197 207.54874 20.743954
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NOPI-377-WR1

U and Th isotope Activities FILENAME= NP377U1.CHN
Sample # NOPI-377-WR1 Sep.date | 6/27/94
Analyst OoCL
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0215 | 0.2422 | 454.83 | 1/22/93 | 551 [448.27227] Th-228/U-232=| 0.474133
Counting time for Th=] 1636.1 {mins.) Counting time for U=} 1636.1 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9984457 CF for U-232=| 1.001513
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| { | | | | 9725 | 11914 | 8114 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| | { | | | 680 | 600 | 440 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| #VALUE! | #VALUE! [ #VALUE! [ #VALUE! | L 9045 | 11314 l7662.4072]
i U-238(dpm/g)=| 125.46454| + | 1.886444
Lo U-234(dpm/g)=| 156.93817| + | 2.258921
Th-232(dpm/g)=| #VALUE! | + | #VALUE!
Th-230(dpm/g)=| #VALUE! | + | #VALUE!
U-234/U-238=| 1.2508568| + | 0.017094
Th-230/U-234=| #VALUE! | + | #VALUE!
Th-230/Th-232=| #VALUE! | + | #VALUE!
U234/Th-232=| #VALUE! | + | #VALUE!

Decay U-238 Th-232

constant 2.948E-16 9.413E-17 U(ppb)= |168179.39
(m-1)
Th(ppb)= | #VALUE!

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2127.6928 212.54069 21.242886
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NOPI-377(2)-WR1

U and Th Isotope Activities FILENAME= NP377U2.CHN
NP377Th2.CHN
Sample # NOPI-377-WR1 Sep. date 8/5/94
Analyst OCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g) :
| 1.0215 | 0.2422 | 454.83 | 1/22/93 | 561 |448.15413| Th-228/U-232=| 0.4953699
Counting time for Th=| 13954 (mins.) Counting time for U=] 13954 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 7 (days)
CF for Th-228=| 0.988322 CF for U-232=| 1.011364
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 2025 | 18615 | 18013 | 2147 | | 1524 | 1751 | 1902 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 7 | 528 | 403 | 805 | | 217 | 384 | 443 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234~ U-232sp
counts counts counts counts counts counts counts
[ 218 | 18087 [17528.114] 1342 | [ 1307 | 1367 [1442.6063]
U-238(dpm/g)=| 96.269992( + | 3.309687
U-234(dpm/g)=[100.68943| + | 3.334728
Th-232(dpm/g)=| 0.6546574| + | 0.043916
Th-230(dpm/g)=|54.315546] + | 0.567683
U-234/U-238=| 1.0459067| + | 0.036641
Th-230/U-234=) 0.5394364| + | 0.013484
Th-230/Th-232=| 82.96789 | £ | 5.56452
U234/Th-232=|153.80475| + | 11.50643

Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [129045.486
(m-1)

Th(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2222.4084 222.00207 22.188526
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NOPI-378-WR1

U and Th Isotope Activities FILENAME= NP378U1.CHN
Sample # NOPI-378-WR1 Sep. date 7/7/94
Analyst OCL
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
{ 1.0807 | 0.2391 | 454.83 | 1/22/93 | 561 [448.15413] Th-228/U-232=| 0.4797473
Counting time for Th= 4219 (mins.) Counting time for U= 4219 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=]| 0.9975581 CF for U-232=} 1.0023769
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| | | { | | 1265 | 1537 | 711 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| | | | | | 138 | 224 | 128 |
Th-232* Th-230* Th-228sp Ra-224* u-238* U-234~- U-232sp
counts counts counts counts counts counts counts
[ #VALUE! | #VALUE! | #VALUE! | #VALUE! | [ 1127 | 1313 [581.61757]
U-238(dpm/g)=[201.44714| £ | 9.442229
U-234(dpm/g)=[234.69396} + | 10.64458
Th-232(dpm/g)=| #VALUE! | + | #VALUE!
Th-230(dpm/g)=| #VALUE! | + | #VALUE!
U-234/U-238=| 1.1650399| + | 0.044228
Th-230/U-234=] #VALUE! | + | #VALUE!
Th-230/Th-232=| #VALUE! | + | #VALUE!
U234/Th-232=| #VALUE! | + | #VALUE!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [270030.54
(m-1)

Th{ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2152.3199 215.00075 21.488762
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U and Th Isotope Activities

Sample # NOPI-379-WR1

NOPI-379-WR1

FILENAME= NP379U1.CHN

NP379TH1.CHN

Sep. date 6/7/94

Analyst JDP
Sample Spike uU-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0052 | 0.2513 | 454.83 | 1/22/93 | 501 |448.86342| Th-228/U-232=| 0.4623873
Counting time for Th=] 6710.24 (mins.) Counting time for U=} 1293.84 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.996703 CF for U-232=( 1.0013984
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 2907 | 5957 | 2110 | 829 | | 9092 | 10637 | 6867 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 82 [ 2175 [ 202 | 144 | | 4635 | 608 | 255 |
Th-232* Th-230*  Th-228sp  Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 215 | 5739.5 |1662.8865| 685 | [ 8628.5 | 10029 [6602.7667]
U-238(dpm/g)=| 146.64376| + | 2.344516
U-234(dpm/g)=|170.44564| + | 2.638526
Th-232(dpm/g)=|6.7086631| + | 0.415771
Th-230(dpm/g)=| 179.0901 | + | 4.53704
U-234/U-238=| 1.1623109| + | 0.016601
Th-230/U-234=(1.0507168| + | 0.017003
Th-230/Th-232=|26.695349| + | 1.587167
U234/Th-232=|25.406797} + | 1.62297
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [196569.15
(m-1)
Th(ppb)= [27456.028
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2077.7197 207.54874 20.743954
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ST
Y

U and Th Isotope Activities

Sample # NOPI-380-WR1

NOPI-380-WR1

FILENAME=

NP380U1.CHN

NP380TH1.CHN

Analyst OoCL
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0882 | 0.2007 | 454.83 | 1/22/93 | 561 [448.15413] Th-228/U-232=( 0.4797473
Counting time for Th= 4219 {mins.) Counting time for U=] 4219.09 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9975581 CF for U-232=| 1.0023769
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 u-232
counts counts counts counts counts counts counts
l 21 | 158 [ 2346 | 77 | 1968 2082 | 2685 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 10 | 688 | 19 | 22 | 216 162 | 312 |
28.7
Th-232* Th-230*  Th-228sp  Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 11 | 89.2 [2318.7741] 55 | 1752 1920 [ 2367.373 ]
U-238(dpm/g)=| 92.866445| + | 2.755755
U-234(dpm/g)=[101.77145] + | 2.971912
Th-232(dpm/g)=[0.2855869| + | 0.062598
Th-230(dpm/g)=|2.3158498| + | 0.190342
U-234/U-238=| 1.0958904| + | 0.034454
Th-230/U-234=[0.0227554| + | 0.001878
Th-230/Th-232=(8.1090909| + | 1.883478
U234/Th-232=| 356.359 | + [ 78.80132
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |124483.16
(m-1)
Th(ppb)= |1168.7993
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2152.3199 215.00075 21.488762
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NOPI-381-WRH1

U and Th Isotope Activities FILENAME= NP381U1.CHN
NP381TH1.CHN
Sample # NOPI-381-WR1 Sep. date 717/94
Analyst OoCL
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/q) of spike  ref. and sep. (dpm/g)
| 1.0181 | 0.2451 | 454.83 | 1/22/93 | 561 [448.15413] Th-228/U-232=[ 0.4797473
Counting time for Th=] 4219.085 {mins.) Counting time for U=] 4219.09 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.997558 CF for U-232=| 1.0023769
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 u-232
counts counts counts counts ] counts counts counts
| 33 | 3916 | 337 | 124 | | 9815 | 10950 | 1952 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 9 | 154 | 114 | 21 | | 418 | 3896 | 234 |
28.7
Th-232* Th-230* Th-228sp Ra-224* u-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 24 | 3762 |[194.07352] 103 | | 9397 [ 10554 ]1713.9262]
U-238(dpm/g)=|591.53084] £ | 14.6597
U-234(dpm/g)={664.36272] + | 16.3225
Th-232(dpm/g)=|6.4008522| + | 1.167526
Th-230(dpm/g)=[ 1003.3336| + | 56.95826
U-234/U-238=| 1.1231244| = | 0.015611
Th-230/U-234=|1.5102196} + | 0.02812
Th-230/Th-232={ 156.75 + | 27.4014
U234/Th-232=|103.79285| £ | 19.10296
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |792919.65
(m-1)

Th(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2152.3199 215.00075 21.488762
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U and Th Isotope Activities

Sample # NOPI-382-WR1

NOPI-382-WR1

FILENAME= NP382U1.CHN

NP382TH1.CHN

Sep. date 6/7/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/q) of spike  ref. and sep. (dpm/g)
| 1.0011 | 0.2509 | 454.83 | 1/22/93 [ 501 |448.86342| Th-228/U-232=| 0.4623873
Counting time for Th=] 6711.25 (mins.) Counting time for U=] 1294.74 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9967026 CF for U-232=| 1.0013987
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 534 | 42938 | 3081 | 1975 | | 40510 36060 | 4450 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 168 | 1003 | 3856 | 471 | | 5876 5719 | 1248 |
Th-232* Th-230* Th-228sp Ra-224* uU-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 366 | 41935 [2288.0394| 1504 | | 34634 30341 [3197.5276]
U-238(dpm/g)=| 1218.5006]| + | 19.24322
U-234(dpm/g)=| 1067.4634| + | 16.9606
Th-232(dpm/g)=| 8.3207198| + | 0.390031
Th-230(dpm/g)=|953.35898| + | 17.78109
U-234/U-238=|0.8760467| + | 0.006343
Th-230/U-234=)| 0.8931069| + | 0.006379
Th-230/Th-232=| 114.5765 | + | 4.988946
U234/Th-232=| 128.28979| + | 6.349606
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |1633343.6
(m-1)
Th(ppb)= |34053.568
Spike 26A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2077.7197

207.54874 20.743954
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U and Th Isotope Activities

Sample # NOPI-385-WR1

NOPI-385-WR1

FILENAME=

NP385U1.CHN

NP385TH1.CHN

Sep. date 6/7/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/qg)
| 1.0066 | 0.2512 | 454.83 | 1/22/93 [ 501 [448.86342] Th-228/U-232=| 0.4623873
Counting time for Th=] 6712.16 (mins.) Counting time for U= 1290 {mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=} 0.9967023 CF for U-232=( 1.0013971
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 u-232
counts counts counts counts counts counts counts
| 114 | 2128 | 724 | 269 | | 10601 | 10809 | 7398 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 0 | 36.5 | 14 | 21 | | 4255 | 291 | 221 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 114 | 2091.5 [585.16162| 248 | [ 10175.5 ] 10518 | 7166.987 |
U-238(dpm/g)=|{ 1569.03623| + | 2.409293
U-234(dpm/g)=| 164.38927| + | 2.48052
Th-232(dpm/g)=| 10.09048 | + | 1.016745
Th-230(dpm/g)=| 185.12491| + | 7.964977
U-234/U-238=| 1.0336593| + | 0.014129
Th-230/U-234=|1.1261374| = | 0.026707
Th-230/Th-232=| 18.346491| £ | 1.763732
U234/Th-232=|16.291521| + | 1.659884
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [213180.69
(m-1)
Th(ppb)= | 41296.53
Spike 26A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2077.7197 207.54874 20.743954
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U and Th Isotope Activities

Sample # NOPI-387-WR1

NOPI-387-WR1

FILENAME=

NP387U2.CHN

NP387TH.CHN

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0025 | 0.2495 | 454.83 | 1/22/93 | 487 [449.02909] Th-228/U-232=| 0.4543059
Counting time for Th=] 7069.98 {mins.) Counting time for U=] 1325.1 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9965796 CF for U-232=| 1.0014089
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 354 | 4751 | 2185 | 796 | | 7200 | 7076 | 6193 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
l 0 | 51 | 139 | 133 | | 820 | o281 | 285 |
Th-232* Th-230* Th-228sp Ra-224* U-238* uU-234* U-232sp
counts counts counts counts counts counts counts
| 354 | 4700 [1663.7626] 663 | | 6880 | 6795 [5899.6882]
U-238(dpm/g)=| 130.32269| = | 2.258615
U-234(dpm/g)=[128.71259| + | 2.23973
Th-232(dpm/g)={ 10.802418| + | 0.618906
Th-230(dpm/g)=]143.42193| = | 3.70725
U-234/U-238=| 0.9876453| + | 0.016533
Th-230/U-234=] 1.1142805] + 0.0209
Th-230/Th-232=| 13.276836] + | 0.731473
U234/Th-232=]11.915166| £ | 0.713451
Decay uU-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [174691.51
(m-1)
Th(ppb)= [44210.221
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2042.1599 203.99658 20.388925
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NOPI-387-WR1A

FILENAME= NP387U3.CHN

NP387TH.CHN

Sep. date [ 5/24/94

U and Th Isotope Activities

Sample # NOPI-387-WR1

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike ref. and sep. (dpm/g)
| 1.0025 | 0.2495 | 454.83 | 1/22/93 | 487 [449.02909] Th-228/U-232=( 0.4543059
Counting time for Th=| 7069.98 (mins.) Counting time for U=| 1464.78 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 20 (days)
CF for Th-228=| 0.9965796 CF for U-232=| 1.0195935
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 354 | 4751 | 2185 | 796 | 8519 | 8710 [ 7777 |
Bkgd Bkgd Bkgd bkgd bkad bkgd bkgd
l 0 | 51 [ 139 | 133 | 132 | 190 | 235 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 354 [ 4700 |1663.7626] 663 | 8387 | 8520 [7397.0658]
) U-238(dpm/g)=| 126.7091 | = | 1.987229
55",: U-234(dpm/g)=| 128.71844| + | 2.008151
Th-232(dpm/g)=| 10.802418] + | 0.618906
Th-230(dpm/g)=| 143.42193| + | 3.70725
U-234/U-238=)1.0158579| + | 0.01548
Th-230/U-234={1.1142299| + | 0.020096
Th-230/Th-232=]13.276836| + | 0.731473
U234/Th-232=| 11.815706| + | 0.707548
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |169847.67
(m-1)
Th(ppb)= |44210.221
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2042.1599 203.99658 20.388925
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NOPI-390-WR1

U and Th Isotope Activities FILENAME= NP390U2.CHN
NP390TH.CHN
Sample # NOPI-390-WR1 Sep.date | 5/24/94
Analyst JDP .
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/qg)
| 1.0064 | o0.249 | 454.83 | 1/22/93 | 487 [449.02909] Th-228/U-~232=| 0.4543059
Counting time for Th=} 7071.28 (mins.) Counting time for U=] 1325.91 (mins.)
Days btwn. sep. and count.= 1 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9965791 CF for U-232=| 1.0014091
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 56 | 2280 | 372 | 132 | | 16279 | 19365 | 5705 |
Bkgd Bkgd Bkgd bkgd , bkgd bkgd bkgd
| 49 | 295 | 64 | 28 | | 3178 | 2143 [ 927 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 51.1 | 2250.5 [252.42633] 104 | [ 13101 | 17222 [4771.2767]
U-238(dpm/g)=|305.05141| + | 4.693369
U-234(dpm/g)=|401.00721| + | 6.040777
Th-232(dpm/g)=] 10.21734 | + | 1.464516
Th-230(dpm/g)=|449.98287| + | 25.16192
U-234/U-238=| 1.3145561| + 1 0.013978
Th-230/U-234=|1.1221316| * | 0.024845
Th-230/Th-232=144.041096| + | 5.957075
U234/Th-232=| 39.247709| + | 5.656607
Decay U-238 Th-232 )
constant 2.948E-16 9.413E-17 U(ppb)= [408907.26
{m-1)

Thi(ppb)=

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 2042.1599 203.99658 20.388925

Page 1



NOPI-390(2)-WR1

FILENAME= NP390U2.CHN

NP390Th2.CHN

Sep. date 8/5/94

U and Th Isotope Activities

Sample # NOPI-390-WR1

Analyst OoCL
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
[ 10064 | 0.2409 | 454.83 | 1/22/93 | 561  [448.15413] Th-228/U-232=| 0.4953699
Counting time for Th= 13954 (mins.) Counting time for U=] 13954 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 7 (days)
CF for Th-228=| 0.988322 CF for U-232=| 1.011364
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 254 | 7284 | 1677 | 784 | | 1636 | 1569 | 1040 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 41 [ 508 | 684 | 319 | | 179 | 177 | 389 |
Th-232* Th-230* Th-228sp Ra-224* uU-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 213 | 6776 |766.79711] 465 | | 1457 | 1392 [643.68519]
U-238(dpm/g)=|242.81729| + | 9.629735
U-234(dpm/g)=[231.98467| + | 9.276159
Th-232(dpm/g)=| 14.761223| + | 0.993871
Th-230(dpm/g)=|469.68707| + | 12.7187
U-234/U-238=| 0.9553878| + [ 0.033759
Th-230/U-234=|2.0242159| + [ 0.056339
Th-230/Th-232=| 31.812207| + [ 2.03058
U234/Th-232=|15.7156817| £ | 1.23068
Decay uU-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |325485.31
(m-1)
Th{ppb)= [60412.119
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2222.4084 222.00207 22.188526

Page 1



U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-137

Date 8/1/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNOj.

Weights: SPEX LiBO, (Lot# _07911H) 3.1616g
Sample powder 1.0092¢g
B2 228Th spike #  25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .4412g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy] acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)3-9H,0 (Lot# 917079) 37.70g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/15/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNOj; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5 ml 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date ~ 8/22/94

Th Counting Date  8/22/94
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ACQ 08-21-94 AT 23:04:51 RT : 83111.2 LT : 83104.7

No detector description was entered
U count sample NOPI-137 c¢hannel 7

RANGE : 58 = 403.07keV to 153 = 425.04keV
AREA : Gross = 9304 Net = 8424 +/- 147
CENTROID : 126.58 = 418.93keV
SHAPE : Fwhm = 7.67keV Fwtm = 14.09keV

c
ID : SB-125 at  427.89keV
Corrected Rate = 0.101 +/- 0.00 25-157

U-23%

RANGE : 318 = 463.19keV to 398 = 481.69keV
AREA : Gross = 10736 Net = 9184 +/- 169
CENTROID : 375.86 = 476.57keV
SHAPE : Fwhm = 8.18keV Fwtm = 13.70keV

ID : SB-125 at 463.38keV
Corrected Rate =.0.111 K) 2:g4f Q.00

RANGE : 562 = b519.61lkeV to 634 = 536.26keV
AREA : Gross = 2654 Net = 2192 +/- 86
CENTROID : 612.80 = 531.36keV

SHAPE : Fwhm = 5.33keV Fwtm = 11.66keV

COUNTS
94304 v

ID : No close library match U"/L?)’Z- 567 -0>4
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ACQ 08-21-94 AT 23:04:51 RT : 613658.0 LT
No detector description was entered
2nd count U sample NOPI—;94, channel 7

L3
RANGE : 35 = 397.75keV to 156 = 425.73keV
AREA : Gross = 69997 Net = 65666 +/— 387
CENTROID : 125.96 = 418.78keV

SHAPE : Fwhm 7.88keV Fwtm = 15.92keV

ID : No close library match \)2383
RANGE : 270 = 452.09%9keV to 414 = 485.39keV
AREA : Gross = 84564 Net = 80843 +/- 409
CENTROID : 373.14 = 475.94keV
SHAPE : Fwhm = 8.63keV Fwtm = 17.14keV
ID : No close library match kv>134
RANGE : 527 = 511.52keV to 636 = 536.73keV
AREA : Gross = 20634 Net = 18169 +/- 211
CENTROID : 610.52 = 530.83keV
SHAPE : Fwhm = 9.1l4keV Fwtm = 16.20keV
ID : No close library match k>2$2_
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U/Th Fusion (Nopal whole rock samples)
Sample 1. D. # NoPT 137

Date 6?()1‘5(4"(

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 2321-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot# ___O7qll #) __3.0136 ¢
Sample powder 3%25 g
B2J-28Th spike # _ 25 B Reference Date l ll 12 { 93
Reference Activityz3 L] 4 20433 pCi/g Spike Weight __ - S O3 2— g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 mi of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)39H,0 (Lot#__ 42023 ) 37.5 g

o—

10% TBP/amyl acetate (Lot#s _144o-C1 / oy SR )y 2> mi

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 2 ml conc HF and diluted to 20-30 ml with 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#___ 44 (o3 A )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain ___._/
Wash 3 volumes (~35 ml) 9M HCI --> Th e _(__/
Elute 4 volumes (~50 ml) 0.1M HC1 --> U and Fe Y R v

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M

HNO,)
Heat Th fraction to evaporate HCI «_/
Add ~5 ml conc HNO; to dissolve residue __\{
Add equal vol (~5 ml) DI water so soln 8M HNO, ;//
Load onto column in 8M HNO, P ’
Wash 3-4 column vols 8M HNO, v . S J
Elute 4-5 column vols 9M HCI --> Th v T T

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO, Z

Load onto column in 8M HNO, 4

Wash 2 vols (8-10 ml) 8M HNO; --> Fe _/ _a/ )
Elute 4-5 vols 0.IM HCl --> U V7 = o

v

\

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5 ml1 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date %ﬂ

Th Counting Date



NOPI-137-WR1

U and Th Isotope Activities FILENAME=

Sample # NOPI-137

NP137U.CHN

NP137Th.CHN

Sep. date | 8/15/94

/

Analyst OoCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (@) weight (g) (dpm/qg) of spike  ref. and sep. (dpm/g)
[ 10002 | 0.4412 | 454.83 [ 1/22/93 | 561 [448.15413] Th-228/U-232=| 0.5006564
Counting time for Th= 1385 (mins.) Counting time for U= 1385 (mins.)
Days btwn. sep. and count.= 6 (days) Days btwn. sep. and count.= 6 (days)
CF for Th-228=| 0.9935915 CF for U-232=| 1.0062372
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 u-232
counts counts counts counts counts counts counts
[ s52 | 40158 | 3230 | 2218 | 9573 10304 | 2654 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 172 | 4305 | 623 | 780 | 765 1500 | 387 |
i
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234*  U-232sp
counts counts counts counts counts couﬁ,t;s;v ) counts
[ 380 | 35853 [2167.1092] 1438 | ! 8808 8804 | 2252.948 |
U-238(dpm/g)= 765.97008] + [ 16.8034
: U-234(dpm/g)=} 765.62223| = | 16.66595
Th-232(dpm/g)=| 17.199991| + | 0.79217
Th-230(dpm/g)=| 1622.8192| + | 29.68026
U-234/U-238=] 0.9995459| £ | 0.014189
Th-230/U-234=}2.1196082( + | 0.023407
Th-230/Th-232=| 94.35 + | 4.043309
U234/Th-232=|44.512943| + | 2.267554
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |1026747.4
(m-1)
Th{ppb)= |70393.077
Spike 26A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2246.1254 224.37123 22.425317

Page 1



NPIDTUL . CHW

MCB # 1 ACQ 09-22-94 AT 04:03:09 RT : 55974.0 LT : 55973.1
No detector description was entered
Sample NOPI-137 U 9/23/93

ROI # 1-1 RANGE : 72 = 3.97keV to 157 = 4.18keV
AREA : Gross = 4603 Net = 4258 +/- 94
CENTROID : 144.89 = 4.15keV
SHAPE : Fwhm = 0.03keV Fwtm = @.10keV

ID : No close library match

ROI # 1-2 RANGE : 286 = 4.50keV to 385 = 4.74keV
AREA : Gross = 5321 Net = 5058 +/—- 96
CENTROID : 372.37 = 4.71keV
SHAPE : Fwhm = ©.03keV Fwtm = 0.11lkeV

ID : No close library match

ROI # 1-3 RANGE : 521 = 5.08keV to 603 = 5.29keV
AREA : Gross = 4465 Net = 4195 +/- 88
CENTROID : 590.63 = 5.26keV
SHAPE : Fwhm = 0.04keV Fwtm = 0.10keV

ID : No c¢lose library match
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i+, MCB

ROI

ROT

ROT

ROT

NPID T T .

ACQ ©9-28-94 AT ©1:41:16 RT : 152388.4 LT
No detector description was entered
Sample NOPI-137 Th 9/30/94

RANGE : 30 = 3.86keV to 85 = 4.00keV
AREA : Gross = 139 Net = 83 +/- 23
CENTROID : 69.06 = 3.96keV

SHAPE : Fwhm = 0.00keV Fwtm = 0.02keV

ID : No c¢lose library match

RANGE : 243 = 4.39keV to 348 = 4.65keV
AREA : Gross = 3634 Net = 3507 +/- 75
CENTROID : 334.80 = 4.62keV

SHAPE : Fwhm = 0.04keV Fwtm = 0.12keV

ID : No close library match

RANGE : 574 = 5.21keV to 645 = 5.39keV
AREA : Gross = 1197 Net = 1089 +/- 48
CENTROID : 630.64 = 5.35keV

SHAPE : Fwhm = 0.03keV Fwtmn = 0.07keV

ID : No c¢lose library match

RANGE : 692 = 5.51keV to 750 = 5.65keV
AREA : Gross = 439 Net = 380 +/- 30
CENTROID : 731.45 = 5.60keV

SHAPE : Fwhm = 0.04keV Fwtm = 0.08keV

ID : No close library match

152386.8
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-139

Date 8/12/94 Analyst JDP

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # _07911H) 3.0009g
Sample powder .5051g
22U-228Th spike #  25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .5024g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of A(NO;3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min., to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3);-9H,0 (Lot # 917079) 37.5g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 mi of 1 M H,50, (extract, pour into separatory funnel, and
save HySO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO5;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HC1 --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/16/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNOj to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5ml 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/21/94

Th Counting Date  8/21/94



NP2 Y. Hw

MCB # 1 ACQ 08-21-94 AT 19:50:30 RT : 84842.4 LT : 84835.5
No detector description was entered
NOPI-139-WR1l U 8/23/94

ROI # 15-1 RANGE : 46 = 401.18keV to 150 = 425.04keV
AREA : Gross = 27358 Net = 24085 +/- 279
CENTROID : 125.34 = 419.39keV
SHAPE : Fwhm = 7.27keV Fwtm = 15.01keV

ID : SB-125 at 427.89keV

Corrected Rate = 0.284 +/~ @0.00

ROI # 15-2 RANGE : 272 = 453.04keV to 401 = 482.64keV
AREA : Gross = 32133 Net = 29620 +/- 286
CEN'TROID : 375.59 = 476.81keV
SHAPE : Fwhm = 8.50keV Fwtm = 15.66keV
ID : SB-125 at 463.38keV
Corrected Rate = 0.349 +/~- 0.00

ROI # 15-3 RANGE : 534 = 513.16keV to 633 = 535.88keV
AREA : Gross = 11629 Net = 10196 +/- 181
CENTROID : 613.41 = 531.39keV
SHAPE : Fwhm = 7.93keV Fwtm = 13.73keV

ID : No c¢lose library match
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MCB # 1

ROI # 15-1

ROT # 15-2

. ROTI # 15-3

ACQ ©08-19-94 AT 02:40:31 RT : 234650.8 LT
No detector description was entered
NOPI-302-WR1 U 8/22/94

124
RANGE : 38 = 399.34keV to 154 = 425.96keV
AREA : Gross = 76761 Net = 68103 +/- 478
CENTROID : 125.49 = 419.42keV
SHAPE : Fwhm = 7.49keV Fwtm = 14.92keV
ID : SB-125 at 427.89keV
Corrected Rate = 0.290 +/~- 0.00
RANGE : 264 = 451.21keV to 402 = 482.87keV
AREA : Gross = 90225 Net = 84318 +/- 464
CENTROID : 374.85 = 476.64keV
SHAPE : Fwhm = 8.37keV Fwtm = 17.45keV
ID : SB-125 at 463.38keV
Corrected Rate = @.359 +/- ©0.00
RANGE : 519 = 509.72keV to 636 = 536.57keV
AREA : Gross = 32614 Net = 29841 +/- 286
CENTROID : 616.82 = 532.17keV

SHAPE : Fwhm 8.85keV Fwtm = 16.39keV

ID : No close library match

NPI%‘WWCH'\)

234639.0
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0 7} @ 2 9 2 7] 9
%] 3 7
10: 12 14 38 72 114 157 136
144 110 116
20: 82 97 96 79 84 89 81
78 83 86
30: 100 106 91 97 88 199 108
117 lie 121
40: 127 135 128 123 102 123 108
130 134 158
50: 148 153 143 l4e6 148 le61l 164
176 163 177
60: 159 174 193 194 188 163 188
203 244 248
70: 208 188 266 232 280 253 265
267 271 270
80: 304 347 ‘ 273 318 342 368 343
434 399 402
90: 436 477 488 501 479 522 557
613 617 722
109: 707 776 775 820 864 940 999
1048 1657 lie1
119: 1123 1186 1254 1303 1298 1304 l466
1476 1476 1549
120: 1573 1639 1676 1773 1894 19@6 1992
1967 2038 1996
130: 2105 2018 2031 1915 1824 l662 1581
1229 1101 866
149: 785 588 436 326 229 163 119
72 58 45
150: 35 37 24 35 21 28 37
19 21 22
160: 40 24 31 34 31 29 23
36 41 39
170: 22 37 31 36 40 40 33
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PJP[5Q77+CPﬂJ

' MCB # 1 ACQ 09-02-94 AT 04:24:46 RT : 315715.8 LT : 315707.2
No detector description was entered
Sample NOPI-139-WR1 Th 9/6/94

ROI # 15-1 RANGE : 39 399.57keV  to 63 = 405.08keV
AREA : Gross = 50 Net = 31 +/- 10
Could not properly fit the peak.

ROI # 15-2 RANGE : 238 = 445.24keV to 361 = 473.46keV
AREA : Gross = 16453 Net = 16080 +/- 153
CENTROID : 335.08 = 467.52keV
SHAPE : Fwhm = 8.26keV Fwtm = 15.55keV

ID : 8SB-125 at 463. 38keV

Corrected Rate = 90.051 +/- 0.00

ROI # 15-3 RANGE : 576 = 522.80keV to 679 = 546.44keV
AREA : Gross = 2340 Net = 2234 +/- 63
CENTROID : 657.65 = 541.54keV
SHAPE : Fwhm = 4,.65keV Fwtm = 13.91keV

ID : No close library match

ROI # 15-4 RANGE : 716 = 554,93keV to 802 = 574,67keV
AREA : Gross = 1140 Net = 879 +/- 66
CENTROID : 766.83 = 566.59keV
SHAPE : Fwhm = 5.40keV Fwtm = 10.77keV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)
Sample . D. # _ /)0 PL-139~WR1
Date 3 J 12 , g4

{ t

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# 074N & ) _3.006F ¢
Sample powder 5051 g
232-228Th spike # 258 Reference Date ___{ (} 22 ! a3
Reference Activit);u ZM 7e4-88  pCilg Spike Weight __ -~ 5024 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,),9H,0 (Lot# 71 7079y 37.5

10% TBP/amyl acetate (Lot#s _ Ja40-L1 / G026 ) 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.




Column Separation:
Resin: BIO-RAD Anion Exclﬁnfe Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 3fx )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vois 9M HC)

Load sample in 9M HCI and allow to drain -
Wash 3 volumes (~35 ml) 9M HC] --> Th _~ = - ’
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe Z S~ ~ _/

Separation Date 3/ [L I q ‘{'
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO;)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCl --> Th

'\\K\ NN

\_\

-
- —
Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO;
Load onto column in 8M HNO;

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

NN
AN

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date

Th Counting Date



U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-142

Date 8/12/94 Analyst JDP

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # _07911H)  3.0158g
Sample powder 9851g
22(J-28Th spike # 25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .5014g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 mi of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy] acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO;3);-9H,0 (Lot # 917079) 37.5g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,S0,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date 8/16/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HC]

Add ~5 ml conc HNOj to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNQO;
Load onto column in 8M HNO;,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 mi conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/21/94

Th Counting Date  8/21/94



NPIYaU. cHNM

~ MCB # 1 ACQ ©08-21-94 AT 23:43:35 RT : 72244.2 LT : 72238.1
N No detector description was entered
NOPI-142-WR1 U 8/23/94

ROI # 1-1 RANGE : 87 = 4.01lkeV to 161 = 4.19keV
AREA : Gross = 17960 Net = 15913 +/- 199
CENTROID : 145.35 = 4.15keV
SHAPE : Fwhm = ©.03keV Futm = @.10keV

ID : No close library match

ROI # 1-2 RANGE : 270 = 4.46keV to 386 = 4.75keV
AREA : Gross = 25914 Net = 23885 +/- 248
CENTROID : 373.43 = 4.72keV
SHAPE : Fwhm =  0.03keV Fwtm = 0.10keV

ID : No c¢lose library match

ROI # 1-3 RANGE : 526 = 5.09keV to 603 = 5.29%keV
AREA : Gross = 3517 Net = 2943 +/- 99
CENTROID : 591.68 = 5.26keV
SHAPE : Fwhm = 0.03keV Fwtm = @.10keV

ID : No close library match
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‘/ﬁACHm)
PP
MCB # 1 ACQ 09-02-94 AT 04:24:46 RT : 315770.3 LT : 315761.7

No detector description was entered
Sample NOPI-142-WR1 Th 5/6/94

ROI # l1le6-1 RANGE : 13 = 391.31keV to 71 = 404.56keV
AREA : Gross = 1067 Net = 566 +/- 71
CENTROID : 56.42 = 4Q1.23keV
SHAPE : Fwhm = 1.94keV Fwtm = 7.81keV

ID : No c¢lose library match

ROTI # 16-2 RANGE : 193 = 432.41keV to 369 = 472.60keV
AREA : Gross = 53320 Net = 52399 +/- 280
CENTROID : 345.39 = 467.21keV
SHAPE : Fwhm = 6.63keV Fwtm = 15.62keV
ID : SB-125 at 463.38keV
Corrected Rate = 0.166 +/- 0.00

ROI # 16-3 RANGE : 573 = 519.19keV to 691 = 546.13keV
AREA : Gross = 3859 Net = 3500 +/- 101
CENTROID : 670.06 = 541.35keV
SHAPE : Fwhm = 4.88keV Fwtm = 15.80keV
ID : No close library match

ROI # 1l6-4 RANGE : 726 = 554,13keV to 830 = 577.87keV
AREA : Gross = 2072 Net = 1586 +/- 98
CENTROID : 784.86 = 567.57keV
SHAPE : Fwhm = 5.57keV Fwtm = 11.10keV

ID : No c¢lose library match

5b
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U/Th Fusion (Nopal whole rock samples)

Sample L.D.# MO PL-{42-~wR|
Date X!(&!”l“{'

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot# 0740 # ) __ 3.0158
Sample powder L9851 g
22U.28Th spike # _ 25 B Reference Date __| [ 2z [ 43
Reference Activity 2?44 Z0¥.83 pCi/lg Spike Weight ___» SO/ g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 m! of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissoive in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,);-9H,0O is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO3)9H,0 (Lot#_G1 7079 y _37. 5 g

10% TBP/amyl acetate (Lot #s [Yo6) 1 Jori1SR )y _ 22 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SQO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.




Column Separation:
Resin: BIO-RAD Anion Exchange RemAAG 1-X8 100-200 mesh chloride form.
(Lot# __ “ALLS

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HC)

Load sample in 9M HCI and allow to drain _/
Wash 3 volumes (~35 ml) 9M HCI --> Th - S
Elute 4 volumes (~50 ml) 0.1M HCl --> U and Fe __/ ____/ ___/ _,/

Separation Date > l/ (L ! 4%

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HC]

Add ~5 ml conc HNOj to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO;,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HC! --> Th

R
- - =

l\\\ AN

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI --> U

NN

S
- =

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 ml1 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date 8‘ 2 'Li a4

Th Counting Date



U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-144

Date 8/1/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO,.

Weights: SPEX LiBO, (Lot # _07911H) 3.0988g
Sample powder 1.0521g
22{)-228Th spike #  25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  1.1062g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3;-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: Al(NO3);-9H,O (Lot # 917079) 37.51g

10% TBP/amyl acetate (Lot #s 911238/ _902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,S0O, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HC1 --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/15/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNOj to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO5)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5 ml1 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date ~ 8/22/94

Th Counting Date  8/22/94



NfCB # 1 ACQ 08-21-94 AT 23:04:51 RT : 83111.0 LT : 83104.6
No detector description was entered
channel 9 background 8/4/54

ROT # 9-1 RANGE : 84 = 407.58keV to 154 = 423.75keV NP A, omed
AREA : Gross = 1604 Net = 1345 +/- 64 oo
CENTROID : 134.60 = 419.27keV c s B
SHAPE : Fwhm = 4.75keV Fwtm = 11.02keV cafd NI
ID : SB-125 at  427.89keV -4 1ot 105
Corrected Rate = 0.016 +/- ©0.00
ROI # 9-2 RANGE : 309 = 459.58keV to 400 = 480.61keV
AREA : Gross = 1915 Net = 1671 +/- 72
CENTROID : 383.32 = 476.75keV
SHAPE : Fwhm =  4.04keV Fwtm = 12.53kev 334 ~3%9 -
ID : No close library match ] -5t
a\5
1497
ROI # 9-3 RANGE : 568 = 519.44keV to 636 = 535.16keV
AREA : Gross = 602 Net = 508 +/- 39
CENTROID : 620.36 = 531.54keV
SHAPE : Fwhm = 2.15keV Fwtm = 9.04keV gw\fbﬁﬁ Ll "0
ID : No close library match
0 o o o o o o
0 0 0
: o o o 0 0 0 o
o o o
-40: o o o o o o 2
o o o
-30: o o o o 0 o o
o o o
~20: 0 o o o o 0 o
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: 0 o o 2 o 0 o
o o o
10: o o 0 0 1 0 1
o 1 1
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1 3 2
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NOPI-144-WR1

U and Th Isotope Activities FILENAME= NP144U.CHN )
NP144Th.CHN /
Sample # NOPI-144 Sep.date | 8/15/94
Analyst OCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
I 10521 | 1.1062 | 454.83 [ 1/22/93 | 561 |448.15413] Th-228/U-232={ 0.5006564
Counting time for Th= 1385 (mins.) Counting time for U= 1385 (mins.)
Days btwn. sep. and count.= 6 (days) Days btwn. sep. and count.= 6 (days)
CF for Th-228=| 0.9935915 CF for U232=| 1.0062372
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 552 | 40158 | 3230 | 2218 | | 1604 | 1859 | 602 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 172 | 4305 | 628 | 780 | | 105 | 228 | 20 |
Th-232* Th-230*  Th-228sp  Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 880 | 35853 [2167.1092] 1438 | | 1499 | 1631 [578.39247]
U-238(dpm/g)=|{1221.1894| + | 58.36942
U-234(dpm/g)={ 1328.7258| + | 62.30935
Th-232(dpm/g)=|41.366292| + | 1.905182
Th-230(dpm/g)=|3902.9097| + | 71.38156
U-234/U-238={1.0880587| + | 0.03708
Th-230/U-234=|2.9373326| + | 0.069685
Th-230/Th-232=| 94.35 | + [ 4.043309
U234/Th-232=[32.120979| + | 2.111266

Decay U-238 Th-232

constant  2.948E-16 9.413E-17 U(ppb)=
(m-1)
Th{ppb)= [169296.63
Spike 25A  Spike 25B  Spide 25C

10/9/92
Th-228 (dpm/g)= 2246.1254 224.37123 22.425317

Page 1



U/Th Fusion (Nopal whole rock samples)
Sample L. D. # WoPE 144
Date ?/ / ?/ 94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot#_ 079! H )y _3.0079 ¢
Sample powder _ 213 ( ¢
B2J28Th spike # _ €5 & Reference Date __ | { 2z ! i)
Reference Activity %ﬁ Lo4.83 pCi/g Spike Weight . S02-3 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 mi of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO5);9H,0 (Lot#__ Q42033 y 7.5 g

10% TBP/amyl acetate (Lot#s _ 19401 /| S02158 ) 25 ,0ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,80,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 2 ml conc HF and diluted to 20-30 ml with 9 N HCL.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot# 44434 )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI1 and allow to drain ~
Wash 3 volumes (~35 ml) 9M HCI --> Th -~ -
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe s -~

Separation Date __7

N
A=

b

£

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO.)

Heat Th fraction to evaporate HCI

Add ~5 mi conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCl --> Th

e
- =

NARRNR
NIN

.F

Uranium Column (Biorad 0.7 cm diameter column with 10 ¢cm resin; prewash with 4-5 column vols 8M

HNO,)

Evaoprate U fraction to near dryness _/

Pick up in about 2 ml conc HNO, 7

Dilute with about 2 ml DI water to approx 8M HNO; _

Load onto column in 8M HNO, g

Wash 2 vols (8-10 ml) 8M HNO; --> Fe I

Elute 4-5 vols 0.1M HCl --> U - 7
Plating:

U and Th fractions are evaporated to near dryness; residues are each dissolved in<5ml 0.1 N
HNO, and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.

The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date _7/22 [9%

Th Counting Date
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MCB # 1 ACQ ©095-22-94 AT 04:03:09 RT : 56098.2 LT : 56097.2
No detector description was entered
Sample NOPI-144 U 9/23/94

ROT # 2-1 RANGE : 41 = 3.89keV to 165 = 4.20keV
AREA : Gross = 7515 Net = 7141 +/- 121
CENTROID : 146.39 = 4.15keV
SHAPE : Fwhm = 0.08keV Fwtm = 0.16keV

ID : No close library match

ROT # 2-2 RANGE : 273 = 4.48keV to 395 = 4.79keV
AREA : Gross = 8327 Net = 8057 +/- 115
CENTROID : 376.37 = 4.74keV
SHAPE : Fwhm = ‘@.07keV Fwtm = ©.15keV

ID : No c¢lose library match

ROI # 2-3 RANGE : 529 = 5.13keV to 608 = 5.33keV
AREA : Gross = 1622 Net = 1482 +/- 57
CENTROID : 594.60 = 5.30keV
SHAPE : Fwhm = Q.04keV Fwtm = 0.13keV

ID : No close library match
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i MCB

ROI

ROI

ROT

ROI

VP T C W

ACQ ©09-28-94 AT 0@1:41:16 RT : 152491.1 LT : 152489.6
No detector description was entered
Sample NOPI-144 Th 9/30/94

RANGE : 30 = 3.86keV to 86 = 4.00keV
AREA : Gross = 219 Net = 105 +/- 33
CENTROID : 65.17 = 3.95keV

SHAPE : Fwhm = ©.00keV Fwtm = 0.04keV

ID : No close library match

RANGE : 201 = 4.29keV to 355 = 4.69keV
AREA : Gross = 16651 Net = 15591 +/- 205
CENTROID : 337.32 = 4.64keV

SHAPE : Fwhm =  0.09keV Fwtm = @.16keV

ID : No c¢lose library match

RANGE : 554 = 5.19%9keV to 649 = 5.43keV
AREA : Gross = 1533 Net = 1341 +/- 65
CENTROID : 634.22 = 5.40keV

SHAPE : Fwhm = 0.06keV Fwtm = 0.16keV

ID : No close library match

RANGE : 706 = 5.58keV to 780 = 5.77keV

AREA : Gross = 582 Net = 320 +/- 58 N
CENTROID : 740.34 = 5.67keV ( o
SHAPE : Fwhm = 0.02keV Fwtm = 0.07keV xvm
ID : No close library match o\
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-205

Date 8/12/94 Analyst JDP

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _07911H) 3.0279¢g
Sample powder .2999g
B 228Th spike #  25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .5046g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AIKNO3);-9H,0 (Lot# 917079) 37.5g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO5. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCI -->Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/16/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HC1

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO;,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in<5ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date = 8/21/94

Th Counting Date  8/21/94



NP205U.CHN

:;ﬂ*MCB # 1 ACQ ©8-21-94 AT 23:43:35 RT : 72305.2 LT : 72299.0

No detector description was entered
NOPI-205-WR1 U 8/23/94

ROI # 2-1 RANGE : 91 = 4.01keV to 165 = 4.20keV
AREA : Gross = 5598 Net = 5312 +/- 93
CENTROID : 151.67 = 4.17keV
SHAPE : Fwhm = 0.03keV Fwtm = 0.09keV

ID : No close library match

ROI # 2-2 RANGE : 331 = 4.62keV to 394 = 4.78keV
AREA : Gross = 6278 Net = 6031 +/- 92
CENTROID : 379.90 = 4.75keV
SHAPE : Fwhm = 0.03keV Fwtm = 0.10keV

ID : No close library match

ROI # 2-3 RANGE : 523 = 5.11keV to 610 = 5.33keV
AREA : Gross = 7784 Net = 7462 +/- 1@9
CENTROID : 596.96 = 5.30keV
SHAPE : Fwhm = Q.03keV Futm = 0.11lkeV

ID : No close library match
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' MCB

ROT

ROT

ROI

ROI

r/"
205 1e
N
ACQ ©09-02-94 AT 04:24:45 RT : 315824.2 LT 315815.6
No detector description was entered
Sample NOPI-205-WR1 Th 9/6/94
RANGE : 42 = 3.89keV to 84 = 4.00keV
AREA : Gross = 162 Net = 70 +/- 25
CENTROID : 69.91 = 3.96keV
SHAPE : Fwhm = ?.00keV Fwtm = ©.05keV
ID : No close library match
RANGE : 252 = 4.41keV to 350 = 4.66keV
AREA : Gross = 5257 Net = 4945 +/- 99
CENTROID : 335.43 = 4.62keV
SHAPE : Fwhm = 0.04keV Fwtm = @.13keV
ID : No close library match
RANGE : 563 = 5.19keV to 649 = 5.40keV
AREA : Gross = 2280 Net = 2106 +/- 67
CENTROID : 630.74 = 5.35keV
SHAPE : Fwhm = 0.04keV Fwtm = 2.13keV
ID : No c¢lose library match
RANGE : 684 = 5.49keV to 750 = 5.65keV
AREA : Gross = 1059 Net = 892 +/- 51
CENTROID : 736.57 = 5.62keV
SHAPE : Fwhm = Q.04keV Fwtm = 0.10keV
ID : No c¢lose library match
v ab
” X4
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U/Th Fusion (Nopal whole rock samples)
Sample LD.# _ NOPi~205 -jw 2\
pate 312 4%

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 mi) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot#_ O T4l H )y _3.0274 o
Sample powder . 299 9 g
P.28Th spike # _ 25 B Reference Date __| ,Z,?/ !C‘ >

32 —
Reference Activityz W Ty 38 pCi/g Spike Weight _ , 2O ‘/(9 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

e oo
Weight: AI(NO3);-9H,0 (Lot#__ G170 79 ) 32.5 g

10% TBP/amyl acetate (Lot#s |G Y06\ ; 0L S3  y 2 & )

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO5. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

—
ol



Column Separation:

Resin: BIO-RAD Anion Exchag ¢ Resin AG 1-X8 100-200 mesh chloride form.
(Lot#___ 18GL3IA )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCl and allow to drain i v

Wash 3 volumes (~35 ml) 9M HCI --> Th L = 7

Elute 4 volumes (~50 ml) 0.IM HCI --> U and Fe - - -
Separation Date 32{ e !ﬁ hu

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;
Load onto column in 8M HNO;,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HC] --> Th

= -
- £

NNRKKT

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO;)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 m] DI water to approx 8M HNO,
Load onto column in 8M HNO;

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI --> U

UL
AN

\

N

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 ml1 0.1 N
HNO3; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date 5( Z Zl k|

Th Counting Date
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-209

Date 8/1/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # _07911H) 3.1753g
Sample powder 1.0040¢g
B2J.228Th spike # 25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .6692g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy! acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3);-9H,O (Lot# 917079) 37.62g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HC.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCl1 --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/15/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCl

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO;

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 ml1 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/22/94

Th Counting Date  8/22/94
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No detector description was entered
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MCB # 1

ACQ 08-21-94 AT 23:04:52 RT : 613657.5 LT : 613638.4
No detector description was entered

Th count #2 of NOPI-3 channel 14 . e
| % st counNTs BRGT>
ROI # 12-1 RANGE : 55 = 400.22keV to 166 = 425.92keV [y 5510 4
AREA : Gross = 53834 Net = 50399 +/- 333 : 523834 « 47 10.
CENTROID : 133.13 = 418.31keV 54 - 16l > ‘ﬁf
SHAPE : Fwhm = 7.63keV Fwtm = 14.72keV -”j;;f
3
ID : No close library match UZE% 511
(I
ROI # 12-2 RANGE : 295 = 455.78keV to 415 = 483.57keV - 4G GO#q+530  1519.D
AREA : Gross = 60849 Net = 57906 +/- 338 266 50
CENTROID : 382.75 = 476.10keV ik
SHAPE : Fwhm =  8.33keV Fwtm = 15.58keV él* 39
ID : No close library match Z%ﬁ\)
ROI # 12-3 RANGE : 558 = G516.67keV to 647 = 537.28keV 5567 - 4]
AREA : Gross = 7871 Net = 7061 +/- 136
CENTROID : 622.46 = 531.60keV o+ 10
SHAPE : Fwhm = 9.llkeV Fwtm = 14.16keV T8t 2A
ID : No close library match 232'\)
-89: 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 2
10: 6 12 19 26 32 28 25 26 25
20: 23 24 26 27 29 30 30 30 29
30: 29 30 31 31 28 29 32 35 35
40: 32 32 35 37 43 46 46 45 {46
50: 47 50 50 48ﬁ> 49 (53 56 60 64
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1368
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709
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1445
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58
60
42
15
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23
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483
858
1101
1594
1226
88
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784
1101
1530
882
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267
480
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1126
1543
733
34

13
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42
60
66
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15
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85
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28

1
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503
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1159
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27
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64
60
31
14
16
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27
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67
88
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993
1267
1714
626
18
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1197
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493
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28
44
64
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31
15
19
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28
44
55
69
93
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360
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1037
1306
1684
486

NNNMNREREDN
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392
15
11
19
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28
45
64
52
26
16
21
26
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46
58
73
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1077
1343
1644
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPLT 109
Date q// / 4// Y

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# __O74U H )y .01
G &
Sample powder .4 Yot g 710 9/ ’9/
BAJ2BTh spike # _ 25 B Reference Date _({ (}-%’3' /7.3
3t - —
Reference Activity 2 u 2ot-38 pCilg Spike Weight .5025 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj, with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy]l acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

2 “ % /
Weight: AI(NO3);9H,0 (Lot#__ qU 2023 EX A

—

10% TBP/amyl acetate (Lot#s_1Gi4o-L ' / 962158 )y 7>

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 2 ml conc HF and diluted to 20-30 ml with 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exczl}ange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # Te43p )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCDH

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HC1 --> U and Fe

AN
\
\

A
Separation Date ':7(/ Z 1 ! 6‘%

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO;)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO;

Wash 3-4 column vols 8M HNO;

Elute 4-5 column vols 9M HCI --> Th

\\

/

AR
NN
\

=2

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M

HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.IM HC1 --> U p

\NARRI
\

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date _ 9/22 /4%

Th Counting Date



U and Th Isotope Activities

Sample # NOPI-209

NOPI-209a

FILENAME= NP209U1a.CHN

NP209TH.CHN

Sep.date | 9/21/94

Analyst JDP
Sample Spike u-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/qg) of spike ref. and sep. (dpm/g)
| 0.4401 0.5025 | 454.83 | 1/22/93 | 607 [ 447.6111 | Th-228/U-232= 0.5204091
Counting time for Th=] 2542.4 (mins.) Counting time for U=| 5252.5 (mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=| 0.9922108 CF for U-232=| 1.0027222
Th-232 Th-230 Th-228 Ra-224 uU-238 U-234 U-232
counts counts counts counts counts counts counts
| 178 | 6207 | 1387 | 588 | 12559 16546 | 8432 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 55 | 172 | 81 [ 78 | | 172 270 | 198 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| 123 | 6035 [1166.0104] 510 | 12387 16276 | 8211.6459]
U-238(dpm/g)=| 770.94158| + | 10.85413
U-234(dpm/g)=| 1012.985 | + | 13.55408
Th-232(dpm/g)=| 28.056474| + | 2.233788
Th-230(dpm/g)=| 1376.592 | + | 40.88476
U-234/U-238=|1.3139582| = | 0.01555
Th-230/U-234=| 1.3589461] + | 0.020227
Th-230/Th-232=]49.065041| + | 3.729939
U234/Th-232=|36.105214| + | 2.914921
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= [1033411.4
(m-1)
Th(ppb)= |114824.57
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2331.9141

232.94088 23.281831

Page 1



NOPI-209-WR1

FILENAME= NP209U.CHN

NP209Th.CHN

Sep.date | 8/15/94

U and Th Isotope Activities

/

Sample # NOPI-209

Analyst OCL
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 1.004 | o0.6692 | 454.83 | 1/22/93 | 561 [448.15413] Th-228/U-232=| 0.5006564
Counting time for Th= 1385 (mins.) Counting time for U= 1385 (mins.)
Days btwn. sep. and count.= 6 (days) Days btwn. sep. and count.= 6 - (days)
CF for Th-228=| 0.9935915 CF for U-232=[ 1.0062372
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 552 | 40158 [ 3230 | 2218 | | 6996 | 8238 | 1061 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 172 | 4305 | 628 | 780 | | 511 | 518 | 123 |
Th-232* Th-230* Th-228sp Ra-224* uU-238* uU-234* U-232sp
counts counts counts counts counts counts counts
[ 380 | 35853 [2167.1092] 1438 | | 6485 | 7720 | 932.1858 |
U-238(dpm/g)=[2078.0554] + | 68.46383
U-234(dpm/g)=[2473.7992| + | 80.68893
Th-232(dpm/g)=| 26.223592| + | 1.207764
Th-230(dpm/g)=|2474.1959| + [ 45.25136
U-234/U-238=]1.1904395| + | 0.019354
Th-230/U-234=|1.0001604{ + | 0.012097
Th-230/Th-232=| 94.35 + [ 4.043309
U234/Th-232=[94.334871| + | 5.323937
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= 12785536.9
(m-1)
Th(ppb)= }107323.27
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2246.1254 224.37123 22.425317

Page 1




. McB

ROI

ROI

ROI

0 P2og . CHW

=

ACQ ©9-22-94 AT ©4:19:20 RT : 55551.4 LT : 55550.4
No detector description was entered
Sample NOPI-209 U 9/23/94

RANGE : 97 = 4.00keV to 163 = 4.18keV
AREA : Gross = 2270 Net = 2193 +/~- 55
CENTROID : 147.57 = 4.14keV

SHAPE : Fwhm = Q.05keV Fwtm = 0.12keV

ID : No close library match

RANGE : 301 = 4.55keV to 379 = 4.76keV
AREA : Gross = 2917 Net = 2719 +/- 72
CENTROID : 362.93 = 4.72keV

SHAPE : Fwhm = 9.04keV Fwtm = 0.12keV

ID : No close library match

RANGE : 520 = 5.14keV to 582 = 5.30keV
AREA : Gross = 1446 Net = 1288 +/~- 53
CENTROID : 567.76 = 5.27keV

SHAPE : Fwhm = Q.04keV Fwtm = 0.10keV

ID : No close library match



MCB # 1

ROI # 2-1
ROI # 2-2
ROI # 2-3

10:
20:
30:
49:
50:
60:
70:
80:
90:
100:
110:
12
120:
33

130:
52

ACQ ©9-22-94 AT 04:03:09 RT : 56098.2 LT : 56097.2
No detector description was entered
Samg}e NOPI-144 U 9/23/94

RANGE ¥ 41 3.89keV to 165 =
AREA : Gross 7515 Net = 7141
CENTROID : M46.39 = 4.15keV
SHAPE : Fwhm = 0.08keV Fwtm

]

Q.16keV

ID : No close likrary match

RANGE : 273 = to 395 = 4.79keV
AREA : Gross = = 8057 +/- 115
CENTROID : 376 eV

SHAPE : Fwhm < =~ 0.07keV 0.15keV

ID : No ose library match

ANGE : 529 = 5.13keV to 608 = 5.83keV
AREA : Gross = 1622 Net = 1482 +/- 57
CENTROID : 594.60 = 5.30keV
SHAPE : Fwhm = 0.04keV Fwtm = 0.13keV
. \
ID : No close library match A}P . \Cﬂ$«
Q09U
%/ Q ] Q %] 7]
7] 7
/] ] %] 9 Q Q
7] 7]
%) %] Q9 %] ] %]
Q %]
1 %] Q %] 7] Q
(%] (%]
7] ] 7] %) Q %)
7] Q
@ Q Q 1 Q ]
%) Q
] Q 1 7] %] 1
1 %)
2 1 ] 1 %) 2
o 1
] ] 7] 1 Q Q
7] 2
2 1 Q 1 1 2
1 3
2 4 3 5 8 3
4 5
9 8 9 4 12 8
13 14
19 18 21 20 25 31
36 28
49 48 38 33 51 56
47 52

~mn ~~ ~ o re b e} oa

11

35
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1M2
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P zoAU!
MCB # 1 ACQ ©9-22-94 AT ©04:19:20 RT : 315150.2 LT : 315144.9
i, No detector description was entered
e Sample NOPI-209 U 9/26/94
ROI # 5-1 RANGE : 81 = 3.96keV to 167 = 4.19keV
AREA : Gross = 12559 Net = 12312 +/- 125
CENTROID : 148.47 = 4.14keV
SHAPE : Fwhm = Q.06keV Fwtm = 0.12keV
ID : No close library match
ROI # 5-2 RANGE : 274 = 4.48keV to 382 = 4.77keV
AREA : Gross = 16546 Net = 16246 +/- 146
CENTROID : 362.23 = 4,72keV
SHAPE : Fwhm = 0.07keV Fwtm = 0.1l4keV
ID : No close library match
ROI # 5-3 RANGE : 496 = 5.07keV  to 586 = 5.32keV
AREA : Gross = 8432 Net = 8101 +/=- 113
CENTROID : 567.48 = 5.27keV
SHAPE : Fwhm = 0.04keV Fwtm = @.12keV

ID : No close library match
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NP2OATI e

{?é MCB # 1 ACQ ©09-28-94 AT ©01:41:16 RT : 152543.3 LT : 152541.7

No detector description was entered
Sample NOPI-209 Th 9/30/9%4

ROI # 65-1 RANGE : 32 3.83keV to 93 = 3.99keV
AREA : Gross = 178 Net = 69 +/- 33
Could not properly fit the peak.

1]

ROT # 5-2 RANGE : 212 = 4.31keV to 344 = 4.67keV
AREA : Gross = 6207 Net = 5908 +/- 111
CENTROID : 324.91 = 4.62keV
SHAPE : Fwhm = 0.07keV Fwtm = 0.18keV

ID : No c¢lose library match

ROI # 5-3 RANGE : 520 = 5.14keV to 621 = 5.41keV
AREA : Gross = 1387 Net = 1284 +/- 54
CENTROID : 603.30 = 5.36keV
SHAPE : Fwhm = ©.05keV Fwtm = 90.15keV

ID : No c¢lose library match

ROI # 5-4 RANGE : 651 = 5.49keV to 738 = 5.72keV
AREA : Gross = 588 Net = 412 +/- 53
CENTROID : 704.03 = 5.63keV
SHAPE : Fwhm = 0.00keV Fwtm = @.07keV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-298

Date 8/1/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO.

Weights: SPEX LiBO, (Lot # _07911H) 3.1478¢g
Sample powder 1.0714g
232J-228Th spike # 25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .2664g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muftle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO, with rapid stirring. The LiBOy-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO3);-9H,0 (Lot# 917079) 37.62g

10% TBP/amyl acetate (Lot #s 911238/ 902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HC1)

Load sample in 9M HCl and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date 8/15/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;
Load onto column in 8M HNO;,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5 ml 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date ~ 8/22/94

Th Counting Date  8/22/94



s 2980

MCB # 1 ACQ 08-21-94 AT 23:04:52 RT : 613657.3 LT : 613638.2
No detector description was entered '
channel 14 background 8/4/94 1022 T. 0 men
' ¢y coonts  BRGD
ROI # 14-1 RANGE : 76 to 157 127 SAS
AREA : Gross = 4727 Net = 4071 +/- 111 To-\5"] A

CENTROID : 124.12
SHAPE : Fwhm = 35.44 Channels Fwtm

58.92 Channels

clk cooNlS BRED
("\,. <O
ROI # 14-2 RANGE : 311 to 415 311-4 (62.D5 468

AREA : Gross = 6285 Net = 5794 +/- 118

CENTROID : 373.60

SHAPE : Fwhm = 39.54 Channels Fwtm = 71.87 Channels

cH Couid BRED
ROI # 14-3 RANGE : 553 to 639 o 19149

AREA : Gross = 1948 Net = 1705 +/- 71 553- 63 \55

CENTROID : 614.15 ' ' -

SHAPE : Fwhm = 43.20 Channels Fwtm = 60.87 Channels
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No detector description was entered

channel 14 background 8/4/94 hﬁ72?8ﬁk4%hJ
ROT # 14-1 RANGE : 75 = 4@6.51keV_ to 148 = 423.31lkeV
AREA : Gross = 649 Net = 564 +/~- 39
SENFROIDL ) 13234 Foxdd® 2KGtn = 12.77kev cht _counis BKeP
. A
i ID : SB-125 at  427.89keV pa- 146 o4 3L A
| Corrected Rate = 0.007 +/- .00 G\ M
/"
- : = 465.20keV to 400 = 481.32keV
ROT # 14-2 ﬁéggEz Grggg = 833 Net = 691 /- 47
CENTROID : 379.31 = 476.55keV
SHAPE : Fwhm =  7.09keV Fwtm = 10.69keV
ID : SB-125 at  463.38keV 334-313 30
Corrected Rate = 0.008 +/- Q.00 b 1,7
v~
ROT # 14-3 RANGE : 581 = 522.98keV to 633 = 534.95keV
AREA : Gross = 230 Net = 176 +/- 24
CENTROID : 620.85 = 532.15keV 49
SHAPE : Fwhm = 1.71keV Fwtm =  6.99keV gqi-(dL 2
ID : No c¢lose library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NO /) f/qu

Date ﬁ/ / 7/ 9 L/

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 32U-228Th spike solution in dulite HNO;,

Weights: SPEX LiBO, (Lot#_o079UHt™ y_ 3. 0019 4
Sample powder 5106 ¢
2321.228Th spike # __ 2 5B Reference Date ___ | ,/ 2z /‘i 3
Reference ActivityV5 Zb( toY-88 pCi/g Spike Weight SO0 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO, with rapid stirring. The LiBO,-silicate giass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of Al(NO;);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3),9H,0 (Lot#__ %2033 y 275

. - »/
10% TBP/amyl acetate (Lot#s __\940-%1 / G02!58 )y 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,S0,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 2 ml conc HF and diluted to 20-30 ml with 9 N HCI.




ey

Column Separation:
Resin: BIO-RAD Anion Exchange Resm AG 1-X8 100-200 mesh chloride form.
(Lot#__4abyd3h )

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HC1 and allow to drain -~
Wash 3 volumes (~35 mi) 9M HC1 --> Th 7 -
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe e o~

Separation Date / Zi ‘l af

*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

NANRAR

N\

=

_{ =
Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1IM HC1 --> U

NNARAR

i
= o =

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5 m1 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date __ 9 Z z Z{f\i

Th Counting Date



U and Th Isotope Activities

Sample # NOPI-298

FILENAME=

NOPI-298

NP298U1.CHN
NP298TH.CHN

Sep. date | 9/21/94

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
| 05106 | 0.5026 | 454.83 | 1/22/93 | 607 [ 447.6111 | Th-228/U-232=| 0.5204091
Counting time for Th=| 2543.3 {mins.) Counting time for U=] 926.57 {mins.)
Days btwn. sep. and count.= 7 (days) Days btwn. sep. and count.= 1 (days)
CF for Th-228=] 0.9922104 CF for U-232=| 1.0012754
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
[ 198 | 17389 | 782 | 263 | | 558 629 | 652 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 25 | 52 | 37 | 13 | 5.6 10 | 14 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 173 | 1687 [564.49476] 250 | 552.4 619 [ 637.1873 ]
< U-238(dpm/g)=| 381.96984| + | 22.02829
U-234(dpm/g)=| 428.02196| + | 23.92167
Th-232(dpm/g)=| 70.270586| * 5.56905
Th-230(dpm/g)=| 685.23976] + | 29.50365
U-234/U-238=} 1.1205648] + | 0.065166
Th-230/U-234={1.6009453| + | 0.074489
Th-230/Th-232=]9.7514451| £ | 0.731394
U234/Th-232=[6.0910545| + | 0.592207
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |512012.85
(m-1)
Th(ppb)= |287591.01
Spike 26A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 2331.9141

232.94088 23.281831

Page 1



U and Th Isotope Activities

Sample # NOPI-298

FILENAME=

NOPI-298-WRH1

NP298U.CHN /

NP298Th.CHN /

Sep. date | 8/15/94

Analyst OCL
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/q)
| 1.0714 0.2664 | 454.83 | 1/22/93 | 561 |448.15413| Th-228/U-232=| 0.5006564
Counting time for Th= 1385 (mins.) Counting time for U= 1385 (mins.)
Days btwn. sep. and count.= 6 (days) Days btwn. sep. and count.= 6 (days)
CF for Th-228=| 0.9935915 CF for U-232=| 1.0062372
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 552 [ 40158 | 3230 | 2218 | 617 | 813 | 230 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 172 [ 4305 | 623 | 780 | 146 | 195 | 42 |
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
[ 380 | 35853 |2167.1092] 1438 | 471 | 618 [186.83468]
U-238(dpm/g)=|280.91401| + | 21.70244
U-234(dpm/g)=| 368.58781| £ | 27.52795
Th-232(dpm/g)=|9.7825604] = | 0.450549
Th-230(dpm/g)=|922.98458| + | 16.88076
U-234/U-238=[1.31210198| + | 0.070056
Th-230/U-234=|2.5041105| + | 0.088708
Th-230/Th-232=| 94.35 + 14.043309
U234/Th-232=| 37.67805 | + | 3.306027
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |376552.19
(m-1)

Spike 25A
10/9/92
Th-228 (dpm/g)= 2246.1254 224.37123 22.425317

Spike 25B  Spide 25C

Page 1
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NP2 agUL, v

# 1 ACQ ©09-22-94 AT 04:19:20 RT : 55594.4 LT : 55593.5
No detector description was entered
Sample NOPI-298 U 9/23/94

ROI # 6-1 RANGE : 101 = 4.10keV to 157 = 4.25keV
AREA : Gross = 558 Net = 501 +/- 31
CENTROID : 138.25 = 4.20keV
SHAPE : Fwhm = Q.04keV Fwtm = 0.08keV
ID : No close library match

ROI # 6-2 RANGE : 317 = 4.67keV to 371 = 4.81keV
AREA : Gross = 629 Net = 527 +/- 37
CENTROID : 357.22 = 4.78keV
SHAPE ;: Fwhm = 0.03keV Fwtm = 0.09%keV
ID : No close library match

ROI # 6-3 RANGE : 529 = 5.23keV to 577 = 5.36keV
AREA : Gross = 652 Net = 591 +/- 32
CENTROID : 563.79 = 5.32keV
SHAPE : Fwhm = @.03keV Fwtm = 0.10keV

ID : No c¢lose library match
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ﬁQiMCB # 1 ACQ ©09-22-94 AT 04:19:20 RT : 315060.4 LT : 315055.0
R No detector description was entered
Sample NOPI-298 U 9/26/94

ROI # 6-1 RANGE : 95 = 4.08keV to 157 = 4.25keV
AREA : Gross = 3168 Net = 3011 +/- 67
CENTROID : 139.40 = 4,20keV
SHAPE : Fwhm = 0.04keV Fwtm = 2.09keV

ID : No close library match

ROI # 6-2 RANGE : 314 = 4.66keV to 372 = 4.81keV
AREA : Gross = 3497 Net = 3211 +/- 76
CENTROID : 357.23 = 4.78keV
SHAPE : Fwhm = 0.03keV Fwtm = @.10keV

ID : No c¢lose library match

ROI # 6-3 RANGE : 513 = 5.19keV to 578 = 5.36keV
AREA : Gross = 4068 Net = 3870 +/~- 76
CENTROID : 564.14 = 5.32keV

SHAPE : Fwhm = 9.23keV Fwtm = 9.11keV

ID : No close library match
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ROT

ROI

ROI

ROI

NPZQZ Th. ctw

ACQ ©09-28-94 AT 01:41:16 RT : 152599.6 LT
No detector description was entered
Sample NOPI-298 Th 9/30/94

RANGE : 12 = 3.86keV to 76 = 4.03keV
AREA : Gross = 198 Net = 109 +/- 31
CENTROID : 54.67 = 3.98keV

SHAPE : Fwhm = ©.01keV Fwtm = 0.04keV

ID : No close library match

RANGE : 206 = 4.38keV to 336 = 4.72keV
AREA : Gross = 1739 Net = 1607 +/- 66
CENTROID : 316.05 = 4.67keV

SHAPE : Fwhm = @.08keV Fwtm = 0.17keV

ID : No close library match

RANGE : 521 = 5.21keV to 613 = 5.45keV
AREA : Gross = 782 Net = 619 +/- 55
CENTROID : 599.63 = 5.42keV
SHAPE : Fwhm = 0.01keV Fwtm = 0.12keV
ID : No close library match
RANGE : 648 = 5.54keV - to 711 = 5.71keV
AREA : Gross = 263 Net = 125 +/- 38
CENTROID : 698.38 = 5.68keV
SHAPE : Fwhm = 0.02keV Fwtm = 0.07keV
ID : No c¢lose library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-302

Date 8/12/94 Analyst JDP

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNOs,

Weights: SPEX LiBO, (Lot # _07911H)  3.0006g
Sample powder 1.0067g
232(J.228Th spike # 25B Reference Date 1/22/93
Reference Activity  204.88 pCi/g Spike Weight  .5038g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3);-9H,0 (Lot# 917079) 37.5g

10% TBP/amyl acetate (Lot #s 911238/ 902158) 25 mL
U and Th are then back extracted using 4 X 25 m1 of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date 8/16/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCl --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO5)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCl --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/21/94

Th Counting Date  8/21/94



pwP3ozUCHW

*MCB # 1 ACQ 08-21-94 AT 19:49:39 RT : 84971.8 LT : 84964.9
No detector description was entered
NOPI-3@2-WR1l U 8/23/94

ROI # 16-1 RANGE : 41 = 397.71keV to 156 = 423.97keV
AREA : Gross = 41837 Net = 35902 +/- 380
CENTROID : 132.46 = 418.59keV
SHAPE : Fwhm = 7.42keV Fwtm = 15.64keV
ID : SB-125 at 427.89keV
Corrected Rate = ©0.423 +/~- @.00
ROI # 16-2 RANGE : 266 = 449.08keV to 408 = 481.51keV
AREA : Gross = 51514 Net = 46247 +/~- 408
CENTROID : 383.94 = 476.01keV
SHAPE : Fwhm = 8.70keV Fwtm = 18.38keV
ID : 8B-125 at 463.38keV
Corrected Rate = @.544 +/- 0.00
ROTI # 16-3 RANGE : B56 = 515.31keV to 643 = 535.17keV
AREA : Gross = 8267 Net = 6932 +/~ 159
. CENTROID : 625.40 = 531.15keV
Qj; SHAPE : Fwhm = 4.,38keV Fwtm = 13.85keV

ID : No c¢lose library match
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MCB # 1

ROT # 1l6-1

ROI # 16-2

ROI # 16-3

ACQ 08-19-94 AT 02:40:32 RT : 234556.1 LT : 234544.2

No detector description was entered
NOPI-da®-WR1 U 8/22/94
304

RANGE : 33 = 395.88keV to 154 = 423.51keV
AREA : Gross = 118439 Net = 96459 +/=- 722
CENTROID : 132.06 = 418.50keV

SHAPE : Fwhm = 7.65keV Fwtm = 15.23keV

ID : 8B-125 at 427.89keV

Corrected Rate = 0.411 +/- ©0.00

RANGE : 292 = 455.02keV to 408 = 481.51keV
AREA : Gross = 135863 Net = 119130 +/- 655
CENTROID : 384.46 = 476.13keV

SHAPE : Fwhm = 8.40keV Fwtm = 16.86keV

ID : 8B-125 at 463, 38keV

Corrected Rate = 0.508 +/- 0.00

RANGE : 537 = 510.97keV to 646 = 535,86keV
AREA : Gross = 23856 Net = 20740 +/- 273
CENTROID : 623.70 = 530.77keV

SHAPE : Fwhm = 8.88keV Fwtm = 16.29keV

ID : No c¢lose library match
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ACQ ©9-02-94 AT 04:24:45 RT : 315869.1 LT : 315860.5
No detector description was entered
Sample NOPI-302-WR1l Th 9/6/94

RANGE : 34 = 3.87keV to 89 = 4.01keV
AREA : Gross = 346 Net = 252 +/- 32
CENTROID : 74.73 = 3.97keV

SHAPE : Fwhm = 0.02keV Fwtm = @.05keV

ID : No closge library match

RANGE : 235 = 4.38keV to 357 = 4.69keV
AREA : Gross = 19122 Net = 18814 +/~ 158
CENTROID : 338.80 = 4.64keV

SHAPE : Fwhm = 0.04keV Fwtm = 9.14keV

ID : No close library match

RANGE : 571 = 5.24keV to 651 = 5.44keV
AREA : Gross = 1688 Net = 1506 +/- 61
CENTROID : 634.02 = 5.40keV

SHAPE : Fwhm = @.05keV Fwtm = 0.13keV

ID : No close library match

RANGE : 694 = 5.55keV to 759 = 5.71keV
AREA : Gross = 833 Net = 633 +/- 51
CENTROID : 737.99 = 5.66keV

SHAPE : Fwhm = @.04keV Fwtm = 0.11keV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPT ~30z2-w P\
Date 3 ! 1 (, a4

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, Lot#__ 074 W )y 3.060 b 4
Sample powder [0067 ¢
232J-228Th spike # Z5B Reference Date ! ! Z'Z’r 9%

T —_— e
Reference Activity U 2043 pCi/g Spike Weight L5030 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of A(NO;);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO.),9H,0 (Lot#_ 11079 y_ 225

10% TBP/amyl acetate (Lot#s_ [A40~b( ;,  G02I583 y 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#_ 486L3 Kk )

fr-
v

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HC1)

Load sample in 9M HCI and allow to drain 2/ -
Wash 3 volumes (~35 ml) 9M HCI --> Th v S
Elute 4 volumes (~50 ml) 0.1M HC] --> U and Fe Iy / / !

L}

Separation Date __ 3 (, (b “ ax\
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M I { | I
HNO5)

Heat Th fraction to evaporate HCI _/
Add ~5 ml conc HNO; to dissolve residue ;/
Add equal vol (~5 ml) DI water so soln 8M HNO, /
Load onto column in 8M HNO,
Wash 3-4 column vols 8M HNO,
Elute 4-5 column vols 9M HCl --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO;

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1IM HC1 -->U

NRRKRR
A\

R

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in <5 ml 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date __{# Lal 44

Th Counting Date



U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-372-WR1 Analyst JDP

Date 5/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.0011g
Sample powder 1.0089¢g
232y.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.89 pCi/g Spike Weight .2496 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: AI(NO3)3-9H20 (Lot #917079)  37.5g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2SO4 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCL.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 5/24/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
5/25/94 ' 5/25/94



9-~-1
ROI # 9-2
ROI # 9-3

ACQ 05-24-94 AT 04:21:34 RT : 79325.4 LT
No detector description was entered
Sample NOPI-372-WR1 U 5/26/94
RANGE : 54 = 3.96MeV to 16l = 4 .20MeV
AREA : Gross = 10300 Net = 9472 +/- 153
CENTROID : 131.61 = 4 . 14MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV
ID : U-238 at 4 ,15MeV
Corrected Rate = 0.119 +/- 0.00
RANGE : 292 = 4 50MeV to 405 = 4 . 75MeV
AREA : Gross = 10972 Net = 10231 +/- 154
CENTROID : 379.09 = 4 .70MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV
ID : Th-230 at 4 .69MeV
Corrected Rate = 0.129 +/- 0.00
RANGE : 536 = 5.05MeV to 639 = 5.28MeV
AREA : Gross = 7450 Net = 6722 +/- 136
CENTROID : 620.99 = 5.24MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.15MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.085 +/- 0.00

e e
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MCB # 1

"o # 10-1

ROI # 10-2

ROI # 10-3

ROI # 10-4

ACQ 05-24-94 AT 04:21:34 RT : 424070.8 LT : 424050.2

No detector description was entered
Sample NOPI-372-WR1l Th 5/30/94

RANGE : 11 = 3.87MeV to 47 = 3.93MeV
AREA : Gross = 157 Net = 106 +/- 18
CENTROID : 25.13 = 3.90MeV

SHAPE : Fwhm = 0.00MeVvV Fwtm = 0.02MeV

ID : No close library match

RANGE : 227 = 4 .35MeV  to 336 = 4 .60MeV
AREA : Gross = 4352 Net = 4132 +/- 89
CENTROID : 316.16 = 4 ,55MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.13MeV

ID : U-235 at 4 . 56MeV

Corrected Rate = 0.010 +/- 0.00

RANGE : 580 = 5.15MeV to 656 = 5.32MeV
AREA : Gross = 1488 Net = 1231 +/- 65
CENTROID : 636.04 = 5.27MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.07MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.003 +/- 0.00

RANGE : 729 = 5.48MeV to 770 = 5.57MeV
AREA : Gross = 549 Net = 423 +/- 34
CENTROID : 748.92 = 5.53MeV

SHAPE : Fwhm = 0.03MeVvV Fwtm = 0.06MeV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D.# _ NOPT -372-w |

Date 51[2,3 !‘lW

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 22U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot# A0 2-G )y  %,,0l ¢
Sample powder L0089 ¢
232y-228Th splke # _J58B Reference Date { [’ 2 {‘I %

Reference Act1v1ty 204.8 § pCi/g Spike Weight 2440 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO,); 9H,0 (Lot# V074 ) 375

10% TBP/amyl acetate (Lot#s_9112%3 / G021S3y 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,S0, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot# _ 4D llp3f )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain. _

Elute Th fraction with 45-60 ml of 9 N HCL. Separation Date __ 2 ,34 \5\“\”

Elute U fraction with 45-60 ml of 0.1 N HCt U

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNOj; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date o !36 ‘ by

Th Counting Date__. S l 15 ] 4 \f



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-373-WR1 Analyst OCL

Date 6/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.19%46¢g
Sample powder 1.0329g
232y-228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2756 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.56g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2SO4 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCl.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 6/27/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/28/94 6/28/94



¥MCB # 1 ACQ 06-27-94 AT 22:30:55 RT : 510294.3 LT : 510290.3
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U/Th Fusion (Nopal whole rock samples)
Sample . D.# _ NOP| - 313 - W R
Date __ G , 23 ! ML

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO,,.

Weights: SPEX LiBO, (Lot# _11902.G ) 31\9%A6
Sample powder _LO_:}_?:i_ g
B327J.228Th spike # 5B Reference Date
Reference Activity pCi/g Spike Weight . 21 506 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);3-9H,0 is added as a saiting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO,);9H,0 (Lot#__NT079 >1.56

10% TBP/amyl acetate (Lot#s_ 911238 , 902158 25 ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,S0, (extract, pour into separatory funnel, and

save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The

dried residue is dissolved immediately in about 20-30 ml of 9 N HCL &/ 2‘4 } 34

—

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot# __ 4BLIN )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 m1 9 N HCl.
Elution:

Load aqueoi{s sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date Cﬁl 21 lq A

Elute U fraction with 45-60 ml of 0.1 N HC}

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and

trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.

The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date @ILB‘QA« @ 1035 am
Th Counting Date (.917,6!07‘% 8 10:35 m



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-374-WR1 Analyst OCL

Date 6/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO?2 (Lot # 11902g) 3.1192¢g
Sample powder 1.0098¢g
232yy.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2794 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of A(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: AI(NO3)3-9H20 (Lot # 917079) 37.72g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2SO4 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCl.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCI.

Elute U fraction with 45-60 ml of 0.1 N HCI Separation Date
Evaporate both eluates to dryness. 6/27/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/28/94 6/28/94
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U/Th Fusion (Nopal whole rock samples)
Sample 1. D. # NOPI-374-WR1-2

Date 6/23/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # _07911H) 3.1192 g
Sample powder 1.0098 ¢
B2.228Th spike #  25B Reference Date _1/22/93
Reference Activity  204.88 pCi/g Spike Weight 2794 g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)3-9H,0 (Lot # 917079) 3755 ¢

10% TBP/amy] acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO,. The
dried residue is dissolved immediately in about 20-30 mi of 9 N HCI.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCl)

Load sample in 9M HCIl and allow to drain
Wash 3 volumes (~35 ml) 9M HCI --> Th
Elute 4 volumes (~50 ml) 0.1M HC1 --> U and Fe

~ Separation Date  8/5/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNOj to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO;
Load onto column in 8M HNO;

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 c¢m resin; prewash with 4-5 column vols 8M
HNO,)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;,3

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1IM HC1 -> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5ml1 0.1 N
HNOj; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date 8/12/94

Th Counting Date 8/12/94
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ROI

ROI

ROI

ROT

-59:
-40:
-30:
-20:
-10:

10:
20:
30:

ACQ 08-12-94 AT 03:41:02

LTI

837288 5

RT LT
No detector description was entered
channel 8 background 8/4/94
RANGE 11 = 393.38keV to 44 = 400.91keV
AREA : Gross = 463 Net = -13 +/- 47
Could not properly fit the peak.
RANGE 230 = 443.36keV to 353 = 471.43keV
AREA Gross = 40158 Net = 35715 +/- 351
CENTROID : 314.04 = 462.54keV
SHAPE Fwhm = 12.3%keV Fwtm = 21.44keV
ID No close library match
RANGE 569 = 520.73keV to 677 = 545.38keV
AREA : Gross = 3230 Net = 2651 +/- 112
CENTROID 643.57 = 537.75keV
SHAPE Fwhm = 9.54keV Fwtm = 20.43keV
ID : No close library match
RANGE 712 = 58B3.37keV to 792 = 571.63keV
AREA : Gross = 2214 Net = 1323 +/- 112
CENTROID : 762.56 = 564.91keV
SHAPE Fwhm = 4, 25keV Fwtm = 11.51keV
ID No close library match
3 0 0 2 1
1 3 0 4 0
1 2 1 1 2
45 34 33 37 43
40 35 48 40 32
0 0 0 0
27 (6 10 24 28
10 16 12 15 9
7 12 8 12 15

NPBI7ATh2 |

837264 .6
et Cou NTS BICED
Th-222 to-s53 A6d+8r 4T
557
/mﬂg

Th-230 230-3%53 4015% 14205

Th-22% 56y -0617 3230 (1D
Ro-224  TU-T1Z 221444 5
™ 70
112156
b
0 0 0 1 0
1 1 0 1 1
1 26 47 50 40
46 50 34 41 28
43 7 49 33 9
0 69 0 0 0
17 18 14 18 11
10 14 13 14 15
8 13 17 14 10
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPL- 374 - WR

Date \&)NE 23' \994

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _ 119024 ) 3.\\92 g
Sample powder __M g
232J-228Th spike # 258 Reference Date
Reference Activity pCi/g Spike Weight L2194 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO;-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken

for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,);9H,0 (Lot#_ 117079 y AL g

10% TBP/amyl acetate (Lot#s_ W23 ;902158 25 ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3;. The
dried residue is dissolved immediately in about 20-30 mi of 9 N HCI. o / 724 / %4

—— o= o o

Column Separation:

Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form. -
(Lot#__/ ABLL3BA )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 mi of 9 N HCI. Separation Date ("l 21 / 4

Elute U fraction with 45-60 ml of 0.1 N HCI

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in <5 ml 0.1 N HNO; and separated from daughter nuclides and

trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.

The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Datf (ﬁlZBIC}l\~ @ 10°35 am
Th Counting Date (D\'ZQICM; @ 10:25 Am



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-375-WR1 Analyst JDP

Date 5/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO72 (Lot # 11902g) 3.0078g
Sample powder 1.0094g
232y.228Tp spike # 25B Reference Date 1/22/93
Reference Activity 204.89 pCi/g Spike Weight .2494 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: AI(NO3)3-9H20 (Lot # 917079) 37.55g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCl.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCI.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 5/24/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
5/25/94 ‘ 5/25/94



ROI # 12-2

ROI # 12-3

ROI # 12-4

ACQ 05-24-94 AT 04:21:34 RT : 424141.8 LT : 424121.1

No detector description was entered
Sample NOPI-375-WR1 Th 5/30/94

RANGE : 11 = 3.87MeV to 70 = 4 .00MeV
AREA : Gross = 183 Net = 123 +/- 26
CENTROID : 58.78 = 3.97MeV

SHAPE : Fwhm = 0.00MeV Fwtm = 0.01MeV

ID : No close library match

RANGE : 233 = 4.37MeV  to 371 = 4 ,68MeV
AREA : Gross = 8214 Net = 7866 +/~- 125
CENTROID : 346.50 = 4 . 63MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.13MeV

ID : Th-230 at 4 .62MeV

Corrected Rate = 0.019 +/- 0.00

RANGE : 604 = 5.21MeV to 683 = 5.38MeV
AREA : Gross = 963 Net = 683 +/- 64
CENTROID : 668.74 = 5.36MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.06MeV

ID : Th-228 at 5.34MeV

Corrected Rate = 0.002 +/- 0.00

RANGE : 748 = 5.54MeV  to 806 = 5.67MeV
AREA : Gross = 428 Net = 251 +/- 43
CENTROID : 781.13 = 5.61MeV

SHAPE : Fwhm = 0.01MeV Fwtm = 0.06MeV

ID : No close library match



NP375THC o

QO H AN AIFHII IO A A A AANGS
L]

QOOMAN-AO == NWMeE o © e v

100:

110:

120:

130:

140:

150:

160:

170:

180:

190:

NN

200:

220:

230:

240:



250:
260:
270:
12
280:
15
290:
31
300:
54
310:
114
320:
92
330:
140
340:
268
350:
110
360:
370:
380:
390:
400 :
410:
420:
430:
440:
450:
460:
470:
480:
490:
500:
510:
520:
530:

549:

COONMNNIOOOOOOSIOROINOHOOOOOOOOOENOERrNE

12
12
13
11
19
15
23
27
47
66
89
107
105
130
168
198
269
232

)]
s ]

w
NOFFORPFPOFRMEOOOOORR P OOOOOOOHLHOOOOFHRORRORLRORLRONMY

12

17

31

69

110

101

206

197

26

1z

14

11

26

42

62

94

126

191

221

19

13

31

27

80

99

122

234

176

13

18

25

40

68

lo4

122

244

156

10

16

26

36

86

95

125

263

107

® o



55@:

560:

570:

580:

590:

600:



13

12

22

18

11
11

RS e B Ty )
—

620:

1o

630:

14

12

640:

15 22 15

12

12
20
le
33

14
25
23
27

650:

11

660:

28

19

21

29

25

32
670:

18

19

24

39

29

32

29

11

21

VOO

® o
o o S
0 N S
le] 0 r~

710:

720:

730:

740:

750:

760:

12

11

11
17

770:

10
22

12

16

16

14

13
13

11

13

800:

810:

820:

830:

840:

850:

860:

870:

880:

890:

900:

910:

920:

930:



950:
960:
970:
980:
990:
1000:
42
1010:

54
1020:

RO NMNMERNODRERERDBONN

B s R ONNEDDW

39

29

36

37

35

11

50

39

40

32

36

41



MCB # 1

{’ # 11-1

ROI # 11-2

ROI # 11-3

ACQ 05-24-94 AT 04:21:34 RT : 79441.5 LT
No detector description was entered
Sample NOPI-375-WR1 U 5/26/94
RANGE : 35 = 3.92MeV  to 159 = 4 .20MeV
AREA : Gross = 32439 Net = 28336 +/- 331
CENTROID : 127.37 = 4 .13MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.19MeV
ID : U-238 at 4 .15MeV
Corrected Rate = 0.357 +/- 0.00
RANGE : 266 = 4.44MeV  to 408 = 4 .76MeV
AREA : Gross = 33861 Net = 31430 +/- 295
CENTROID : 376.18 = 4 .69MeV
SHAPE : Fwhm = 0.10MeV Fwtm = 0.21MeV
ID : Th-230 at 4 ,69MeV
Corrected Rate = 0.396 +/- 0.00
RANGE : 532 = 5.04MeV to 644 = 5.30MeV
AREA : Gross = 7067 Net = 5844 +/- 166
CENTROID : 613.51 = 5.23MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.16MeV
ID : TU-232 at 5.26MeV
Corrected Rate = 0.074 +/- 0.00

uz "

79437.7
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U/Th Fusion (Nopal whole rock samples)
Sample L.D.# _ NpOPT-3TS —wW R\

Date q[za(/cw

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _ 11&102.& )y 32,0078
Sample powder LooA Y g
22J-28Th spike # _2. 58 Reference Date ( (\ 2L ! a>
Reference Actiz\lz?ty}\/ﬂ 794, %3 pCi/g Spike Weight 24494 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,),9H,0 (Lot#__ 910714 y  37.55

10% TBP/amyl acetate (Lot#s _G /1238 / 402158 y 25  m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 mi of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
Lot#__ YRLLIAK )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain. .

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date __*3 [ 24 ’ ay

Elute U fraction with 45-60 ml of 0.1 N HCI ot

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date _S> !2,3 lcl"f
Th Counting Date_S ’ 2 5" AN



U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-376-WR1 Analyst  JDP

Date 6/6/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO7 (Lot # 11902g) 3.0018g
Sample powder 1.0068g
232yy.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2505 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot #917079) 37.5g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCL
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCI.

Elute U fraction with 45-60 ml of 0.1 N HC1 Separation Date
Evaporate both eluates to dryness. 6/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/8/94 6/8/94



MCB # 1

ROI #

ROTI #

ROI #

9-1

9-2

9-3

(At

p37LUt
ACQ 06-07-94 AT 04:28:28 RT : 77461.2 LT
No detector description was entered
Sample NOPI-376-~WR1 U 6/9/94
RANGE : 38 = 3.93MeV to 155 = 4.19MeV
AREA : Gross = 11650 Net = 10706 +/- 168
CENTROID : 134.87 =. 4.15MeV
SHAPE : Fwhm = 9.06MeV Fwtm = 0.14MeV
ID : No close library match
RANGE : 282 = 4.48MeV to 402 = 4,75MeV
AREA : Gross = 13790 Net = 12459 +/- 195
CENTROID : 384.14 = 4.71MeV
SHAPE : Fwhm = ?.07MeV Fwtm = ?.13MeV
ID : No close library match
RANGE : 543 = 5.07MeV  to 638 = 5.28MeV
AREA : Gross = 6885 Net = 6181 +/- 129
CENTROID : 620.07 = 5.24MeV
SHAPE : Fwhm = Q.04MeV Fwtm = @.14MeV

ID : No close library match

77457.2
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VP37 TRECTY

MCB # 1 ACQ ©6-07-94 AT 04:28:28 RT : 402245.2 LT : 402223.1
No detector description was entered
Sample NOPI-376-WR1l Th 6/13/94

ROI # 10-1 RANGE : 12 = 3.87MeV  to 57 = 3.97MeV
AREA : Gross = 22 Net = 11 +/- 9
CENTROID : 33.00 = 3.92MeV
SHAPE : Fwhm = @.00MeV Fwtm = @.01MeV
ID : No close library match

ROI # 10-2 ‘RANGE : 262 = 4.43MeV to 331 = 4.59MeV
AREA : Gross = 647 Net = 542 +/- 41
CENTROID : 317.44 = 4.56MeV
SHAPE : Fwhm = 0.01MeV Fwtm = Q.06MeV
ID : No c¢lose library match

ROI # 10-3 RANGE : 585 = B.16MeV to 662 = 5.33MeV
AREA : Gross = 239 Net = 149 +/- 35
CENTROID : 636.49 = 5.27MeV
SHAPE : Fwhm = ?.21MeV Fwtm = 0.03MeV
ID : No close library match

ROI # 10-4 RANGE : 728 = 5.48MeV to 771 = 5.58MeV
AREA : Gross = 144 Net = 100 +/- 19
CENTROID : 744.93 = 5.52MeV
SHAPE : Fwhm = Q.00MeV Fwtm = Q.04MeV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOLL-276 -l
Date L{ { z8 / A Y

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot# __ {1402 & ) _3.0007 ¢
Sample powder lL.HO2 1 g
232UJ-28Th spike # _ 2 ; % Reference Date i ! 2 ,2! 43
A . . . 2
Reference Activity 043 8 pCi/g Spike Weight __. 402 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the otheér 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;);3-9H,O0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy! acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO;);-9H,0 (Lot#__ Al70 74 ) 2116 g

10% TBP/amyl acetate (Lot#s S 11238  / qopi5¥ Hy_ LS  m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.

(Lot# _4 363X )

Prewash 4 cm X 1 cm column of resin with 45 m1 0.1 N HCI, then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain. .| o

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date ’%// 2‘7/ / 749

Elute U fraction with 45-60 ml of 0.1 N HCI
Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
Benzene is removed by gently boiling, and the remaining solution volume is transferred to a
heated stainless steel disc for evaporation to dryness. Discs are briefly flamed to red heat to
remove any remaining organic and then counted.

Al Counting Date _ \C glll!ﬁ/‘y[\'l/\ -
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U and Th Isotope Activities

Sample # NOPI-376-WR1

NOP1-376-WR1

FILENAME= NP376U.CHN

Sep. date

10/9/92

Th-228 (dpm/g)= 1977.4523 197.53278 19.742885

Page 1

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn U-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
[ 1.0027 0.2502 | 454.83 | 1/22/93 | 462  [449.32506] Th-228/U-232=| 0.4396211
Counting time for Th= 0 (mins.) Counting time for U=[ 971.91 {mins.)
Days btwn. sep. and count.= 0 (days) Days btwn. sep. and count.= 3 (days)
CF for Th-228=| #DIV/0! CF for U-232=| 1.0032172
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
0 [ 0 { 0 | 0 | [ 9515 | 11142 | 5320
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
0 I 0 | 0 0 | | 0.015 [ 0.015 [ o0.015
bkgd tme [0 | (min) bkgd time (min.)
Th-232~* Th-230* Th-228sp Ra-224* yU-238* U-234* U-232sp
counts counts counts counts counts counts counts
#DIV/0Y | #Div/ol | #DIv/or | #DIV/O!L | [9500.421[11127.421] 5288.4073]
U-238(dpm/g)=|201.41643| + | 3.448089
U-234(dpm/g)=|235.91012] £ | 3.931429
Th-232(dpm/g)=| #DIV/0! | £ [ #DIV/0}
Th-230(dpm/g)=| #DIV/0! + | #DIV/0!
U-234/U-238=|1.1712556{ + | 0.016349
Th-230/U-234=| #DiV/0! | £ | #DIV/0!
Th-230/Th-232=| #DIV/0! + [ #DIV/0!
U234/Th-232=| #DIV/0! | + | #DIV/0!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |269989.39
(m-1)
Th(ppb)= #DIV/Q!
Spike 26A  Spike 25B  Spide 25C



MCB # 1

( # 13-1

ROI # 13-2

ROI # 13-3

ACQ 05-01-94 AT 03:55:39 RT : 58369.7 LT
No detector description was entered

Sample NOPI-376-WR1 U 5/3/94

RANGE : 33 = 3.92MeV to 144 = 4 .17MeV
AREA : Gross = 9515 Net = 8283 +/- 173
CENTROID : 116.07 = 4 .10MeV

SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV

ID : TU-238 at 4 ,15MeV

Corrected Rate = 0.142 +/- 0.00

RANGE : 266 = 4.44MeV to 392 = 4 .'72MeV
AREA : Gross = 11142 Net = 10104 +/- 176
CENTROID : 363.56 = 4 .66MeV

SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV

ID : Th-230 at 4 . 69MeV

Corrected Rate = 0.173 +/- 0.00

RANGE : 534 = 5.04MeV to 629 = 5.25MeVvV
AREA : Gross = 5320 Net = 4632 +/- 122
CENTROID : 602.21 = 5.19MeV

SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.079 +/- 0.00

58367.1
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U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-377-WR1 Analyst OCL

Date 6/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.0279g
Sample powder 1.0215¢
232yy.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2422 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter

solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.77g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2SO04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 mi 0.1 N HCI, then condition with 60 ml 9 N HCL.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 6/27/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/28/94 ' 6/28/94
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MCB # 1

ROI # 11-1

ROT # 11-2

ROI # 11-3

-60:
-50:
-40:
-30:
-20:

~10:

10:
20:
30:
40
50:
60:
10
70:
32

80:
45

ACQ 06-27-94 AT 22:30:56 RT 598165.6 LT 598161.0
No detector description was entered
NOPI-377 U count - channel 11 7/6/94
RANGE 69 = 4.00MeV  to 155 = 4,19MeV
AREA : Gross = 9708 Net = 8577 +/- 154 O . coumews BIGHS
CENTROID : 125.57 = 4.13MeV ¢ 105
SHAPE : Fwhm = 0.08MeV Fwtm =  @.15MeV (157 yioEn1 ‘3<
[
ID No close library match \)23{5 <?7Z’)
RANGE 287 = 4.49MeV to 4106 = 4.77MeV
AREA Gross = 11944 Net = 11510 +/- 142
CENTROID 374.14 = 4,69MeV aslS BEGT
SHAPE : Fwhm = ©.09MeV Fwtm = ©@.16MeV LM -  SElis feives
. oy - ;1 L )
ID No c¢lose library match K}?gﬁ“ 2% 407 Ha44 30 |W5
. \\oi\%
RANGE 522 = 5.02MeV  to 641 = 5.29MeV
AREA Gross = 8143 Net = 7402 +/- 147
CENTROID 611.07 = 5.22MeV
SHAPE : Fwhm = ©.09MeV Fwtm =  0.15MeV and cdbls | b
ID No close library match &)ZSQL UL £ 02 R
Z\4
7] 7/ Q 7] Q 7] Q
7/ Q
@ Q (/] Q Q 0 7}
Q 7/
(7] Q 4] Q ] Q Q
7] (7]
7] 7] Q Q Q 0 (7]
o @
7/ 7] Q Q Q 7/ 7/
(7} Q
7/ 7/ Q 7/ 7] Q Q
] /]
Q Q /] 7] Q 7/} /]
] Q
1 2 2 3 4 2 1
2 1
1 2 1 3 1 1 1
3 3
2 2 2 Qo 1 2 2
3 2
3 2 8 6 4 1 6
8 12
5 5 7/} 7 4 5 13
8 7
3 8 9 13 .9 13 9
6 (12
16 16 15 13 24 24 19
23 15
25 18 34 30 34 32 31
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U/Th Fusion (Nopal whole rock samples)
Sample L D.# __ NOLL-376-wR\
Date L ! b ! 4

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot#_ 11902 ¢& ) 3.001B ¢
Sample powder 1. 0623 ¢
232(J.228Th spike # _ 25 B Reference Date __) { 17 ! 4%
Reference ActivitL;i\AlO YB3 R pCi/g Spike Weight L1505 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO;);-9H,0 (Lot # A170749 ) 37.; g

10% TBP/amyl acetate (Lot#s_ 4 11138 ; G0\ S8 y 25

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,S0,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
Lot#_ A RlbZhT )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 ml 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date __ (o l 7 \ aN

Elute U fraction with 45-60 ml of 0.1 N HCI v

Evaporate both cluates to dryness.

Plating:
Dry residues are each dissolved in < 5 m1 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date ___ ¢ l ) '0\‘(

Th Counting Date G l B k 4 4
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-377-WR1-2

Date 6/23/94 Analyst OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # _07911H) 3.0219g
Sample powder 10215 g
232(J-28Th spike # 25B : Reference Date _1/22/93
Reference Activity  204.88 pCi/g Spike Weight 2422 ¢
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particies and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)3-9H,0 (Lot# 917079) 37.51¢g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.




Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HC1)

Load sample in 9M HCl and allow to drain
Wash 3 volumes (~35 ml) 9M HC1 --> Th
Elute 4 volumes (~50 ml) 0.1M HCI --> U and Fe

Separation Date  8/5/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCI

Add ~5 ml conc HNOj; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO,

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCl --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO,

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HC1 --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in < 5mi 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/12/94

Th Counting Date  8/12/94



MCB # 1

ROTI #

ROI #

ROI #

-50:
~-40:
-30:
-20:
-10:

10:
20:
30:
40:
50:
60:
70:
80:

9-1

9-2

9-3

ACQ 08-12-94 AT 03:41:02 RT 837288.2 LT 837264.5
No detector description was entered
channel 9 background 8/4/94
RANGE 8l = 406.88keV to 151 = 423.06keV
AREA Gross = 1524 Net = 1276 +/- 63
CENTROID : 122.39 = 416.45keV U-23%
SHAPE Fwhm = 6.96keV Fwtm = 13.38keV
ID : No close library match
RANGE 301 = 457.73keV  to 406 = 482.00keV
AREA : Gross = 2271 Net = 1758 +/- 102 |J-22¢4
CENTROID 378.32 = 475.60keV
SHAPE Fwhm = 7.07keV Fwtm = 18.59keV
ID : No close library match
RANGE 558 = 517.13keV to 682 = 545.79%keV k}—lgyz
AREA : Gross = 2292 Net = 1935 +/- 95
CENTROID 613.48 = 529.95keV
SHAPE Fwhm = 7.46keV Fwtm = 14.51keV
ID No close library match
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 1 0 0 1 1
2 1 2 1 1 1
1 2 2 0 2 2
3 1 2 5 1 1
0 1 3 3 2 2
2 2 2 1 4 0
5 2 2 1 2 7
1 (s 4 3 6 10
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NP 2ae U2 cun

ZH COUNTS BK &b
&7 COUNT:
H1-\50 1524
300 - 4o1 1\158-7
\751
573 — ©B1 Q3533
1902 443
v
0 0
0 0
0 0
0 0
0 0
0 0
1 0
0 2
2 1
1 4
0 0
3 2
6 7
7 5. 1
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MCB

ROI

ROTI

ROI

ROI

# 10-1

# 10-2

# 10-3

# 10-4

-20:
-10:

10:
20:
30:
40:
50:
60:

NP7 TTHh 2 .cun
ACQ 08-12-94 AT 03:41:02 RT : 837288.2 LT : 837264.4

No detector description was entered BRGD

channel 10 background 8/4/94 < oot -

RANGE : 10 = 396.63keV to 32 = 401.73keV Th 23 225 !

AREA : Gross = 225 Net = 79 +/- 22 ? 10-22 —

Could not properly fit the peak. 5286

Th 232  qip-32p 184S
RANGE : 218 = 444.80keV to 329 = 470.51keV
: +

AREA : Gross = 18615 Net = 17999 +/~- 170 11999 4£f5

CENTROID : 305.02 = 464.96keV T™h 228  BA0-655 o

SHAPE : Fwhm = 8.19keV  Fwtm = 16.25keV 10t

ID : No close library match ‘Z 214 703—’17% 24477 805

o

RANGE : 540 = 519.37keV to 653 = 545.54keV

AREA : Gross = 3818 Net = 3477 +/- 98

CENTROID : 625.56 = 539.19keV

SHAPE : Fwhm = 4.93keV Fwtm = 15.33keV

ID : No close library match

RANGE : 703 = 557.12keV to 778 = 574.49keV

AREA : Gross = 2147 Net = 1616 +/- 88

CENTROID : 740.43 = 565.79%keV

SHAPE : Fwhm = 5.69keV Fwtm = 9.67keV

ID : No close library match
68 76 56 72 73 55 62 63 55
60 78 72 54 55 66 50 62 15
0 0 0 0 0 0 0 1 0
(3 15 15 12 21 13 18 15 10
8 11 14 14 7 5 6 6 4
1 3 1\ 1 0 0 0 1 0
0 0 0 0 1 0 0 0 0
0 0 1 2 0 1 0 3 2
0 0 0 0 0 0 0 n 1
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U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI- 377 - WRA '

Date M%

Fusion: Mix about 1 g of sampie powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# 119026y 2.02719
Sample powder 1.02\5 o
22U-28Th spike # __Z_S_E__ Reference Date
Reference Activity pCi/g Spike Weight _2A22 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO5);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)39H,0 (Lot# 917079 y 3177 g

10% TBP/amyl acetate (Lot #s 23 , q02158 25 ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and

save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The

dried residue is dissolved immediately in about 20-30 ml of 9 N HCl. Clzal3sd

— — —

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#__ ABLL3IA )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HC1.
Elution:

Load aqueous sample on column and allow to drain. !

Elute Th fraction with 45-60 ml of 9 N HCl. Separation Date b [ 21194

Elute U fraction with 45-60 ml of 0.1 N HC]

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and

trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.

The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date _(ﬁw 10:39 nu

Th Counting Date (9‘2?)!(}4 D 1035 am




U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-378-WR1 Analyst OCL
Date 7/1/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO7 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO?2 (Lot # 11902g) 3.0731g
Sample powder 1.0307g
232y-228Th spike #  25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2391 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of Al(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.92¢g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCL.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HCI Separation Date
Evaporate both eluates to dryness. 7/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date : Th Counting Date
7/8/94 7/8/94



MCB # 1 = ACQ 07-07-94 AT 03:33:29 RT : 253146;6 LT : 253145.0
No detector description was entered

No sample description was entered 'NOP\‘ -7 VA
ROI # 7-1 RANGE : 63 = 4.00MeV to 149 = 4 .,19MeV )
AREA : Gross = 1308 Net = 1061 +/- 66 CH, BK couaTs
CENTROID : 129.73 = 4 ,.14MeV PEEE ]
1 12, . T
SHAPE : Fwhm = 0.04MeV  Fwtm =  0.13MeV 'y -139% T3 - N “5%%(:% 138
ID : U-238 at 4 .15MeV
Corrected Rate = 0.004 +/- 0.00
04
ROI # 7-2 RANGE 282 4 .48MeV ¢ 404 4 .75MeV 302:‘ | @{67 lﬁ}%
_ . = . e O = . e — 33% )
AREA : Gross = 1604 Net = 1439 +/- 68 U 134 \537
CENTROID : 377.27 = 4 .69MeV
SHAPE : Fwhm = 0.06MeV Fwtm = 0.1l4MeV
ID : Th-230 at 4 .69MeV
Corrected Rate = 0.006 +/- 0.00 \)2;52 554 - T -20 2@§%
Ty
ROI # 7-3 RANGE : 539 = 5.05MeV to 648 = 5.29MeV
AREA : Gross = 731 Net = 622 +/- 50
CENTROID : 611.84 = 5.21MeV
SHAPE : Fwhm = 0.03MeV Fwtm = 0.13MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.002 +/- 0.00
-95: 0] 0 0 0 0 0 0 0 0
-80: 0 0 0 0 0 0] 0 0 0
-70: 0 0 0 0 0 0 0 0 0
-60: 0 0 0 0 0 0 0 0 0
-50: 0 0 0 0 0 0 0 0 0
-40: 0 0 0 0 0 0 0 0 0
-30: 0 0 0 0 0 0 0 0 0
-20: 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
10: 0 0 1 1 1 0 0 1 0
20: 2 0 0 0 1 1 3 1 2
30: 0 1 1 1 1 1 2 1 0
40 0 2 1 2 0 5 1 3 1
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI =378  WRA
Date 7 - 1 -9 4

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot# QT 1iH ) D.01D\
Sample powder \. 02)0(] g
232J.228Th spike # 2 é B Reference Date
Reference Activity pCi/g Spike Weight 129 \ g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 mi of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AINO),9H,0 (Lot#_ 170719y DT9HZ
10% TBP/amyl acetate (Lot #s N238 , 902158 y 25

U and Th are then back extracted using 4 X 25 mi of 1 M H,SO, (extract, pour into separatory funnel,and 7/ G
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The

dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#__ 4BGOIA )

Prewash 4 cm X 1 ¢cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCl.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCL. Separation Date __ 9 I l 94

Elute U fraction with 45-60 ml of 0.1 N HCI v

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNOj; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date

Th Counting Date



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-379-WR1 Analyst  ]JDP

Date 6/6/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO?2 (Lot # 11902g) 3.0138¢g
Sample powder 1.0052g
232y5.228Tp spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2513 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible, Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 m! is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.50g
10% TBP/amyl acetate (Lot #s911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S504).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCl.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 6/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/8/94 ‘ 6/8/94



MCB # 1

ROI # 11-1

ROI # 11-2

" ROI # 11-3

ACQ 06-07-94 AT 04:28:28 RT : 77630.2 LT

No detector description was entered

Sample NOPI-379-WR1l U 6/9/94

RANGE : 58 = 3.97MeV to 158 = 4. 20MeV
AREA : Gross = 9092 Net = 8118 +/- 155
CENTROID : 137.58 = 4.15MeV

SHAPE : Fwhm = 0.06MeV Fwtm = @.13MeV

ID : No close library match

RANGE : 312 = 4.55MeV to 407 = 4.76MeV
AREA : Gross = 10637 Net = 9749 +/- 152
CENTROID : 386.02 = 4.71MeV

SHAPE : Fwhm = Q.07MeV Fwtm = Q.14MeV

ID : No c¢lose library match

RANGE : 540 = 5.906MeV to 643 = 5.29MeV
AREA : Gross = 6867 Net = 6034 +/- 140
CENTROID : 624.35 = 5.25MeV

SHAPE : Fwhm = 9.07MeV Fwtm = @.13MeV

ID : No c¢lose library match

77626.1



19:
20:
30:
49:

50:
12
60:
10
70:
14
80:
18
90:
36
100:
58
110:
131
120:
161
130:
304
140:
147
150:

160:
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:

270:

NN DB WUOIOVWOSS®

= e
PWWhNONMBNALPOROSOOWONILNdFWNONDOWM

> - =
WWROUUROA WRHROR DML OO

0000 dNE =N
VWeNUs WO

110
154
188
210
296
253
118

~J
(N

NOWKRHEBMFHERUITBWNOAROAUNRKRBENNMNRRNDO M

13

25

32

50

70

150

203

267

48

22

27

16

33

49

82

153

236

267

43

20

10

20

31

35

63

94

166

241

257

19

1o

11

15

15

41

54

125

170

261

219

27

11

11

18

14

26

37

57

110

171

275

205

12



330:
340:
50
350:
99
360:
150
370:
188
380:
332
390:
181
400:
410:
420:
430:
440:
4509 :
460:
470 :
480 :
4909 :
500:
510:
520:
530:

540:

13
11
14
12
20
20
29
24
32
46
47
58
108
91
194
190
221
221
328
312
136

Vo)
w

[
DO WNMNNMNNOOWWHFRRFEFREPONOOOOOOO OO WN

0O WO J

11
17
30
31
35
54
60
lo1
111
175
166
230
255
298
311

[y
S
>

~
ONAEREB_BNNNOFROROORKFHFOORNOLORPFRLOKLONDPW

11

11

25

27

41

69

132

182

251

285

51

14
21
52
67
152
198
245
269

27

15

25

38

85

144

171

278

251

29

11

19

28

49

71

177

197

292

215

17

lo

22

22

30

50

91

127

183

296

241

10



550:
11
560:
16
570:
27
580:
47
590:
96
600:
141
610:
130
620:
208
630:
50
640:

ARA.

10
21
19
24
24
45
53
94
88
110
122
145
155
201
189
35
17

11
16
15
22
27
62
58
95
101
122
lo04
146
159
171
132
27
16

13

16

33

53

110

115

213

167

10

18

27

39

56

120

122

198

105

12

15

30

82

128

114

218

81

13

19

32

76

11e

126

200

84

13

13

13

35

78

100

118

191

60



1O OO NOOOS-OONOO -

YO ANNHOOOO

OO0 ON~

700
710
720:
730
740

750

760:

770:

780:

790:

800:

810:

o090 e

oe0ee

820:

830:

(S

oo

840:

850:

860:

o0 ee

(S RN

870:

880:

oee

oo

890
900:

OO0 NIO-HOO-OOOO®

OO0 O-Or®

910:

920:

930:

940:

950:

969:

o0

970:

GRA .



999:

~ N

1000:

1010:

1020:




a Pa7q T (A

MCB # 1 ACQ ©06-07-94 AT 04:28:28 RT : 402614.6 LT : 402592.6
No detector description was entered
Sample NOPI-379-WR1 Th 6/13/94

ROI # 12-1 RANGE : 14 = 3.87MeV to 73 = 4.01MeV
AREA : Gross = 297 Net = 97 +/- 44
CENTROID : 46.16 = 3.95MeV
SHAPE : Fwhm = Q.00MeV Fwtm = 0.01MeV

ID : No close library match

ROI # 12-2 RANGE : 223 = 4.35MeV to 368 = 4.68MeV
AREA : Gross = 5957 Net = 5446 +/- 132
CENTROID : 345.67 = 4.63MeV
SHAPE : Fwhm = 0.06MeV Fwtm = ©.15MeV

ID : No ¢lose library match

ROI # 12-3 RANGE : 568 = 5.13MeV to 687 = 5.40MeV
AREA : Gross = 2110 Net = 1751 +/- 93
CENTROID : 666.81 = 5.35MeV
SHAPE : Fwhm = @.05MeV Fwtm = @.15MeV

ID : No c¢lose library match

ROI # 12-4 RANGE : 727 = 5.49MeV to 817 = 5.69MeV
AREA : Gross = 829 Net = 647 +/- 57
CENTROID : 781.42 = 5.61MeV
SHAPE : Fwhm = 0.04MeV Fwtm = 0.07MeV

ID : No close library match
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U/Th Fusion (Nopal whole rock samples)

Sample L. D. # __ A) OF 1L ~37171-wr\

Date 4 \\ P3)) (\’\\\

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot#_\402 G ) _ 3.6010 ¢
Sample powder L0330 g
232(J.228Th spike # _ 2 5B Reference Date ___i| 12 !‘i 3

232, |
Reference Activit(){L 04 8% pCi/g Spike Weight %.,-Z—_—‘(VB’& , 244\ g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO,)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy! acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

U\

Weight: AI(NO,),:9H,0 (Lot# 911014 ) EXE g

; - -~
10% TBP/amyl acetate (Lot#s_ 9 (1 233 / 4 0% 53 ) Z > ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO5;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchan‘%(e Resin AG 1-X8 100-200 mesh chloride form.
(Lot#_ 4663 )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain. . ~

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date ('H 24 / 94

Elute U fraction with 45-60 ml of 0.1 N HCI r

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in <5 ml1 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
Benzene is removed by gently boiling, and the remaining solution volume is transferred to a
heated stainless steel disc for evaporation to dryness. Discs are briefly flamed to red heat to
remove any remaining organic and then counted.

‘ Counting Date \L "5 H‘\‘\l / T -




U and Th Isotope Activities

Sample # NOPI-379-WR1

NOPI-379-WR1

FILENAME= NP379U.CHN

Sep. date

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/qg)
1.003 0.2491 454.83 | 1/22/93 | 462  |449.32506] Th-228/U-232=[ 0.4396211
Counting time for Th= 0 (mins.) Counting time for U=| 971.91 {mins.)
Days btwn. sep. and count.= 0 (days) Days btwn. sep. and count.= 3 (days)
CF for Th-228=| #DIV/0! CF for U-232=| 1.0032172
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
0 | 0 | 0 | 0 - | | 7645 | 8937 | 5751
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
0 | 0 [ 0 0 | { 001 | o001 | o.01
bkgd time [0 | (min.) bkgd time (min.)
Th-232*  Th-230* Th-228sp  Ra-224* U-238* U-234~ U-232sp
counts counts counts counts counts counts counts
#DIv/ol | #Divior | #Divior | #Div/or | [ 7635.281[8927.2809] 5722.8691 |
U-238(dpm/g)=| 148.88284| + | 2.598794
U-234(dpm/g)=| 174.07597| + | 2.942745
Th-232(dpm/g)=| #Div/o! | + | #DIv/o!
Th-230(dpm/g)=| #Divio! | + | #DIV/0!
U-234/U-238=}1.1692145| + [ 0.018215
Th-230/U-234=| #DIV/0! | = | #DIV/0!
Th-230/Th-232= #DIV/0! | + [ #DIv/0!
U234/Th-232=| #DIV/0! | + | #DIV/0!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |[199570.54
(m-1)
Th(ppb)= | #DIV/0!
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 1977.4523

197.53278 19.742885

Page 1




MCB # 1

# 14-1

ROI # 14-2

ROI # 14-3

ACQ 05-01-94 AT 03:55:39 RT : 58314.8 LT
No detector description was entered

Sample NOPI-379-WR1 U 5/3/94

RANGE : 40 = 3.93MeV to 147 = 4 .17MeV
AREA : Gross = 7645 Net = 7186 +/- 122
CENTROID : 128.01 = 4 .13MeV

SHAPE : Fwhm = 0.05MeV Fwtm = 0.13MeV

ID : U-238 at 4 .15MeV

Corrected Rate = 0.123 +/- 0.00

RANGE : 294 = 4 .50MeV to 397 = 4 .73MeV
AREA : Gross = 8937 Net = 8329 +/- 135
CENTROID : 377.42 = 4 .,69MeV

SHAPE : Fwhm = 0.06MeV Fwtm = 0.13MeV

ID : Th-230 at 4 .69MeV

Corrected Rate = 0.143 +/- 0.00

RANGE : 542 = 5.06MeV to 632 = 5.26MeV
AREA : Gross = 5751 Net = 5205 +/- 114
CENTROID : 614.12 = 5.22MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.12MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.089 +/~- 0.00

58312.2
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U/Th Fusion (Nopal whole rock samples)
Sample L. D.# _ N0 PT -379-Ww £)
Date Le ! L 1 a4

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 m]) of 232J-228Th spike solution in dulite HNO;,.

Weights: SPEX LiBO, (Lot#__|\902.G- ) _ 3.5138 ¢
Sample powder . 0;517 A~ g
22 28Th spike # _— Tt A5 B Reference Date i l 22 , 493
Reference Activii';”ww»& 3% pCi/g Spike Weight __ . 2513 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,);9H,0 (Lot#__ 4170719 ) 31.5

10% TBP/amyl acetate (Lot#s__ U2 2R/ G025 8 y 2% m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H>SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO5;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#__ 3 (2 )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 m1 9 N HCl.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCl. Separation Date lo I 1 | g4

Elute U fraction with 45-60 ml of 0.1 N HC1 vl

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 m1 0.1 N HNO, and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date (ﬂ "P

Th Counting Date G a 4



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-380-WR1 Analyst OCL
Date 7/1/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO? and add a measured aliquot
(0.1 to 1.0 ml) of 232y.228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.0758g
Sample powder 1.0382¢
2325-228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2907 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.69g
10% TBP/amyl acetate (Lot #s911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2504).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCI.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 7/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
7/8/94 7/8/94



MCB # 1 ACQ 07-07-94 AT 03:33:29 RT : 253145.5 LT : 253144.5
No detector description was entered
NOPI-380 U count - channel 10 7/11/94

ROI # 10-1  RANGE : 54 = 3.96MeV  to 140 = 4.16MeV  Countd CRANNELS  BRGD CUHANNELS
AREA : Gross = 2001 Net = 1727 +/- 74 k}'32-
CENTROID : 115.37 = 4 .10MeV ‘ =Y. ;
21 - oo
SHAPE : Fwhm = 0.07MeV Fwtm = 0.13MeV © ‘535 53 ™ \07
b - ol
ID : U-238 at 4 .15MeV 1(96
Corrected Rate = 0.007 +/- 0.00 ’
1 - )
neo-34 ) paq 212 13
ROT # 10-2 RANGE : 283 = 4.48MeV to 402 = 4 .75MeV Q§QL
AREA : Gross = 2166 Net = 2046 +/- 66 DO *
CENTROID : 365.67 = 4.66MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV
ID : Th-230 at 4.69MeV 2001733 AR Il Yo 77
Corrected Rate = 0.008 +/- 0.00 \@@@ 23 ¢
ROI # 10-3 RANGE : 524 = 5.02MeV to 629 = 5.26MeV
AREA : Gross = 2718 Net = 2611 +/- 66
CENTROID : 603.84 = 5.20MeV
SHAPE : Fwhm = 0.08MeV Fwtm = 0.15MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.010 +/- 0.00
-105: 0 1 1 0 1 1 1 0 0
-90: 1 0 0 1 2 0 0 1 1
-80: 1 1 0 1 0 0 0 1 0
-70: 0 1 2 1 0 2 0 0 0
-60: 0 0 0 0 0 0 0 0 1
-50: 0 0 0 0 1 1 0 0 0
-40: 0 0 0 0 0 1 0 0 0
-30: 0 1 0 0 0 7 18 12 14
-20: 16 17 17 8 14 11 12 15 10
-10: 8 12 10 23 10 8 8 11 2
0: 0 0 0 0 0 0 0 0 0
10: 0 1 0 1 0 1 0 3 2
20: 1 0 1 0 1 3 2 2 2
30: 0 0 0 0 1 0 1 1 0
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MCB # 1

ROI #

ROI #

ROI #

ROI #

-25:
-10:

10:
20:
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40:
50:
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90:
100:

9-1

9-2

9-3

9-4

ACQ 07-07-94 AT 03:33:29 RT 253145.7 LT 253144 .7
No detector description was entered 1
NOPI-37/—seeond T Tount chanmet T/ 8754 op) - 30
N . coumtsS
RANGE 27 = 3.90MeV to 86 = 4.04MeV s A 1 '2%
, , N
AREA : Gross = 21 Net = 20 +/- 5 T %2 21-9
Could not properly fit the peak. r3 %
. i . @ - ] Sy
Tyﬁﬁ'ﬁaﬁ} ’5£)§;351 \ Eby
RANGE 272 = 4 .45MeV  to 367 = 4.67MeV
AREA : Gross = 193 Net = 192 +/- 14 255 -
CENTROID : 332.94 = 4.59MeV 173 0‘ =
SHAPE Fwhm = 0.01MeV Fwtm = 0.05MeV _Twla i ‘i‘ Gﬁé ‘ZAQO
ID : U-235 at 4.60MeV L Ao - 1372 §i=
Corrected Rate = 0.001 +/- 0.00 @ZOS Z. —7'7
RANGE 606 = 5.21MeV to 687 = 5.39MeV
AREA Gross = 255 Net = 214 +/- 27
CENTROID 670.44 = 5.35MeV
SHAPE Fwhm = 0.01MeV Fwtm = 0.08MeVvV
ID Th-228 at 5.34MeV
Corrected Rate = 0.001 +/- 0.00
RANGE 756 = 5.55MeV to 807 = 5.66MeV
AREA Gross = 81 Net = 55 +/- 16
Could not properly fit the peak.
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 1 1 1 0 1 0 0 0
2 {o- -0 1 2 -0 '\S b 0 0
0 1 0 0 0 1 1 0 0
0 2 1 1 1 0 1 1 1
2 0 0 2 1 0 0 0 0
0 0 0 0 0 1 0 1 0
0 0 0 0 0 1 0 0 0
1 - 0 0 0 1 0 0 0 0
1 0 1 0 0 0 0] 0 0
0 0 0 0 in 1 0 0 1
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U/Th Fusion (Nopal whole rock samples)
Sample L. D.# _ NOP|- 380 -~WR 1
Date 1-1- 3 4

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _Q@7911H ) D O15B

Sample powder 1.0387 g

232-228Th spike # 258 Reference Date

Reference Activity pCi/g Spike Weight 201 O'] g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 mi of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AIINO3)39H,0 (Lot# NT0T19  , DT.©9
10% TBP/amyl acetate (Lot#s_31123® , 90215% |, 25

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and 7 ] 10)
save H,SOy,). )

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The

dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#__ ABDGLWLIA )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HC1. Separation Date 7' 1

Elute U fraction with 45-60 ml of 0.1 N HC1

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 mi 0.1 N HNO; and separated from daughter nuclides and

trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.

The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date

Th Counting Date



U/Th Fusion (Nopal whole rock samples)

Sample I. D. # NOPI-381-WR1 Analyst OCL
Date 7/1/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO72 and add a measured aliquot
(0.1 to 1.0 ml) of 232732281 spike solution in dulite HNO3.

Weights: SPEX LiBO7 (Lot # 11902g)  3.0839g
Sample powder 1.0181g
232yy.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2451 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter

solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.68g
10% TBP/amyl acetate (Lot #s911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S504).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCl.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 7/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
7/8/94 ' 7/8/94
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MCB # 1

ROI # 11-1

ROTI # 11-2

ROI # 11-3

-92:
-80:
-70:
-60:
-50:
-40:
~-30:
-20:
-10:

10:
20:
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40:

ACQ 07-07-94 AT 03:33:30 RT : 253145.3 LT : 253144.3
No detector description was entered

No sample description was entered i}%M O 7/“{7Y7

RANGE : 81 = 4.02MeV to 163 = 4.21MeV

AREA : Gross = 9815 Net = 9373 +/- 123 _ L

: b Yo KGD
CENTROID : 134.80 =  4.15MeV | Cw. CouNTS 8
SHAPE : Fwhm = 0.07MeV  Fwtm =  0.13MeV N-22¢ ©=  — vieX 418,
A" g ‘lé
-\ 9ol
ID : U-238 at 4.15Mev % B\ -\63 \ 97- Bt
Corrected Rate = 0.037 +/- 0.00 51 coans BK@D/GH. &= Be
_COWD

RANGE : 310 = 4.54MeV  to 415 = 4.78MeV ; CiH . NS 6 - 106 Lba%%o

AREA : Gross = 11056 Net = 10827 +/- 121 [)-224 o 10950

CENTROID : 383.44 = 4.71MeV 1D - 40% -

SHAPE : Fwhm = 0.08MeV Fwtm =  0.13MeV <4.<l CounTs BKGD/CLI.> 30

ID : U-234 at 4.72MeV e Counts W;)%

Corrected Rate = 0.043 +/- 0.00 _ B9 53 2033 =%

-9 .

RANGE : 572 = 5.13MeV to 655 = 5.32MeV et

AREA : Gross = 2033 Net = 1725 +/- 76

CENTROID : 624.16 = 5.25MeV

SHAPE : Fwhm = 0.06MeV Fwtm = 0.12MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.007 +/- 0.00
1 0 0 1 0 0 0 0 0 0
0 0 0 0 0 1 1 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 1
0 0 0 0 0 1 5 4 3 1
9 5 6 3 11 4 4 2 4 5
7 6 5 5 7 1 2 6 4 0
0 0 0 0 0 0 0 0 0 0
0 1 2 4 1 0 0 0 1 0
0 2 1 2 3 1 0 1 1 0
0 2 0 0 2 0 2 4 2 3
2 1 0 1 1 1 0 1 0 1
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ROI

ROI
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ROI
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ACQ 07-07-94 AT 03:33:30 RT 253145.1 LT
No detector description was entered
No sample description was entered
RANGE 34 = 3.92MeV to 80 = 4.02MeV
AREA : Gross = 33 Net = 32 +/-
Could not properly fit the peak.
RANGE 231 = 4.37MeV  to 366 = 4 .67MeV
AREA : Gross = 3960 Net = 3892 +/-
CENTROID 334.97 = 4 .60MeV
SHAPE Fwhm = 0.09MeV Fwem = 0.14MeV
ID U-235 at 4.60MeV
Corrected Rate = 0.015 +/- 0.00
RANGE 585 = 5.17MeV  to 692 = 5.41MeV
AREA Gross = 387 Net = 333 +/-
CENTROID 646.00 = 5.31MeV
SHAPE Fwhm = 0.01MeV Fwtm = 0.04MeV
ID U-232 at 5.32MeV
Corrected Rate = 0.001 +/- 0.00
RANGE 746 = 5.53MeV  to 807 = 5.67MeV
AREA : Gross = 151 Net = 90 +/-
CENTROID 772.87 = 5.59MeV
SHAPE Fwhm = 0.00MeV Fwtm = 0.01MeV
ID No close library match

0 0 0 0
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0 0 1 2
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0 0 0 2
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U/Th Fusion (Nopal whole rock samples)

Sample L. D.# NOP|- 281~ \WRA
Date 7- 1- 34

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 22U-?22Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot # @19 11t LO\BY ¢
Sample powder 2.0 0% 50) g 1<)
232(J-228Th spike # 158 Reference Date 'I 22093
Reference Activity pCi/g Spike Weight 2A 51 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO, with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 m! is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3)59H,0 (Lot#_ 17079 ) 37-(0% g
10% TBP/amyl acetate (Lot #s un13% / 902158 ) 25 ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and 1 [ b
save H,S0O,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The

dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot# ABGLIA )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 ml 9 N HCl.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCIL. Separation Date 117

Elute U fraction with 45-60 ml of 0.1 N HCI

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date

Th Counting Date
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U/Th Fusion (Nopal whole rock samples)
Sample 1. D. # NOPI-382-WR1 Analyst  JDP

Date 6/6/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g)  3.0079g
Sample powder 1.0011¢g
232y.228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.89 pCi/g Spike Weight .2509 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter

solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.5g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A) :
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 ml 9 N HCL.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCI.

Elute U fraction with 45-60 ml of 0.1 N HC1 Separation Date
Evaporate both eluates to dryness. 6/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to

dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/8/94 ' 6/8/94
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MCB # 1 ACQ 06~07-94 AT 04:28:28 RT : 77684.4 LT : 77680.4
No detector description was entered
Sample NOPI-382-WR1 U 6/9/94

ROI # 13-1 RANGE : 12 = 3.87MeV  to 142 = 4.16MeV
AREA : Gross = 40510 Net = 27737 +/- 542
CENTROID : 96.99 = 4.06MeV
SHAPE : Fwhm = 0.14MeV Fwtm = @.23MeV

ID : No close library match

ROI # 13-2 RANGE : 233 = 4.37MeV  to 391 = 4.72MeV
AREA : Gross = 36060 Net = 28640 +/~- 467
CENTROID : 344.25 = 4.61MeV
SHAPE : Fwhm = @.15MeV Fwtm = ©.27MeV

ID : No close library match

ROI # 13-3 RANGE : 507 = 4.98MeV to 626 = 5.25MeV
AREA : Gross = 4450 Net = 3326 +/~- 157
CENTROID : 582.11 = 5.15MeV
SHAPE : Fwhm = @.12MeV Fwtm = @.18MeV

ID : No close library match
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299 266 223
20: 182 . 160 157 150 171 162 162
194 185 183
30: 173 161 179 170 184 191 193
238 205 243
40: 203 233 230 221 203 235 239
243 241 247
50 : 274 259 276 280 301 266 269
294 298 286
60: 315 339 280 341 317 336 345
382 349 367
70: 360 388 392 392 367 403 387
410 449 450
80: 427 460 448 450 496 494 412
439 483 470
90: 496 492 471 517 530 489 535
474 466 503
100: 507 490 533 473 555 488 481
459 452 461
110: 446 494 443 446 420 417 379
415 365 376
120: 365 330 295 295 286 248 224
240 222 192
130: 199 167 125 106 105 108 65
80 68 68
140: 48 43 39 42 27 48 43
37 53 a7
150: 41 33 39 34 42 63 53
47 47 38
160: 39 43 57 57 48 50 44
49 56 48
170: 50 64 61 54 42 57 56
56 a8 62
180: 45 59 51 44 59 76 60
61 64 75
190: 65 65 78 55 46 71 63
73 66 69
200: 58 58 78 67 60 67 70
69 61 63
210: 66 66 67 73 68 70 79
63 78 69
220: 57 74 76 76 79 76 55
67 68 72
230: 63 62 69 62 94 , 86 88
65 77 75
240: 86 91 84 85 83 83 72
f 98 105 96
Vo 2501 101 83 91 114 106 100 89
) 92 89 109
260: 87 108 111 100 111 116 133
121 130 142
270: 133 119 144 175 150 148 155
134 159 142

280: 154 157 147 149 172 178 173
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NZ 2 TH 20

MCB # 1 ACQ 06-07-94 AT 04:28:29 RT : 402675.1 LT : 402653.1
No detector description was entered
Sample NOPI-382~WR1 Th 6/13/94

ROT # 14-1 RANGE : 13 = 3.87MeV to 61 = 3.98MeV
AREA : Gross = 534 Net = 166 +/- 53
CENTROID : 42.35 = 3.94MeV
SHAPE : Fwhm = Q.00MeV Fwtm = 0.01MeV

ID : No c¢lose library match

ROI # 14-2 RANGE : 185 = 4.26MeV to 361 = 4.65MeV
AREA : Gross = 42938 Net = 41287 +/- 297
CENTROID : 335.41 = 4.60MeV
SHAPE : Fwhm = 0.08MeV Fwtm = @.17MeV

ID : No close library match

+ ROI # 14-3 RANGE : 571 = 5.12MeV  to 679 = 5.37MeV
AREA : Gross = 3081 Net = 2590 +/- 105
CENTROID : 657.63 = 5.32MeV
SHAPE : Fwhm = ©.05MeV Fwtm = @.14MeV

ID : No close library match

ROI # 14-4 RANGE : 716 = 5.45MeV  to 823 = 5.69MeV
AREA : Gross = 1975 Net = 1365 +/- 113
CENTROID : 773.87 = 5.58MeV
SHAPE : Fwhm = ©.05MeV Fwtm = @.11MeV

ID : No c¢lose library match



50:

60:

79:

80:

90 :

100:

110:

120:

130:

140:

150:

160:

170:
10
180:
18
196:
11
200:
22
210:
18
220:
20
230:
41
240:
44
250:
56
260:
88
270:
104

[y

[y

NOUUBBWWNNIONPRNRERR@MRE
ANV JIOONOHRAOANBURBNOOONOJOOPOUPNMOUBRNUIWOD BEIOWU

124

CUIWRWNWENNRERREREBEND RERR SRR =
PFOOR~-"NNMNOUROONRFROHERDPOADBNIFPWOOOPOADRHELNIUBUROMONIBNNDE

100
88
122

18

14

15

12

15
18
22
25
19
31
41
47
75

95

N F3¥ 2 THIC
0 )
4 12
8 11
7 13

21 8
14 9
a 7
4
4 5
4 5
a 7
1 5
7 7
4 a
15 3
11 10
7 12
9 16
10 10
18 15
13 18
10 18
26 24
25 27
29 36
50 59
70 63
78 97

10

13

10

10

10

11

10

21
19
21
19
22
39
38
43
78

84

20

11

19

14

19

12

13

11

18

25

28

42

46

78

107



167
290:
291
300:
516
310:
559
320:
732
330:
1068
340:
502
350:
11
360:
370:
380:
390:
400 :
410:
420:
430
440 :
450 :
460:
470:
480 :
490:
500:
510:
520:
530:

540:

215
207
303
363
539
527
585
611
744
821
1094
1031
437
244

=
[y

HE QW RRWOMOREFEFEENRPRERPARNDMEOOWOOOFLROSOSNOREEAOORLRNEKEKENN

175
222
321
356
489
544
602
547
825
884
1091
1046
325

[y
2y
~

PO WROAOAMWWRNMNNNENOOORLROORHRIOFFOOOOOOHLROORR L OO, WD

263

368

562

589

980

1008

135

244

395

567

660

1012

909

78

236

450

580

669

972

885

41

269

444

577

663

1963

688

30

-

294

452

552

662

1042

615

22



P

550:
560:
570:
580:
590:
600:

610:
21
620:
25
630:
22
640:
43
650:
81
660:
48
670:

680:
690:
700:
710:
720:
730:
740:

750:
14
760:
50
770:
49
780:
26
790:
15
800:
11
810:

820:
830:

844

=
OB WNWONOOWN

NWAOANOAOWWWD WW R M
NEBENREINRNBBOWOR Q&

SO NWRWOAONDBE IR, OR

10

10

21

33

35

46

71

90

16

13

27

46

37

16

18

lo

26

26

26

37

62

81

10

16

17

27

41

28

15

12

15

28

34

33

77

79

28

19

58

28

17

15

25

18

29

28

50

73

57

13

22

26

53

29

24

23

11

15

25

27

23

39

86

51

12

10

16

39

44

27

17

27



o 1010

850:

860:

870:
16
880:
14
890:
22
900:
26
910:
21
920:
21
930:
13
940:

950:

960:

970:

980:

990:

1000:
78

82
1020:

NWOORWWREWR DO

[
oo
[ I )

100

8 4]
[

12

14

27

19

19

92

89

71

13

18

13

19

17

102

72

26

15

12

22

16

20

13

89

96

16

26

le

26

13

20

74

24

16

16

30

lo

73

79



U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPT 3372~ -\

Date ”H\?/S [‘\‘{

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot#_ NA026 )y 30073
Sample powder [[6042 ¢
222U.28Th spike # _ 19 B Reference Date ( I ze|a%
S I U
Reference Activity QO‘{ 3 & pCi/g Spike Weight 2474 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of ANO5);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO;)5-9H,O (Lot # 911074 ) 37 s g

'
10% TBP/amyl acctate (Lot#s__ 401258 /  40L1S3 y 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation: :
Preparation: BIO-RAD Anion Exc}};mge Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 3L H )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain. ) )

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date \‘/’ /2‘7 / G ¢

Elute U fraction with 45-60 ml of 0.1 N HCI [ 7

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace clements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
Benzene is removed by gently boiling, and the remaining solution volume is transferred to a
heated stainless steel disc for evaporation to dryness. Discs are briefly flamed to red heat to
remove any remaining organic and then counted.

Counting Date 1A~ ?! z F‘f / Th-



NOPI-382-WR1

TN

£ U and Th Isotope Activities FILENAME= NP382U.CHN
Va
Sample # NOPI-382-WR1 Sep. date | 4/29/94
Analyst JDP
Sample Spike U-232 Ref. date  Days btwn uU-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
1.0042 | 0.2479 | 454.83 | 1/22/93 | 462 [449.32506] Th-228/U-232=| 0.4396211
Counting time for Th= 0 {mins.) Counting time for U=| 970.85 (mins.)
Days btwn. sep. and count.= 0 (days) Days btwn. sep. and count.= 3 (days)
CF for Th-228=| #DIV/0! CF for U-232=| 1.0032169
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
| 0 | 0 | 0 | 0o . | | 25113 | 22748 | 2905 |
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 0 | 0 | 0 | 0 | | o008 | o0.08 [ o0.01 |
bkgd time |I| (min.) bkgd time (min.)
Th-232* Th-230* Th-228sp Ra-224* U-238* U-234* U-232sp
counts counts counts counts counts counts counts
| #Div/ol | #Divio! | #Div/or | #DIvio! | [ 25035.33[22670.332] 2886.0076 |
U-238(dpm/g)=| 962.2166 | = | 18.85685
U-234(dpm/g)=| 871.31937| £ [ 17.16729
Th-232(dpm/g)=] #DIV/0! + | #DIV/0!
Th-230(dpm/g)=| #DIV/0! + | #DIV/0!
U-234/U-238=| 0.9055335| = | 0.008288
Th-230/U-234=| #DIV/0! + | #DIV/0!
Th-230/Th-232=| #DIV/0! + | #DIV/0!
U234/Th-232=| #DIV/0! + | #DIV/0!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |1289806.7
(m-1) )

Thppb)= [_#DIV/0!

Spike 25A  Spike 25B  Spide 25C
10/9/92
Th-228 (dpm/g)= 1977.4523 197.53278 19.742885

Page 1



MCB # 1

PEIR
Lo # 15-1

ROI # 15-2

ROI # 15-3

/,.:
\\

ACQ 05-01-94 AT 03:55:39 RT : 58250.8 LT
No detector description was entered

Sample NOPI-382-WR1l U 5/3/94

RANGE : 27 = 3.90MeV to 145 = 4.17MeV
AREA : Gross = 25113 Net = 19382 +/- 357
CENTROID : 108.09 = 4 . 09MeV

SHAPE : Fwhm = 0.10MeV Fwtm = 0.21MeV

ID : U-238 at 4 .15MeV

Corrected Rate = 0.333 +/- 0.01

RANGE : 263 = 4.43MeV to 393 = 4 .72MeV
AREA : Gross = 22748 Net = 18818 +/- 317
CENTROID : 356.57 = 4 .64MeV

SHAPE : Fwhm = 0.12MeV Fwtm = 0.22MeVv

ID : Th-230 at 4 .62MeV

Corrected Rate = 0.323 +/~- 0.01

RANGE : 515 = 5.00MeV to 627 = 5.25MeV
AREA : Gross = 2905 Net = 2209 +/- 121
CENTROID : 580.93 = 5.15MeV

SHAPE : Fwhm = 0.03MeV Fwtm = 0.17MeV

ID : No close library match

58248.2
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NoPT -3 2.~ L\
Date L ‘L L \\ a v

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# __ 1902 ¢ Yy _ Z3.p19 g
Sample powder Lporl g
22J.28Th spike # _ 2G5 B Reference Date { ! LZ/\"‘! 2
Reference Activit;l/?_:wlgijj__ pCi/g Spike Weight {25 A g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3),-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,),9H,0 (Lot#___G\70 14 2.5

10% TBP/amyl acetate (Lot#s__ QU238 / Q02188 y 75  m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
Lot#__ YOLLSAC )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCL.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date (s |7 J4 ¢

Elute U fraction with 45-60 ml of 0.1 N HCI 1

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date L {ﬁ lﬂ "t
Th Counting Date__(» l b |61 "’
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MCB # 1 ACQ ©6-11-94 AT 20:43:37 RT : 88000.0 LT : 87997.1
No detector description was entered
Sample NOPI-382-WR1 U 6/14/94

ROI. # 9-1 RANGE : 22 = 3.89MeV to 151 = 4.18MeV
AREA : Gross = 50227 Net = 38245 +/~ 535
CENTROID : 109.59 = 4.05MeV
SHAPE : Fwhm = 0.13MeV Fwtm = ©.23MeV

ID : No close library match

ROI # 09-2 RANGE : 239 = 4.38MeV to 401 = 4.75MeV
AREA : Gross = 46354 Net = 4@514 +/- 440
CENTROID : 357.20 = 4.65MeV
SHAPE : Fwhm = @.14MeV Fwtm = Q.27MeV

ID : No close library match

9-3 RANGE : 516 = 5.00MeV to 634 = 5.27MeV.
AREA : Gross = 5872 Net = 4660 +/- 166
CENTROID : 594.62 = 5.18MeV
SHAPE : Fwhm = ©.11MeV Fwtm = ©.20MeV

ID : No close library match

I
"\
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40: 185 181 203 205 204 220 214
242 232 221
50: 228 256 : 237 249 233 281 271
270 251 281
60: 283 290 315 309 272 328 322
340 310 361
70: 358 395 395 377 3890 360 383
411 461 458
80: 468 456 477 485 476 473 490
557 525 530
90: 516 534 551 567 554 576 579
616 597 638
100: 622 669 619 664 674 685 680
657 738 704
119: 721 656 678 674 718 714 707
670 659 644
120: 669 691 656 655 598 605 559
559 556 544
139: 544 535 441 486 401 369 363
321 309 281
140: 224 209 176 124 104 100 81
58 69 40
150: 53 29 35 26 39 30 34
34 43 44
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55 47 41
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200: 68 68 78 62 67 80 75
79 48 59
210: 62 65 62 82 66 59 68
58 56 57 .
220: 60 58 51 62 73 64 62
58 51 76
230: 68 56 51 53 63 50 71
67 54 65
240: 68 68 ' 68 77 69 82 76
78 63 64
250: 83 81 78 89 78 95 108
68 89 97
260: 93 93 92 104 80 98 106
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U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-385-WR1 Analyst  JDP

Date 6/6/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.0116g
Sample powder 1.0066g
232yy.228Tn spike #  25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2512 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible, Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of Al(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot # 917079) 37.5g
10% TBP/amyl acetate (Lot #s911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2SO4 (extract, pour into separatory funnel,
and save H2S504).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCL
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCL.

Elute U fraction with 45-60 ml of 0.1 N HClI Separation Date
Evaporate both eluates to dryness. 6/7/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
6/8/94 “ 6/8/94



MCB # 1

ROI # 15-1

ROI # 15-2

ROI # 15-3

ACQ 06-07-94 AT 04:28:29 RT : 77459.9 LT : 77455.9
No detector description was entered
Sample NOPI-385-WR1 U 6/9/94

RANGE : 33 = 3.92MeV to 148 = - 4.17MeV
AREA : Gross = 10601 Net = 9812 +/- 156
CENTROID : 125.90 = 4.13MeV

SHAPE : Fwhm = @.07MeV Fwtm = @.1l4MeV

ID : No close library match

RANGE : 274 = 4.46MeV to 398 = 4.74MeV
AREA : Gross = 10809 Net = 10223 +/- 148
CENTROID : 373.97 = 4.68MeV

SHAPE : Fwhm = Q.08MeV Fwtm = Q.15MeV

ID : No close library match

RANGE : 512 = 4.99MeV to 634 = 5.26MeV
AREA : Gross = 7398 Net = 6906 +/- 128
CENTROID : 610.25 = 5.21MeV

SHAPE : Fwhm = ©.08MeV Fwtm = @.15MeV

ID : No c¢lose library match
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MCB

ROI

ROI

 ROI

ROT

l6-1

16-2

16-3

16-4

NP2 85TH. CHA

ACQ 06-07-94 AT ©@4:28:29 RT : 402729.4 LT
No detector description was entered
Sample NOPI-385-WR1l Th 6/13/94

RANGE : 13 = 3.88MeV to 70 = 4.00MeV
AREA : Gross = 114 Net = 65 +/=- 22
CENTROID : 57.09 = 3.98MeV

SHAPE : Fwhm = ©.00MeV Fwtm = @.02MeV

ID : No close library match

RANGE : 296 = 4.51MeV to 369 = 4.67MeV
AREA : Gross = 2128 Net = 2007 +/- 58
CENTROID : 351.81 = 4.64MeV

SHAPE : Fwhm = 9.03MeV Fwtm = ©0.11MeV

ID : No close library match

RANGE : 620 = 5.24MeV to 690 = 5.39MeV
AREA : Gross = 724 Net = 618 +/- 42
CENTROID : 676.47 = 5.36MeV

SHAPE : Fwhm = 0.02MeV Fwtm = 0.05MeV

ID : No c¢lose library match

RANGE : 762 = 5.56MeV to 804 = 5.65MeV
AREA : Gross = 269 Net = 185 +/- 27
CENTROID : 794.66 = 5.63MeV

SHAPE : Fwhm = 2.93MeV Fwtm = Q.06MeV

ID : No close library match

402707.3
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U/Th Fusion (Nopal whole rock samples)
Sample I.D. # __ A OPL-385 “Wr\

Date L‘(\\ZB {"\*7/

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot#_ (402G )y 3.0038
j. 6045
Sample powder m% g
232(J-228Th spike # 25 B Reference Date { ‘l 12 { 43

235
Reference Acti\\r}i\ty .20% ““ pCi/g Spike Weight , ﬂc} 78 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO;-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the othér 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO5)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amy! acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO5);-9H,0 (Lot# 917079 ) 31.7 g

e
10% TBP/amyl acetate (Lot#s__ G127} /  F0Z158 y 25 m

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # YB3p(DH )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 m1 9 N HCIL.
Elution:

Load aqueous sample on column and allow to drain. -1

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date __ 7 / 2y )17 Y

Elute U fraction with 45-60 ml of 0.1 N HCI o/

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 m1 0.1 N HNQO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
Benzene is removed by gently boiling, and the remaining solution volume is transferred to a
heated stainless steel disc for evaporation to dryness. Discs are briefly flamed to red heat to
remove any remaining organic and then counted.

Counting Date A~ ‘;’ ,L/ "i‘f/ Th -



U and Th Isotope Activities

Sample # NOPI-385-WR1

NOPI-385-WR1

FILENAME=

Sep. date

NP385U.CHN

Analyst JDP
Sample Spike U-232 Ref. date  Days btwn u-232*
weight (g) weight (g) (dpm/g) of spike  ref. and sep. (dpm/g)
1.0045 | 0.2478 | 454.83 | 1/22/93 | 462  [449.32506] Th-228/U-232=( 0.4396211
Counting time for Th= 0 (mins.) Counting time for U=[ 968.59 (mins.)
Days btwn. sep. and count.= 0 (days) Days btwn. sep. and count.= 3 (days)
CF for Th-228=| #DIV/0! CF for U-232=| 1.0032161
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U-232
counts counts counts counts counts counts counts
[ 0 | 0 | 0 0 - | [ 4897 4892 3290
Bkgd Bkgd Bkgd bkgd bkgd bkgd bkgd
| 0 | 0 | 0 0 | 0.005 0.02 0.005
bkgd time [0 | (min.) bkgd time (min.)
Th-232* Th-230* Th-228sp Ra-224* U-238~ U-234* U-232sp
counts counts counts counts counts counts counts
[ #Divior | #Diviot | #DIv/ol | #Div/io! | [ 4892.157]4872.6282] 3274.6255 |
U-238(dpm/g)=|165.59635| + [ 3.732933
U-234(dpm/g)=| 164.93531| + [ 3.718795
Th-232(dpm/g)=| #DIV/0! + | #DIV/0!
Th-230(dpm/g)=[ #DIv/o! | + [ #DIV/0!
U-234/U-238=|0.9960081| + | 0.020134
Th-230/U-234=| #DIV/C! + | #DIV/0!
Th-230/Th-232=| #DIV/Q! + | #DIV/0!
U234/Th-232=| #DIV/0! + | #DIV/0!
Decay U-238 Th-232
constant 2.948E-16 9.413E-17 U(ppb)= |221974.23
(m-1)
Th(ppb)= [ #DIv/o0!
Spike 25A  Spike 25B  Spide 25C
10/9/92

Th-228 (dpm/g)= 1977.4523 197.53278 19.742885

Page 1




MCB # 1

€ # 16-1

ROI # 16-2

ROI # 16-3

ACQ 05-01-94 AT 03:55:39 RT : 58115.6 LT
No detector description was entered

Sample NOPI-385-WR1 U 5/3/94

RANGE : 46 = 3.95MeV to 154 = 4 .19MeV
AREA : Gross = 4897 Net = 4477 +/- 108
CENTROID : 134.54 = 4 .15MeV

SHAPE : Fwhm = 0.06MeV Fwtm = 0.12MeV

ID : U-238 at 4 .15MeV

Corrected Rate = 0.077 +/- 0.00

RANGE : 312 = 4 .55MeV to 405 = 4 .76MeV
AREA : Gross = 4892 Net = 4452 +/- 104
CENTROID : 386.99 = 4 .72MeV

SHAPE : Fwhm = 0.05MeV Fwtm = 0.13MeV

ID : U-234 at 4 . 72MeV

Corrected Rate = 0.077 +/- 0.00

RANGE : 564 = 5.11MeV to 641 = 5.28MeV
AREA : Gross = 3290 Net = 2965 +/- 83
CENTROID : 623.89 = 5.25MeV

SHAPE : Fwhm = 0.04MeV Fwtm = 0.13MeV

ID : U-232 at 5.26MeV

Corrected Rate = 0.051 +/- 0.00

58113.0
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U/Th Fusion (Nopal whole rock samples)
Sample I. D. # LPDOLT-385-WiRN
Date b L} L ! av

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 22U-?2Th spike solution in dulite HNO,.

Weights: SPEXLiBO, (Lot# _ (1402 ¢ )y _ 201\ ¢
Sample powder Lokl ¢
232(J-228Th spike # 25 5 Reference Date __ \ { 172 19 3
Reference Activity-ﬁLz‘z %37 pCi/g Spike Weight 2512 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNOj; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3);-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO;);-9H,0 (Lot # All074 ) 327. 5 g

10% TBP/amyl acetate (Lot#s 11233 ;  TO21SR y 25

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
Lot# 4B LlbL3HK )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date Ll1law

Elute U fraction with 45-60 ml of 0.1 N HCl Ul

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date (ﬂ ' b |6\\('
Th Counting Date__ {0 ’ D) “\“’
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U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-387-WR1 Analyst JDP

Date 5/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232y-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO2 (Lot # 11902g) 3.0113g
Sample powder 1.0025g
232y.228Th gpike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2495¢g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of A(NO3)3-9H20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: Al(NO3)3-9H20 (Lot #917079) 37.56g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCL.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCl.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 5/24/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
5/25/94 ' 5/25/94



MCB # 1

4 13-1

ROI # 13-2

ROI # 13-3

VEEN

ACQ 05-24-94 AT 04:21:34 RT : 79506.

No detector description was entered
Sample NOPI-387-WR1l U 5/26/94

RANGE : 52 = 3.96MeV to 149 =
AREA : Gross = 7200 Net = 6596
CENTROID : 122.07 = 4 .,12MeV

SHAPE : Fwhm = 0.06MeVv Fwtm = 0
ID : U-238 at 4 . 15MeV

Corrected Rate = 0.083 +/- 0.00
RANGE : 297 = 4.51MeV to 401 =
AREA : Gross = 7076 Net = 6585
CENTROID : 372.28 = 4 .68MeV

SHAPE : Fwhm = 0.07MeV Fwtm = 0
ID : Th-230 at 4 ,69MeV

Corrected Rate = 0.083 +/- 0.00
RANGE : 536 = 5.04MeV to 631 =
AREA : Gross = 6193 Net = 5857
CENTROID : 609.09 = 5.21MeV

SHAPE : Fwhm = 0.08MeV Fwtm = 0
ID : U-232 at 5.26MeV

Corrected Rate = 0.074 +/- 0.00

0 LT

4.18MeV
+/- 126

.13MeV

4.74MeV
+/- 121

.13MeV -

5.26MeV
+/- 104

.14MeV

79502.1
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MCB # 1 ACQ 06-11-94 AT 20:43:37 RT : 87886.8 LT : 87883.9
No detector description was entered
Sample NOPI-387-WR1 U 6/14/94

ROI # 1e-1 RANGE : 35 = 3.92MeV  to 129 = 4.13MeV
AREA : Gross = 8519 Net = 8187 +/- 115
CENTROID : 105.08 = 4.08MeV
SHAPE : Fwhm = @.06MeV Futm = @.11MeV

ID : No close library match

ROI # 10-2 RANGE : 283 = 4.48MeV to 378 = 4.69MeV
AREA : Gross = 8710 Net = 8345 +/- 118
CENTROID : 353.86 = 4.64MeV
SHAPE : Fwhm = @.96MeV Fwtn = 9.12MeV

ID :+ No c¢lose library match

% RoI # 10-3 RANGE : 51595

= 5.01MeV to 613 = 5.22MeV
AREA : Gross = 7777 Net = 7444 +/- 111
CENTROID : 589.89 = 5.17MeV
SHAPE : Fwhm = 0.05MeV Fwtm = 0.12MeV

ID : No c¢lose library match
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330: 121 98 129 140 143 151 131
152 148 142
340: 159 169 162 164 185 186 182
203 205 226
350: 231 245 288 312 313 297 302
291 267 301
360: 257 227 204 173 154 116 85
64 48 32
370: 28 19 15 3 5 2 3
5 1 1
380: 1 ) 0 0 ) 1 )
1 1 )
390: 1 ) ) 2 2 ) )
2 1 1
400: ) ) 1 1 ) ) )
) 0 )
410: ) ) ) ) ) ) 2
) ) 1
420: ) ) ) ) ) ) 3
) %) 2
430: ) ) ) ) 1 ) )
) 1 )
440: ) ) ) ) ) ) 1
2 1 1
450: ) ) ) 3 ) ) 2
1 2 1
460: 5 2 ) 1 1 1 1
2 ) )
470: ) 1 1 ) 1 ) 2
) 3 2
480: 1 1 3 4 1 1 1
) 1 3
490: 2 4 3 ) ) 2 3
2 1 3
500: 1 2 2 4 4 2 4
2 3 4
510: 1 8 4 4 ) 5 6
8 2 4
520: 4 5 4 2 7 5 5
7 9 7
530: 7 4 5 9 5 8 11
7 8 6
540: 14 7 15 9 16 8 20
24 16 26



550:
55
560:
123
570:
138
580:
225
590:
172
600:
13
610:
620:
630:
640:
650:
660:
670:
680:
690:
700:
710:
720:
730:
740:
750:
760:
770:
780:

790:

Ve Ve

31

66

88
105
116
132
147
267
274
157
120

[y
YO OSSO RFRANRLOONFEFKHEOOONOOCOCOOOHOMRIBDBWHOMAN

28

69

77
149
119
121
166
242
298
144

0
84

YO OO OOONMEFENMNUIAINOWOROOOOOOOOOOORLR IR DBDAUVIN WK B O

42

71

126

169

232

79

28

89

154

l64

235

59

39

117

117

186

236

44

55

115

128

214

239

35

37

le2

133

236

218

25



o

8l0:

(SR

o0

820:

SRR

830:
840

850:

- Q

860:
870

880:

890:

900 :

910:

920:

930:

940:

950:

960:

970:

980:

990:

13

17

1000:

16
11

13

13

14

1010:

12

11

14

12
11

13

1020:



MCB # 1

CH 14-1

ROI # 14-2

ROI # 14-3

ROI # 14-4

ACQ 05-24-94 AT 04:21:35 RT 424198.7 LT
No detector description was entered

Sample NOPI-387-WR1 Th 5/30/94

RANGE : 13 = 3.87MeV to 65 = 3.99MeV
AREA : Gross = 354 Net = 203 +/- 37
CENTROID 47.35 = 3.95MeV

SHAPE Fwhm = 0.01MeV Fwtm = 0.05MeV

ID : Th-232 at 3.95MeV

Corrected Rate = 0.000 +/- 0.00

RANGE : 231 = 4 .,36MeV to 360 = 4 . 65MeV
AREA Gross = 4751 Net = 4470 +/- 101
CENTROID 341.35 = 4 ,61MeV

SHAPE Fwhm = 0.04MeV Fwtm = 0.12MeV

ID : U-235 at 4 . 60MeV

Corrected Rate = 0.011 +/- 0.00

RANGE : 597 = 5.18MeV to 679 = 5.37MeV
AREA : Gross = 2185 Net = 1937 +/- 172
CENTROID : 663.07 = 5.33MeV

SHAPE Fwhm = 0.03MeV Fwtm = 0.07MeV

ID : U-232 at 5.32MeV

Corrected Rate = 0.005 +/- 0.00

RANGE : 747 = 5.52MeV to 793 = 5.62MeV
AREA Gross = 796 Net = 655 +/- 40
CENTROID : 778.27 = 5.59MeV

SHAPE Fwhm = 0.03MeV Fwtm = 0.06MeV

ID : No close library match

nf %Yﬂ\'d\w |

424178.0



v

NPzt

QOO N=MN~NANIN

OO0~ FIN W

20:

30:

11

11

10

~

49:

15

18
50:

1o

13

13

14

12

17

NONOOS-Oee

lo

11
60:

FOOON-Y

70:

80:

90:

100:

110:

120:

130:

140:

o9

150:

160:

170:

180:

190:

200:

i

210:

220:

230:

240:



259:

260:

270:

10

10
13
17
21

280:

12
12
19
26
36

18

14

10

22

13

290:

21
300:

29

30

27

27

24

26

44

63

54
49

41
310:

52

63

61

68

53

62
55
58
53
65
138

57

320:

45

52

45

62

57

64
78
l61

57

330:

153

119

114

92

67

135

340:

165

164

163

182

192

163

163
134

82

127

350:

19

19

25

41

54

51

360:

O-e

M~

370
380:

390:

400 :;

419:

420:

430:

440:

450:

460:

470:

-

480:

450:

500:

510:

520:

530:

540:



550:

560:

570:

590:

600:

11



29
22
38

14

12

620:

30

27

21

22

18

31

25
630:

16

16

27

18

37

33

13

26

16
14
22
24
73
80
71

24

640:

16

14

le

11

12

10

23
32

20

650:

41

45

30

38

30

77
81

51

660:

920

70

89

86

94

60
29

78

670:

15

16

23

50

680:

690:

T700:

710:

720:

730:

740 :

10

10

10

750:

lo
10
23
29
43
44

11 le 15 21

12

760:

28
19
30
33

14

770:

37

43

23

38

31

39
780:

13

11

28

27

28

le

790:

NN

800:

N

N In

810:

820:

830:

(SR |

O NN~

840:

850:

860:

)

870:

OO0 ONMAN

SN-MM-O

880:

890:

900:

9109:

920:

10
12
10

11 13 10

12

930:

QAN



950:
960:
970:
(L 98@:
990:
1000:
69
1010:

86
1020:

~
BNWOERENMNOOGOWWE®E

N0 g,
anNnoN

NDWWNORFR R WK JL

96

81

71

80

lo2

20

69

109

76

79

77

77



U/Th Fusion (Nopal whole rock samples)
Sample LD.# _ NOPL-3Z T~ R\
Date S 2 23 2 a4«

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _ (L9626 )y_3.0113 ¢
Sample powder (00025 ¢
82U-228Th spike # __ 25 R Reference Date [ { z ?/l[ 13
Reference Activi/t;zw 204838 pCi/g Spike Weight 2415 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO,);9H,0 (Lot#__ 11079 ) 27.5L ¢

10% TBP/amyl acetate (Lot#s _ 41238 / 902158 y_ 25 ml

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
Lot#_ Y BL3 )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HC], then condition with 60 m1 9 N HCI.
Elution:

Load aqueous sample on column and allow to drain.

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date _ 55 |23 |4t

Elute U fraction with 45-60 ml of 0.1 N HC1 I

Evaporate both eluates to dryness.

Plating:
Dry residues are each dissolved in <5 ml 0.1 N HNOj; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date g) 25 ! 9y
Th Counting Date_5 ’Zg ‘cl i ¢



U/Th Fusion (Nopal whole rock samples)
Sample I. D. # NOPI-390-WR1 Analyst JDP

Date 5/23/94

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO2 and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO3.

Weights: SPEX LiBO72 (Lot # 11902g) 3.0140¢g
Sample powder 1.0064¢g
232y-228Th spike # 25B Reference Date 1/22/93
Reference Activity 204.88pCi/g Spike Weight .2490g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible. Place crucible in
muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M HNO3 with
rapid stirring. The LiBO2-silicate glass formed on cooling should dissolve in about 20 mins. Filter
solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle and
the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO3)3-9H?20 is added as a salting agent, and U

and Th are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture
is shaken for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain
inorganic to waste, and save organic).

Weight: AI(NO3)3-9H20 (Lot #917079)  37.67g
10% TBP/amyl acetate (Lot #s 911238/902158) 25ml

U and Th are then back extracted using 4 X 25 ml of 1 M H2S04 (extract, pour into separatory funnel,
and save H2S04).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO3.
The dried residue is dissolved immediately in about 20-30 ml of 9 N HCI.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)
Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCl, then condition with 60 ml 9 N HCI.
Elution:
Load aqueous sample on column and allow to drain.
Elute Th fraction with 45-60 ml of 9 N HCI.

Elute U fraction with 45-60 ml of 0.1 N HCl Separation Date
Evaporate both eluates to dryness. 5/24/94
Plating:

Dry residues are each dissolved in < 5 ml 0.1 N HNO3 and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5
for U. The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date Th Counting Date
5/25/94 ' 5/25/94



MCB # 1

Lol # 15-1

ROI # 15-2

ROI # 15-3

ST,

s

ACQ 05-24-94 AT 04:21:35 RT : 79554.8 LT
No detector description was entered
Sample NOPI-390-WR1l U 5/26/94
RANGE : 44 = 3.94MeV to 151 = 4 .18MeV
AREA : Gross = 16279 Net = 12624 +/- 273
CENTROID : 119.57 = 4 ,11MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.16MeV
ID : U-238 at 4 ,15MeV
Corrected Rate = 0.159 +/- 0.00
RANGE : 257 = 4.42MeV  to 398 = 4 . 74MeV
AREA : Gross = 19365 Net = 16383 +/- 290
CENTROID : 366.54 = 4 . 66MeV
SHAPE : Fwhm = 0.09MeV Fwtm = 0.21MeV
ID : Th-230 at 4 .69MeV
Corrected Rate = 0.206 +/- 0.00
RANGE : 529 = 5.03MeV to 632 = 5.26MeV
AREA : Gross = 5705 Net = 4681 +/- 146
CENTROID : 606.54 = 5.20MeV
SHAPE : Fwhm = 0.10MeV Fwtm = 0.18MeV
ID : U-232 at 5.26MeV
Corrected Rate = 0.059 +/- 0.00
i/g'éfh
ﬂé’ia s
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MCB #

ROI #

ROI #

ROI #

1

16-1

16-3

16-4

ACQ 05-24-94 AT 04:21:35 RT : 424276.7 LT
No detector description was entered
Sample NOPI-390-WR1 Th 5/30/94

RANGE : 19 = 3.89MeV to 68 = 4.00MeV

AREA : Gross = 56 Net = 8 +/- 19

Could not properly fit the peak.

RANGE : 270 = 4 .45MeV  to 368 = 4 .67MeV
AREA : Gross = 2280 Net = 2132 +/- 67
CENTROID : 351.28 = 4 .64MeV

SHAPE : Fwhm = 0.03MeV Fwtm = 0.11MeV

ID : Th-230 at 4 .62MeV

Corrected Rate = 0.005 +/- 0.00

RANGE : 623 = 5.24MeV to 687 = 5.39MeV
AREA : Gross = 372 Net = 283 +/- 34
CENTROID : 674.97 = 5.36MeV

SHAPE : Fwhm = 0.02MeV Fwtm = 0.05MeV

ID : Th-228 at 5.34MeV

Corrected Rate = 0.001 +/- 0.00

RANGE : 770 = 5.57MeV  to 805 = 5.65MeV
AREA : Gross = 132 Net = 96 +/- 17
CENTROID : 792.92 = 5.63MeV

SHAPE : Fwhm = 0.01MeV Fwtm = 0.06MeV

ID : No close library match

424256.0
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # NOPI-390-WR1-2

Date 5/23/94 Analyst JDP/OCL

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEX LiBO, (Lot# _07911H) 3.0140g
Sample powder 1.0064 g
BIY228Th spike #  25B Reference Date 1/22/93
Reference Activity = 204.88 pCi/g Spike Weight  .2409 g
Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.
Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.

Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;)5-9H,0 is added as a salting agent, and U and Th
are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3);-9H,0 (Lot# 917079) 37.601g

10% TBP/amyl acetate (Lot #s 911238/_902158) 25 mL
U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SOy).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCL.




P

Column Separation:
Resin: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot # 48663A)

Main Column (Biorad 1.5 cm diameter column with 10 cm resin; prewash with 4-5 column vols 9M HCI)

Load sample in 9M HCI and allow to drain
Wash 3 volumes (~35 ml) 9M HCl --> Th
Elute 4 volumes (~50 ml) 0.1M HC1 --> U and Fe

Separation Date  8/5/94
*Note: May work on U and Th fractions simultaneously from this point on.

Thorium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO3)

Heat Th fraction to evaporate HCl

Add ~5 ml conc HNO; to dissolve residue

Add equal vol (~5 ml) DI water so soln 8M HNO,
Load onto column in 8M HNO;

Wash 3-4 column vols 8M HNO,

Elute 4-5 column vols 9M HCI --> Th

Uranium Column (Biorad 0.7 cm diameter column with 10 cm resin; prewash with 4-5 column vols 8M
HNO,)

Evaoprate U fraction to near dryness

Pick up in about 2 ml conc HNO,

Dilute with about 2 ml DI water to approx 8M HNO,
Load onto column in 8M HNO;

Wash 2 vols (8-10 ml) 8M HNO; --> Fe

Elute 4-5 vols 0.1M HCI --> U

Plating:
U and Th fractions are evaporated to near dryness; residues are each dissolved in<5ml 0.1 N
HNO; and separated from daughter nuclides and trace elements carried over in TBP, by extraction
into 0.4 M TTA in benzene, at pH 1 for Th and pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date  8/12/94

Th Counting Date  8/12/94



MCB # 1

ROI # 13-1

ROI # 13-2

ROI # 13-3

-104:
-90:
-80:
-70:
-60:
-50:
-40:
-30:
-20:
-10:

10:
20:
30:

ACQ 08-12-94 AT 03:41:03 RT : 837287.9 LT
No detector description was entered
channel 13 background 8/4/94

RANGE : 53 = 402.70keV to 144 = 423.72keV
AREA : Gross = 1635 Net = 1359 +/- 73
CENTROID : 122.79 = 418.82keV

SHAPE : Fwhm = 6.75keV Fwtm = 12.51keV

ID : No close library match

RANGE : 295 = 458.61keV to 393 = 481.26keV
AREA : Gross = 1951 Net = 1691 +/- 76
CENTROID : 371.15 = 476.21keV

SHAPE : Fwhm 6.90keV Fwtm = 14.65keV

ID : No close library match

RANGE : 545 = ©516.38keV to 632 = 536.48keV
AREA : Gross = 1324 Net = 1222 +/- 51
CENTROID : 609.75 = 531.34keV

SHAPE : Fwhm = 6.35keV Fwtm = 13.76keV

ID : No close library match
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MCB # 1 ACQ 08-12-94 AT 03:41:03 RT 837287.9 LT 837264 .1
No detector description was entered
channel 14 background 8/4/94
ROI # 14-1 RANGE 12 = 392.01keV to 58 = 402.59keV
AREA : Gross = 256 Net = -3 +/- 42
CENTROID 44 .15 = 399.41keV
SHAPE Fwhm = 0.46keV Fwtm = 1.04keV
ID : No close library match vﬂj 132
ROTI # 14-2 RANGE 194 = 433.90keV to 361 = 472.34keV
AREA : Gross = 7357 Net = 6769 +/- 150
CENTROID : 318.47 = 462.55keV Th 230
SHAPE Fwhm = 12.95keV Fwtm = 21.67keV
ID : No close library match
ROI # 14-3 RANGE 549 = 515.61keV to 671 = ©543.70keV
AREA : Gross = 2853 Net = 1872 +/- 145 Th 228
CENTROID 628.78 = 533.98keV
SHAPE Fwhm = 10.46keV Fwtm = 17.63keV
ID : No close library match
P 224
ROI # 14-4 RANGE 732 = 557.74keV  to 795 = 572.24keV
AREA : Gross = 1286 Net = 785 +/- 75
CENTROID 763.60 = 0565.01keV
SHAPE Fwhm = 2.27keV Fwtm = 10.23keV
ID No close library match
-21: 9 13 6 15 8 17
-10: 12 12 3 10 16 11
0: 0 0 0 0 0
10: dl &5 (s 5 9 7
20: 8 8 7 1 3 5

NP2390TN2 . cunl

SH. LOUNTS  BKGD
10-5G 256- 2. i,
sy NP
212-" 357 735‘7"73 50%
TL2d
@\4011 ®72-15
Il o4
12189 7851 319
TeA
11 11 12
14 11 1
0 0 0
] 6 6
1 6 11



30: 7 1 4 5 4 4 2 9 7 5
40: 6 5 6 4 12 10 6 8 3 8
50: 5 2 3 3 1 1 4y 1 2) 1
60: 0 1 4 2 3 2 2 0 2 1
70: 2 1 1 0 0 1 1 3 1 1
80: 2 0 1 1 0 3 1 4 1 1
90: 2 0 3 2 1 6 0 0 2 3

100: 5 3 3 1 4 2 2 1 2 1

110: 1 7 1 1 1 1 4 1 0 3

120: 1 3 3 3 3 3 1 1 1 5

130: 2 3 3 2 0 3 1 3 2 2

140: 0 5 2 2 2 3 4 0 1 2

150: 2 2 1 2 0 3 2 1 1 2

160: 2 1 3 2 2 2 1 1 0 1

170: 5 4 2 3 2 4 0 6 4 4

180: 2 3 3 3 2 6 5 5 5 0

190: 3 6 7 2 {3 5 6 4 11 5

200: 5 5 6 6 8 3 3 6 3 6

210: 7 5 & 7 6 9 7 8 9 11

220: 9 7 8 11 10 11 8 S 13 16

230: 9 7 13 13 13 8 14 15 15 7

240: 12 18 14 10 11 19 14 14 12 24

250: 10 19 23 25 11 16 20 27 25 28

260: 26 32 25 15 26 32 28 28 41 36

270: 36 40 29 37 46 45 40 47 37 45

280: 48 53 45 57 52 65 66 55 71 68

290: 61 71 72 81 68 64 79 92 83 88

300: 81 93 86 112 105 101 89 99 94 104

310: 126 115 86 96 95 116 127 88 106 81

320: 77 106 109 98 125 93 125 117 98 125

330: 113 98 116 101 115 105 104 78 75 86

340: 89 85 81 67 38 34 38 29 19 12

350: 11 6 7 4 3 3 3 3y 0 2

360: 2, 33 0 0 1 1 2 2 1 o

370: 3 1 1 4 1 2 1 1 3 1

380: 3 3 2 1 2 0 4 3 0 0

390: 1 0 2 1 1 2 1 0 0 1

400: 1 1 0 1 1 2 1 1 1 0

410: 1 1 2 0 0 1 3 0 3 1

420: 0 2 0 1 1 2 2 1 1 2

430: 0 1 1 3 1 1 0 3 1 3

440: 1 1 2 2 2 1 2 1 2 2

450: 0 3 1 2 2 0 1 2 0 2

460: 0 1 4 0 2 3 0 0 1 1

470: 5 2 2 0 3 3 4 2 0 3
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480
490
500:
510
520



530:
540:
550:
560:
570:
580:
590:
600:
610:
620:
630:
640:
650:
660:
670:
680:
690:
700:
710:
720:
730:
740 :
750:
760:
770:
780:
790:
800:
810:
820:
830:
840:
850:
860:
870:
880:
890:
900:
910:
920:
930:
940:
950:
960:
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4 2
4 3
4 7

10 9

10 11

10 21

15 17

31 23

17 35

38 41

39 29

50 37

45 47

33 21
3 4
3 4
2 4
6 2
5 9
8 7

21 15

16 28

23 24

30 26

33 29
5 7
1) 0
1 0
0 2
1 2
1 1
1 0
2 1
5 1
1 4
1 6
7 5
4 7
9 14

10 10

14 10
7 8
3 0
4 3
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6 3
10 ¢
8 7
5 7
10 9
9 10
13 17
25 30
19 36
31 35
44 35
36 48
44 39
18 17
7 4
0 3
4 0
9 8
7 5
11 10
13 10
16 31
23 30
31 28
19- 23
4> 4
3 1
1 2
1 1
0 3
0 1
1 1
2 0
2 2
6 2
3 4
7 6
7 7
3 13
10 14
14 8
6 3
4 3
7 4

(-



970
980:
990:
1000:

14
171

10
177

19
175

10
15

11

11

11
13
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U/Th Fusion (Nopal whole rock samples)
Sample L. D. # POPT-3A0-WR |

Date 5[7/3!&\‘(

Fusion: Mix about 1 g of sample powder with about 3 g of "SPEX" LiBO, and add a measured aliquot
(0.1 to 1.0 ml) of 232U-228Th spike solution in dulite HNO;.

Weights: SPEXLiBO, (Lot#__ 11402 & y_5, 0140
Sample powder [.00( g
222J-228Th spike # _ 29 & Reference Date __ | { 2z !C\ 3
Reference Acti\j}t’;UL o8 pCi/g Spike Weight ___. 2490 g

Dry mixture under heat lamp for about 30 min, remix, and pack in graphite crucible.

Place crucible in muffle furnace at 950°C for 30 mins, then pour contents immediately into 200 ml of 1 M
HNO; with rapid stirring. The LiBO,-silicate glass formed on cooling should dissolve in about 20 mins.
Filter solution to remove graphite particles and split sample into two parts (100 ml is saved in a PP bottle
and the other 100 ml is analyzed for U and Th isotopes.

Extraction: To the aqueous solution, 37.5 g of AI(NO;)3-9H,O is added as a salting agent, and U and Th

are extracted using 25 ml of 10% tributylphosphate (TBP) solution in amyl acetate. The mixture is shaken
for 30 min. to extract both U and Th into the organic phase (pour into separatory funnel, drain inorganic to
waste, and save organic).

Weight: AI(NO3);9H,0 (Lot#__ AT 0T7A 37.67 o

~ - —
10% TBP/amyl acetate (Lot#s_A11233 , 40258 y 25 o

U and Th are then back extracted using 4 X 25 ml of 1 M H,SO, (extract, pour into separatory funnel, and
save H,SO,).

The sulphuric acid solution is gently boiled to dryness and then heated more strongly to drive off SO;. The
dried residue is dissolved immediately in about 20-30 ml of 9 N HCl.

Column Separation:
Preparation: BIO-RAD Anion Exchange Resin AG 1-X8 100-200 mesh chloride form.
(Lot#_ 4R LLB¥X )

Prewash 4 cm X 1 cm column of resin with 45 ml 0.1 N HCI, then condition with 60 m1 9 N HCl.
Elution:

Load aqueous sample on column and allow to drain. -

Elute Th fraction with 45-60 ml of 9 N HCI. Separation Date __ -2 ( 'L‘{“’\"\’

Elute U fraction with 45-60 ml of 0.1 N HCI v

Evaporate both cluates to dryness.

Plating:
Dry residues are each dissolved in < 5 ml 0.1 N HNO; and separated from daughter nuclides and
trace elements carried over in TBP, by extraction into 0.4 M TTA in benzene, at pH 1 for Th and
pH 3.5 for U.
The remaining solution volume is transferred to a heated stainless steel disc for evaporation to
dryness. Discs are briefly flamed to red heat to remove any remaining organic and then counted.

U Counting Date 5 l 25 Z"‘ ¢
Th Counting Date g! 2S ‘61 %





