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Technical Activity Supporting Documentation:
Experimental Data for Alpha Spectrometer /
Samples (02/02/1993 through 03/03/1993)



isochron date NOPI-ECP-17

: : : \ MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES
AND CALCULATION OF AGE OF THE SAMPLE Via Isochron

U-234/U-238)a = 1.2745|40.0167
Th-230/U-234)a = 0.3957|40.0456
Age of the sample( yrs ) = | 53572|H 7969|
Appendix:
Decay [ThO/(Th0-U4) Th230 U234
constant | 1.435¢+00 | 9.215¢-06 | 2.794e-06
exp(-DO*T) e((d4-d0)*T) RThO-RThO' dTh/dT  dTh/dU dT T T+dT

6.104e-01  7.089%¢-01  0.000e+00 5.820e-06 8.423e-01 0.000e+00 5.357e+04 5.357e+04| |

Bret Leslie 3/11/93



error calculation NOPI-ECP-17

E234/238 ui Eui Vi Errvi 234/232 E234/232
0.0139; 0.01668672 0.5218 0.0076 0.002612| 0.0004585 382.9107| 67.2314
0.0391 0.5163 0.0125| 0.0029443| 0.0004719 339.6366| 54.4295
0.028 0.5691 0.0109| 0.0036984| 0.0005065 272.962| 37.7374

RSquared = 0.968|U = 0.39568|E = 45.533

SigEA2 = 580.501362

Sig U= 0.04557684

Bret Lesl

jom, 3/11/93

£



isochron data NOPI-ECP-17 Thu, Mar 11, 1993 3:28 PM

230/232 (y) 234/232 (x) 234/232(y) 238/232(x) 230/232 err 234/232 err 238/232 err

. \} 1 199.812 382.911 382.911 314.040 34.870 67.231 55.255
L2 175.357 339.637 339.637 275.366 27.465 54.430 44.980
3 1565.335 272.962 272.962 227.449 21.013 37.737 31.890
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NOP\-ECP-F-SEPL gL

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

> 1.om
sample # NOPI-ECP-17-Sepl Sep. date[3/3/03 |
Analyst BWL
sample spike U-232  Ref. date Days btwn  U-232%*
weight(g)  weight(g) (dpm/g) ofspike ref. & sep.  (dpm/g)
[ 04211 [ 27794 | 2259 | 1227/92] 67 |22.548331 | Th228/U232| 0.379
Counting time for Th =} 1087.645 | (min.) Counting time for U=| 1861.57 |(min.)
Days btwn. sep. & count. = 4 (days) Days btwn. sep. & count. = 3 (days)
CF for Th-228 = | .9957 CF for U-232 = | 1.0035
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts counts counts counts counts
[ 33 | 6556 | 2749 | 263 | [ 13965 | 17028 | 9730 |
bkgd bkgd bkgd bkgd bkgd bkgd bkgd
[ 0.0001756] 0.0003512 | 0.00504 | 0.00544 | [ 0.0007024 | 0.000878 | 0.00474]
bkgdtime [ 1 |(min) bkgdtme [ 1 |(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
[ 32.80901 |6555.61802 |2708.9703 | 257.083 | [ 13963.692 | 17026.4 | 9687.2 |
U-238(dpm/g) =|  2.15E+02|4{2.83E+00
U-234(dpm/g) =|  2.62E+02|4{3.32E+00
Th-232(dpm/g) =|  6.83E-01]41.20E-01
Th-230(dpm/g) =|  1.36E+02]+3.10E+00
U-234/U-238 = 1.2193/0.0139
Th-230/U-234 = 0.5218]40.0076
Th-230/Th-232 =|  199.8115]34.8702
U-234/Th-232 =  382.9107|4{67.2314

Decay U-238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppm) =[ 287.429
(m-1)

Th (ppm) = 2795 |



NOPI-ECP-17-SEP1 pure date

) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES
AND CALCULATION OF AGE OF THE SAMPLE Via Isochron

U-234/U-238)a = 1.2193]|40.0139
Th-230/U-234)a = 0.5218|10.0076
Age of the sample( yrs ) = | 77924]4 22938|
Appendix;
Decay [ThO/(ThO-U4) Th230 U234
constant | 1.435e+00 | 9.215e-06 {2.794e-06
exp(-DO*T) e((d4-d0)*T) RThO-RThQ' dTh/dT  dTh/dU dT T T+dT

4.877e-01  6.063¢-01  0.000e+00 4.691e-06 8.177e-01 0.000e+00 7.792e+04 7.7926+04| I

3/11/93
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NOP|- Ep-1T -SEP2 B%
YAV
Pssome——f— B

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-17-Sep2 Sep. date|3/3/93 15&!‘\<‘X 4\ mm
Analyst BWL
sample spike U-232  Ref.date Days btwn  U-232*
weight(g)  weight(g) (dpm/g) of spike ref. & sep.  (dpm/g)
[ 02228 | 1.8883 | 2259 [12027/02] 67 |22.548331 | Th228/U232| 0.379
Counting time for Th = 2862.69 |(min.) Counting time for U =| 1037.14 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 4 (days)
CF for Th-228 = | .9941 CF for U-232 = | 1.0042
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U-232
counts counts counts counts counts counts counts
[ 41 | 7103 | 3997 | 1064 | [ 1794 | 2225 | 1687 |
bkgd bkgd bkgd bkgd bkgd bked bkgd
[ 0.0001756] 0.0005268 | 0.01317 | 0.006322 | [ 0.004748 | 0.017753 | 0.03365]
bkgdtime [ 1 |(min) bkgdtme [ 1 |(min.)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
[ 40.49731 |7101.49193 | 3886.6608 | 1045.9 | | 1789.0757 | 2206.59 | 1645.2 |
U-238(dpm/g) =|  2.08E+02|4{7.05E+00
U-234(dpm/g) =|  2.56E+02|4{8.27E+00
Th-232(dpm/g) =|  7.55E-01]4{1.18E-01
Th-230(dpm/g) =|  1.32E+02|42.62E+00
U-234/U-238 = 1.2334]40.0391
Th-230/U-234 = 0.5163[+0.0125
Th-230/Th-232 =|  175.3571|427.4651
U-234/Th-232={  339.6366|4{54.4295

Decay | U238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppm) =| 278.437
(m-1)

Th ppm) = 3.087 |



NOPI-ECP-17-SEP2 pure date

) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES
AND CALCULATION OF AGE OF THE SAMPLE Via Isochron

U-234/U-238)a = 1.2334/40.0391
Th-230/U-234)a = 0.5163(4{0.0125
Age of the sample(yrs ) = | 76656 H 5152)

Appendix:

Decay |ThO/(ThQ-U4)y Th230 U234
constant | 1.435e+00 | 9.215e-06 | 2.794e-06

exp(-DO*T) e((d4-d0)*T) RThO-RThQ' dTh/AT _ dTh/dU dT T T+dT

4.934e-01  6.113e-01  -1.110e-16 4.753e-06 8.191e-01 -2.336e-11 7.666¢e+04 7.666e+04| l

3/11/93
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NOPI-ECP-17-sep4 act/ppm

I
i
7

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

— 3
sample # NOPL-ECP-17-Sepd Sep. date[3/3/93 (25 > X 7
Analyst BWL
sample spike U-232 Ref.date Daysbtwn  U-232%
weight(g)  weight(g) (dpm/g) ofspike ref. &sep.  (dpm/g)
[ 02531 | 19553 | 2259 |1227/92] 67 |22.548331 | Th228/U232| 0.379
Counting time for Th=| 2867.67 |(min.) Counting time for U=| 851.99 |[(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 5 (days)
CF for Th-228 = | .9941 CFfor U-232 = | 1.0051
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts counts counts counts counts
[ 55 | 8497 | 3524 | 787 | [ 3364 | 4052 | 2493 |
bkgd bkgd bked bkgd bkgd bkgd  bkegd
[ 0.0001154] 0.0017316 | 0.0048485 | 0.006349 | [ 0.004748 | 0.023326] 0.03674]
bkgdtime [ 1 |(min) bkgdtime [ 1 __|(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
[ 54.66907 |8492.03434 | 3435.387 | 768.793 | | 3359.9548 | 4032.13 | 2449.2 |

U-238(dpm/g) =[ 2.39E+02]+[6.32E+00
U-234(dpm/g) =|  2.87E+02]4{7.30E+00

Th-232(dpm/g) =[  1.05E+00]H{1.43E-01
+

Th-230(dpm/g) =|  1.63E+02|{3.27E+00
U-234/U-238 = 1.2001]{0.0280
Th-230/U-234 = 0.5691:0.0109

Th-230/Th-232 =|  155.3353|421.0131
U-234/Th-232=|  272.9620|437.7374

Decay | U238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U (ppm) =[ 320.176 |
(m-1)

Th ppm) =[_4.298 |

Bret Leslie 3/11/93



NOPI-ECP-17-SEP4 pure date

o) MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES
AND CALCULATION OF AGE OF THE SAMPLE Via Isochron

U-234/U-238)a = 1.2001|40.0280
Th-230/U-234)a = 0.5691|40.0109
Age of the sample( yrs ) = | 88671|4 4478}

Appendix:

Decay [ThO/(Th0-U4) Th230 U234
constant | 1.435e+00 | 9.215e-06 | 2.794e-06

exp(-DO*T) e((d4-d0)*T) RThO-RThQ' dTh/dT  dTh/dU dT T T+dT

4417e-01  5.659%-01  0.000e+00 4.261e-06 8.056e-01 0.000e+00 8.867¢+04 8.867e+04| |

3/11/93



Bwt
3Inq3

Y

=

of
413810z
?zme

£33
g,oun&ma
Bsl.
daj):\ befween

qq min
5

fong (oot

-
-

\

bue(gW( of
0.253]|
ht
s}ﬁke
(9

Sample
Y

RRpora

il

L]

-~
-—

et

i
i {re XN il
1 .4“ ,_:
K
i
o) ot 1l [}

P

La.

] [X4] 1y

i it

s

et Q1 B0

i

fre £V B 10
W

et

o}

Tk




8

i S L R
e £
(14
1) e U 0 i i et i vl i i e AN b b ot i it e i
i iy
et e
L §on il o ted i i &K £} i) i ot {1 i
if XN s fu a4
o \-\J new
- =~
" = N
o
[as
4] af w X frow i i el N iy et i o es)
ol I s
s i a i [ by i e i £t o ot i et rey i ] i i
- 4l
o
iR el i [CR AR tE AR NN ¥ Y LA R xR s wdred et (B ITE et e R R el EE) e el wed B [ iy iR [
g wod {51 W81 4T aod et ufd (X5
L RN TR e 1 RIS wd 15T eI B BT T BT et G110 O] e et e i et el 0 i
et e {0 [ et el o B e
i w " i i i i i S i w

r
i3

o o i W A% ]
{1 g

i3
2!

AR




el e
et g




{IEAN

- o A i i ] e i

"

»

vation &
oont

L1
\» T _\o
_mw\\S

A
i i e oLl i o ol
o, [

-
i

291,61 n

(ouw\"s nj '“tne

(‘Jo.ﬂs between

3/n /43

BwL

—
o -
la
[ o g bey] s \wod i Nl ed
s ‘”.....
b
¢ i i il s U iy e
R i 5 s i et i L2 0l (End 8

] i W iy NI ek
(i OF em
(%% o wf 1

e

ET o
C IR IR A I 2 R CA s g Ol ol b v I
P l wed 3 LT

o LY o

et L1

sk 11l
! |
] i
ol ol o e b o ] s i i Iay] W
Fid un ny el 0w Wi [ it
i o Fo v
44




g

pone
Lol

i

o] gt

il

o

Tt

icad

Lrd

wh L et

-y el e [N 5

£ fid

i td fil [ fid

i o

o sy o
Lol Lo ol

1 RN &

il 1

et

o)
o

B e O e 8O DY Wb L3 O

=

Ly i g

W G oqed
fawd e e

e
il
s

gof et

i

ol

RS

X

i

4

et

o,
RN

[

M

g

I

mﬂ\
-
37

oed o

i3

fe

[l
s

{1 s

{

W om

3] s
A ad
R way

e £
bn
¥
- .
PR P
i

.
et [

fos)

o

i

ik

P

i

g

Al

{2

o
4

i

o

KK

£y

fz

i

i
el

ri

i

o

&R

P

bk

£

ik

5

wn

o,

oo
iy




1

iy
£l

i

i

e

b




5 NOPI-EcP -10- SFP 2 LICeA QOMQJQQJAJf e
— Moo SPEY mner pell\ T popmene </g¢a}m‘m&m‘
i MOPL-€CP- 11 -Sep - GAM
' Y
Swmes. +Vel K951

Gy~

3. 91834~
3]

P@ w  datoe A_mﬂ-z;cP -1+

colicls. Q

m_wl&_@_@"__t_{m 2% hoars
(s | CEYSLTI—,
Mofl-ECP-13-SE D N
’ [3,] L{qcl, @ wt am 2 \1“3‘ §
: SN
il H 360469 a4 Samde wet teamgle dpy 3. 0% ‘E
Nodk E(P43-5Ep4 _N9049 o |
| 4,14
:w._ Cruclde 2
1 Nof-EP-(RSERD. 0. 9IBH  ukesamde  utsagle dr Y6 FOZR
L g __30.07%5 apt R #,_\;«,Q
.4 !(f)v oH mﬂfle_w(: (8\ {r\v} =12 8%3 'qi;::
32\l5 %O Sq [ i ole I
4 Il 30.833 : i
025 D 1 wt SM\A!Q (WaPY I wit_Sa ._...,.._.4’{‘
4~ — R \ J | ] iy
—fodan 3 Sl coulde o
- A : : — - ] a ‘ ﬁ,,s.,}
L Pl X 0 Sam?lj L" ¥ ‘

‘ ' "m-?vr(\ﬁ_(p

§

nedOC (330 —> 100 i




244
Tl | Coaclile 8 J/A0 230380 #1 3. 1330 ~
\;\W l A‘“\.( A-ﬂ\/\‘s(\d .
et é‘“ﬁm’pl""“: * a0 42 00518a sy 0.08( -
(ab ol Olc& 20,5 3 , 28 ((} “
0. (03 eulied 0.1201 0.063 0.025 .
- M- (\.Z‘bl\ |
)
nca(m e 0. 2330 01432 O.H 8
ﬂ" /hol\ 00 &(’;E‘(i\ p . .
% o 6‘7 LQ 4%37 (OL({’L:%’ M
,,&Au / 0448 0.01%6 0. 1%63
2\ W a(a(b')
ot bss | 28,5 2% 2W.118% .61
(;Lt\) -51‘35_—“:3-0‘ xl00°/o
to u&m.‘\(ht \ \ ..... ]
( (n(’)\ Mole \ mnk()M 4
NEELTTSTY vl N
dded 0.015- 04 NARIO, .
] OOIOF pokOf”  #2  00085F pdeofi” Y 0,003 j
. I
mole # 0.00%5 0.001S 0.7
| !
y le O 0.003) ~ 0,001% 0.00063 |
+.; I 0. ml 0 1ml ":,,A
4 Qg | conc 6 m\ 6/&( Q)m/ W,/n
\ o
N\ B!
\ wwwwwww —
N ]
\ —+4




mu 904784 7 ‘m%o

¢ e

)@A@&a_ﬁ Qo 1O lA 00d A i
SO HEd Sl {04 gren !
A0 ! $ 9 (0NN 4] £0 M0 ! Q4. Gt ; Qi B !“r’

6‘) ® D (@AMA J{
' iAadmwn it
|l“'
b

/%3

Rbp l- ECO-1 w . i}.w
L@* FL-02-'078¢C ¢ ‘

J om/q ‘

of B3
JN@!~E(? I?~SEE_2. A canliiaks __J’




246

3///ﬁ3 (‘“O)Sc‘hv‘“ oLHu._ kel wonc by o’ach.(A LD o Pomroirecl j::
,032— Q& W ) u&&er O!/V\-«’/Q Qe XD 2 Qe o /)'I,L:Om‘ﬂ |-
LDY""L—:.. Q:\Law o QMO‘.Q-& -
> ~—re
Rell-2cP - 24. 3/:2 0 = XKD s
LoPi-2CP - 145 [13.51 = XRD] .
NePl- €cP a3 vy XKD/
LopP)-E£ci? /O - KA ]
pop)-#<P - .95 [13.55 ko
y(/93 Nof{~ E(P-17-SEP] Mﬁso.ke 3.338
BwlL 3] hm‘(‘ H"B}
/ 2 3AY 3 h-{A
Nofl-ECP~(F-SEPD. Mm&e% (8
1 !\ 83 8. H‘H"A
N-E CP-14-SEfY H*mke Q”‘o‘"&\ :
(1.2 beot Sl e
N 553 9 |3A-(f 4

f&kn.QG‘p C, G)Z QMG‘Q f‘?ﬂ’ / (1.!\01\1

. e
Y




S

2
3

%caco3

64.830
64.270
22.440

carb,u data

U ppm Size frac micron
287.430 X > 1000
278.437 1000 > x > 250
320.176 125 > X > 63

Fri, May 21, 1993 3:16 PM
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U/Th ppm and act #41

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # 92-3/BH-12 #41 Sep. date|2/2/93
Analyst BWL
sample spike U-232  Ref.date Daysbtwn  U-232%*
weight(g)  weighi(g) (dpm/g) of spike  ref. & sep. (dpm/g)
| 71266 | 0.4246 2258 | 1227921 37 | 22.55699 | Th228/U232{ 0.359
Counting time for Th ={ 11365.15 {(min.) Counting time for U =| 2247.893 |(min.)
Days btwn. sep. & count. = 1 (days) Days btwn. sep. & count. = 7 (days)
CF for Th-228 = | .9951 CFfor U-232 = | 1.0075
Th-232 Th-230 Th-228 Ra-224 U-238  U-234 U232
) counts counts counts counts counts counts counts
[ 7 | 65 | 2378 | 9719 | { 132 | 35 | 1438 |
bkgd bkgd bkgd bkgd bkgd bked  bkgd
[ 0.0001 | 0.00048 | 0.00504 | 0.00096 | [ 0.00024 | 0.0001 [0.00312]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
{ 5.863485 | 59.544729 |2274.7097 | 968.089 | [ 131.4605 | 355.775 | 1420.4 |
U-238(dpm/g) =|  1.24E-03|41.13E-04
U-234(dpm/g) =|  3.37E-03|+1.99E-04
Th-232(dpm/g) =|  1.24E-05|44.71E-06
Th-230(dpm/g) =|  1.26E-04|+1.59E-05
U-234/U-238 = 2.7063|40.2758
Th-230/U-234 = 0.0375/40.0051
Th-230/Th-232 =|  10.1552|H4.0397
U-234/Th-232 =  270.6768|+103.7021
Decay | U238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U@ppb)=[ 1667 [H 0152 |
(m-1)
Th (ppb)=| 0.051 [H 0.019 |

Bret Leslie 3/12/93
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SAMPLE NAME

STEP

Heat to
near
dryness

Wash
beaker—
2mi 0.001N

Nitric,
repeat 2X

1-2 MI TTA,
homogenize

Centrifuge
(2 min)

Clean and
label
planchet,
heat

S| N S ’\\\ ~|"

I N

With new
pipet,
Separate,
evaporate
TTA on
planchet

Repeat
extraction

Burn off
organic

Place in
labeled
envelope
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SAMPLE NAME

STEP

#42L

Column
prep.

L

Fe(OH),
precip,
pH—~7

Wash and
Centrifuge
(2X)

pH—1,(.25
mi 1.0N
HNO,+2.0
mi 0.1N)
NH,NO,
add.(5.9 g)

Sample to
column,
70-80 ml

to wash Fe

off

100 ml 8N
HCI, Th
wash off

W/

<5 ml
wash 0.1N
HNO,
(discard)
50 ml 0.1N
HNO,—
save U
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K@GMCE #* 1 ACR @3-82-93 AT 1#:13:82 RT : S19751.5 LT : S19785.4
7 ' Noc detector description was entered
;‘.Background #8 3/8/93 &;8%2 53 i
RANGE : 345 = S5.64MeV  to 368 = 5. 72MeV
AREA : Gross = 45 Net = 29 +/—- 7
CENTROID : 352.9¢ = 5. 68MeV
SHAPE : Fwhm = @.81MaV Fwtm =  @.083MeV
ID : Th-2287 at 5.69MeV
Corrected Rate = ¢.00@ +/~ .03
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KBGMCB # 1 aca” 53—E4~?3 AT @8:14:33 RT : 2994583.4 LT : 2994619.4
No defscior description was entered  1
yne 4 H mino

B -'-""“"'?"T;‘r;

RONGE : 333 = 5.58MeV  to 367 = 5. 66MeV
AREA : Bross = 182 Net = 113 +/- 21
CENTROID : 359.43 = 5. 63MeV
SHAPE = Fwhm = & . @2MaV Futm = . @5MeV
ID : Th-287 at 5.67MeV
Corrected Rate = @.0608 +f— &.00
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186244.3

184243.2 LT :
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140:51

140
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93 AT
Mo detector descrip

Background

-08

ACE 02

HB # 1

tion was entered

i1 Feb 1993

n
gy

s thannel

ROL # 31

3. b4MeV
Net area not defined.

J.b4MeV to 414 =

414 =
H Gro;a =

RANGE :
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, ' 5. BEMEV to‘
AREA = Bross 12 = Net = -5
Could not properly fit the peak.
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ACR @3-02-93° ‘AT 16:13:15 RT :

Nc detector descrlptxon was entered
‘Background ’# » 9%

RANBE : 285 = S.27MeV  to 317 =
AREA : Gross = &7 Net = 34

Could not properly fit the peak.
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U/Th ppm and act #42

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # 92-3/BH-12 #42 Sep. date{2/13/93
Analyst BWL
sample spike U-232 Ref.date Daysbtwn  U-232*
weight(g)  weight(g) (dpm/g) _of spike  ref. & sep. (dpm/g)
| 61728 | 04286 | 2258 |1272792] 37 | 22.55699 | Th228/U232] 0.359
Counting time for Th =} 21222.5 |(min.) Counting time for U =| 21216.79 |(min.)
Days btwn. sep. & count. = 2 (days) Days btwn. sep. & count. = 2 (days)
CFfor Th-228 = | .9908 CFfor U-232 = | 1.0090
Th-232 Th-230 Th-228 Ra-224 U-238  U-234 U232
counts counts counts counts counts counts counts
[ 13 | 67 | 726 | 300 | [ 399 | 942 | 4496 |
bked bked bked bkgd bkgd bkgd  bkgd
[ 0.0001 | 0.00048 | 0.00504 | 0.00096 | [ 0.00024 { 0.0001 |0.00312]
bkgdtme [ 1 |(min) bkgdtime [ 1 |(min)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
[ 10.87775 | 56.8132 |598.97977 | 279.626 | | 393.908 | 939.878 |4390.4 |
U-238(dpm/g) =|  1.41E-03|4{7.34E-05
U-234(dpm/g) =|  3.35E-03|+{1.20E-04
Th-232(dpm/g) =|  1.02E-04|4{2.86E-05
Th-230(dpm/g) =|  5.33E-04|46.81E-05
U-234/U-238 = 2.3860}40.1425
Th-230/U-234 = 0.1591{+0.0201
Th-230/Th-232 = 5.2229(41.5829
U-234/Th-232=  32.8360|49.2633
Decay | U238 | Th-232
constant | 2.94965E-16| 9.4178E-17 U(ppb)={ 1.883 |{ 0.308 |
(m-1)

Th (ppb)=| 0418 [H 0.117 |

Bret Leslie 3/12/93



#41&#42 234/238

avg rat

A B ¢ | o | E |

F__ |

G

weighted average=

average=

2.54615

data + err

error2 1/errorr2 data/error2

2.386 0.1425

2.7063 0.2758

0.020306 49.24592

-h-hhhhhwwwwwwwwwwNNNMMMNNNM—‘—*-‘-‘-‘—‘-‘-‘—‘-‘mc‘lmmb““d
GiadjWIv|=clOo|wiNjO|a]|lw|IN|=|lolo|o|N]|dja|&iw|iNv[=lojo|o|~N]|o|ja|iwiv]=]lo
HoH H o H B B H B H HH HFH HH H H O H HH H H K H H H O H H H K H R

(== oo oo NeBoloBoleNeoNeoNaeNoReNeNeNe Ne o NeNeNeoNoNeNeNoeNoNeoNoNoNoNoNoNeoNoNe
(el jeleleloNelelNoNoNoNe e NeNeNeNe e N NeNe NeNe Ne e Ne e NoeNeoNoeNolN o Ne oMol oo e

117.50077

0.076066 13.14654 35.578482

[eleleleleNolNeNeNoNoNoNoNeNeNeNeNo e N Ne e No e NeoNoeNoeNoNoNeoNo o RoNeNolN o No o lNe)

Calculation of weighted average (up to 200 data sets can be input)
2.45349
weighted error={0.1266 0.310438 std.=|0.2264863

Bret Leslie 3/12/93

l(.:\’\ pr:f .ll’l



s
o
& - I S R~ S~ S
>
.
™
-
o
€ - - =
h’\ L] g
[ O
e
W
£l
o g,
T b () L] L] oy o L] wi o ot
£ : -
=
E]
[ o
3
it li "
ot
fi ,
{ b o ot ril ot o e o~ et (" ot et
S L ool ",
o i
o
L i} i b I
RN
vl 11 -
i B W i
o . 7
il ot [543
i 3! [ wed - i . e < o o o
i L el - (AL et
m..:. osd pad —”.G
. e R
ot [fy s} [ e I
e £ b
L B gl
it [ La <3 i
il & i &
Y R b oo o e il
i} i [oag o R e R Dy i (N i 0l e«
- G L mow g
i i eom o TR B
I LU wed [ o o ow
il [T [ Lo L. W A e
1 o LEV I (LA
! bd  uh Be [ He bei e

ey

L B i I

R = G A TR
ned {1}

(1

o, oo L L
L 15}

g ek i

]

D "H._..— L L] Ly
b v s - s nu (1] LT LT
ne LR o
fod toned X £ ) ot
Ll fod ot wd
L s




- e L o e {i m ok ot o L I b 4 il e < b o9 i et o L wet < - Ak}
¥ [ e a3
pd

- el T (Ll 5] n “43 i Tt £l o = * 1k et [ i 4 i 8] ot Q) b f o e L] ot o Ll ot i e
] et g} e gl el
L]
- o i o ] el L Lo et et R it it £ wed i1 i i e 8 peC el et I o o n Lt (i £ il
o} M e L] o 0l e} spod

et i

&

1l g oy e} D]

£l

P e el e - L] [41] B %3] i {1 it Tt wed 4] i i ok L]
s «§1 . il s
o [Eh]

wrd £ rul

o o il L] 4 e ui L] " e b [ el x| el ot
Ll 41

youd

i e} ] ok i e Y L D [ o
[x ] el

oM

s
{
{

R ) e

MO B o i o X KL O XK S e B ¥ B O B S R T B o B B e S et R L g« B o R A R R RO G B WE R e R e et UL £V
LOC A B o R Wi g [ O vt [T T e

el L X A

wed et e €00 el i OUF T C0F 0 Pt W3 DU e 00 0 T 05 e 008 T 0 0 e Q) e (1A
et (1Y (L3 aed wed wed &y
e e

Lo £ wf) W4 T D s et V0T e )
£ e ool el el
e

T e [T1 PO P e

i3

b ek i i 1l Iy e £ el b 44! o < b P 1¥] e Lo i
wi wn as ag mn wed  wH fMa um aed g 1w us [T ne nn a wR un [T [H] an
P Lo o s L et o L i Ut . o [ ot i o o el ot
u Ry i1 BA A 0 {1 Tt o £ 1 <3 £y o i wfr I -4 [ i}
o= s ot el ) =l i i A 1] il (N {u i M 1Y) i% 184 A¥ o

S



3]

fma el

]

i} ful 0o o
ol

{1 £

el

ond e

s i i o
L]
L (SRR (R

o

T AR R o S LA

g g

e

weduk LT3
L ok
iyl L 15
< g




il
5

P2 i )

LT T

i3 e

o

o]

CLl e 83 T e

niny

Sy

[

el (U

o
o W
|
g

i DI ed 1Y
e Rt et

deae G g,
pwl iy nR i
P
s e

LT

e

Lt

L]

i

[4]

5

ek

17
b2
i

&0l

e

iy
R
o]

g

%
33

. :
ot i

by g
.w:..__ .—4-:_ —hﬂ}—
]

]

i gerd

s

kS

{s
@

Lat] pun}

P
ad it

AR

B el (LB U e (U

o
ot i
o w
i o
e hey)
™ fr

4

-~
i
joAS

e
i

¥
=

§;

i

e,

]
@

"
&

ot

4

£
o4
e
3
o]

i

i

3
7§
ol

W1

pe

(XA

L]

<

2
ek

18]
i

L]

{r

o

g}

{1

Lt

L]

BR

o
fad

rat
&

e

x?

nm

)
i

]
43

¥

£
£

75

¥

:&
ol

§
3

5

i
L

g

]

{7
2

{l

e

s

L)

L]

L}
2,

i
e
i

AR

i T

sy

29

L

wed

ru

wos}

[

ol g

i
o]

-
[

Ll

[

e
ol

i

8]
L]

e,
)

e

iy

~£1
il

iy
«t

oy
ki

frow

(2
I

£ e
(i)

[l
(£

o
aed 0
‘
24
s

et

]

¥



I O R T R T~ N B S « S o S B « RS - T B I

om} e} Wi w}

7
3
]
<4
i

RS T T 11 R v S T S T - R - T T N v IR - S > B - S
el ¥ - s b
g iy o
" e " et =
s o i i
'y 3 1 o
) G Mo u
LI N - B O T R meoomoomon o om moI~ T Bl | i
= i o S : . i ;i
1 K e £ i
el _.‘..m‘m mm
n o i

i i o
ST T B B T N v I ¢ B - L. s
at! ) fi ;s

I i

P

et g

ok B ke Iu] 13}
fu..

R
su A
SOR gL

L] ]
(4] ~f g} Y et et e i wod fu < [ ! gt { - bes wd £

T - & N

00 et L, i i i
1
u it

]

L e e O O e BU1ERL e R BN RSp e R OVRY BB OU) e DD OO O QU0 e QU U0 OWDOTD e WYY OBR BROUR By W P MY

et o) ot ot {1 TC et S it el
£ L
8] i

L

[ia] us 4, A} L

B et T e {11 O T IR o R T NI B B CR (R U o B [ T B e N O B A O T o - W T o b el @
[ wmd et W) b Lo [ Lan =

L feud 3 [ i

o NI R R oo
ry T [ an un an nn b2 -+ o
1] DU R B 3] i ]
£ I T o i ot i -
o R R - FooIh £l £ . =

i




s
ks




NS L 2o Bomer Too R
N 44 4] " R
7. o/: )
0 s
y ‘
) ) Acid Qmedp
Nome EMPY(q ) T Weight (g]
3t - 0122,
3B 0L.30
A ol 09 1(O3.0 s 10 35.9] Tt
102,15
4 o, R 11203 (om 00122 Vaua
. 160. ¢ (OHB  10ud 9GH.03 &y,
l-‘_\ SS«O%
44 SN L
YS 54.87
46 584
HT 55.20
E)'\/Vfl!/—' \\
N\
N\
N\
N\
N\
\
\
\
\
\
\
\
; \




cL _IHE FollowiNGg WATER SAMPLES (S1%)  WANE BEEN

STORED IN_THE REFRIGERATOR ., THEN WERE TAKEN oyl AND

BLLOWED 1o REACH Room TEMPERATURE . THE SAMPLES

WERE  WEIGHMED Ol A TOP LOADING BALMNCE

2/12/93

W L i

SAMPLE D, WEAGHT  BOTTLE + SAMPLE ‘L)Erv’V\OT‘f

f BGM‘C [ :

O _EM-\ -\ 225 .0\ 4 55.00 8

onF3 14]

@ G2-3 1 pd-12 x A)

6 EM-1-2 1840

3 P -y - ) 160.43 y Sodk I

) ez ANICRCY! Y 105 (A L,.,;

5 : A2 -] g -12 * A) ©\1.50 x A 1 ]",(
120 40 1021 L B

St AFTER WEIGHING _ EACH SAMPLE 15 SPIKED wWiTH URANWUM

INTD_THE PP socumion

SAMPLE % VTA-\A A?Pnoxnmpmmll 0.403 OF SPIKE
15 WelGHED __onL A WEIGHING _ POAT  APND _ TRANSFERRED

THe_ WEI6HING  BOAT

15 THEN  RINSED Wit O\ HNO, 1o ENSURE TURT ALL

THe 5P\ Newt, Aporoxwmamy 20 o
of __Ye  Cocmec  ARE  poped  TO ERCH SAMPLE  ysinG A

Qerl pASTUER pipeT, TRE socunions ARE  THEN ALLOWED

—~— T EQUICIBRME  FoR A

THE FOLLOWIN G PATA

HOWS  THE MASS ©F <SPilke USED

N _EACH  SAMPLE MNP

THE TOTARL ™MD USED

BPTRETUSED

EM-| -~ |\

4209,

EM-\-7

A21VD)
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92-%| Br-12 * 4l A246
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NOPI-ECP-28.3/13.0

MEASUREMENT OF ACTIVITIES OF U & Th ISOTOPES

sample # NOPI-ECP-28.3/13.0-Unspiked Sep. date[3/593 |
Analyst BWL
sample spike U-232 Ref.date Days btwn U-232*
weight(g)  weight(g) (dpm/g) of spike  ref. & sep. (dpm/g)
[0.0043565] 62016 | 2259 [ 12/27/92] 68 | 22.54771 | Th228/U232| 0.38 |
Counting time for Th =| 2724.34 |(min.) Counting time for U=| 1796.05 |(min.)
Days btwn. sep. & count. = 5 (days) Days btwn. sep. & count. = 5 (days)
CFfor Th-228 = | .9941 CFfor U-232=| 1.0054
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U-232
counts counts counts counts counts counts counts
[ 10 | 7663 | 1124 | 898 | [ 496 | 517 | 365 |
bkgd bked bkgd bked bkgd bkgd  bkgd
[0.0001756] 0.002214 | 0.015497 | 0.01107 | [0.002477 T0.013624] 0.03055]
bkgdtime [ 1 |(min) bkgdtime [ 1 |(min.)
Th-232*  Th-230*  Th-228sp Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts  counts
[ 9.521606 |7656.96831 |1032.3941 | 867.842 | [ 491.55118 | 492.531 | 308.46 |
U-238(dpm/g) ={  5.11E+04|43.53E+03
U-234(dpm/g) =|  5.13E+04|4{3.50E+03
Th-232(dpm/g) =|  1.12E+02|4{3.57E+01
Th-230(dpm/g) =|  9.05E+04|4{2.89E+03
U-234/U-238 = 1.0020{H0.0630
Th-230/U-234 = 1.7651]+0.0802
Th-230/Th-232 =|  804.1677[1{254.4660
U-234/Th-232 =]  455.5999|4148.0269

Decay | U238 | Th-232
constant | 2.94965E-16| 9.4178E-17
(m-1)

U (opm) =[ 68530282 |

Th (ppm) =[_460.165 ]

Bret Leslie 3/12/93
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NOPI-ECP-28.3/13.0 unspiked

) MEASUREMENT OF A CTIVITIES OF U & Th ISOTOPES
sample # NOPI-ECP-28.3/13.0-Unspiked Sep. date|3/4/93
Analyst BWL
sample spike U-232  Ref. date Days btwn U-232%*
_weight(g)  weight(g) (dpm/g) of spike ref. & sep. (dpm/g)
[ 00483 | 27794 | 2259 | 1227092] 67 | 22.548331 Th228/U232{ 0.379
Counting time for Th=] 1154.2 |(min.) Counting time for U=| 3473.68 |(min.)
Days btwn. sep. & count. = 4 (days) Days btwn. sep. & count. = 5 (days)
CF for Th-228 = | .9956 CF for U-232 = | 1.0060
Th-232 Th-230 Th-228 Ra-224 U-238 U234 U232
counts counts counts counts counts counts counts
[ 67 | 126668 | 8 | 108 | [ 6473 | 6283 | 6000 |
bkgd bkgd bked bkgd bkgd bked bkgd
{ 0002214 | 0.002214 | 0.026566 | 0.002214 | [ 0.0048325 | 0.012564 | 0.00474]
bkgdtime [ 1 _ |(min) bkgdtime [ 1 |(min)
Th-232*  Th-230* Th-228 Ra-224* U-238*  U-234* U-232sp
counts counts counts counts counts counts counts
| 64.4446 |126665.445 |48.962344 | 105.445 | [ 6456.2134 | 6239.36 | 5948 |
U-238(dpm/g) =|  1.41E+03|42.52E+01
U-234(dpm/g) =|  1.36E+03|42.46E+01
Th-232(dpm/g) =|  6.4TE+02|4{1.06E+02
Th-230(dpm/g) =|  1.27E+06|4{1.38E+05
U-234/U-238 = 0.9664]+0.0171
E
Th-230/Th-232 =|  1965.4935(4{240.1867
Th-228/Th-232 = 0.7598|40.1249

Decay | U238 | Th232
constant | 2.94965E-16| 9.4178E-17 U (ppm) = 1886.990
(m-1)

Th (ppm) =[_2647.759 |

Bret Leslie  3/12/93
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NOPI-ECP-28.3/13.0

Sample #{NOPI-ECP-28.3./13.0
Weight(g)|  4.1208 Geometry|7.0 cm Counting Time(min) 10
time of backgouﬁd minutes 4320
Nuclides | Total Bkgd(1) Blank(2) Eblank Net counts | c. eff. | intensity Activity
Counts (cpm) cpm (%) (%) (dpm/g)
Pb-210 |45 kev
210 4106 3105 0.22875 0.00976 998.7125 | 1.303 4.1 |45366.02| £159.23
Th-234 |62 kev
62 7208 4095 0.3742 0.01249 3109.258 | 3.023 5.7 [43788.72| £]10.41
(93Kev)
93 9717 4266 0.95625 0.01996 [ 54414375 | 7.122 6.8  127265.99| £(2.80
Ra-226
295 14187 1083 0.07625 0.00564 [13103.2375| 4.933 18 |35810.75{ +£(0.98
3521 22609 1019 0.0122 0.0029 21589.878 | 4.251 35  |35213.53| £|0.46
609| 15007 454 0.0102 0.0026 14552.898 [ 2.305 43 [35631.05]| £]0.84
183.7) 10711 2594 0.46375 0.0139 8112.3625 [ 13.15 3.3 |45365.54[ +(2.56
Th-228 |583 kev
228 321 444 0.2004 0.00914 -125.004 | 0.79 86 -446.50| +{-13.16
Ra-228
338 1005 954 0.08375 0.00591 50.1625 3.898 12 260.24[ +{30.18
911) 246 246 0.2104 0.00936 -2.104 1.511 29 -11.65| +]-157.33
964| 445 386 0.17083 0.00844 57.2917 1.623 21.8 392.95| +137.34
Ra-226 weighted average = 35590.00 + 0.51 |U (ppm)= 47641+ 0.68
Ra-228 weighted average = 305.62 + 23.22 |[Th (ppm) = 1131{+| 85.9
210PB/234Th av = 28418.00 + 2.7 U (ppm)= 38040|+| 3.61
|638&92kev l
Ra-228 av&Th228 = -263.60 + 11.45 |Th (ppm) = -975|+| 42.4
Calculation of weighted average (up to 200 data sets can be input)
weighted average= 35590.4 average= | 38737
weighted error= 0.36918 std.= 5745
data + err error’2  [1/error”2 |data/errorn2
35811 + 0.98/ 0.9604| 1.041233| 37287.6
35214 * 0.46/ 0.2116| 4.725898] 166418
35631 + 0.84 0.7056| 1.417234| 50497.4
45366 + 2.56] 6.5536| 0.152588| 6922.3

3/1/93




‘, T‘V(V 50
RRAE

Sample sheet NOPI-ECP-28.3/13.0 DATE 3/1/93 |TIME (MIN) 10
Isotope E. (Kev) Channels Back Chan. | Counts [Back Coun{ Net Count CPM
210 Pb 45 89-94 86-88 4106, 3105 1001 0.94
95-97 7211
234 Th 63 122-127 119-121 7208 4095 3113 2.93
128-130 11303
234 Th 92 182-186 180-181 9717 4266 5451 5.13
187-189 13983
226Ra/235U| 186 367-372 364-366 10711 2594 8117 7.64
373-375 13305
212 Pb 238
224 Ra 239
214 Pb 242
214 Pb 295 585-592 581-584 14187 1083 13104 12.33
593-596 15270
228 Ac 338 671-678 667-670 1005 954 51 0.05
679-682 1959
214 Pb 352 698-705 694-697 22609 1019 21590 20.31
706-709 23628
208 T1 583 1160-1167 1156-1159 321 444 -123 -0.12
1168-1171 765
214 Bi 609 1213-1220 1209-1212 | 15007 454 14553 13.69
1221-1224 | 15461
228 Ac 911 1816-1823 1813-1815 246 246 0 0.00
1824-1828 492
228 Ac 964 1924-1941 1915-1923 445 386 59 0.06
228Ac 969 1942-1950 831

3/1/93




Fage i
SN MCA #1 - Canberra S100 - 28301300.MCA ~ NOPI-ECP-28.3/13.0
RN,
Tag Number: 83 Readout: Mon 01 Mar 1993 @ 08:42:23
Report Group: 2/4 Acquire Started: Mon 01 Mar 1993 @ 08:30:13
Group Size: 4096
Elapsed Live Time: 600.00 sec.
Elapsed True Time: 6035.88 sec.
Dead Time: 0.97 %
MCA Mode: PHA+
Preset Conditions: Live Time = 600 sec.

Area = 20000 cts., Ch. 667 to 682

Calibration: 0.0000%Ch"2 + 0.49%96%Ch + 1.083 keV

Area Statistics: Background Channels = &
% Error Sigma = 1.65

Peak Statistics: Sensitivity Factor
Expected FWHM (ch)

m U
N O

([

Iso. Id. Criteria: Energy Window = +-1.000 keV
Iso. Library: C:\WINDOWS\S100\SPECTRAN. IS0

Tats CTSt BACK




10

11

ROI #

85
20
93

1

Channel #

TH-234

U-233

PB-214

AC-228

PB-214

XE—-133

BI-214

AC-228

INTEREST REPORT

Area
“YEvrror

794
13.15

27R46
4,76
@ 63.3

3297
3.87

8117
2.34
Y 185.7

13104
1.56
@ e295.2

51
143.20
) 338.3

21590
1.17
@ 351.9

-123
37.10

14333
1.41
) 608.1
@ 607.3

0
0.00
? ?11.2

83
?5.90

REGION OF INTEREST DATA

REGION OF
From(keV) Integral
To (keV) CPS
43.6 7211
49.0 12.02
60.5 11303
66.0 18.84
Isotope:
?0.3 13983
?5.0 23.31
181.9 13305
189.4 22.17
Isotope:
291.4 13270
298.9 25.45
Isotope:
334.3 1939
341.8 3.27
Isotope:
347.8 23628
355.3 39.38
Isotope:
a7%.2 769
586.7 1.27
&05.1 15461
&12.6 295.77
Isotope:
?06.9 492
P44 0.82
Isotope:
258.9 831
Q74 .4 1.38
¥ I
536 508
724 883
335 509

Data

%

509
780

Page

Peak{keV)
FWHM(keV)

4b.6
1.23

63.9
1.35
?2.7
1.19
186.0
1.46

293.0
1.51

338.1
Q.97

351.7
1.583

379.8
21458958.00

&08.7
1.70

1l.4
0.67

?63.4
1.84

542
631

2

346
508



Page 3

REGION OF INTEREST DATA

ROI # 2
Charnnel # ¥¥¥¥ Data  #HH*
119 &73
120 &87 714 699 1040 1612
125 1786 1280 791 643 709
130 669
ROI # 3
Charmnmel # *¥%% Data  #¥#k*
179 878
180 Y10 892 1791 2839 2595
185 15398 @57 273 863
ROI # 4
Channel # *#%% Data  #He¥H*
362 327 329 358
369 3464 343 479 Q@72 2073
370 2963 2278 1080 521 334
375 320 280 300
ROI # 5
Channel # *¥#% Data  HHH*H*
581 138 137 130 153
585 223 729 2314 4131 4070
390 19&41 521 172 129 117
395 134 145
ROI # &
Channel # *¥%#% Data  #***
bb&7 121 138 125
&70 Q4 118 112 121 140
&73 144 116 124 130 117
&80 122 119 118
ROI # 7
Channel # #*%x¥% Data  e*k*kH*
694 117
&5 156 » 144 1460 243 8359
700 2832 5819 6806 4220 1488
705 340 144 104 85 109
ROI # 8
Channel # *¥¥¥ Data  #HH*
1157 83 73 65
1160 57 41 35 350 49
1165 31 444 43 28 42

1170 37 44 43



ROI # Q
Channel #
1209
1210 43
1215 2893
1220 137
ROI # 10
Channel #
1813
1815 34
1820 23
1823 22
ROI # 11
Channel #
1217
1220 23
12925 40
1230 27
1235 21
1240 ee

1943 23

REGION OF INTEREST DATA

¥ 3 K

a9
4115
63

H W

37
28
30

363 3¢

23
31
253
30

28
31

Data  #¥#¥k¥*

92
36973
49

Data  ¥#¥#%

33
40
30

Data ¥ H

23
32
4y
25
24

20
2

374
1930
40

42
42
29
23

19
21
37
20
21

17
20

Page

4

57
1236
627
49

2y
24
25

20
40
25
17
16

18
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MCA #1 - Canberra 5100 — 28301300.MCA — bACKGROUND 28.3/13.0

Tag Number: 83 Readout: Mon 01 Mar 1993 @ 08B:44:04
Report Group: 174 Acquire Started: Mon 01 Mar 1993 @ 08:30:13
Group Size: 4096

Elapsed Live Time: 0.17 hr.

Elapsed True Time: 0.17 hr.

Dead Time: 0.97 %

MCA Mode: PHA+

Preset Conditions: Live Time = 3&6.00 hr.

Calibration: 0.0000%Ch"2 + 0.4996%Ch + 1.083 keV

Area Statistics: Background Channels = 4
% Error Sigma = 1.63

Peak Statistics: Sensitivity Factor
Expected FWHM (ch)

i

o

No
|

o

o

Iso. Id. Criteria: Energy Window = +-1.000 keV
Iso. Library: C:\WINDOWS\S100\SPECTRAN. 180

‘E)\A}L,
3A[A>
k= (Ominvtes

Km*ef)\k\\ - gﬁ( K



)
4

ROTI #

10

11

12

13

14

From(keV)
To (keV)

43.6
44, &

48.0
49.0

60.5
61.3

635.0
66.0

181.9
183.4

187.9
18%9.4

291.4
292.9

297 .4
298.9

334.3
333.8

340.3
341.8

347.8

349.3

353.8
383.3

REGION OF INTEREST QEPDRT

Integral
CPS

Isotope:

Isotope:

Isotope:

Isoctope:

Isotope:

1533
2.39

15532
2.59

2074
3.46

2021
3.37
I-134

2430
4.03

1836

3.06
GE—-73
SE-73

13460
2.27

1234
2.06

D38
0.93

3523
0.88
E6A-73

478
0.80
NP-239

476
Q.79
CS—-136

a77
0.96

442
0.74

Area
%Error

Page 2

Peak (keV)
FWHM (keV)

183.0
5.58

1ee.s |Pock - 1501L(

21458938.0C

291.9
21438938.0

P98 . 4 %"Ly” ~ ,085

21458938.0

334.8
214589358.0

340.8
21458958.00

348.4

21458958.0 @Oik' {O{C’

354.2
21458938.0



Page 3

REGION OF INTEREST QEPORT

From(keV) Integral Area Peak (keV)
ROT # - To (keV) CPS AErTor FWHM (keV)
135 579.2 - 278 ] 579.6
380.7 0.46 0.00 21458938.00 8%&@ qu*
16 585.2 166 0 586.2
586.7 ¢.28 0.00 214589358.00
17 605.1 253 0 606.3 .
&606.6 0.42 0.00 21458938.00 Bakk}~é+5L{
Isotope: SB-125 9 606.7 ' :
18 &6&11.1 201 0] 6ie.l
612.6 0.34 0.00 21438958.00
19 206.%9 141 0 208.0 .
{08.4 0.23 0.00 21458958.00 BO\(k ’)\L"go
20 ?12.9 105 0] ?13.9
Fl4.4 0.17 0.00 21458958.00
21 258.9 201 0 P61 .4
b62.4 0.34 0.00 0.23

20 ?70.9 185 ?73.4 PQLK:— 38%

0
P74 .4 0.31 0.00 0.53




BaSO4 NOPI-ECP-28.3/13.0

Sample #|BaS04 of NOPI-ECP-28.3./
Weight(g)l  0.0511 Geometry|7.0 cm Counting Time(min) 4140
time of background minutes 4320
Nuclides| Total Bkgd(1) Blank(2) Eblank Net counts | c. eff. | intensity Activity
Counts (cpm) cpm (%) (%) (dpm/g)
Pb-210 |45 kev
210 12398 10478 0.22875 0.00976 972.975 1.303 4.1 8608.99| +£160.01
Th-234 162 kev
62 16365 11843 0.3742 0.01249 2972.812 | 3.023 5.7 8155.17] £110.64
(93Kev)
93 26006 12635 0.95625 0.01996 9412.125 | 7.122 6.8 9186.62] +12.13
Ra-226
295] 39924 6645 0.07625 0.00564 | 32963.325 | 4.933 18 17547.94] £{0.62
3521 63797 5553 0.0122 0.0029 58193492 | 4.251 35 18488.17| £10.28
609] 41284 2935 0.0102 0.0026 38306.772 | 2.305 43 18269.01] £{0.52
183.7] 39428 12729 0.46375 0.0139 24779.075 | 13.15 3.3 )26991.32| £|1.46
Th-228 583 kev
228 3450 2961 0.2004 0.00914 -340.656 0.79 86 -237.01} £|-7.97
Ra-228
338 6401 5630 0.08375 0.00591 424.275 3.898 12 428.75| £{10.38
911] 2539 1847 0.2104 0.00936 -179.056 | 1.511 29 -193.15| £|-17.05
964 3983 3319 0.17083 0.00844 -43.2362 | 1.623 21.8 -57.76| +£{-42.98
Ra-226 weighted average = 18525.60 + 0.23 |U (ppm)= 24798 +| 0.31
Ra-228 weighted average = 247.59 + 8.68 |Th (ppm) = 916.1| x| 32.1
210PB/234Th av = 9146.30 + 2.7 |U (ppm)= 12243+ 3.61
[63&92kev |
Ra-228 av&Th228 = -15.43 + 5.87 [Th (ppm) = -57.1(x| 21.7
Calculation of weighted average (up to 200 data sets can be input)
weighted average= 18525.6 average= | 21249
weighted error= 0.22632 std.= 4974 8609(+ 60
data * err error”2  |1/error*2 |data/error”2
17548 + 0.62] 0.3844| 2.601457| 45650.4
18488 + 0.28] 0.0784| 12.7551| 235816 8155|+| 10.6
18269 * 0.52| 0.2704| 3.698225| 67562.9
26991 + 1.46] 2.1316] 0.469131| 12662.3 9187|+| 2.13
A}
e Nm‘&
pd Jos 0q NoT
3/12/93 ) AU,S n 'y
« N\ QAU ‘\&W\ VM
w/ f MR 0



Sample sheet NOPI-ECP-28.3/13.0 BaSO4 DATE 3/8/93 |TIME (MIN) 4140
Isotope E. (Kev) Channels Back Chan. | Counts ([Back Coun{ Net Count CPM
210 Pb 45 89-94 86-88 12398 10478 1920 1.81
95-97 22876
234 Th 63 122-127 119-121 16365 11843 4522 4.25
128-130 28208
234 Th 92 182-186 180-181 26006 12635 13371 12.58
187-189 38641
226Raf235U| 186 367-372 364-366 39428| 12729 26699 25.12
373-375 52157
212 Pb 238
224 Ra 239
214 Pb 242
214 Pb 295 585-592 581-584 39924| 6645 33279 31.31
593-596 46569
228 Ac 338 671-678 667-670 6401 5630 771 0.73
679-682 12031
214 Pb 352 698-705 694-697 63797| 5553 58244 54.79
706-709 69350
208 T1 583 1160-1167 1156-1159 3450 2961 489 0.46
1168-1171 | 6411
214 Bi 609 1213-1220 1209-1212 | 41284 2935 38349 36.08
1221-1224 | 44219
228 Ac 911 1816-1823 1813-1815 2539| 1847 692 0.65
1824-1828 | 4386
228 Ac 964 1924-1941 1915-1923 3983 3319 664 0.62
228Ac 969 1942-1950 | 7302
3/12/93



MCA #1 -~ Canberra S100 - 283130A.MCA - NOPI-ECP-28.3/13.0 BaS04

Tag Number: 87
Report Group: 2/4
Group Size: 4096

Elapsed Live Time:
Elapsed True Time:
Dead Time:

MCA Mode:
Preset Conditions:

Calibration:

Area Statistics:

Peak Statistics:

Iso. Id. Criteria:
Iso. Library:

Far

]
m

Readout:

4140.00 min.
4140.64 min.
0.02 %

PHA+
Live Time = 4140.00 min.
Area = 20000 cts., Ch. &67 to 682

0.0000%Ch"2 + 0.49%6%Ch + 1.083 keV

Background Channels = 4
% Ervror Sigma = 1.63

Sensitivity Factor
Expected FWHM (ch)

it

u g
N O

Energy Window = +-1.000 keV
C:\WINDOWS\S100\SPECTRAN. I50

Reed heslie.

3/nk3

nk= 4190 mindtes
MNASS = 0. 051} qrams

In’(e\tjm\: CTS + BACK

Mon 08 Mar 1993 @ 09:47:19
Acquire Started: Mon 0B Mar 1993 @ 09:446:30



Page e

25T REGION OF INTEREST REPORT
From(keV) Integral Area Peak (keV)
ROI # - To (keV) CPS KError FWHM (keV)
1 43.6 22876 1585 46.8
49.0 0.09 11.31 1.13
2 60.5 28208 4138 63.3
66.0 0.11 5.07 1.23

Isotope: TH-234 @ 63.3
3 90.95 38641 8044 92.8
95.0 0.16 2.57 1.26
4 181.9 521537 26699 186.3
189.4 0.21 1.41 1.46

Isoctope: U-235 @ 185.7
35 291.4 46369 33279 295.2
298.9 0.19 1.07 1.49

Isotope: PB-214 @ 295.2
= 334.3 12031 771 338.1
341.8 0.03 23.47 1.57

Isotope: AC-228 338.3
7 347.8 67350 58244 351.8
355.3 0.28 0.75 1.85

Isotope: PB-214 2 351.9
8 579 .2 6411 489 582.7
586.7 0.03 27.02 1.66

Isotope: TL—-208 @ 583.2
? 605.1 44219 38349 608.9
6i2.6 0.18 0.90 1.78

Isotope: XE-135 9 608.1

BI-214 @ 609.3
10 F06.9 4386 &92 P10.4
Pi4.4 0.02 15.79 1.74

Isotope: AC-228 2 911.2
11 958.9 73082 874 268.1
74 .4 0.03 26.80 1.65

REGION OF INTEREST DATA

ROI # 1

Chammel # *¥%%%  Data Hexx
a5 1733 1774 1796 1823 18082
Q0 2081 2484 2313 1893 1810

25 1700 1663



Page 3

ROI # 2
Channel # *¥H¥¥  Data k¥
119 1964
120 - 1914 1960 2053 2417 3225
125 3660 2859 2151 1959 2027
130 2019
ROI # 3
Channel # #*¥%%  Data  HxrKk#*
179 2518
180 2192 2ble 45850 7101 7062
185 44462 2831 2654 2659
ROI # 4
Channel # *¥¥# Data k¥
362 1638 1623 1642
363 1649 14655 1786 2491 5184
370 QL4h7 10123 6112 2610 1639
373 1961 1511 1466
ROI # 5
Channel # #¥#% Data  H¥x¥x#
3581 817 854 844 844
585 1043 19290 5432 10576 11099
590 6329 2427 1028 794 807
595 846 839
ROI # b
Channel # ¥¥¥% Data  wHeH*
bb67 760 751 710
&70 64 701 751 844 9R7
&7D P67 821 686 704 &33
680 &69 704 711
ROI # 7
Chanmmel # *¥#¥% Data
694 707
623 779 771 776 1078 2457
700 6922 14862 18581 13228 5173
705 1494 693 623 593 609
ROI # 8
Chanmnel # ¥#¥% Data  *HxHx
1137 4027 418 417
1160 353 362 409 482 538
1165 308 428 364 337 34b4

1170 313 333 352



ROI # Q
Channel #
1209
1210 384
1213 6733
1220 809
ROI # 10
Channel #
1813
1813 232
1820 417
1823 230
ROI # 11
Channel #
1917
1920 183
1923 235
1930 222
1935 290
1940 211

1945 204

REGION OF INTEREST DATA

336 3 ¥

383
10638
373

3 36 ¥ ¥

2e8
411
234

¥ H H

2ch
282
1920
338

193
184

Data

Data

Data

¥

447
10357
347

¥ K

250
302
2es6

3 ¥ H

221
240
286
223
268

208
190

939
6478
293

230
296
237
203

213
240
258
242
227

171
186

Page

4

387
2858
2430

319

P44
380
226

224
243
293
27a
184

193
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MCA #1 - Canberra 5100 - 283130A.MCA — NOPI-ECP-28.3/13.0 BaS04

Tag Number: 87 Readout: Mon 08 Mar 1993 @ 09:48:42
Report BGroup: 174 Acquire Started: Mon 08 Mar 1993 @ 09:46:30
Group Size: 4096

Elapsed Live Time: 69.00 hr.

Elapsed True Time: 62.01 hr.

Dead Time: 0.02 %

MCA Mode: PHA+

Preset Conditions: Live Time = 56.00 hr.

Calibration: 0.0000%Ch"2 + 0.4996#Ch + 1.083 keV

Area Statistics: Background Channels = &

% Error Sigma = 1.65

Peak Statistics: Sensitivity Factor
Expected FWHM (ch)

il
o
N O

Iso. Id. Criteria: Energy Window = +-1.000 keV
Iso. Library: C:\WINDOWS\S100\SPECTRAN. IS0

3/u/43
NX=4140

Tnteqeal= B




10

11

12

13

14

13

Fro
To

mikeV)
(keV)

43.6
G4.6

181.9
183.4

187.9
189.4

291 .4
292.9

297.4
298.9

334.3
335.8

340.3
341.8

347.8
349.3

353.8
355.3

379.2
580.7

REGION OF INTEREST REPORT

Integral
CPS

Isotope:

Isotope:

Isotope:

Isotope:

Isotope:

3303
0.02
I-135

5173
0.02

5838
0.02

6003
0.02

7322
0.03
Y-23

5313
0.02

6332
0.03

&177
0.02

3359
0.01

3286
0.01
GA-73

29213
0.01
NP—-239

2713
0.01
CS—-136

3033
0.01

23520
0.01

1617
0.01

%

]

)

D

D

Area
Error

0.00
220.3

FPage a2

Peak (keV)
FWHM (keV)

220.4
3.4

de 10439

224 .
3.49

237.4
3,49

- L
241.9, dL’ “8 ls
3.4

267 .4

o Ol 12635

271.
3.4%9

183.0

3.49

%Qd@dt}2fq
18B.4

21458952, 0

291.9
21438952.0 45
298.4 BMkF'Qg 4
21438952.

334.8
21438932.0

& 5630

341.3
21458952.00

348.6
21458932.0
Back=559 3
354.5
21458952 .00

879.9
214538952.00



Page 3

REGIDON OF INTEREST REPORT

From(keV) Integral Area Peak (keV)
ROI # - To (keV) CPS YError FWHM (keV) /
16 585.2 1344 0 585.9  'Rack= )9 6l
586.7 0.01 0.00 21458952.00
17 605.1 1603 0 605.9
606.6 0.01 0.00 21458952.0
Isotope: SB-125 9 606.7 (u;_xi;i;f
18 611.1 1332 0 611.6
612.6 0.01 0.00 21458952. 30
19 906.9 954 0 907.4
908.4 0.00 0.00 21458952, 00 &xfj"ngf
20 912.9 893 0 913.4
914 .4 0.00 0.00 P1458952.00
21 958.9 1790 0 961.4
962.4 0.01 0.00 0.50 \Bocks 3319
P2 §70.9 1529 0 971.3
974 . 4 0.01 0.00 21458956 .00

Isotope: I-133 ) @72.3
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