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Fe203 6.6 11.7 1.6 - - -
: Co 18 39 18 12 9 15
Rb 338§ - 3033 - - -
Zr 356 - 292 - - -
L Mo 6.78 - 2.81 - - 22.2 -
Cs 7.64 - 7.36 - - -
La 57.5 15.4 48.3 59.2 48.1 39.1
— Ce 107 36.4 96.2 93.7 167 €9
| Nd 49.0 23.8 37.8 - 26 64 -
H R Sn 8.67 5.89 6.97 at 4.04 13.4 12.5
Fu 0.67 1.95 0.66 .1 - 1.4 -
Yb 3.38 1.89 3.20 3.15 9.86 5.70
S Tu 0.526  0.268 0,492 .« 0.483 1.46  0.710
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THE UNIVERSITY OF TEXAS AT EL PASO

- August 19, 1993

To: Dr. Bret Leslie

oy

From: Prof. Elizabeth Y. Anthony ﬂ"

Re: Neutron activation analyses

Enclosed are four pages of analytical data. We ran six standards with your
unknowns, and their results are tabulated in the first pages. These standards are
used to generate the calibration curve. Therefore, their reproduction to reported
values is not a true measure of accuracy. The internal consistency, however, is
a measure of the overall success of calibration. I have included some low
precision data so that you can evaluate the concentrations at which we begin to

develope poor counting statistics. Our programs exclude low precision values
from the calibration curve.

Both the "% error” and the "D %" are very much in keeping with usual
values for this lab with the exception of Sc. We often obtain agreement with the
standards AGV and G2 of within a few percent. I would need some time to look
back through the data reduction and determine the problem with these analyses and
will do so if you feel it is necessary.

The second two pages report the data for your samples. Again I have
included some low precision data for your information. The reported errors reflect
true uncertainties and should be treated seriously. Where no data are given for an
element, the peak was simply too small to include. Iknow that this includes some
elements which are of interest to you, e;g. Cs. We can use this initial experiment
to plan changes in either sample weight or longer count times to retrieve
information on these elements if they are crucial to your interpretation.

Also, I think that we can definitely increase the accuracy of the Sc analyses
and would suggest in future runs to include standards which reflect the higher
concentrations of your unknowns.

I hope that these data are useful to you, and I look forward to talking with

Department of
Geological Sciences

l

-00T » p@23zodaa/(pasrsasqe - pozxodax) :03 Burpazoooe pajernoTed ST %.4

you about any questions that you have.

El Paso, Texas

799660555
{915) 747-5501

FAX: (915) 7475073
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¥ Samples run for Bret Leslie experiment: 18 August 1993
41101 41102 41103
obs +f- % error obs +/=- % error obs +/=- % error
Na20 0.548 0.003 0.5 2.09 0.01 0.6 0.982 0.008 0.8
cao - - - - - - - - -
sc 3.1 0.1 3.9 28.3 0.2 0.6 2.92 0.06 2.2
cr 2.9 0.4 13.1 273 2 0.6 3.8 0.3 8.8
' Fe203 0.61 0.006 0.9 11.94 0.07 0.6 1.51 0.03 2.1
Rb 334 2 0.7 - - - 303 4 1.4
sr - - - 422 17 4.1 81 8 9.9
2r 361 9 2.6 - - - 273 21 7.7
cs 7.70 0.08 1.0 - - - 7.1 0.1 1.4
Ba 223 8 3.8 166 64 38.3 188 4 1.9
La 57 2 3.2 15.41 0.08 0.5 48.3 0.7 1.5
ce 105.2 0.9 0.9 35.1 0.6 1.8 94 1 1.1
Nd 48.4 0.9 1.8 23.3 0.7 3.0 37.2 0.5 1.3
sm 8.7 0.2 2.4 5.9 0.1 2.1 7.0 0.2 2.9
Eu 0.52 0.02 2.9 2.02 0.03 1.7 0.58 0.03 4.6
Tb 1.01 0.03. 2.7 0.59 0.07 11.6 0.93 0.03 3.2
¥b 3.38 0.04 1.2 1.92 0.03 1.7 3.17 0.03 0.9
Lu 0.52 0.01 2.3 0.26 0.01 3.8 0.485 0.009 1.9
HE 7.64 0.08 1.1 4.10 0.03 0.8 7.0 0.3 4.9
Ta 3.70 0.06 1.6 1.12 0.02 1.8 3.53 0.03 0.9
Th 42.3 0.8 1.8 1.17 0.04 3.0 38.6 0.4 1.1
u 15.7 0.5 3.2 - - - 5.53 0.08 1.5
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ol w revised Nopal REE summa
= <t I
Ry
& T = Sample La | Cé | Nd | Sm | Eu | Tb | Yo | Lu | Hf | Ta | Th | U | Sc [ICP-Sc
b Q Nopal Tuff 48.3 | 96.2 | 37.8 | 6.97 | 0.66 3.2 |0.49] 7.6 |3.8339.2|565.563|292| 25
L. . Aniel Nopal (f)| 46 91 9.1 1057 |1.11| 44 (061 66 |2.74| 34.4] 9.7
- #ﬂw An. N. ()80 m| 51 127 | 43 8.2 072|095 | 31 1055| 84 |12.26 341 | 9.7
9.7/7.35 57.5| 107 | 49 | 8.67 | 0.67 3.38/ 0.538.19|359(42.8|15.7[3.16 ] 3.1
P aM 11.9/7.9 48 | 153 | 47 [13.3] 1.2 | 2.42] 9.9 |1.36| 9.3 |0.74|56.7| 49 [6.94]| 4.4
.l.mO mass corr 11.9 | 25.17|80.22] 24.64(6.973|0.629|1.269|5.1910.713|4.876]0.388 | 29.73 | 25.69 | 3.639 £
& “ o vieldcorr 11.9 | 30.359| 96.768 | 29.726 | 8.4119| 0.759 | 1.5306| 6.2615 | 0.8602 | 5.882 | 0.468 | 35.861]30.991 | 4.3894 | 0.82699 0t
= 17.0/7.5 59.2 | 94 25 | 4.04] 0.2 19 | 3.1 | 0.48] 9.5 | 0.58 | 45.8 16.3| 9.4 Lig
ﬂ y corr 17.0 21.4133,9/9.02]| 1,46 [(0.07 | 0.69|1.12]| 0.17 | 3.43 | 0.21 | 16.5 5.88 =
vield corr 17.0__ | 34.138 | 54.205 | 14.416| 2.3297] 0.1153| 1.0956 | 1.7876 | 0.2785 | 5.4781| 0.3345| 26.41 9.3993( 0.62556 —
.a 8.45/13.82 39.1}| 77 33 [12.61.45 5 5.7 {074 7.7 | 0.75| 214 24.6 m
] ) corr8.45 15.4 [ 30.3| 13 | 4.95]0.57 | 1.96 | 2.24 | 0.29 { 3.03 | 0.29 | 84.1 9.67 p
£ Jl X . {avg yield corr [ 2t 180168771004 -2720-~3H1-| 040304 2036-1-04003 - H6S Ryl | 13.427] 072
- 8123133 oKuas'S
A 4 . A . 1 1 1. L —.1 A s RN SR -1 €L [ 1
’J‘ > Mw revised Nopal REE summa
B R
2= i
) | A B c
1 _|Sample La .. |Ce
& , 2 |Nopal Tuff  |48.3 L oo0® [96.2
i )8 | 3 |Aniel Nopal (|46 &,m/f N\, |91
D A r 4 _|An. N. ()80 m |51 g V127
S &(
T ) 5 [9.7/7.35 575 g% 107
A A = 6 [11.9/7.9 48 VI 153
o S < ) 4 7 |mass corr 11.9 |=(B6/0.0991)*0.05196 =(C6/0.0991)*0.05196
M d 8 |yield corr 119  !=B7/0.829 =C7/0.829
§ L - 33— ' 9 |17.0/7.5 59.2 94
~ | ) 10 |corr 17.0 —(B9/0.0986)*0.03557 _ |-(C9/0.0986)*0.03557
<7 | ‘\mnww 11 |yield corr 170 |=B10/0.6256 =C10/0.6256
= M 12 ]8.45/13.82  [39.1 77 .
— ...M,h. . 13 |corr8.45 =(B12/0.0996)*0.03914 |=(C12/0.0996)*0.03914
B ﬁm B 1 4 |avg yield corr =B13/0.72 =C13/0.72
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3 revised Nopal REE summa
I
m . g J K L
m.ﬁuan 1_|Hf Ta Th
3 2 |7.6 3.83 39.2
AM 548 3 [6.6 2.74 34.4
X = 4 8.4 2.26 34.1
1S o 5 [8.19 3.59 42.8
D) B 6 |9.3 0.74 56.7
M) uﬂf 7 |=(J6/0.0991)*0.05196 =(K6/0.0991)*0.05196 =(L6/0.0991)*0.05196
“ | T 8 |=J7/0.829 =K7/0.829 =L7/0.829
/ﬂ 9 9.5 0.58 45.8
M Y 10 |=(J9/0.0986)*0.03557  |=(K9/0.0986)*0.03557  |=(L8/0.0986)*0.03557
11 |=J10/0.6256 =K10/0.6256 =1.10/0.6256
ga L 12 7.7 0.75 214
)T 13 =(J12/0.0996)*0.03914 [=(K12/0.0996)*0.03914 |=(L12/0.0996)*0.03914
Vﬂ\m D 14 |=J13/0.72 =K13/0.72 =1.13/0.72
I~ | | | 1 | ] I ! b L1 .1 1 !
7 g .
s revised Nopal REE summa
D E
MWE M N o
9L 1 U Sc 1CP-Sc
Al 2 |5.53 2.92 25
AWM Ju 3 [o.7
4 9.7
: <P 5 |15.7 3.16 3.1 .
D .ﬂMwlxw 6 |49 6.94 4.4
: 7 |-=(M6/0.0991)*0.05196 |=(N6/0.0991)*0.05196
8 |=M7/0.829 =N7/0.829 =N7/06
9 16.3 . 9.4
10 =(N9/0.0986)*0.03557
™M 11 =N10/0.6256 =N10/09
ﬁw B EE 24.6
) 8] 13 =(N12/0.0996)*0.03914
w 14 =N13/0.72 0.72 -
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Bh3 (9%
Bl

E-W Transect Majors
& Sample ID | Di: West (m) | SiO2 | TiO2 | AI203[ TFe203] Feo | Fe203 | MnO | MgO | CaO | Na20 | K20| P205 | LOI | Total
1413 255 7638 | 024 11279 | 072 | 016 | 053 | 001 012 013] 053 [636] 002 | 249 | 99.78
41001 4.00 7657 | 023 | 1232 | 093 | 027 | 062 | 001 | 007 [0.19] 059 [6.43] 003 225 | 99.62
41003 520 7798 | 025 | 1193 | 060 | 1.19 | -0.68 | 001 | 006 [017] 057 |588] 002 | 238 | 99.84
41004 6.20 7728 | 024 1237 | 048 | 024 | 021 | 0.01 | 006 [016] 053 | 605] 004 | 248 | 99.69
41005 745 7633 | 025 | 13.03 | 054. | 008 | 044 | 000 [ 006 [017] 054 | 638] o003 251 | 99.84
41106 8.15 7600 | 024 | 1308 | 057 | 007 | 048 | 001 | 006 [017] 062 | 664] 006 238 | 99.85
41022 8.15 7654 | 025 | 1333 | 065 | 005 | 058 | 001 | 005 |013] 058 [658| 002 | 241 | 100.56
AVG 8.15 7627 | 025 | 1321 | 061 | 0.06 | 053 | 001 | 006 |0.15] 0.60 [661| 004 | 240 | 100.21
1418 9.00 7701 | 025 |1328{ 057 | 018 | 036 | 000 | 001 [011] 043 [577] o002 | 283 | 10028
1402 9.70 7642 | 025 | 1287 | 059 | 010 | 047 | 000 | 003 [010] 054 | 606 | 001 241 | 99.28
1421 1030 7825 | 023 |1265! 057 | 008 | 047 | 000 | 002 |007] 031 [477] 002 | 312 | 10002
1420 10.80 7702 | 026 | 1373 ( 044 | 010 | 032 | 000 [ 003 |010] 031 | 463] o001 326 | 99.80
1405 11.55 7748 | 024 | 13.03{ 061 | 009 | 050 | 001 | 003 |009] 030 | 480] o002 | 292 | 99.53
1422 11.55 7718 | 024 | 1271 | 060 | 008 | 050 | 001 | 003 [010] 032 [504] o004 | 295 | 99.19
AVG 11.55 7733 | 024 | 1287 | 061 | 009 | o50 | 001 | 003 [010] 031 [492] 003 | 294 | 9936
1403 11.90 7529 | 021 | 927 | 442 | 051 | 375 | 001 ] 001 [044| 0.09 | 198 003 | 429 | 96.02
1411 12.50 7746 | 022 |1237| 071 | 001 | 068 | 000 | 002 [013] 031 |425] 001 322 | 9872
1401 12.95 7311 | 019 | 919 | 1052 | 006 | 1015 | 001 | 001 | 014 018 | 283| 001 342 | 99.60
1419 13.50 7657 | 022 | 1097 | 409 | 005 | 388 | 001 | 002 [010] 023 [361] o000 | 342 | 9925
1423 13.50 /7652 | 022 1120 ] 413 | 012 | 388 | 001 | 003 [o011] 024 [369] 002 | 341 | 99.56
AVG 1350 7655 | 022 | 1109 { 411 | 011 | 338 | 001 | 003 011 024 | 365] o001 342 | 99.41
1416 13.95 5995 | 015 | 856 | 2601 | 031 | 2492 | 001 | 001 |014] 006 | 097] o001 472 | 100.60
1425 13.95 6022 | 015 | 847 | 2472 | 023 | 2376 | 001 | 002 [015] 007 [099] o002 | 472 | 99.54
AVG 1395 60.09 | 015 | 852 | 2537 | 027 | 2434 | 001 | 002 [015] 007 [098] o002 | 472 | 100.07
41008 14.45 7943 | 025 | 1081 | 239 | 016 | 215 | 001 | 005 [015] 025 [327] 004 | 343 | 10007
41023 14.45 7891 | 024 | 1060 | 238 | 016 | 214 | 001 | 004 [007] 023 [317] o004 | 353 | 9921
AVG 14.45 7917 | 025 | 1071 | 239 | 046 | 215 [ 001 | 005 [011] 024 [322] 004 | 348 | 99.64
41009 * 1500 7466 | 022 | 1097| 656 | 009 | 627 | 001 | 005 [019] 026 [338] o003 371 | 100.05
41010 15.60 66.17 | 029 | 1609 | 825 | 016 | 784 | 001 | 005 019 014 [155] 007 | 7.08 | 9988
41011 16.40 7495 | 021 | 1124 | 690 | 013 | 656 | 0.00 | 003 |010] 014 [213] 002 | 422 | 9993
W 1406 17.00 7300 | 023 [1537] 333 | 012 | 311 | 000 001 |009] 011 167 002 | 656 | 10038
] 41013 17.40 7177 | 020 | 1545 325 | 013 | 302 | 000 | 004 [006] 006 | 055] o001 821 | 99.60
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y '} ] 2 . S ' ' Chondrite-normalized REE (Nakamura 1974) for Slightly Altered Nopal Tuff
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o Aniel Nopal Sample (e) 80 m away
n NOPI 94  9.7/135
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Chondrite-normalized REE (Nakamura 1974) for All Nopal Samples

e Nopal Tuff
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B3 | &,@mﬁgf)n FR-A- 1 AJof
' &W L’ < Y =~
SEP-@S-83 1364 FROM: CNWRA BLDG. 57 ' . " Ip: E12E5225184 \ PAGE 2 8
s . cet O FR-A-1 "
yd Pos TR o S‘““Q‘Q' Deccriph H
. ) L Page 1 R
: \ T~ [sample #[FR-A-1
MCR #1 - Canberra S100 - ml.HCh - FR-A-1 4.0cm —
) . FUESRREE i T Weight(g) 1.705 G v|4.0 cm C g Time(min) 455
X dout: Tue 07 Sep 1993 @ 16:37:02 ,T | : . —
3::0 ’22"“822@: 2 /26 . %::ui\r.l-e Started: Tue 07 Sep 1993 @ 16:34:0 (-ﬁpmﬂo‘* fime of background minutes 4320 |
Group Size: 4096 s '-\\{\ (_G\ . ® g;:(\ﬂme 4 = T
R ' ‘l/m?(ﬁmg ae s LT05a = 350 Nuclides | _Total Bkgd(l) | Blank(2) | Eblank | Netcounts | c.eff. | intensity “Activity —
Elapsed Liva Time: 456,00 min. 7 LW MRSD o 1 TR T Counts @m) | cpm @ | @) @pmig)
Elapsed True Time: "53'%{ "‘:"“ Pb-210. |45 kev |
Dead Time: ‘ T a0 . | 4335 4109 02666 | 000976 | 104.697 | 1.58 41 | 162.76| = |117.86
MCA Mode: PG e T [mh234
Preset Conditions: Live Tims * 455.00 min, 62 5907 5229 03939 | 001249 | 498.7755 | 63725 | 5.7 | 138.83 = [9.67 —
' (93Kev) .
» 93 3906 2630 08309 | 001996 | 897.9405 | 8835 | 6.8 | 151.58 + [4.37 _
, -
Calibration: '(v).oooo*chfz + 0.6996'ch’ + 1.083 keV o :
oo ¥ e : , " 295] 22008 1749 0.0927_ | 000564 |20306.822| 54325 | 18 |2259.00| = |o.61
Area Statistios: Background Channels = & 352 37043 3260 0.1756 0.0029 | 33703.102 | 4.63 35 |2237.84| + |0.28 —_
% Error Sigma = 1,65 I 609] 23328 1488 0.223 00026 | 21738535 | 2.51 43 [2196.52] = |0.53
e e 183.7] 11611 3910 0.5414 00139 | 7454.663 [17.7825| 33 |1340.03] + 162 :
‘statistics:  Sensitivity Factor = 4.0
Peak Statis Expocted tch) = 2.7 - 6.0 Th-228 1583 kev —]
: —  |228 785 780 01591 | 000914 | -67.3905 | 0905 | 86 -9.40] = |-13.19
Iso. Id. Criteria: Energy Window ) —  |[Ra228
1s0. Library: C: \WINDOWS\S100\SPECTRAN.I80 : - 338 1729 1529 0.0582 0.00591 173.519 | 4.7325 12 32.99| + [11.20 R
S o — ou1| 1272 990 0.1737 | 000936 | 2029665 | 1.8025 | 29 43.60| = [11.70
o g‘“" ) 964| 1139 895 0.3092 0.00844 103.314 | 1.69 21.8 31.71) + [23.42 —_—
: Seeamar di\/ \ q I%hB Ra-226 weighted average = 2233.10 + 0.23  |U (ppm)= 2989| = | 0.81
T Ra-228 weighted average = 37.39 + 7.65 |Th (ppm) = 138.3} +| 28.3
) (h2ad) = MA43L 3q¢ e . | [zamn a\’/ 63 & 92 = 7149.43 Py 3.98 |U (ppm)= 200| = | 5.33
: ‘ Orhmindo : . 210PB 162.76 |+ 117.864
”"R«(mxﬂ) = 22331t 02 - kl\ou: " Y o . |[Th-228 = 29.40 x -13.19 [Th (ppm) = -34.8( | -49
Hae - ) focks ) 4\4 ,6 ’f\ Calculation of weighted average (up to 200 data sets can be input) '
20 py, = 6.1 3.8 = achuit ) B weighted. average= | 37.3861 average= | 37.66
3 &2 b weighted_error= 7.64714 std.= 8.407
. : D o 49 - data + _jerr error"2_|1/error*2 |data/error*2
: ; B ; 32.09] = 11.20| 125.44| 0.007972] 0.26299
2pp.. 37,39 + s .. 'nu‘}pq cat YT 2 o0 M 6 43.60] = 11.70| 136.89] 0.007305] 0.3185
(Acng) ) , — 50‘! 1 \40 b - 31.71] = 23.42| 548.496| 0.001823| 0.05781
2281}, (:ﬂ-zo'e,\ = "W -3 ' 12, . . ~ ; : N‘"‘"": _ * 0 [} 0
290 - 1.09% 099
S | N L
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— / ]

- ' Page 1
MCR #1 - Canberra S100 - FRAZ.MCA - FR-A-2 4.0cm

»

- Tag Number: 58 Readout:” 'Wed 08 Sep 1993 @

08:32:44
» Raport Group: 2/4 Acquire Started: Wed 08 Sep 1993 @ 08:31:36
- Group Size: 4096 f o :
- - Elapsed Live Time: - 944.00 min.,
. Elapsed True Time: 944 .54 min. -
- Dead Time: : 0.06 % N : -y MASS R ‘ 6\% 3
- HCA Moda: PHA+

Preset Conditions: Live Time » 944.00 min.

Calibration: 0.0000*Ch*2 + 0.4996*Ch + 1.083 keV

Ares Statistics:  Background Channels =
% Error Sigma = 1.65

Peak Statistics:  Sensitivity Factor » &.0
— : Expected FWHM (ch) = 2.7 - 6.0

s

o R i S SN ST A
1s0. 1d. Criteria: Energy Window = +-1.300 keV
Iso. Library: - C: \WINDOWS\5100\SPECTRAN. 180 ..
; | WL |
SUMINGT Y (i{m\/ﬁ ) 8 m '
S-S qfg

3 £ % Ngh
— 380 ()3L|T‘\‘; (al-l?il{“q ».(oo“b.ﬁ ho 3 e q %l‘l;

3o
ST R S T

L ~ o 113X K«S\er
= PR (Ractegive)= 2031104 0.1 5 <
p— :m - o : . 21% e N
- L’ v '.L- "an?) _/& _
_ P‘O (15 3( : . | : lzbﬂ; Ry 13 &%lfvwﬂv
_ ma&.(m—ug) = 39011 5 2opl 1 N
- My, (u-’zog\: ha3r-vog g = 3.0+ 093

L]

[ T

T

gyt "

FR-A-2
Sample #{FR-A-2
Weight(g) 1.813 G 4.0 cm Counting Time(min) 944
time of background minutes 4320
Nuclid Total Bkgd(1) Blank(2) Eblank | Net counts | c.eff. Activity -
Counts (cpm) cpm (%) (%) (dpmjg) -
Pb-210  [45 kev
210 10786 9874 0.2666 0.00976 660.3296 1.58 4.1 465.31| = {46.93
Th-234
62 | 14411 13548 0.3939 0.01249 491.1584 | 6.3725 5.7 61.97| = [9.74
(93Kev) '
93 8044 6462 0.8309 0.01996 797.6304 | 8.835 6.8 61.03] = |[4.64
Ra-226
295| 58613 4628 0.0927 0.00564 | 53897.491 | 5.4325 18 2717.74| £ [0.37
352] 91826 4366 0.1756 0.0029 87294.234 | 4.63 35 2627.30| = [0.17
609| 58590 2128 0.223 0.0026 56251488 | 2.51 43 2576.35| + [0.33
183.7| 29195 10438 0.5414 0.0139 18245.918 | 17.7825 33 1486.68| = |1.03
Th-228 |583 kev
228 1986 2015 0.1591 0.00914 -179.1904 | 0.905 86 -11.33} + [-8.09
Ra-228
338| 4497 4098 0.0582 '0.00591 344.0592 | 4.7325 12 29.65| = [7.95
911| 1878 1256 0.1737 0.00936 458.0272 | 1.8025 29 44.60f = |7.79
964| 2797 2159 0.3092 | - 0.00844 346.1152 1.69 21.8 48.15] =|12.80
Ra-226 weighted average = 2631.10 + 0.14 |U (ppm)= 3522| +| 0.19
Ra-228 weighted average = 39.01 + 5.1 Th (ppm) = 1443/ x| 18.9
234Th av 63 & 92 = 61.19 + 419 |U (ppm)= 81.91] | 5.61
210RB | 465.31 [+ 46.93
Th-228 = -11.33 + -8.09 |Th (ppm) = -41.9{+| -30
Calculation of weighted average (up to 200 data sets can be input)
~_|weighted average= 61.185 average= 61
weighted error= 4.18895 std.= ####
data * err error"2 |t/error*2 |data/error"2
62.00 = 9.74| 94.8676| 0.010541| 0.65354
61.00 + 4.64| 21.5296| 0.046448| 2.83331
+ 0 0 0
& 0 0 0
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4RI FR*P!“B 118/%3 e

1

y—ma—aa ©8:21 FROM: CNWRA BLDG. §7 1D sggsgggieq . ,'FAGE BL/' ‘ FR-A-3 ‘k__
I ' - 1
- “H__
_— Sample #[FR-A-3 !
— S 'Weight(g) 1.895 Geometry|4.0 cm Counting Time(min) 403
_— j‘ time of background minutes 4320
' R Page 1 o T
_ MCR #1 - Canberra 8100 - FRR3.MCA - FR-A-3 i
' A3 4.0cm . : N Nuclid Total Bkgd(1) Blank(2) FEblank | Net counts | c. eff. | intensi Activity —H
— Tag Number: .. e : | : Counts (cpm) cpm (%) (%) (dpm/g) -
R:‘,Jit G,ﬁ{,p; 2/20 ﬁ::ﬂ‘;‘;:‘sa;-t; o :cg 08 Sep 1993 @ 15:20:58 : —~——  [Pb-210 [45kev —]
. Group Size: 4096 o : Wed 08 Sep 1993 @ 15:20:2¢ al 210 4000 372 02666 | 0.00976 | 120.5602 | 1.58 41 | 190.39| = (109.84
. ! e —
—_ Elapsed Live Time: R ! Th-234
Elapsed True Time: Mmass . 1.89 —+— 62 5555 5018 0.3939 0.01249 | 378.2583 | 6.3725 | 5.7 106.95| + |11.10 —
. Dead Times ... ) I (93Kev) :
N — o3 3332 2502 08309 | 001996 | 495.1473 | 8835 | 638 84.91] + |5.89 —
o P’ngs:i:dg: diti, e Dl » Al Ra-226
onditions: Live Time * 403.00 min.: i —~ a- —
— - o | 295| 21557 1779 0.0927 | 000564 |19740.642 | 54325 | 18 |2230.78| = |0.61
B —— 352| 33884 1562 0.1756 00029 [32251.233| 4.63 35 [2175.34] = [0.29 —]
. Calibration: 0.0000%Ch*2 + 0.4396%Ch + 1.083 k f 609| 21958 743 0.223 0.0026 | 21125.131| 2.51 43 [2168.33] = |0.54
’ S : oV b 183.7| 10885 3840 0.5414 00139 | 6826.8158 [17.7825| 3.3 | 1246.60| = |1.69 —
L E A AN LET I
— RArea Statistics: . :agkmund Channels = .4 [ S Th-228 583 kev
rTor 3i . syt : x i
—_— Siemacs 1.65 ot 228 750 791 0.1591 | 000914 | -105.1173 | 0.905 | 86 -14.90| = |-10.56
SRR whag o R R — —
Poak Statistics: Senmitivity Factor * 4.0 o ) Ra-228
- : Ex FWHM 7= b ‘
pected toh) = 2.7-- 6.0 —— 338] 1670 1393 00582 | 0.00591 | 253.5454 | 47325 | 12| 48.96] = 9.26 —
. , . o g o . ‘ o11] 632 433 01737 | 000936 | 1289989 | 1.8025 | 29 28.15| = |14.67
Iso. lr'd. Criteria: Encrgy Window = +-1.300 keV R —f 964| 1026 825 03092 | 000844 | 763924 | 1.69 | 218 23.82| = |27.24 o
so. Library: C: \WINDOWS\S100\SPECTRAN. {50 C ]
, o B ML 7ﬁ/q3 | +—  [Ra-226 weighted average = 182.20 x 0.14 U (ppm)= 2021|=| 0.18] — |
. S . i s ‘ Ra-228 weighted average = 41.57 + 7.53 |Th (ppm) = 153.8| = | 27.9
y - n . — = 89.73 + 5.2 |U (ppm)= 120.1] | 6.96 !
0 FAMGY 4fy (% -t Aq ' — 234Th av 63 & 92
- ‘—*——%‘ L =T 03 Ml’lvﬁ‘CS 210PB | 190.39 = 109.84
e ( \ . e R ' —4+— |Th-228 = -14.90 = -10.56 |Th (ppm) = -55.1|=| -39 —
— . 13‘[-(‘ = L : ‘ Calculation of weighted average (up to 200 data sets can be input) )
U ] 80]33 15.2’: - — |weighted average= 89.7335 average= | 84.9 —
— EUTY - . I . . weighted error= 5.20289 std.= #itid
: Jx’«k(ﬂ‘*a:x ~ 2' &)m O'H"""’ 5244949.50 — data £ lerr error*2  |1/error*2 |data/error*2 —
— ) . : o L : ' 106.90] = 11.10] 123.21] 0.008116| 0.86762
aop, = 190.39% 109.84 . Y — 84.90] = 5.89| 34.6021| 0.028825| 2.44724 —
- : ' + 0 0 0
: C | — 0 0 0
A0, £
- o ATE RS s |
284 (g - T, el —
328-”’\ (ﬂ_wé = ’Hﬂ?‘k |0~56 mrf ‘ ‘ . :___h

v B 5 B . [
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5/8 Y 59
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9043 FR-A 1/e/43
Qi R
28-83 ©8:18 FROM: CNWRA BLDG. 57 ID: 5126225184 PAGE
[:: S
E— — FR-A-4
! — [Sample #[FR-A-4
P — :
ase 1 I Weight(g) 1.222 G yi3.0 cm Counting Time(min)| 1036
MCR #1 - Canberra 5100 - FRAG.MCA - FR-A-& 3.0cm I S . bt
’ time of background 4320
gzgo g:mgm 2/:2 l;ead?;:zs oo ~Thu 09 Sep 1993 § 08:41:08 —y
roup: cqu tarted: Thu 09 Sep 1993 @ 08:40:16
Group Size: 4096 Nuclid: Total Bkgd(1) Blank(2) Eblank | Net counts | c. eff. | intensi Activity
- . - i r—— v Counts {cpm) cpm (%) (%) (dpm/g)
, i . ;
Elapsed Live Tima: 1036.00 min. . ‘  |[Pb-210 [ASkev
Elapsed Trus Tine: 1036.38 min. S Moass \.227 210 8360 7195 0.2666 | 000976 | 288.8024 | 158 | 4.1 | 270.89| = |69.87
- Dead Time: 0.04 %
e N SR TV
. |
- g(rm Mode: . S .y ,3 ‘(5923& ) 11090 10373 03939 | 001249 [ 3089196 | 63725] 57 51.88 = [12.10
eset Conditions: Live Time = 1036.00 min; .
- : 93 6277 4972 0.8309 | 001996 | 444.1876 | 8.835 | 6.8 45.38) = (6.14
. < ' o ‘ Ra-226
Calibration: . *Ch" . [SESEENET S
axton 0.0000%Ch"2 + 0.49967Ch + 1.083 keV T 205]_43560 31 00927 | 000564 | 39742963 | 5.4325 | 18 | 2697.80] = [0.43
. : . gL s % 352| 68620 3308 01756 | 0.0020 | 65130.078 | 4.63 35 |2625.88] = [0.20
Area Statistios; Background Channels = : 609| 43627 1666 0.223 0.0026 | 41729972 | 2.51 43 |2566.42| = |0.38
% Erxor Sigma ».1.65 1 183.7] 21962 7789 05414 | 00139 | 1361211 |17.7825| 3.3 | 1489.64] = |1.19
Pesk Statistics:  Sensitivity Factor = 4.0 1 Th-228 |583 kev
i Expected FWHM {ch) = 2.7 - 6,0 j ' 228 1532 1673 0.1591 | 0.00914 | -305.8276 | 0.905 | 86 25.97| = |-6.15
|
Is¢. Id. Criteria: Energy Uindow = +-1‘.43.06:Akev ; " Ra-228
Iso. Library: C1\WINDOWS\S100\SPECTRAN. 150 ’ 338] 3557 3182 00582 | 0.00591 | 3147048 | 47325 12 36.36| = (824
911 1565 1066 0.1737 | 0.00936 | 319.0468 | 1.8025 | 29 41.92| = [9.31
: q/q /‘73 L_ 964 2341 1818 03092 | 000844 | 202.6688 | 1.69 | 21.8 | 38.12[= 1672
ommar A ﬂ\/ - 8V\) l .
Som i { Ra-226 weighted average = 262530 | % 0.16 |U (ppm)= 3514|=| 0.21
J
 xng _E__ : Io 36 1 Ra-228 weighted average = 38.72 T 5.79 |Th (ppm) = 1433[=| 21.4
) ) A\ m; | 210PB=] [ 270.89 + 69.87 |U (ppm)=
| } = . + . ppm)= 362.6| = | 93.5
\) LM’ EREIY 118 ; ! q | 234Th av 63 &92 = 46.73 + 5.48
— X 2, ) Th228 =| | -25.97 + -6.15 [Th (ppm) = -96.1]+| -23
Rq ‘2(0')\5 \3‘& O IQ) L R‘\ o Calculation of weighted average (up to 200 data sets can be input) ’
- P —?‘T—-':‘, (01.601- '(),I"{ [ SE— weighted average= 46.731 average= | 45.4
20 b - . _ R } weighted _error= 5.4754 std=  |#E##
P D‘—'}O 6(“' Q’cl %q‘ w0 a | data * err error*2 |[1/error*2 |data/error"2 B
51.90}= 12.10| 146.41] 0.00683| 0.35448
45.40[« 6.14] 37.6996| 0.026525| 1.20426
22 QU0
Ba 3}ILE 5 *+C1 S : R
—————. hond
)‘18 - ~)b b \b 23 - 5-60-& I-QL‘ : =
\ A Fr Th i




r
60

/a3 | FR-8~1

BWL

10-83 ©09:12 FROM:

CNWRA BLDG. ID: 5125255184

B7

_—

Page 1
NCA #1 - Canberra 5100 - FRBL.MCA - FR-B-1 1.0cm

Tag Number: 64 Resadout: : Thu 09 Sep 1993 @ 15:2%:
Report Group: 2/% Acquire Started: Thu. 09 Sep 1993 @ 15:24:
Group Size: 4096 o

.1e

400.00 min.

Elapsed Live Time: 238 W
Elapaed True n‘:’.‘:: 400.12 mia. . \)(Th 13“)
Dead Time: s 0.03 % o
S G Sedte % (Rn-&.o): 420024 0.3
MCR Mode: . - PHR+ " Fi.
Preset Conditions; Live Tima = 400 0o ml.n 110 Pb - \3‘? 8t %8
- V=
_ Calibration: 0.0000%Ch"2 ¢ 0.49964Ch + 1063 keV
- Area Statistics: sackgr'dund Channels = & D8R = A2 1473

% Error Sigma = 1,65

Sensitivity Factor = 4.0
Expected FWHM (ch) » 2.7 - 6.0

Peak Statistics: -

Id. Criteria: Energy Window * t-1,300 keV . t;

PAGE

25
51

8608:&3.

mﬂ\ oq‘-}
:19& 051

L Too. Libzorss C: \WINDOWS\S100\SPECTRAN. 150 , 2lopp _
‘ ‘ W L za‘l'u\
— MAass . L7371 q B
_ | T 93 2
- - | “un ulqshel
_ FR-B-1: A A '
(Yguves + SR : e . s
L "mﬂ“\ a;:.‘mm) Mo Sample .4 . rmass  semple
Bpte ceuciola  befere + arucible  ofen

o G‘V\lh_s ’ °§h‘f\§
L 35.90G q 34 .%072
- 51382 qranplec e O-(H8qash

wh. crucible 33. ‘05"\3 o

L_, B Ty

CF =

Uslw

. 227, = 3234 1420
' 2269
)6%* = m.ozt&”-

U

61

‘ \Sq t On(ﬂ N

L —— FR-B-1
Sample #|FR-B-1
—y
! Weight(g) 0.731 G y|1.0 cm C ing Time(min) 400
—
time of background 4320
o d
R
‘»\,____ Nuclid Total Bkgd(1) Blank(2) Eblank | Net counts | c. eff, y Activity
Counts (cpm) cpm (%) (%) (dpm/g) -
— Pb-210 |45 kev
210 3312 2910 0.2666 0.00976 295.36 1.58 4.1 1367.82| = |78.79
L—\,,—_
‘ Th-234
—_— 62 4971 3781 0.3939 0.01249 1032.44 | 6.3725 5.7 856.46| = |1.55
(93Kev) .
— 93 4151 2102 0.8309 0.01996 1716.64 8.835 6.8 861.73| = |3.54
L} [Ra226
295| 14152 1251 0.0927 0.00564 12863.92 | 5.4325 18 4170.06| = |0.84
— 352) 22606 1143 0.1756 0.0029 21392.76 | 4.63 35 4188.14| = (0.39
609] 14421 577 0.223 0.0026 13754.8 2.51 43 4273.02| + [0.77
— 183.7] 4695 2958 0.5414 0.0139 1520.44 |[17.7825 33 791.17| = {3.90
'Th-228. 583 kev
228 562 421 0.1591 0.00914 7736 0.905 86 33.23| = |14.28
Ra-228
338] 1195 1114 0.0582 0.00591 57.72 4.7325 12 32.33] = |21.56
911 497 363 0.1737 0.00936 64.52 1.8025 29 39.09| = |22.05
964| 762 613 0.3092 0.00844 25.32 1.69 21.8 21.76| = (49.95
_— Ra-226 weighted average = 4200.20 + 0.32 |U (ppm)= 5622| +| 0.43
Ra-228 weighted average = 34.42 + 14.73 |Th (ppm) = 127.4| =| 54.5
4 |210PB/ = [ 1367.82 + 78.79 |U (ppm)= 1831|z| 105
: : 234Th av 63 7& 92 860.76 + 3.21
—— Th228 =] | 33.23 + 14.28 |[Th (ppm) = 123| | 52.8
- . Calculation of weighted average (up to 200 data sets can be input)
—_—t weighted average= | 4200.18 average= | 4231
i weighted ‘error= 0.32144 std.= 60.1
— T data = err error*2 _|1/error*2 |data/error"2
: #EH#H# |2 0.84| 0.7056| 1.417234| 5909.86
— HE##H |+ 0.39| 0.1521| 6.574622| 27534.5
I Hit##ils 0.77] 0.5929| 1.686625| 7206.95
E— + 0 0 0




62 -
a/13193 FR-B-2.
RwL

3-83 08:38 FROM: CNWRA BLDG. §7 IDb: 5125225184

X FR-B-2
!
FR_B-2 ]
Page 1
MCA 41 - Canberra $100 - FRB2.MCA - FR-B-2 2.5em 3 1.232 Geometry|2.5 cm Counting Time(min)| 1140 i
‘ d mi 4320 |
Tag Number: .. 84 . Readout: ‘r.. Sat 11 Sep 1993 @ 09: | : T . '
Report Group: 2/4 A e § . P 09225536 s
Group Size: s cquire Started: Sat 11 Sep 1993 @ 09:24:07 | " |
: I Nuclid Total Bkgd(1) Blank(2) Eblank Net counts | c. eff. | intensi Activity | i
T i Counts ’ (cpm) cpm B | %) (dpnvg) - }
Elapsed Live Time: 1140.00 min. Pb210 |45 kev |
Elapsed True Time: 1140.3 min, .- : % 37 2666 | 0.00976 TR
Dead Time: 0.03 % ° o ! 2100 8611 80 0. ] | 270076 | 158 | 41 | 228.34] « 7226
S - A I [ S
[Th-234
MCA Mode: PHA+ @75 e i . 52 12685 10418 03039 | 001249 | 1817954 | 63725 | 5.7 | 278.40] = |5.04
Proset Conditions: Live Time * 1140.00 min, f—\ (93Kev)
s * ‘ 93 9280 5566 0.8309 | 001996 | 2766.774 | 8835 | 6.8 | 260.24] = [2.51
S e S . : : i
Calibration;: © 0.0000%Ch"2 + 0.4996%Ch + 1,083 keV ‘ i Ra-226 ]
: o o 295| 41815 3700 00927 | 000564 |38009.322 | 54325 | 18 |2339.47| = [0.44 l
Area Statistics: o » _ i . 352| 65425 3231 0.1756 | 0.0029 | 61993.816| 4.63 35 |2287.03] « [0.21
los: 2 gr“:(fg“gf,f:‘:"‘;};s . : 1 609| 41956 1566 0223 | 00026 | 4013578 | 251 | 43 | 228647| = 0.40
: ; ‘ | I 183.7] 22117 8126 05414 | 00139 | 13373.804 |17.7825| 3.3  |1346.62| = [1.22
3 S W3S . Ly i ‘
Peak Statistics: Sensitivity Factor '= 4.0 ) ; :
. : Th-228 1583 kev
_—_——
Expected FUHM (ch}.= 2.7 - 6.0 : 28 1580 1682 01591 | 000914 | 283374 | 0905 | 86 | 2225+ |65
lso. 1d. Criteria: Energy Window = +- 1;360 keV L Ra-228 !
Iso, Library: C: \WINDOWS\5100\SPECTRAN. 150 ‘ 338 3609 3128 0.0582 000591 | 414652 [47325] 12 43.87| = {7.30 i
pC V3fi3 | o11] 1394 968 01737 | 000936 | 227982 | 1.8025 | 29 27.00] £ [11.02
. 23R \") = 23,81t 215 : 964| 2115 1745 03092 | 000844 | 17512 | 169 | 218 297! = [56.90 |
MASSY o 1.232 A 2% RO\ - 2294, j04 6572 Ra-226 weighted average = 2294.90 + 0.52 U (ppm)= 3072 =| 0.70 l
. Ra-228 weighted average = 38.32 + 6.05 [Th (ppm) = 141.8/+| 224
. . 1 - . . =
CAMMA ViAL ) X0 % < 2B4ET2 7’ S 210PBav = | 228.34 + 72.26 |U (ppm)= 305.7| | 96.7 |
M . 8/2a193 ’ , ‘ 234Th |63 & 92kev 263.82| + 2.25 : |
NE e - 1B, = 38324 0S J . [Thzzs= I 2325 iy ~6.55 |Th (ppm) = 82.3 2| -24 |
WTh = ~22 254 - LSS- : Calculation of weighted average (up to 200 data sets can be input) ‘
S T _— weighted average= 38.3205 average= | 14.99 ‘
o L ; weighted_error= 6.05132 std.= 16.99 {
AOWPQQ- R : \ - w —_— data = err error*2 _|1/error"2 |data/error*2
e \eaves ¢ ™ P 43.87|« 7.30]  53.29] 0.018765| 0.82323
duperipfiéns © foem 1 \orge SN S 27.00] = 11.02] 121.44] 0.008234| 0.22233 :
cwsktee of bromehes, ! 2.97: 56.90 3237.6(1’ 0.000303 o.ooogg - o
N6 -
Moy _ sq BETay
h : _,l 2 b BEE e |
R e L 0,07 027
R ooy e ; f
. 5 | -
] y




64 |
9/13/43 FR-R-3
RWL_ ‘

®3:38 FROM: CNWRA BLDG. §7 ID: 51252251849 F‘A;
FR-B-3
Page 1 { 4 FR-B-3
MCA 41 - Canberra 5100 - FRB3.MCA - FR-B-3 1.S5cm 0.922 G v|1.5cm Counting Time(min)| __ 366
Tag Humber: 56 Readout: Sat 11 Se und mi 4320
. . 1993 @ 15:35:39
Report Group: * 1/4 Acquire Started: § : 130: —
Group Size: 4096 arted: Sat 11 Sep 1992 @ 15:34:40
Total Bkgd(1) Blank(2) Eblank | Net counts | c.eff. | intensity Activity ——
Elapsed Live Time: 366.00 min. Counts (cpm) cpm (%) (%) (dpm/g) -
Elapsed True Time: 366.08 min. Pb-210_ |45 kev —
Dead Time: 0.02 % 710 1954 1751 02666 | 000976 | 1054244 | 158 | 4.1 | 401.89] = [125.29
MCA Mode: PHA+ Th-234
Preset Conditions: Live Time = 6000.00 min. 62 2675 2244 03939 | 001249 | 286.8326 | 63725 | 5.7 | 196.65] = [13.66 —
{(93Kev) i
03 1930 1270 0.8309 | 001996 | 355.8006 | 8.835 | 6.8 | 148.14| = [7.45 —
Calibration: 0.0000%Ch™2 + 0.4996%Ch + 1.083 keV ‘
Ra-226 A
. 295| 8687 878 0.0927 | 000564 |7775.0m8 | 54325 | 18 |2087.02[ = [1.03
Area Statistics:  Background Chanpels = 4 352] 13852 766 0.1756 0.0029 [ 1302173 | 4.63 35 [2105.45 = |0.48 o
% Error Sigma = 1.65 609| 9176 370 0223 0.0026 | 8724382 | 251 | 43 |2171.73] = |0.90 :
183.7] 4812 1803 0.5414 00139 [ 2810.8476 |17.7825] 3.3 [1256.15] « |2.84 —_—
Peak Statistics: Sensitivity Factor = 4,0
Expected FWHM (ch) = 2.7 - 6.0 Th-228  |583 kev _—
228 409 399 0.1591 | 000914 | -48.2306 | 0905 | 86 -16.54| = |-16.67
Iso. Id. Criteria; Energy Window = +-1,300 keV — —
Iso. Library: C: \WINDOWS\S100\SPECTRAN. 150 : Ra-228
P : 338] 858 733 00582 | 000591 | 103.6988 | 47325 | 12 - | 47.80] = |1530 _—
Bwl /13793 911] 356 247 0.1737 | 000936 | 454258 | 18025 [ 29 24.29| £ 26.78
W) ~ 159,224 ¢.8Y 964) 593 451 03092 | 000844 | 2838328 | 1.69 | 218 21.88| + |47.69 -
MASS - ]
922 o e Ry = 2UH90E 0.3 Ra-226 weighted average = 2114.90 + 0.39 |U (ppm)= 2831|=| 0.52] __
2o Pl - 40l 89t |25 19 Ra-228 weighted average = 40.63 + 12.8 |Th (ppm) = 150.3| = | 47.4
MADE . 28 0 - o 210PB = | 401.89 + 125.29 [U (ppm)= 538/ «| 168]
Pl Bl24)973 Ro = HOGI£ 1.9 234Th [63 & 92 kev av 159.22 + 6.54
_ Ql%ﬂ\ v A% 2*'(08- Th228 = [ | 21.68 + 24.65 |Th (ppm) = 80.22| = | 91.2] ——
Calculation of weighted ge (up to 200 data sets can be input)
weighted average= 2114.9 average=| 2138 —
M-,”"‘-le"- . MLy ! ' weighted error= 0.39171 std.= 46.67
. . T leavas » “ data + err error*2 [1/error*2 |data/error*2 | —
d.ﬁMm.P%w [l 1 oim j : HHRRH = 1.03| 1.0609] 0.942596| 1967.2 |
b P  [###8#)= 0.48| 0.2304{ 4.340278( 9136.28 —
[l SN REHBH|= 0.90 0.81] 1.234568| 2680.25| .
o k(\ ; T + 0 0 0  —

il LU, ¥

‘LL%M $.05% IC‘IC——‘_ e
S C 152t 03 ;




66 | H Y
/4% FR- B-4 | 4/gk3

RWL -’ WL

3 09:49 FROM: CNWRA BLDG. &7
\ . 1D
+ 128225184 i FR-B-4

Sample #|FR-B-4 —
Page 1 T " T R
'Weight(g) 1.204 G try|2.0 cm Counting Time(min)| 1500 !
MCA #1 - Canberra $100 - (Untitled) - FR<B-4 2.0cm :
[time of background mi 4320 o —
Tag Number:
Report Group: 2/27 Fomny i Mon 13 Sep 1993 @ D8:46:30 = —
Group Size: o cquire Started: Sat 11 Sep 1993 @ 15:37:59 i -
; 096 i Nuclides | _Total Bkgd(l) | Blank(2) | Eblank | Netcounts | c.eff. | iniensity “Activity
; Counts (cpm) cpm (%) (%) (dpm/g) - ]
Elapsed Live Time: 1500.00 min., : Pb:210 |45 kev
Elapsec} True Time: 1500.51 min. - D 210 12066 11408 0.2666 0.00976 258.1 1.58 4.1 17791 = [77.49 R
Dead Time: 0.03 % »
_ ; Th-234 ]
gﬁ Hgdg= . PHA+ ?231( ) 16205 15372 03939 | 001245 | 24215 [63725| 57 29.82| = [14.29
set Conditions: Live Time = 1500. . ! 3 93Kev] : 7
00 min. 93 9203 7342 08309 | 001996 | 61465 | 8835 | 6.8 | 45.80| = [543
Calibration: - . ‘ Ra-226 ,
n 0.0000*Ch"2 + 0,4996%Ch + 1.083 keV , i 295] 65236 5454 0.0927 | 000564 | 5964295 | 54325 | 18 |2911.46| = |0.36 —
; 4 352] 102274 5041 0.1756 00029 | 96969.6 | 4.63 35 |2819.88] = [0.17
Arsa Statistics: Background Channels = § : E 609 66395 2384 0.223 0.0026 63676.5 | 2.51 43 |2840.67( + [0.32 —
% Error Sigma = 1,65 ) 183.7| 31207 11759 0.5414 0.0139 186359 |17.7825| 3.3  |1477.67 = |1.05
Peak Statistics:  Sensitivity Facter 4.0 ‘ Th-228 583 kev ‘
Expected FWHM {ch) = 2.7 - 6.0 : N 228 2361 2539 01591 | 000914 | -416.65 | 0905 | 86 25.66| = |-5.45 ———4
Iso, Id. Criteria: ; Ra-228 1
. Iso. Libramy 55‘:5%;’;;‘\’3‘;0;\;;“00 keV 338] 5361 4685 00582 | 000591 | 5887 |47325| 12 | 49.06] = |6.20
, ECTRAN. 150 , o1 2208 1554 01737 | 000936 | 39345 | 1.8025 | 29 | 36.40| = [8.42
- Bwe 913[13 964| 3428 2659 0.3092 0.00844 305.2 1.69 21.8 40.24| = [13.63
v 38 U - U& 784 Sho% Ra-226 weighted average = 2837.30 + 0.14 |U (ppm)= 3798« | 0.19 .
MASS {.204 - Ra-228 weighted average = 44.09 + 4.69 [Th (ppm) = 163.1|=| 17.4 —
S 2, . 23T 30t 0lY 210PB = [ 17701 |+ 77.49_|U (ppm)= 238.2[=| 104
200 ‘ . - |234Th av 63&92 kev = 43.78 + 5.08 | i ——
MADE 7_4( b= 13394 FT4T Th228 =] | 2566 |+ 5.45 [Th (ppm) = | -94.9|=| -20
oN . ?3 ) ' Calculation of weighted average (up to 200 data sets can be input)
228 Q,&: 44.09 4 z{ (a(I weighted average= 2837.35 average= | 2830
. B ) £ —
weighted error= 0.13856 std.= 14.7 .
28 .n’\'_'. ~25.66% \_S 4{5 ] data * err error*2 [1/error*2 |data/error"2
= ¢ H [ITTT® 0.36] 0.1296] 7.716049] 22465 7
AO.NWPQ.Q ' i #udee] = 0.17| 0.0289| 34.60208| 97573.7
¥ HHR R 0.32| 0.1024| 9.765625| 27740.9 l_

duouptens © dhomy ol s 0 of 0 ’
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TVP\«LA fAanal ot o e L % U e

40 ppm ().

= w3 %

- ] d
At lnm\‘r\ U= 0.4

1792+ @03%,, = 30 b /g

@Jm%am_rh /YA.@‘W\EW 2 0,11 B"g/(ay

mn \sWQ)JxD\uok_J\QOmN C M\f\}&c’@(\ le)m /cxmm

o
fbn/mm,b AMM\X\ N F«mmﬁmﬁ ?ﬂm / __’________M_%mﬂitd ¢ \ml{\"‘
ﬁ p Q&fo /0( ) dpm/gram ash to Bg/gram' dried
% noouddn Mosse h20m (Zagw {0 ]
- \Qo r( me . g Sample 738 736 210 728t 228th CF .
ihal d{\m / &"' QA :} AQ )iﬁ ¥ FR-A-T 14943 | 2233.100 162.76 37.39 94 02301
A4 R 398 0.200 117.86 7.65 -1319 —
decaly Q"A Yoo T T " 0.57 8.564 0.62 0.14 -0.04
R /g MQ\ 7 0.02 0.001 0.45 0.03 -0.05 _
Uag. ,ng — FR-A-2 61.19 2631.100 465.31 39.01 -11.33 0.1486
2.19 0.140 493 51 -8.00 _
—— 0.5 65164 115 0.10 -0.03
0.01 0.0003 0.12 0.01 -0.02 : ]
a Qg : L FR-A3 39.73 3182.200 190.39 4157 149 0.3398
- - . 32 0.140 109.84 7.53 ~10.56 ]
lo F@W\ﬁlﬂf“l« thown To Tl e &q ‘“’\.m;dh —— 0.51 12359 1.08 0.24 ~0.08
, 0.03 0.001 0.62 0.04 -0.06 _
Aovng: 2y ’“’V‘"L O ‘4 “9" A Vi e FR-A-4 %73 2625300 770.89 3872 2597 | 0.267 ‘
TR : 5.48 0.160 69.87 379 %15 n
@9’( dho o OU“’ Cust_use mé"" o +— 0.21 11,722 121 017 0.12
conls : 0.02 0.001 031 0.03 -0.03 _
oA Kionnko Al pARABA U S F’j 3 FR-B-1 860.8 4200.200 1367.8 34.42 33.23 0.1234
odo o 32 0.300 788 1473 14.28 ]
d)\o 20y <§ WLM(U LY Mﬁm I‘Q’“ S & 177 8.638 2.81 0.07 0.07
0.01 0.001 0.16 0.03 0.03 ]
MQMGHSL U toudond Ha3. Glhe d conay FRB2 263.82 | 2294900 | 22834 3832 2235 | 0411 ’
— Mﬂ@d ‘ 325 0.520 72.26 6.05 6.55 .
o 0} ’(@\o AR AA U\M‘J E V\/ Lol e 0.488 4.246 0.42 0.07 0.04
é! _J Mﬂ . ﬂl \ 0.004 0.001 0.3 0.01 -0.01 ]
L v g FR-B3 15952 2112.960 401.89 2063 21.68 01173
;‘; ' 6.54 0.390 12539 128 2465 _
. 031 4135 | 0.7 0.08 0.04
, ﬁg coed 0.01 0.001 0.24 0.03 0.05 S
F@’\) Tam AP JAl M’bt}um ( - : FR-B-4 378 2837.300 177.91 44.09 25.66 0.1215
: : : 5.08 0.140 7749 469 5.45
BARA AR U= 1980 nom \ 3 0.09 5.7455 0.36 0.09 ~0.05 ‘
51/PW Q\"\"/n cs{ﬂ /V\Muvv\be/\ q A, P w o 0.01 0.0003 0.6 .01 -0.01 -
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dpm/gram ash to Bg/gram dried

i
- ;
1238 [226 210 2281a 228th ~ICF S
149.43 [2233.1 162.76 37.39 9.4 0.2301 |~
3.98 02 117.86 i 7.65 [13.19 o Sgg | |olo|oiolo| w1
=(B2*0.2301)/60 =(C2*0.2301)/60 =(D2*0.2301)/60 =(£2°0.2301)/60 =(F2*0.3301)/60 21glelB|y| |8k|alzla [
3+0.2301)/60 =(C3%0.2301)/60 =(D3%0.2301)/60 =(E3°0.2301)/60 =(F3+0.2301)/60 ® olNf [c
FR-A-261.19 2631.1 465.31 39.01 1133 0.1486
4.19 0.14 46.93 5.1 8.09
=(B6*0.1486)/60 =(C6*0.1486)/60 =(D6*0.1486)/60 =(E6°0.1486)/60 =(F6°0.1486)/60 o ﬂ ainlo| [ol2iRPlel (0
=(B7*0.1486)/60 =(C7%0.1486)/60 =(D7*0.1486)/60 =(E740.1486)/60 =(F7*0.1486)/60 aln[=llal |62 e n
8973 21822 19039 4157 ‘149 0.3398 b Rlao® 2
52 0.14 109.84 753 -10.56 »
—(B10°03398)/60 _ |=(C10°03398)/60 __|=(D10%0.3398)/60 _|=(E10*0.3398)/60  |«-(F10%0.3398)/60
—(B11%0.3398)60 __|=(C11%0.3398)/60 __|=(D11*0.3398)/60 _|=(E11%0.3398)/60 _|=(F1140.3398)/60 olololm o
Fi 46.73 2625.3 270.89 38.72 -25.97 0.2679 =SR2 Eikiziziel |2
5.48 0.16 69.87 575 -6.15 =1aS[8(2] B[RISaIgl (9
—BIA*02679)60  |[=(CI4%0.2679)/60__[=(DI4*0.2679)/60 _|=(E14%0.2679)/60 __|=(F14%0.2679)/60 o
—(B15°0.2679)/60 _ |=(CI5°0.2679)/60 _ |=(D15*0.2679)/60  |=(E15*0.2679)/60  |=(F15%0.2679)/60
FR-B-1]860.8 42002 1367.8 3442 3323 0.1234 g olololo]| lolelolo
bl b . [=]
3.2 0.3 788 [ 14.73 14.28 Slolojolo| |almlklaln]l 1N
—(B18°01234/60 _ |=(Ci8*01234)/60 __|=(D18%0.1234)/60  |=(E18%0.1234)/60 _|=(F18%0.1234)/60 @el@ NN a|N|sloln B
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FR-B-2263.82 22949 22834 38.32 2225 0.111
225 0.52 72.26 6.05 6.55 SARARERAAAA
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FR-B-3(159.22 21149 401.89 40.63 21.68 0.1173 aSEcE Rekna |7
6.54 0.39 125.29 128 2465 . = ~ e o
26701173)/60  |=(C26°01173)/60_ |=(D26*0.1173)/60 __ |=(E26°0.1173)/60 _ [=(F26%0.1173)/60 ololtlois] (Naimlala] 5
—BZ790.1179)/60__ [=(C2T°0A173)/60___ |=(D27*0.1173)/60 _ [=(E27*0.1173)/60 __ |=(F27+0.1173)/60 ol®(wlynl |Na|sEla] &
FR-B-4[43.78 28373 177.91 44.09 -25.66 0.1215}. R(gle S8 a2 hlalol |5
508 0.14 77.49 469 545 nio|die|s| (Blol8|5]R
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Table 1. Activity of radionuclides (Bg/g of dried plant) in samples of Phacelia robusta collected on ore

dump piles. The analytical uncertainties in the last digit (£ 1 o from counting statistics) are shown in
parentheses. The average and standard deviation (in parentheses) of the radionuclide content for the

washed and unwashed plant samples are given.

Sample 238y decay chain isotopes 232Th decay chain isotopes
238y 226R g 210pp 228p 4 228Th
‘Washed
=3 FR-A-1 0.57(2) 8.564(1) 0.62(45) 0.14(3) -0.04(5)
W FR-A-2 0.15(1) 6.5164(3) 1.15(12) 0.10(1) -0.03(2)
< FR-A-3 0.51(3) 12.359(1) 1.08(62) 0.24(4) -0.08(6)
FR-A-4 0.21(2) 11.722(1) 1.21(31) 0.17(3) -0.12(3)
m Average 0.36(21) 9.79(274) 1.02(27) 0.16(6) -0.07(4)
QL Unwashed
=3 FR-B-1 1.77(1) 8.638(1) 2.81(16) 0.07(3) 0.07(3)
& m FR-B-2 0.488(4) 4.246(1) 0.42(13) 0.07(1) -0.04(1)
‘ M . ||FR-B-3 0.31(1) 4.135(1) 0.79(24) 0.08(3) 0.04(5) ;
el FR-B-4 0.09(1) 5.7455(3) 0.36(16) 0.09(1) -0.051) ~
Average 0.66(75) 5.69(210) 1.10(116) 0.078(10) 0.005(59)
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Phacelia-2 spike

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

samp'lé # FRA-2 Sep. date[9/27/93
Analyst BWL 4
sample spike U-232 Ref.date Daysbtwn - U-232*
weight weight dpm/j of spike _ref. & sep. ' (dpm/| »
0.4413 0.05 45.459 1/22/93 248 | 45.149394 Th228/U232} 0.2998
Counting time for Th =| 18382.35 |(min.) Counting time for U = 18381.55 j(min.)
Days btwn. sep. & count. = 1 (days) Days btwn, sep. & count. = 2 (days)
CF for Th-228 = | .9927 CF for U-232 = | 1.0080
Th-232 Th-230 Th-228 Ra-224 U-238 U-234 U232
counts counts counts counts counts counts __counts
15 ] 330 | 100 [ 24 1 1222 | 1454 | 43 |
bki bkgd bkgd bked bkgd bkgd bkgd
5 2 0.000536 0.0001 | 0.0001

[T0.00054 | 0.00027 | 0.0001 [ 0.00027 |

bkgdtime [ 1 JGmin)

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

|5.073531 l325.036766 |92.793113 |19.0368 I

U-238(dpm/g) =[__ 1.52E+02]+[2.36E+01 |
U-234(dpm/g) =] 1.82E+02]:[2.82E+01 |

bkgd time (min.) )

U-238*  U-234* U-232sp
counts counts counts
(12121475 | 1452.16 ]40.833 |

Th-232(dpm/g) =]__ 8.38E-02]+2.32E-02 |
Th-230(dpm/g) =|__5.37E+00|+|6.13E-01 |

U-234/U-238 = 1.1980|+0.0465 i -
Th-230/U-234 = 0.0295){0.0018
Th-230/Th-232 = 64.06521+116.9133

U-234/Th-232 =| _2169.9358|+|688.2845

Decay | U-238 | Th232
constant | 2.94965E-16| 9.4178E-17 Uppm)=[ 203458 |»] 31568 |
(m-1)

Th (ppm) =[__ 0383 ]

Phacelia-2 unspike ;-

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

-~

See p¥le Sov \\M\Q AN A A

sample # FRA-2 Sep. date{9/27/93
Analyst BWL
. sample spike U-232  Ref.date Daysbtwn U-232*
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g) )
[T04413 | 1 | 45459 | 12293 | 248 }45.149394 | Th228/U232|0.2998 |
Counting time for Th=| 18370 |(min.) Counting time for U =| 18381.55 |(min.)
Days btwn. sep. & count. =| 1 (days) Days btwn. sep. & count. = 2 (days)
CFfor Th-228 = | 9927 . CF for U-232 = | 1.0080
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts COUnts counts counis counts
[ 25 [ 8033 | a8 | 866 | [T1222 ] 1454 | a3 |
bk bkad bkgd bkad bked bked  bkgd
0.000865 | 0.000865 | 0.0001 | 0.00027 | | 0.000536 | 0.0001 | 0.0001]
bkgdtime [ 1 |(min) bkgdtime [ 1 J(min)
Th-232*  Th-230% Th-228 Ra-224* U-238* U234« U-232sp
counts counts counts counts counts counts counts
[ 9.10995 18017.10995 1403.46903 | 861.04 | [1212.1475 | 1452.16 [40.8337]
; U-238(dpm/g) =|  3.04E+03|+J4.71E+02 |
U-234(dpm/g) =] 3.64E+03|+[5.63E+02 |
Th-232(dpm/g) =] 6.92E-01)+|1.42E-01
Th-230(dpm/g) =| _ 6.09E+02]+|2.96E+01
U-234/U-238 = 1.1980|]0.0465
Th-230/U-234 = 0.1675|=}0.0048
Th-230/Th-232 =] 880.0389]:[176.2814
U-234/Th-232 = 5254.5518]+1351.7146
Decay | U238 | Th232
constant | 2.94965E-16| 9.4178E-17 U (ppm) =[ 4069.169 [s] 631.366 |
(m-1)
Th pm) =[_2.833 ]
: Th-230/Th-232 =[_880.0389]+]291.7363
Th-228/Th-232=| 4429 [:] 9.10
Th-230/Th-228 = 1987 [s]  0.96
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