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are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn; Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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This notebook is dedicated to investigating the potential role of Np coprecipitation

with calcite as an Np retardation mechanism during radionuclide transport in the
alluvium at Yucca Mountain, where approximately 5% calcite is present. The purpose

of the experiments documented in this notebook is twofold. First, the amount of Np

taken up by calcite as calcite precipitates will be determined. Second, the effect of the
variability of important geochemical parameters found in the Yucca Mountain

alluvium on Np uptake by calcite will be examined.
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Calcite-neptunium Coprecipitation Experiments
Melissa Nugent, CNWRA

Objective:

allowing the syringes to drain into a beaker, until the syringes are making good contact with the syringe
pump. This minimizes potential erroneous syringe delivery rates associated with start-up.

One liter of Equilibrium Solution is then vacuum-filtered into a clean beaker and transferred to the reaction
vessel. The pH electrode and ATC probe will be inserted into the reaction vessel, and stirring and bubbling
should begin. The gas wastigrs, fish pumps, and glass-fritted bubblers should be used for bubbling. The pH

will rise as the solution Pco, adjusts to atmospheric Pco, (vacuum filtration causes the solution to de-gas).

in the UZ and SZ in the alluvium at Yucca Mountain, where approximately 5% calcite is present. These experiments will Aqueous aliquots of Ca and HCO3 should be added to help bring the solution supersaturation up to a value

determine the amount of neptunium eqprecipitated with calcite as overgrowth onto calcite seeds under steady state conditions for

growth rate, Cagg, Npyg, HCOs4g, Pco, 'and temperature.

To investigate the potential role of Np coprecipitation with calcite as a retarding mechanism for Np during radionuclide transport (\

close to that during precipitation. This also prevents a large pH decrease upon seed addition. The amount of
Ca and HCO3 added must be determined by trial and error, but ~5 ml of both the 0.1 M Ca and the 0.1 M
HCO3- solutions are a good starting point).

Equipment: 3. Precipitation: Once the pH is greater than 8.4, the calcite seeds are added, the syringes are attached, and {
i 1 L reaction vessel and lid Fish pumps the syringe pump is started. pH and temperature should be monitored and recorded. Once the pH is constant, |
Harvard Apparatus PHD2000 duel syringe pump Weigh boats s— the desired amount of neptuniumeis added to the reaction vessel, with a simultaneous, mole-equivalent - '
Plastic Benton Dickson syringes (30 ml) Deionized ultra-pure water (“nanopure”) amount of NaOH. The NaOH is added to prevent a large drop in pH due to the acidity of the Np solution. 1
i Tetlon tubing Vacuum filtration set-up ! The pH may decrease or increase, but should rebound to nearly the same value. An aqueous sample should be —————
i Plastic ferrules, stopcocks & fittings - 47 mm, 0.4 micron filters taken as soon as possible.
1 pH electrode (Ross combination) 13mm 0.4 micron filters SRR - ——
pH meter (Orion 920 A) gelman-type filters ‘F' 4. Sampling: Aqueous samples should be withdrawn periodically. All aqueous samples should be at least 4 [
ATC probe ~250ml 10% HCl acid bath T ml and should be filtered using the gelman-type filter. After each filtration with the gelman-type filter, the e ‘
pH buffers ~250 ml nanopure water rinsing bath i gelman filter set-up should be placed in a small acid bath kept nearby. After soaking in acid, the filter should
Floating stir-bar 3 ml plastic luer-lock syringes T be transferred to a small nanopure water bath. Both of these baths should be changed frequently. The mass .
: Stir-plate LSA scintillation vials (22 ml glass LSA vial) of the aqueous sample should be recorded, then the sample pH should be adjusted to 1 with 1m HCl. The
! Plastic bottles of various sizes (4 L to 60 mi) Ultima-Gold liquid scintillation cocktail mass before and after acid addition should be recorded. - )
Glass-fritted bubblers Pipetters and pipette tips ]
Gas washers 3 For the remainder of the experiment, the pH, temperature, sampling, and time should be monitored and :
i recorded. Aqueous samples should be taken periodically (such that approximately 7 sample are taken SR
Chemicals: Calo ) altogether). The experiment should continue until the moles of Ca added equal approximately 10% of the :
Calcite seeds: Manufacturer: 5‘041" vadglot # ‘Z é’ A< 3 moles of calcite seed added (e.g., for 1 gram of seed (=0.01 moles calcite), 0.001 moles Ca should be added). T
Calcium chloride: Manuf&cmrer:g%EACS Lot# (2} X=y Ccl,C(l'Zl"\'LO [NorEe: This limit on the amount of calcite precipitated is placed because, after >~15% is added, the pH ;
Sodium Chloride: Manufacturer: Fighosr— ACS  Lot# Q14913 Na &

Sodium bicarbonate: Manufacturer: froleyrACS Lot# _6¢ 2 5% 3
Neptunium: pmad \\0(0\ Spike
Co Lot# 111D

ne ol Manufacturer: R g
These chemicals will be used unless otherwise noted. s V ke 1 4_4
dilvied Jo 11& Pp™

Experimental Procedure:

1. Several solutions should be prepared in advance of an experiment.

Preparation of ‘Equilibrium Solutions’:

This solution will be used in the reaction vessel. A solution of 0.1m NaCl in equilibrium with calcite is
prepared by measuring out 5.85 grams of NaCl for each liter of nanopure water used. Preparation of a two
solutions (A and B) of relatively large volume (4L) is suggested. Excess calcite is then added to solution, the
solution is capped and thoroughly shaken, the cap is, loosened, the bubblers inserted, and air is bubbled
through the solution (using the fish pumps, gas washers, and glass-fritted bubblers) until the pH remains

begins to decrease. This pH decrease is attributed to an increase in calcite surface area due to crystal
growth.]

4. Calcite Seed Recovery: The reaction should be stopped (stop syringe pump and detach syringes, stop and
remove bubblers, stop stirring), the reaction vessel solution should be vacuum-filtered, and the seed material
should be dried in air. Once the calcite seed is dry, it can be scraped form the filter and weighed.

5. Analytical Methods:

Aqueous Calcium analyses will be performed by Atomic Adsorption (AA). Samples will be diluted to an
estimated 2.5 ppm. Standards will be made by matrix-matching.

Aqueous Neptunium anatyses will be performed using the LSA. A blank that has been matrix-matched to
the solution will be run each time.

Calcite seed analyses will be perforined by dissolving the samples in an acidic solution and analyzing them
by LSA. The amount of seed, strength and volume of acid should be determined based on the minimum

detection limits for the LSA.
constant. The bottle should be loosely capped to minimize evaporation, and occasionally shaken. This

solution will expire after two years.
Preparation of ‘Syringe Stock Sofutions’:

Stock solutions will be fed into the reaction vessel via syringes. Separate calcium chloride and sodium
bicarbonate solutions should be prepared. A set of solutions at 0.1 and 0.01m/L for both Ca and HCO,

should be prepared. Each solution should be prepared with a 0.1m NaCl background (to eliminate dilution A |
effects on the ionic strength due to syringe addition). Np-Ca syringe solutions are prepared at the start of . ;

each experiment by adding Np to aliquots of this solution. These solutions will expire after two years.

2, Preparation

The pH electrode should be conditioned (soak in ~10% HC! for 20 min., change electrode filling solution,
and soak in storage solution for 1.5 hours) as necessary (typically ~ every two weeks). The pH meter should

be intemally calibrated. The electrode should then be attached to the meter and calibrated using the
appropriate buffers (7 & 10, in most cases) and the ATC probe.

The 30 ml syringes should be filled, one with Ca solution (without Np}), and one with HCO3 solution. The

syringe pump rate is determined by assuming that the moles of Ca added by syringe equal the moles of
calcite precipitating onto the calcite seeds. The syringe pump should be set to the desired rate and turned on,
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13/00 5:35:14 PM QuantaSmart (TM) - 1.10 Page # 1

—-otocol# 41 - 99Tc 3% 2sigma (1 hdSerial$ 405314 User: Nugent

Assay Definition-

Assay Description:

Protocol Name: TC~99 CPM

Add'l Heading: BETA CPM TC-99

Original Protocol Settings (actual values may have changed):

= Delay Before Burst: 75
‘ Coincidence Time: 18
B Count Mode: Normal

Half Life A: 0.00 Hours
[ — Half Life B: 0.00 Hours

| Assay imported during upgrade 1/25/00.

Assay Type: CPM

Report Name: 99Tc 3%2sigma

Output Data Path: C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma (1 hour)

Raw Results Path: C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma (1 hour)

i Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma (1 hour)\99Tc 2%
2sigma.txt

Count Conditions-

! Nuclide: 99Tc
s Quench Indicator: SIS
! External Std Terminator (sec): n/a
S Pre-Count Delay (min): 0.00 '
i Quench Set: n/a h
e Count Time (min): 60.00
! Count Mode: Normal
. . Assay Count Cycles: 1 Repeat Sample Count: 1
i #Vials/Sample: 1 Calculate % Reference: Off
T Background Subtract: On - 1st Vial
Low CPM Threshold: Off
peeeeees 2 Sigma % Terminator: On - Any Region
e Regions LL UL Bkg Subtract 2Sigma % Terminator
' A 0.0 300.0 1st Vial 3.00
[N - 0.4 300.0 1st Vial 0.00
C 0.0 2000.0 1st vial 0.00
; " Count Corrections-
T Static Controller: On Luminescence Correction: Off
Colored Samples: n/a Heterogeneity Monitor: n/a
k“m““ Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
beem Half Life-
o Half Life Correction: Off
! Regions Half Life Units Reference Date Reference Time
L B
I B
S C
g Cycle 1 Results
S# Count Time CPMA A:2S8% CPMB B:2S5% CPMC (C:28% SIS MESSAGES
Ea— 1 60.00 39 4.13 39 4.13 52 3.57 198.48 Beme B
2 1.54 2860 3.03 2860 3.03 2863 3.04 137.68 2%
E— 3 1.66 2762 2.98 2762 2.98 2762 2.98 137.71Veeg
[ 1.60 2747 3.04 2747 3.04 2745 3.05 135,417 249
L . 5 1.70 2593 3.04 '2593 3.04 2591 3.04 l36.50§k‘0
. 6 1.68 2623 3.04 2623 3.04 2622 3.04 136.76 V¢ 31
! 7 1.69 2608 3.04 2608  3.04 2608  3.04 136.88%32

S o g
a§ . et e <

3/13/00 5:35:14 PM QuantaSmart (TM) -~ 1.10 Page # 2 o
__ Protocol# 41 - 99Tc 3% 2sigma (1 hderial¥ 405314 User: Nugent ™
8 1.66 2645 3,04 2645  3.04 2645  3.05  137.91 T

Coludedhvons £ LS4 data corvesinns

e -sl J: =)

3“0'261;0 M' W ,vL’\) al/:/v,w
Lyt

Mase, M Te QL 40774
J {2,

Yo lle 2-13 Oop \Gwnrs

5) PR El o 7o
b.693

- 1 gla BR(M Minaodes

toilas xot

&. 19 xo iz

L, -

\

e ————————

\

oo

mm————

st SR

————————] T

———— s

—————————] s,

[ ———

372000-1
372000-2
372000-3
372000-4
372000-5
372000-6
372000-7
372000-8

Converting LSA Tc data into ppb Tc
237Np = 237.041678 g/m
half life: 2.14 x 10" 6 years

et

CPMA efficiency

Name Mass  Ysample MassS  counts corr # atoms moles m/1 ppb
S+A g
Te25 4.919 94.798 4.6631 39 39.000 6.30E+12 1.05E-11 2.24E9 0.22
Tc26 9.4986 94.602 8.9859 2860 2860.000 4.62E+14 7.67E-10 8.54E-8 8.44
Te27 8.9243 94.245 8.4107 2762 2762.000 4.46E+14 7.41E-10 8.81E-8 8.71
Tc28 9.189 94.426 8.6768 2747 2747.000 4.44E+14 7.37E-10 8.49E-8 8.40
Tc29 8.5103 93.959 7.9962 2593 2593.000 4.19E+14 6.96E-10 8.70E-8 8.60
Te30 8.8231 94.179 8.3095 2623 2623.000 4.24E+14 7.04E-10 8.47E-8 8.38 g
Te31 9.2545 91.696 8.4860 2608 2608.000 4.21E+14 7.00E-10 8.24E-8 8.15 ‘
Tc32 8.8955 94.231 8.3823 2645 2645.000 4.27E+14 7.10E-10 8.46E-8 8.37
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3/30/00 10:50:36 AM
Prctocol# 41 - 99Tc 3% 2sigma.lsa Serial¥# 405314

[

e —
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| EN——
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[FRO—

QuantaSmart (TM) - 1.10

Page # 1

. e - e 2zt

6L3’Ch?uvi+{;2ﬁ LCA Sonples '723
bor @

!

Assay Definition-

Assay Description:
Protocol Name: TC-99 CPM
Add'l Heading:
Original Protocol Settings (
Delay Before Burst: 75
Coincidence Time: 18
Count Mode: Normal
Half Life A: 0.00 Hours
Half Life B: 0.00 Hours

BETA CPM TC-

99

LA &mmﬂwp«& :
Te—Ce goed

(}y\.ova/\aAQS

actual values may have changed):

Assay imported during upgrade 1/25/00.

Assay Type: CPM
Report Name: 99Tc 3%2sigma

Output Data Path: C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma

Comma~-Delimited File Name:
2sigma.txt

Count Conditions-
Nuclide: 99Tc

Quench Indicator: SIS
External Std Terminator

{sec):

n/a

Pre-Count Delay (min): 0.00

Quench Set: n/a

Count Time (min): 999.99
Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1st Vial

Low CPM Threshold: Off

2 Sigma % Terminator: On - Any Region

Regions LL

A 0.0 300.0
B 0.4 300.0
C 0.0 2000.0

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off

UL Bkg Subtract

2Sigma % Terminator

ist Vial 3.00
1st Vial 0.00
1st Vial 0.00

Luminescence Correction: Off
Heterogeneity Monitor: n/a

Delay Before Burst

Regions Half Life Units

A

B

C

Cycle 1 Results
S# Count Time CPMA A:2S8% CPMB
1 999.99 37 1.03 37
2 5.73 739 3.15 739

~

(nsec): 75
Reference Date Reference Time
B:25% CPMC (C:28% SIS MESSAGES
1.0 51 0.89 173.30 B
3.15 738 3.18 418.50

User: Nugent

P&a@ .

C:\Packard\Tricarb\Results\Nugent\99Tc 3% 2sigma\99Tc 2%

Rlawk
T Seedl

L
A\NIY

21712000
leUMe&bu?
__._\r/,‘_,,»«ww*‘“‘ L
e
— 3/14/00 6:55:21 PM ~ QuantaSmart (TM) - 1.10 Page # 1 ———l
-;\\r¢w Protocol# 28 - Manual Np_Pa 3%2S.1Serial#f 405314 User: Nugent
— - LS A amelleis - re-connbey —
I - Sovnples or
! Assay Definition- - ) ‘ oles . J——
e~ Assay Description: @&Zr,9/ E—
i 1 ]
| Assay Type: Alpha/Beta
prom—— Report Name: Manual Np Pa 3% 2sigma o
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
N S Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
‘ Comma~Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa T
i”*-—~7r””“ 3%2S.txt
I Count Conditions-
1 ———
- Nuclide: Manual Np/Pa
—— Quench Indicator: SIS o
External Std Terminator (sec): n/a
——— Pre~Count Delay (min): 0.00 -
Quench Set:
R S Count Time (min): 999.99
Count Mode: Normal R
| serm— Assay Count Cycles: 1 Repeat Sample Count: 1 /2 /Z/Esz::::;w
#Vials/Sample: 1 Calculate % Reference: Off ‘/L/L\ %
. .
Y Background Subtract: On - lst Vial s—
— Low CPM Threshold: Off
2 sigma % Terminator: On - Any Region —
' 1 In Use Discriminator: 137 —
} Regions LL UL Bkg Subtract 2Sigma % Terminator _ |
Beta A 0.0 400.0 ist Vial 0.00 ;
| . Beta B 0.0 2000.0 1st Vial 0.00 Mmmwmm{
Alpha 100.0 400.0 1st Vial 3.00 " i
Count Corrections- Mwwmmwmm“%
‘ Static Controller: On Luminescence Correction: Off r— mmmﬁ:
— Colored Samples: n/a Heterogeneity Monitor: n/a Sl
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 mwmmmmmwmﬁ;
o] Half Life- R
] Half Life Correction: Off |
Regions Half Life Units Reference Date Reference Time T ”ji
R Beta A {
Beta B mmwmw“ﬂ»mjf
I p Alpha k
,“‘me-lif
— Cycle 1 Results — ﬁm“w4
— . S# Count Time CPMA  A:25% CPMB B:25% CPMa alpha2S% SIS MESSAGES
=] 12 emic 1 813.66 34.09 1.20 40.88 1.10 2.00 4.95 845,91 B .
Np2b 2 35.07 112.93 3.64 113.55 3.72 124.71 3.05 275.41
il Mf‘b 3 57.48 64.24  4.12 64.96 4.23 75.31 3.08  298.66
LLEE__\;&___ 163.94 23.83 5.28 24.84 5.41 25.11 3.26 378.33
b T Np 6k 5 156.19 2.92 36.13 3.97 29.25 0.74 38.09 1198.02
' N?lhl 6 31.62 124.10 3.62 124.99 3.68 138.57 3.04 288.60
™ Nl 7 24.36 157.74 3.57 159.36 3.61 180.59 3.03 285.53
Npiza 8 32.15 119.22 3.68 120.08 3.75 136.22 3.05 299.30
A NF|3@ 9 28.67 124.61 3.79 125.21 3.86 153,04 3.04 264.62
J 4o 10 25.03 155.56 3.55 157.28 3.59 175.54 3.03 318.15
e NS{QQ 11 25.02 150.40 3.62 152.00 3.67 175.465 3.03 289.83
] f\Qn,IZ 25.07 146.29 3.68 146.11 3.75 175.2¢6 3.03 251.37
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3/29/00 5:51:57 PM QuantaSmart (TM) - 1.10

Page # 1

SNC Protocol Serial# 405314

Calibration Information

Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314
3H Chi Square: 32.74 Date Processed: 3/29/00 5:51:57 PM
14C Chi Square: 20.17 Date Processed: 3/29/00 5:51:57 PM
3H E"2/B (0-18.6 keV and 1-18.6 keV): 259.35 Date
i 14C E~2/B (0-156 keV and 1-156 keV): 472.13
| 3H Efficiency (0-18.6 keV): 65.70 Date Processed:
14C Efficiency (0-156 keV): 96.63 Date Processed:
IPA Background Date Processed: 3/29/00 5:51:57 PM
3H Background CPM (0-18.6 keV): 16.43 Date Processed:
14C Background CPM (0-156 keV): 24.97 Date Processed:
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings

Jrmsm———-

S ——
|
|

e ——

Processed:
Date Processed:
3/29/00 5:51:57 PM
3/29/00 5:51:57 PM

pest?lz

3/28/00 5:51:57 PM
3/29/00 5:51:57 PM

3/29/00 5:51:57 PM
3/29/00 5:51:57 PM

()4&——623\)v1*1~V3ﬁ LSA Sanplos
o - T

73

24712000
M.I\J\/W

3/14/00 6:55:21 PM _QuantaSmart (TM) -~ 1.10

[ESSERR————

Page # 1 ————

Protocol# 28 - Manual Np Pa 3%2S8.l:Serialf§ 405314

LS A a/v»ai«qsts ~

q;cxwwvvhgs Lo
wo?lmmw»hs:

Assay Definition-

Assay Description:

User: Nugent

h&~£aninkt;
24099 F 12f»ole -

Y E—

A —

e ———

Assay Type: Alpha/Beta —
Report Name: Manual Np_Pa 3% 2sigma I
Output Data Path: C: \Packard\Trlcarb\Results\Nugent\Manual Np_Pa 3%2s T
Raw Results Path: C: \Packard\Trlcarb\Results\Nugent\Manual Np_ Pa 3%2S
Comma-Delimited File Name: C: \Packard\Trlcarb\Results\Nugent\Manual Np_Pa 3%2S5\Manual Np_ Pa ““””“”““W
3%2S.txt

RR—

Count Conditions-

Nuclide: Manual Np/Pa

Quench Indicator: SIS

External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set:

Count Time (min): 999.99

Count Mode: Normal

Assay Count Cycles: 1

Repeat Sample Count: 1
#Vials/Sample: 1

Calculate % Reference: Off
Background Subtract: On - 1st Vial

Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL UL Bkg Subtract 25igma % Terminator
Beta A 0.0 400.0 1st Vial 0.00 T
Beta B 0.0 2000.0 1st Vial 0.00
Alpha 100.0 400.0 1st Vial 3.00 Tmm—
Count Corrections- s
|
Static Controller: On Luminescence Correction: Off s nm”{
Colored Samples: n/a Heterogeneity Monitor: n/a )
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 ——
. |
Half Life-
Half Life Correction: Off |
Regions Half Life Units Reference Date Reference Time “”“
Beta A
Beta B oo
Alpha
Cycle 1 Results ]
N S# Count Time CPMA A:25% CPMB B:25% CPMa alpha2Ss SIS MESSAGES T
1o ek 1 813.66 34.09 1.20 40.88 1.10 2.00 4.95 845,91 B L
N fb 2 35.07 112.93 3.64 113.55 3.72 124.71 3.05 275.41 Mw wi‘
Np4b 3 57.48 64.24 4.12 64.96  4.23 75.31 3.08  298.66 D
ob 4 163.94 23.83  5.28 24.84  5.41 25.11 3.26  378.33 —
Npeb T3 156.19 2.92 36.13 3.97 29.25 0.74 38.09 1198.02 i
N?1W> 6 31.62 124.10 3.62 124,99 3.68 138.57 3.04 288.60 m——
N'ilw 7 24.36 157.74 3.57 159.36 3.61 180.59 3.03 285.53 [
I&A 8 32.15 119.22 3.68 120.08 3.75 136.22 3.05 299.30 el
q t3e. 9 28.67 124.61 3.79 125.21 3.86 153.04 3.04 264.62 i
J 10 25.03 155.56 3.55 157.28 3.59 175.54 3.03 318.15 j
‘gq 11 25,02 150.40  3.62 152.00  3.67 175.65 3.03  289.83 - i
r\Qa 12 25.07 146.29 3.68 146.11 3.75% 175.26 3.03 251.37
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‘“”}5/21/b0 2:42:48 PM . - Page # 1
e Serial# 405314
— | oA m»omabi 1S

eoc?wwds
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Assay Definition-

Assay Description:

‘ Assay Type: Alpha/Beta

pr— Report Name: Manual Np_Pa 3% 2sigma
Output Data Path: Cc:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28

Brs——— Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual

oo Np_Pa 3%2S.txt -

e Count Conditions-

——— Nuclide: Manual Np/Pa

: Quench Indicator: SIS

e External Std Terminator (sec): n/a

i Pre-Count Delay (min): 0.00

——— Quench Set:

1 Count Time {min): 999.99

T Count Mode: Normal

[F——

; Assay Count Cycles: 1 Repeat Sample Count: 1

b #Vials/Sample: 1 Calculate % Reference: Off

. Background Subtract: On - lst Vial

, T Low CPM Threshold: Off

; 2 Sigma % Terminator: On - Any Region

[A—

In Use Discriminator: 137

i Regions LL UL Bkg Subtract 28igma % Terminator
ﬁ““wmmwww Beta A 0.0 400.0 1st Vial 0.00
' Beta B 0.0 2000.0 1st Vial 0.00
s —— Alpha 100.0 400.0 1st Vial 3.00

————— Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

! Half Life-

Half Life Correction: Off

i Regions Half Life Units Reference Date Reference Time
i Beta A
prm— Beta B
‘ Alpha
———— Cycle 1 Results
% S# Count Time CPMA A:25% CPMB B:25% CPMa alpha2S% SIS MESSAGES
e 1 999.99 33.33 1.10 40.03 1.00 1.99 4.48 857.85 Ziomi B
} 2 50.54 76.54 3.88 76.69 4.00 85.94 3.07 277.64 JaNp
S —— 3 87.25 40.40 4.64 40.43 4.85 48.95 3.13 270.29 4qmp
} 4 235.00 13.08 7.35 13.39 7.72 16.92 3.39 274.08 S
[ 5 999.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢
! 6 33.79 105.76 3.85 106.05 3.94 129.56 3.05 259.97 dbN¢
e 7 59,77 65.18 3.98 66.10 4.08 72.38 3.08 301.58 4

8 168.14 23.37 5.21 24.24 5.36 24.45 3.26 358.44 €
e 9 999.99 3.11 17.00 4,07 14.25 0.77 17.83 825.50 &4

10 31.47 125.61 3.59 126.61 3.65 139.26 3.04 278.03 hJPQﬁv
T 11 32.31 123.90 3.57 125.03 3.63 135,68 3.04 274.65 (0O

4/5/00 9:58:51 AM

QuantaSmart (TM) - 1.10 Page # 1

Y™ ,Protocol# 41 - Manual Np_Pa 3%25.1Serialf 405314

—

.’“\ S
}"“"‘\WW'

I————

PRSI

S

User: Nugent |

-

P |
—_ O LS :
LS4 re-a L
Assay Definition- & .eoopb(‘l | me
N . //
Assay Description: ‘/12/70‘?0 Q/V\ﬁ( 3'3“‘ . f 8‘/ 4— .
Assay Type: Alpha/Beta ) —
Report Name: Manual Np_Pa 3% 2sigma
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S PR——
Raw Results Path: ¢:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S |
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%25\Manual Np_Pa .
3%2S.txt !
. PA\\&W
Count Conditions-
I\
Nuclide: Manual Np/Pa =

Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00 : |
Quench Set:
Count Time (min): 999.99
Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1st Vial -
Low CPM Threshold: Off ! ‘
2 Sigma % Terminator: On - Any Region .

JA—
In Use Discriminator: 137 L
Regions LL UL Bkg Subtract 2Sigma % Terminator |
Beta A 0.0 400.0 lst Vial 0.00 r__
Beta B 0.0 2000.0 1st Vial 0.00 :
Alpha 100.0 400.0 1st Vial 3.00 F~_

Count Corrections-=

Luminescence Correction: Off L_w
Heterogeneity Monitor: n/a
Delay Before Burst (msec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life- ' |
—_— —
Half Life Correction: Off . ‘
: Regions Half Life Units Reference Date Re:erence Time _—
Beta A i
[ S EER— Beta B
Alpha »4
e -
[,\/W
: Cycle 1 Results
v S# Count Time CPMA A:25% CPMB B:2S% CPMa alpha25% SIS MESSAGES P,
1 999.99 33.27 1.10 39.84 1.00 1.96 4.52 846.80 EBA£&~ B
T 2 39.64 17.74 12.96 19.42 12.76 110,15 3.05 568.55 N?3Zfb -
3 54.90 10.26 17.72 11.49 17.18 79.086 3.08 580.90 ° 3 =
] R 4 72,78 6.63 23.01 8.91 18.90 59.10 3.10 1095.57 3= ]
’ 5 103.86 6.65 19.45 8.24 17.21 40.84 3.15 845.79 36
R e — 6 99.11 7.76 17.23 10.01 14.72 42.90 3.14 104%9.80 37 8
7 97.34 7.90 17.10 9.96 14.91 43.70 3.14 894.72 28
A 8 25 40  142.51 3.70  143.08 3.76  173.00 3.03 295.06 Mezo&
o 3 18.41 202.41  3.54 7203.13 3.58 239.70 3.02 291.62 2} ™
[ S 10 14.87 247.36 3.52 248.06 3.55 297.10 3.02 284,10 22
— 11 11.25 324.68 3.48 325.59 3.50 393.42 3/01 306.06 25 -
e 12 10.01 360.83 3.48 360.46 3.51 442.00 .01 280.97 24 ;
™ I —— 4/5/00 9:21:05 AM: Warning: User Has Modified Count Conditions. W
oW -
- 4 )
n;»& WA AW /\f\ﬁ/7y
[\\’-’ J \ hd N \ l\\l U
o AN A\
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LSA
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2:47:48 PM

MwmmW~}3/21/00

i

[SERRNIR—-

. 12
‘ 13
 — 14
; 15
R 16
rm 17
— 18
:rm 19
. 20
! 21
22
rm— 23
24
prmm— 25
I—
|
|
S
(A
 —

24.17
32.57
29.89
24.36
24.65
24.71
25.29
999.99
34.87
25.64
19.06
15.05
11.10
10.17

160,21
122.12
131.64
156.16
149.67
154.41
150.18

4.76
105.10
138.35
188.28
244,28
307.93
350.94

Serial# 405314

3.54 161,88 3.58 181.88 3.03
3.59 123.71 3.64 134.46 3.05
3.58 132.74 3.63 146.76 3.04
3.58 158.29 3.61 180.48 3.03
3.65 150.24 3.71 178.29 3.03
3.58 155.16 3.63 177.86 3.03
3.60 151.79 3.64 174.05 3.03
11.24 6.51 9.04 0.00 0.00
3.81 106.60 3.87 125.48 3.05
3.75 139.77 3.80 171.37 3.04
3.63 189,04 3.67 231,22 3.03
3.52 246.35 3.55 293.36 3.02
3.60 308.26 3.64 398,91 3.01
3.50 352.60 3.53 434.98 3.01

Page # 2 T“““\
g2y [

298,15 ‘1
297.23 (2
286.77 3

-——..._.‘\‘.

/MWMM
M

I

wm

s

290.46 4
263.94 1y
26572971
300.64 17"

1058.44 1%
322.55 \4

293,82 z3
310,272 4

s ——

% L‘VZ ( L~

Page # 2

antaSmart (TM) - 1.10 o at

4/5/00 9:58:51 MM o O erialf 40s3T&  Usez: Nugemt
poge 2}

1172.67 Np ‘8%

293,71 Nplisa

Protocol# 41 - Manual

11.50 0.00 0.00
Count Conditions.

3.75 121.34 3

3.75 15.14 5.%4.
Warning: User Has Modified
108.02 3.68 108.89

13 783.00
4/5/00 9:21:47 AM:
14 36.06

.05

‘}'CYm'nn[b‘{d chm+1y\§ p’k/t 873V\n1r\ui—e‘f
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3/21./00 1:36:47 AM

QuantaSmart (TM) - 1.10

e INC. Protonol

Serial# 405314

page 3l 2
gmwmmwmw Calibration Information
; Software Version IC: 2.09
T Software Version EC: 1.10
‘ Instrument Model: Tri-Carb 3100TR
— Instrument Serial Number: 405314
; 3H Chi Square: 12.83 Date Processed: 3/21/00 1:36:47 AM
R ééCEcg}Bs7ga§§:68§51 Date Processed: 3/21/00 1:36:47 AM
. ~ -18. eV and 1-18.6 keV): 238.10 Date Proces : :
‘ R 14C EA2/$ (0-156 keV and 1-156 keV): 442.55 Date Proceszzg: g;éi;gg 113233; ﬁﬁ
3H Efflglency (0-18.6 keV): 65.72 Date Processed: 3/21/00 1:36:47 AM T
R 14C Efficiency (0-156 keV): 96.17 Date Processed: 3/21/00 1-36:47 AM
f " gEABBaikground Date Processed: 3/21/00 1:36:47 AM ’
! ackground CPM (0-18.6 keV): 18.02 Date Processed: 3/21/00 1:36:47 AM
b 14C Background CPM (0-156 keV): 26.45 D . $36:
| 14 Background CPM (0-156 ate Processgd. 3/21/00 1:36:47 AM
B 3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
i ========== End of Errors and Warnings =ss=======
S—
I

wa{inxaﬁﬁ%L_memwmmwmw

RS—
]
e —
I
e ——

| 4/3/00

35:56:42 PM

QuantaSmart (TM) - 1.10

Page # 1

SNC Protocol

o cmmS————

e m——

S

e —————
" I ]
i o ]
o———

e s———————

s ———

con——1

1

[ ————

Calibration Information

Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model:

Serial# 405314

Tri-Carb 3100TR

Instrument Serial Number: 405314

11.58
13.10

3H Chi Square:
14C Chi Square:

34 E~2/B (0-18.6 keV and 1-18.6 keV):

14C E~2/B (0-156 keV and 1-156
34 Efficiency (0-18.6 keV): 65
14C Efficiency (0-156 keV): 96
IPA Background Date Processed:

3H Background CPM (0-18.6 kev):
14C Background CPM (0-156 keV) :

3H Calibration DPM: 285000

34 Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings

End of Errors and Warnings

keV): 479.98

page 7 4

Date Processed: 4/3/00 5:56:41 PM
Date Processed: 4/3/00 5:56:41 PM
261.48 Date Processed: 4/3/00 5:56:41 PM
Date Processed:

4/3/00 5:56:41 PM

.56 Date Processed: 4/3/00 5:56:41 PM

.33

4/3/00 5:56:41 PM
16.18 Date Processed:
24.65 Date Processed:

Date Processed: 4/3/00 5:56:41 PM

4/3/00 5:56:41 PM
4/3/00 5:56:41 PM

[‘DFA%S r*&i&\ICS (*QWOY\ /\Qﬁ\?§f
- oo [\ A
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x , ; 4/5/00 11:30:39 AM QuantaSmart (TM) - 1.10 Page #
SNC Protocol Serial# 405314 e
3/21/00 1:36:47 AM QuantaSmart (TM) - 1.10 Page # 1 o
memenee—~3NG - Protonol Serial# 405314 . - ey
R Pagﬂ %/ a I — Calibration Information Pa—%é ,1\/4_ o)
‘ Software Version IC: 2.09
I TN Software Version EC: 1.10 .
R Calibration Information R——— Instrument MOd?l: Ti;gcarb4gégng
; Software Version IC: 2.09 %"“W“Nwmmm Instroment ie?lié 23 erI')ate Processed: 4/5/00 11:30:39 AM
pre————— Software Version EC: 1.10 - 3H chl'Sgua ié- 1é 13 Date Processed: 4/5/00 11:30:39 AM —
| Instrument Model: Tri-Carb 3100TR TN 14C Chi q‘5§18~6 reV and 1-18.6 keV): 255.40 Date Processed: 4/5/00 11:30:39 AM "
e RSEuRent Serial Namber: 105314 i 2 oii5e KoV and 1-156 kev): 482.18 Date Processed: 4/5/00 11:30:39 Al |
! 3H Chi Square: 12.83  Date Processed: 3/21/00 1:36:47 AM T e Y ney (0-18.6 keV): 65.72 Date Processed: 4/5/00 11:30:39 AM
oo L4C Chi Square: 8.51  Date Processed: 3/21/00 1:36:47 AM e ienny (0-156 keV): 96.26 Date Processed: 4/5/00 11:30:39 AM
| 3H E"2/B (0-18.6 keV and 1-18.6 keV): 238.10 Date Processed: 3/21/00 1:36:47 AM T oround Date Processed: 4/5/00 11:30:39 AM T
14C E"2/B (0-156 keV and 1-156 keV): 442.55 Date Processed: 3/21/00 1:36:47 AM P N asound CPM (0-18.6 keV): 16.72 Date Processed: 4/5/00 11:30:39 AM ‘
T=—===  3H Efficiency (0-18.6 keV): 65.72 Date Processed: 3/21/00 1:36:47 AM T B und CBM (0-156 keV): 24.50 Date Processed: 4/5/00 11:30:39 AM 7
14C Efficiency (0-156 keV): 96.17 Date Processed: 3/21/00 1:36:47 AM L o b tion DEM: 285000 ‘
frmmm— IPA Background Date Processed: 3/21/00 1:36:47 AM B 3 Cafl race Date'.10/29/99 e
! 3H Background CPM (0-18.6 keV): 18.02 Date Processed: 3/21/00 1:36:47 AM ’ i%CRZ fiigation DPM: 134100
FMWMWWMW 14C Background CPM (0-156 keV): 26.45 Date Processed: 3/21/00 1:36:47 BAM ; s e Errors and Warnings T
i 3H Calibration DPM: 285000 . Fnd of Errors and Warnings ==s=======
————— 3H Reference Date: 10/29/99 - B
| 14C Calibration DPM: 134100
; Errors and Warnings I PR—
! ========== End of Errors and Warnings ========== b
; I
! |
F— S — e
—— e — S—
1
rmmwﬂw e s f
|
o o T T
: 3
[E— e W ~*~*1
romss—— [ ‘
— S |
F— A - ~ e
| il |
! .
e S |
I
i
. e ]
T————— T e
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QuantaSmart (TM) - 1.10

. MW%I:Z?/Z\»O

Page # 1
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~—Jotocol# 41 - Manual Np Pa 3%2S.1l:Serial# 405314

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

Report Name: Manual Np Pa 3% 2sigma
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

ome fi2] 7070

User: Nugent

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_ Pa

3%28.txt
Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay {min): 0.00

Quench Set:

Count Time (min):

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

999.99

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vvial 0.00
Beta B 0.0 2000.0 1st Vial 0.00
Alpha 1060.0 400.0 lst Vial 3.00

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time

Beta A

Beta B

Alpha

Cycle 1 Results
S# Count Time CPMA A:28% CPMB B:2S% CPMa alpha2$% SIS
i 999.99 37.21 1.04 45.64 0.94 1.58 5.03 897.87
2 0.69 5964.24 3.13 5965.95 3.13 6517.26 2.98 230.37
3 0.55 9768.24 2.7 9774.36 2.73 8176.60 2.98 232.68
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4/5/00 9:58:51 aAM

QuantaSmart (TM) - 1.10

3

Protocol# 41 - Manual Np_Pa 3%2S.l:Serial# 405314

bt
3130|2090

Assay Definition- i
Page!/ 4

Assay Description:

Assay Type: Alpha/Beta

Report Name: Manual Np_Pa 3% 2sigma

Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np Pa 3%23

Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np Pa 3%2S\Manual Np_Pa
3%2S.txt

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay {(min): 0.00

Quench Set:

Count Time (min}: 999.99

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1st Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 0.0 2000.0 Ist Vial 0.00
Alpha 100.0 400.0 ist vial 3.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18
Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
Beta A
Beta B
Alpha
Cycle 1 Results
S# Count Time CPMA A:28% CPMB B:2S% CPMa alpha2S% SIS MESSAGES
1 999.99 33.27 1.10 39.84 1.00 1.96 4.52 846.80 Blank. B
2 39.64 17.74 12.96 19.42 12.76 110.15 3.05 568.55 N?'SBA—
3 54.90 10.26 17.72 11.49 17.18 79.06 3.08 580.90 © 3
4 72.78 6.63 23.01 8.91 18.90 538.10 3.10 1095.57 35
5 103.86 6.65 19.45 8.24 17.21 40.84 3.15 845,73 36
6 99.11 7.76 17.23 10.01 14.72 42.90 3.14 1049.80 237
7 97.34 7.90 17.10 9.96 14.91 43.70 3.14 894,72 >3
8 25.40° 142.51 3.70  143.08 3.76  173.00 3.03 295.06 MNpzCa
9 18.41 202.41 3.54 203.13 3.58 239.70 3.02 291.62 21
10 14.87 247.36 3.52 248.06 3.55 297.10 3.02 284.10 22
11 11.25 324.68 3.48 325.59 3.50 393.42 3.01 306.06 253
12 16.01 360.83 3.48 360.46 3.51 442.00 3.01 280.97 24
4/5/00 9:21:05 AM: Warning: User Has Modified Count Conditions.

|

i

70 )23

Page # 1
User: Nugent

|
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Mass (all in grams)

Sample
Name

Alz5[ 2000

E
+
wv

a

bottle+cap b+c+s

3

s+acid

93.7979 Npa

24.8514 0.5022

16.7542  24.3492
16.9326 23.8194

16.9055

33000-1

4.0737 4.5689 11.356 0.4952 7.2823
4.1623 4.6658 11.082 0.5035 6.9197
4.0496 4.5439 11.121 0.4943 7.0712
4.0724 4.7054 11.128 0.6330 7.0556
4.0317 4.5218 11.027 0.4901 6.9956

aal34
aa35
aa36
aa37
Caa38

16.7936

93.1895 Npa34

24.3227 0.5033

33000-2
33000-3

16.9329 19.9329
16.777 19.7775
16.9124 19.9077
16.9474 19.9442

93.7775 Npa35

24.9794 0.5024

24.477

93.2927 Npa36

24.1287 0.5033

16.6249 23.6254

33000-4
33000-5
33000-6

93.6271 Npa37

94.0364 Npa38

24.5156 0.5017

16.6432 24.0139

25.2617 0.5011

16.859 24.7606
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4/3/00 5:56:42 PM QuantaSmart (TM) - 1.10 Page # 1
SNC Protocol Serial# 405314 -
e

—

~ me%?wr/

Pa%z 3/ + —

Calibration Information
e

Software Version IC: 2.09

software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR o

Instrument Serial Number: 405314
3H Chi Square: 11.58 Date Processed: 4/3/00 5:56:41 PM -

4.0737 4.5689 11.356 0.4952 7.2823
4.1623 4.6658 11.082 0.5035 6.9197
4.0496 4.5439 11.121 0.4943 7.0712
4.0724 4.7054 11.128 0.6330 7.0556
4.0317 4.5218 11.027 0.4901 6.9956

14C Chi Square: 13.10 Date Processed: 4/3/00 5:56:41 PM
34 E~2/B (0-18.6 keV and 1-18.6 keV): 261.48 Date Processed: 4/3/00 5:56:41 PM e N
14C E~2/B (0-156 keV and 1-156 keV): 479.98 Date Processed: 4/3/00 5:56:41 PM | \\\
3H Efficiency (0-18.6 keV): 65.56 Date Processed: 4/3/00 5:56:41 PM Y S
14C Efficiency (0-156 keV): 96.33 Date Processed: 4/3/00 5:56:41 PM ] <t n O N o \\\
IPA Background Date Processed: 4/3/00 5:56:41 PM SN J— B EES S
3K Background CPM (0-18.6 keV): 16.18 Date Processed: 4/3/00 5:56:41 PM S888S \
14C Background CPM (0-156 keV): 24.65 Date Processed: 4/3/00 5:56:41 PM SRR ——
3H Calibration DPM: 285000
3H Reference Date: 10/29/99 — : )
14C Calibration DPM: 134100 [ o
Errors and Warnings § i N \\
End of Errors and Warnings sss======= e o LIRSY
! o AN RO \
— oo
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VoINS T \\
- N 0 N N NN
R NN N = <
JElr R g oo \
{ O 6~ O O
————————ely o +or i » — — =
N N\
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X

N —
? NN NN = o
: OO0 00 o0
1 W 1 n
— S OO O OO
‘ NN SR \
- 0 =
NN NN O
©Q Moy 7NN
FYIT ¥ W
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16.859 24.7606 |

16.9326 23.819
16.6249 23.625
16.6432 24.0139

16.7542 24.349
16.9055

Mass (all in grams)

bottle+cap b+c+s
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4/5/00 11:30:39 AM

QuantaSmart (TM) - 1.10

30902000 |

Page # 1

eNC Tx.tocol

Serial# 405314

page Aa

s+di

Calibration Information e e
Software Version IC: 2.09
Software Version EC: 1.10 s
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314 R
3H Chi Square: 15.53 Date Processed: 4/5/00 11:30:39 AM
14C Chi Square: 16.13 Date Processed: 4/5/00 11:30:39 AM JR— -
3H E~2/B (0-18.6 keV and 1-18.6 keV): 255.40 Date Processed: 4/5/00 11:30:39 AM
14C E~2/B (0-156 keV and 1-156 keV): 482.18 Date Processed: 4/5/00 11:30:39 AM e
34 Efficiency (0-18.6 keV): 65.72 Date Processed: 4/5/00 11:30:39 AM X
14C Efficiency (0-156 keV): 96.26 Date Processed: 4/5/00 11:30:39 AM — i .
IPA Background Date Processed: 4/5/00 11:30:39 AM mm*ﬁ“‘f‘“’““
3H Background CPM (0-18.6 keV): 16.72 Date Processed: 4/5/00 11:30:39 AM -
14C Background CPM (0-156 keV): 24.50 Date Processed: 4/5/00 11:30:39 AM T ——
3H Calibration DPM: 285000 -
| 3H Reference Date: 10/29/99 R
14C Calibration DPM: 134100 ;
{ Errors and Warnings [
. = End of Errors and Warnings ========== i
| E— T
lL - \‘
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2000

16.86

93.7979 Npa33

24.8514 0.5022

16.7542  24.34921
16.9326 23.8194:

16.9055

33000-1

4.0737 4.5689 11.356 0.4952 7.2823
4.1623 4.6658 11.082 0.5035 6.9197
4.0496 4.5439 11.121 0.4943 7.0712
4.0724 4.7054 11.128 0.6330 7.0556
4.0317 4.5218 11.027 0.4901 6.9956

Caa34
Caa35
Caa36
Caa37
Caa38

19.79

16.7936

93.1895 Npa34

24.3227 0.5033

33000-2
33000-3
33000-4
33000-5
33000-6

16.9329 19.9329

93.7775 Npa35

24.9794 0.5024

RS
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24.1287 0.5033

24.5156 0.5017

16.9474 19.9442 ¢

94.0364 Npa38

25.2617 0.5011

16.6249 23.6254

16.6432 24.013

3

|

16.859 24.760
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4/17/00 10:59:30 PM

MU/\)\/UM z

{ Protocol# -1 - Manual Np_Pa 3%2S.1Serial¥ 405314

QuantaSmart (TM) - 1.10 Page # 1 T~

User: Nugent ——T

r‘M / 1 QQ MW‘."\/MM
‘ LG4 amediy s1s. Jor
i : Assay Definition- Q,Q{_a( mete o) [ T —TTT
Lol

pro— R ) 5 g mm— |
\ Assay Description: gm' %\%O‘m . GD ﬁe /Z;, T
— S J—
! Assay Type: Alpha/Beta
; Report Name: Manual Np_Pa 3% 2sigma *“M“”~—~—-r“'“"“m
I Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2s |
e Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2§ xww«w-——_4a*‘””
! Comma-~Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np Pa
[— s - - ‘
i 3%2S.txt wwmmmu_.__+”vﬂ~”'
[F— Count Conditions- . !
| T
N Nuclide: Manual Np/Pa .
! Quench Indicator: SIS ””“””“““T"M~
| External Std Terminator (sec): n/a !
| Pre-Count Delay (min): 0.00 ' . e
‘ Quench Set:

i Count Time (min): 300.00 SN

Count Mode: Normal :
| Assay Count Cycles: 1 Repeat Sample Count: 1 T —————
| #Vials/Sample: 1 Calculate % Reference: Off .
e s ———
; Background Subtract: On - 1st Vial
[— Low CPM Threshold: Off R
| 2 Sigma % Terminator: On - Any Region
r“w“ In Use Discriminator: 137 —
[ Regions LL UL Bkg Subtract 2Sigma % Terminator o
. Beta A 0.0 400.0 1st Vial 0.00
e Beta B 0.0 2000.0 1st Vial 0.00 B
Alpha 100.0 400.0 1st Vial 3.00

: Count Corrections- T
‘[’"'“"‘”“ . . . M&,‘ML
! Static Controller: On Luminescence Correction: Off .
_— Co;orgd Samplgs: n/a Heterogeneity Monitor: n/a » L
| Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 — !
i ;
i~ Half Life- . T
| [
h— Half Life Correction: Off //)W1’p€5ey e
| Regions Half Life Units Reference Date Reference Time
— Beta A
; Beta B
[e— Alpha

‘ Cycle 1 Results
| S# Count Time CPMA

- 1 300.00 38.33
2 0.49  9129.01
[ 3 0.37 11958.96
4 0.99  2140.45
b 5 1.68  1160.48

A:2S% CPMB B:2S% CPMa alpha2S% SIS MESSAGES e
1.87 46.74 1.69 1.98 8.21  881.73 g tc B —

3.00  9124.69 3.00 9138.84 2.99  247.63 <=

3.01 11966.77  3.01 12127.75 2.99  243.58 ©¢% e
4.38  2140.13  4.39  4499_03 3.00 243,73 12449 S/ '
4.60  1163.97 4.61 2655.7¢ 3.00  261.80 (22 &JS/
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4/17/00 £:52:21 PM QuantaSmart (T™M) - 1.10 Page # 1
SNC Frotocol Serial# 405314

| Mg 72
Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 31007TR

Instrument Serial Number: 405314

3H Chi Square: 24.85 Date Processed: 4/17/00 5:52:21 PM

14C Chi Square: 15.18 Date Processed: 4/17/00 5:52:21 PM

3H E"2/B (0-18.6 keV and 1-18.6 keV): 257.14 Date Processed: 4/17/00 5:52:21 PM
14C E”2/B (0-156 keV and 1-156 keV): 470.73 Date Processed: 4/17/00 5:52:21 PM
3H Efficiency (0-18.6 keV): 65.73 Date Processed: 4/17/00 5:52:21 PM

14C Efficiency (0-156 keV): 96.65 Date Processed: 4/17/00 5:52:21 PM

IPA Background Date Processed: 4/17/00 5:52:21 PM

3H Background CPM (0-18.6 keV): 16.60 Date Processed: 4/17/00 5:52:21 PM

14C Background CPM (0-156 keV): 24.58 Date Processed: 4/17/00 5:52:21 PM
3H Calibration DPM: 285000 .

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
== Errors and Warnings
End of Errors and Warnings s=========

[
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Summary: Experimental Conditions

Pre-Np spike:
Volume (L): _ L
Solution A/B: B

ml Ca added: 4.0 conc: o-\
m! HCO3 added: 4-© conc: 'O\
Mass calcite added (g): 1-z26

Post-Np spike:

ml Np added: (.29 conc it }Z
ml 0.32m NaOH added: 6 -

Syringe Np conc (m/1): W“‘ on\j ugreh/ v0.134 g
Syringe Ca conc (m/l): .0\

Pump Infusion Rate: ~ £.015% ml/min

Steady State pH: 6.3 7 Celilovrehiom
Temp, init. (Celcius): _2{.5°¢-

Temp, final (Celcius): 25.€°¢C

Exp Date: H o] 2000

Post-experiment:

Mass calcite recovered: (g)
AA —Ca: units:
LSA - Np: units:

Sample Numbers: %~ 46
Seed it g4

Calculated: (073 L
Pttn Rate:  added b4
Np/Ca aq: Np spile
Np/Ca solid:

Kd:

52.22 2 aded bd fotel .
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; . &/14/0G6 2:16:35 PM QuantaSmart (TM) - 1.10 Page # 1
Sample  Mass (all in grams) Subdivide the sample: al iy e - - ;
e Name bottle+cap b+cts v r— Protocol# 41 - Manual Np_Pa 3%2S.l:Serial# 405314 User: Nugent |...
f : oo N ' N
41000-1 - 16.8306 25.4358 94.4630 Npa39 16.8839 19.8943 “901 y
presmnns 41000-2 16.5875 24.4732 24.9784 93.9792 Npa40 16.7797  19.7829 Assay Definition- LQA» Orne P 4‘ oo
41000-3 16.9442 25.0357 25.5406 94.1266 Npa4l 16.6431 19.6452 o
== 41000-4 16.6036 24.6549 25.1565 94.1353 Npa42 16.5657  19.5695 Assay Description: Seed (s 0)@315 234 Agseoss T
— 41000-5 16.7794 25.1338 25.6373 94.3158 Npa43 16.872 19.881 ‘ % S
41000-6 16.7212 24.0846 24.5864 93.6200 Npa44 16.981 19.9835 Assay Type: Alpha/Beta wa()\eg
e A1 000-7 16.7749 /25.0635 25.5 . Report Name: Manual Np_Pa 3% 2sigma I ——
41000-8 16.72 24.8725 677 94.2658 Npad5 168723 19.8753 Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
[ ) : : 25.3751 94.1915 Npa46 16.6472  19.6502 Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
N Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa
— N&g 332S.txt ‘
C t Conditions-
l\d ount Conditions N
I\\\' Nuclide: Manual Np/Pa ;
| Quench Indicator: SIS —
! External Std Terminator (sec): n/a |
Pre-Count Delay (min): 0.00 ;........,.._.,;
Quench Set: i
— Count Time (min): 999.99 ‘ '
Count Mode: Normal '
Assay Count Cycles: 1 Repeat Sample Count: 1 |
{l——? #Vials/Sample: 1 Calculate % Reference: Off !
Background Subtract: On - 1lst Vial —
: Low CPM Threshold: Off :
: ; 2 Sigma % Terminator: On - Any Region e
N . d A\ Y . !
Colcde Seed Qe {ov \—SA" — Qe e WUL Newne - S4- In Use Discriminator: 137 e
Mcu;r, IO‘,{‘H“{’ '1'(’—91,'}) ! [é‘ éé/; X‘g Regions LL UL Bkg Subtract 2Sigma % Terminator ’_______.___;
A n N , - -r ) Beta A 0.0 400.0 1st Vial 0.00
0.y (49 COLCvk + 45‘”’ L0 Hee Ofal macs a(’l‘/k“” Beta B 0.0 2000.0 1st Vial 0.00 ‘ ‘
) . e ) ! Alpha 100.0 400.0 1st Vial 3.00 ‘
Qid disssluhvn 1 20.7911 grams.
- v Count Corrections- —
Pregucatvon Dates A4f\A/2000 .
7 Q ] \9 ) N ! ,\A/ Static Controller: On Luminescence Correction: Off ‘
Iy ‘< Colored Samples: n/a Heterogeneity Monitor: n/a ‘
QWTCC( \04 M u%"” o Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 I ——
r Half Life- F—
\\ Half Life Correction: Off —
\ Regions Half Life Units Reference Date Reference Time i
Beta A |
\ : Beta B
___f—-.-......._ Alpha
\ I —
Cycle 1 Results —
\ S# Count Time CPMA A:25% CPMB B:25% CPMa alpha28% SIS MESSAGES
1 999,99 33.93 1.09 40.51 0.99 2.14 4.33 834.16 Blamiz B B —
\ L\H 2 33.82 25.98 10.37 28.23 10.23 130.19 3.05 597.40 IJP?HA/ é‘NpS"«‘L
] 3 33.76 35.98 8.06 37.60 8.16 129.59 3.05 435.97 pJ, &Og,_ J—
\ 4 27.64 -=r11,15 23.14 14.37 19.81 158,64 3.04 935.09 NP4 A
BN o - 5 24.84 10.03 26.77 11.62 25.17 176.85 3.04 718.17 NgAZDv
\ 6 19.38 15.87  20.34 17.54 19.87  227.22 3.03  484.32 Ajp43a T
S 7 18.34 16.02 20.73 18.81 19.24 240.17, 3.03 778.77T N 44 ~ i
8 14.94 14.40 25.11 16.18 24.20 295, 3.02 607.03 {/P‘f’b’a, F—
S 9 14.77 14.48 25.13 16.16 24.37 232788 3.02 746.87'£UP4-é¢/ ‘
f
—— o . ARV !
| N N Y W 1
!
L 1




g2 Ml

\Q’NO M. !\lugefﬂ/

MNoget 4 102000 g3

.

4/13/00 6:17:36 PM QuantaSmart (T™) - 1.10 Page # 1
| Sample  Mass (all in grams) Subdivide the sample: SNC Protocol Serial# 405314
e Name bottle+cap b+c+s Nar b+c +c+s Pa 2/4‘
! ! L . é?z .
41000-1 16.8306 25.4358 94.4630 Npa39 19.8943
s 41000-2 16.5875 24.4732 24.9784 93.9792 Npa40 16.7797  19.7829 Calibration Information —
‘ 41000-3 16.9442 25.0357 25.5406 0.5049 94.1266 Npa4l 16.6431  19.6452 Software Version IC: 2.09, ( ‘
T 41000-4 16.6036 24.6549 25.1565 0.5016 94.1353 Npa42 16.5657'19.5695 ?ﬁﬁi?iiingeﬁiéi?-E?éiféigb 3100TR
41000-5 16.7794 25.1338 25.6373 0.5035 94.3158 Npa43 16.872  19.881 Instrument Serial Number: 405314
T 410006 16.7212 24.0846 24.5864 0.5018 93.6200 Npad4 16.981  19.9835 3H Chi Square: 21.79  Date Processed: 4/13/00 6:17:36 pM T
_— . 25.56 0.5042 94.2658 Npa4ds 16.8723 19.8753 14C Chi Square: 13.18 Date Processed: 4/13/00 6:17:36 PM
41000-7 16.7749 /25.0635 5 7Z o aoon o4 1915 Npa46 16.6472  19.6502 3H E"2/B (0-18.6 keV and 1-18.6 keV): 261.91 Date Processed: 4/13/00 6:17:36 PM N
| 41000-8 16.72 24.8725; 25.375 . 2 p 14C E*2/B (0-156 keV and 1-156 keV): 470.61 Date Processed: 4/13/00 6:17:36 PM :
N Ny 3H Efficiency (0-18.6 keV): 65.67 Date Processed: 4/13/00 6:17:36 PM pre]
"‘"‘\‘w""“ 14C Efficiency (0-156 keV): 96.89 Date Processed: 4/13/00 6:17:36 PM
e I IPA Background Date Processed: 4/13/00 6:17:36 pM .
Z\‘\‘ ‘F,——»—— 3H Background CPM (0-18.6 keV): 16.35 Date Processed: 4/13/00 6:17:36 PM
\ : 14C Background CPM (0-156 keV): 24.80 Date Processed: 4/13/00 6:17:36 PM .
l\‘\’ 3H Calibration DPM: 285000
| 3H Reference Date: 10/29/99 [A—
d 14C Calibration DPM: 134100
‘Tf"—“ ========== Errors and Warnings
| End of Errors and Warnings ==========
- —
\) % ¥ ! ¥ - [T
Colcdte Seed orep £ LS4 - Seed Son-ple Nawe : S4 |
Mass ing’f-cr teap ! lbééAé/g
0.\44 g colede + w4l Lon thee - Toful mass affer } —
| Setd dissslwtwn : 20.791 grams. f,
: , Preoncation Date s 4—/| { 2000
3 v ' pr—
| Rregared by = M. Nupent”
|
\ v ) R
|
L \\ |
|
\ |
|
P ‘\\\\\\‘
i
\ I
!
i \ . =
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—1 20
; - e A
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F \\\\\\\ L
i -
1 ™ . 1
l i: P




| 99 Hg\ror© M!\bW

4/27/00 .10:59:30 PM

QuantaSmart (T™M) - 1.10

Protocol# 41 - Manual Np_Pa 3%2S.1:Seriaif 405314

Moot U {16 2ino 93

1

~Page # 1

User: Nugent D —
S 1 Mass (all in grams) Subdivide the sample: X o ’
e
e Nami bottle+cap b+c+s %sample |[Name  b+c b+cts & _‘ﬁ ‘ 3 o
x = R ——r Dicgolmed
41000-1 16.8306 25.4358 94.4630 Npa39 16.8839 _—— Assay Definition- Sﬁ&&
oo 41000-2 16.5875 24.4732 93.9792 Npa40 ig‘zzz Assay Description: e
‘ 41000-3 16.9442 25.0357 94.1266 Npa4l o — 2
— £1000-4 16.6036 24.6549 . 94.1353 Npa42 16.5657 hssay Type: Alphassets Pa%e
41000-5 16.7794 25.1338 25.6373 0.5035 94.3158 Npa43 16.872 T Report Name: Mamaal Np_Pa 3% 2sigma
o 41000-6 16.7212 24.0846 24.5864 0.5018 93.6200 Npa44 16.981 | Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
0635 25.5677 94.2658 Npa45 16.8723 Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
e A7 000-7 16.7749 /25. . 941915 Npadé 16.6472 e Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np Pa
‘ 41000-8 16.72 24.8725 25.3751 - NP T —— 3%25. txt i —
N N”"ﬂw Count Conditions- ) ]
B [\N e Nuclide: Manual Np/Pa
\t Quench Indicator: SIS
o External Std Terminator (sec): n/a
f\‘\' Pre-Count Delay (min): 0.00
. — Quench Set:
l — Count Time (min): 300.00
Count Mode: Normal
— Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off
———
Background Subtract: On - ist Vial
—t Low CPM Threshold: Off
2 sigma % Terminator: On - Any Region
ri
P~y 3 | . In Use Discriminator: 137
Caledre Seed prep £ LS4 Seed Sameple Name -S4
L A2 4 -~ - Regions LL UL Bkg Subtract 2Sigma % Terminator
] [ . Beta A 0.0 400.0 lst Vial 0.00
Mass botHe tcap! “"éé ; 5/‘.? Beta B 0.0 2000.0 1st Vial 0.00
o. ‘f‘(\l}’g Lede + w4l 100 thee. - 'rbf?tl macs afifes Alpha 100.0  400.0 st Vial 3.00
. Count Corrections- )
! QUd dissolwwn : 20,791 grams.
. - _D A—/ //2 Static Controller: On Luminescence Correction: Off
j a;‘,e " 20v0 Colored Samples: n/a Heterogeneity Monitor: n/a
! : ng)amﬁm ¥ & ! ‘ Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
i 3
| Qra,@)a,md b\é] M. N\IW Half Life-
|
} Half Life Correction: Off
r —— Regions Half Life Units Reference Date Reference Time
! \ Beta A
‘ A Beta B ’
, \ Alpha . j
. <~ B ——
[
Cycle 1 Results i I
| \ Ea— S# Count Time CPMA  A:28% CPMB B:25% CPMa alpha2s$ SIS MESSAGES :
| 1 300.00 38.33 1.87 46.74 1.69 1.98 8.21 881.73 3fa. le B m—
\ e 2 0.4 9129.01  3.00 9124.69 3.00 9138.84 2.99 247,63 <« :
I 3 0.37 11958.96 3.01 11966.77 3.01 12127.75 2.99 243.58 s 1
‘ \ e 4 0.99  2140.45  4.38 _2140.13 4.39 4499 .03 3.00 243,73 12499 £
5 1.68  1160.48  4.60/ 1163.97 4.61 2655 7¢ 3.00  261.80 (12 @JTY L
i \ e ( :
' \ 5.\__ . A - i |
. — AN v% -‘{v})\% 1
‘ L \ |
( S R\ NN S . a
'\ AY N W O |
| - o N~ ' |
i (\ |
i \\§ N }
: t
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Mass (all in grams)

4/17/00 '5:52:21 M QuantaSmart (TM) - 1.10

Page # 1

Sample Subdivide the sample: i SNC Proterol Serial#f 405314
=== Name bottle+cap b+c+s .‘NK’"’"W
41000-1 16.8306 25.4358 . 94.4630 Npa39 19.8943 s
s 41000-2 16.5875 24.4732 24.9784 0.5052 93.9792 Npa40 16.7797 19.7829 S —TT /Pa 4%4/
41000-3 16.9442 25.0357 25.5406 0.5049 94.1266 Npa4l 16.6431 19.6452 —] Calibration Information 9’2
v IC: 2.09
T 41000-4 16.6036 24.6549 25.1565 0. 94.1353 Npa42 16.5657 19.5695 ’/’-‘M gggzzx Viizigg ECr 1.10
e 41000-5 16.7794 25.1338 25.6373 0.5035 94.3158 Npa43 16.872 19.881 r— Instrument Model: Tri-Carb 3100TR
41000-6 16.7212 24.0846 24.5864 0.5018 93.6200 Npa44 16.981 19.9835 - Instrument Serial Number: 405314
e 41000-7 16.7749 /25.0635 25.5677 0.5042 94.2658 Npa45 16.8723  19.8753 T 3H Chi Square: 24.85  Date Processed: 4/17/00 5:52:21 PM
Npad6 16.6472  19.6502 14C Chi Square: 15.18 Date Processed: 4/17/00 5:52:21 PM
41000-8 16.7228 24.8725 25.3751 94.1915 Npa : : — 3H E*2/B (0-18.6 keV and 1-18.6 keV): 257.14 Date Processed: 4/17/00 5:52:21 BM
JR— N 14C E~2/B (0-156 keV and 1-156 keV): 470.73 Date Processed: 4/17/00 5:52:21 PM
——— 3H Efficiency (0-18.6 keV): 65.73 Date Processed: 4/17/00 5:52:21 PM
R 14C Efficiency (0~156 keV): 96.65 Date Processed: 4/17/00 5:52:21 PM
[\N e IPA Background Date Processed: 4/17/00 5:52:21 PM
¢ 3H Background CPM (0-18.6 keV): 16.60 Date Processed: 4/17/00 5:52:21 PM
[\r, S 14C Background CPM (0-156 keV): 24.58 Date Processed: 4/17/00 5:52:21 PM
] 3H Calibration DPM: 285000
. 3H Reference Date: 10/29/99
— 14C calibration DPM: 134100
Errors and Warnings
========== End of Errors and Warnings ===s======
._‘Jr_—
‘.}—-—'——"‘"“‘"“
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uss adettepdd el Q
(80230, _ <"—1\&5 1Tk mmass added Bih reactonpescel .
7
i
e SUMMary: Experimental Conditions Exp Date: ‘_H“l 123 e
[~ Pre-Np spike: Post-experiment: !
o Volume (L): e Mass calcite recovered:0. g6 7(g) *““““‘”‘"“1 :
Solution A/B: ‘ﬁ_ AA - Ca: units: —
7 mlCaadded: ™}  conc: O. LSA — Np: units:
ml HCO3 added: —) _conc: _Q.1 Sample Numbers: 47 —s52. —
- Mass calcite added (g): l.oo';,gﬂ Cordd S5 S—
Calculated: o n
[ Post-Np spike: Pttn Rate: ' |
. mINpadded: .21 conc: [{§ppm Np/Ca aq: —
m} 0.32m NaOH added: ¢.26 Np/Ca solid: R
—1 - Syringe Np conc (m/1): ~(4.44 cop is too Kd: i
—— - Syringe Caconc (m/I): .| m i‘v‘y‘ﬂ } 5 A4 nl e el -
S S Pump Infusion Rate:  0.2406 ml/min 7 S
Steady State pH:  ~ $.0q
s ————

Temp, init. (Celcius):  272- 5’0& —T

. Temp, final (Celcius): 22.9°C - b
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Halaavp M Nt | . M.Nvsonk” 4-((9 2000

| V"—’”——_
'”""‘"\/_.._.—-
: |~ 4/28/00 11:40:09 PM QuantaSmart (T™M) - 1.10 Page # 1
Proiitol# 41 - Manual Np_Pa 3%2S.l:Serialf# 405314 User: Nugent
SN m-m‘—.—"’\r’__.‘-—- , s m\w‘ﬂ»\—mﬂ\n]‘
N . - ; o s —
4/21/00 7:39:04 AM QuantaSmart (TM) - 1.10 Page # 1 — | (4o ol ‘
Protocol# 41 - Manual Np_Pa 3%2S.l:Serial# 405314 User: Nugent %* i
J— i P Assay Definition- s———

(
' - : Assay Description: W Cd,(,SSQtNeel) P agﬂ [/¢ Mee——
. (St amalyms ot R ' E {or 41402090

i Assay Definition-

——— U e &\/- Pﬂgff T~ Assay Type: Alpha/Beta . - ]
Assay Description: ? chvw ) Report Name: Manual Np_Pa 3% 2sigma |

SO A /,/Z TN Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np Pa 3%28 T
4{[7/%\31’) ) Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np Pa 3%2S
N Assay Type: Alpha/Beta ——— Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np Pa B
Report Name: Manual Np_Pa 3% 2sigma 3%2S5.txt -
FA—— Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%25 e L o i
‘ Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_ Pa 3%2S Count Conditions-
- Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%$2S\Manual Np_ Pa ¥ BEEY s
3%2S8.txt - Nuclide: Manual Np/Pa
J— . Quench Indicator: SIS R
o Count Conditions- ' External Std Terminator (sec): n/a :
— Pre-Count Delay (min): 0.00 ) . §
— Nuclide: Manual Np/Pa Quench Set: )
Quench Indicator: SIS N Count Time (min): 500.00
—— External Std Terminator (sec): n/a . Count Mode: Normal |
Pre-Count Delay {(min): 0.00 ’ Assay Count Cycles: 1 Repeat Sample Count: 1
s Quench Set: ————— #Vials/Sample: 1 Calculate % Reference: Off
! Count Time (min): 999.99 i
— Count Mode: Normal r———— e Background Subtract: On - lst Vial . JR——
Assay Count Cycles: 1 Repeat Sample Count: 1 . Low CPM Threshgld: Off ‘
#Vials/Sample: 1 Calculate % Reference: Off e SRR 2 sigma % Terminator: On - Any Region [
Background Subtract: On - 1st Vial S In Use Discriminator: 137 mmssemamesamsne]
- Low CPM Threshold: Off )
2 Sigma % Terminator: On - Any Region Regions LL UL Bkg Subtract 2Sigma % Terminator 4
T ? Beta A 0.0 400.0 1st Vial 0.00 I
In Use Discriminator: 137 . Beta B 0.0 2000.0 1st Vial 0.00 :
R . T T Alpha 100.0 400.0 1st Vial 3.00 Ty
! Regions LL UL Bkg Subtract 2Sigma % Terminator . .
[ Beta A 0.0 400.0 1st Vial 0.00 Count Corrections- T
i Beta B 0.0 2000.0 1lst Vial 0.00 ) . |
; Alpha 100.0 400.0 1st Vial 3.00 B Static Controller: On Luminescence Correction: Off [ENU—
. Colored Samples: n/a Heterogeneity Monitor: n/a ,l
' Count Corrections- RN S— Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 mw.w
i Static Controller: On Luminescence Correction: Off S ST— Half Life- —
— Colored Samples: n/a Heterogeneity Monitor: n/a ) ) . ;
‘ Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 NSO S Half Life Correction: Off |
— Regions Half Life Units Reference Date Reference Time ‘
' Half Life- Beta A :
A e S Beta B |
Half Life Correction: Off Alpha . P
[A— Regions Half Life Units Reference Date Reference Time ‘ B —
; Beta A '
‘ Beta B Wh...__—»lk-m-h Cycle 1 Results mem____J
[NES—— Alpha S# Count Time CPMA  A:25% CPMB B:2S% CPMa alpha2S% SIS MESSAGES |
| ) _—— 1 500.00 37.28 1.46 45.46 1.33 2.18 6.05 890.56Dlasnik- B I
i - 2 1.23 17447.27  1.37 17446.41 1.37 3623.02 3.00 210.13S$§% o ‘ :
; Cycle 1 Results N ' 3 0.67 6455.26 3.05 6456.04 3.05 6676.92 2.99 221.18€¢
A S# Count Time CPMA A:28% CPMB B:2S% CPMa alpha2ss SIS _MESSAGES 4 1.09° 5253.54  2.65  5251.79  2.65  4112.49 2.99  230.25S8 7 !
t 1 999.99 34.04 1.08 40.68  0.99 2.02 4.46 841.5313lawlc B S 5 1.27 5940.67 2.31 5937.22 2.31  3502.54 3.00 246.44 8% L
P — 2 32.54 44.08 7.08 J° 45.92 7.16 134.62 3.05 368.98 N?’}&m - N\f —
. 3 12.52 46.47 10.94 47.25 11.25 352.94 3.02  287.500p 42~ \ t
R 4 8.88 57.62 11.17 60.33 11.20 498.44 3.01 418.86 Np 50 e (R (va X :
5 4.93 109.57 9.86 111.04 10.00 900.82 3.00 285.53MpSla : !\:“

. 6 4.39 156.39 8.43 156.58 8.57 1011.42 3.00 293.42Np52 4 e e : E
| !
’ ™= - |
! ]
| D D — ?
: S Oy |
| ~ o o . = o
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4/20:/00 3:41:54 PM QuantaSmart (TM) - 1.10

Page # 1

hsemennins

SNC Protocol Serial# 405314

pog

Calibration Information
Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 16.94 Date Processed: 4/20/00 3:41:53 PM

14C Chi Square: 15.39 Date Processed: 4/20/00 3:41:53 PM

3H E~2/B (0-18.6 keV and 1-18.6 keV): 241.70 Date Processed: 4/20/00 3:41:53 PM
14C E~2/B (0-156 keV and 1-156 keV): 456.28 Date Processed: 4/20/00 3:41:53 PM
3H Efficiency (0-18.6 keV): 65.79 Date Processed: 4/20/00 3:41:53 PM

14C Efficiency (0-156 keV): 96.40 Date Processed: 4/20/00 3:41:53 PM

IPA Background Date Processed: 4/20/00 3:41:33 PM

3H Background CPM (0-18.6 keV): 17.75 Date Processed: 4/20/00 3:41:53 PM

14C Background CPM (0-156 keV): 26.08 Date Processed: 4/20/00 3:41:53 PM

3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
========== Errors and Warnings

End of Errors and Warnings

2/

4/22/00 3:10:48 PM

99
M Nvaenk” 4/ 9 /2000

QuantaSmart (TM) - 1.10

Page # 1

3NC krotocol

Serial# 405314

N page 2/1
Calibration Information
Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314 -
3H Chi Square: 22.85 Date Processed: 4/28/00 3:10:48 PM
;gCEcngS?ga§§:62i.30 Date Processed: 4/28/00 3:10:48 PM
~ -18. eV and 1-18.6 keV): 244.90 Date Processed: :10:
14C E"2/B (0-156 keV and 1-156 keV): 452.29 Date Processed: 3;32;88 31048
3H Efflglency (0-18.6 keV): 65.56 Date Processed: 4/28/00 3:10:48 PM o
14C Efficiency (0-156 keV): 96.48 Date Processed: 4/28/00 3:10:48 PM
IPA Background Date Processed: 4/28/00 3:10:48 PM ’
3H Background CPM (0-18.6 keV): 17.33 Date Processed: 4/28/00 3:10:48 PM

14C Background CPM (0-156 keV): 25.60 Date Pro 4 :10:
3H Calibration DPM: 285000 cossed: 4/28/00 3:10:45 B

3H Reference Date: 106/29/99
tion DPM: 134100
Errors and Warnings
End of Errors and Warnings

'
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—— \
>~ 1 280 pL Np Usgpe stock.choh |
VE T~ ()hjgg;hu, ? Q@p&g&g Cﬂt Qj m} shede. | Q;ih o Gle géq Ctafe |
S T —— >
| ) — Np_conceudrehan . W procedive and ego. phreed decenlocd ovv
‘ N — TT—
S R ) | \oagtszcwol 2o Polebool, CnweAcmbolled cpy #3061, vl
;mew Summary: Experimental Conditions ﬁ&}ry Exp Date: 4‘24.1"20\20 —
o Pre-Np spike: ) Post-experiment: ™ L
e Volume (L): = Mass calcite recovered:0-764¢(g) ] N” (a ("W'M Q@/ﬁb' i 2
. SOlution A/B: 4 B | AA -Ca: units: Ve d
} ml Ca added: iml conc: O: L LSA - Np: units: ol
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-] Np added: .23 concd 1% e@m Np/Ca aq; \‘),\,(pz)“ W € 2 70‘0’ ’
L ml 0.32m NaOH added: 0.2 Np/ e e T e v Th O D\V\/\Q‘,\Y\;—g} colubins to 6. 4494 | Qs
: Syringe Np conc (m/l): 096 Sppn~ d:
7 Syringe Caconc (m/l): & 0 35.00ImL of e c(&og-fd) MEX 0PI GX 6l qt'-'lél( -7 ’
e PUMp Infusion Rate:  £.01%3 ml/min L2330kl deod before. MF c- O Qé;pg)w\ 406350 7 mgy’
_ Steady State pH: 8.3 d
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. 4/25/00 §:21:05 PM
- Prorocoill 41 - Manual Np_Pa 3%2S.l:Serial#f 405314

QuantaSmart (TM) - 1.10

Page # 1

Assay Definition-

(St amallyses
of aguesvs Ne
Lo 4lzo|ec0

Assay Description: @ 08.: ‘/‘4}_
Assay Type: Alpha/Beta

Report Name: Manual Np_Pa 3% 2sigma
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%25

Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Fa 3%25\Manual Np_Pa

3%25.txt
Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00
Quench Set:
Count Time (min): 999.99
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 calculate % Reference: Off

Background Subtract: On - 1st Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL UL Bkg Subtract 2S5igma % Terminator
Beta A 0.0 400.0 1st Vial 0.00
Beta B 0.0 2000.0 1st Vial 0.00
Alpha 100.0 400.0 1st Vial 3.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst {nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18
Half Life-

Half Life Correction: Off

User: Nugent

T~
——
——

Y S

L m——

C———————

e ————

I ——

e —————

a————

A 20 [200<> 107

- s

M ijuagyzmﬁ/f“

4/28/00 11:40:09 PM

QuantaSmart (TM) - 1.10

Page # 1

P;;\L'otocqtl# 41 - Manual Np_Pa 3%2S.l:Serial¥ 405314

[ ———

[N ———

User: Nugent

L,5>4~CL¢1CanA¥LS; <ﬁ;y,

geed (dissoed])
Assay Type: Alpha/Beta &:9 r 4—{20 (?WO
Report Name: Manual Np Pa 3% 2sigma

ggtpﬁt Diga Path: C:\Packard\Tricarb\Results\Nu
w Results Path: C:\Packard\Tricarb\R
‘Comma-Delimited File Name: RN
3%2S.txt

Assay Definition-

Assay Description:

gent\Manual Np Pa 3%28
\ . gent\Manual Np Pa 3%2S
C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np Pa

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay {min): 0.00

Quench Set:

Count Time (min): 500.00

Count Mode: Normal

Assay Count Cycles: 1

. R :
#viate/sampler 1 epeat Sample Count: 1

Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low‘CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL UL Bk i

g Subtract 28 % i
Beta A 0.0  400.0 Tot vial o oono ® Terminater
Beta B 0.0 2000.0 st vial 5700
Alpha .100.0  400.0 st vial 3:00

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life

Beta A

Beta B

Alpha

Units Reference Date Reference Time

Cycle 1 Results
S# Count Time CPMA A:2S8% CPMB B:2S%

¢ t Time SRR ns2sy CPMa alpha25% SIS ME
) ) 45.46  1.33 P

1 ) 2.18
: 1.23 12222% ;g; 1;4432.41 1.37  3623.02 g'gg gig'ig??h

. ) . .04  3.05 6676 . .
: S92 2.
‘ 1.09 5253.54  2.65 5251.79 2165 4112.49 3 o9 ggé'lsfé

. 40.67 2.31 5937.22 2.31  3502.54 3.00 AL

) 3.

246.448 %

U ( . N

Poge (/2

FURNIER—

1

. —————
3 Regions Half Life Units Reference Date Reference Time
r"““ Beta A =
: Beta B
e Alpha
| Cycle 1 Results
[ S# Count Time CPMA A:2S8% CPMB B:25% CPMa alpha2S% SIS MESSAGES
\ 1 999.99 34.56 1.08 41.26 0.98 2.01 4.47 838.68 Blowmlc B
| 2 35.61 20.09 12.47 21.47 12.51 122.90 3.05 466.60 NpS4™
— 3 51.04 7.39 25.05 8.66 23.32 85.08 3.07 559.58 Npo2a
! 4 41.67 38.40 6.96 39.95 7.06 104.64 3.06 357.81 uﬁg“*
— 5 67.23 7.86 20.75 9.15 19.45 64.10 3.10 627.51 NpSl&
= 6 69.32 6.92 23.01 8.81 19.84 62.12 3.10 935.74 NpS8a~
— 7 73.71 6.73 22.93  8.38 20.18 58.28 3,11 783.63 NpoA&
; 8 77.27 5.20 28.51 6.66 24.42 55.51 3.11 886.70 Npeox
J— Missing vial 9. . emery

10 36.96 28.21 9.33 30.98 9.12 118.29 3.05 547.98 Npbla
f 11 45,37 6.99 27.90 9.54 22.58 95.94 3.06 1156.58 Npb2o-
I yl 12 64.12 4.20 38.09 5.92 29.80 67.32 3.09 1190.90 Np63o
13 96.32 4.00 32.97 5.94 24.56 44.13 3.14 1354.62 N‘:C‘h’v
\
. L A\
| SIS B
: = r£§

NS N X




106 R | | ~ -

7
‘ ——— M N Voo A
- ]
. - . [ECSEREINEN V
4/25/00 6:21:05 PM QuantaSmart (TM) - 1.10 Page # 2 T~
 Prctocoiif 41 ~ Manual Np_ Pa 3%2S.l:Serial# 405314 User: Nugent -
M W-\/ . R » e ]
PQ&Q 7”/4’ e _4/28/00 3:10:48 PM QuantaSmart (TM) - 1.10 Page # 1
e . 2NC Erotocol Serialf#f 405314 s ———
14 108.79 4.74 26.56 6.51 21.29 38.84 3.16 1088.77 NpéSq N ey -
- < - page 22 —
— e Calibration Information re——
| —— software Version IC: 2.09
YT Software Version EC: 1.10 - s
E: M.Mm‘__\wr_ﬁ Instrument Model: Tri-Carb 3100TR .
Instrument Serial Number: 405314 ———
: — 3H Chi Square: 22.85 Date Processed: 4/28/00 3:10:48 PM
—T 14C Chi Square: 28.30 Date Processed: 4/28/00 3:10:48 PM R
;""‘“ 34 E~2/B (0-18.6 keV and 1-18.6 keV): 244.90 Date Processed: 4/28/00 3:10:48 PM 1
: T 14C E~2/B (0-156 keV and 1-156 keV): 452.29  Date Processed: 4/28/00 3:10:48 PM — \
. 34 Efficiency (0-18.6 keV): 65.56 Date Processed: 4/28/00 3:10:48 PM
i “‘“‘“““‘“’“‘“‘““"‘“ﬂw 14C Efficiency (0-156 keV): 96.48 Date Processed: 4/28/00 3:10:48 PM —
e IPA Background Date Processed: 4/28/00 3:10:48 PM T
; e 3H Background CPM (0-18.6 keV): 17.33 Date Processed: 4/28/00 3:10:48 PM
. 14C Background CPM (0-156 keV): 25.60 Date Processed: 4/28/00 3:10:48 FPM —————
: i 3H Calibration DPM: 285000
e 3H Reference Date: 10/29/99 e
————— e 14C Calibration DPM: 134100
J— Errors and Warnings
" USRI E End of Errors and Warnings s=ss==s====
e
me FUUVURIY S ) |
- B R
‘;_m..w cesm———
! | emsms—— i
| S—
S B S— i
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i R _ﬂM
— e
| e i
T I S ””M]
W.._. A |
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| 4/25/00 _7:52:54 PM QuantaSmart (T™) - 1.10
M SNC Protocol Serial# 405314
i Page 2 14
- Calibration Information
Software Version IC: 2.09 *
f— Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
j— Instrument Serial Number: 405314
‘ 3H Chi Square: 23.16 Date Processed: 4/25/00 7:52:54 PM
14C Chi Square: 22.07 Date Processed: 4/25/00 7:52:54 PM
rm 3H E~2/B (0-18.6 keV and 1-18.6 keV): 263.59 Date Processed: 4/25/00 7:52:54 PM
[ 14C E~2/B (0-156 keV and 1-156 keV): 469.63  Date Processed: 4/25/00 7:52:54 PM
; 3H Efficiency (0-18.6 keV): 65.60 Date Processed: 4/25/00 7:52:54 PM
‘ 14C Efficiency (0-156 keV): 96.41 Date Processed: 4/25/00 7:52:54 PM
o IPA Background Date Processed: 4/25/00 7:52:54 PM
! 3H Background CPM (0-18.6 keV): 16.20 Date Processed: 4/25/00 7:52:54 PM
I 14C Background CEM (0-156 keV): 24.93 Date Processed: 4/25/00 7:52:54 PM
i 3H Calibration DPM: 285000
L 34 Reference Date: 10/29/99
. 14C Calibration DPM: 134100
e Errors and Warnings
; End of Errors and Warnings ==s=======
1
—
-
!
[So—
-

e

e

e |

e

e —

|IRERRR

e

B E—

B — S

o —————
[SSSRRERR———

PRSI

A———————————

e ————

e —

A ———————

S iy
¢
I

4 20 (200> 107

M f\ju%yzvvf—~

4/28/00 3:10:48 FPM

QuantaSmart (TM) - 1.10

Page # 1

INC Erotocol

Calibration Information

Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314
3H Chi Square: 22.85
14C Chi Square: 28.30
34 E~2/B (0-18.6 keV and 1-18.6 keV):

14C E~2/B (0-156 keV and 1-156 keV): 452.29
65.56 Date Processed:
Date Processed: 4/28/00 3:10:48 PM
4/28/00 3:10:48 PM

38 Efficiency (0-18.6 keV):
14C Efficiency (0-156 keV): 96.48
IPA Background Date Processed:
3H Background CPM (0-18.6 keV) :
14C Background CPM (0-156 keV) :
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100

17.33
25.60

Date Processed:
Date Processed: 4/28/00 3:10:48 PM

Serial# 405314

pagelz.

4/28/00 3:10:48 PM

244.90 Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM
4/28/00 3:10:48 PM

Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM

Errors and Warnings
= End of Errors and Warnings
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MNugent”

L4/2v“/00v 12:35:09 PM QuantaSmar’t (™) - 1.10 Page # 1
SNC Protocol Serial# 405314

- ?c%)w 4/4.

- Calibration Information
software Version Ic: 2.09 x

y o\t

= goftware Version EC: 1.10

| Tnstrument Model: Tri-Carb 3100TR

— Instrument Serial Number: 405314

i 34 Chi Square: 14.60 Date Processed: 4/24/00 12:35:09 PM

[ 14C Chi Square: 15.16 Date Processed: 4/24/00 12:35:09 PM

| 34 E~2/B (0-18.6 keV and 1-18.6 keV): 263.01 Date processed: 4/24/00 12:35:09 PM
- 14C E~2/B (0-156 keV and 1-156 keV): 485.01 Date Processed: 4/24/00 12:35:09 PM
! 34 Efficiency (0-18.6 keV): 65.96 Date processed: 4/24/00 12:35:09 PM

— 14c Efficiency (0-156 keV): 96.77 Date Processed: 4/24/00 12:35:09 PM

i IPA Background Date processed: 4/24/00 12:35:09 PM

J— 3H Background CPM (0-18.6 keV): 16.35 Date Processed: 4/24/00 12:35:09 PM
| 14C Background CPM (0-156 keV): 24,38 Date pProcessed: 4/24/00 12:35:09 PM
: 38 Calibration DPM: 285000

rwu 34 Reference Date! 10/29/99

s 14C Calibration DPM: 134100

| - Errors and Warnings

[ —- End of Errors and Warnings ==s======E

i
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S — M N ag o
— N v
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bmw““m"”‘\ o . | o
MWW___\K f"/_z‘_s_l/:go 3:10:48 PM QuantaSmart (TM) - 1.10 Pa #
S— SNC Erotocol Serial# 405314 ge ¥.: e
-
*_MWW_W____\/ T
‘ G.ge 2]
— | page>lz o
Calibration Information m—
e [ Software Version IC: 2.09 T
software Version EC: 1.10 -
S —— Instrument Modgl: Tri-Carb 3100TR o
i gnstrument Serial Number: 405314
H Chi Square: 22.85 Date Pro : T
. cessed: 4/28/00 3:10:48 P! T
- 14C Chi Square: 28.30 Date Processed: 4/28/00 3:10:48 Pﬁ

NIRRT

——

s—— | R——

————————

3H E~2/B (0-18.6 keV and 1-18.6 keV) :
é4C EA?/B (0-156 keV and 1-156 keV): 452.293
1§CE§§§§é§2ﬁZY(?Bf§ég t:z;i gg.ig gate Processed: 4/28/00 3:10:48 PM
ggABBaikgrougd Date Processed:.4/28/3893?§8?§§s§g: 4/28/00 3:10:48 M
ackground CPM (0~18.6 keV): 17.33 Date : :10:

l4cC Bagkgrognd CPM (0-156 keV): 25.60 Date iigizzzzg3 3;%2?00 3:10:48 ey
3H Calibration DPM: 285000 ’ 00 3:10:48 B
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings

244.90 Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM
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LMWWM«4/25/00 6:21:05 PM

QuantaSmart (TM) - 1.10

Page # 1 r““-\r,,www~

—

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta
Report Name:

Raw Results Path: C:\Packard
3%2S.txt
Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (
Pre~Count Delay (min): O.
Quench Set:
Count Time (min):
Count Mode: Normal
Assay Count Cycles: 1
#Vials/Sample: 1

999.99

S— Background Subtract: On - 1lst Vvial
Low CPM Threshold: Off
s 2 Sigma % Terminator: On - Any Region
S In Use Discriminator: 137
I
b . Regions LL
1 - Beta A 0.0 400.0
! Beta B 0.0 2000.0
prmm— Alpha 100.0 400.0
i
prm— Count Corrections-
FWMWMMMM Static Controller: On
Colored Samples: n/a
L — Coincidence Time (nsec): 18
e Half Life-
: Half Life Correction: Off
; — Regions Half Life
; Beta A
m——— Beta B
| Alpha
LM_WMMWWW Cycle 1 Results
| s# Count Time CPMA
A 1 999.99 34.56
i 2 35.61 20.09
i 3 51.04 7.38
— 4 41.67 38.40
! 5 67.23 7.86
—————— 6 69.32 6.92
7 73.71 6.73
—— 8 77.27 5.20
Missing vial 9.
—————— 10 36.96 28.21
11 45.37 6.99
A 12 64.12 4.20
[ 13 96.32 4,00

s ——

Protncol# 41 - Manual Np_Pa

Manual Np_Pa 3% 2sigma
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

3%28.1:Serial# 405314

LA awe
agueovs Np 5
4[24 (2000

1< of

\Tricarb\Results\Nugent\Manual Np_Pa 3%25

sec):
00

Repeat Sample Count: 1
Calculate % Reference:

ist Vial
1st Vial
1st Vvial

Luninescence Correction: Off

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent

Off

Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Units

A:25%

1.08
12.47
25.05

6.96
20.75
23.01
22.93
28.51

9.33
27.90
38.09
32.97

Reference Date

CPMB
41.26
21.47

8.66
39.95

9.15

8.81

8.38

6.66

30.98
9.54
5.92
5.94

B:25%

12

24

22

.98
.51
23.
.06
19.
19.
20.
.42

32

45
84
18

.12
.58
29.
24.

80
56

UL Bkg Subtract 2Sigma % Terminator

0.00
0.00
3.00

CPMa

2.

122
85

62
58

118
95

44

01

.90
.08
104.

64.
.12
.28
55.

64
10

51

.29
.94
67.
.13

32

Reference Time

alpha2S%

Wwwwwwws

3.
3.
3.
3.

.47
.05
.07
.06
.10
.10
.11
.11

05
06
09
14

SIS

838
466

559.
357.
627.

935

783.
886.

547.
1156.

1190
1354

.68
.60

58
81
51
.74
63
70

98
58
.90
.62

User: Nugent

@a%ﬂl/z,t

\Manual Np_Pa 3%25\Manual Np_Pa

MESSAGES
Blawmlc &
Np54 e
NpSoa
y)eEéﬂL
NpS TG
hﬁoSSa/
PfPSQK/
ﬂlr@OCb
EmMP
pJpGEZ
Npb20-
Np 63
Nfc4w/

||

|

L

|

|

|

W{K 11

|

4/28/00 11:40:09 PM

MNW“

QuantaSmart (TM) - 1.10

Page # 1

Protocol# 41 - Manual Np_Pa 3%2S.1:Serialf# 405314

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

L%”CVV\“QA’SL\S <C>f
seeds (dissob-ed)
G Al24 190

Report Name: Manual Np_Pa 3% 2sigma

Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa

3%28.txt
Count Conditions-

Nuclide: Manual Np/Pa

Quench Indicator: SIS

External Std Terminator (sec): n/a

Pre-Count Delay (min):
Quench Set:
Count Time (min): 500.00
Count Mode: Normal

Assay Count Cycles: 1
#Vials/Sample: 1

0.00

Repeat Sample Count: 1

Calculate % Reference: Off

Background Subtract: On - 1lst Vial

Low CPM Threshold: Off

UL Bkg Subtract 2Sigma % Terminator

lst Vial 0.00
1st Vvial 0.00
1st Vial 3.00

2 Sigma % Terminator: On - Any Region
In Use Discriminator: 137

Regions LL

Beta A 0.0 400.0

Beta B 0.0 2000.0

Alpha 100.0 400.0

Count Corrections-

Static Controller: On

Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Regions Half Life Units Reference Date
Beta A
Beta B
Alpha
Cycle 1 Results
S# Count Time CPMA A:2S% CPMB B:2S% CPMa
1 500.00 37.28 1.46 45.46 1.33 2.18
2 1.23 17447.27 1.37 17446.41 1.37 3623.02
3 0.67 6455.26 3.05 6456.04 3.05 6676.92
57 4 1.09 5253.54 2.65 5251.79 2.65 4112.49
£27 5 1.27 5940.67 2.31 5937.22 2.31 3502.54

Z
2,

Reference Time

alpha25%

User: Nugent

Pagel/- T

SIS MESSAGES st
6.05 890.56@lank B ‘
3.00 210.13S6
2.99 221.18€€
2.99  230.2587
3.00 246.44 8%

-

RERRN
/

|
[

V/‘\

)|
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4/28/00 3:10:48 PM QuantaSmart (TM) - 1.10

Page # 1

SN~ Pro%ocol Serial# 405314

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10 s

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 22.85 Date Processed: 4/28/00 3:10:48 PM

14C Chi Square: 28.30 Date Processed: 4/28/00 3:10:48 PM

3H E~2/B (0-18.6 keV and 1-18.6 keV): 244.90 Date Processed: 4/28/00
14C E~2/B (0-156 keV and 1-156 keV): 452.29 Date Processed: 4/28/00

3H Efficiency (0-18.6 keV): 65.56 Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM

14C Efficiency (0-156 keV): 96.48
IPA Background Date Processed: 4/28/00 3:10:48 PM
3H Background CPM (0-18.6 keV): 17.33

pogy 2/2

3:10:48 PM
3:10:48 PM

Date Processed: 4/28/00 3:10:48 PM

14C Background CPM (0-156 keV): 25.60 Date Processed: 4/28/00 3:10:48 PM

3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings ===s======

QuantaSmart (TM) - 1.10 Page # 2 ¢
| ‘ Protocoli} 41 - Manual Np_Pa 3%2S.1l:Serial# 405314 User: Nugent T~
| ;
— gl
14 108.79 4.74 26.56 6.51 21.29 38.84 3.16 1088.77 NFggq ”“\‘J/M
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b 4/25/00 7:52:54 PM

QuantaSmart (TM) - 1.10

SNC Prcecionol

Calibration Information
Software Version IC: 2.08
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314
3H Chi Square: 23.16
14C Chi Square: 22.07

14C E"2/B (0-156 keV and 1-156 keV):
3H Efficiency (0-18.6 keV):

Efficiency (0-156 keV): 96.41

14C Background CPM (0-156 keV):
3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings

Serial# 405314

Py

Date Processed: 4/25/00 7:52:54 PM
Date Processed: 4/25/00 7:52:54 PM
3H E"2/B (0-18.6 keV and 1-18.6 keV): 263.59 Date Processed:

4/25/00 7:52:54 PM

469.63 4/25/00 7:52:54 PM

Date Processed:

65.60 Date Processed: 4/25/00 7:52:54 PM
Date Processed:

| i

| 1

| ‘ PA Background Date Processed: 4/25/00 7:52:54 PM

i A 3H Background CPM (0-18.6 keV): 16.20 Date Processed: 4/25/00 7:52:54 PM
|

| m W(

4/25/00 7:52:54 PM

24.93 Date Processed: 4/25/00 7:52:54 PM

End of Errors and Warnings

l24[A15
Mivged™

4/28/00 3:10:48 PM

QuantaSmart (TM) - 1.10

Page # 1

SN~ Protocol

Serial# 405314

Calibration Information
Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri- Carb4gégg£R
rial Number:
ggsgigmggﬁaiz. 22.85 Date Processed: 4/28/00 3:10:48 PM
14C Chi Square: 28.30 Date Processed: 4/28/00 3:10:48 PM
34 E~2/B (0-18.6 keV and 1- -18.6 keV):
14C E~2/B (0-156 keV and 1-156 keV): 452.29
3 Efficiency (0-18.6 keV): 65. 56 Date Processed:

IPA Background Date Processed: 4/28/00 3:10:48 PM
3H Background CPM (0-18.6 keV):
14C Background CPM (0-156 keV):
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100

= Errors and Warnings

25.60

244.90 Date Processed:
Date Processed:
4/28/00 3:10:48 PM
14C Efficiency (0-156 keV): 96.48 Date Processed: 4/28/00 3:10:48 PM

17.33 Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM

?xlé¥‘2/2,

B
|
—

4/28/00 3:10:48 PM
4/28/00 3:10:48 PM B
!
J——
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4/28/00 3:10:48 PM QuantaSmart (TM) - 1.10

Page # 1

SN~ Pro%ocol Serial# 405314

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10 y
Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 22.85 Date Processed: 4/28/00 3:10:48 PM
14C chi Square: 28.30 Date Processed: 4/28/00 3:10:48 PM
34 E~2/B (0-18.6 keV and 1-18.6 keV): 244.90
14C E~2/B (0-156 keV and 1-156 keV): 452.29
3H Efficiency (0-18.6 keV): 65.56 Date Processed: 4/28/00 3:10:48 PM

14C Efficiency (0-156 keV): 96.48 Date Processed: 4/28/00 3:10:48 PM

IPA Background Date Processed: 4/28/00 3:10:48 PM

3H Background CPM (0-18.6 keV): 17.33 Date Processed: 4/28/00 3:10:48 PM
14C Background CPM (0-156 keV): 25.60 Date Processed: 4/28/00 3:10:48 PM
3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings ==s========

pogy 2f2

Date Processed: 4/28/00 3:10:48 PM
Date Processed: 4/28/00 3:10:48 PM

— ¢
4/24/00 12:35:09 PM QuantaSmart (TM) - 1.10 Page # 1 —T——
Twmmmmsuc Protocol Serial# 405314 ,
Calibration Information . ‘
; Software Version IC: 2.09 T ————
e Software Version EC: 1.10
! Instrument Model: Tri-Carb 3100TR ———
: Instrument Serial Number: 405314 i
} /‘V 3H Chi Square: 14.60 Date Processed: 4/24/00 12:35:09 PM —————
i 14C Chi Square: 15.16 Date Processed: 4/24/00 12:35:09 PM
! 3H E*2/B (0-18.6 keV and 1-18.6 keV): 263.01 Date Processed: 4/24/00 12:35:09 PM ——
| 14C E~2/B (0-156 keV and 1-156 keV): 485.01 Date Processed: 4/24/00 12:35:09 PM ;
3H Efficiency (0-18.6 keV): 65.96 Date Processed: 4/24/00 12:35:09 PM -
{ | 14C Efficiency (0-156 keV): 96.77 Date Processed: 4/24/00 12:35:09 PM T
IPA Background Date Processed: 4/24/00 12:35:09 PM 1
3H Background CPM (0-18.6 keV): 16.35 Date Processed: 4/24/00 12:35:09 PM e s
"“**‘TQX 14C Background CPM (0-156 keV): 24.38 Date Processed: 4/24/00 12:35:09 PM .
'/}rXHU H Calibration DPM: 285000 o
O H Reference Date: 10/29/99
\ ; N 14c calibration DPM: 134100 e
—ffﬁﬁA#é Errors and Warnings |
: End of Errors and Warnings ========== mg'"-“‘k””"“
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\‘”—”"W Syringe Ca conc (m/1):  0.0{w 71.030 mi Caidded, \583’&%1 beboce Np- ‘_‘\ 1 = N 50{4"% NmMMtﬁa

: gumg IrgfusxonHRate 0. 3\7;jsml/mu% % Lv:ﬁimss Meass bfﬁ;c#f,‘
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‘ 4/28/00 7:25:06 AM QuantaSmart (TM) - 1.1 Page # 1 - !\h‘;m-v. 3 3’(‘&6\3 . {
———— Protocpl# 41 - Manual Np Pa 3%2S.1Serialf 405314 User: Nugent Vv \
| B -\V__._..-——-—-—- |
| -Q Pt — | —
Assay Definition- LS"’ML’(‘ LS \
: Assay Description: a{bkus N? 4‘/26
—
— . Lot ment 47 \
) Assay Type: Alpha/Beta Y Qa —
— Report Name: Manual Np_Pa 3% 2sigma ):WA(WV\V\L&]&{S/ O 317)?)_) \
: " Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S —_—
— Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S \
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa .
S— 3%2S.txt nal \
[ Count Conditions- ‘ ~r \
| .
‘ Nuclide: Manual Np/Pa —— H
Quench Indicator: SIS y
I External Std Terminator (sec): n/a |
]
— Pre-Count Delay (min): 0.00
) Quench Set: +
e —— Count Time (min): 500.00 \
| ¢ Count Mode: Normal —
L — Assay Count Cycles: 1 Repeat Sample Count: 1 T \
| #Vials/Sample: 1 Calculate % Reference: Off
" Background Subtract: On - 1lst Vial \
‘ Low CPM Threshold: Off \
2 Sigma % Terminator: On - Any Region
|
E““"‘““‘“ In Use Discriminator: 137
— Regions LL UL Bkg Subtract 2Sigma % Terminator
! Beta A 0.0 400.0 1st Vial 0.00
‘r----~ Beta B 0.0 2000.0 1st Vial 0.00
| Alpha 100.0 400.0 1st Vvial 3.00
Count Corrections-
i
Static Controller: On Luminescence Correction: Off
| Colored Samples: n/a Heterogeneity Monitor: n/a
| Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
E— Half Life-
F—-———— Half Life Correction: Off
! Regions Half Life Units Reference Date Reference Time
— Beta A
: Beta B
‘T__* Alpha
} Cycle 1 Results | \ \
S# Count Time CPMA A:2S% CPMB B:25% CPMa alpha2S% SIS MESSAGES i
pr— 1 500.00 33.15 1.55 39.74 1.42 2.17 6.07 853.84 Blomk B
2 36.40 11.90 19.19 13.34 18.60 119.97 3.06 589.91 Np(oéq, - ’ f
3 39.73 5.96 34.39 7.98 28.35 109.76 3.06 942.16 Npbla
| 4 34.98 6.10 35.75 7.54 31.72 124.87 3.05 877.46NptLEa JR———
5 32.04 6.77 33.86 9.35 27.14 136.59 3.05 1134.42N b9a \
! 6 32.21 5.50 40.92 8.10 30.88 135.89 3.05 1486.71 Np70~ R N
FR— 7 31.79 8.21 28.48 9.65 26.49 137.62 3.05 757.83 Np Tta \
R
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4/27/C0 7:30:13 PM QuantaSmart (TM) - 1.10 51?42,"5 Sy*e“%j-
SNC Protocol Serial# 405314

Calibration Information

Software Version IC: 2.09
software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314

3H Chi Square: 9.68 Date Processed: 4/27/00 7:30:13 PM
14C Chi Square: 13.05 Date Processed: 4/27/00 7:30:13 PM

3H E~2/B (0-18.6 keV and 1-18.6 keV): 255.57 Date Processed: 4/27/00 7:30:13 PM
14C E~2/B (0-156 keV and 1-156 keV): 455.46 Date Processed: 4/27/00 7:30:13 PM

14c Efficiency (0-156 keV): 96.32 Date Processed: 4/27/00 7:30:13 PM i

IPA Background Date Processed: 4/27/00 7:30:13 PM "
3H Background CPM (0-18.6 keV): 16.77 Date Processed: 4/27/00 7:30:13 PM |

[—
e
3H Efficiency (0-18.6 keV): 65.73 Date Processed: 4/27/00 7:30:13 EM S S
[ \\\\
14C Background CPM (0-156 keV): 25.28 Date Processed: 4/27/00 7:30:13 PM }
L"—-——\

3H Calibration DPM: 285000

3H Reference Date: 10/29/99 \_ \\\\

14C Calibration DPM: 134100 ) " b i
= Errors and Warnings | \\\ )

End of Errors and Warnings =ss==s===== : - \\\
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4/28/00 11:40:09 PM

QuantaSmart (T™M) - 1.10

Page # 1

Protoco:# 41 - Manual Np_Pa 3%2S.lSerialf# 405314

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

(SA4 U'W"LW
L geods (disse

£ -

L Al (2000 -

Report Name: Manual Np Pa 3% 2sigma
Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 33%2S
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa

3%2S.txt
Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS

External Std Terminator (sec): n/a

Pre-Count Delay (min)
Quench Set:
Count Time (min):
Count Mode: Normal
Assay Count Cycles: 1
#vials/Sample: 1

500.00

0.00

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial

Low CPM Threshold: Off

o

2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL

Beta A 0.0 400.0
Beta B 0.0 2000.0
Alpha 100.0 400.0

Count Corrections-
Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec):

Half Life-

UL Bkg Subtract

18

Half Life Correction: Off

1st Vial
1st Vial
1st Vial

0.0

2Sigma % Terminator

0

0,00
3.00

Luminescence Correction: Off

Heterogeneity Monitor: n/a

Delay Before Burst (nsec): 7S

Regions Half Life Units Reference Date

Beta A

Beta B

Alpha

Cycle 1 Results

S# Count Time CPMA  A:2S5% CPMB B:25% CPMa

1 500.00 37.28 1.46 45.46 1.33 2.18
2 1.23 17447.27 1.37 17446.41 1.37 3623.02
3 0.67 6455.26 3.05 6456.04 3.05 6676.92
4 1.09 5253.54 2.65 5251.79 2.65 4112.49
5 1.27 5940.67 2.31 5937.22 2.31 3502.54

Wwed )

User: Nugent

Pogesls

Reference Time

alpha2s%

WNN W

.05
.00
.99
.99
.00

SIS MESSAGES

890. 56Dk
210.13 €6
221.18 €6
230.258 7
246.44 8%

B

(onclusvom s

Npaois ey

L

§§j
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T 4/28/00 3:10:48 PM QuantaSmart (TM) - 1.10 Page # 1 L !\l‘."“‘}’ ) g*e‘dk‘j *

. S8NC Protocol Seriali# 405314 "
! " |
- — N | |

— pa 844/4—

—

T—

\

T —

Calibration Ipformation B
e Software Version IC: 2.09 —]
—

——

———

—————

——

———

Software Version EC: 1.10
—— Instrument Model: Tri-Carb 3100TR
! Instrument Serial Number: 405314
[N— 3H Chi Square: 22.85 Date Processed: 4/28/00 3:10:48 PM
14C Chi Square: 28.30 Date Processed: 4/28/00 3:10:48 PM
[ 34 E~2/B (0-18.6 keV and 1-18.6 keV): 244.90 Date Processed: 4/28/00 3:10:48 PM
14C E~2/B (0-156 keV and 1-156 keV): 452.29 Date Processed: 4/28/00 3:10:48 PM
i 3H Efficiency (0-18.6 keV): 65.56 Date Processed: 4/28/00 3:10:48 PM
! 14C Efficiency (0-156 keV): 96.48 Date Processed: 4/28/00 3:10:48 PM
IPA Background Date Processed: 4/28/00 3:10:48 PM

rw 3H Background CPM (0-18.6 keV): 17.33 Date Processed: 4/28/00 3:10:48 PM

! ) 14C Background CPM (0-156 keV): 25.60 Date Processed: 4/28/00 3:10:48 PM \\\\
o 3H Calibration DPM: 285000

' 3H Reference Date: 10/29/99 \\\\
T 14C Calibration DPM: 134100 M}/—-

LNM; = Errors and Warnings : \\\

End of Errors and Warnings ===ssss=== — \\\
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é\imry Experimental Conditions

Pre- Np spike:

Volume (L): {0
Solution A/B: A

ml Caadded: &  conc: O.\wlC

ml HCO3 added: 8  conc: O‘\w&l;_.
Mass calcite added (g): .09 0&3

Post-Np spike:

ml Np added: 0.25 conc: |{ xﬂmﬂ .
ml 0.32m NaOH added: ©- 15

Syringe Np conc (m/l): 2.02 ppim

Syringe Ca conc (m/1): €Ol I
Pump Infusion Rate: ¢ 0\33 ml/min

Steady State pH: %33
Temp, init. (Celcius):  20.7°C
Temp, final (Celcius): 23- 2%

Exp Date: Blzlzooo

Post-experiment:

Mass calcite recovered:0.8 §5g)
AA - Ca: units:
LSA - Np: units:
Sample Numbers: _ 72 - 25"
Seecf—NoSeec MDJLLO’H
Calculated:
Pttn Rate:
Np/Ca aq:
Np/Ca solid:
Kd:

22.%24 w»LvC(dCié v Ca S(\\jw\—s,%)
4«@,‘95’]:,"\1,\,4*(;-'*6‘ Ne

Seecl cavidist e £ (fare o - A 1 hehonbvolee -

'M?QQ)OM,N’/ 6\/"_\;.-«40\ (’)W(M axs 2-2 cf(’ Thas hot\‘fb@o\{_ CNWEA

esntrolled copy 30|,

\}Q”C& CW ;"1' 1 S%(}J‘h/(v\ :

Malc . BOW\L@ZO:?M Mal S/zwm

1\8 xV = BOW&XZ/WM =S V= M 0.51085

Bt Cap: |[.400
0.51424 0f 1Bpnm SEvekcolfin

0.0lm (o sl added to 300325 gﬂxmL

{one 5\45“: WEoowm = Co % 20.0333 3 =

2;02(3(; Cnb“\:
[

—~——

\

\\

T~ |

\

Calcde Seds '=,

| - 10023 = 0008 = [.d00T g added
\ ‘ M&SS thc:ﬁe Serds qu& Calede ceocl s mmamine Mo
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QuantaSmart (TM) - 1.10

Page # 1 ™

Protocel# 41 - Manual Np_Pa 3%2S.1l1:Serial# 405314

Assay Definition-

Assay Description:

Assay Type: Alpha/Beta

L SAGmolsis for
qcb«/ s Somples
L Bl2{2000

Report Name: Manual Np_Pa 3% 2sigma
output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2sS
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

Comma-Delimited File Name: C:\Packard\Tric

3%2S.txt
Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS

External Std Terminator (sec): n/a
Pre-Count Delay {min): 0.00

Quench Set:

Count Time {(min): 500.00
Count Mode: Normal
Assay Count Cycles: 1

#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial

Low CPM Threshold: Off

2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Regions LL

Beta A 0.0 400.0
Beta B 0.0 2000.0
Alpha 100.0 400.0

nt Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life~

Half Life Correction: Off
Regions Half Life

Beta A

Beta B

Alpha

Cycle 1 Results

S# Count Time CPMA

1 500.00 33.32
2 4.78 406.85
3 0.47 7828.39
4 35.53 44.98
5 31.54 11.10
6 25.81 15.23
7 19.64 17.04

UL Bkg Subtract

A:

21

19.

Oy Wb

25igma % Terminator

Ist Vial 0.00
1st Vial 0.00
lst Vial 3.00

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Units Reference Date Reference Time

25% CPMB B:2S% CPMa alpha2S% SIS MESSAGES
.55 39.98 1.41 2.21 6.02 861.47 B
.72 409.60 4.74 927.50 3.01 222.98

.30 7832.36 3.30 9723.33 2.96 173.09 2

70 46.59 6.81 122.90 3.06 372.90}Jp72“-
.88 12.49 21.15 138.73 3.05 532.56 Npi3a
.33 16.47 18,29 170.09 3.04 411.46“‘;7‘1’“‘

04 17.96 19.39 224.27 3.03  378.53 Np 5o

User: Nugent __|

Pagp \/2-

arb\Results\Nugent\Manual Np_Pa 3%25\Manual Np Pa
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QuantaSmart (TM) - 1.10
SNC Protocol Serial# 405314
page2
Calibration Information
Software Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 405314
3H Chi Square: 11.29 Date Processed: 5/2/00 7:26:49 PM
14C Chi Square: 26.17 Date Processed: 5/2/00 7:26:49 PM
3H E*2/B (0-18.6 keV and 1-18.6 keV): 254.81 Date Processed: 5/2/00 7:26:49 PM
14C E~2/B (0-156 keV and 1-156 keV): 463.38 Date Processed: 5/2/00 7:26:49 PM
3H Efficiency (0-18.6 keV): 66.01 Date Processed: 5/2/00 7:26:49 PM
14C Efficiency (0-156 keV): 96.43 Date Processed: 5/2/00 7:26:49 PM
_IPA Background Date Processed: 5/2/00 7:26:49 PM
3H Background-CPM (0-18.6 keV): 17.02 Date Processed: 5/2/00 7:26:49 PM
14C Background CPM (0-156 keV): 25.80 Date Processed: 5/2/00 7:26:49 PM
3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100
========== Errors and Warnings
End of Errors and Warnings ==s=======
[

Page # 1 "




"~ 7
Sampler{'
T \ Mass i
Name bomege:ll in grams) —
cap b+c+s
5200-1 16.7172 N Subdide ihes T
e 71722
22005 163298 255913 Ay
— 5280‘3 169157  25.168 26.0558 03.0868 Npa72 168 , 5/8/00 12:42:58 P Quantasmart (TM)
0-4 16.7463 24 8215 25.6788 94.4718 Npa73 16 5419 19.8267 Protocolll 41 - Manual Np_Pa 3%28.1:53:131# 405314
_— . 25.3332 94.1710 Npa74 16'6642 19.6541
: 19.6 ‘ Prassm—
R 94.0409 Npa75 16.917 199232 L% O/V“’\QA»J& LS ga-f
-
Assay pefinition~
Seeds (duesowedd pazs! o
Yy Description: . . /'7
G Bzl ed® g - o
g_‘l’ﬂ(\mar\m " nssay Type: Alpha/Beta
7 report Name? Manual Np_Pa 3% 2sigma —
MD P " C . Output Datd path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%25
| W nfreases (/{L( L~ ’T‘\Q- Raw Results path: C:\Packard\‘l‘ricarb\Results\Nugent\Manual Np_Pa 3%28 .
(\\(\\ - ) 2.0 LA g = . Comma—Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_FPa B%ZS\Manual Np_Pa
e 0o Wit ' re st N a2 - -
LI Lot Npa, ‘" < - = s.txt S——
A A N Ve
) wWipn e (—-““"@ iti
\ o @] 2 c&‘ Count conditions= I
- Nuclide: Manual Np/Pa
! Quench indicator: s1
a— gxternal std Terminator (sec)* n/a
N pre-Count Delay (min) : —
™. e guench Set:
Count Time (min) * 600.00 e—
Count Mode: Normal.
Assay Count cycles: 1 Repeat gample Count: 1 e
\ #Vials/sample: T calculate 3 Reference: off
\ Background gubtract: On - 1st vial r—
Low CPM Threshold: off Y
\ 2 Sigma % Terminator: on - Any Region R
L in Use Discriminator: 137 ot
\ Regions L UL Bkg subtract 2sigma % Terminator »m.___‘
Beta A 400.0 1st Vial 0.00
peta B 0.0 2000.0 1st Vial 0.00 N
\ Alpha 100.0 400.0 1st Vial 3.00
; Count Corrections~ e
: \\ | static controller: on Luminescence Correction: off "
i Colored samples: n/@ Heterogeneipy Monitor: n/a
i Ccoincidence Time (nsec)* 18 Delay Before pBurst (nsec)? 15 —
! g
| \\ Half Life- -
3 \ Half Life correction: Off !
S, - Regions Half Life Units reference Date reference Time !
" Beta A !
.. S S Beta B §
>, ) alpha :
~ — S 7
- cycle 1 Results &S%\\Ad) -
" [ S# Count Time CPMA A 25% CPMB B:25% CPMa alphaZS% SIS MESSAGES .
- 1 600.00 32.62 1.43 39.15 1.30 2.13 5.59 851.12 2ow¥ B, r-'
—— 2 34.54 60.08  9.51 61.75 5.60 126.53 3 05 333.78 N("{“v
3 33.63 15.10 16.07 16.96 15.52 130.04 3.05 610.14 S N_P‘S‘ﬂ;“i "
N, 4 25.12 12.64 21.56 14,28 20.74 174.82 S0 61171 FY o N ggi‘; i
5 22.85 15,12 19.36 16.74 18.93 192.40 3.03 610.40 wpsET Ne=T I
/}\_“ 6 22.59 15.01 19.60 17.74 18.12 194.68 3.03 815.40 Neggﬂ- !
b - 7 329.88 3,87 21.01 5.55 16.16 0.00 0.00 1288.81 Soect B\Cv\"k-
A 8 1.84 7804.88 1.67 7808.68 1.67 2419.06 3.00 243.61 sa ¢ »2zes) i
9 4.02 4354.69 1.52 4358.12 1.52 1105.08 3,00 235.82 2\0 (Se 2 ) ;
o 7C>
A 10 2.01 8335.54 1.55 8339.96 1.55 2263.54 2.97 246.03 1 (s 7
. ‘ R
i
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2 e
m——— . 5/7/00 6:35:15 PM QuantaSmart (T™) - 1.10 Page # 1 ‘
samplet®" Mass (all in grams) =}~ SNC ®rotocol Serial# 405314 ’
T Name bottle+cap b+c+s b+c+ a RO
s+acid R
5200-1 16.7172 25.1836 93.9868 Npa 819 19.8267 J— -
e 52002 16.9298 26.0558 94.4718 Npa73  16.6412 19.6541 T Pagf 2[2- ——
) 5200-3 16.9157 25.6788 94.1710 Npa74  16.6643 19.6794 — ga%igritiggrigggr?g?ignog
. 5200-4 16.7463 25.3332 94.0409 Npa7s  16.917 19.9296 | Software vVersion EC: 1.10 o]
e Instrument Model: Tri-Carb 3100TR
I Instrument Serial Number: 405314 — ‘
S— : R
J— 3H Chi Square: 31.04 Date Processed: 5/7/00 6:35:14 PM
. ‘ 14C Chi Square: 31.06 Date Processed: 5/7/00 6:35:14 PM ]
H E*2/B (0-18.6 keV and 1-18.6 keV): 253.02 Date Processed: 5/7/00 6:35:14 PM
14C E~2/B (0~156 keV and 1-156 keV): 469.05 Date Processed: 5/7/00 6:35:14 PM m——
\ H Efficiency (0-18.6 keV): 65.87 Date Processed: 5/7/00 6:35:14 PM
14C Efficiency (0-156 keV): 96.65 Date Processed: 5/7/00 6:35:14 PM —
g«'ﬂf\ mamg . T— IPA Background Date Processed: 5/7/00 6:35:14 PM
. - . ) 3H Background CPM (0-18.6 keV): 16.97 Date Processed: 5/7/00 6:35:14 PM —
Mo toinlCreases dL( i % em»efhm—‘f\_»f"“ W’*—&H » S 14C Background CPM (0-156 keV): 25.07 Date Processed: 5/7/00 6:35:14 PM
[ i e , g“@ 3H Calibration DPM: 285000 .
Q‘“ﬁ’\ e XTe UV WH/\r\ Lowae Nb ap AN S V\fk"\(@l * — 3H Reference Date: 10/29/99
= ' v 14C Calibration DPM: 134100 i 1
s ========== Errors and Warnings
========== End of Errors and Warnings s====s====
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——5/7/00 7:22:09 AM
Frot-col# 41 - Manual Np_Pa 3%2S.lSerial# 405314

P

Dl |

QuantaSmart (TM) - 1.10 Page # 1

User: Nugent

oo /o

LS4 a.m&v(L«J&t‘S of
aquesvs &Wp\o&‘@f

aLprimont 56 (7@06 .
Assay Type: Alpha/Beta _ ESudLaw%slS pay’ B and pagy 4—)
Report Name: Manual Np_Pa 3% 2sigma

Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28

Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np Pa
3%2S.txt

.ssay Definition-

Assay Description:

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set:

Count Time {(min): 500.00

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

In Use Discriminator: 137

Qegions LL UL Bkg Subtract 2Sigma % Terminator
eta A 0.0 400.0 1st Vial 0.00
Beta B 0.0 2000.0 1st Vial 0.00

Alpha 1060.0 400.0 1st vial 3.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-~

Half Life Correction: Off

Regions Half Life Units
Beta A

Beta B

Alpha

Reference Date Reference Time

Cycle 1 Results

S# Count Time CPMA A:2S% CPMB B:25% SIS MESSAGES
.10 850.83%\uk B
.05  371.57 8pT6a
.06 1016.09Mp T«
.04 332.48NJp TS
.05 T78.48NY{ T4
.04  670.84 Ng I

CPMa alpha2S%
500.00 33.01 1.56 39.53 1.42 2.15
35.44 55.87 5.74 58.16 5.79 123.33
37.82 11.30 19.69 14.26 17.19 115.41
28.54 84.79 4.83 86.96 4.88 153.56
30.56 12.70 19.68 14.92 18.28 143.30
28.05 10.59 24.05 12.88 21.67 156.28
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e & 1 6 /00 8:14:29 PM
_SNC Protocol

@\ [ s i

133

& ulreso

QuantaSmart (TM) - 1.10
Serial$# 405314

Page §# 1

@oua,e Q/+

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 15.23 Date Processed: 5/6/00 8:14:29 PM

14C Chi Square: 21.28 Date Processed: 5/6/00 8:14:29 PM

3H E"2/B (0-18.6 keV and 1-18.6 keV): 272.52 Date Processed: 5/6/00 8:14:29 pM
14C E”2/B (0-156 keV and 1-156 kev): 499.79 Date Processed: 5/6/00 8:14:29 PM
3H Efficiency (0-18.6 keV): 66.07 Date Processed: 5/6/00 8:14:29 PM

14C Efficiency (0-156 keV): 96.36 Date Processed: 5/6/00 8:14:29 PM

IPA Background Date Processed: 5/6/00 8:14:29 PM

3H Background CPM (0-18.6 keV): 15.77 Date Processed: 5/6/00 8:14:29 PM

14C Background CPM (0-156 keV): 23.32 Date Processed: 5/6/00 8:14:29 PM
3H Calibration DPM: 285000
3H Reference Date: 10/29/99
14C Calibration DPM: 134100

—————————— Errors and Warnings

TR

End of Errors and Warnings =====s====
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QuantaSmart (TM) - 1.10 Page # 1

Proiocoi# 41 - Manual Np_Pa 3%2S.1Serial# 405314

3
LSt aatpis € Fog 74

User: Nugent -

Conclosoen - Npag. Wl dru o Sundee MNp s deo

M. Mger 4=

i ) [V AN \
Ll TYU bg 6"wl\’\ B&*"‘A 3\‘7]7"’\» N L("]’) Lﬁ\/\l-&."" [\.&(
v J U 7
FMMM\D\‘\M

L Survt o
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[ U ES T—

— Assay Definition- .
Seeds (dissPwed) B
R Assay Description: - ‘
Lupefinen S|b|weo.
I Assay Type: Alpha/Beta
Report Name: Manual Np_Pa 3% 2sigma
T Output Data Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S
Raw Results Path: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S r—
e—— Comma-Delimited File Name: C:\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa
3%2S5.txt I
Count Conditions-
T Nuclide: Manual Np/Pa
—— Quench Indicator: SIS ol
External Std Terminator (sec): n/a
Pre-Count Delay (min)}: 0.00 p—
prmm—— Quench Set:
| Count Time (min): 600.00 ~
prm— Count Mode: Normal
| Assay Count Cycles: 1 Repeat Sample Count: 1
rmm—— #Vials/Sample: 1 Calculate % Reference: Off
[SR— Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
(W 2 Sigma % Terminator: On - Any Region
LMWMWW In Use Discriminator: 137
‘ Regions LL UL Bkg Subtract 2Sigma $ Terminator
rm— Beta A 0.0 400.0 1st Vial 0.00
: Beta B 0.0 2000.0 1st Vial 0.00
B— Alpha 100.0 400.0 1st Vial 3.00
e Count Corrections-
mewm\ Static Controller: On Luminescence Correction: Off
i Colored Samples: n/a Heterogeneity Monitor: n/a
LMMMWM Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
|
! Half Life-
; Half Life Correction: Off
A Regions Half Life Units Reference Date Reference Time
i Beta A -
[ — Beta B
' Alpha N
e— Cycle 1 Results
S# Count Time CPMA  A:2S% CPMB B:2S% CPMa alpha2S5% ST ‘QESSAGES
1 600.00 32.62 1.43 39.15 1.30 2.13 5.59 851.1NAamk B ¢
— 2 34.54 60.08 5.51 61.75 5.60 126.53 3.05 333.782@;2;»%‘?,‘53
: 3 33.63 15.10 16.07 16.96 15.52 130.04 3.05 610,14 TIgS e Np¥ae T
—— 4 25.12 12.64 21.56 14.28 20.74 174.82 3.04 671.77“’(#’“'\)21‘;; :
I 5 22.85 15.12 19,36 16.74 18.93 192.40 3.03 610.40 WP TS N ) e
——— 6 22.59 15.01 19.60 17.74 18.12 194.68 3.03 815.40 PJfggéL
7 329.88 3.87 21.01 5.55 16.186 0.00 0.00 1288.81 Seed EJoﬂﬂk\ [
[ 8 1.84 7804 .88 1.67 7808.68 1.67 2419.06 3.00 243.61 §4q  ( B2Zes)
! 9 4.0z 4354.69  1.52 4358.12 1.52  1105.08 3.00 235,82 Biv  (Se® R
_— 10 2.01 8335.54 1.55 8339.96 1.55 2263.54 2.97 246.0%x St (5 7e>; ,
' o \‘;Qb E;; ——]
YQK:) S— (:xbgb I
| I S S ]
\
\‘ ] - V. ;
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132 MNdgnt™
Dl |

e 8/T/00  6:35:15 PM
SNC Protocol

QuantaSmart {(IM) - 1.10
Serial# 405314

e Paaz AM’r

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 31.04 Date Processed: 5/7/00 6:35:14 PM

14C Chi Square: 31.06 Date Processed: 5/7/00 6:35:14 PM

3H E"2/B (0-18.6 keV and 1-18.6 keV): 253.02 Date Processed: 5/7/00 6:35:14 PM
14C E~2/B (0-156 keV and 1-156 keV): 469.05 Date Processed: 5/7/00 6:35:14 PM
3H Efficiency (0-18.6 keV): 65.87 Date Processed: 5/7/00 6:35:14 PM

14C Efficiency (0-156 keV): 96.65 Date Processed: 5/7/00 6:35:14 PM
IPR Background Date Processed: 5/7/00 6:35:14 pM
3H Background CPM (0-18.6 keV): 16.97 Date Processed: 5/7/00 6:35:14 pM
14C Background CPM (0-156 keV): 25.07 Date Processed: 5/7/00 6:35:14 PM
3H Calibration DPM: 285000

3H Reference Date: 10/29/99

14C Calibration DPM: 134100

== Errors and Warnings

== End of Errors and Warnings s=s==s======
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slafzeio M Negent™ - Nepbawm (alide Copreepdan, 572000
< Vo : T\fy \f& c=—3.53 _ M ﬂ\/\,% ook -
o Lyy Lo ppra 11 S4ringe
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QuantaSmart (TM) - 1.10

Protocol# 41

*Count Time (min):

Page # 1 |

- Manual Np_Pa 3%28.1Serial# 405314

LS4 arelysie of
CgreOv S Samples Lo

5\'7\’}90‘0 eoc,‘}él‘t VIR o
Assay Type: Alpha/Beta

Report Name: Manual Np_Pa 3% 2sigma \a/.,\d W(&%D%@Y 617' g

output Data Path: C: .\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28

Raw Results Path: C: \Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28

Comma-Delimited File Name: C: \Packard\Trlcarb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_ Pa
3%2S.txt

say Definition-

Assay Description:

Count Conditions-

Nuclide: Manual Np/Pa
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set:

600.00

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1st Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On = Any Region

In Use Discriminator: 137

Regions LL UL Bkg Subtract 2Sigma % Terminator
Beta A 0.0 400.0 ist Vial 0.00
Beta B 0.0 2000.0 lst Vial 0.00
Alpha 100.0 400.0 1st Vial 3.00

Count Corrections-

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units
Beta A

Beta B

Alpha

Reference Date Reference Time

\;\\J L\glwd

Cycle 1 Results

User: Nugent

\’)a% \/2

S# Count Time CPMA A:2S% CPMB B:2S% CPMa alpha2S% SIS MESSAGES

1 600.00 32.62 1.43 39,15 1.30 2.13 5.59 851.12 Aawk B

2 34.54 60.08  5.51 61.75 5.60 126.53 3.05 333.78 CNeSle
3 33.63 15.10 16.07 16.96 15.52 130.04 3.05 610.14 199 vf» ropSae
4 25.12 12.64 21.56 14.28 20.74 174.82 3.04 671.77 KMgoni- N 23_‘,‘:
5 22.85 15.12 19.36 16.74 18.93 192.40 3.03 610,40 WPEST MNp ST
6 22.59 15.01 19:60 17.74 18.12 194.68 3.03 815.40 Ng85a

7 329.88 3.87 21.01 5.55 16.16 0.00 0.00 1288.81 Seed Biovk

8 1.84 7804.88 1.67 7808.88 1.67 2419.06 3.00 243.61 €9 (22es)

9 4.02 4354.69 1.52 4358.12 1.52 1105.08 3.00 235.82 Sio (509

10 2.01 8335.54 1.55 8339.96 1.55 2263.54 2.97 246,03 Su (5 7=

NQ Conendvreon s oo e %aa\MV\. w"hq

Lowse

[e——

N? (M@VM L —TI’\QMD-/@. S Uil 8
O X
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5/7/0.0 ,6'35'15 ™ QuantaSm:art (TM) - 1.10 Page # 1 NlD C/S\{\C,O/U\M\)f‘l/m L —hf\Q MO' o thu\ﬂ 2.8
SNC Froiocol Serialit 405314 — U <X
T
Calibration Information ———
Software- Version IC: 2.09
Software Version EC: 1.10
Instrument Model: Tri~Carb 3100TR \\\
Instrument Serial Number: 405314
3H Chi Square: 31.04 Date Processed: 5/7/00 6:35:14 PM \\\\
14C Chi Square: 31.06 Date Processed: 5/7/00 6:35:14 PM
3H E~2/B (0-18.6 keV and 1-18.6 keV): 253.02 Date Processed: 5/7/00 6:35:14 PM \\\\
14C E”2/B (0-156 keV and 1-156 keV): 469.05 Date Processed: 5/7/00 6:35:14 PM
3H Efficiency (0-18.6 keV): 65.87 Date Processed: 5/7/00 6:35:14 PM B \\\\
14C Efficiency (0-156 keV): 96.65 Date Processed: 5/7/00 6:35:14 PM
IPA Background Date Processed: 5/7/00 6:35:14 PM —
3H Background CPM (0-18.6 keV): 16.97 Date Processed: 5/7/00 6:35:14 PM
14C Background CPM (0-156 keV): 25.07 Date Processed: 5/7/00 6:35:14 PM S——)
3H Calibration DPM: 285000 \
: 3H Reference Date: 10/29/99 —d
; 14C Calibration DPM: 134100 \
i = Errors and Warnings O ——
' End of Errors and Warnlngs ==mmss==== \\\\
S—— — \ -
» \
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‘ '5/12/00 5:48:34 AM QuantaSmart (TM) - 1.10
; Protocol“ 41 - Manual Np_Pa 3%23. l:Serial# 405314

] pag il

tsay Definition- l/% MCLW
1 R ot agyecos Compes -

i Assay Description:

—k ' &e B\ulzoos expareet”

pros—— Assay Type: Alpha/Beta
: Q& Report Name: Manual Np_Pa 3% 2sigma
ﬁwwmmmiiﬂ Output Data Path: C: :\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%2S

Raw Results Path: C: :\Packard\Tricarb\Results\Nugent\Manual Np_Pa 3%28
Comma-Delimited File Name: C: \Packard\Tr1carb\Results\Nugent\Manual Np_Pa 3%2S\Manual Np_Pa
- 3%28.txt

Count Conditions-

}LN,.. . .
f”“*“ - Nuclide: Manual Np/Pa

Quench Indicator: SIS
‘ External Std Terminator (sec): n/a
Pre-Count Delay {min): 0.00

[S— Quench Set:
| Count Time (min): 400.00
e om— Count Mode: Normal

Repeat Sample Count: 1

i Assay Count Cycles: 1
Calculate % Reference: Off

#Vials/Sample: 1
| Background Subtract: On ~ 1st Vial
e Low CPM Threshold: Off
| 2 Sigma % Terminator: On - Any Region

! In Use Discriminator: 137

| Regions LL UL Bkg Subtract 2Sigma % Terminator
E— Beta A 0.0 400.0 ist Vial 0.00
S Beta B 0.0 2000.0 1st Vvial 0.00
— Alpha 100.0 400.0 1st Vial 3.00
Count Corrections~
? Static Controller: On Luminescence Correction: Off
h —— Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time (nsec): 18 Delay Before Burst (msec): 75
Half Life-
ree——— .
‘ Half Life Correction: Off
I Regions Half Life Units Reference Date Reference Time
| Beta A
' Beta B
F”W“MW”“MW Alpha
R
! . Cycle 1 Results
s S# Count Time CPMA A:28% CPMB B:25% CPMa alpha2S% SIS MESSAGES
} 1 400.00 33.44 1.73 40.07 1.58 2.13 6.85 851.81 Bla~k B
[E— 2 36.30 36.73 7.73 38.58 7.80 120.32 3.06° 434. SSFJpé%
3 37.87 11.74 19.24 13.22 18.57 115.22 3.06 705.89NEB I
- e 4 30.21 8.80 27.66 12.27 22.07 145.07 3.04 1167. 91Ngkfh
5 26.71 10.10 25.91 11.75 24.32 164.25 3.04 604.38NpR4a
6 24.94 13.11 21.30 15.27 19.95 176.10 3.04 659. 10!Vfﬂ0m

User: Nugent ! mm_§‘waw

— 514 /200
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QuantaSmart (T™) - 1.10 Page # 1

i 5/11/00 8:26:06 PM
|

© SNC Protocol

Serial# 405314

Page,

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 18.69 Date Processed: 5/11/00 8:26:05 PM

14C Chi Square: 21.21 Date Processed: 5/11/00 8:26:05 PM

3H E~2/B (0-18.6 keV and 1-18.6 keV): 268.17 Date Processed: 5/11/00 8:26:05 PM
14C E~2/B (0-156 keV and 1-156 keV): 462.42 Date Processed: 5/11/00 8:26:05 PM
3H Efficiency (0-18.6 keV): 65.86 Date Processed: 5/11/00 8:26:05 PM

14C Efficiency (0-156 keV): 96.26 Date Processed: 5/11/00 8:26:05 PM

IPA Background Date Processed: 5/11/00 8:26:05 PM

3H Background CPM (0-18.6 keV): 15.98 Date Processed: 5/11/00 8:26:05 PM

14C Background CPM (0-156 keV): 25.10 Date Processed: 5/11/00 8:26:05 PM

3H Calibration DPM: 285000

3H Reference Date: 10/29/99

14C Calibration DPM: 134100

| -

| ——

Frm—

Errors and Warnings
End of Errors and Warnings
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