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/ 0
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" LDOG-IN VERIFICATION
. All samples
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LOG-IN VERIFICATION 8660
10:47:31 12-MAR-0O7
Cust,set 0 o
Page 1 .

./] .

pB e G0l . 37

 R703026 TA_IRVINE Pr Mgr.. MCM  Revd... 03/03/07
_ TestAmerica - Irtvin Charge. . 00-000 "Due.... 04/02/07
- 174461 Derian Avenu Chemist. Value. .. 0.
Created. . 0&6~MAR~-07 Billed.. 0.
Billing status.. open
PROJECTH# 1QC0O154 Calc. units..... PCI /Unit algqg Min Pri
/ (o]
dpm rec carr/
smp elm typ mg rec Ash wgt 1st sep 2nd sep aliquot trac
i 80 70. 600. 0000 0.000 O 0.000 O 8. 0000E-021 — # O
2 80 &0. 50-0. 0000 0.000 O 0.000 0O 1.000" smpl # O
3 80 &1. 8070, 0000 0.000 O 0.000 O 1.000 7 smpl #0
4 80 &9. 9070. 0000 0.000 O 0.000 O 8. 0000E-021— #0
5 80 70. 70 0. 0000 0.000 O 0.000 0 8. 0000E-021 — # 0 |
Carriers/Tracers used ————-
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174461 Derian Avenu Chemist. .. Value. .. 0. -
Created... 06~-MAR-07 Billed.. 0.
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Section 2

Standards Certification &
Preparation Logs for Quality Control Samples
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@ | 1380 Seaboard Industrial Bivd

ANALYTICS p Atlanta,egeggia gongrl-aU.S\./A:
Y Y, R Phone (404) 352-8677
’# /?j/ D /6 CCo } / L//z'// //)_S // %@ A Fax 5404; 352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

72015A-207 A!’M 27/ K /

Am-241 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by 1liquid scintillation

counting.

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liquid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Am-241
ACTIVITY (dps): 3.768 E3
HALF-LIFE: 4.322 E2 years
CALIBRATION DATE: December 19, 2005 12:00 EST ;35:{}?%? 05
RELATIVE EXPANDED
UNCERTAINTY (k=2) : 2.0%
Impurities: y-impurities <0.1%

o-impurities <0.1%
5.06320 grams 1M HC1l solution.
P O NUMBER 00003035, Item,.l

SOURCE PREPARED BY: M /

M. D. eurrie, Radiochemist

Q A APPROVED: /—%LM- 2-20 2006

Ani-141 R 1w INHCL Prept) alilon

<037/ 3v 3708dPS x flsec x_L = 2249 dpwlul X 1,0
$,.0632059 min  100ml & 353 708 05
ey
v K. C/&fuuz/;,.,‘,ﬁh, o/iafe

NPDES - 1163
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145

‘‘‘‘‘ j ‘Z/}gﬁ/éé) Pre L 07[ m-2¥ K B B C M_
B é, ross w’f i f:_j/jﬂ M;i M_W&Q[g_ﬂ ( e/ ﬂ NP4 //

I Tare w] 239027 & 36
4 Mt w7 5.0371 4
] Prac edore CT-T05 Fev 05 4/16/0s

T Taved a IDDul vl £lisk 1 Fap. B ned

T - ﬂ -
b2 Pualetics 720/5A-207 wvial, Loy ¥/D -
ST £Z dPc i S063205 sa Dec /9, 2005
— ; 1200 A5T B
N Translerred Am 241 salsToon 1nfo The Fared -

T 0wl vl FlsE We,a A Am-2] sol Elack

_k ,, o+ 7L0119, L
T Diluted 7o mark with JWALL. Mixed, a

Trasferred 7o a %oz £B. -
.,,,: 0371 3x 1768 d¢Sx LDsec ’x [ = 72419 a/#m/lxliﬁﬁ%:','.:

COh3209  mmm /oml. (@ 353,205 05
‘‘‘‘‘ _ | . -
bl ,/,//L%%;L/
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| Pnﬂﬁ?’u/ in Bea 50ml l)ea/;ers

0 Im! AP R[ + D.sml_ AulZ ]

Con ' Procedire CT-VARZ Rol3 e

/i V4
/50/ #79-50/ X Lt 20,

9/15/be

Prooo LU E-QIA-005] 3

AY

Troweferred = 2os om L U752 F-Q1-A-04 )

n7o Ess WH PE

1509 dvwinl 0.4 @ 076, 766~ 0L

Y. /
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/’é]i/% | pﬁ«pp af Sp90 AN /-5 -15) RC /5
v ‘ o
Proc eijfﬁ_ CT-TO# Rew 03 4 /16 Lok

Prpefted 0.5ml +0.50a o £ S AA |
/5!@ 53 dew /mL*@f; Y a 2S0ml vt FHEE

A/Md Jml 5r /W‘A/ carriet 17,70 mgml —+
/lfn }/ f’p/ ¢ /15,23

/M+a 50w i)ﬂ [/1)

//u/w 75 mafé L // 9 INHCL. T/\fwdﬁ’r/t?ﬂ/ 75

4 Sor WHT 701_7
27.3/ demlnl T 0,52 @ 306, 560 9L

A henTin

/‘0/?/@@ Prep o £ A" RIFA QUR
I
Procedune CT-T 04 feo Dz é/j/b /oL

/7 \nﬁdﬂ[/ ZDJhL (2x/P00n. L’bfﬁﬁ/’w[_w)ﬁ qéf)?\
/ﬂ/}%m 29 L) 2299 dvwlml T LD D

Ve oa 250ml. L}@/’)f/a_p £, D /dfﬁa/
man b w74 JHVAHCL . o o A0
ity Coe wm FPE

22,949 dea/ml.Z 4/ %7 @ 353705 0%
oy
/ZIVA//‘/L/M;
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#3790 fe 2 alolog, 47

ISSUED
BY:

Nycomed Amersham ple
Amersham Laboratories }

SrPAA |

Nycomed Amersham plc ISSUED  AEA Technology ple
Radiation & Radioactivity FOR: Isotrak

Calibration Laboratory ' 329 Harwell
Amersham Laboratories , Didcot

White Lion Road . Oxfordshire
Amersham : 0X11 OQJ
Buckinghamshire

HP7 911 : .

SA10 /34653 domInlE0.Y% B, 306, $10-94, 3/7/»//%/%2

"

Description

Measurement

Uncertainty

Approved
Signatory

SNHCT carrier whfm’fé},/z_? ?‘75;’([13/&9//41/ # 1 550maim Yo 03

Principai radionuclide: Strontium-90 Product code: SIZ24 L. 9‘%‘;’&
Daughter radionuclide: Yttrium-90 Solution nurmber:  S6/11/196
Reference time: 1200 GMT on 1 November 1996 300,500 -9
Radijoactive concentration of strontium-90: . 4.557 kilobecquerels per gram of solution

which is equivalent to: 123.2 nanocuries per gram of solution
Mass of solution: _ 5.0309- grams
Total activity of strontium-90: 22.93 kilobecquerels

which is equivalent ‘toz . . - 620 nanocuries

Method of measurement used: )
47 efficiency tracing using a liquid scintillation counter.

Calibration date(s): 17 November 1996 to 30 November 1996 .
The calibration date is provided for added information only, and must not be confused with the reference date. It is the
reference date that must be used in all calculations relating to the values of activity.

Expanded uncertainty in the radioactive concentration quoted above: & 0.88 %
Combined Type A uncertainty: & 0.09 %

Combined Type B uncertainty:  0.43 %

m /(‘égcc/ g:::"f 20 Mardh 20 or
. Nycomed
D A Tattam Page 1 of 2 pages ' Amersham

This certificate s issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. It
provides traceability of measurement to recognised national standards, and to units of measurement realised at the National Physical
Laboratory or other recognised national standards laboratories. This certificate may not be repraduced otherthan in full, except with
the prior written approval of the issuing laboratory.

110
NPDES - 1167
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

Radionuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any
Purity other examination of the solution, are listed below expressed as percentages of the act1v1ty of the principal
radionuclide at the reference tire.

Other radionuclides 0.002(1) % .

.
i

Chemical 0.1M HCI containing 100 micrograms of strontivum and 100 micrograms of yttrium per ml.
Composition

Physical Recommended half life: 29.12 & 0.24 years (1 year = 365.25 days)
Data

Strontium-90: =~ 100% beta particle emission.

Yittrium-90: 100% beta particle emission. Half life 2.670  0.004 days.

The activity of the ’y't.trium-90' is equal to the activity of the strontiurm-90.

Remarks  This product meets the quality assurance requirements for achieving traceability to NIST as defined in
ANSI N42.22-1995.

Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

Tests made over a period of 2 years on standardised solutions of strontium-90 stored in glass ampoules
have shown that loss of strontium-90 from solution is negligible other than by radioactive decay.

+ Expression of The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2.00,
Uncertainties which for a r-distribution with v g = o effective degrees of freedom corresponds to a coverage probability of
approximately 95 %. The uncertainty evaluation has been carried out in accordance with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard
uncertainty.

The format used for the uncertainties in the values of radionuclidic purity is illustrated in the following examples;

6.521) = 65+21
6.54(21) = 654%021
6.543(21) = 6.543 £ 0.021
Page 2 of 2 pages
111
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I 34
PrﬁLeD/Ura CT-CS5r Lo 07, 95t
7./ Weméej 100.04q Srilbs )'meL/um ’frmzfi_
Eisher Cortif A(_/._:) Let 954987
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70 Sml a//@oz/f 05 e”[‘/
3/07/0(,1 2 3 V4 i
Tare w1 13, e%f; g RS5285¢ 1371094 13277 4 L
" 3. 4838 12,5253 12,7109 © 13,7597 ,; <

v/ 1248355 /3.5283 5 /371079 (3. 7)[77,%

3/§ M - |
Cfoi»LJT/S S735J (3, [0/77; /53[)/_75 13, 5490 E o
" 13,5734 [3.615] j2.5005° 13,54 90

hig /3272359 I3L150 % 13,5015 RB5790 7
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Amersham plc
The Grove Centre

UKAS

CALIBRATION

0146

ISSUED Amersham plc ISSUED AEA Technology QSA GmbH
BY: Radiation & Radioactivity FOR: Isotrak
Calibration Laboratory Gieselweg 1
The Grove Centre D-38110 Braunschweig
White Lion Road Germany
Amersham
Buckinghamshire
HP7 9LL
Description  Principal radionuclide: ~ Hydrogen-3 (tritium) Product code: TRY44
Chemical form: Water Batch: 134
Measurement Reference time: 1200 GMT on 1 November 2002 345 . 5//) O72
Radioactive concentration of hydrogen-3: 49.73 kilobecquerels per gram of water
which is equivalent to: 1.344 microcuries per gram of water
or: 2.984 x 10° disintegrations per minute per gram of water

Method of measurement used:
This reference material was calibrated by direct comparison with a standard of tritium-labelled water obtained
from the National Institute of Standards and Technology, USA.

Calibration date(s): 20 September 2002 to 23 September 2002
The calibration date is provided for added information only, and must not be confused with the reference date. It is the
reference datc that must be used in all calculations relating to the values of activity.
Uncertainty  Expanded uncertainty in the radioactive concentration quoted above: £ 1.3 %
. 3 R

HAEL v # O

998579 Z 95[//2//00 aPmy _L F LUER X Aemim] 1)) 6 %8305.500 0z

L
81 4"’”—’— /D0 //%MZQ £/z0/04

Approved Date of / M Jeoy- v K. 9“5/'1;2! ¥/20/0g
Signatory / issue

« « Amersham

B D D Singleton Page 1 of 2 pages

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom
Accreditation Service. It provides traceability of measurement to recognised national standards, and to units of
measurement realised at the Nationmal F* =~ * 7 ° ‘-~ recognised national standards laboratories. This

certificate may not be reproduced other tt__ ______, -1_];5 ... ___ o1 written approval of the issuing laboragppEs - 1172
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146 /4 EAF

Purity No radioactive impurities were detected. (Impurities with a total activity greater than 0.001% of the activity of the
tritium would have been detected).

Physical Recommended half life: 12.33 + 0.02 years (1 year = 365.25 days)
Data
Maximum beta energy of tritium: 18.6 keV
Remarks This product meets the quality assurance requirements for achieving traceability to NIST as defined in

ANSI N42.22-1995.
Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

The S.1. unit of radioactivity is the becquerel

1 becquerel (Bq) = 1 nuclear transformation per second, therefore
1 Curie (Ci) = 3.7 x 10" becquerels exactly.

Useful conversion factors are:

1 microcurie (1Ci) = 3.7 x 10* becquerels exactly.

1 kilobecquerel = 27.027 nanocuries (nCi)

Expression of The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2.00,
Uncertainties which for a t-distribution with vy = oo effective degrees of freedom corresponds to a coverage probability of
approximately 95 %.,The uncertainty evaluation has been carried out in accordance with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard
uncertainty.

The format used for the uncertainties in the values of radionuclidic purity is illustrated in the following examples;

6.5(21) = 6.5+2.1
6.54(21) = 6.54+0.21
6.543(21) = 6.543 + 0.021

Page 2 of 2 pages
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Certificate H2 4F/

Standard Reference Material 4927F
Hydrogen-3 Radioactivity Standard

Bep

S

°
Shares OF

This Standard Reference Material (SRM) consists of radioactive hydrogen-3, as water, in 5 mL of distilled
water. The solution is contained in a flame-sealed NIST borosilicate-glass ampoule. The SRM is intended
for the calibration of beta-particle counting instruments and for the monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains hydrogen-3 with a total activity of approximately 3.2 MBq. Hydrogen-3 decays
by beta-particle emission. None of the beta particles escape from the SRM ampoule. During the decay

wafaronne

5 o T 1ot / +T
procesg no phr\*nﬂc are emitted. Annroximate unshielded dose rates at cavaral dig es {as of the reference

N, ~
VLIS Giv Lainviwa. Sappaualiliale ul CiUTU UUDU 14atld AL dv vyl al Wdlalves \dd UL

time) are given in note [a]*. There is no detectable external radiation. The SRM should be used only by
persons qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains only distilled water. There is no chemical hazard. If the ampoule is to be opened
to transfer the solution, the recommended procedure is given on page 2.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous until at least September 2008.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) because of the radioactivity.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, L.R. Karam, Group Leader. The overall technical direction and physical measurements

leading to certification were provided by L.L. Lucas and M.P. Unterweger of the Radioactivity Group.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by J.W.L. Thomas.

Bert M. Coursey, Chief
Tonizing Radiation Division
Gaithersburg, Maryland 20899 Nancy M. Trahey, Chief

June 1999 Standard Reference Materials Program
Half-life and text revised Octcber 2000

SRM 4927F, page 1 of 6 *Notes and references are on pages 5 and 6.
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Recommended Procedure for Opening the SRM Ampoule

1)  If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM solution.

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.
Work in a fume hood.

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

4) Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner

hraalr
uivan.

7 Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards
you.

8) Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTH.

9)  Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation loss.

See also reference [4]*.

SRM 4927F, page 2 of 6 *Notes and references are on pages 5 and 6.
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PROPERTIES OF SRM 4927F

Certified values

Solution density (0.998+ 0.002) g-mL™" at 20.0 °C [b]*
Radionuclide Hydrogen-3
Reference time 1200 EST, 3 September 1998 246,708 95 59
Massic activity of the solution [c] 634.7 kBq-g™' |
Relative expanded uncertainty (k=2) | 0.72% [d] [e]
Uncertified values
Physical Properties:
Source description Liquid in flame-sealed NIST borosilicate-glass ampoule
Ampoule specifications Body outside diameter (165 £ 0.5) mm
Wall Thickness (0.60 + 0.04) mm
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%
Other heavy elements Trace quantities
Solution mass Approximately 5.0 g
Chemical Properties:
Solution composition Chemical ~ Concentration Mass Fraction
Formula (mol-L™1) (g™
H,0 55 1.00
*HHO 6 x 107 1 x 10?®
Radiological Properties:
Radionuclidic impurities None detected [f]
Half lives used Hydrogen-3: (4500 = 8) d [g]
Calibration method and measuring 4B gas counting of SRM 4927E using the NIST length- ~
instrument(s) compensated internal gas proportional counters and
intercomparison of SRMs 4927E/4927F using two 4nf3 liquid-
scintillation counting systems [h]

f/i AF 1)" h !'{/f) /) f“"‘f',/}H Y/

] o B Ry A y /o ] . v \ -
;;// 7:{/’.{{,\/4%}_2? Pt /;LJ’ 4/ / /< D[y{-/ )( () K///’?_/}f / //1)(/\‘//j ]/ / . _'_/; 5 /./.’ ég ."};W)///j// / ‘;///3
‘:) /

a / <7
4 3 4. Ll
J Va ElmlL Y,/ {f)o
) /;//;u 4)’“ 1,///1 //( '
e )
o K Gl sefsfe s
SRM 4927F, page 3 of 6 *Notes and references are on pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Input Quantity x;, Method Used To Evaluate u(x,), Relative Relative Relative
the source of uncertainty the standard uncertainty of x; Uncertainty | Semnsitivity | Uncertainty
(A) denotes evaluation by Of Input Factor, Of Output
(and individual statistical methods Quantity, | Byl | » Quantity,
uncertainty components (B) denotes evaluation by u(x)x;, (ay) u,(y)ly,
where appropriate) other methods (%) [i] [ (%) [k]
Massic count rate of Standard deviation of the mean 0.18 1.0 0.18
SRM 4927E, corrected for 23 sets of gas counting
for background and measurements (A)
decay [h]
Gram-mole Estimated (B) 0.20 1.0 0.20
measurements
Live-time [p] Estimated (B) 0.10 1.0 0.10
Extrapolation of Estimated (B) 0.20 1.0 0.20
count-rate-versus-energy
to zero energy
Half life of H-3 Standard uncertainty 0.18 0.009 0.002
of the half life (A) [m] [n]
Liquid-scintillation Standard deviation of the mean 0.06 1.0 0.06
intercomparison of SRM | for 7 sets of liquid-scintillation
4927F and SRM 4927E measurements (A)
Radionuclidic impurities | Limit of detection (B) [q] 100. 0.0005 0.05
Relative Combined Standard Uncertainty of the Output Quantity, u.(y)/y, (%) 0.36
Coverage Factor, k x2
Relative Expanded Uncertainty of the Output Quantity, Uly, (%) 0.72

SRM 4927F, page 4 of 6
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*Notes and references are on pages 5 and 6.
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NOTES
[2] The Sievert is the SI unit for dose equivalent. See reference [1]. One pSv is equal to 0.1 mrem.
Distance from Ampoule (cm): 1 30 100
Approximate Dose Rate (uSv/h):  <0.1(Not detectable)
[b] The stated uncertainty is two times the standard uncertainty.
[c] Massic activity is the preferred name for the quantity activity divided by the total mass of the sample.

See reference [1].

[d] The reported value, y, of massic activity (activity per unit mass) at the reference time was not
measured directly but was derived from measurements and calculations of other quantities. This can
be expressed as y = f(x;,X,,%;, . . X,), where f is a mathematical function derived from the assumed
model of the measurement process.

The value, x;, used for each input quantity i has a standard uncertainty, u(x;), that generates a
coiresponding uncertainty in y, u{y) = |0y/ox;| *u(x;), calied a component of combined standard
uncertainty of y.

The combined standard uncertainty of y, u.(y), is the positive square root of the sum of the squares
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of k¥ = 2 to obtain U, the
expanded uncertainty of y.

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally distributed with approximate standard deviation u,(y), the unknown value of the massic
activity is believed to lie in the intervaly £ U with a level of confidence of approximately 95 percent.

For further information on the expression of uncertainties, see references [2] and [3].

[e] The value of each standard uncertainty component, and hence the value of the expanded uncertainty
itself, is a best estimate based upon all available information, but is only approximately known. That
is to say, the "uncertainty of the uncertainty” is large and not well known. This is true for
uncertainties evaluated by statistical methods (e.g., the relative standard deviation of the standard
deviation of the mean for the massic response is approximately 50%) and for uncertainties evaluated
by other methods (which could easily be over estimated or under estimated by substantial amounts).
The unknown value of the expanded uncertainty is believed to lie in the interval U/2 to 2U (i.e., within
a factor of 2 of the estimated value). .

[f] The estimated limit of detection for radionuclidic impurities is 300 Bq+g™.

[g] The stated uncertainty is the standard uncertainty. See reference [5].

[h] Extensive gas-counting measurements were made on the SRM 4927E solution during 1998 and 1999.
The SRM 4927F solution was intercompared with the SRM 4927E solution using liquid-scintillation

counting.

[i] Relative standard uncertainty of the input quantity x;.

SRM 4927F, page 5 of 6
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[il The relative change in the output quantity y divided by the relative change in the input quantity x;.
If |dy/dx;| = (x/y) = 1.0, then a 1% change in x; results in a 1% change iny. If |dy/ax;|«(x/y) = 0.05,
then a 1% change in x; results in a 0.05% change in y.

[k] Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figures or less. The relative component of combined standard uncertainty of y is given by u,(y)ly =
|Bylax, | ~u(x)ly = |dylax;| «(x/y) * u(x)lx;. The numerical values of u(x,)k;, |dy/éx;| «(x/y), and w,(y)ly,
all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

[m] The relative standard uncertainty of A« is determined by the relative standard uncertainty of \ (ie.,
of the half life). The relative standard uncertainty of ¢ is negligible.

Aot

[n] | B/

[p] The live time is determined by counting the pulses from a gated crystal-controlled oscillator.

. (x'/y) =

[q] The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(x,)/x; =
100%. |oy/ox;|+(xfy) = {(response per Bq of impurity)/(response per Bq of H-3)}-{(Bq of
impurity)/(Bq of H-3)}. Thus u,(y)/y is the relative change in y if the impurity were present with a
massic activity equal to the estimated limit of detection.

REFERENCES

[1] - International Organization for Standardization (ISO), ISO Standards Handbook - Quantities and Units,
1993. Available from the American National Standards Institute, 11 West 42nd Street, New York,
NY 10036, U.S.A. 1-212-642-4900.

2] International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,
New York, NY 10036, U.S.A. 1-212-642-4900. (Listed under ISO miscellaneous publications as "ISO
Guide to the Expression 1993".)

[3] B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results, NIST Technical Note 1297, 1994. Available from the Superintendent of
Documents, U.S. Government Printing Office, Washington, DC 20407, U.S.A.

[4] National Council on Radiation Protection and Measurements Report No. 58, 4 Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A.

[5] L.L. Lucas and M.P. Unterweger, Comprehensive Review and Critical Evaluation of the Half-Life of
Tritium, J. Res. Natl. Inst. Stand. Technol. 105, 541-549 (2000).
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National Z(nstttute of Standards & Wechnology

Cectificate

PN

Standard Reference Material 4967
Radioactivity Standard

Radionuclide
Source identification

Source description

Solution composition

Solution density

Solution mass

Radium-226 activity concentration
Reference time

Overall uncertainty

* Half life

Calibration method

Radium-226 ®*
SRM 4967

Liquid in a 5-mL, flame-sealed NIST
borosilicate-glass ampoule @

Apprémmately 1.4 mol*L* HCI® containing
1.74 mg BaCl, per gram of solution® and
Ra*?®

1.019 = 0.001 gemL™ at 22 °C ©®

51167 * 0.0027 g @

2729 Bqeg' ®

1200 EST 9 September 1991 757, 705-4/
1.18 percent |

1600 * 7 years @9

NIST pressurized "4="y ionization chamber "A"

calibrated with the national radium standards®?;
and confirmatory measurements %

This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division, Radioactivity

Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD
January 1992
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{ 1y /
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William P. Reed, Chief
Standard Reference Materials Program

*Notes on back
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ANALYTICS %370 fe /L 1/ Boundih  inseammnsemsons

Phone (404) 352-8677
Fax  (404)352-2837

CERTIFICATE OF CALIBRATION _ _ .
Standard Radionuclide Source /(DO S /

60867~207
Ra-228 5 mL Liguid in Flame Sealed Vial

This standard radionuclide source was prepared using an
aliquot measured gravimetrically from a calibrated master
radionuclide solution source which was calibrated using a
germanium gamma spectrometer system.

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate
and assay date for this source are given below.

ANALYTICS maintains traceability to the National Imstitute
of standards and Technology through Measurements Assurance
Programs as described in USNRC Reg. Guide 4.15, Revision 1.

TSOTOPE : Ra-228
ACTIVITY (dps): 3.845 E3
HALF-LIFE: 5.75 years
CALIBRATION DATE: " January 16, 2001 12:00 EST A/, 7050/
TOTAL UNCERTAINTY*: 5.1%
SYSTEMATIC: 3.6%
RANDOM : 1.5%

%#99% Confidence Level

Impurities: y-impurities (other than decay products) <0.1%

5.044433 grams 0.1M HCl solution with 50 ppm Ba carrier.

rrie, Radiochemist

P O NUMBER .00008301, Item 1

SOURCE PREPARED BY:

Q A APPROVED: 2/2/0/FY /C(, ud //(, [of

£:2%8/ Lrgid Prevd 262/01 1 M HC/

SOOIy x 3845 des xbDsec x £ = 2289 doninlbs 2 7B @NE0)
$077335  AIE . /lonl KX Ztaniin, 2/ie/0/

Larviey amﬁ‘&'ﬂl £ 0902 mo/nl BaSOs or 005 3mikul B° K Ydmanmslon 213/,
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Section 3

Instrument Calibration Information
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EBERLINE SERVICES ANALYTICAL SERVICES GROUP
Richmond, CA Laboratory

Verification of Primary Calibration

Analysis G Ros A/ 6 Detector system LﬁA‘OOO Date Z- Zé’O%
‘TLz'ee . $0/93
T No. of Primary calibration being verified: Date:
spa0 Zi K?
Standard Solution used: A\MZ/\" P \ Prepared by:
1©Le 7:’9 -as
Reference Date: _ P« 500 -46 Date: |1~ 10~ 00O

Preparation of secondary Solution(s):

Sample Preparation:

Counting Results: Ratio
Calculated Known Found Dpm/
Sample Count GMT Dpm + 240 error __Dpm_ Known Dpm

See  phlnched QMMMM@‘.M y D 4 c L
P Alpha , o T Cesn Y om rawurl oy uied
+e~&£ mﬁfw&m, 52\1& Savmple & B and BR were not widd,
mnreiab o dodn). -

QAP - LU hag eond) bt of 0-70- t»%z%qi(o; GGK&A&

‘ , 0-%o - |-20 - .
Tit{ rtawdts of e verdieation i wilhon Ho worwng
Tse
e 7.2¢-0%

&

Average Found/known ratio®-4t 0 946
g-Qov ©0-4%

Acceptance limits (from RCP-00, section 7.5) 1 -10  1-07

Attach all raw data sheets Verification: Coutside limits Cwithin limits

Prepared by: Q.A. Review;.
/ , / f
LA //y'}// el , 2/%/05 6/—6 '!;;“ At Ly 02 L(- 063
“/Signa{uref m (f’u/,u/‘/ Date Signature Date
: & 7
Form RCP-00.1, 05-28-99 "50 years of quality nuclear services"
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Gross Alpha / Beta Verification

Am-241 =

Sr-90 =

SAMPLE INST.ID REGION

1074-1
1074-1
1074-1
1074-1

1074-2
1074-2
1074.2
1074-2

1074-3
1074-3
1074-3
10743

1074-4
1074-4
1074-4
10744

1074-5
1074-5
1074-5
1074-5

1074-6
1074-6
10746
1074-6

10747
1074.7
10747
1074-7

1074-8
1074-8
1074-8
1074-8

1074-8
1074-8
1074-8
1074-8

Cl
D2
C1
D3

c2
D3
D2
Cc2

Cc3
c3

b3

D3

c4
Cc4
D3
D3

Cl
Cl
D3
D3

c2
c2
D3
D2

C3
C3
D3
D3

C4
c4
D3
D2

Bl
D2
Cl
D2

BETA
BETA
BETA
BETA

BETA
BETA
BETA
BETA

BETA
BETA
BETA
BETA

BETA
BETA
BETA
BETA

ALPHA
ALPHA
ALPHA
ALPHA

ALPHA
ALPHA
ALPHA
ALPHA

ALPHA
ALPHA
ALPHA
ALPHA

ALPHA
ALPHA
ALPHA
ALPHA

ALPHA
ALPHA
ALPHA
ALPHA

1074

1186

GMT

20.697
27.869

30.874

31.861

20.697
27.869
28.807
30.874

20.697

30.874
34.867

37.653

20.697
30.874
35.753
37.849

20.778

28.807

31.764
34.686

20.778
28.807

34.768

44.652

20.778
28.807
35.853
44.652

20.778

28.807

37.920
44.756

45.792

52.655
50.656

52.892

YR

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

2003
2003
2003
2003

DPM @

DPM @

DPM

1950.06
1893.32
1959.57
1963.10

1989.68
1860.23
1965.22
1977.60

1987.18
2003.12
2004.16
2001.45

2009.01
2032.88
1985.58
2008.09

865.81
865.81
1021.03
1014.95

800.12
799.06
959.56
921.68

834.94
820.85
973.05
985.79

717.54
704.05
874.15
825.49

739.75
740.27
897.94
863.68

109.500

182.708

DELTA

2467.947
2475.119
2478.124
2479.111

2467.947
2475.119
2476.057
2478.124

2467.947
2478.124
2482.117
2484.903

2467.947
2478.124
2483.003
2485.099

2468.028
2476.057
2479.014
2481.936

2468.028
2476.057
2482.018
2491.902

2468.028
2476.057
2483.103
2491.902

2468.028
2476.057
2485.170
2492.006

2493.042
2499.905
2497.906
2500.142

139

1996

1995

DECAY

0.84419
0.84378
0.84360
0.84419

0.99008
0.99007
0.99007
1.00000

0.84419
0.84360
0.84337
0.84321

0.84419
0.84360
0.84332
0.84320

0.99011
0.99007
0.99006
0.99005

0.99011
0.99007
0.99005
0.99001

0.99011
0.99007
0.99005
0.99001

0.84419
0.84372
0.84320
0.84280

0.84274
0.84234
0.84246
0.84233

DPM@TZ

1976.80
1976.80
1976.80
1976.80

1976.80
1976.80
1976.80
1976.80

1976.80
1976.80
1976.80
1976.80

1976.80
1976.80
1976.80
1976.80

1074.00
1074.00
1074.00
1074.00

1074.00
1074.00
1074.00
1074.00

1074.00
1074.00
1074.00
1074.00

1074.00
1074.00
1074.00
1074.00

1074.00
1074.00
1074.00
1074.00

lambda(-d) =

lambda(-d) =

F/A

0.986
0.958
0.991
0.993

1.007
0.941
0.994
1.000

1.005
1.013
1.014
1.012

1.016
1.028
1.004
1.016

0.806
0.806
0.951
0.945

0.745
0.744
0.893
0.858

0.777
0.764
0.906
0.918

0.668
0.656
0.814
0.769

0.689
0.689
0.836
0.804

WTSmg

18.300
18.300
18.300
18.300

29.400
29.400
29.400
29.400

40.800
40.800
40.800
40.800

53.500
53.500
53.500
53.500

18.400
18.400
18.400
18.400

29.800
29.800
29.800
29.800

48.700
48.700
48.700
48.700

58.200
58.200
58.200
58.200

49.900
49.900
49.900
49.900

4.0291E-06

6.8630E-05

ALPHA BETA

AVG AVG

0.981
0.985
1.011

1.016

e 4
ke - 0aa

0.806

Z4]
0.948 ’)ff%/O}

0.745

0876 ¥

0.771

* .
TR ki

Ay oL > "
0.662 v
(e
0.791
0.689
0.82
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GROSS ALPHA/BETA VERIFICATION CALIBRATION - 2/2003

SAMPLE SR-90 BETA  ALPHA BETA  ALPHA  EFF

NO. INST.ID WTS. MG ADDED CPM CPM EFF. FRBETA USED  F/A-EFF
1074-1 C1 18.3 1976.8 802681 0860  0.4081 00011 0418 09714
1074-1 D2 18.3 1976.8 780973 1343 03951 00017 0418  0.9451
1074-1 C1 183 19768 805117 1.378 04073 00017 0418  0.9744
1074-1 D3 183  1976.8 804744 0241 04071 00003 0418  0.9739
1074-2 c2 29.4 1976.8 812.030 2115 04108 00026  0.414 09922
1074-2 D3 294  1976.8 757.040 0390 03830  0.0005 0414  0.9250
1074-2 D2 29.4 1976.8 804780 1560 04071 00019 0414 09834
1074-2 c2 29.4 1976.8 807589 2196  0.4085 00027 0414 09868
1074-3 c3 408  1976.8 813.073 0720 04113  0.0009 0411  1.0007
1074-3 c3 40.8 1976.8 819.593 0719 04146 00009  0.411  1.0088
1074-3 D3 40.8 1976.8 807.820 0183 04087 00002 0411 09943
1074-3 D3 40.8 1976.8 807.580 0446 04085 0.0006  0.411  0.9940
1074-4 c4 53.5 1976.8 811754 0692 04106 00009  0.407  1.0089
1074-4 c4 53.5 1976.8 820582 0697 04151 00008  0.407  1.0199
1074-4 D3 53.5 1976.8 792721 0199  0.4010 00003  0.407  0.9853
1074-4 D3 535  1976.8 802,520 0306 04060  0.0004  0.407  0.9975
SAMPLE Am-241 ALPHA BETA  ALPHA  BETA FR. EFF.

NO INST.ID WTSmg ADDED CPM CPM EFF ALPHA USED  F/A-EFF
1074-5 C1 18.4 1062 142663 31510 0.1343 02209  0.190  0.7070
1074-5 C1 18.4 1062 141372 33117  0.1331 02343  0.190  0.7006
1074-5 D3 18.4 1062  187.491 43.064 0.1765 02297 0190  0.9292
1074-5 D3 18.4 1062  183.393 45990  0.1727 02508  0.190  0.9089
1074-6 c2 29.8 1062 116905 26.293  0.1101 02249 0172  0.6400
1074-6 c2 29.8 1062  116.655 27.020 0.1098 02316  0.172  0.6386
1074-6 D3 29.8 1062  159.313 37.910  0.1500 02380  0.172  0.8722
1074-6 D2 29.8 1062  151.838 34190  0.1430 02252 0172  0.8312
1074-7 c3 48.7 1062  107.920 26693  0.1016 02473  0.147 06913
1074-7 c3 48.7 1062  106.101 26761  0.0999 02522  0.147  0.6796
1074-7 D3 48.7 1062  137.309 33.981 01293 02475 0147  0.8795
1074-7 D3 48.7 1062 139.323 36340 0.1312 02608  0.147  0.8924
1074-8 c4 58.2 1062 88312 23488 0.0832 02660  0.142  0.5856
1074-8 c4 58.2 1062  86.853 24095 0.0818 02774 0142 05759
1074-8 D3 58.2 1062  119.936 30.380  0.1129 02533  0.142  0.7953
1074-8 D2 58.2 1062 112488 26510 0.1059 02357  0.142  0.7459
1074-8R B1 49.9 1062  93.749 24961 00883 02663 0145  0.6088
1074-8R D2 49.9 1062 125.018 31130 0.1177 02490  0.145  0.8119
1074-8R Cc1 49.9 1062 92.132 25278 00868 02744 0145  0.5983
1074-8R D2 49.9 1062 120227 27548 01132 02291 0145  0.7807
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Date: 1-13-03

To: Ruby Prenton/ Kats Yamamoto

From: Cesar Sangalang

Subj: Request for preparation of Calibration Standards of Group 1074 Gross Alpha/Beta

/07

Please prepare four (4) tubes each with about 1000 dpm of Sr-90 (soln. Sr-90 Z1) and
another for tubes each with about 1000 dpm of Am-241 (soln. Am-241 P1).

Sample Nos. will be 1074-1 to 4 type «“80” for Sr and 1074- 5 to 8 type “80” for Am .
I need to start with this work tomorrow, 1-14-03 with a projected finish date of 2-07-03
Thank you

Cesar
Rook 2583 Py 5
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| f‘@%"'« | U.S. DEPARTMENT OF COMMERCE
& % National Institute of Standards & Technology
* Gaithersburg, MD 20899

REPORT OF TRACEABILITY A2/ P/

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radionuclide Americium-241
Source identification 94030-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass Approximately 5.0 grams
Source composition .Americium—241 in 0.1 mol-L! HCI
Reference time 0700 EST April 18, 1996
NIST DATA | EMSL DATA
Radioactivity concentration  3.574 x 10 Bq-g! 9.6 nanocuries/gram
Expanded un’certainty 0.46 percent 1.2* +2.75 percent )
Photon-emitting impurities ~ None observed (9 . None reported
Measuring instrument  2na iiquid~scintillation Liquid—scintiliation counter
counter

Half life  432.2 £ 0.7 years ©)

Difference from NIST ‘ ' +0.06 percent (©

For the Director,

i aftti

Gaithersburg, MD 20899 ’ J.M. Robin Hutchinson, Group Leader
November 1996 Radioactivity Group
~ Physics Laboratory
*Notes on next page

(over)

143 NPDES - 1200


JVerville
133

JVerville
143


As guidance for the proper use of this Report, it should be emphasized that the
National Institute of Standards and Technology is concerned only with fostering good
measurements capability and consistency with the national measurements system.
The assurance of the proper application of that capability to the ultimate consumer
products is the responsibility of each manufacturer of these products and of the
Federal regulatory agencies. ‘

A continuing traceability program in radioactivity demonstrates, to the degree
established by the periodic assays of calibrated radioactivity samples, a continuing
competence to maintain the instrument systems and standards necessary for accurate
measurement. Such a program cannot, however, endorse each and every measure-
ment nor the final product, any more than a spot check can vouch for every
unchecked item. Care should be taken, therefore, not to imply such endorsement.
The proper use of this Report is governed by section 200.114 of Title 15 of the Code
of Federal Regulations. These regulations may be met if Reports are quoted only in
their entirety. Excerpts out of context may be misleading.

144

NPDES - 1201


JVerville
134

JVerville
144


/4/44» 24/ P/

NOTES

1) The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1297 (1994)].

@ The combined standard uncertainty, u, = 0.23 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 20 measurements on each of 5 samples 0.03 percent
b) gravimetric 0.05 percent
¢) dead time 0.10 percent
d) background 0.01 percent
e) detection efficiency 0.20 percent

The expanded uncertainty, U = 0.46 percent, is obtained by multiplying u, by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of approximately 95
percent confidence.

) "Overall uncertainty” reported by EMSL.

*) The limits of detection, as a percentage of the 59.5-keV photons emitted in the decay of
americium-241, are: -

0.02 percent between 63.5 and 1900 keV,

provided that the impurity photons are separated in energy by four keV or more from
those emitted in the decay of americium-241.

® Evaluated Nuclear Structure Data File (ENSDF), September 1996.
) This result demonstrates the traceability of EMSL to NIST, for this measurement, to

within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information, please contact Jeffrey T. Cessna at 301-975-5539.

. Source identification 94030-1
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0 ST
S e

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY #3

g 7% NATIONAL EXPOSURE RESEARCH LABORATORY
3 M" g P.O. BOX 93478 « LAS VEGAS, NV 89193-3478 fé’é_c fai é/ 7%/?7
%, < K G ambmots
A1 prote®
Calibration Certificate Am -241 £l
~ OFFICE OF
RESEARCH AND DEVELOPMENT
DeScription
Principal Radionuclide.......cccovciiiiiiiiiiiiiinininns [ ‘Am'erit‘;ium-.z'lls-v’l‘;: g ]
Total Mass of this Solution..........occiviiiiiciiiiiannns { Ai‘p‘p?r‘ob)'(.~>5-1c“;v‘r;ams7-x ' ]
Total ActiVity........... e —————— [  Approx. 48 nanocuries ' j
HAI-I v reeeee s e st s e eese s ese s | 4327 + 0.5years |
Activity Concentration......coevivveerierieereerinsieeenes [ 9:1.3szharioléu:fii;slgiéé‘m e ]
Date and Time of Standardization..........cccovvueens . 0400 hours PS PST-.‘
| /07, 5&0 %
SOIULION NUMBET .. veeeeveeeeeerereeereeereeererenees | 94030-1 ]
Measurement

Method of Measurement:

The activity of the dilution was measured using liquid scintillation.

The activity of the primary solution was measured using a liquid scintillation counter.

Activity of daughter radionuclide:

The principal activity was accompanied at the quoted time by less than
[ |of the daughter nuclide.................. L]

Useful Life

We recommend that this solution should not be used after........ rl January, 2003 . ‘l

Am=241 P/ Pred IZ/M//ZZW m (M HCT
A3 i -~ JC“ ~
$03856axr 9.6nC /_gxzzzpmjm X/MM =/p7Y deminl Z)?gé@ /09 < M%/Zef/w

Recycled/Recyclable « Printed with Veaetahle Oll Based Inks on 100% Recvcled Paper (40% Postconsumer) K
146 # Bronsrmslo L L/ A / > ¢
NPDES - 1203
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Purity:

The activities other than that of the principal nuclide and of its daughter nuclides were
estimated to be:

ﬁﬂ None stated : J < F ' _} of the principal activity
[(-2) J < r J of the principal activity
H3) ] < ( J of the principal activity

The activities of the impurities are not included in the quoted figures of the principal activity.

Random Errors:

The precision of this standard was such that the certified value of the radioactive concentration of the
principal activity had a standard error {sm) not greater than = 0:23:%:) .

The 99.7% confidence limits are given by t{sm) where t is obtained from the Student t factor for the
degree of freedom (n-1), and is calculated to be = :

The maximum uncertainty due to the assessable systematic errors {dilution, counting, and known
uncertainty of the standard) is obtained by the separate arithmetic summation of the p ositive and
negative systematic error { +8, -0’ ). These have been estimated not to exceed + L 2:0% .

The overall uncertainty (often called accuracy) is an estimate of the possible divergence of the quoted
result from the true value. Itis a combination of random error [t(sm)] at the 99.7% confidence limits
and the worst case estimate of the systematic errors { +3, -8’ ). The overall uncertainty is therefore
calculated on the basis of + [t{sm) +8], - [t{sm) +81andis = L %75 %3] of the quoted
radioactive concentration. ‘

-

Decay Schemes:

This standardization is based on the following assumptions of the principal nuclide, its daughter
nuclides and impurities {no allowance for error in these assumptions or the assumption of quoted half-
life have been included in the statement of accuracy above).

Americium-241 decays 100 percent by alpha emission.

Chemical Composition of Solution:

Carrier content per gram of solution:
Other components:

Preservative: 1.0 M HCI

Remarks:

Date Certificate Prepared April 26, 1996

Approval Signatu;e d_/é w L
y -/

Revised 9/94
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Standard Reference Material 4919H
Strontium-90 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive strontium-90 chloride, non-radioactive
strontium chloride, non-radioactive yttrium chloride, and hydrochloric acid dissolved in 5 mL of distilled water.
The solution is contained in a flame-sealed NIST borosilicate-glass ampoule. The SRM is intended for the
calibration of beta-particle counting instruments and for the monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains strontium-90 with a total activity of approximately 20 kBq. Strontium-90 decays
by beta-particle emission to yttrium-90, which also decays by beta-particle emission. None of the beta particles
escape from the SRM ampoule. The beta particles emitted from strontium-90 and yttrium-90 produce
bremsstrahlung photons with energies up to 2 MeV. Most of these photons escape from the SRM ampoule
and can represent a radiation hazard. Approximate unshielded dose rates at several distances (as of the
reference time) are given in note [a]*. Appropriate shielding and/or distance should be used to minimize
personnel exposure. The SRM should be used only by persons qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains hydrochloric acid (HCI) with a concentration of 0.9 mole per liter of water. The
solution is corrosive and represents a healith hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should
be opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous until at least July 2005.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899

Thomas E. Gills, Chief
December 1995

Standard Reference Materials Program

SRM 4919H, page 1 of 6 *Notes and references are on pages 5 and 6.
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Recommended Procedure for Opening the SRM Ampoule

1) If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM solution.

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.

Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and
is corrosive.

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

4) Check that all of the liquid has drained out of the neck of the ampoule; If necessary, gently tap the
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner
break.

7 Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away

from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by
pressing the narrowest part o

f the neck away from you while pulling the tip of the ampoule towards
you.

8)  Transfer the solution from the ampoule using a pycnometer

or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTH.

9)  Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation loss. See also reference {4]*.

SRM 4919H, page 2 of 6 *Notes and references are on pages 5 and 6.
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NOTES S/ %"Z/

(a] The Sievert is the SI unit for dose equivalent. See reference [1]. One uSv is equal to 0.1 mrem.
Distance from Ampoule (cm): 1 30 100
Approximate Dose Rate (uSv/h): 15 <01 -

(b] The stated uncertainty is two times the standard uncertainty.

{c] Massic activity is the preferred name for the quantity activity divided by the total mass of the sample.

See reference [1].

[d] The reported value, y, of massic activity (activity per unit mass) at the reference time was not
measured directly but was derived from measurements and calculations of other quantities. This can

be expressed as y = f{x;,X,X3, . - Xp), Where f is a mathematical function derived from the assumed
model of the measurement process.

The value, x;, used for each input quantity { has a standard uncertainty, u(x;), that generates a

corresponding uncertainty in y, u;(y) = |dy/ax;| su(x;), called a component of combined standard
uncertainty of y.

The combined standard uncertainty of y, u (), is the positive square root of the sum of the squares
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of k = 2 to obtain U, the
expanded uncertainty of y.

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally distributed with approximate standard deviation u(y), the unknown value of the massic
activity is believed to lie in the intervaly + U with a level of confidence of approximately 95 percent.

For further information on the expression of uncertainties, see references [2] and [3].

{e] The value of each standard uncertainty component, and hence the value of the expanded uncertainty
itself, is a best estimate based upon all available information, but is only approximately known. That
is to say, the "uncertainty of the uncertainty" is large and not well known. This is true for
uncertainties evaluated by statistical methods (e.g., the relative standard deviation of the standard
deviation of the mean for the liquid-scintiliation counting is approximately 50%) and for uncertainties
evaluated by other methods (which could easily be over estimated or under estimated by substantial

amounts). The unknown value of the expanded uncertainty is believed to lie in the interval U/2 to
2U (i.e., within a factor of 2 of the estimated value).

{f] The estimated limit of detection for alpha-particle-emitting impurities is:
0.05 a+s~1eg~! for energies between 3 and 12 MeV.

{g] Estimated limits of detection for photon-emitting impurities are:
0.04 yss~leg™! for energies between 40 and 507 keV and
0.004 y-s“log"l for energies between 515 and 1900 keV.

[h] The stated uncertainty is the standard uncertainty. See reference [5].
[i] Relative standard uncertainty of the input quantity x;.
) The relative change in the output quantity y divided by the relative change in the input quantity x;.

If |dy/ax;| +(xdy) = 1.0, then a 1% change inx; results in a 1% change iny. If |3y/ax;|-(xdy) = 0.05,
then a 1% change in x; results in a 0.05% change in y.

SRM 4919H, page 5 of 6
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(k] Relative component of combined standard uncertainty of output quantity y, rounded to two significant
figures or less. The relative component of combined standard uncertainty of y is given by u;(y)Yy =
|Oylax; | sux)ly = |Oy/dx;| «(x/y) * u(x;)/x;. The numerical values of u(x;)x;, | By/ax; |« (xfy), and w;(y)/y,
all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

[m] The live time is determined by counting the pulses from a gated crystal-controlled oscillator.

[n] The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(x)Xx; =
100%. |dy/ax;|«(x/y) = {(response per Bq of impurity)/(response per Bq of Sr-90)}-{(Bq of
impurity)/(Bq of Sr-90)}. Thus u;(y)ly is the relative change in y if the impurity were present with a
massic activity equal to the estimated limit of detection.

Pl The relative standard uncertainty of A+t is determined by the relative standard uncertainty of A (i.e.,
of the half life). The relative standard uncertainty of ¢ is negligible.

lq] |aylax;| +(xly) = |Not], multiplied by other sensitivity factors where appropriate.

(r] The relationship between the detection efficiency for 3r-50 and Y-90 and the detection efficiency for

H-3 was computed using the CIEMAT/NIST method as embodied in the computer program EFFY4.
See references [6, 7, 8]. The program computes the detection efficiency for each radionuclide based
upon an assumed model. No estimate is made of the uncertainty associated with this model.

i
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Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,

New York, NY 10036, U.S.A. 1-212-642-4900. (Listed under ISO miscellaneous publications as "ISO
Guide to the Expression 1993".)

[3] B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST
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(4] National Council on Radiation Protection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
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PROPERTIES OF SRM 4919H
(Certified values are shown in bold type)

Sr7 )

Source identification number

NIST SRM 4919H

Physical Properties:

Source description

Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications

Body outside diameter (16.5 £ 0.5) mm
Wall Thickness (0.60 + 0.04) mm
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%

Other heavy elements Trace quantities

Solution density

(1014 + 0.002) gemL~! at 21.5 °C [b]*

Solution mass

Approximately 5.0 grams

Chemical Properties:

Solution composition Chemical Concentration Mass Fraction
Formula (mol-L™1h (gg”h)
H,0 54 0.96
HCI 0.9 0.04
SrCl, 0.001 0.0002
YCI3 0.001 0.0002
905:Cl, 9 x 107 1x 107
Radiological Properties:
Radionuclide Strontium-90

Reference time

1200 EST, 1 July 1995

Massic activity of the solution [c]

4.010 kBq-g~1!

Relative expanded uncertainty (k=2)

0.74% [d] [e]

Alpha-particle-emitting impurities

None detected [f]

Photon-emitting impurities

None detected [g]

Half lives used in the decay
corrections

Hydrogen-3: (12.33 £ 0.06) a [h]
Strontium-90: (28.78 + 0.04) a [h]
Yttrium-90: (64.10 + 0.08) h [h]

Beta-particle maximum energies used
in the EFFY4 computations

Hydrogen-3: (18.594 + 0.008) keV [h]

Strontium-90: (546.0 + 1.6) keV [h]

Yitrium-90: (521 + 3) keV [h]
(22815 £ 2.5) keV [h]

Calibration method

4nB liquid-scintillation counting. The Sr-90 plus Y-90
detection efficiency was calculated using the CIEMAT/NIST
method with H-3 as the detection-efficiency monitor. ([r]

VS
20 7 / /14//‘0._/!.4 ////O/M/ﬁ?)
403035 4000 LL, z:ff/ - / /5 é/f»;//p,w/m 2 g;r 70
SRM 4919H, page 3 of 6 7/ z’/’o@t’f’ & 7 [ﬂ/ﬁ N:tes ancﬁ)cte?mnoe{a{r: %fpp;cs?(
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QH-FEE-03

09: 43 42 Gross Alpha, Gross Beta dnalysis
: aBCALC ¥V 1. 04
Ccs
Counted 34. 867~ 3 on DI for 100 0CG min
1.00 smp 1 44, 800 mg
Adliquot Sample Weight
ALPHA
Instrument = ET-Y0 B ]
Counts = #5000 &
Gross opm = 0. 230
Background = 0. Q&7
Observed CPM = 0. 183
Cross talk fac = O, G068
True CFPM = 4 HBER
Inst Std. Fac. = 1,038
Adjusted CPM = -4, Baé
Ef+ (cpmidpm) = G, 157
DPM of aligquol = —-30. 941
pCi Jempl = 13 ¢
1 sigma %4 Err = 1. 203
2 sigma 4 Evrr = P 15 4
{1 sigma err) = O 168
(& sigma err) = O IJ29
LTV (95 4y = O 277
MDa (3. 000 = (. 432 O
MO& (2 71) = 0, 424 ]
CRITICAL LEVEL = (0.173 .
QC Summary
GaC GMT YR alPHA BETA FImME
BRE 31.94z2 3 0. 0&7 1. 340 .00
SF 34,4615 O 1. 035 1.018 O, 00
Frevicus 3 counts Time Detector ID
34. 415 3-FEB-Q3 &:45 GAW 115 5F
34, 686 3-FEB~Q3 8:37 GaAlW 1135 (80 1074 5
34. 762 B-FEB-Q3 1017 GaW 115 (80 1074 &
Previous 3 counts Time Detector ID
34, 636 I3-FEB-Q3 7:15% GRB 115 GF
34. 686 J3-FEB~-Q3 827 GRE 113 (80 11074 5
34, TH2 3-FEB-Q3 10:17 GRB 115 (80 21074 &

THa Corporavion

1074~

Reviewsd

164

GRE

0934,
809,
1.
807.
.
£208.
1.
823
Q.
=004,

FOG.

G.
G.

3.18

&, 23

208,

. Abb

L bb2

-

A
\
At

Y

N
N

prm——

BETA

115
o000
360
340
820
=e
832
018
411
411
155

352
590

317

Length

10,0 min
100. 0
L1000 min

e

1G.0 min
100, 0 min
1000 min

3 850
CALIBRATION Std.

Counted Weight

min

ngth

[ ———
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LUh—+EB~03

0%:43: 43

08
Counted

Gross Alp
ABCALC
a7

L E6B3- 3 on DI OF

1.00 smpl

“aliquot

Instrument
Counts

Gross opm
Background
Observed CPM
Cross talk fac
True CPM

Insgt Std. Fac.
ad justed CPM
Eff (cpm/idpm)
LDPM of Aliquot

pli /smpl
1 sigma %4 Errv
2 sigma % Evrv
(1 sigma evrr)
{2 sigma err)
LTV (95 %)
MDA (3. 003
MD& (2 71
CRITICAL LEVEL

QC Dummary

TMa Corporation LG4 3
ha, Gross Beta énelysis CALT
Vo104
Reviewsd _
aor 100 00 min,
40 B0 mg 4
Bample Weight Caou

htme bartu Seten Okt toess 408 PRI MBS BSlet Yt SHANS EHHS Soun MR BAR LIS SOTES DS FHdbR bOSED Susd HO4SE SAMS POHRS bONTH YPRS et WA(h SHeBL CHRRD Bivse FS11S bHeks Mrndb SVOR VIONE Sr(HR Shiad Slben Whns Surie TeotS St e b4l

GC

GMT

YR &P HA

sat savne Sumte Sores 40obe vesse bhnin Faebe 4O FLON Bilbe etnt bedad boent S4FER b0 Soint wpoh Snent besad s Fuim Setes Sidsn et Sure meber oess S Seuri Beewy Gaver dpmda Mebss K0S SHaRh LHAR FIFSY SKeRS etk Yeseb Sbieh Shins hede Saats

BRKG 36. 943 3 0. 054
5F 37.605 0 1. 0346

Frevious 3 counts Time D
3. 943 5-FEB-O3 14:37 &
37. 6405 &-FEBR~-O3 & 31 &
37. &£48 &~FEB-Q3 7:33 6

Previous 3 counts Time D
3é&. 943 5-FERB-03 14:.37 &
37. 618 &-FEB~-03 &: 49 G
37. 648 &-FER-G3  7:33 6

ALPHA BETA
= GalW 11D GRE 1198
= 0. 000 BOF0Y. 000
= Q. SO0 809. 090
= 0. 054 1. 510
= 0. 446 807, 580
= 0. 008 0. 220
= - 417 208, 553
= 1. 034 1.017
= -~&, BTG K2, 299
S . 157 . 411
= -29. 217 =2001. 448
= 130 # POR.
= 1. &85 G. 352
= 3303 Q. HF0
0. 2H2 E017
= (. 435 &, 28
= 0, 3b6b Q47
w3, 397 O, 459
= (3, 389 O, &56
= (154 G, 314
BETA TIME
1. 810 £, 00
1.017 .00
etector ID Length
Al 11%  BK S 498 min
Al 113 8F 5 13,0 min
Al 115 (80 11074 70N 1.0 min
etector 1D iength

RE 115 BK

RB 115 &F

RB 1135 (8O 1074 7
165

PR

G499 B min

10.0 min
1.0 min

BRATION Std.

nted Weight
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O&~FEB-O3 ™a Corporation LG7 4
1349 44 Gross Alpha, 8ross Beta Analysis
ABCALGC VL. 04
e Reviewed _
Counted 35753~ 3 on DI for 10000 min.
i. 00 smp i G530 800 myg

CALTIBRATION

4 B8O
Std.

Date

4t ookt Soome e sy dason Padon satet H30G RS SadkS bt Shoss bbbk Sodh

Aliquotb Sample Weight Counted Weight
AL P HS BETA
Instrument = Gak 115 @R 115
Counts = 5. 000 Teaza, GO0
Gross cpm = Q. 250 TR, BH0
Background = 0. 051 1,539
bserved CPM = 0. 199 TR T2
Cross talk fac = 0. 006 &, 227
True CFM = ~&4. 304 T3 742
Inst 8Btd., Fac., = L. 034 1.018
éad justed CPM = dh h&G 808, 030
EFfF {cpmidpm) = 0. 141 O, 407
DFM of Aliquot = ~33. 014 1983, 575
pCi /empl I B4,
1 sigma 4 Err = 1,218 G355
2 sigma % Evr = =387 0. &37
(L sigma evr) = O 181 3,18
{(Z sigma err) = O 355 . =3
LTV (95 = {3 299 GO0,
MDA (3. 000 = 0, 430 0. &7
MDA (2711 = 421 0. 649
CRITICAL LEVEL = 0 lé&8 (. 320
G Summary
QC GMT YR AL HA BETS TIME
BRG 34,947 3 0. 081 1. 539 0. 00
8F 35623 ¢ 1. 036 1.01a O, O
Frevious 3 counts Time Detector ID Length Cpm
35, 623 4-FEB-03 & 57  GAW 118  gF kY 10,0 min 0. 00
35. 6530 4-FEB-0Q3 7:34 Gak 115 (80 31074 & 0N 1.0 min 139, 34
35, 685 4-FEBR-0O3  7:43 GakW 115 (80 19034 300N 1000 min 4. 76
Previcus 3 counts Time Detector ID Length Cpm
35, 633 4--FEB-03 7. 11 GRB 113 gF kS TGO min 0. Q0
35, 680 4-FEB-Q3  7: 346 GRB 113 (8O 1074 &N 1.0 min 42. 21
35, 653 4-FER-0O3 743 GRE 115 (802 19034 300 1000 min 12. 82
168
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7

GhH-FER~03
134945 Gross Alp
ABCALC
o8
Counted

37.84%- 3 on DO #

1. 00 ampl

s bt vk 40 hond R3S St Frms bt Saase darce baden Semms e bt

TH& Corporation
ha, Gross Beta analysis
Vol G4

Reviewed

or 10000 min.

S, 500 my

1074

4 a0
CalLIBRATION Std.
. Date

53,500 mg

Aligquot Dample Weilght Counted Weight
AL P A BETA
Instrument = Gak 115 GRE 115
Counts = 3&. 000 80403, 000
Gross cpm = 0. 36D 8204, 030
Background = 0. 054 1,510
Observed CFM = 0. 306 BOZ. 520
Cross talk fao = Q. 004 0. 227
True CFM = & TG BO3. 530
Ingt B8td. Fac. = L. 036 1,017
Ad justed CPM = & &1 817, 1790
Efe (opmifdpm) = O, 141 0. 407
DFM of &liquot = -3, &54 2008, 088
piti /smpl = =i 4 P05,
1 sigma % Erv 1. 444 0. 3883
2 sigma A Ervy = 2. 831 0. &%2
{1 sigma err) = O 21z 3,19
(e sigma err) = O 41é &b
LTV (93 WY = 0351 10,
MDA (3003 = 3 440 . hb6b
MDA (2. 71 = O 431 0. &&2
CRITICAL LEVEL = Q173 0,317
Qf Summary
618 GMT YH ALPHA BETH TIME
BRG 36,943 3 G054 1,510 0,00
85F 37608 O 1. 936 L. 017 0. 00
Frevious 3 counts Time Detector ID l.ength Cpm
37. 605 &H-FEB-03  &:31  GalW  11% 8F % 10,0 min 0. OO
37 4648 H-FEB-O3  7:33 GAW 113 (80 11074 PR 1.0 min 138. 43
B37. 454 LH-FEB-03  7:41  GaAW 115 (80 21074 300N 100,00 min 0. 44
Frevious 3 counts Time Detector ID Length Cpm
37,418 H-FEB-03 &:49 GREB 11%  8F 5 10.0 min 0. Q0
37. 648 H-FERB~G2  7:33 GRE  11% (B0 11074 TN 1.0 min 346, 08
37. &84 &H&-FER-Q3  7:41  GRE 113 (8O 31074 30N 1000 min 821, 08
169
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 20-JAN-03
A 57006

ABCALC
s
Counted 20,778~ 3 on O1
L.G0 smp 1

Aligquot

Instrument
Counts

Gross opm
Background
Observed CPM
Cross talk fac
True CPM

Inst 8td., Fac.
Ad justed CPM
Ef#+ (cpmsdpm)
DPM of Aligquot

pti Jsmpl
I sigma % Err
2 sigma Y Evrv

{1 sigma err}
(e sigma erT)
LTV (95 43
MDA (3 001
MID& (271
CRITICAL LEVEL

aC Summary

for

TH& Corporation
Gross alpha,

KVJ

ol

o 0o

# o #

o

#

i

Gross Bebta analysis
104

Feviewed_
100,60 min,

18, 400 mg

Hample Weight

AL PHA

BETA

GalW 10 GREB 109
14270, Q00 B2ET7. 600
LAz, 700 BR970

0. 037 Q19

14, &63 31, 351
0. 008 . 209
Laz &£52 L 708

1. 143
16D, 05
G170
873, 036

L G14
732
. 418
144

A5, 1.87
0. 83 33,930

1. 642 aéh, G053
3. 29 . &34

375, A
0. 283 0. 538
O, 276 O B35
0. 106 0. 254

erban ain bevse Seres 44658 Sekar RS S GHuas 430 S4Fes OARSS BAER® REUTE PO $S044 Kbk HEARS Seam Febet St Fo10s Fease Sk SVIAS wrime Yabad H4Shn fxbem Rebin vben kel Viehe SRNR AFeY ARRSS S RARRR SN Wk 4 2P0 SRS (RPN AnitS Sbi4d

Qc GMT YR AlLPHA

BET#A

TIME

40440 sabs 4ash vette Same S beest Smske biasy SAead Feton SORIS. Smeoe e basr s Soeds HSS MeS4 eSS SoniE SSeth S GRETS el SbREE AMNE Srnm PSS YMire TRENS Suind IebER MO0 Mir4S SORER SSnth Stres BemHY ALmd nbin v ek adout s (omi

BKG

SF

17.984 3 .
20. 633 0

037
1. 1463

i.01%
1.

0. 00

G114 O G4

Wovke 44000 +40a3 Stben cusin bunin SmiGk AbaN) dosen Shubs Sekbn SHARE Sowes SrlA® So4er S0OE FHORY SUPN Wnibw SHeTh SHELR Semi dos e Sebke SHD Folow FNape FEAKE SABRS Sene} SRR $SIFN S0SEF S OSS AXKER Fark KRS CHRET MRt SHAAR Be S00SH Hte) DRSS

FPrevious 3 counts Time
17. 9846 17-JAN-0Q3 15 39
20,633 20-JAN-03 711
20, 697 20-JAN~03 843

Frevious 3 un’
17. 986  17-JaN~03
20, 6448 20-JaN-03
20, &97 20--JAN-03

Time
15 3%
733
343

Detecthtar

@Al
AT
eFat ]

Detector
GREB
GRE
GRE

D

B \
sF \
(80 1074 1 A

105
109
o9

T s
4L

B *
= 5
(80 1074 Lo

10%
109
109

170

107 &G

tength
37744 min
10, ¢
1000 min

L.ength
APF4 4 min
10 G
P00 0 min

o) 80
CALIBRATION Std.

Counted Weight

Cpm
G, 00
0. 00
1,00

min

Cpm
0. 00
G. 00
@14, 16

min
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ALITHERATION Std

i 400 mg

Fume o=

Lounts =

cead OF
{ocpmddpn
DEM o of Aliguot =

i
-t
™.
1]

L
o)
TR

B ey

T

-i

ot

K

[H

[
i

e

Lo ]
b
i
PR
i

th o wmigma eprl = =

(& sigma Brri = 47 1

Qe GMT YR

e AT St bbbt LoV S SR Meme bk 1 et Sk k7 Siai oL vy AR 0SS e 2507

BIG

5

gy
=7

e

o e
[RRNI AL

i
H
H
H
§

BY.THE RT-JAN-03 11 10,0 min
27,957 27-JAN-03 14 9Z7. B min

it

=8, 6046

LTI L

o
b

imin

Frevious 3 count

a ¥ T Fedapb-00 10 0% 0 GRE I g ) 100G min &, Gz

R o
2 WET

283 616

. e g -
fooOWET R min 0.0

{
*, 1O 0 min O, 00

3 ORI R
vof
i
&
<
[
[ W)
g
3
G
e
b
.

|
J
M- MM & 4T GRBE

it
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L BO-JAN-03 TH& Corporation 1074~ & 80

CARIBTI 06 0 Gross Alpha, Gross Beta Analysis CaLIBRATION Std.
1 ARCALC VW 1. 04 :
GCh Reviewed  __ Date_
Counted 200778 3 on C2 for 100,00 min.
1. 00 smpl 25 8O0 mg 2%, BOO myg
Aliguot %amﬁlé Wleight Counted Weight
AL BETA
Instrument = el 110 GRBE 10
Counts = 11&4&%&6. 000 27F3. G000
Gross cpm = 114, 960 27, 930
Background = 3. 085 1. 6857
Observed CPM = Lis, 905 2. @R3
Cross talk fag = Q. 006 Q. #L5
True CPM = 114, 898 1,172
Inst Std. Fac. = 1,176 1.GL4
fd justed CPM o= 137, 472 1.1ies
EFF (cpm/dpm) = o172 0. 414
RPM of &ligquot = 800, 1206 2. BeE
pCi Fsmpl = A6, LY
1 sigma % Err = G, 9Es 46, 409
& sigma % Ery = 1. 814 GO RHE
{1 sigma err) = 3. a4 O, A0
{£ sigma erv) = &, B4 1,18
LTV (25 %) = 36, 2. =28
MDa (3 000 = (O, 365 0. &80
MO& (2. 711 = (3 3BT G &7 4
CRITICAL LEVEL = {143 . 324
a0 Summary
Qd GMT YR ALPHA BETA TIME
BKG 17.984 3 0. G55 1. &37 {3, GO
SF 20,633 0 1. 176 1.014 0. Qo
Frevious 3 counts Time Detector ID t.enigth Cpm
17.984  17-J&N-03 1539 ©GAW 110 BK NOGPF404 min g, Q0
20. 633 Z20-JAN-03 711 Gak 110 5F N\ 10,0 min 0. Q0
20,697 20-J&N-03  8:43  Gal 110 (80 11074 & 0% 1000 min 2.49
Previous 3 counts Time Detector D Length Cpm
17,986 17-JaN-03 15:3% GREB 110 BK “ORTT4.4 min 0. 00
20. 648  20--JaN-03  7:33  GRE 110 BF A 16,0 min 0. G0

20. 697 20--JaN-03 B 43 GRBE 110 (80 Y1074 2 0% 1000 min 823. 7
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bt il

Cel IBRATION Std.

SHERY Date

G0

fry

Imstrument =
Sount

PG Upm =

ground =

B4
-4
-

(QQ%Jdpﬁ? =
DR of Aliguot =

PO oy
a7y = :

LTY (95 w
MO#& (30 000 = 0, iR “

CHIT = N {3
GO Summary
€18 GHT ¥ BEN T
BHAG 2095703 H
S§ w5, &08 O i
Frawvinous 3 Time Debteot L.arngth Com
27795 2F-JanN-00 1o i70n .0 min 0
It BRI LA Wk

o b

N =700 min £
i 9.0 min 8]

revious 3 counts Time

Logyig i
) 100 mi

308 ORETD min 2.
? A 100 min G 30

=7 7ER BV JAN-OT "'G@
7. 9BV ET-JdaN-03 140 58
dﬁ.&i& @ JdAl-03 0 &0 47

HO O3

ok

PEN

'.“:z

3
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 04~FEB~03
108:15:14

TMés Corporation

Gross Alpha, Gross Beta Analysi
ABCALC V 1. 04
s
Counted 34,762~ 3 onn D3 for 100,00 min.
1. GO smpl 27, 800 mg
Aliquot Sample Weight
ALPHA
Instrument = Gakl 115
Counts = 15938. Q00
Gross cpm = 159, 380
Background = Q. Q&7
Observed CPM = 159, 313
Cross talk fac = 0. G084
True CPM = 159, 291
Inst Std. Fac. = 1. 025
Ad justed CPM = 144, 866
Eff (cpmidpm} = G172
DPM of Aligquot = 5%, 540
pCi /smpl = 432,
1 sigma L Err = Q. 793
2 sigma % Err = 1. 554
(1 sigma err) = 3. 43
(2 sigma ervr) = b 72
LTV (93 %4y = 438,
MDA (3. 000 = . 394
MDA (2. 71) = (3. 387
CRITICAL LEVEL = (. 158
GC Summary
Qc GMT YR ALFHA BET#H TIME
BKG 31.942 3 0. Q&7 i. 340 0. 00
SF 34,613 0 1. 035 1,018 Q. 00
Previous 3 counts Time Detector ID
31,942 31-JAN-0Q3 14:36 Gald 1195 BK
34. 615 3~FEB—-03 &:43 GaW 119 &F
34, 686 3~-FEB-03 8:27 GaAW 115 (80 11074 5
Previous 3 counts Time Detector ID
31. 942 31-JAN-03 14:36 GRB 115 BK
34. £36 3-FEB~-03 7:15 GRB 113 &F
34, &84 3-FEB~03 8:27 G6RB 115 (80 Y1074 ]
176

1074~ & 80
& CALIBRATION Std.
Reviewed Date
29. 800 mg
Counted Weight
BETA
GRB 115
3945, Q00
3%, 450
1. 840
37. 10
0.215
3. 4678
1.018
3,745
0. 414
9. 039
4. 07
17. 405
34. 114
O, FO9
i1.39
5. 24
Q. &&60
0. 687
0. 314
Lerngth Cpm
No3838. 3 min 0. 00
Ay 10.0 min 0. 00
Y1000 min 192. 99
l.ength Cpm
So3838. 3 min 0. 00
* 10.0 min 0. 00
N 100.0 min 44. 82
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 04-FEB-023

TMé Corporation 1074~ & 80
,08:15: 15 Gross Alpha, Gross Bets Analysis CALIBRATION &Std
) ABCALC V 1. 04
cs Reviewed_ .. Date
Counted 35, 650~ 3 on D3 for 1,00 min,
1. 00 smpl 2% 800 my 29. 800 mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = Gal 115 GREB 1195 ///////’”::j>
Counts = 150. 000 43. 000 [ opdCo*
Gross cpm == 150, Q00 43. 600
Background = 0. 051 1. 539 bors-
Dbserved CPM = 149, 949 41. 461
Cross talk fac = G. 004 0. 215 ;z:)
True CPM = 149, 893 9. 249
Inst 8td. Fac. = 1. 036 1.018
Aad justed CPM = 155, 289 2. 414
Ef+ (cpm/dpm} = G172 0. 414
DPM of Aligquot = 03, 819 22, 728
pCi /smpl = 407. 102
1 sigma %4 Err = 8. 172 72, 184
2 sigma % Err = 1é. 018 141, 426
{1 sigma err) = 33,3 7,39
(2 sigma err) = 55, 2 i4. 5
LTY (95 %) = A, =2, 4
MD& (3. 00} = 10. & 7,853
MDA (2. 71) = 2. 8é& @ 22
CRITICAL LEVEL = 1. 3g 3,14
QC Summary
Qc GMT YR AL.FHA BETA TIME
BKG 34.947 3 0. 031 1. 539 0. 00
SF 33. 623 0 1. 036 1.018 0. 00
Previous 3 counts Time Detector ID L.ength Cpm
34. 8&7 3-FEB-03 12:48 GaW 115 (80 Y1074 3 N 1000 min 0.1%9
34. 947 3~-FEB~0Q3 14:43 GalW 115 BK NO9E3.9 min 0. 00
35. 623 4-FEB-Q03 6: 37 @aW 11% ¥ N 10. 0 min 0. 00
Previous 3 counts Time Detector ID lLength Cpm
34. B&T 3-FER-03 12:48 GRB 11% (80 1074 3 0% 1000 min 822, 35
34,947 3~-FEB—03 14:43 GRB 11% BK \NO9B3.9 min 0. 00
35. 633 4-~-FEB-Q3 7:11 GRB 115 &F N 10.0 min 0. 00
177
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13-FEB-03

TMa Corporation

1074—

& 80

10:20: 11 Gross Alpha, Grosse Beta Analysis CAOLIBRATION Std
ABCALC V 1. 04
s Reviewed Date
Counted 44 6&52—- 3 on D2 for 10000 min.
1. 00 smpl 29, 800 myg 29. BOO mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = GaW 114 GRB 114
Counts = 1518%. 000 3663. 000
Gross cpm = 151. 890 36, &30
Background = Q. 032 2. 440
Observed CPM = 151. 838 34. 190
Cross talk fac = G. 006 G. 215
True CPM = 151. 828 1. 5462
Inst Std. Fac. = 1. G43 1.012
ad justed CPM = 158, 357 1. 381
Eff (cpm/dpm) = G172 0. 414
DPM of Aliquot = g21. 478 3.816
pCi Zsmpl = 415, .72
1 sigma % Err = 0. 81e 40. Q15
2 sigma 4L Err = 1. 591 78. 430
(1 sigma err) = a2, 37 0. 688
{2 sigma err) = 6. 61 1. 33
LTV (95 4Ly = 421, 2. 89
MDa& (3. 00) = . 357 0. 822
MDA (2.71) = (3, 349 G. 819
CRITICAL LEVEL = 0139 0. 396
QC Summary
QC GMT YR ALFPHA BETA TIME
BKG 43. 940 3 0. 052 2. 440 0. 00
SF 44 610 0O 1. 043 1. 012 0. 00
Previous 3 counts Time Detector ID length Cpm
43, 622 12-FEB-03 &:53 GalW 114 &SF A 10.0 min 0. Q0
43. 940 12-FEB-03 14:33 GaW 114 BK NORE2. 3 min G. 00
44. 611 13~FEB~03 6:39 GAW 114 &F N 10. 0 min 0. 00
Previous 3 counts Time Detector ID length Cpm
43. 640 12-FEB-03 7:&21 GRB 114 8F \ 10,0 min 0. 00
43. 940 12~-FEB-03 14: 33 GRB 114 BK Y9423 min G. 00
44, 620 13~-FEB-0O3 &:52 GRB 114 SF N 10.0 min Q. 00
178
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C20-JaN-03 . TM& Corporation
1&: 8707 Gross Alpha, Gross Beta Analysi
ARBCAL.C WV 1. 04

©

B
Counted #0778~ 3 on C3 for 10000 min
1. GO ampl A8, TGO mg
Aligquot Sample Weight

AP
Instrument = Gakl 11
Counts = 10793 000
Gross cpm = LTO7. 950
Background = O, G300
Observed CPM = o7, 920
Cross talk fag = G006
True CPM = 107, 904
Inst Std. Fac, = L1334
Ad justed CPM = TE2. 578
E¥f {(cpm/dpm}y = O.147
DPM of Aliguot = {334, P05

pli Fampl == 376
I sigma ¥ Evrr = 3. 963
2 sigma % Err = 1. 88

{1 sigma err) = 3. b

e sigma err) = Fo10

LTV (%3 %) = a8,
MDa (3. 005 = 0. 34%
MDA (&2 713 = (. 330

CRITICAL LEVEL = &, 124

Gl Summary

oahis 4batt apase Sebem s k3eue Shand b30aD 40 inds Snbu wirES Seren Sdoh Sevhe Sifen EONLS SNk FESes foerm Sbves SHVSS SR Foa8d $0u0h SetrE H0ss HNn TRaTS SMOS TS WISEE Saten Sian Wbt GETRS SARCD T SRR MONE SH0S OEL bocte s et

QC GMT YR ALPHA BETA TIME
BRKG 17. 9846 23 0. 030 1. 1&7 G. GG
8% 20. 633 0 1,136 1,003 o000

40450 4t mtane et 14008 Saat> Lmaes S22 Shted S48 Fateh Soare BAASD Sbavs Geved Hhos Sonbs Hinka HITRS bHISH bPALE Lokin Medon Shub S S bahst ShELD IH4SE Vimet sbars Lornd Nadeh Samss AT SPaFs Semis PEUNE Mot AGnb HHOKA STRSR VORI THOLY P0RS

Previous 3 counts Time Detector I

B e T TN SO pe T — T P i b St Mo Bk S04 A4t S SRS S Sk 4400 b

17.986  17-JaN-03 1539 6aW 111 BR
20, 633 20-JaAN-03 71l Gal 111l BF
20, 697 20-JaN-03  8:43  GaAlW 111 (80 Y1074 3

Frevious 3 counts Time Detector in

17,986  17-JAN-03 15:3%9 GREB 11l BRK
20, 648 20-JaN-03 733 GRR 0 111 BF
20, 697 20-JAN-02R 843 GRE 111 (80 1074 3

179

1074~ 7 80
& CALIBRATION Std.

Feviewsd ___ Date

A48, 700 my

Counted Weight

BET#

GREB 111

2813, 000

28, 130

1. 1&7

2&. $4A3

G, 224

2. 753

1. 603

=, ThHI

0. 408

&, Thé
305

19, 648

3. 510
0. She
L. 17
A O4
G, BEY
G, B84

Length Cpm
N A774.4 min G. Q0
Y 10,0 min 0. 00
NoOA00. 0 min Q.82

length Cpm
N O G3TT744 min G. 00
A 100 min .00

10000 min H313. 46
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Counted

pNOR

ot
i

e ument =
Gouryd

LA

IRfres

Frevious 3

counts

JAM-07
RWISIRER M
AP 303

57,798
27. 9%

2. 608

Frevious d counth:

R L= SO B
7PN
S R

S

b
£y
At
—
it

¢

oo,

il

Egmma Ty

-
L.
4
4o

-

Time Des

Gk 1
G 1
1

d 3E Gl

wRE
GRE

180

Lo B
L LE

7 (10
oal THRA Sid.

48, FOO mg

Weiaht

Largth

1000 min

Fomi .
S omin O,
omin 3,
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Lok

B

L 0B

AT LG TR WD
10: 46 25

Iy

SRCALC

Counted A5, 853~ 3 on DT

1. 00 ampl

Aliquot

Instrument
Counts

Gross cpm
Background
Observed CFM
Cross tallk fac
Trus CFM

Inst Std. Fac.
ad justed CPHM
Eff (cpmidpm?
DPFM of Aliguot

pli Jempl
1 sigma % Err
sigma %4 Err

-
P

{1 sigma st

MDA (2
CRITICAL LEVEL

Q0 Summary

Gross Alpha:

For

UL L OTDQTETL OGN
Gross Beta Analusi
(34

Yol

¥

PG 00 min

48, 700 mg

et b S (R Gares Ao bt Saps SRt k3 S0TRe Bosah Somd ~Et Co4r

Gample Weight

AL HS

- GalW Lis
= 1374, 000
- 137, &0
== G081
= 137, 20w
- O 008
= 137, 891
o 142, 858
2 G, 147
= G973, 047
z 4758,

= O, Bed
- 1. &70
= 373

= o4

et ‘f:ﬁ‘[:i‘j"

= {414

= . 405

Qo sMT YR ALFHA

BETA TIiME

e40n tovem a4t doase skrwe vade T1818 (iwes Seavs Meots Curad niboe Wik doses S3eme b Pmobe PORAC it Aunl A F8LES Haess PYMAD SRS SRS b $4455 4004 meey) Subm dFiee e S maen SRSV Fenat Od SRabS iR MAbOR SH ibh Seape THnd

BRG
8F

34.947 3
A3 4623 0O

0. Q51
1,038

1. 539
1,018

T
G QG

0. 0

9005 w1040 46200 whens FiRLD besen MENIR Susne Shams SHAN Lo boehe BALWS Vmed €140 44K {ard SbinT CPed ARAHL 4RSS SISO Somsk S4IDE Abieh st Shuds SSMAS SIANC Hibns mi0u bse d5bem Shebs sk et SEEN TR SR WaHS beibe BUARR IO et 0000

Frevious 3 counts
A5, &30 G-FER~Q3
33, 655 S4-FER-03
35, 7E0 4-FEB-03

Time
T a3b
743
100 04

Time
736
43
10 04

Frevious 3 counts
35, 6450 HG-FER~D3
35, 655 G-FER-Q3F
a5, 783 4~FEH-O3

Detector
G éald
G ild
EFEN

Detector
RE
GHE
BRB

D
CEG 21074 &
(80 Y054 3
(80 1074 4

11E
115
115

16

119 g0 1074 é
Lid 480 19034 3
1% {80 11074 4

181

C;';

Revie

GRD

S8E2

RS

Ll

[

NOWRBOL -G

dt

15.

as

7

G &HE4

%,
"

.
N

N,

"

"
\

.\

Ludfdge

e d

BETHA

113
Qoo
S0
B39
81
4
Gl1e
LO0
A0
.81

Bl

L lEE

Lerngth

1.0
1000
OO G

length

LG
1004
100, 0

£
CALIBRATION

=18
Hid.

48, 700 my

Counted Weight

nmin
mir
min

Cpm
42, 21
12, 82

807. 07

min
min
min
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 DE-FEB~Q3 THa Corporation

36, 658 H-FEB-O3 7:47 GRB 115 5F

36. 943 5-FEB-O3 14:37 GRB 11% BK

37. 618 &~FEB-03 &:4%9 GREB 1153 8F
182

09 43: 41 Gross Alpha, Gross Beta dnalysis
; ABCALC V1. 04
Cs
Counted 37. 448~ 3 on D3 for .00 min.
1. 00 smpl 4B, 700 myg
Aliquot Sample Weight
ALPHA
Instrument = GAak 115 &R
Counts = 183 000
Gross opm = 153, 000
Background = 0, 054
Observed CPM = 152, 246
Cross talk fac = Q. 006
True CPM = 15z, 239
Inst S8td. Fac., = 1. 038
Ad justed CPM = 156, 44%
Eff (cpmidpm) = 3. 147
DPM of aligquot = 1079, 236
pCi /Zsmpl = 36 i.
1 asigma 4 Err = £, 0BY 3
2 sigma A Err = 15, 885 LG
{1l sigma err) = 3%. 3 &,
(& sigma err) = 7701 13,
LTV (935 %y = S8l 12,
MIxa (3. 00) m= 1205 )
MDA (2. 71) = 11, & 5
CRITICAL LEVEL = 1. &4 3
QC Summary
ac GMT YR Sl HA BETA TImME
BRG 36. 943 3 0. 054 1,810 .00
S5F 37.603 0O 1,036 1. 017 0. 00
Freviocus 3 counts Time Detector ID
34, 614 5-FEB-03 &: 44 GaW 115 8F kS
346, 943 5-FEB-Q3 14:37 GalW 11% BK A
37. 605 &H-FEB-Q3 & 31 GalW 119 8F %
Frevious 3 counts Time Detector 1D

\t“
A
Y

1074~

Revigwsd

P—

BETA

7 80
CALIBRATION S5td.

Counted Weight

BO11iB%
37,000
37, 000
1,910
35,490
0. 224 D
1.178
1,017
1,198
. 408
2. 934
3z
2. 73
32, 393
é
&
8
bl
ey
Cié
Length Cpm
TG0 min 0. G0
P49.8 min Q.00
10,0 min 0. Q0
l.enigth Cpm
10,0 min 0. Q0
F49. 8 min 0. Q0
10.0 min 0. Q0
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13~FEB-03 THa Corparation 1074- 7 80

10:20: 13 Gross Alpha, Gross Beta Analysis CALIBRATION Std.
ABCALC V 1. 04
cs Reviewed Date
Counted 44, 6532~ 3 on D3 for 100. 00 min.
1. 00 ampl 48. 700 mg 48. 700 mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = GaklW 115 GRB 115
Counts = 13939 000 3784, 000
Gross cpm = 13%. 390 37. 840
Background = G. 067 1. 500
Observed CPM = 13%. 323 36. 340
Cross talk fac = 0. 004 0. 224
True CPM = 139. 293 5. 090
Inst Std. Fac. = 1.03% 1. 017
fd justed CPM = 144 725 5 176
Eff (cpm/dpm} = 0. 147 0. 408
DFM of Aliquot = 285, 785 12. 674
pCi /smpl = 444, S5, 71
1 sigma % Err = 0. 8418 12, 323
&2 sigma % Err = 1. &6 24, 154
{1 sigma err) = 3. 74 Q. 704
{2 sigma err) = 7. 38 1,38
LTV (85 %)y = 450, &, 8B7
MDA (3. 00) =, 461 0. &&1
MDA (2. 71) = 0 452 0. A58
CRITICAL LEVEL = Q.18% 0,318
QC Summary
QC GMT YR ALFHA BETA TIME
BKG 43. 940 3 0. 067 1. 500 0. G0
8F 44 410 O 1.03%9 1. 017 0. G0
Previous 3 counts Time Detector ID Length Cpm
43. 759 12-~-FEB-03 10:12 &AW 115 (93 18034 N 1000 min 1.43
43. 240 12-~FEB-03 14:33 GAW 115 BK NOB62 3 min 0. 00
44 611 13-FEB-03 6:39 GaW 115 &F \ 10.0 min 0. 00
Previous 3 counts Time Detector 1ID l.enigth Cpm
43. 759 12~-FEB-03 10:12 GRB 115 (93 8034 1N 100, ¢ min 2. 99
43. 9240 12-FEB-03 14:33 GRB 11% BK N F62.3 min 0. 00
44, 620 13-FEB-03 6:52 GRB 115 &F \ 10.0 min 0. 00
183
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S 2Q-JAN-O3 THa Corporation 1074~ & 80
18: 8708 Gross Alpha, Gross Beta Analysis CALIBRATION Std
e ARCALC ¥ 1. D4
035 Reviewed o bhate_
Counted =HOU778~ 3 on C4 for 100,00 min,
1. 06 ampl Se. B00 my B2, 800 mg
Aligquat Sample Weight Counted Weight
AL S BETA
Instrument = Gak 11d GRp 112
Counts = BEI&. GO0 A500. 000
Gross cpm = 8BE. 3460 25,000
Background = O GAR 1,514
Observed CPM = B Gl 273, 484
Cross talk fac = O, OO (Ol
True CPM = B 291 30495
Inst 8td., Fac, = 1,158 1. 006
Ad justed CPM = 101, 974 3. 8514
Eff (cpmifdpmy = 0. 142 0. 407
DPM of &liguot = LY. 537 8. &35
pCi /smpl = B3RS H.8w
1 sigma % Evrr = 1. Q65 14 734
2 sigma % Err = =, QE7 28, 879
(1l sigma err) = 3. 44 0. 873
(2 sigma errl = & 7 i.1&
LTV (95 %)y = P 4. B4
MDA (3 00) = 0 418 0. &&7
MDa (2071 = O, 409 £, &H&3
CRITICAL LEVEL = (O 1&2 0. 317
GG Summary
Qc GMT ¥R ALPHA BETH TIME
BRKG 17,9846 3 0. 048 1. 8516 .00
BF 20. 4633 0 1. 155 1. QG4 0. G0
Previous 3 counts Time Detector ID l.ength Cpm
17. 986 17-Ja8N-03 15: 3% GAW 112 BK 377404 min G. G0
20. 633 20-JAN-03 711 &AW 112 85F A 10,0 min G 00
20. 697 R20-JAN-03 8:43 Gal 112 (80 21074 4 0% 1000 min G. 80
Previous 3 counts Time Detector IL l.ength Cpm
17,9886 17-JAN-03 15:3% GRE 112 BK AT7TFA4 min 0. 00
20, £448 20-JaN-03 733 GRB 11z BF *, 10,0 min 0. 00
2Q. 697 20-JAN-03 8243 GRB 112 (80 11074 4 N 1000 min 816, 62
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S00 myg

Counted Weight

Instrument =

{

SEVERETE A

LT Lgin o=
PBackground =
CPM o=
i
CRE o=

- .
Pall. i

it

gf Aliguot =

Fempl a

igma W

B
1 sigma % =
# sigma W s

(1 sigma erri: =

S
ot
T
o
bl
~4
E
i
-
i

ot

. . . _ vy
i P R 3 wa WS

CRITICAL LEVEL =

Lad
o
el

Summary

G EHT ki 2 AL
LY RS
SF

[T —

Fravious
=TTER
27987

=28, &06

03
- AR 00

SEN-GE

iL:

Frevious counts

{
i
:

bR o

.

#

i {j [
v B
28, &1é BE-JAN-O3

185
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1014 By Gross Alpha:
ABCALL VL. 04

P W WA WY

L 08

Counted 37,920~ 3 on DI For 10000 min

1,040 smpl

Aliguot

AL HA

Instrument = Galk 11S
Counts = 11999 Q04
Gross cpm o= 119, 990

i

054
. P36k
006
L w17
R e
. edd
142
. 147

Background
bhserved OPM =
Cross talk fac
Trus CPM

Inst Std. Fac.
Ad justed CPM
Eff (cpmldpm}
DPFM of éaliquot

H
FoeY

i
P
B3

i
i [
o Bl [ad ¥
B dm e 0D 0O

HE

pi Fempl
1 sigma 4 Err
2 sigma A Err

394,

i

L]
b 17
i L3

L1
[

{1 sigma ervr) =
(2 sigma err) = 705

LTY (95 4y = 400,

Mba (3. 00} =, 438
MDa (2. 710 = L 428
CRITICAL LEVEL = 0172

QC Summary
£ GMT ¥R AL HA BETH TIME
BKG a4 9432 3 g, 054 1,510 .00
SF 376030 1. 0386 1,17 {300

Frevious 3 counts Time [Detector I
37. &48 &-FER-0O3 7. 33
37. 654 H-FEB~-Q3 7. 41
a7, Baw &-FER~-O3 17 22

GAaW 115 (80 Y1074
aald 115 (80 31074
Gal 115 (80 21074

Detector ID
&-FEE-03 733 GRBLIB (80 1074
b-FER-(OR 741 GREBO11% {80 11074
H-FEB-O3 12 22  (GRB 115 CHO 21074

PFreviocus 3 counts Time
37, 648
A7, 454
37. 849

186

sross Deta Analysis

B 800 myg

Sample Weight

LT A

Heviswed

CAHLIBRATION Std.

52,800 myg

Counted Weight

BETA

GRE 115

1%, 000
890
310
380

oy ey
[N

231
Q17
288
407
070

aad
oy
o
-}

P
A

2]

a3

BOWRWUOD e

3. 64
17. 888
35, 060

0. 650

'
o
o~
i

0. 317

Length

P L —

7N 1.0 min
30N 100 0 min
L AN 1000 min

Length

7N .0 min
20 1000 min
40N 1000 min

Com

158. 43
0. 44
0. 32

Cpm

3&. 08
#2108
815 94
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', wd £

§ damdal ted wd

16717 00

AR AR S ]
Gross Alpha,
ABCALS M

AR R SR S R R A

% opan, Ty - Y - ey e

Gross Heta dnalysis
104

=]
o

< ¥
3

i

-

=y

unted L 748- 3 on DI for 2. =29 min

o~

3

1. Q0 smp

W0t whnt Trmed Hen BretL Sureh VoLl nne S008H biase WOBE srent sevas babsn Haon

Aligquot

S BOO mg

Hample Weight

AL P HS&

ke sasns anT Ste s e A A1b i S

Instrument = Al 115
GCounts = 2&F . 000
Gross cpm = LL7. 4467
Background = . 071
Observed OPM = L7, 3964
Cross talk fac = G Q04
Trua CFM = 117, 348
Ingt Std. Fag., = L. Gar
A justed CPM = 121, &30
EfF {opmidpm) = G 143
DPM of aligquot = BE3é. 2446
plli Fsmpl = GEsS.
1 sigma %4 Evr = =S R 5
2 sigma %4 Evrr = 11, 944
(L sigma err} = PEAC I
{2 sigma erri = Sds, E
LTV (98 ¥ o= A5
MDA (3 00) = &, TG
Mba (20710 = & 35
CRITICAL LEVEL = 130

QC Bummary
Qac GMT YH ALPHA BETH TIME
BIKE 38,138 3 G, G711 i.81z 0. 40
SF 38,724 G 1,087 1,018 .00

414 MAE St 32430 Smdtn Sh0he LEnre SevR smabe Soum S P St RS o ReA SEN S SBHAE SuRRL S £Adon AP bt SeRMC $e0nd Snais $HH4S Beim it oemes GuRe Sedid mevmn Ghere (Aest Smees WAL SSHAR hOTs Wnea RSN HerS wH1me it bone

Detechor ID

[ —

GalW L1S

Frevious 3 counts Time

38, 134 &-FER-03 BK

ag. 612 T-FEB-0O3 H: 41 GAW 113 5F
38, 724 T-FEB~-O3 922 6alW 115 8¥F

3
ot

Previous counts
38, s FFER-O3
38. 454 T-FEB-O3
38, 488 7-FER~QO3

Detector 1D

GRE 1195
GRE 115
GREB 119

8F
8F

HF

187

GRE

83,
36.

i
34.

3

i

o

167
5. &3
3,49

Ana e oAb b S S b Tobok 8040 A4 sbem rrdt <At anbos St

H8%. 8 min
10,0 min
Q.0 min

hY
AN
hY

AN

e mpwoe vvant Sae wEben S Fibes boven o3 Soons

0.0 min
10,0 min
10,0 min

=mo

S o

e AF S T

Revieswed

BETA

115
elele
243
512
733
226
1&3
Gle
312
. AGT7
414

730
AT

Le

)

ted Tkt

CALIBRATION Std.

Date

. 800 mg

o Hhess s Al Lohok bare Sottd danle Ahibs Seote Sebss AHue Ha SEReS Snes

Counted Weight

ngth Cpm

G. 00
0. 00
Q. 00
ngth Cpm
0. 00
Q. 00
0. 00
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13-FEB-—-03 TMA Corporation 1074~ & 80

12:22: 16 Gross Alpha, Gross Beta Ansluysis CALIBRATION Std.
ABCALC ¥V 1. 04
cs Reviewed Date_
Counted 44, 73&- 3 on D2 for 100 00 min.
1. 00 smpl 52. 800 mg 52. 800 mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = GalW 114 GRB 114
Counts = 11254, 000 2895, 000
Gross cpm = 112, 540 =28. 950
Background = 0. 052 2. 440
Observed CPM = 112. 488 26. 510
Cross talk fac = O. 004 0. 226
True CPM = 112, 482 1. 044
Inst 8td. Fac. = 1.043 1.012
Ad justed CPM = 117. 319 1. 057
Eff (cpm/dpm} = 0. 142 0. 407
DPM of Aliquot = B25. 489 2. 595
pCi /smpl = 372, 1.17
1 sigma %4 Err = 0. 943 53. 659
2 sigma %4 Err = 1. 849 105 172

i
{3
34
-t
o
r
3
~4

(1 sigma err)

(£ sigma err) = &, 88 i. 23
LTY (25 4y = 378, 2. 20
MDA (3. 00) = 0. 431 0. 837
MDA (2. 71) = 0422 G. 834
CRITICAL LEVEL = 0 168 0. 403
Q¢ Summary
QC GMT YR ALPHA BETA TIME
BKG 43. 940 3 0. 032 2. 440 0. 00
8F 44 410 0 1.043 1.012 0. 6o
Previous 3 tounts Time Detector ID Length Cpm
44 611 13-FEB-03 6:3%9 G6GAW 114 GF \ 10.0 min 3. 00
44. 652 13~FEB-03 7:38 GAW 114 (93 1074 & 00N 1000 min 158, 39
44 4652 13-FEB-03 7:38 GAW 114 «(BO 1074 6 N 100.0 min 158, 39
Previous 3 counts Time Detector ID Length Cpm
44 620 13-FEB-03 &:52 GRB 114 8F N 10.0 min 0. 00
44 652 13-FEB-03 7:38 GRB 114 {93 Y1074 H 0N 100.0 min 34. 61
44 652 13~FEB-03 7:38 GRB 114 (80 1074 6 N 100.0 min 34. 61
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19-FEB~03

THé Corporation

1074~

gR1 80

12: 25 20 Gross Alpha, Gross Betas Analysis CAHLIBRATION Std.
; ABCALC WV 1. 04
cs Reviewed__ _ Date
Counted 0. 656~ 3 on Bl for 10000 min.
1. 00 amp 1 45, 200 mg 4%, G000 mg
Aliquot Dample Weight Counted Weight
AL HM BETA
Instrument = GaW 103 GRE 105
Counts = FE7TT. OO0 2649, 000
Gross cpm = F3.TIO 2&. 490
Background = G021 1. 529
Observed CPM = 3. 749 24. 941
Cross talk fac = 0. 0046 G, 225
True CPM = 3. T2b 3.877
Inst 8td. Fac. = 1.147 1. 024
Ad justed CPM = 107, 564 3. 970
Eff (cpmfdpm) = G145 0. 408
DPM of Aliquot = F3%. 75 q. 731
pCi Zsmpl = 333, 4. 38
1 sigma “ Evrr = 1,083 13, &52
2 sigma L Err = 2,025 =&, TE8
{1 sigma err} = 3. 44 Q. 598
(2 sigma err) = &.7H 1.17
LTV (9% 4y = 339, %, 37
MDA (3. 00) = 3, 30z 0. 6468
MDA (2. 71) = (293 (. 665
CRITICAL LEVEL = (. 105 0. 318
GC Summary
Qo GMT YR Al P HA BETA TIME
BKG 49 914 3 0. G221 1. 529 .00
8S¥ 50. 610 0 i. 147 1. 024 . 00
Previous 3 counts Time Detector ID Length Cpm
4%. 918 14-FEB-03 14:01 &AW 105 BK NOoB342.8 min 0. 00
49. 91646 18-FEB-03 13: 5% GaW 1035 BK 95 % min 0. 00
30. 610 19-FEB-03 &:38 GaW 105 SF N 10,0 min 0. 00
Previous 3 counts ifime Detector ID Length Cpm
45, 918 14-FEB-03 14:01 EGRB 103 BK NOB3E4Z. B min 0. 00
49 . 916 18-FER-Q3 13: 5% GRB 103 BK 995 % min 0. 00
50. 626 19-FEB-O03  7:01  GRB 105 8F \ 10,0 min 0. 00
189
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©19~FEB-03 THMé Corporation 1074~ BRI 80

12:25: 19 Gross Alpha, Gross Beta éAnalysis CALIBRATION Std.
ABCALC ¥V 1. 04

s Reviewed__

... Date__
Counted 45, 792~ 3 on LE for 10000 min.

1. GO smp 1 45, 930 my 49. 700 mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = Gak 114 GRE 114
Counts = 12307. 000 3357, 000
Gross cpm = 125, 070 33 870
Background = G, 052 2. 440
Observed CPM = 125 018 31,130
Cross talk fac = 0. 0064 O 225
True CPM = 123 000 3011
Inst 8td. Fac. = 1. 044 1,612
Ad justed CPM = 130, 500 3. 047
Eff (cpm/dpm} = 0. 143 0. 408
DPM of Aliquot = 897, 994 7. 4468
pCi /smpl = 405, 3. 36
1 sigma % Err = 0. 89% 19, 928
2 sigma 4 Err = 1. 7%4 39, 059
(1 sigma erri = 3. b 0. &70
{(# sigma err) = 7. 09 1,31
LTV (95 %4 = 410, 4. 47
MD& (3. 00} = 432z 0. 835
MDA (2. 71) = 0. 413 0. 832
CRITICAL LEVEL = Q. 145 0. 402
Q¢ SBummary
Qc GMT YR al.PHA BETA TIME
BKG 43. 940 3 0. 052 2. 440 0,00
SF 45. 6407 O 1. 044 1,012 .00
Previous 3 counts Time Detector ID Length Cpm
45 654 14-FEB-03 7. 41 GalW 114 (93 17447 3008 100,00 min 8. 50
45. 751  14~-FEB-03 10:01 Gal 114 (80 ) 903 44 N 10,0 min 0. 36
4%.783 14-FEB-03 10:47 GaW 114 (80 ) 903 53 N 10,0 min 0.15
Previous 3 counts Time Detector 1D Length Cpm
435. 654  14-FEB-03 7:41 GRB 114 ({93 »7437 5 0% 1000 min 21.47
45.751  14-FEB~-0O3 10:01 GRB 114 (8O ) 203 44 N 10.¢ min 0. 3é6
45.783 14-FEB-03 10:47 GRB 114 (80 ) 903 53 10,0 min 0.97
190
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14~-FEB-Q3

T™™& Corporation

1074~

BR1

80

CALIBRATION Std.

Counted Weight

13:32: 34 Gross Alpha, Gross Belta dAnalusis
ABCALC V 1. 04
- C8 Reviewed
Counted 4%5. 792- 3 on D2 for 10000 min.
1. 00 smpl 45, 200 myg
Aliquot Sample Weight
AL HA BETA
Instrument = GAW 114 GRE 114
Counts = 12507 Q00 3357, 000
Gross Cpm = 125 070 33, 370
Background = 0. G52 2. 440
Observed CPM = 125 018 31130
Cross talk fac = 0. 004 0. 225
True CPM = 125, 000 3. 011
Inst 8td. Fac. = 1. 044 1.012
Ad justed CPM = 130, 500 3.047
EfFf (cpm/dpm}) = 0. 145 0. 408
DPM of aliquot = 897, 994 7. 4468
pCi /Zsmpl = 405, 3. 38
1 sigma % Evrr = 0. 893 19, 228
2 sigma % Erv = 1. 754 39. 059
{1 sigma err) = 3. 462 0. 670
(2 sigma err) = 7. 0% 1. 21
LTV (935 %y = 410 4. 47
MDA (3. 00} = {3 422 0. 835
MDA (2. 71) =  0.413 . B32
CRITICALL LEVEL = O, 1469 O, 402
QC Summary
ac GMT YR ALPHA BETA TIME
BKG 43. 940 3 0. 052 2. 440 0. 00
SF 45, 607 0 1. 044 1.012 [aB e
Previous 3 counts Time Detector ID Length
45. 654 14~-FER-03 7:41 GaW 114 (93 7437 3 0% 100.0 min
43.79%1  14-FEB-O03 10: 01 GakW 114 (80 ) 203 44 10.0 min
45. 783 14-FEB-03 10:47 GaW 114 (80 ) 903 53 X 10.0 min
Frevious 3 counts Time Detector ID Length
45. 654 14-FEB-03 7:41 GRB 114 (93 7437 S08 1000 min
45. 751 14-FEB~-03 10:01 GRB 114 (80 ) 203 44 N 10.0 min
45, 783 14~FEB~03 10:47 GRB 114 (80 ) 203 53 \ 10.¢ min
191
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21 -FEB-O3
101702

THé Covporation
Gross Alpha, Gross Beta dnalysis
ABCALLC WV 1. 04

o8

i

Counted B2 4535~ 3 on €1 for 100 00 min
100G amp 1 A7 00 my

Aliquot Sample Weight
AL A

Instrument = Gak 10
Counts = el 000
Gross cpm = G, 190
Background = O, O5HE
Observed CFM = e 132
Cross talk fac = 0. G0s
True CPFM = g 105
Inst Std. Fac = 1. 14H
#Ad justed CPM = 1G7. 870
EFff (cpm/dpm) = 0. 145
DPM of aliquot = THO. 24T
pGi Jsmpl = A3,
I sigma 4 Eve = 1,043
2 wigma AL Err o= 2. 044
{1 sigma err) = 3. 48 L
(2 sigma err) = &, Bzt
LTV (95 4y = 239
Ma (3 00) s G, 4440 %
MIdé (2 710 = . 4481 v
CRITICAL LEVEL = O 174

GC Bummary

£4V3 Adbo wiare S1993 UrRS CUERS Sutme COCE HmER b 1444 1100 Tanks Hoadh Sek YIRS S9LEY Heath Sade AT AT donsh Seest Teews SRk AV SRS 81300 SHMS b FONLl Soltt SELHK S0 FHTA baAM S4ALE SASSE o0t e et reih sanen S0y SHAC

G GMT YH ALPHA BET# TIME

300 1048 sbtet Srtan Aeees A4S Srte Snekd SAORE okl s E SiAS e et heSE VSR Senbe Soeee SeELS Lvbe dbasD SPREE AoBOH RS PSS P M Bhess sk S6rds Ihmet avims oems sbend PAASR Suieh smble S8 St naren SetEn aats s LHERE

BAG o114 3 G, 058 1. G3E2 GO
513 52. 615 0O 1. 148 1.018 O 00

Frevious 3 counts Time

have chads smary sasts Sensn siske dmaas st aons Hotm Se Fiess SeIO0 Hutre M0 Siren Aanet ke hcin Wais o

Detector 0

L R PN —

21. 200 20~-FEE-03 13: 36 GaW 109 (%3 12001 i
2. 114 20~-FEB-03 18:44 GAW 109 BK
wal. 619 21-FEB-03 4:45 GaW 109 8F

JUR T,

Pravious 0T

=W oL

Dete
RE 109
BREB 109
GRE 109

Time
13: 34
18 44

701

3 counts
51,200 20-FEB~O3
S, 114 20-FEB-0O3
52, b2d 21-FEB-03

ib
(9d 2001
B
5F

i

192

1074~

gviewesd

GRE

H=édl.

\i
S
Y

AN

\\
AY
kY

e
-

(8

Copraobnd

i)

00,0 min

3000 min
T8 4 min

BETH

109
GO0
310
O3
278

=22l

L8859
RERDE=
641
408
B )

L AT0
L A80

l.e

10,0

B8R 80
CALIBRATION Std.

Date

Counted Weight

nagth

FTIB. 4 min 0. 00
1.0 min 0,00
Length Cpm

min
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N R3-FER-03

08 98: 07 Gross Alp

ABCALC

e e

g
0

unted 52,892~ 3 on D2 F

Aliquot

Instrument
Counts

Grosse cpm
Background
{dbserved CPM

Cross talk fac
True CPHM
Insgt Std. Fac.

ad justed CPM
Efe (comidpmd
DPM of Aligquot

pGi fempl
1 sigma 4 Erv
# sigma % Err

(1 sigma err)
(= sigma err)
LTV (95 %)
MDA (3 00)
MDA (2710
CRITICAL LEVEL

GC Summary

ke saen smtss 4ares sares Suine Maist Aeith Soabe S0es KFSRS dELvy Lhemt 40006 ot hoibe SAFRS St Slede Seste 41O SHLPE MRS Erbde oA Lated Srbat

C18 GMT YR HLPHA
BKG 2. 114 3 0. 043
SF 52417 0 1. 044

Frevious 3 counts Time D
S92. 114 20-FEB-G3 18: 44 &
32. 617 21-FEB-Q3 6&:48 G
52 654 21-FER-03 7:44 &

Previous 3 counts Time D
52.114 20-FEB~03 18: 44 G
52, b2é& 21-FER--03 701 &
32, 65346 Z21-FEB-03 7:44 @

TMA Corporation

ha, Gross BHeta dnalysi
Vo104

or 100, 00 min.

4%, 900 my

B UV PR RS S —

Gample Weight

1674~

=

Heviewed

BRI 80
CALLTBRATION Std.

Date

Counted Weight

ALPHA BETA

= Ak 114 FRE 114

= 120Z7. 000 300z, 000

= 120, 270 30, 020

= 0. 043 2. 472

= 120 227 27. 548

= 0. 004 0. 225

= 120, 224 3. 504

= 1,044 1009

= 12%. 514 0. 508

= 0. 145 G408

= 8&3. 683 1. 245

= a8s. €. B4l

= 0. %12 113 18&

= 1. 788 221, B45

= 3055 O, 635

= b B 1,24

= 395 1. &1

= (), B93 . 1340

= ) 383 0. 837

= . 150 0. 404

BETA TIME

2. 472 0. 00

1. 009 0. 00

etector ID length Cpm
Ad 114 BR NOFIE S min 0. 00
AW 114 8F Ay 1.0 min 0. Q0
Ad 114 (93 12000 4 N BOO0.0O min 4. 38
etector 1D Length Cpm
RB 114 BHK NOT7IE. S min 3. 00
RE 114 8F¥ kY 10.0 min 0. 00
RE 114 (92 12000 4 % 3000 min 10. 40
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- 19-FEB-03

“es

THMé& Corporation

1074- &

1225 26 Gross Alpha, Gross
ABCALC V 1. 04
Counted 50. 656~ 3 on D2 for 100. 00
1. GO smpl
Aligquot &
P
Instrument = Gak
Counts = 1811%
Gross cpm = 131,
Background = Q.
Observed CPM = 151
Cross talk fac = G
True CPM = 151,
Inat Std. Fac., = 1.
Ad justed CPM = 157
Ef+ (cpm/dpm) = G
DFM of aliguot = i@
pCi /smpl = 414,
1 sigma 4 Err = Q.
£ sigma 4 Err = 1.
{1 sigma err) = 3,37
(£ sigma err} = &, HO
LTV (95 %) = 420
MDA (3. 00} = 0. 360
MDa (2. 713 = (O, 357
CRITICAL LEVEL = 0. 143
QC Summary
QC GMT YR AL.FPHA BETS
BKG 4% 9146 3 0. 053 2. 486
SF 350. 610 O 1. 045 1.010
Previous 3 counts Time Detector
453.918 14~-FEB-03 14:01 GalW 114
49. 9146 18~FEB~03 13:59 GalW 114
50. 10 19-FEB-03 4:038 @AW 114
PFrevious 3 counts Time Detector
45.918 14-~-FEB-03 14:01 GRB 114
49. 9216 18-FEB-03 13:5%9 G6GRB 114
50. 622 19-FEB~03 &:5% GRB 114

Beta Analysis
Reviewed
mir.
29, 800 mg
ample Weight
LFHA BETA
114 GRB 114
Q00 3552, 000
190 35 520
055 2. 486
135 33. 034
GO& 0. 215
132 G. 556
045 1. 010
. ?33 0. 3é&1
L LT7E 0. 414
. 206 i. 385
Q. 610
814 110, 916
595 217. 394
G, &77
i1.33
1.73
0. 830
G, 827
0. 399
TIME
0. GO
0. 0
D l.ength
BK v D342 % min
BK N PFE.9 min
SF \ 1.0 min
D l.ength
B NOBE42. 9 min
BK V9959 min
=57 A 10.0 min
194

80

CALIBRATION Std.

P e —

Counted Weight
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19-FEB~03

S os

TMé Corporation

1074~ 7

12:25: 28 Gross Alpha, Gross Beta Analysis CALIBRATION Std.
ABCALC V 1. 04
Reviewed______ Date
Counted 50. 728~ 3 on D2 for 100. 00 min.
1.0G smpl 48, 700 mg 48, 700 mg
Aliquot Sample Weight Counted Weight
ALPHA BETA
Instrument = Gak 114 GRB 114
Counts = 130046, OO0 3332, Q00
Gross cpm = 130. 060 33. 320
Background = . 058 2. 486
Observed CPM = 133G, 005 30. B34
Cross talk fac = 0. 006 0. 224
True CPM = 189, 995 1. &70
Inst 8Std. Fac. = 1. 045 1. 010
Ad justed CPM = 135. 843 1. &86
Eff (cpm/dpm} = 0. 147 0. 408
DPM of Aliquot = a5, 298 4. 129
pCi FZsmpl = 417. 1.86
1 sigma % Evrr = 0. 877 35. 840
2 sigma 4 Err = 1.720 70, 246
{1 sigma err} = 3. bbb O, &67
(2 sigma err) = 7,17 L. 31
LTV (95 %y = 423, 2. 96
MDA (3. 00) = Q. 427 0. 842
MDA (2. 71) = (. 418 0. B39
CRITICAL LEVEL = . 148 0. 403
QC Summary
Qc GMT YR ALPHA BET#A TIME
BKE 49. 914 3 0. 055 2. 484 0. 00
8F 50. 610 0 1.045 1. 6010 0. 00
Previous 3 counts Time Detector ID Length Cpm
49. 914 18-FEB-03 13: 59 GAW 114 BK NO995. %9 min 0. 00
50. 610 19-FER-03 4:38 GaAW 114 8&F \ 10.0 min 0. 00
50. 636 19~FEB-03 7:44 QAW 114 (80 11074 &N 1000 min 157. 90
Previous 3 counts Time Detector ID tl.ength Cpm
49. 914 18-FEB-03 13: 5% GRB 114 BK 9959 min ¢. 00
50. 622 19-FEB-03 6:55 &GRB 114 &F \ 10. G min 0. 00
50. 654 19-FEB-03 7:44 GRB 114 (80 Y1074 & 0N 1000 min 33. 3é&
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90OP0O795BETA
AUGUST 1995, revised 6/97

Notes on this Revision June 12, 1997

This revision incorporates the following changes:

1) The data for the MEW counters shown in Table 6 was in error in the original document. It
consisted of a duplicate of the LBG data by mistake. The correct data is shown in this revision.
This is a documentation change only, as the correct data was placed in the computer files for actual
data calculation. :

2.) As noted in Section 6, a small change was made to the LBG efficiency in January of 1996. This
change slightly affected the Y90/SR90 efficiency ratio table shown in Table 5. The correct
Y90/Sr90 Eff ratio data for this change was shown in the original version of this calibration,
however the actual computer spline-fit file in use was not changed to incorporate this revision. The
difference in the data used and the revised data is very small (1.4% or less), however for
documentation purposes, this file was changed as of this revision to reflect exactly the data shown.
From this date forward, the data will be calculated with the file data as shown in Table 5.

The Y90/Sr90 Efficiency Ratio spline table in use prior to this revision (9/27/95 to 6/12/97) is
shown below:

LBG Y90/8r90 Efficiency Ratio (27-SEP-95)

3.30 AREA
LBG
mg /CM2 Y/Sr Eff Ratio
0.76 1.231
1.52 1.249
2.27 1.301
3.03 1.354
3.79 1.403
4.55 1.442
5.30 1.483
6.06 1.519
6.82 1.556
7.58 1.586
8.33 1.611
9.09 1.634
9.85 1.655
10.61 1.676
11.36 1.6893
12.12 1.712
12.88 1.732
13.64 1.750
14.39 1.768
15.15 1.787
15.91 1.810
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995, revised 6/97

1.0 Introduction

This calibration was initiated to provide the primary calibration for *Sr counting on the LBG,
MEW and LB4100 beta counter systems.

The calibration was performed to accomplish the following objectives:

a. Determine the absolute counting efficiency for *Sr mounted as SrCO; on a 1" nylon
planchet at the standard sample thickness of 6.0 mg/cm®.

b. Determine the *Sr relative counting efficiency as a function of sample weight.
c. Determine the ratio of Y to *Sr counting efficiencies in the SrCO; mount.
d. Compare the newly determined calibration data with the previous calibration.

2.0 Radioactivity Standards

A %Sr standard solution 2454-4 was obtained from the EPA-EMSL in February of 1994 (see
calibration certificate in Appendix B. This vial contained 5.02 nCi/g of ¥Sr in 4.9652 grams for
a total activity of 54,991.4 dpm of *Sr at the reference time of 04:00 PST February 11, 1994.
The Sr and Y carrier contents were 100 ug/ml each. To prepare the dilute solution, the contents
of the vial were transferred to a tared 25-ml volumetric flask with 1id and weighed. 100 lambda
of Sr carrier K-A1 (36.28 mg/ml SrCO,) and 200 lambda of Yttrium carrier D-G1 (15.18 mg/ml
Y,0,) were pipetted into the flask. The solution was brought up to the 25-ml mark with 0.1M HCl
and transferred to a 1 ounce poly bottle. The activity at the reference time was calculated as
follows:

4.9793g x 5.02 nCi/g x 2220 dpm/nCi x 1/25 ml = 2220 dpm *Sr/ml + 0.8%.
The carrier concentration was calculated as follows:

[(4.9793g x 0.1 mg Sr/g x 1.68489 SrCO,/Sr) + (0.1 ml x 36.28 mg SrCQ /ml)] x 1/25ml =
0.1787 mg/ml SrCO;.

[(4.9793g x 0.1 mg Y/g x 1.26994 Y,0,/Y) + (0.2 ml x 15.18 mg Y, O,;/mD)] x 1/25ml = 0.1467
mg/ml Y,0,.

The resulting solution was designated Ul.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90PO795BETA
AUGUST 1995, revised 6/97

3.0 Preparation of Counting Standards

Sixteen standards of various weights ranging from 1.57 mg to 50.44 mg were prepared by adding
increasing amounts of Strontium carrier to 1 ml aliquots of the U1 stock solution. These samples
were labeled group 1037, samples 1 to 16. The procedure for the preparation of the standards is
detailed in the copy of the lab book sections shown in Appendix C.

4.0 Counting and Calculation

Each sample was counted sixteen times on each of the MEW, LBG and GRB counting systems
over a period of three weeks. The MEW counts were identified as samples 101 through 116, the
LBG counts were identified as 201 through 216, while the GRB readings were designated 301
through 316. All data was corrected for daily standard factor and instrument background.

The data from each sample was processed through the computer program TPBBI which is a
modification of a program to reduce '"Pb-*"’Bi decay/growth data. The program performs a linear
least squares fit of the counting data, resolving an initial count rate at the separation time, which
is due to ®Sr only, and an equilibrium count rate, which is due to a combination of the 90Sr plus
the equilibrium *Y component. The output of the program is shown in Appendix A.

Tables 1, 2 and 3 show the summary of the counting data and the calculations of efficiencies and
RCE (relative counting efficiency) values. The first five columns show the sample I.D., sample
weight in mg, sample thickness in mg/cm, (assuming 3.3 cm® area), the Sr-Y separation time, and
the gravimetric chemical yield. The next three columns are the computed Sr count rate at the
separation time, the total equilibrium cpm and the net Y cpm at separation time (computed as total
equilibrium cpm minus the ®Sr cpm at the separation time). The™ Sr dpm at the separation time
was calculated by decaying the certified activity from the reference time of the standard to the
separation time with the *Sr half life. These values are shown in the next column headed * Sr
Dpm @ SepTme". The “Sr and Y efficiencies are calculated as the respective count rates at
separation time divided by the known activities at separation time and are shown in the next two
columns. The 12th column is the ratio of the *Y to *Sr efficiencies.

The *Sr efficiencies are graphically represented in Figures 1, 2 and 3 while the®® Y7° Sr efficiency
ratios are plotted as a function of sample weight in Figures 4, 5 and 6. Smooth curves were drawn
through the data points as shown and are defined by the data in Tables 4, 5 and 6. To calculate
the standard efficiency at 6.0 mg/cm?, the tabular data was interpolated between the 5.30 mg/cnt
and the 6.06 mg/cm? values for the LBG system and between 4.55 mg/cn? and 6.06 mg/cnt for
the MEW and GRB apparatus. The resulting *Sr efficiencies were 37.06% for the MEW counter,
36.52% for LBG detectors and 37.34% for the GRB system.

The compound data points for the RCE values in Tables 1, 2 and 3 were then derived by dividing
the efficiency values by the standard efficiencies and are shown in columns 13 and 14. This RCE
data was plotted as a function of sample thickness in Figures 7, 8 and 9. The smooth curves
through these plots are defined in Tables 4, 5 and 6. A lookup table for *Sr RCE values is shown
in Tables 7, 8 and 9.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P6795BETA
AUGUST 1995, revised 6/97

5.0 Comparison to Previous Calibration
This was the initial Sr90 calibration for the 1LB4100 counters.

YSr efficiency - A calibration curve for ®Sr was last produced in August of 1991. That testing
was performed for LBG counters only. The standard efficiency for Sr at 6.0 mg/cm® for LBG
detectors was computed to be 39.13% in 1991. The new standard efficiency of 36.52% signifies
a decrease of 6.7%. This downward shift in comparison with the previous calibration is
approximately the same for all weights between O and 60 mg. This change is within the acceptance
guidelines defined in RCP-00.

MY /*Sr Efficiency ratio - The new *Y/*Sr Efficiency ratio tended to run between 5 and 7 percent
higher than the 1991 figures for the LBG detectors. This trend is true for all weights up to 60 mg
with the exception of the region between 5 and 15 mg where the current results were equal to or
5 to 7 percent less than those of the previous calibration. The gap also substantially widened below
3.3 mg. This point represents a recovery of approximately 10% chemical yield based on a typical
Sr carrier addition of 34 mg and the region below this point is out of the useful range of analysis.
The new data is therefore in good agreement with the old data over the useful range.

6.0 Summary of Results

For *“Sr mounted as SrCO; on a 1" nylon planchet, the following calibration results were obtained for the
GRB, LBG and MEW beta counters:

1. The standard efficiencies are determined to be 37.06% for the MEW, 36.52% for the LBG
counters and 37.34% for the GRB systems. The P-Factors are determined to be 2.698 for
the MEW, 2.738 for the LBG and 2.678 for the GRB detectors.

2. A new relative counting efficiency curve has been generated.

3. New curves defining the ®Y/®Sr counting efficiency ratio for each system have been
generated. The LBG data is in good agreement with the prior results.

4. The *Sr counting efficiency as a function of sample weight is nominally 5% lower that the
data from the 1991 calibration.

Note: Between the dates 9/5/95 and 1/22/96, a value for the Sr90 efficiency for LBG was used as 37.04%
(P-factor=2.700). On 1/22/96, a re-evaluation of the fit of the efficiency curve changed the efficiency by
1.4% to 36.52% (P=2.738). There was no significant impact on previously reported data based on this
small change.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90P0795BETA
AUGUST 1995, revised 6/97

Table 1. Counting and Calculation Data - GRB Counters

CAL 1037 sr90 8/15/95

Sr90 dpm @ Tz

Tz

2220

11-Feb-94
Sr90 Lambda 6.863E-05

GRB (counted as samples 301-316)

Sample

301
302
303
304
305
306
307
308
309
310
3N
312
313
314
315
316

Weight Mg/cm2

.57
.63
.98
.32
.28
.64
.03
.24
41
.06
.86
.42
.48
.97
.00
A

RNV WO

IR N QT AR (S NI Gt §
VUMW O

.48
.10
.12
43
.33
.35
.37
.35
.31
.32
47
.64
.78
.05
.15
.28

27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95

Y90

Sreo

std Eff Std Eff

26.0

57.436 37.3398

C

sr
PMa

SepTme

713
805
824
856

.10
.97
.63
.50

807.61
767.28

769.
739.
738.
700.
686.
670.
572.

619

562.

80
69
57
68
31
85
66
.78
70

477.84

To
c
Equi

1616
1867
1936

2036.
1937.
1985.
1910.
1936.
1895.
1876.
1880.
1761.
1711.
1730.
1455.
1303.

6.0

tal
PMa

Y

CPMa

lib Equilib

.34 903.
.08 1061.
42 1111,
20 1179.
95 1130.
96 1218.
27 1140.
55 1196.
57 1157.
04 1175.
22 1193.

200

sr90
Dpm @
SepTme

« 2 % % = = = s % w w » & x % ®
[ B i on J e I o I oo I o J o B o i e J{ oo i m i e Y e i e B o}

oNGEPrPNDURNWORO®NO

WnNWONR VO WRO O NN

OO0 =3 2020200000
I

Y90 sr90
RCE RCE
927 1.125
899 1.051
957 1.092
932 1.041
940 1.033
023 0.991
962 0.999
021 0.970
996 0.978
017 0.933
022 0.903
003 0.949
032 0.798
987 0.847
945 0.916
963 0.857
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90PO795SBETA
AUGUST 1995, revised 6/97

Table 2. Counting and Calculation Data - LBG Counters

CAL 1037 sSr90 8/1/95

LBG (counted as samples 201-216)

Sr90 dpm & Tz

Tz

2220
11-Feb-94

Sr90 Lambda 6.863E-05

Sample Weight Mg/cm2

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

.57
.63
.98
.32
.28
.64
.03
.24
41
.06
.86
.42
.48
.97
.00
b4

0.48
1.10
2.12
3.43
4.33
5.35
6.37
7.35
8.31
10.32
11.47
11.64
13.78
16.05
15.15
15.28

SepTme
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95

OO0 OOODOOO
o« x & s s 2 v x w

Yield

Sr

CPMa
SepTme

687.
796.
802.
805.
723.
737.
.63
746.
678.
639.
.39
662.
566.
607.
545.
439.

731

691

28
81
04
51
33
43

63
91
39

89
70
17
14
74

Total
CPMa
Equilib

1556.
.62
1839.
1938.
1878.
1930.
.03
1858.
1824.
1813.
1840.
.75
1670.
1679.
1424.
1275.

1781

1865

1715

81

63
24
05
42

56
40
75
50

30
40
99
42

Y

CPMa
Equitlib

869.
984 .
1037.
1132.
1154.
1192.
1133.
.93

"M

1145.
1174.
1149.
1052.
1103.
1072.

879.

835.

201

53
81
59
73
72
99
40

49
36
"
B6
60
23
85
68

s s e = %= " & = ®w % &« s s = = w
QOO0 OODOOOOOOOOO

OVMNPOOUSAENUVITOUVINNPERWON

Y90 sr90
Std Eff Std Eff

@6.0 286.0
56.15 36.52
Y90 Sr90
RCE RCE
0.912 1.109
0.854 1.062
0.914 1.086
0.915 1.001
0.982 0.946
1.024 0.973
0.978 0.971
0.970 1.001
1.009 0.920
1.039 0.870
1.006 0.931
0.990 0.959
1.023 0.807
0.975 0.848
0.953 0.908
0.996 0.806
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SRI0PO795BETA
AUGUST 1995, revised 6/97

Table 3. Counting and Calculation Data - MEW Counter

CAL 1037 sr90 8/15/95

Sr90 dpm 8 Tz

Tz

2220

11-Feb-94
Sr90 Lambda 6.863E-05

MEW (counted as samples 101-116)

Weight Mg/cm2

SepTme

Sr90
SEFF

%

Y90
Eff

Std Eff
26.0

Y90

27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95
27-Apr-95

Sr  Total Y Sre0
CPMa CPMa CPMa) Dpm @
SepTme Equilib Equilib  SepTme
676.68 1605.54 928.86 2154.0
798.22 1848.67 1050.45 2154.0
776.24 1890.29 1114.05 2154.0
887.02 1990.44 1103.42 2154.0
792.02 1895.51 1103.49 2154.0
774.12 1926.03 1151.91 2154.0
774.91 1882.74 1107.83 2154.0
740.65 1899.56 1158.91 2154.0
680.34 1856.79 1176.45 2154.0
661.42 1828.32 1166.90 2154.0
640.79 1832.15 1191.36 2154.0
601.63 1718.02 1116.39 2154.0
610.63 1656.83 1046.20 2154.0
569.82 1684.50 1114.68 2154.0
528.80 1422.54 893.74 2154.0
448.45 1270.59 822.14 2154.0

8

202

CWNOT-O O OMNO N U~ = s

Sr90
Std Eff
26.0
37.0557
Y90 sSr90
RCE RCE
1.008 1.076
0.942 1.049
1.015 1.036
0.922 1.086
0.971 1.021
1.023 1.007
0.988 1.013
1.045 0.979
1.072 0.908
1.068 0.887
1.078 0.850
1.086 0.858
1.002 0.857
1.048 0.785
1.001 0.868
1.014 0.810
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90P0795BETA
AUGUST 1995, revised 6/97

Table 4

*Sr and Y Spline Data For Smooth Curve Definition - GRB Counters

NMNoOouUIRERbdUINODDPRRE IPOAOAWOOOWOI

Sr90
$Eff

Y90/
Sr90
Ratio

NRRERERPREBEEBRERERPRRBERRR
S
o
™

Y90

OOOHHFHFOOODODOOODOOOOOOOOOO
w
Ul
0
W

203

COOOOORRKMRERHEREREERERRBRERHR R

Sr90
RCE
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90PO795BETA
AUGUST 1995, revised 6/97

Table 5.  *Sr and *Y Spline Data For Smooth Curve Definition - LBG counters

Y90/

Y90 Sr90 Sr90 Y90 Sro0
mg/cm2 $SEff SEff Ratio RCE RCE
0.76 48.0 39.73 1.208 0.8549 1.0878
1.52 49.6 35.26 1.263 0.8833 1.0751
2.27 51.4 38.80 1.325 0.9154 1.0625
3.03 52.8 38.34 1.377 0.9403 1.0498
3.79 54.0 37.88 1.426 0.9617 1.0371
4.55 54.8 37.41 1.465 0.9760 1.0244
5.30 55.6 36.95 1.505 0.9902 1.0118
6.00 56.1 36.52 1.536 0.9991 1.0001
6.06 56.2 36.49 1.540 1.0009 0.9991
6.82 56.8 36.02 1.577 1.0116 0.9864
8.33 57.2 35.10 1.630 1.0187 0.9610
9.09 57.2 34.63 1.652 1.0187 0.9484
9.85 57.1 34.17 1.671 1.0169 0.9357

10.61 57.0 33.71 1.691 1.0151 0.9230
11.36 56.7 33.25 1.706 1.0098 0.9103
12.12 56.5 32.78 1.723 1.0062 0.8977
12.88 56.3 32.32 1.742 1.0027 0.8850
13.64 56.0 31.86 1.758 0.9973 0.8723
14.39 55.7 31.39 1.774 0.9520 0.8596
15.15 55.4 30.93 1.791 0.9866 0.8469
15.91 55.2 30.47 1.812 0.9831 0.8343
16.67 55.0 30.00 1.833 0.9795 0.8216
17.42 54.8 29.54 1.855 0.9760 0.8089

Note: The Sr90 RCE table defines a straight line and is actually defined in the ASCII

file used for calculations as: mg/cm? Sr90 RCE
0.00 1.1000
17.42 0.8089
10
204
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995, revised 6/97

Table 6. **Sr and *Y Spline Data For Smooth Curve Definition - MEW Counter

Y90/

Y90 Sro0 Sro0 YS0 SrS0
mg/cm2 SEff $Eff Ratio RCE RCE
0.30 46 .0 38.00 1.211 0.8876 1.0255
0.61 50.0 38.30 1.305 0.9023 1.0336
0.91 52.0 38.60 1.347 0.9171 1.0417
1.21 52.8 38.90 1.357 0.9318 1.0498
1.52 53.1 39.10 1.358 0.9465 1.0552
1.82 53.3 39.20 1.360 0.9613 1.0579
2.12 53.4 39.30 1.359 0.9760 1.0606
2.42 53.6 39.40 1.360 0.9907 1.0633
2.73 53.7 39.50 1.359 1.0055 1.0660
3.03 53.8 39.50 1.362 1.0202 1.0660
3.33 53.9 39.45 1.366 1.0239 1.0646
3.64 54.0 39.30 1.374 1.0275 1.0606
3.54 54.1 39.10 1.384 1.0349 1.0552
4.24 54 .2 38.80 1.397 1.0368 1.0471
4.55 54.3 38.40 1.414 1.0404 1.0363
6.06 54.4 37.00 1.470 1.0312 0.9985
9.09 58.8 34.50 1.704 1.0515 0.9310
12.12 57.2 32.10 1.782 1.0533 0.8B663
15.15 55.4 29.80 1.859 1.0496 0.8042
18.18 54.2 27.90 1.943 1.0460 0.7529
21.21 53.7 25.80 2.081 1.0202 0.6962
24 .24 53.3 23.60 2.258 0.9815 0.6369
27.27 52.9 21.40 2.472 0.9741 0.5775

Note - This page is revised from the original calibration document dated August, 1995. See Revision
Note for details.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90P(O795BETA
AUGUST 1995, revised 6/97

Table 7.

Lookup Table for New *’Sr RCE Values - GRB counters

Planchet area =
Sample thickness in mg/sqg cm

T

3.30

gq cm

oo OunIUTUUTLNUILEE DB EERBRDBWWWWWWWNMNNMNMNOMNMNMNMREFEFFEFPHRFRPRPOOOOOOO

COOOORHREPRHRPHERBRRRERHEHRREPREBHERBPRPHEEREBHERERHARRERERRRBERR

.1078
.1054
.1029
.1005
.0980
.0950
.0919
.0894
. 0869
.0844
.0819
.0789
.0759
.0733
.0707
.0677
. 0647
.0623
.0598
.0573
. 0547
.0516
. 0486
. 0462
.0437
.0412
.0386
. 0355
.0323
.0284
.0246
.0219
.0192
.0165
.0137
.0110
.0083
.0056
.0028
.0001
.9975
.9950
.9926
.9902
.9878

WWWWVWWVWWOVUOOWMOXOEOIITITIIIIN

RFHRPPRHEPBPRERREERRPRRRRRRR B BB
WWWWNNMNNMNMMMMMNMMMRREREREEREFOOODOO OO

.86
.01
.16
.31
.47
.62
.77
.92
.08
.23
.38
.53
.68
.84
.99
.14
.29
.45
.60
.75
.90
.06
.21
.36
.51
.67
.82
.97
.12
.27
.43
.58
.73
.88
.04
.19
.34
.49
.65
.80
.95
.10
.26
.41
.56

eNeNoReoNeoNoNsNoNolsNoNoRoNoNoNoRoNoNoNoNoNoNoRoNoNoNoNolaBoRoNoeoleNoojojololiolooRoRoe o]

.9854
.9830
.9806
.9781
.9757
.9733
.9709%
.9685
.9661
.9637
.9612
.9588
.9564
.9540
.9516
.9490
.9460
.9431
.9401
L9371
.9342
.9312
.9282
.9253
.9223
.9193
.9164
.9134
.9104
.9075
.9045
.9015
.8986
.8956
.8926
.8898
.8871
.8845
.8818
.8791
.8765
.8738
.8711
.8685
.8658

13.
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14.
14.
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15.
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17.
17.
17.
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17.
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18.
18.
18.
18.
18.
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19.
20.

20.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995, revised 6/97

Table 8. Lookup Table for New *’Sr RCE Values - LBG counters

Planchet area = 3.30 sg cm
T = Sample thickness in mg/sg cm

T PPT T PPT T PPT T PPT
0.00 1.1000 4.57 1.0234 9.14 0.9468 13.71 0.8701
0.10 1.0983 4.67 1.0217 9.24 0.9451 13.81 0.8684
0.20 1.0966 4.717 1.0200 9.34 0.9434 13.92 0.8667
0.30 1.0949 4.88 1.0183 9.45 0.9417 14.02 0.8650
0.41 1.0932 4.98 1.0166 9.55 0.9400 14.12 0.8633
0.51 1.0915 5.08 1.0149 9.65 0.9383 14.22 0.8616
0.61 1.0898 5.18 1.0132 9.75 0.9365 14.32 0.8599
0.71 1.0881 5.28 1.0115 9.85 0.9348 14.42 0.8582
0.81 1.0864 5.38 1.00098 9.95 0.9331 14.53 0.8565
0.91 1.0847 5.49 1.0081 10.06 0.9314 14.63 0.8548
1.02 1.0830 5.59 1.0064 10.16 0.9297 14.73 0.8531
1.12 1.0813 5.69 1.0047 10.26 0.9280 14.83 0.8514
1.22 1.0796 5.79 1.0030 10.36 0.9263 14.93 0.8497
1.32 1.0779 5.89 1.0012 10.46 0.9246 15.03 0.8480
1.42 1.0762 5.99 0.9995 10.56 0.9229 15.13 0.8463
1.52 1.0745 6.09 0.9978 10.67 0.9212 15.24 0.8446
1.63 1.0728 6.20 0.9961 10.77 0.9195 15.34 0.8429
1.73 1.0711 6.30 0.9944 10.87 0.9178 15.44 0.8412
1.83 1.0694 6.40 0.9927 10.97 0.9161 15.54 0.8395
1.93 1.0677 6.50 0.9910 11.07 0.9144 15.64 0.8378
2.03 1.0659 6.60 0.9893 11.17 0.9127 15.74 0.8361
2.13 1.0642 6.70 0.9876 11.27 0.9110 15.85 0.8344
2.23 1.0625 6.81 0.9859 11.38 0.9093 15.95 0.8327
2.34 1.0608 6.91 0.9842 11.48 0.9076 16.05 0.8310
2.44 1.0591 7.01 0.9825 11.58 0.9059 16.15 0.8293
2.54 1.0574 7.11 0.9808 11.68 0.9042 16.25 0.8276
2.64 1.0557 7.21 0.9791 11.78 0.9025 16.35 0.8259
2.74 1.0540 7.31 0.9774 11.88 0.9008 16.46 0.8242
2.84 1.0523 7.41 0.9757 11.99 0.8991 16.56 0.8225
2.95 1.0506 7.52 0.9740 12.009 0.8974 16.66 0.8208
3.05 1.0489 7.62 0.9723 12.19 0.8957 16.76 0.8191
3.15 1.0472 7.72 0.9706 12.29 0.8940 16.86 0.8174
3.25 1.0455 7.82 0.9689 12.39 0.8923 16.96 0.8157
3.35 1.0438 7.92 0.9672 12.49 0.8906 17.06 0.8140
3.45 1.0421 8.02 0.9655. 12.60 0.8889 17.17 0.8123
3.56 1.0404 8.13 0.9638 12.70 0.8872 17.27 0.8106
3.66 1.0387 8.23 0.9621 12.80 0.8855 17.37 0.8089
3.76 1.0370 8.33 0.9604 12.90 0.8838 17.47 0.8071
3.86 1.0353 8.43 0.9587 13.00 0.8821 17.57 0.8054
3.96 1.0336 8.53 0.9570 13.10 0.8804 17.67 0.8037
4.06 1.0319 8.63 0.9553 13.20 0.8787 17.78 0.8020
4.16 1.0302 8.74 0.9536 13.31 0.8770 17.88 0.8003
4.27 1.0285 8.84 0.9518 13.41 0.8753 17.98 0.7986
4.37 1.0268 8.94 0.9502 13.51 0.8736 18.08 0.7969
4.47 1.0251 9.04 0.9485 13.61 0.8718 18.18 0.7952
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SRI0PO79SBETA
AUGUST 1995, revised 6/97

Table 9. Lookup Table for New *Sr RCE Values - MEW counter

Planchet area = 3.30 sg cm
T = Sample thickness in mg/sqg cm

T PPT T PPT T PPT T PPT
0.00 1.0173 6.86 0.9804 13.71 0.8334 20.57 0.7079
0.15 1.0212 7.01 0.9770 13.86 0.8303 20.72 0.7050
0.30 1.0251 7.16 0.9737 14.02 0.8272 20.87 0.7022
0.46 1.0291 7.31 0.9703 14.17 0.8241 21.03 0.6994
0.61 1.0330 7.47 0.9669 14.32 0.8209 21.18 0.6966
0.76 1.0401 7.62 0.9635 14.47 0.8178 21.33 0.6936
0.91 1.0470 7.77 0.9602 14.63 0.8147 21.48 0.6906
1.07 1.0480 7.92 0.9568 14.78 0.8116 21.64 0.6876
1.22 1.0492 8.08 0.9534 14.93 0.8085 21.79 0.6846
1.37 1.0521 8.23 0.9501 15.08 0.8054 21.94 0.6815
1.52 1.0550 8.38 0.9467 15.24 0.8025 22.09 0.6785
1.68 1.0560 B.53 0.9433 15.39 0.7999 22.24 0.6755
1.83 1.0571 8.68 0.5400 15.54 0.7973 22.40 0.6725
1.98 1.0586 8.84 0.9366 15.69 0.7947 22.55 0.6695
2.13 1.0601 8.99 0.9332 15.85 0.7921 22.70 0.6665
2.29 1.0617 9.14 0.9299 16.00 0.7894 22.85 0.6634
2.44 1.0632 9.29 0.9266 16.15 0.7868 23.01 0.6604
2.59 1.0646 9.45 0.9234 16.30 0.7842 23.16 0.6574
2.74 1.0660 9.60 0.9201 16.46 0.7816 23.31 0.6544
2.89 1.0660 8.75 0.9168 16.61 0.7790 23 .46 0.6514
3.05 1.0659 9.90 0.9135 16.76 0.7764 23.62 0.6484
3.20 1.0649 10.06 0.9103 16.91 0.7738 23.77 0.6453
3.35 1.0637 10.21 0.9070 17.06 0.7711 23.92 0.6423
3.50 1.0618 10.36 0.9037 17.22 0.7685 24.07 0.6393
3.66 1.0597 10.51 0.9005 17.37 0.7659 24.23 0.6363
3.81 1.0572 10.67 0.8972 17.52 0.7633 24.38 0.6333
3.96 1.0544 10.82 0.8939 17.67 0.7607 24.53 0.6303
4.11 1.0504 10.927 0.8907 17.83 0.7581 24 .68 0.6274
4.27 1.0461 11.12 0.8874 17.98 0.7555 24.83 0.6244
4.42 1.0407 11.27 0.8841 18.13 0.7528 24.99 0.6214
4.57 1.0355 11.43 0.8809 18.28 0.7501 25.14 0.6185
4.72 1.0316 11.58 0.8776 18.44 0.7473 25.29 0.6155
4.88 1.0278 11.73 0.8743 18.59 0.7445 25.44 0.6125
5.03 1.0240 11.88 0.8711 18.74 0.7416 25.60 0.6096
5.18 1.0201 12.04 0.8678 18.89 0.7388 25.75 0.6066
5.33 1.0163 12.19 0.8646 192.05 0.7360 25.90 0.6036
5.49 1.0125 12.34 0.8615 19.20 0.7332 26.05 0.6007
5.64 1.0086 12.49 0.8584 19.35 0.7304 26.21 0.5977
5.79 1.0048 12.65 0.8552 19.50 0.7276 26.36 0.5947
5.94 1.0010 12.80 0.8521 19.65 0.7247 26.51 0.5918
6.09 0.9972 12.95 0.8490 19.81 0.7219 26.66 0.5888
6.25 0.9839 13.10 0.8459 19.96 0.7191 26.82 0.5858
6.40 0.9905 13.26 0.8428 20.11 0.7163 26.97 0.5829
6.55 0.9871 13.41 0.8396 20.26 0.7135 27.12 0.5799
6.70 0.9838 13.56 0.8365 20.42 0.7107 27.27 0.5769
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Figure 1.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90P0O795BETA
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Figure 2.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90PO795BETA
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Figure 3.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995, revised 6/97

Figure 4.  *"Y/*Sr Efficiency Ratio in Sr Carbonate - GRB counters
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Figure 5.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995, revised 6/97

Figure 6.  *Y/*Sr Efficiency Ratio in Sr Carbonate - MEW counter
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90
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Figure 7.
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90

SR90P(795BETA

AUGUST 1995, revised 6/97

Relative Counting Efficiency

Figure 8.  ”’Sr Relative Counting Efficiency - LBG counters
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Figure 9.
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Appendix A. Counting/Calculation Data Sheets
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THMA Corpuoration 1027 ~-201 8r el
15: B8 43 PER10 Least Squares Analysis LBG SRP0 PRIMARY ChAL
FEBI Vol 04
@ s Reviewed Date o ®
@
A #% NOTE ~ This 19 actually &8r~Y data for cpm only ##
P \ ®
,,«/( \{{A\‘I
B Counted an LBG 0\ -ve({ /)’0 )
Zato Ltims 42 500 94
P Separation ftime 118, 055 95 &
GMT at first count 118 810 95
4" ‘
CPM ERROR
o First it = =—eeeee e &
Equilibrium CPM= 1534 02 2. 24 Percent Corr. coefficient= (. %990
CPHM at sep time= &5, 55 4 Q7 Percent Chi square prob.= 0. Q00
® CEM ERROR ®
i Points rejected —————=  ————w
) Equilibrium CPM= 15956 81  2.97 Percent Corr. coefficient= 0. 287 @
CPHM at sep time= 687. 28 4. 13 Percent Chi square prob.= 0. 000 )
“ GMT ET CTS CTTM CTR CPH CLC CPM PCOFF PROB WT @
118 810 Q.75 18006 2i.94 15 B4z, 223 843, 44 ~0. 144 0.26 1.0000
124, 142 4 0BT 13784 10.2% 146 1384 07 1377.91 0. 592 0.83 0. 3441
Y 127. 096 B.041 146187 il. 14 15 1491 461 1473.72 1.214 0. 46 0. 3094 ®
13G. 208 12,153 174640 1i. 51 4 15Z27. 44 151%9.77 0. 305 0.B& (Q.2975
121,252 12, 197 15949 10. 39 4 152989 1328. 56 0. 087 0.28 0.2883
b 132 226 14171 17425 11.91 146 13519 34 1334.88 -0. 999 0.71 O.BO&EM'
T133. 221 15 1é64 15810 10. 30 4 1534, 41 153%.87 -0. 354 Q.90 (. 2B&4
133. 927 15 872 15&25 i0. 853 1 1B30. 45 1542.70 ~-0. 781 0.78 0.2920
) 135. 741 17 684 22346 16, 29 1415 22 1548, 01 ~8. 578 G. QO##SHER*S @
Elapsed time {(days) = 440, 555
) Lambda = 8. 626E—~05 Reciprocal days ®
exp(—lambda K %) (i)= ?. &27E~01
Chamical yield (2= 0. 8455
FPT. correction (3= 1. 0541 {recovery = 1. 570 mgs )
Aliquot (4= 1. 00C smpl
™ Product (1X2X3X4) = 8. 799322E-01 @
1 sigma
C~zero P~factor dpm/ampl dnm error percent sigma
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cs Reviewed Date P
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° o
@ Counted on LBG \x ‘P
Zera time 42. 530G 94
¢ Separation time 1ig 053 <93 g ]
GMT at first count 118 2B7 @25
CrM ERROR
@ First fit 00— e @
Equilibrium CPM= 1754 49 2.19 Percant Corr. coefficient= O.977
CPM at sep time= 804. 47 2. 39 Percent Chi square prob.= 0. 000
( i
. CPM ERROR »
1 Points rejected ———mwm  ——e—o
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~ CPM at sep time= 794, 81 2. 43 Percaent Chi square prob.= 0. 000
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Lo JUN-95 THM& Corporation 1037-203 gr et
15: 53 10 PbZl0 ieast Squares Analysis LBG SR?C PRIMARY CAL
PERT Vo104 ;
@ cs Reviewed__~ Date_ ¢
B . e . v L]
#% NOTE - This is actually Sr-Y data for cpm only #x
[ ] @
b Counted on LEG % @
Zeva time 42, 500 P4
b Separation time 118 055 %8 ]
TOGMT at first count 118 287 95
‘ (‘
CPM ERROR
& First fit e e @®
Equilibrium CPM= 1824 37 1.94 Percant Corr. coefficient= . 978
CPM at sep time= 806, 24 2. 45 Percent Chi square prob. = 0. Q00
( '1.
* CPM ERROR
1 Points rejected ————wm  —me——
@ Equilibrium CPM= 1839 &2 .?7 Percent Carr. coefficient= 0. 972 @
T CPM at sep time= g802. ¢4 2. 47 Percent Chi square prob.= 0. 000 \
& ST ET CT8 CTTM CTR CPM Cl.C CPM PCOFF PROB WT @
Tolis. 287 0.232 11515 13.70 15 B&3. 37 B&3. Q0 -0, 061 0.98 1.0060
i15. 799 0.744 142446 14.88 15 FE83. 32 F85. 42 -0.193 0.95 0.8214
p 19 804 1.749 1954&4B 17.12 14 1182 .43 1181.71 0. 061 0.98 0. b=Z23 ®
123, 151 5. 096 14004 16,47 15 1572, 21 15843, 52 0. 555 0.84 0.3325
124, 142 4. 087 16103 10,29 4 162538 1626.15 -0. 047 0. 99 §. 3133
p 124224 8. 169 18582 10,93 146 1759.03 1715.29 2. 550 0.36 0.2774 ®
T129.08B3 11,028 21509 12.87 15 1717.3& 1780.45 -3. 543 0.17 §.3011
13G. 219 12 164 194634 10. &5 4 1837.50 1795 55 2. 334 G. 40 0. 2529
p 121202 13,197 18069 16,39 14 130111 1805, 92 -0, 266 0.92 0 2628 g
133.229 15 174 0 1%. 48 1832 67 181%. 47 0. 72& 0.78 0,293z
133. 894 15.841 10701 b 52 14693, 34 1B22. &6 ~7. 095 G. O s34 asbs
p 133.741 17 4B4& 28474 14,30 15 1803 9% 182%9. 13 ~1. 374 0.59 0.2922 )
Elapsed time (days) = 440, 535
4 Lambda = 8. 426E-05 Reciprocal days ]
expi{—~lambda X %) (i)= T, L27E~01
- Chemical yield (2)= 0. 9420
@ PPT. caorrection (3= 1. 0396 {recovery = &. 980 mgs) 8
Aliquot (&Y= 1.000 smpl )
@ Froduct (1X2X3X4) = G. 627197E-01 ]
‘ 1 sigma '
C~zero F—factor dpm/smpl dpm error percent sigma
@ 1 F109E+03 2. 7470 5. 2492E+03 1. 0365E+02 1.97 % S
. LTV 5. 4202E+03 @
10th point MDA 3. 0R27E+Q0
» @
B @
T 221 NPDES - 1278
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T AAE— JUN=-Y S THMA Corporation 1037-204 Sr -
15:83: 23 P10 Least Squares Analysis LBG SR70 PRIMARY CalL
PEEI Wi 04 ,
3 Cg Reviewed__ Date ®
b e o e , @
## NOTE - This is actually Sr-Y data for cpm only #%
b @
b Countad an LBG 9( ;,.
Zern time 425G 24
“3 Separation tims 1i2. 055 o35 @
GMT at first count 118287 295
e ®
CPM ERROR
% First fit = e e @
Equilibrium CPM= 1919 7& 1.%91 Fercent Corr. coefficient= §. 980
CPM at sep time= 810, 87 <. 49 Percent Chi square prob.= 0. 000
-
@ CPM ERROR ®
i Faints rejected —————~  ————-
- Equilibrium CPM= 1938 24 1.95 Percant Corr. coefficient= O 974 @
CPM at sep time= 805, 51 2. 52 Percent Chi sguare prob. = Q. 000
d GHMT ET CTS CTT™™ CTR CPM CL.C CPM PCOFF PROB WT ®
11y, 287 0. 232 11763 i3.70  1ié BEB. 10 873, 04 1.725 G. 56 1.0000
118, 799 0.744 14500 14.88 1& 1008B.00 1005 71 0. 228 0.24 0. 82&1
cy 119 BO4 1.749 19410 17,11 {? 1175, 97  1220. 00 -3, 609 0. 16 O.éSﬂB‘.
123,151 5.0%96 16871 10, 47 1667 20 1434, 81 1. 854 0.51 0.3150
124 142 & 087 174463 10.29 15 1747 32 1705. 18 2.471 0.3B 0. 2887
() 125282 7O1%7 17900 10,81 4 1712 .88 17&3. 54 -2.473 0. 35 O.BOL#‘.
127 0%64 2.041 19196 il. 14 4 1788 07 1830, 00 ~2. 291 0.38 0.2833
129. 082 11.028 23718 12,87 14 1508, && 187343 1. 870 0.48 0. 2623
, oy 1300 208 120153 21368 11.81 15 1907.77 1B8%9.98 0. 241 6. 73 0.2553‘.
132. 235 14 180 O 42. 89 4 1714 34 1209 81 0. 342 0.88 0.3254
133. 221 15 164 19164 10.30 1§ 1914, 06 1916, 14 -0, 110 0.97 0. 24465
™ 133. 901 15 84& 19250 11,13 1784, 47 1919, 74 =7. 04éb 0. GOx ¥ ass @
Elapsed time (days) = 440. 555
@ Lambda = 8. £246E-05 Reciprocal days ®
- expi-lambda X &) (1)= 9. L27E-CL
Chemical yiel (Z)= i. G4adl
& PPT. correction (3= 1. 0243 {recovery = 11.32 mgs ) @
Aliguot (4= i. GGO smpl
@ Product (1X2X2X4) = 1. 0E7&12E+00 Y
) ! sigma
C—zervo P—factor dpm/ampl dpm errvor percent sigma
. 1. BB&ZE+Q3 £. 7470 5. IBI3E+Q3 1. 0091E+0D2 1.93 % &
'S LTV 5. 347BE+03 @
10th point MDA 1. B433E+0C
¢ @
¢ @
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¥ Ze—JUN-95 THMa Corporation 1057-203 . Sr .
15: 533 34 Phai0 Least Squares Analysis LBG GRG0 PRIMARY CaAL
& PREI Voil.,04
ce Reviewed___ Date___
b ## NOTE - This is actually Sr—Y data for cpm only #%
b
b Counted on LBG
Zero time 42, 800 24 kx
¥ Separation time 118,053 %5
GMT at first count 118 524 95
e
TP ERROR
@ First fit e ~
Equilibrium CPM= 1844, 42 3.12 Percant Corr. coefficient= O, 98%
CPM at sep time= 738, 11 2. 87 Percent Chi squarTe prebh. = Q. Q00
(
. CPHM ERROR
1 Points rejected ————vv e
@ Equilibrium CPM= 1878 05 2. 62 Percant Carr. coefficient= §.985
- CPM at sep time= 723 23 3. 98 Percent Chi square prob.= 0. 000
- GHMT ET CTS CTTM  CTR CPM CL.C CPH PCOFF PROB WT
T118. B2é 0.771 10225 11.55 3 217, &1 233.78 -1.731 0. 55 1.0G00
119. 818 1. 763 214675 12.01 14 1179.33 1148.65 2. 688 0. 32 ©. 7483
y 124,150 & 095 17539 11,21 4 142502 1640.98 ~-0.972 0. 72 0.3742
127, 104 2.049 23823 12. 89 15 17&0. 75 1767.96 =0. 408  0.88 0. 3424
130. 208 12,1853 20505 11.52 1& 184345 1828. 86 0.798 0.77 ¢ 3023
p 1312461 13,206 19154 10,37 4 1840.98 1B40. &2 0. 019 0.992 0.2920
132,286 14,171 21180 11,91 15 i829. 23 1848B.92 —-1.0&5 Q. &9 0. 30853
133, 221 15 1446 18371 10.30 146 1852 58 1855, 54 -0, 1460 0.95 0.2919
jp 133,823 15.838 19350 10,38 L 187294 1857 15 0. 742 .79 0. 2841 4
133.783 17.4698 27487 17. 67 \ 147343 1B446.39 ~10.338 O, QO##aHHas
") Elapsed time (days) = 443, 585
Lambda == 8. 626E-0% Reciprocal days
exp{—~lambda X £} {(i}= 9. &27E-01
my Chemical yield (2= Q. 840
FPT. correction (3)= 1. 0173 (recavery = 14 28 mgs)
Aliguot {d)= 1. 000 smpl
Product (1X243x4) = 7. 63LTTAE-DT
1 sigma
C-zero P—factar dpm/ampl dpm error percent sigma
1. 24BBE+03 =. 7470 5. AB34E+02 1. 4026E+02 2,62 %
® - - .
LTV 5. 5849E+02
(< 10%th point MDA 2. B321E+00Q
(]
L
S O SO 223 ——— e
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- fé~-)UN-‘?5
15: 53: 50

PBOET Vol 04
@ 0=t
o ek NOTE - This is actually Sr-Y data for
)
() Counted on LEG
Zero time 4z 300 94
) Separation time 1ig. G55 95
GMT at firvst count 118 B24& &5
)
CPM ERROR
(an First it = == e
Equilibrium CPM= 1330 42 2. 54 Percent
CPM at sep $ime= 737,43 32.%98 Percent
p
. GMT ET CTS LCTTM  CTR cP
118, 824 0,771 10831 ii1.85 1% FE3 L
@ 1i19. 818 1. 763 212864 19,00 3 1ib1.
123. 035 4. 981 321345 20. 39 4 1594,
124 150 4. 098 1B342 11,21 14 1492
@ 125. 260 7.205 22077 13, 00 4 1743
o124, 233 8.178 18737 1. 7% 15 1791,
127. 104 ?.04% 24791 13. 89 14 1848
- 129. 092 11,037 21132 i1.82 15 1937,
1322646 14 211 20400 i0. 57 4 1327,
133.229 15 174 O 19.4%9 14 1iBBO.
(o 133.935 15.8B0 18746 10,19 1% 1897,
'135. 753 17. 4698 32647 17.07 4 1%i8.
( y Elapsed time (days) = 440 593
Lambda = 8. £26E~05 Recipror
exp{-lambda X %t (1)= Q. L27E-01
() Chemical yield (2= 0. F724
PPT. correction (3= 1. 0070 {recaover
Aliquot (4= 1. 0G0 smpl
5
Product (1X2X3X4) = G. 42737BE-01
C—-zero P—factor dpm/ampl
2. 0477E+03 2. 7470 5. &250E+02
(
® LTV 5. B&OBE+Q2
&i 10%h point rDé 3. 1119E+00
L
-

TH& Corporation

Pb2i0 Least Sgqueres Analysis

224

20

al

Y

10327 -204

LEG BRT0 PRIMARY CAL

Reviewed

Corr.

CLC

54,
11764.
1603.
1685,
1744.
1787.
iBia.
i8&e.
12G0.
1507.
i9ii.
1918,

days

= 17.

cpm oonly ¥

RS

coefficient=
Chi sgquare prob.= Q Q00

CPM

Béh
85
&3
50
B4
79
&Y
52
&3
24
i0
38

&4

PCOFF

O
-1

Bg7

. 318
~G.
0.
a.

435
440
F7&
. 185
L7531
. 360
. 516
L2759
. 654
. 027

mgs)

i s

dom error

1. 4294E+02

igma

percent sigma

0. 792

PROB
2. 76
.62
. B
.87
.72
.95
.51
L&l
. 58
. 38
. BO
.29

[

eBoRoReoRoReReRoRe R Re

. 54

Sr bt

WT

. 000G

. 8371

. 4847 ®
. 3789

. 3b4ED g
. 3392 ®
3427

. 3325 ¢
2944 ®
. 3580

. 3027 4
L3338

=lelelaloheNeloRalaRaRm

%
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- JUN-FS THé Corporation 1037-207 gr hat
15:54:02 Fb21i0 Least Square:z: Analysis LEG SR%0 PRIMARY CaAL
f PR Vo104
9 Cs Raviewed Date — @
@
> ## NOTE - Thiz 1s actuslily Sr-Y data for cpm only #%
b @
b Counted on LEG &
Zero ftims 42 500 94
b Separation Lime 118 035 95 @
GMT at fivst count 118 783 95
2 ®
‘ CRIM ERROR
& First fit e e o @
Equilibrium CPM= 18435, 03 2. 43 Percent Covrr. coefficient= O. 989
CPM at sep time= 731, &3 3. 64 Percent Chi square prob.= 0. 000
® GMT ET cTS CTTM CTR CPM Cl.C CPH FCOFF . PROB WT ®
118, 783 0.728 18273 20.42 135 P13, 24 P28, 53 ~1. 001 0.71  1.0000
®» 1i9. gig 1.763 21370 1%2. 00 4 1168 03 1149 10 1. 448 0. 54 C. &483
T 123158 5.103 226&%0 14.98 1% 1387 .92 1544, 10 -0. 394 0.88 0. 3681
124, 232 2178 181l 1675 i6 1743 14 1729, 52 0.787 0.77 O.2785
o 130. 229 12 174 29136 15. 73 4 1844 14 1i817.03 1. 4603 0. 54 0.273?.'
131,261 13 204 1B372 10.37 14 18324 8L 1828.29 0. 359 0.20 0.2524
132. 264 14.211 18512 10.57 15 1801 48 1834.73 ~1. %1% 0. 47 (. 2612
J 133. 243 15. 188 Z1516é 11. 78 4 1025 94 1B43. 07 -0, 929 0.73 0.260?"
133. 927 15.872 18732 10,54 14 1849 52 1844 464 G. 156 0.25 0. 2503
135. 753 17.&%8 30590 17.08 15 1849 3% 1853 59 -0. 226 C. 93 (. 280G
, Elapsed time {(days) = 440, 555 .
Lambda = B. &26E-05 Reciprocal days
. exp{—lambda X %) {(1})= 9. 627E~-01 &
Chemical yield (2y= 0. 96b61
PPT. correction ({(3r= G. 5967 {recovery = 21,03 mgs}
) Aliguot (4)= 1. 000 smpl- e
Product (1X2X3¥4; = 7. 2&PL71E-01
(= i 1 sigma @
C—zero P~factor dpm/ampl dpm error percent sigma
2. 01i20E+03 =. 7470 5. 52&6%E+03 1. 3453E+02 2.43 4
&b &
LTV 5. 74BRE+03
. 1QGth point MDA 3. BBF1E+Q0 .
L L
e @
L @
€ @
225 —— -
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w, G- JUN—-F5 THé Corporation 1037-208 Er w
15:54: 14 Pbai0 Least SBquare:s Analysis LEG SRPO PRIMARY CalL
I’ PEET Y104
. Cs Reviewed _ Date__ o @
, I ‘ N , &
## NOTE — This is actually Sr-Y data for cpm only %
B @
Y Counted on LHE ®
Zero time 42,300 24
Separation time 118. 055 &5 @
GMT at first count 118783 25
L @
CRM ERROR
B First fit = e e ]
Equilibrivm CPM= 1B30. 32 2. 63 Percant Corr. coefficient= Q. 987
CPM a2t sep time= 7860, 53 3,39 Percent Chi sguare prob.= 0. 0G0
® ®
CPM ERROR
1 Points rejected ——w——e  ————-
® Equiliorium CPM= 18%8. 5& 2. 64 Percant Carr. coefficient= 0. 983 )
-~ CPHM at sep ftime= 746, &3 3. 70 Percant Chi square prob.= 0, 000
@ aMT ET CTS CTT™ CTR cPH CLC CPM PCOFF PROB WT
Tii8, 783 0,748 18610 20.80 14 937, 01 ?3%. 80 ~0. 084 0.28 1.Q004G
119 818 1.763 21397 12.00 15 1138 14 1154 19 C. 169 0.95 0.6752
P 123,198 51032 228485 14.98 14 1979 22 1543 22 1.017 0.70 0.3724 @
124,150 & 095 178462 11,21 15 14840 52 163028 0. 629 G.82 (0. 3223
125, 269 7.214 146733 10. 58 4 1442 6B 1687, 82 ~-2. 674 0.32 0.31i63
p 127104 ?.049 23131 i3 89 4 17ZB. 01 17352 5% -1. 400 0. 59 0.3124‘.
Ci129.0%2 11,637 20755 11. 82 14 1218 .54 1795 28 i. 297 G. &3 . 2744
131,261 13,2046 18442 10.37 15 1929 49 1822. 52 0. 383 0.89 0 2620
p 133 282 5197 23326 12. 89 4 1832 20 1B837.07 0. 824 0.76 6. 2475
133. 909 15.854 1&97& 10. 47 G? 16472. 84 184043 -2, 10& 0. QO##EaHwaAs
p Elapsed time (days) = 440, 555 &
Lamhda = B, &26E-05 Reciprocal days
exp(~lambda X £ (1}= G &27E-01
= Chemical yisld (2)= 0. 7545 )
PPT. correction (3= 0. 7869 (recovery = 24 24 mgs )
Aligquot (4 )= 1. 0060 smp 1
® , ®
Product (1X2XZ¥4: = 7. 0&BLT74E~C1
i sigma
& C—zerno P—~factor dpm/smpl dpm ervor percent sigma Y
T 2. 0493E+0D =. 7470 5. &201E+03 i, 4878E+02 2. 64 %
® ]
B LTV 5. 8734E+03
J FEh point MDA 4, 15122+00 ®
) @
’ @
226
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e /@.m.;ummc:es TH& Corporation 1037 -209 Sr e
i5: 54: 28 Pp2i0 Least Sgquares Aralysis LEG ERTF0 PRIMARY CAL
‘ PERI Vo104
@ = Raviewed . Date______ ®
& ## MNOTE ~ This is actually Sr-Y data far cpm only ## ®
b ®
b Counted on LEE (@
Zero time 4z 503G 54
b Separation Ltime 118, 055 <5 @
GMYT at Ffirst count 118 B2s 35
D ®
CPM ERROR
» First it e e @
Equilibrium CPM= 1824 40 2. 41 Percent Corr. coefficient= (0. 290
CPM at sep time= &£78. 91 4 14 Percent Chi square prob.= 0. 000
(
. GHT ET cTg CTTM  CTR CEM CLC CPM PCOFF PROB WT 4
118, 824 G. 771 10049 11.388% 14 555, 93 BR7. &7 1. 380 0. &5 1. 0000
‘.119.833 1.778 14758 i4.18 3 1078.84 1103.33 -2 220 0. 42 0‘7832“’
124, 160 &, 105 0 =3. 0% 4 1&12. 74 1590.08 1. 4295 0. 58 0. 4349
1270118 7. .060 21986 13,43 15 171% 02 1715, 49 0. 20& G.94 . 3412
- 136,219 12, 144 18291 10,465 14 177B.72 177%.73 0. 1468 0.25 O.EOS@M.
131. 269 13 214 19548 10,92 4 1T7ES. 84 17B7. 34 ~0. OB4 0.98 0. 3022
132,235 14, 180 G 42.89 15 17277 1795. &4 ~0. 440 0.85% 0.4012
Y 133,229 15 174 Q 17,48 15 1204 93 1802. 14 0. 155 0. 395 Q.B484«@,
133,901 15.844 19916 11,13 4 1757.80 1805, &9 -0. 437 C.B7 0. 20079
Y Elapsed time {(days) = 440. 555 ®
Lambda = 8. A26E-05 Recisvocal days
exp{-lambda X t)} (i)= 7. &27E-01
b Chemical yield (2)= 0. 9444 @
PRT. correction ()= 0. 8772 {recovery = 27.41 mgs)
Aliquot {(4)= 1. 060 smpl
4 Product (1X2X3X4) = 8. 8B4331£-01 .
1 sigma
“ C—zero FP—-factor dpm/smp 1 dpm errTor percent sigma ®
2. Q535E+023 2. 7470 5. 4410E+02 1. 4498E+02 2,61 4
“ LTV 5. BEIEE+03 g
‘ 7th point MDaA 2. 3B30E+Q0 ]
® ®
o ®
- @®
o ] Q
—_ _ 227
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e /‘pé—uum--%
15: 54 43

hd &8

wi NOTE

b Counted on

Zero time 4z, 500 94
Separation timsa 118 035 &5
GMT at first count 118908 95
“
CPM ERROR
First fit e e
Equilibrium CPM= 1789 2.10 Fe
CPM at sep time= &53. 72 4.5 2
® CPM ERROR
1 Points rejected ————-r e
D Equilibrium CPM= 1813 75 2.
CPM at sep timew 639, 39 &,

@ GHT ET CT8 CTTHM  CIR
118, 2048 0. BE3 12678 15. 34
112833 1.778 13150 14,18 4

) 123. 051 4.994 17541 12. 26 4
124, 140 A.109 o] =232. 10 195
125. 277 7. 222 29746B 1%. 19 4

) 1246, 247 8. 192 28374 17.18 1ib
127115 2,040 21944 13,13 14
122, 101 . 044 22459 13.51 15

p 130, 229 2. 174 27081 15.73 14
133. 243 .188 20479 11.78 16
132. 943 . BBB8 30094 17. 67  1;

y 135. 7467 712 24742 15. 70 3
Elapsed time {(days) = A40. 8B5S

= Lambda = =3
expi{—~lambda X t)} (1= Q. LH27E~CL
Chemical yield (2= G. 9364

@ PPT. correction (3)= 0. 9349
Aliquot (4= i. Q00

) Product (1X2X3X4) = 8. 44835 1E-01

C—zero P—factaor
) 2. 0972E+03 2. 7470
'.' L.T:‘w"
12%h point MDa

R R
fnLs

LBG

TMa Corvporation

trazt Squares Analusis
L
)

1.04

is actuaily Sr-Y data for

. Fercan

Percent

Percant

+ of

[y

N R RN

pYen 3 01 O g

~ ot L) A e

~
~j

O

et
-

Reviewsad .

Corr.

Caorr,

CPM

&
20
a7
i3
15

. 2b
.04
. 2&
Loz
. &E
.93

oy

o St

L2oE-05 Reciprocal

{(recovery

smpl

dnm/ampl
L 7ELLIEAOD

. 0045E+03

. 3172E+00

Chi

cLC

873.
1074,
1493,
1573,
14633,
1672
1702,
1747,
1764,
1791,
1794,
1801.

days

cpm only #%F

CPM

L+
51
a8
53
23
23
i0
o8
01
00
79
24

34. 06

dpm error
1. 4754£+02

i
oG W

!
S8R Qo P e e e

i

{

1037-210
LBG SRZ0 PRIMARY CAL

coefficient=
Chi sguare prob. =

PCOFF

mgs !

slgma

0. 992

coefficient= . P89
square praob. = G 000

FROB

. 283 0. 48 1
257 G. 26 0.
L3462 0.89 0O
. 947 0.83 0.
. 394 0.58 0O
. 393 0.859 0
. 700 Q.53 0O
L 228 0.29 ¢
. 078 0.&8 O
. Bad C.76 O
. 109 0.40 O
. 69E 0

percent sigma

2. 5& %

WT @

. 0000

&263

. 3640 @

3781

. 352&
. 3129 g
. =2B42 .
L2924
L2815 g
L2271 *

2363

OO0 HEw Rty ‘

6

®
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'/Zg'*»JUN““?E") Corparation 1037-211 Sr -
15:55: 01 f Squares Analysis LBG SR70 PRIMARY CAL
o8
® cs Reviewed__  Date___ ®
< #% ROTE - This is actwally Sr~Y data for cpm only s ®
i ] &
b Counted on LBG &
Zern tims 42 8500 4
b Separation time 118 055 95 @
GMT at first count 118 2083 95
D L
TP ERROR
- First fit == e @
Equilibrivm CPiM= 1B40 30 2. 8B7 Percent Corr. coefficient= (. 992
CPF at sep time= &91.39 4. 0% Feroent Chi square prob.= 0. 000
® GMT ET CTs CTTH  CTH CPM Ci.C CPHM PCOFF PROB WT .
118, 908 0. 853 13812 1% 35 15 SEd. 32 Fai. 71 G. 270G 0.90 1.0000
& 112, 833 1. 778 15217 14,19 1é& 1105 . 34& 1117, 14 -G, &98 G. 6o O.71é7‘.
123,178 5.123 14313 10,82 15 ¥ 1536, 86 0. 902 0.75% 03728
125 278 7,222 29545 18,230 13 16464, 38 -0, 141 0. %246 (. 3759
B 126, 247 B. 192 28030 17,18  1é 1703, &9 ~0. R1é G. 72 {3611
127, 101 11. 0446 2323% 13. 81 14 1775, 26 0. 35G 0.89 (. 3105
13G. 242 12,187 G 22,43 # 1792 03 i. 324 0. 60 0. 3326
Y 131. 269 13 214 1BG3? 10.92 14 1803, 33 -0, 921 C. 73 0. 2929 @
182, 2246 14,171 215401 11, %1 4 i811. 31 ~-0. 373 0.89 0. 2917
132. 209 15.85%4 18919 10, 47 4 1821, 77 -G, 344 0.0 0. 2795
) 135. 767 17.712 28775 15 71 4 ig28. 94 0. 41ie 0.87 0.3025 g
Elapsed time (days) = 440, 355
p Lambda = 8. &26E-05 Reciovrocal days &
gxpi~lamhda X £ (1)= 9. 627E-01
Chemical yield (2¥= 0. 9487
p PPT. correction (3)= G. 9453 {(recovery = 37, 86 mgs? ()
Alinguot (4)= i, 000 smp 1
P Product (1X2X3X4) = B. 433254E-01 )
1 sigma
C—-zero F—~factor dpm/empl dom error percent sigma
d‘ 2. 1318E+02 2. 7470 5. 854&2E+03 1. B5Q36E+02 257 % @
@ LTY &, 1043E+O3 @
7th point MDA 3. 2447E+00
® @
b @
<9 ®
b @
A 229

NPDES™= 1286 "


JVerville
219

JVerville
229


W Ao sun-95 TH& Corporation 1037-212 Sr -

15:55: 15 PbZi0 iLeast Squares Analysis LEG SRPO PRIMARY CAL
PERI Vo104

@ ce Reviewed Late ¢

® ## MNOTE - This 1s actuaily Sr—Y data For cpm only % g

@ |

® Counted on LG |
Zero time 4z 500 4

& Separation time 112, 055 93 &
GMT at First count 118 908 95

& @

CEM ERROR

@ First fit e bt [
Equilibrium CPM= 1715 75 £. 599 Percent Corr. coefficient= (0. 991
CPM at zep time= b&Z, 829 4. 04 Percent Chi sgquare prob. = 0. 000

® GMT ET CTs CTTM CTR CPH CLC CPHM PCOFF FROB WT &
118, 208 0.8B33 12943 15.35% 164 B72. 14 B73. 18 -0, 120 0. 27 1.0000

® 119. 833 1.778 14444 14, 1% 15 1048, 1% 1052 98 -G, 455 0.87 0.7128 ]
123178 5.123 135340 10.83 14 1447.3& 143755 2. 074 0.46 ©0.3713
125 278 7.223 27474 i2.21 146 1564.88 1504, 57 G. 443 0.80 O.3787

® 187,115 2. 0460 20172 13,13 4  15%4. 14 1613, &6 -1.332 0. &1 0.3388 ¢
130, 258 12 203 O 23. 01 4 142712 14671, 53 0. 933 0. 71 0. 344%
131289 13, 214 17817 10.92 15 1674 60 1681.70 -0, 303 0.91 0.2951

® 132. 274 14 219 18270 10. 70 4 1706 93 14897 52 1,031 6. 71 0. 2824 €
133. 243 15188 19301 11.78 15 14685 29 14695 35 -0, 594 0. 82 0.2924
133. 943 15 G888 28929 17.68 16 1702.77 1&98.75 0. 238 0.93 (€. 3238

® 135. 767 17.712 25460 15. 71 15 1673. 41 1705, 14 -1. 862 0. 47 0. 3246 @
Elapsed time {(days) = 440, 5535

) Lambda = 8. A2&4E-095 Reciprocal days é
expi—lambda X £} (1)= 7. &27E~01
Chemical yield (&)= 0. BB2S

® PPT. correction (3)= 0. 9434 (recovery = 38 42 mgs) |
Aligquot (4)= 1. 000 smp 1

® Product {(1X2X3X4) = 8. 014442E~01 &

1 sigma
C—zero P—-factor dpm/smpl dpm erTar percent sigma
@ 2. 1403E+03 2.7470 5. B794E+03 1. BR2ZBE+02 2. 89 % [
Y LTV 6. 130&6E+03 €
&th point MDA 3. B47&E+00Q

@& €

® |

@ |

B ¢

230 NPDES

- 1287


JVerville
220

JVerville
230


B Zio-jun-55 THMA Corporation 1037-215 Er
15:55: 29 FRzi0 Least Squares Analysis LEG SRT0O PRIMARY C
B PEET Vo104
cs Feviewsd Date L
- ## NOTE -~ This 18 actually Er-Y data for cpm only ®#
(I
{ , Gounted an LBG
Zerao time 42500 %4
(  Separation time 1ig. 055 95
GMT at first count 115 220 995
-
CPFM ERROR
m First fit - e
Equilibrium CPM= 1470 30 2, 58 Percent Corr. coefficient= 0. 991
CPM at sep times= Sh4. 70 4,53 Percent Chi square prob.= 0. 000
@ aMT ET T8 CTTM C CPM CLTC CPH FCOFF PROB
118. 220 0. 865 10923 i4. 72 zg) 75%. 08 78%. 85 ~2. 62T 0.36 1
) 119. 843 1.788 14094 14, 40 4 1014 35 R77. 42 3. 983 0.17 G
124. i82 b 127 19008 13,20 15 148z 52 1445. 64 2. 551 0.36 O
127.125% F. 070 19430 13.03 15 1530.7&6 15465 65 -2, 22 0.40 ©
@ i2?. 113 11. 0568 18789 11.83 1% 165204 14607, 84 1. 505 0.58 0O
130. 242 12. 187 0 22. 43 1& 1463474 1623.785 0. 678 0.79 ©
131. 279 13,224 O 28. 83 4 1598, 8%9 163470 -2. 194 0.36 0O
- 132. 235 14,180 0 42. B9 16 142375 1642, 60 ~0. 539 0.82 0
133. 252 15197 20010 12. 89 186 1453077 1464897 0. 109 G.97 O
(, Elapsed time (days) = 440. 555
~ Lambda = 8. £24E-03 Reciprocal days
exp{—lambda X %t} (1)= . H27E-O1L
( y Chemical yield (2= 0. 8954
PPT. correction (3)= 0. 9220 (recovery = 43 4B mgs}
Aliquot (4= 1. Q0O smp 1
t
Product (1X2X3X4) = 7. 248105E-01
i sigma
) C-zero P—factor dpm/smpl dpm evrvor percent sigma
2. 1013E+03 2. 7470 5. 7728E+03 1. 43902E+02 2.58 %
- _
LTy &, O1B7E+O2
Bth point MDA 2. 404 3E+00
@
L
@
(ot
t)
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W ob~ JUN-TS THa Corporvation 1037-214 Sr bl
15 53: 45 PhZ10 Least Squares Analysis LBG SRP0 PRIMARY ChAL
PEBI Vo104
» Co Reviewed ~~  Date__ ©
< #% MNOTE - This is actually Er-Y data for cpm only ## ®
) &
b Counted on LRG @
Zero time 42 900 94
b Separation time 118. 055 <5 &
GMT at firset count 118 920 95
b @
CPM ERROR
) First fit = e e @
Equilibrium CPM= 14679 40 2.89 Percant Carr. coefficient= Q. 295
CPM at sep time= &O07. 17 4. 98 Percant Chi square preb. = Q. Q00
® GMT ET CT8 CTTM CTR CPM CLC CPH FCOFF FROB WT ®
118, 920 0. 865 11902 14,74 15 B9, 3% B823. 96 0. 640 G.82 1.0000
B 123. 0661 3.004 27608 Z21. 44 4 1337.33 1387. &2 -3. 624 0. 14 O, 483& ¢
124, 182 &.127 18810 13.20 1& 1474 31 146113 ¢, 202 0.74 0. 3617
125, 272 7. 237 0 23.79 4 1514, 91 1515 93 -¢. 068 - 0.98 0. 3939
™ 124. 240 8. 205 18202 11,91 15 1570 41 1882 12 1.178 0. &7 0. 3151 )
127. 125 2.070G 20020 13.03 14 1991, 20 1577.73 0. 854 0.7% (. 3159
129. 112 11.058 18743 11.83 146 1442 .58 161871 1.474 0. 59 ¢ 2915
Y 131. 279 13, 224 0 28.5%4 1& 14640.18 14644.87 -0. 285 0.21 (©. 3552 @&
133. 252 15.197 20148 12.89 15 144404 14658 4B -0, 76 0. 77 0.2%45
133. 918 15 8&43 1B276 11.10 4  1&54.17 1661.97 -0, 4469 G.B6 (©. 2809
) 135.780 17.725 o &2.17 15 14682 03 14668. 70 0.79% .73 0.383% @
Elapsed time (days) = 440 535
b Lambda = 8. &26E~05 Reciprocal days &
expi(—~lambda X &t} (i})= 9. 627E-01
Chemical yield (2)= 0, 7125
) PPT. correction (3)= 0. 8992 (recovery = 52. 97 mgs) @
Aliquot (4= 1. 000 smpl
“) Product (1XZX3X4) = 7. BRR0L6E~O] @
1 sigma
C~zero P—factor dpm/smpl dpm error percent sigma
iy 2. 1261E+03 2. 7470 3. B40O3E+G3 1. 6892E+02 2. .89 % @
® LTV b, 1192E+03 @
11th point MDA 2. O042E+00
® ®
w ®
< @
) @
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O Ao UN-55 TH& Corporation 1037-215 Sr e
15:85: 57 Foaid least Squares Analysis LBG SRZ0 PRIMARY ChAL
PERI Yol 04
@ Cs Reviewed __ Date_ @
@
» ## MNOTE — This is actually Sr-Y data for cpm enly #%
] @
b Counted on LEG &
Zero time 42 200 R4
b Separation time 118. G55 99 @
GMT at first count 118 9220 95
L @
CrP ERROR
Y First fit = —————— e &
Equilibrium CPM= 1399 34 2. 99 Percent Corr. coefficient= O 990
CPM at sep time= 360, 35 4. 14 FPercent Chi square prob.= 0. 000
® CPM ERROR ®
1 Points regjected ——————  co———
® Equilibrium CPM= 1424 99 2. 84 Percent Corr. coefticient= Q.87 ®
CPM at sep time= 545. 14 4. 32 Percent Chi square prob.= 0. 000
‘ GMT ET TS CTTM CTR CPM CLC CPM PCOFF PROB WT ®
118 920 G.B&5 10344 14.74 16 725, @0 723. 03 G. 397 0.89 1.0000
1172.843 i.788 12177 14. 40 15 367, 47 B72. 58 -0. 35& 0.90 0. 7309
J 123, 184 5.131 124609 10.91 15 11E8. 57 1192.98 ~0. 370 0. 20 0. 3954 Y
iz4, 182 & 127 15704 13. 20 4 1235 68 1245 88 -0. 818 0.77 0. 3920
125. 292 7.237 2%70& 23. 79 15 1285 46 1290.85 ~0. 417 0.87 0.4224
3 i26. 240 8. 205 15365 11. 91 146 1334 &8 1320. 54 1.071 0.70 (. 3333 @
129121 11. 046 1B303 i2. 61 15 1381, 7% 1375. 30 G. 472 0.8&6& 0.3249
130,297 12.242 18155 i2. 97 4 1395.03 13868. 37 0. 480 0.866 0.3129
b 132. 264 14.211 14344 10,37 1& 144940 1403. 02 0. 455 0.87 0.2938 &
T 133,918 15 B3 14929 11,10 S 1397952 1410, 48 -0, 791 0.77 0. 3016
135. 780 17.725 ¢ &3, 17 128%. 85 1414, 20 -8. ga2 Q. QO#sstait33%
) Elapsed time (days) = 445, 85 ¢
Lambda = 8. &26E-05 Recipraocal days
§ ) expi{~lamhda X t) (i)= 9. 427E-01 9
Chemical yield (2= G. 74654
PPT. correction (3= 0. 2082 (recovery = 50.00 mgs)
, Aliquot (4)= i. 000 smp 1 ¢
Product (1X2X3X4) = 6. AF4534E-01
® 1 sigme ®
- C-zero P—factor dpm/smpl dpm error percent sigma
2. 1284E+03 2. 7470 5. B472E+03 1. 4587E+02 2.84 %
® ®
LTV &, 1209E+02
‘ 11€h point MDA 1. 2215E+0C
J L]
b ®
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W ob— IUN-TE THMé& Corporation 103721 Sr -
15: 8611 Pb&i0 Least Squares Analysis LBE SRZ0 PRIMARY CaL
PERI YV o1.04
& cg Reviewed Date ®
B ## NOTE - This is actually Sr-Y data For cpm only #% ®
b ®
b Counted on LBG @
Zero time 4z, 300 94
) Separation time 112 0655 95 -
GMT at first count 118 %31 95
5 @
CPM ERRUOR
First #it mm——— e -
Equilibrium CPHM= 1275 42 2. 54 Percant Corr. coefficient= O. 993
CPM at sep time= 439. 74 4. 42 FPercent Chi square prob.= G. 000
® GMT ET 718 CTTM  CTA CPH CLC CPHM PCOFF PROB WT -
118. 931 G. 874 11573 19. 20 L2, A5 410. 91 -1. 353 0. &4 10000
@ 119. 843 1.788 10413 i4.40 185 TaE 24 750. 74 1. 8532 0. 41 06075 -
123, 184 2.131 11299 10.92 14 1070.235 1055. 04 1.450 O. 462 03143
124192 &. 137 12606 11.75 4 1ii4.12 11058, .72 G. 759 0. 7% 0. 3007
- 125. 29 7. 237 256689 23.7% 14 1140.5& 1148, 02 i.492 0. 68 0.3346% -~
127. 125 P.070 14930 13. 63 4 1188.79 1194.18 ~0. &18 .82 0.2772
122121 11,0866 14274 13. 461 146 1238 36 122B. 23 0. B25 0. 77 0.2415
oy 130,219 121464 12992 10. 6% 15 125338 123%9.92 i.085% 0. 71 G 238z @
TOI131.279 13224 0 28. 84 13 1233 57 1248. 51 -1.197 G. &3 ¢ 2140
132.274 14, 219 12858 10,71 15 1234, 6% 1254. &0 ~1.587 0. 537 0. 2449
(o, 193.918  15.8&3 13498 11,10 15 1254 26 124&1.83 ~C. 600 G. B3 G 2412 ®
- 135.780C 17.728 0 63,17 4 125932 12867.08 0. 413 0.79 0. 3468
i, Elapsed time (days) = 440. 555 @
Lambda = 8. &24E~05 Reciprocal days
expi—-lambda ¥ %) (1= 9. 627E-01
", Chemical yield (2)= 0. 4751 @
PPT. correction (2)= 0. 2069 (recovery = 50. 44 mgs)
Aliquot (4)= 1. 000 smp L
i ®
Product (1X2X3X4) = b, Q&FLLI2E-0
i sigma
C~zerno P—factor dpm/Zsmpl dpm error percent sigma “
2., 1013E+03 = 7470 5. 772BE+Q3 1. 44688BE+02 2. 94 %
L -
LTV b, OLB2E+02 -
& 12th point MDA 2. 3858E+Q0 @
- ®
{ i
¢ ®
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"jA—JUN—% TMA Corporation 1037-31d Sr ~
S15: 97 42 Fb210 least Squares Analysis GRE SRZ0 PRIMARY CAL
PRI Vo104 &
cs Reviewed Date B—
. L . | . &
#% NOTE — This 1s actually Sr—-Y data for cpm anly ##
@
Counted on &
Zero time 42 500 94
Separation time 118. 055 25 &
GMT at first count 118 931 95
[ |
CPM ERROR
First fit = == e g
Equilibrium CPM= 1303.78 2. 465 Percent Corr. coefficient= Q. 992
CPM at sep time= 477. 64 4. 29 Percent Chi sgquare prob.= 0. 000
2
GMT ET CTg CTTM CTR CPM CL.C CPH PCOFF PROB WT
118, 951 G. 89& 13047 20. 00 216 LH5G, 79 650, 43 i. 439 0. 62 1.0000
119, 987 1.932 14214 20. 530 208 794, 74 B0O4. 32 -0. ?&4 0.73 0. 7282 g
121, 769 3.714 G761 10, 00 201 983, 47 PBP. 13 -0, 572 0.85 0.4094
122 740 4. 6B 15544 1500 201 1044 25 1059, 34 -1. 424 0.61 04193
124 619 4. B&4 0 100. 00 201 1142 24 1154. B84 -1, 091 0. 463 0. 5203 4
185 763 7.708 11920 16,00 203 118545 1192, 21 ~0. 580 0.8% 0 2981
124 975 8. 920 18427 13, 00 204 1228, 05 1222. 346 G. 445 0.87 (. 3144
12%. 062 11,007 12390 10,00 213 1254, &4 1254. 40 -0. 140 0.724 G.2724 4
132. 688 14, 503 0 30. 00 2046 127892 128318 -0. 487 0.85 0. 3484
1354628 17.573 ¢ 30. 60 207 1288, 3% 129517 ~0. 524 Q.83 0. 3426
134, 608 18, 553 0 30. 00 215 1348, .27 1297.10 3. 945 .13 0. 3159 &
134, 983 18,928 0 30. 00 210 129%.07 1297.72 0. 104 0.97 0.3374 °
Elapsed time {(days} = 440, 555 &
Lambda = 8. 624E-03% Reciprocal days b
expi—lambda X %) (i)= . 627E-01
Chemical yisld (2= G. &4951 ]
PPT. correction (3)= 0. R056°9 (recovery = D50. 44 mgs) )
Aligquot (4)= 1.000 smpl
Product (1X2X3X4&) = b, 0&9112E-01 .
i sigma
—Zero P—-factor dpm/smpl dpm error percent sigma €
2. 1482E+03 0. 0000 0. Q0G0E~O1 0. 0CO0E~-01 2. 65 % i
\
LTY 0. QOO0E-0O1
3th point MDA 0. O0QQE-01 G
(|
@
@
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/&wumws TM& Corparation 1037-315 Sr .
15:57: 36 Pe2ld Least Squares Analysis GRE S8R0 PRIMARY CAL

) PEBI ¥V i.04 é

® cs Reviewed Date
d
@ #% MOTE — This 1s actually Sr~Y data for cpm only ## ‘
& 4
@ Counted on 4
Zevo time 4z, 500 24

® Separation fime 118.03% 93 €
GMT at first count 118 9% 25

@ 4

CP#M ERROR

@ First fit 0000 e o 4
Equilibrium CPM= 1455 &2 2. 90 Percent Carr. coefficient= 0. 994 :
CPM at sep times=s 962, 70 4. 48 Percent Chi square prob.= O. 000

’ 4

° GMT ET CT8 CTTM CTR CPHM CLC CPHM PCOFF FROB WT ‘
118, 951 0.8%9s 14925 2¢. 60 215 750. 33 749, 28 G. 140 0.%6 1.0000

@ 121. 724 3. 6467 11019 1. 00 214 1113, 63 1111 46 0. 196 0.95 G 4152 4
123, 800 5. 745 12289 10.00 201 1238, 2% 1254 B85 ~1.31% 0. &4 0. 24469
124 419 A B&4 ¢ 160, 00 202 129726 1294, 461 0. 205 0.93 ¢. 5109

@ 125, 763 7.708 13352 10. 00 202 1338, 82 1335%. 01 0. 284 0.22 0.3024,
12&4. 975 B. 220 20353 1300 203 1349 70 1347, 61 -1.31G 0. 462 0.3344
1290462 11,007 14110 10. 00 204 1410. 58 1404. 40 0. 440 0.8B8 0. 2774

® 129. 633 11,578 O 30. 00 2G4 141271 1411.54 G. 083 0.97 0.3634%
130. 631 12 857& o 30.00 211 1432. 71 1421.40 0.782 0.75% 0.3524
132, 6046 14, 551 O 30.00 212 1445 .73 1435 .25 0. 731 0.77 C. 3474

® 132. 4658 14, 603 0 30.00 205 1432 .24 1435 52 ~G. 228 0.93 0. 3536 gy

T 133.853 15.798 22434 13,469 210 1434, 70 1440. 8B4 -0, 289 Q.21 0. 3042

® Elapsed time (days) = 440. 555 |

¥ Lambda = 8. 426E-0%5 Reciprocal days )
exp(—~lambda X t) (1= ?. 4H27E~-01

(.Chemical yield (2= 0. 74656 a
PPT. correction (3= 0. 2082 (recavery = 50.00 mgs) '
Aliquot (Q)= 1. 0G0 smp 1

® ¢
Froduct (1X2X3X4) = b, 6F4534E-01 '

1 sigma

(® C—zaro P-~factor dpm/ampl dpm error percent sigma '<|
2. 1743E+03 Q. OQO0 0. DQOOE~O1L 0. 000CE~0O1 2.90 %

(
® LTV 0. OCQOE~O1 "
(" 4th point MDA 0. QO00E~01 (J
o (
o (
® {
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F 26~ UN-95 TM& Corporation 1037-314 Sr -
15:57:132 FhzZid iLeast Equares dnalysis GRE SRZ0 PRIMARY CAL

, PRET 104 ,

® cs Reviewed_ Date @

' {

g ##4 MNOTE ~ This is actually Sr-Y data for cpm anly #% o

Ch @

(y Counted on (‘.
Zero time 42, 500 94

(} Separation time 112055 95 @
GMT at first count 118 251 95

M @

CPH ERROR

a Fivrst fit = e e ®
Equilibrium CPM= 1730 33 2. 30 Percent Corr. coefficient= §. ?93
CPM at sep times b1%. 78 4. 18 Fercent Chi square prob.= 0. 000

{ ¢

® GMT ET CTS CTTM CTR CPH CLC CPH PCOFF PROB WT ®
118, 951 O .82&4 17087 =0. 00 214 859, 08 851. 84 0. B43 0. 76 1.0000

o 119. 987 1.932 20808 20. 50 2046 1039. 94 105%. 03 ~-1. 801 Q.49 0. 7259 @
121. 724 3. 6469 13197 16.00 215 1325 . %1 1302 29 1.814 6.53 0.3894
123. 800 5.745% 14709 10,00 214 1488, 17 1480, &2 0. 510 0.86 (. 3208

& 124. 419 b. Bb&4 0 100,00 203 1507. 50 1530. 07 ~1. 475 0. 851 0. 4853 @
124. 975 8. 920 24540 15.00 202 14642 16 1620, 86 1.314 0. 62 0. 3002
128. 739 1Q. 684 0 30. 00 208 14&1. 21 1&61.17 0. 603 1.00 0. 3405

) 129. 433 11.57¢ a 30.00 207 16464, 57 147549 0. 652 0.7%9 0. 3392 @
13C. 631 12,574 o 30. 00 210 14698. 74 14688. 01 0. &£37 0.80 0.3271
131. 629 13,574 O 30. 00 212 149485 1497, 67 -0. 166 0.95 0.3287

p oy 132606 14,551 0 30.00 211 1701.5%& 1704.98 ~0. 201 0.23 0.3254 @

© 132,658 14, 403 O 30,00 204 1710.946 1705.32 0. 231 0.89 0. 3224

|y Elapsed fime {(days) = 440 555 @
Lambda = B. 626E-05 Reciprocal daus
expi(—lambda X %) (i)= ?. L27E-01

() Chemical yield (21= 0. 9125 @
PPT. correction (3= 0. Beg2 {recovery = 52 97 mge)
Aliquot (4)= 1. 00C smpl

) ®
Product (1X2X3X4) = 7. 87904&4E-01

1 sigma

Y C~-zero P—-factor dpm/smpl dpm errvor percent sigma ’
2. 1905E+03 0. 0000 0. O0GOE-01 0. 0000E-0O1 2,90 %

. LTV 0. Q000E-O1 ®

@ Sth point MDA 0. O000E-01 ‘

w ®

o @

)
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26— JUN-95 T4 Gorporatian 1037313 Sr
S15: 56: 58 210 Least Squares Analysis GRE SR70 PRIMARY CAL
) PEEI ¥ 1. .04 @
cg reviewed _ Date N
(N ) o . ®
- ¥ NOTE - This is actuslly Sr~Y data for cpm only #%
o @
() Counted on @
Zero time 42 500 94
. Separation time 118. 085 95 @
GMT at first count 119 987 95 '
= bl
CeoM ERROR
) First £it = & e @
Equilibrium CPM= 1711 65 4. 07 Percent Corr. coefficient= Q. 997 '
CPM at sep time= 572 A& 7.463 Percent  Chi square prob.= 0. 000
‘ \]
® EMT eT C1s8 CTT™ CTR ' CPM CLC CPHM PCOFF PROB WT C
119. 9g7 1.932 20337 20. 50 205 1013.53 1i023. 16 ~0. 942 0.72 1.0000
@ 121. 724 3. 669 12491 1G.00 214 1374.27 1272, &5 0. 284 0.92 0.5477 ®
122 740 4. 685 20737 15,00 214 1388 92 1374.57 1,043 0,70 Q. 5304
123. 800 5. 745 14747 10.00 213 1482 22 1455, 55 i.832 0. 82 0. 4243
& 124 419 L. 564 O 100. 00 204 1310. &6 15064. 26 0. 292 0.920 0. 6375 B
7125 743 7.708B 15477 1G.00 214 1547.43 1557.80 0.618 0.83 0.38646
124. 975 B. 220 23804 15.00 201 15%97.74 1599 38 =0, 103 0.97 0.4155
( 128. 739 10, 484 O 30. 00 207 14619.50 1440.73 -1. 294 0.59 0.4701 '®
130,431 12,576 Q 30.00 209 1487.85 1466825 1.173 0.63 0.4370
131. 629 13 574 ) 30.00 211 1&467.74 1478, 14 -0. &21 0.80 O©. 4449
{ 132. 604 14,551 O 30,00 210 14&67%. 07 1485, &b -G, 371 0.87 0. 4402 W
132,658 14, 403 G 30.00 203 1467, &0 14684. 01 -1.092 0. 65 0.4447 "
¢ Elapsed time (days) =  440. 555 ®
Lambda = B 424E-05 Reciprocal days “
expi~lambda X t) (i)= ?.427E-G1
¢ Chemical yield (2y=  0.8954 (@
PPT. correction (3)= 0.9220 (racovery = 45 48 mgs) )
Aliquot (4= 1. 000 smp 1
e . .
Product (iX2X3X4) = 7. 948105E-01
1 sigma .
C-zero P—factor dpm/smpl dpm error percent sigma ®
2. 1535E+03 0. 000G G. O000E~-01 0. OQ00E-O1 4. 07 % '
'y (@
LTV 0. 0000E-O1
P Sth point MD& 0. ODODE~01 (W
¢ (%
B %
8 @
S — 238 NPDES - 1295
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‘;'/"zé,—duw-% ThA Corporation 1037-312 Sr e
15:54: 43 Pb210 Least Squares #nalysis GRB SR%0 PRIMARY CAL
PEET Vo104 &
® 8 Rewviewed . Date
» o e ) @
## MNOTE -~ This is actually Sr-Y data for cpm anly ##
™ a
B Counted on @
Zero time 4z, 300 94
p Separation tims 118 055 95 @
GMT at first count 118.951 95
® @
CFPRH ERROR
@ First fit = = e @
Equilibrium CPHM= 1761 32 2. &3 Percent Corr. copefficirent= O 991
CPM at sep time= &70. 85 4. 046 Percent Chi square prob.= 0. 000
’ &
b GMT T - €TS8 CTTM CTR CPM CLL.C CPHM PCOFF PROB WT
118, 9581 0.8%46 178464 20. Q0 212 0z, 58 B?8. B4 0. 417 0.88 1.0000
@ 119, 987 1.932 22339 20. 43 204 1094, 12 1102 39 ~0. 730 0.78 0.7174 @
121. 724 3. &9 13327 16.00 212 1348. 27 1341.38 0. 514 0.B6 0.4124
122. 740 4. 685 21258 15.00 213 1428 07 14309.02 -0. 761 0. 77 0.4174
@ 123. 800 5.745 15132 10.00 214 195iB8. 81 1516, 59 0. 146 0.94 0.3355 g
124, 619 &, Db&4 G 100. 00 205 1570. 8O0 1545.17 0. 360 0.87 0.4898
125. 763 7.708 14198 10. 00 215 1&30.75 1614.54 i. 004 0.72 0.2975
& 128. 732 10, 684 0 30. 00 2046 147537 1693 98 -1. 099 0. 65 0. 34658 @
122.751 11.46&F& 16844 10. 00 201  1&%7.45 1709 58 ~-0.710 0.80 0.2777
136. 631 12, 574 O 30.00 208 1722.88 1720. 35 O, 147 0. 95 0. 3484
P 131. 629 13. 574 0 30. 00 210 1732. 49 1729.83 0. 154 0.93 0, 3432 @
T 132, 604 14, 551 0 30. 00 209 1748.81 1737.02 G. 679 0.78 0.337%
B Elapsed time {days) = 440, 555 @
Lambda = 8. 626E-03 Reciprocal days
expi~lambda X ) (ii= Q. 4&27E-01
» Chemical yield (2)= 0. BB2S @
PPT. correction (3= 0. 2434 (recovery = 38 42 mgs)
Aliquot (4)= 1. 000 smp l
» . @
PFroduct (1X2X32X4) 8. 014442E-01
1 sigma
'@ C—zero F—factor dpm/esmpl dpm erToT percent sigma @
2. 1979E+03 0. 0GO0 0. 0OOOE~O1 0. QO00E-O1 263 %4
® LTV 0. D00O0E~O1 e
@ &th point MDA 0. QQO0E~01 (‘
@ |
» @
P @
———— 239 NPDES - 1296
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"/&—JUN—-@& Tri&é Corporation 1037-311 Sr =
15: 5&: 26 Fbdi0 Least Squares Analysis GRE SR%C PRIMARY CAL
A PREI Vo104
@ cs Reviewed _ Date ¢
® ®# NOTE — This 1s actuslly Sr-Y data for cpm only ## 4
@ |
. Counted on (|
Zern time 42, BO0 94
® Separation time 118 055 29 €
GMT at first count 118 9851 %5
[ é
CP ERROR
® First fit e e e e 4
Equilibrivem CPM= 1880 22 2. 594 Percent Corr. coefficient= (. 992
CPM a2t sep time= &84, 31 4. 12 Fercent Chi square prob.= 0. 000
® GMT ET CTS CTT™ CTR CPM CLC CPHM PCOFF PROB WT 4
118, 951 0. 8% 18798 20.00 211 538, 42 F35.79 0. 28l 0.92 1.00040
® 119, 987 1. 932 23754 20¢. 42 203 1157. 06 1158. 52 ~0. 126 0,96 0.&%971 q
i2i. 724 2. 569 13952 106,00 210 1447.35 1420. 05 -0. 894 0.7% 0. 4112
122, 740 4. 685 22845 15,00 212 1583933 1524 69 G.8is 0.76 0. 3932
@ 123, BOO 5.74% 15944 10.00 213 1&10. .30 1411.77 ~0. 091 0.97 0.32465 q
124 419 &. 544 G 160, 00 20& 146358 94 16464, 93 —-0. 3460 0.87 0. 4744 7
125763 7.708 17ii2 1Q.00 214 1719.31 1718.95 0. 021 0.99 0. 2914
® i28.73%9 10, 684 0 30.00 205 178704 1805.87 ~1.043 0. 64 0. 3487 q
129633 11,578 v 20,00 204 1817.05% i821i.27 ~0. 232 0.92 0.3372
130. 6321 12,574 0 30. 00 207 1iBZ1.98 1B34. 73 -0. 495 G.77 0. 335%
B 131, &29 13 574 0 30. 60 209 1854 62 1845, 11 0. 516 0.83 0. 32359 q
7132 4086 14, 551 0 30.00 2146 1888, 18 i852.98 1. 900 0.44 0, 3152
) Elapsed ftime {(days) = 440, 555 €
Lambda = 8. 426E-05 Reciprocal days '
expi{~lambda X t3 (i)= ?. &ATE~01
.Chemical yield (2= Q. 2487 4
PPT. correction (3= 0. P453 {recovery = 7. 86 mgs)
adliguot (4= 1. Q00 smpl
|
® Product (1X2X3XK4) = 8. 433354E£~01 A
i sigma
® C~zerao P~factor dpm/smpl dpm error percent sigma R
2. 1779E+03 0. 0000 0. O0CCE~0O1 0. O00CE-0O1 2. 3& % )
d
® LTV G. 00O0E~0O1 )
O &th point MDA 0. Q000E~01 (‘
@ d
® d

240

NPDES - 1207~
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W oy SUN-95 THA Corporation 1037-310 s ¥
6:05: 31 Pb2i0 ieast Squares Anelysis GRE SRYO PRIMARY Cal
‘ PERI ¥ 1.04 €
® s Feviewed _  Date
& U , @
## NOTE - This is actually Sr-Y data far cpm only ##
) @
) Counted an i@
Zero time 42500 24
® Separation time 118. 053 995 @
GMT at first count 118 951 95
1” "
oPM ERROR
First fit = = e @
- Equilibriuvm CPM= 1B76. 04 =Z. 93 Percent Corr. coefficient= 0. 992 '
CPM at sep time= 700. &8 4. 02 Percent Chi square praob. = 0. 000
( ®
® MY ET CTs CTTM CTR CPM CLC CPM PCOFF PROB WT
118. 9251 0.8%&6 18747 20. 00 210 G435, 38 4L, 29 -30. 0%6 0. 97 1. 00600
@ 119, 287 1.932 234629 20. 42 202 114%0. 24 1145, 56 ~0. 454 0.846 0.702z &
121. 724 3. 669 14141 10.00 209 1445 38 1423.02 1. 572 0.58 0.3983
122, 773 4.718 0 31,00 208 1523 31 1831 &6 G. 108 0.%6 0. 4685
@ 123. 800 5. 745 25253 18. 76 212 1461%. 55 14611.90 0. 475 0.86 0.3674 @
124, 419 bH. Bh4 G 100,00 207 1455 33 14664.09 —-0. 526 Q.81 0 4804
128. 7392 10. 684 0 30.00 204 1789.15 180Z.85 -0. 760 0.75 0.3504
> 129. 633 11.578 0 3G.00 203 1782.72 i8ie. 01 —-1. 556 0.52 0.3499 @
136, 631 12, 376 O 30. 00 204 1832, 92 1831, 25 0. 091 0. 97 0. 3369
131. 629 13. 574 o] 3G.00 208 1825.72 1841. 48 ~0. 885 0.72 0.3381
» 132. 404 14, 551 0 30.00 215 1200. 76 1849, 22 2.787 0.26 0.3141 @
T 133.853 15.7%8 28857 13. 6% 201 18855 31 1856. 61 -0. Q70 0.98 0. 2887
B Elapsed time {(days) = 440 855 @
l.ambda = B 626E-05 Reciprocal days '
grp(—lambda X t) (1)= 9. &27E-01
'Chamical gileld (2= 0. 3388 @
PPT. correction (3)= 0. 934% (recovery = 34. 06 mgs)
Aliguot (4)= 1. 000 smpl
g CJ
Product (1X2X3X4) = 8. 648351E-01
i sigma
® C~zerao P~factor dpm/smpl dpm error percent sigma @
2. 1692E+03 0. 0000 0. 0000E—-O1 0. O000E~0O1 2. 53 % '
L]
® LTV 0. 0G00E-0Q1 ¢
(’ &th point MDA Q. 0000E~01 {.
@
i | @
b @
Eiom— 241 o

NPDES -129

N
@
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'® Lo-gun-55 TH& Corporation 1037-309 & ¥
14: 0518 Pb210 Least Squares Analysis GRB SRP0 PRIMARY CAL
6 PERI Vi, 04 )
Ccs Reviewed __  Date_
I .. L v dain e ¢
## PNOTE — This is actually Sr—Y data for cpm only #%
) '®
DCounte\d an @
Zern time 42, 500 24
) Separation time 118. 055 95 '@
GMT at first count 118 951 @25
) @
CPH ERROR
‘8 First fit 000 e ‘@
Equilibrium CPM= 1895 57 2. 61 Percent Corr. coefficient= (. 991 ‘
CPM at sep times= 738. 57 3. %6 Percent Chi square prob.= 0. 000
s GMT ET CTS CTT™ CTR CFM CLC CPM PCOFF PROB WT o
113, 951 0. 892& 19294 20. 00 209 FE4. 50 780. 33 0. 425 0.88 1.0000
(@ 119. 987 1.932 24257 20. 42 201 1194. 97 1196.18 0. 0&6 0. 98 O.7120<'
oi2l. 724 3. 469 14091 10.00 208 1419 87 1449 62 -2. 052 0.4&6 0.4373
122. 740 44685 23179 153.00 210 154031 1553. 16 0. 4461 G.B& 0. 4148
(@ 123. 814 5. 739 29389 18. 00 204 1&32. 31 14634, 54 -0, 259 0. %2 0.398?('
U124 4619 &, 544 0 100. 00 208 1485 26 1684, 93 -0. 099 0.%9&6 0. 49467
125 763 7.708 17449 10.00 212 174744 1739, 28 i.619 0.546 0. 3008
o i128. 739 10. &84 0 30. G0 203 18i7.35 1823. 52 -0. 338 0. 89 O.BéS@(.
129 633 11,578 0O 30.00 202 184487 1838. 44 0. 350 Q.89 0.3846
130. 631 12, 574 0 30.00 205 1838, 11 1i851.48 ~0. 722 0.76 0.3578
(y 131629 13.574 O 30. 00 207 1842.78 1B61. 54 0. Db6& .98 0‘34853‘
S 132 604 140551 0 30.00 214 157993 18&%. 16 0. 57& Q.81 0.342%9
) BElapsed time (days) = 440G, 555 \ ‘®
Lambda = B 426E-05 Reciprocal days ’
expi~lambda X t: (i)= 7. 627E-01
. ) Chemical yield (2)= 0. 9444 (@
PPT. correction (3= 0. 7772 (racovary = 27,41 mgs)
Aliqunt {4 )= 1. 0060 smp 1
) ) ) ®
Product (1X2X3X4) = g. BB4331E-01
1 sigma
(& C-zero P—factor dpm/smpl dpm error percent sigma ®
2. 133&6E+03 0. 0000 0. O000E-01 0. 0000E-O1 2. 61 %
@ _ o (®
LTV 0. O000E~-01 ‘ '
@ bth point MDA 0. 0000E~-01 @
(@ ®
(J | @
) | ®
242
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® ot~ JUN~-55 TH& Corporation 1037-308 Sr -
16:05: 04 Fb2il lLeast Squares Analysis GRE BRZP0O PRIMARY CAL
PEBI Y104 7 ]
@ Cs Reviewed Date R
- - o | , @
## NOTE — This is actually Sr-Y data for cpm only ##
() ®
( } Counted on @
Zero time 42, 500 24
() Separation time 118. 055 95 t
GMT at first count 118 951 @95
() (®
CPM ERROR
(m First fit e e @
Equilibrium CPM= 1934&. 35 2. 62 Percent Corr. coefficient= 0. 591
CPM at sep time= 739. &9 4. 02 Percant Chi square prob.= 0. 000
( @
® aMT ET CTS CTTM CTR CPM CLC CPM PCOFF PROB WT
118, 9251 0. 894 2008646 2. 00 208 1011 84 ?8%. 78 2. 228 0.42 1. 0000
@ 119, 948 1. 893 24736 21. 90 214 11462, 768 1205.78 -3. 547 0.16 0. 7988 @
o121, 724 3. 669 14410 10. 00 207 1472. 29 14735 24 -0, 200 0.24 0. 4328
122, 740 4. 6B3 23759 1500 209 1415 14 1582, 34 2. 074 0.44 0. 4118
@ 123. 800 3.745 26015 18. 76 210 1é&b66. 81 1647, 57 ~0. 046 .99 0.3933 ‘@
7124 619 &, 564 0 100. 00 209 172C. 8% 1720.72 0. 010 1.00 0.5030
125, 763 7.708 17&57 10,00 211 17&1. 62 1774, 88 ~0. 747 0.78 0. 3171
- 124, 975 B. 920 27249 15. 00 212 1841, 15 1818. 57 1. 241 0. 64 0.3263 ®
¥ 128,739 10. 484 0 30. 00 202 1B73.21 1862.02 0. 601 0.80 0.3630
129. 633 11,578 o] 30.00 201 1860, 44 1877. 45 -0. 894 0.71 0.3677
¢ 1300431 12,576 0 30. 00 204 1887.19 18%20.%4 ~0. 1949 0.93 0.3578 @®
C 1314629 13.574 o] 30. 00 206 190296 1201.35 G. 085 0.97 G 3541
( Elapsed time (days) =  440. 555 @
- Lambda = B. 424E—~05 Reciprocal days
exp{~lambda X %) (i)= ?. 627E-01L
( Chemical yield (2)= 0.9345 ®
© PPT. correction (3)= 0. 2849 {recovery = 24 24 mgs ! )
Aliquot (4= i. 000 smp 1
' Froduct (1X2X3X4) = 2. 048174E-01 ®
1 sigma
(o C—zero P—factor dpm/smpl dpm error percent sigma (.’
2. 1355E+03 0. 0000 0. O00CE~O1 0. O000E-0O1 2. 62 %
@ LTV 0. GOOCE-O1 ®
Q@ &th point MDA 0. OO0O0E~-01 (.
(w ®
(e @
u @
— 243 NPDES - 1300
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W26~ JUN-F5 THé& Corporation 037-307 Sr -
14:04: 53 Fp2l0 LLesast Squares dnalysis GRE SR¥0 PRIMARY CAL
" PEEI V1. 04 &
= Reviewed . Date_
wF NOTE ~ This is actually Sr-Y datae far cpm only ##
) @
) Counted on [
Zera time 42, 500 94
) Separation time 118 055 &5 @
GMT at first count 11H. 951 o5
-y ®
CPM ERROR
iy First fit = e e Y
Equilibvrium CPM= 13210 27 2. 60 Percent Corr. coefficient= 0. 991 '
CPM at sep time= 74%. BO 3.84 Percent Chi square prob. = Q. 000
®
® GHT ET cTs CTTM CTR CPHM CLC CPM PCOFF PROB WT \
iig. 951 0. 896 20230 2G. 00 207 1020, 21 1008, 11 i. 200 0. 66 1. 0000
) 112, 948 1.893 25513 21.50 215 1192 20 1213.93 -1.7%0 0.4%9 0.7741 @
121, 724 3. 46% 143280 10,00 206 1473, 51 1470. 69 0. 1?1 G. 25 0.4404
122. 740 4. AR5 2352 15. 060 208 158B1.48 1572.75 0. 568 C.83 0.4321
@ i24. 619 b, S&4 0 100,00 210 1497.22 1704. 461 -0, 434 0.85 0.5231 @
T 125, 763 7.708 17243 16.00 210 1737.70 175&4.22 -1. 055 0.7C¢ 0.3302
124, 975 8. 920 27340 15.00 211 1820. 30 1797.85 i. 248 0. 64 O, 33bb
- 128. 739 10, &84 0 3G, 00 201 1824, 32 18392.25 -0, Biz2 0.74 0.38B653,
130. 631 125746 G 30Q. 00 203 1873, 57 1iBéé. 81 0. 3&2 0.88 (O.3674
131. 629 13. 374 O 30. 00 205 1878. 14 1876.73 0. 076 0.97 0.3&470
() 132. 606 14,551 0O 30. 00 202 1871, 02 1084, 24 0. 360 0.88B 0. 3617,
132, 660 14, 605 0 30.00 212 1891.14 1884, 41 0. 347 0.89 0. 3621
( , Elapsed time (days) = 440). 555 (B
Lambda = 8. 424E-05 Reciprocal days b
exp({-lambda X ) (1)= 79 427E-01
(y Chemical yield (2)= . 76461 (B
PPT. correction (3= G. 99467 {(recovery = 21,03 mgs)
Aliquot {(4)= 1. 8GO0 smpl
(" (W
Froduct (1X2X3IX4} = - 9 2&PL71E-01
1 sigma
(@ C—zero P~factor dpm/smpl dpm errar percent sigma (’
2. D60BE+(3 0. Q000 0. 0000E-01 0. 000CGE-0O1 2.60 % "
@ R I 6
LTV 0. 0000E-0O1
® S5th point MDA 0. O000E~01 ®
(w ("
(- *
(@
—— e 244 NPDES - 1301
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ot~ JUN-TT THe Corporation 10037 -804 Sr v
T 16:04: 41 Pb2i0 Least Sgquares Analysis GRE SRYP0 PRIMARY CAL
‘ PREI Vo164 '
@ 0] Reviewed __ Date N ¢
- ## NOTE — This is actually Sr-¥ data for ocpm anly #% 6
b ®
b Counted on ®
Zero time 42 300 F4
b Separation Time 1ig. 055 95 @
GMT at first count 118 851 25
- L
CPM ERROR
(g First fit e e @®
Equilibrium CPM= 1983 %4 2. 58 Percent Carr. coefficient= 0. 991
CPM at sep times 767, 28 3.%3 Percent Chi square prob.= 0. 000
@ '@
GHT ET CTS CTTM CT CPM CLC CPM FCOFF PROB WT
iig. 951 0. B%46 20279 20. 00 206 1038.87 1021.74 1. 657 G. 24 1.0000
@ 119. 948 1.893 25925 21,80 214 1212 40 1241.87 -2. 357 0.36 0.7725 (g
i2i. 724 3. 4669 14577 10. 00 265 1489, 42 1514, 24 -1.748 0.52 0. 4441
122. 740 4. 485 24525 15. 00 207 1649 32 1625.29 i.478 0.58 0.4127
@ 123. 801 5.746 170467 10. 00 208 1721, 34 171201 0. 558 0.84 0.3450 (g
i25. 763 7.708  1BO9S 10.00 20% 1843 43 1821, 34 1,213 0. &6 0. 3074
124, 975 8. 920 27917 15. 00 210 1875 42 1845 83 0. 525 D.84 0. 3288
p 129.062 11.007 19314 10,00 215 1944, 47 1916, 05 1. 588 0.56 0.2789 @
O 1a2R.633 11,578 O 30. 00 212 1%920. 97 1925.7% ~0. 250 0.92 0.3461%
130. 4631 12.87646 v 30.00 202 19392 45 193%9. 52 0. 007 1.00 0. 3549
p 131.629 13.574 O 30. 00 204 193B.%96 1950, iR -0. 572 0.81 0. 3551 @
T 132, 604 14,551 v 20. 00 201 1934, 44 195BR. 15 ~1.210 0.61 0. 3570
b Elapsed time (days) = 443, 555 @
Lambda = B 4R24E-05 Reciprocal days )
exp(—lambda X ) (1}= F. H27E-0O1
b Chemical yield (2= 0. 8104 @
PPT. correction (3)= 1. 0070 (recovery = 17. 44 mgs )
Aliquot {(4)= 1. 000 smp L
Product (1X2X3X4) = 7. B8&148E~-D1 .
1 sigma
/i C—-zera P—~factor dpm/smpl dpm error parcent sigma @
2. 3279E+03 Q. 00GO 0. QOOOE~C1L 0. O0Q0E-O1 2,58 %
( f
o LTV G. 0000E~-C1 ®
@ 12%h point MDA 0. QQO0E~G1 @
L ®
b
245



JVerville
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JVerville
245


T EOTUUN~Y D
:/ 16:04: 28

&

s
B

p Counted on

lerso

time

##% PNOTE -~ This

P Separation time
GMT at first count 118

»

@ First fit
Equilibrium CPM=
CPM at sep time=

®
118.
121.
(.FIQQ.
i23.
124,
3 123,
124,
122,
4 i2%.
130.
131.
P 132

b Elapsed time (days)

ot

1T

7561
724
740
801
&19
763
P75
Gé&z
633
631
&2%
&58

l.Lambda

exp{—lambda X %) {1}

LN SR R A R e

ET

. 894
. bET
. &85
. FhA
. 964
. 708
. 920
. 007
. 278
.97 &
. 974
. 603

8 Chemical yield
carrection
Aliquot

PPT.

‘i

PREDI Vol 04
is actually Sr-Y dats for
42 800 94
118 085 95
31 95
UM ERROR
1937. 95 2.93 Percant
BO7. &1 4. 33 Percent
cTE CTTM CTR C
=205&0 20,00 205 1051
14811 10,00 204 1482,
23080 15. 00 204 1574
16818 10,00 207 14924
0O 106G, 00 212 740,
17645 10. 0C 208 {774,
26% L6 15. 00 209 1831.
iB287 16000 214 1842,
0 30,00 211 1880,
O 3G. 00 201 i85,
0O 3G. 00 203 1912
a 3G. 00 215 1961,

{(2)=

Froduct (1XDX3x43 =

@ C—zero

2. Q110E+03

@

@

P—factor

Q

. 0000

Trme Corporation
Ph2i0 Least Squares énalysis

o000

smpl

9. &3&774E-01

LTV

Sth point MDA

dpm/ampl
0. QOO0E-D

0. QCO0E~G

0. BODOE-O

246

Reviewed

cpm only ##

L. 2%

1é&
. &7
. &4
4
35
43
89
40
84
70
g2

i

i

1

Carr.

1

]

g2
L
=~

{

coefficient=

Chi square prob. =

CLC

1043,
1502,
1603,
14683,
1734,
1785,
1824,
iB873.
1882.
18%4.
1204.
1912,

(racovery = 14,

CPM

81
28
43
834
12
27
53
i1
i4
88
71
30

28

P

0.
-1.
-1.

v

m

i s

dpm error
0. OGO0E-0O1

~305 Er -
SRP0 PRIMARY CAL
Date @
L
@
@
@
@
G. 793 ®
. 000
COFF  PROB ur @
717 0.79 1.00006
339 0. 63 0.45475.
&68 0.52 0.45B0
L 789 0.79 0. 3614
. 393 0. Bb6 0.5235«.
. 499 0.86 0.3337
. 268 0.2 0.3512
. 613 0. 55 0.3132(.
. 093 Q.97 ¢ 3835
. 477 0.84 0 321
L 420 0. 86 0.3715{.
. 588 0. 30 0.3553
L
gs) “’
X
iama
percent sigma )
2. 93 % h
L )
®
®
(®
(@

NPDES - 1303
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W L~ JUN-95 TM4 Corporation 1037-304 gr -
146:Q4: 16 Fbh21i0 Least Squares Analysis GRE SR?0 PRIMARY CaL
, PERI Vo104 {
@ cs Reviewsd _ Date_ “
® .. e @
wd NOTE iz 1s actusaily Sr~Y data for cpm only *4
® L
[ Counted on @
Zeta time 4z 300 F4
B Separation time 118,059 99 'a
GMT at first count 118 251 &5
® @
CPM ERROR
& First fit = ——=———— e @
7 Equilibrium CFPPM= 2036. 20 2. 64 Percent Corr. coefficient= 0. 990
CPM at sep time= 8954, 30 3.72 Percant Chi square prob.= 0. 000
® GMT ET cT8 CTTM  CTR CPHM CLC CPM PCOFF PROB WT .
118, 951 0.8%46 21260 20. 00 204 1099.78 11063.01 -0, 293 0.921 1. 00G0
& 119, 948 1. 893 28085 Z21.950 2iz 1321i.5%4 1315 91 0. 427 0.87 0. 7362 d
121i. 724 3. 649 15967 16. 00 203 13588, 33 1581, 50 0. 432 0.88 0.4384
12z, 740 4. 4685 24802 15. 00 2095 14689 50 168B7.07 0. 144 0. %26 0. 4408
@ 123. BO1 5. 745 17177 10.00 204 1741.92 1771.01 ~-0. 814 0.85% 0. 3700 a
125, 763 7.708 18437 10,00 207 1ES4&. 21 1B76.BS ~1.1G0 0.68 0. 3363
1246. 974 8. 921 28430 1% 00 208 1921.52 1919.95 0. 082 0. 97 G, 3499
@& 129. 042 11,007 19442 10,00 201 1979 58 1968, 53 0. BE9 0.84 0. 3008 g
129,633 11,578 G 30. 00 210 2003.78 1977. 96 1. 303 0.59 0.37=20
130, 631 12.874 o 30. 00 214 193961 199125 -2. 594 0. 27 6. 3981
& 131. 429 13.574 0 30. 00 202 2011, 14 2001. 51 0. 482 0. 84 (. 3691 €
T132. 658 14, 603 0 30.00 214 2033 46 2009, &4 1.195 0. &2 0. 3617
[ Elapsed time {days} = 44G. 535 4
- Lambda = 8. 426E-05 Reciprocal daus
exp{~lambda X ti~{1l)= @ &B7E-0O1
& Chemical yield (2= 1. 0401 ¢
- PPT. correction (3)= 1. 0263 (recovery = 11.32 mgs?
Aliquot (4)= 1. 000 smpl
® N q
Product (1X2X3X4)} = 1. O27612E+C0
1 sigma
& C~zero P—-factor dpm/smpl dpm error percent sigma 4
' 1. 281 5E+03 0. 0000 0. 0000E~-01 G. O000E-0O1 2. 64 L
«
o LTV 0. 0000E~O1
. Ii1th point MDA 0. QROCE~O1 .
® |
@ {
@ g
—_— e 247 e [

NPDES™=1304
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(@ . ) S : U e
® &= JUN-95 TFé Corooravion 103E87-300 gr
i&

) S D403 Fh210 ieast Squaras Analysis GRE SRZP0 PRIMARY CAL
PEEI Vo104 ;
® Cs Reviewed__  Date - ¢
B e e ) - . T ®
## PNOTE - Trhis is actually Sr-Y data for ocpm only #%
< L
’Counted on &
Zero time 4z, 500 Y4
) Separation time 118 088 95 é
GMT at firvst count 118.921 95
) @
CFH ERROR
3 First #it = =w==——— e @
Equilibrium CPM= 1936 42 2. 21 Percent Carr. coefficient= 0.993 ‘
CPM at sep time= 824, &3 4, 25 Percent Chi square prob.= 0. 000
h GMT ET CTE CTTM CTR CPM CLC CPM PCOFF PROB WT .
i1i8. 951 G. B4 21343 20. 00 203 10&1. 43 105490 G. 424 0.88 1.0000
@ i2i. 724 3. 469 15083 i0. 00 202 1512 44 1507.%90 0. 301 0.91 6.4501(.
122 740 4. 685 24027 15. 00 204 159%. 78 1607.3%9 -0, 473 0.86 0.4544
122, 801 5. 744 16145 10. 00 205 1451, 72 1é8&. 20 -2. 062 0.45 (. 38%0
@ 125. 743 7.708 17296 10. 00 204 177047 1784.20 -0, B72 0.75 6,3452('
124,974 8. 721 2710é& 15. 00 207 iB21. 13 1824 8Bé -0. 314 0.90 . 3424
129. 062 11.007 18690 10. 00 212 18%2. 88 1872 45 1. 0806 0. 69 G, 3064
T ) 12%. 633 11.578 G 30. 00 209  189%. 90 1881, 543 0.974 0. 69 O.SB&?G'
131, 629 13,374 0 30.00 201 187327 1903.73 ~-1. 600 Q.50 0.3961
132, 606 14. 5861 G 30. 00 208 1903, 57 1911.05 -0. 391 0.87 0.384s46
3 132. 688 14, 403 0 30,00 213 1934, 43 191139 1. 2008 Q.62 0.3738 g
" 133,853 15,798 30148 15, 67 2146 1951.77 1918.05 1.758 0.50 0.3241
b Elapsed time (days) = 440. 355 [
Lambda = B. 424E~05 Reciprocal days ‘
gexp{—lambda X t} (1i)= 7. &27E~01
p Chemical yield (2i= 094620 @
PPT. correction (3= 1. O3%6 (recovery = & 280 mgs ) ‘
Aligquot (43= i. 000 smpl
Froduct (1¥2X3X4) = . &27197E-01 ‘.
1 sigma
Y L{~zero P-factor dpm/smpl dpm error percent sigma @
T2 01148403 G. 0000 0. 0000E-01 0. O000E-0O1 2.91 % ;
9 _ @
LTY 0. 0000E~0O1 '
(. Fth point MDA 0. OOO0E-0O1 (‘
@ @
@ L
3 @

248


JVerville
238

JVerville
248


e JURN-9S

-

e €& J

1&:

G351

Tme Corparation

Fo2i0 ileast Square: aAnalysis
PEET Vo104

Reviewed

actuaslly Sr—¥ data Ffor cpm anly

expi{~lambda X %) (i)=
) Chemical yisld (2=
PPT. correction (3)=
&4liquot (4)=
Froduct (1AZX3X4) =
C~zerea F—-factor

1. B4&64E+03 0. QD00

e I

“« @

i

&th point MDA

. QG0é&
. G498 {recuover

4
g
9. &27E~01
1
1
1. QG0 smp L

1. 0111B2E+GE

dpm/smpl
0. 0000E~-01

LT 0. DQ00E-01

0. O000E~-01

249

Coarr.

CLC

1027,
1219.
1458,
1553.
14628.
1675.
1723,
17462,
iB80e&.
i842.
1843,
1849,

Counted on
Zera time 42,500 Y4
Separation time 118 085 95
GMT at first count 118 931 9%
Cre ERROR

First fit = @ ————e— e
Equilibrium CPM= 184&7.08 2. 74 Percent
CPHM at sep time= 805, 97 274 Percent

GHMT ET CTs CTTHM CTR oPM
1183, 951 0. BY4& 20491 20,00 202 1GE7. 24
119. 248 1.893 26356 21. 50 210 1206, 48
121, 724 3. 66% 14171 10,00 201 1428 00
122 740 4. HBS 23LTE 159,00 203 157012
123 800 5.743 16236 10,00 204 1423 18
124. 619 &, 2&4 O L0000 2135 1&25 24
125 763 7.708 17122 1G. 00 203 1744, 39
124 974 g. %21 25741 15.00 206 1759, 8%
126, 062 11. 007 18304 10,00 211 1828 02
132 6046 14,551 ] 30. 00 207 184478
132 658 14 603 O 30. 00 208 18250 05
132,853 1% 798 28971 12,467 213 1868, &8
Elapsed time {(days) = 4. 555
Lambda = CAE25E-CD Reciprocal days

49

1037-202

-
=T

GRE SRZ0 PRIMARY CAL

_ Date

coefficient= G 989
Chi square prob.= 0. 000

CPM

70
i9
a9
04
48
73
74
51
20
84&
i8
33

g = 3. 630

PCOFF

-0

i.
-2,

1.
-G

1.
~0.
. 208
. 104
. BObL
. 035

= O e

G44
418
043
10G
325
oiz
198
148

mgs’

1 sigma

dpm error
0. O000E~-01

PROB
.99
. 59
.46
. &8
91
17
-V
.95
. &6
.97
.74
A9

eReleRoReReReReRe RS RO RS
DO QO OO0 0

percent sigma

2.74 %

e &€ & @ ¢ ¢ © o

WT

. 0000
. 7345
N ®
L4422
. 3755
. B751 ®
. 3335
L3643

. 3059
. 3838
. 3790
. a295 ®

® 9« ¢ ® @ ® o @

4


JVerville
239

JVerville
249


S JUN~SS
7l 0337 Pb2i0 L
- PEGI
()
() I - , ‘ L.
o NOTE - This is actusily
[
( Counted on
Zero time 4z 500
¢ Separation %ime 112 085

GMT at first count 118 951

CER
el

i61l& 24

First fit
Equilibrive CPHM=

CPM at sep time= 71310
‘ GHMT ET CTE o
118, 251 0.8%9& 17642 2
@ 119, 248 1. 893 22935 &
121, 724 3. 6469 12512 1
122 740 4. 4685  199%¢ 1
(. 123, 800 5.745 14271 1
1235, 743 7.708 15203 i
126, 974 B.221 2P571 1
¢ 127,062 11.007 15BR24 i
129. 635 11, 580C ] 3
132. 604 14, 551 G 3
'l 132. 658 14, 603 O 3
$133. 853 15 798 5027 i
{ Elapsed time {(days) = 440
Lambda = 8 &
exp{—lambda X t) {(ii= S
) Chemical yigld (2= 0.8
FPT. correction (3= 1.¢
Aligquot (4= 1.0
¢ Product (1X2X3X4) = 8.7
@ C—zrero P—-factor
1. B3&IE+02 0. 0000
[
v
& 11th point MDA
l,,

250

TMA Corpgovaition L Q37 ~301 Sr
gast Sgquares Analysis RE SRYD PRIMARY CAL
Vo104
Reviewed _ _ Date_ i ®
Sre-¥ odats for oopm oonly ww
54
35 (Y
95
Corr. coefficient= (. 987
Chi square prob. = 0. 000
T CTR CPM CLC CPH PLOFF FROB WT
G000 201 289, 73 1. 84 ~1. 343 0. 62 1.0000
1030 209 1088 4% 1044, 85 2. 239 0. 41 o.?iqz‘.
SO00 2130 1244 4% 1268, 20 ~0. 292 G. 92 0. 44R9
00 202 1334 48 134903 ~0. 715 0.73 0. 4348
G 00 203 141938 1413, 24 0. 448 0. 88 O.3b7i‘.
G. 00 204 1521, 40 149433 i.Biz 0.53 0. 3867
S 00 205 152998 1527. 33 G173 Q.95 O.3&21
G.00 210 1594, 24 19544, 52 2. 027 Q. 48 D.EOhﬁ‘.
¢, 00 215 152879 1571.76 -2. 734 0.25 0. 4205
0. G0 204 158339 150572 ~0. 773 0.75% 0. 3R&0
GO0 207 159427 15%4. 00 . 017 0. 29 Q.EBQF.'
3068 213 141165 1&01. 41 G. &40 0. 81 ¢ 3338
. B55 F )
26E-05 Reciprocal days
27E~-01
&35 @
41 {recovary 1. 370 mgs)
30 smpl
FRRE2E~-O]
i =sigma
dpm/ismpl dpm errvor percent sigma ®
G, GOO0E~-C] G, OO00E~-O1 2.7% %
O, DOO0E-O1
Q. O000E~D1 .

NPDES - 1307


JVerville
240

JVerville
250


~~

26~ JUN-F5 ™A Corporation 1037-101

13: 84 48 Pb210 Least Squares Analysis MEW SR%0 PRIMA
PBBI vV o1.04

S ' Reviewed Late

#% NOTE - This is actually Svr-Y data for cpm only #*#%

Counted an MEW

Zero time 42. 500 <24 -

Separation time 118. 055 @5 ;

GMT at first count

First Fi%
Equilibrium CPM=

1605. 5

122 451 95

4 10. 19 Percent Corr. coefficient= 0. 999

CPM at sep time= 676, 68 16. 13 Percent Chi square prob.= 0. 000
GMT ET CTS CTTM CTR CPM CLGC CPM PCOFF PROB
122, 451 4. 596 0 24.75 19 1315 21 1324. 47 -0, 699 0.78
123. 807 5.752 14147 10.78 19 1414.23 13%7.08 1.228 0. &7
124. 791 &, 736 16349 10,465 19 1447.99 1444 Q7 0.272 0. 92
i25. 774 7.712 1@829 12.04 1% 1475.38 148B0.45 -0, 343 0. 90
126, 724 8. 469 173467 10.85% 19 1510.41 1507.78 0. 174 0.95
128. 828 10.773 17388 10. 61 19 15446.76 1548.92 ~0. 140 0. 9246
129751 11i. 496 0 27.925% 1% 15461, 30 158&1. 06 0. 016 0. 99
130. 767 12. 7128 146875 10.22 1% 1558.59 1571, 31 ~0. 810 0.77
131. 801 13.74&6 17022 1G.02 19 1603.93 1579. 37 i. 555 0. 59
132,731 14.676 17638 10.54 19 1579.82 1584.99 -0. 326 0. 21
2134015 15. 940 14772 10.01 1% 158179 15%0.81 ~Q. 547 0. 84
135. 753 17.498 28331 16.77 1% 1594, 94 1594, 17 -0. 0795 0. 78
Elapsed time (days) = 440, 555
lLambda = 8. 626E~05 Reciprocal days
exp(—lambda X ) (1)= 2. 627E~-01
Chemical yield {(2)= Q. B&SS
PFT. correction (3)= 1. 05461 (recavery = 1. 570 mgs)
Aliquot (4)= 1. 000 smpl
Product (L1X2X3X4) = B. 799322E-01
1 sigma
C—-zero P—factor dpm/smpl dpm errTor percent s
1. B244E+03 2. 7470 5. 0122E+03 3. 1064E+02 10. 19
LTV 5. B54BE+03
7th point MDa 1. 3247E+01
251

8
ar
RY Cal

c

3

a -

WT
. Q000

. 6B1R
. &832
. &373 ¢
L6080 T
. 7547
. 5Y37 g
. 5621 C:
. 5853
. 5754 ¢
.&sooc“

sBeoBolsReRoRsRoReReNel

igma :
o L

Fan

NPDES - 1308

L7117 @

R?,m



JVerville
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JVerville
251


4

&

-

26-JUN-95 TMA Corporation 1037-102 S
C13:87: 03 Fb210 least Squares Analysis MEW SRY0 PRIMARY CAL
PRBI vV 1.04 @
ce Reviewed . Date -
*#% NOTE - This 1s actuaily Sr—Y data for cpm only =% ¢
Counted on MEW ¢
Zero time 42, 500 94
Separation time 118. 055 95 €
GMT at first count 121.768 95
¢
CPM ERROR
First it - - - C
Equilibrium CPM= 1848. &7 8.78 Percent Corr. coefficient= 0. 999 i’
CPM at sep time= 798. 22 13. 56 Percent Chi square prob.= 0. 000
GMT ET €TS8 CTTM CTR CPHM CLC CPM PCOFF PROB WT w
121. 768 3. 713 12353 2.04 19 1450.41 1448, 31 0. 145 0.%2464 1.0000
123. 815 5. 760 21075 12. 37 19 146408, 44 1613, 44 -0. 310 0. 21 O.9517C“
124,799 &.744 21401 12.15 19 166341 146466. 47 —0. 183 0.95 0.8927
12%. 783 7.728 0 24. 08 19 1712. 91 1707.469 0. 305 0.90 (. 9951
124. 731 8. 476 19042 10.36 19 1734.40 1738. 31 -0, 110 0. 27 0;7947(”
128. 8346 10,781 25498 13.49 19 17B&4.01 17B4.79 0. 068 0.98 0.8iiz ~
126,772 11.717 27941 14. 65 19 18B03. 463 1798. 58 0. 281 0.2 0.8134
130. 775 12. 720 0 iB. 16 19 1815 .86 1810.07 0. 320 0. 20 0.8447€j
131.8B09 13.754 0 18. 40 19 1816, 14 1819 16 -0. 165 0.25 0.84869
132.738 14 6B3 20989 10.94 19 1813.18 18625. 47 ~0. 473 0.80 0.7485
134,007 15.952 19853 10.24 19 1832 40 1831.98 0. 023 0.99 0.7220 ¢
TO138. 767 17.712 29390 15.08 19 1842 06 1838, 11 0. 218 0.93 0.78%94
Elapsed time (days) =  440. 555 ¢
Lambda = 8. 426E-05 Reciprocal days
exp(—lambda X t) (i)= ?. 427E-01
Chemical yield {(2)= 1. 0004 «
PPT. correction (3)= 1. 0498 {recovery = 3, &30 mges’ "
Aliquot (4)= 1. 000 smpl
Product (1X2X3X4) = 1. 011189E+00 -
i sigma
C—zero P—-factor dpm/smpl dpm error percent sigma (¢
1. 8282E+03 2. 7470 5. 0221E+03 4. 4088E+02 8.78 % h
{
LTV 5. 74246E+03
Fth point MDA 1. 3471E+Q1 {

252

NPDES - 1309
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2E—JUN~25 TMA Corporation | 1037-104 Sr €;
13: 8732 Pb210 Least Bquares Analysis MEW SRY0 PRIMARY CaAL
PBBI Vo o1.04 C
ey Reviewed . Date ’
## NOTE —~ This is actually Sr~Y data for cpm only ## ¢
c
Counted on MEW
Zerao time 42. 500 94
Separation time 118. 055 95 ¢
GMT at first count 1R1.815 <95 '
€
CPM ERROR '
First fit = —————e e ¢
Equilibrium CPM= 1990 44 8. 81 Percent Corr. coefficient= 0. 998 ’
CPM at sep time= 887. 02 i3. 20 Percent Chi square prob.= 0. 000
GMT ET CT8 CTTM CTR CPM GCL.C CPM PCOFF PROB WT ¢
121. 815 3.760 14031 8.40 19 1578.03 1575.01 0. 192 0.25 1.0000
123. 835 5.780 185465 10.02 19 1730. 36 1744. 57 0. 331 0.91 0. BB24 ¢
124,817 &, 7462 24306 12.89 19 1781.70 179%.95 -1.014 0.70 0.2153
i25. 813 7.75%8 32702 i6.77 19 1843. 01 18B43. 40 -0, 022 0.99 0.9185
124. 756 8. 701 0 18. 42 19 1675 .04 1875.35 -0. 017 0. 99 O.?O?égg
128.853 10.798 22858 11,45 19 1938.22 1923. 62 0. 760 0.78 0. 7616
129. 791 11.734 0 20.98 1% 1948.40 1938. 11 0. 531 6.83 0.8727
130. 797 12 742 0 27.45 19 1943, 14 1950. 16 ~0. 3460 0. B8 0.923543
131. 892 13. 837 28754 13.93 19 1951.77 1960.09 ~0. 425 0.87 0.7951
132, 754 14. 701 26268 12. 65 19 1943, 54 1266. 18 —0. 133 0.96 0.76B6
133. 994 15 939 16614 7.95 19 197419 1972. 84 0. 170 0.9% O.é7121€
135. 20% 17, 854 0 20.48 19 1982. 15 1979.75 0. 121 0. 96 0.8421
Elapsed time (days) = 44Q. 5595 (
Lambda = 8. &26E~-05 Reciprocal days '
exp{—-lambda X t) (1)= ?. 627E-01 ‘
Chemical yield (2)= 1.0401 .
PPT. correctiom ()= 1. 0263 (recaovery = 11.32 mgs) ’
Aliquot {(4)= 1. 000 smpl
Praduct (1XZK3X4) = 1. 027612E+00 s
1 sigma
C—zero P—-factor dpm/smpl dpm errvorm percent sigma {
1. 9370E+03 2. 7470 5. 320BE+03 4. 6BL3E+D2 8.81 % )
LTV &, 041E+03 ¢
8th point MDA 1. 106BE+01 e
¢
253

NPDES - 1310


JVerville
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26—JUN~-95 TMA Corporation 1037-105 Sr
13: 57 46 Phai0 Least Squares Analysis MEW SR?0 PRIMARY CAL
PBB1I vV oi.04 e
cs Reviewed Date i
#% NOTE — This is actually Er-Y data for cpm only #x €
¢
Counted on MEW C
Zero time 2. 900 94
Separation time 118. 085 95 i
GMT at first count 121.821 95
¢
CPH ERROR
First #it = ———=—— i)
Equilibrium CPM= 18%5. 51 7.70 Percent Corr. coefficient= 0O, 9299
CPM at sep time= 792. Q2 12. 19 Percent Chi square prob.= 0. 000
GMT ET CTS CTTM CTR CPM CLC CPM PCOFF PROB WT ¢
121, 821 3. 76& 0 60. 89 19 1475, .58 1482, &4 -0. 4764 0. 84 1.0000
123. 890 5. 835 27451 15.88B 19 146463.8B6 1653.23 0. &43 0. 81 0.6206{3
124. 826 &. 771 30832 16.921 19 1722.34 1705. 52 0. 986 0.71 0.5%54 ™
125. B&9 7.814 0 23.13 19 1745, 86 1750. 47 -0. 274 0.91 0. 6222
126,749 8.714 303085 i6.05 19 1784.12 1780.77 0. 188 0. 24 0.55216*
128. 862 10.807 19403 10. 21 19 1814.41 1828.83 ~0. 789 0.77 0. 4784
129.806 11.751 21842 11,13 19 1854 89 1843.33 0. 627 0.82 0.471i5
130. 878 12.823 31724 16,25 19 1845 21 1B5&. 02 ~-0. 583 0.82 0.5 23€i
131. 9202 13.847 0 21.14 19 1861.49 1865.25 -0. 202 0.24 0. 5444
132.774 14,719 23559 11.82 19 1884.19 1871.364 0. 686 0.80 0. 4661
133. 9846 15. 931 20835 10.47 1% 1881.15 1877.88 0.174 0. 95 0.45”8{;
135. 924 17. B&% 19823 10.02 19 1870.05% 1884.85 ~0. 785 0.77 0. 4820
Elapsed time (days) = 440, 535 C
lLLambda = 8. 626E~05 Reciprocal days ‘
exp(—~lambda X t) (1)= 2. 62701
Chemical yield (2)= 0. 2840 ¢
PPT. correction (3)= 1.0173 (recovery = 14, 28 mgs) -
Aliquot (4)y= 1. QG0 smpl
L.
Product {(1X2X3X4) = 7. 636774E-01 "
i sigma
C—zero P—tfactor dpm/smpl dpm error percent sigma ¢
1. P670E+03 2. 7470 5. 4032E+03 4. 14628BE+02 7.70 % )
€
LTV b, OROLE+O3
FEh point MDA 1. 3123E+01 L
L

254

é»;‘)

NPDES - 1311
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| 2b6-JUN-95

13:57: 88 Pb210 Least Squares Analysis MEW SR?0 PRIMARY CAL
PBBI V 1.04 ¢
=] Reviewed Date i
## NOTE -~ This is actuasily Sr-Y data for cpm only ## ¢
¢
Counted on MEW o
Zero time 42. 800 24
Separation time 118. 065 @5 ¢
GMT at first count 121.8B43 95
@
CPM ERROR
First fit 00 e e
Equilibrium CPM= 1924. 03 7.84 Percent Corr. coefficient= 0. 999
CPM at sep time= 774. 12 12. 23 Percent Chi square prob.= 0.000
eMT ET CTS  CTTM CTR CPM  CLC CPM  PCOFF  PROB  WwT ©
121, 8463 3. 808 0 S54. 66 19 1501, 17 1499 49 0. 112 0.96 1.0000
123. 201 5. 846 177465 10,10 19 1460.98B 1673.72 -0. 741 0.78 O.SBEBC;
124, 894 &.83% 20009 10.83 1% 1745 43 1731.07 0. 830 0.74 0.5451
125. 884 7.831 26542 14. 09 19 1779.90 1775. 37 0. 255 0.92 0. 5640
126. 781 B. 726 20561 10.80 19 1799.01 1806. 57 ~-0. 419 0. 88 0.5170(‘
128. 207 10,852 0 1. 67 19 1855 16 1857. 29 -0. 115 0.96 0. 56846
129.814 11.75% 25349 12.93 1% 1853.02 1871. 68 -0. 997 0.71 0. 5144
130. 890 12.835 30993 15.48 19 1892.70 1884.93 0. 412 0. 87 0.517761
131. 917 13. 842 22104 10.21 19 1215 .45 1894. 54 1.104 0.69 0.4651
132. 783 14.728 24051 12.03 19 1890.00 1900.88 ~-0. 572 0.83 0. 4882
133. 978 15923 20740 10.34 19 18%4.22 1907.58 -0. 596 0.83 0. 4666 ¢
135. 931 17.8746 31682 15.583 19 1928.80 1914, 92 0. 724 0.78 0. 5010
Elapsed time (days) = 440. 555 ¢
Lambda = 8. 426E-05 Reciprocal days
exp(~lambda X t) (i)= 7. &27E-01
Chemical yield (2)= 0.9724 ¢
PPT. correction (3)= 1. 0070 (recovery = 17. &4 mgs) -
Aliquot (4)= 1. 000 smp 1
Product (1X2X3X4) = Q. 427378BE=C1 s
1 sigma
C—zero P—-factor dpm/smpl dpm error percent sigma (
2. 0430E+03 2. 7470 5. 6122E+03 4, 3997E+02 7.84 % -
(
LTV 6. 3381E+03
12th point MDA 1. 4666E+01 ¢
(.
255 1312

TMA Corporation

1037-106 Sr

NPDES
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<
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1037107

Sr 62

MEW BR?0 PRIMARY CAL

Revieuwed

26-JUN-25 TMA Corporation

13:58: 11 Fh210 Least Squares Analysis
PBEI V 1. 04

cs

## NOTE - This is actually Sr-Y data Forvcpm only ##

Counted on

Zetro time
Separation

MEW

time

42,
iig.
GMT at +first count 121.

First fit = ~—e——— e
Equilibrium CPM= 1882 74 8. 28 Percent
CPM at sep time= 774. 91 13. 40 Percent
GMT ET CTS CTTM CTR CP
i21. 201 2.8446 0 22.98 19 1470.
123. 208 5.853 18081 10.31 19 1456,
124, 902 &.847 21429 12. 00 19 146B6.
125, B96 7.841 0 24,11 19 17851,
124. 789 8.734 20137 10.79 19 1763.
i28. 221 10.86&6 19512 i0. 18 12 1811,
129.824 11,7649 20975 10.82 19 1832,
130. 201 12, B4é& 0 22,81 19 1834,
131. 9225 13.870 0] 18.71 19 1869
132.792 14.737 0 18. 10 19 1854,
v133. 971 15. 916 21210 10.88 19 1iB42.
135 . 942 17.887 0 20. 86 19 1882.
Elapsed time (days) = 440. 555
Lambda = 8. 626E-05 Reciproc
exp{—lambda X £t} (1)= 2. 627E-01
Chemical yield (2)= 0. 2461
FPT. correction (3)= 0. 99&&7 (recaover
Aliquot (4)= i. 000 smpl
Product (1X2X3X4) = 7. 26%671E-01
C—zero P—factor dpm/smpl
2. 0311E+03 2. 7470 5. 5794E+03
LTV 6. 3420E+03

12¢th point MDA

1. 2794E+01

256

"

01
05
59
28
28
29
13
25
&0
06
57
82

al

g::

Corr.

CLC

1473.
1640.
1695,
1738.
17468.
i81é&.
1830.
1843.
18562.
1858.
1864.
1872.

days

dpm error

Date

coefficient= 0O, 999
Chi square prob.=

CPM

39
a3
65
35
02
82
&0
35
o4
62
97
0%

21. 03

PCOFF
=0. 365
0. 944
-0. 834
0. 784
-0. 272
=0. 304
0. 084
=0. 456
0. 921
~-0. 246
-1. 201
0. 573

mgs)

i sigma

4. 6220E+02

0. 600

PROB
89
74
84
74
52
o1
58
85
72
92
66
B2

©CO000O00000000

percent sigma

WT

. 0000
. é&""é (‘r;t‘
L6713
L7379
L 6041
. B&T77

. D657
.6715('
L6231 7
L6279
.5611{
6296 T

COOCOoOOoQoROm

N

SN

8.268 %

s

NPDES - 1313


JVerville
246

JVerville
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¢

#% NOTE — This

Counted on

Zero time
Separation

eEMT at first count

First fit

MEW

time

Equilibrium CPM=

CPM at sep

GMT
121. 217
123. 716

125.913
12&4. 797

i28. 228 10.
129 831 11.
130. 217 12
131. 938 13
132. 804 14,
1133. 964 15,

3
5
i24. 210 &,
7
8

times=

ET

. 862
. 861
855
. 858
. 742
873
774
B&2
883
749
02

135. 957 17.902

Elapsed time {(days)

Lambda
expi{—lambda
Chemical yi
PPT. correc
Aliquot

Product {(1¥

)
e

C—~zero
2. O94BE+03

g4

X t)
eld
tion

DYV AN
TN St TV ’

noT

THMA Corporation

Fb210 lLeast Squares Analysis
PERI Vo o1.04

42, 500 24
11g. 055 @5

i21. 917 <95

189%2. 56 8. 80 Percent
740. 65 15%. 05 Percent

CTS
17775
21818
179285
24400

o
19380
21709

O
28348

0
20487
20268

mnh

(1)
(2)=
(=
(4)=

P—~factor
. 7470

5th point MDA

CTTM CTR CP
11.34 19 1479,
i2. 46 19 1483,
10.03 19 1693,
13.32 19 1730.
42.94 19 1779,
10.01 19 1829.
i1.15 19 1840,
26.33 19 1849,
14.38 19 1843,
17.39 19 1884,
10.30 19 1880.
i0. 11 19 1895,

440, 585

8. 6264E-05 Reciproc

9. &27E~01

0. 2545

0. 98469 (recover

1. 000 smpl

:\U

34~ nere o
0&6B174E-01

dpm/smpl
5. 7543E+03

LTV &, 3BYLE+03

1. 0919E+01

257

M

97
49
&1
48
40
72
i8
55
3%
75
25
i

&l

Y

1037-108

Reviewed

Corr.

CLG

1474.
14646,
1704,
1749,
1780.
1830,
1845.
1858.
1868.
1874.
1880.
1888.

days

dpm ertor

1s actually Sr-Y data for cpm anly #%

coefficient=
Chi square prob.=

CPM

76
76
21
04
=29
72
i1
o4
06
41
Q4
44

24. 24

PCOFF
0. 354
0. 409
~0. &22
-1. 061
=0. 050
~0. 0565
-0. 267
0. 592
-0. 250
0. 552
—-0. 037
0. 3564

Sr
MEW SRP0 PRIMARY CaAL
Date . €
(
¢
¢
¢
0. 999 ¢
0. 000
PROB WT ¢
0.%0 1.0000
0.88 0.8475 ¢
0.82 0.74&63
0. 69 0O.796&6
0.98 0.9822
0.98 0. &706
0.%92 0.6837
0. 81 o.ao&ggv
0.92 0.7130 ™
0.83 0.7301
0.99 0. 6448 ¢
0.90 0.4&329
¢
¢

mgs)

1 sigma

3. Q6L8E+02

percent sigma ;

8.80 %4 -

NPDES - 1314
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26— JUN-23F THM&a Corporation 1037-109 Sr €:
13:58: 35 Pb210 Least Squares Analysis MEW 8RZ0 PRIMARY CAL
PHRI Vv oi.04 c
cs Reviewed___ Date
## NOTE - This is actually Sr-Y data for cpm only ¢
€
Counted on MEW C
Zero time 42. 300 %4
Separation time 118. 085 @95 €
GMT at first count 121 926 25
€
CPM ERROR
First fit = e e 'S
Equilibrium CPM= 18564.79 B. 52 Percent Corr. coefficient= 0. 999 ’
CPM at sep time= 680. 34 15. 47 Percent Chi square prob.= 0.000
GMT ET cT8 CTTM CTR CPM CL.C CPM PCOFF PROB WT =
121, 9246 3.871 23448 15. BO 19 1427. 846 1426.72 0. 080 0.28 1.0000
123. 925 5.870 22970 13. 81 19 1405 11 1600.79 0. 270 0. 92 O.7B?E(;
124, 918 & B3 28228 16.13 19 1652, 59 1659.01 -0, 387 0.88 0.781%
125. 923 7.868 26024 14. 46 19 14&99. 921 1704. 40 ~0. 263 0. 92 0.72454
124, 832 8.777 19569 10,61 19 174245 1736, 39 0. 249 G. 20 0.64036‘
128. 935 10.880 32320 17.16 19 1779. 64 1787.08 -0. 417 0.87 0.6&961 7
129. 899 11,844 O 17.98 19 1799 20 1802. 52 -0. 184 0.94 (. 6899
130. 9346 12.88B1 27478 14. 3¢ 1% 1808.33 1815. 31 -0. 385 0. 88 O.é#?Ch{
131. 953 13.898 20326 i0.441 1% 1B845.4%9 1824.93 1,127 0.48 0. 57&6%
132. B17  14.762 245764 12.72 1% 18246, 05 1831. 33 ~0. 288 0.21 0. 6192
+133. 944 15 .88% 32150 16,83 19 1838.28 1837.80 0. 027 G. 29 0‘65i7'(
135. 964 17.90% 25465 13,11 19 1850 34 1845. 54 0. 261 0.92 0. 6097
Elapsed time {(daysz) = 440. 535 {
Lambda = 8. 626E-05 Reciprocal days
exp{~lambda X £) (1)= G. 627E~01
Chemical yield (2)= 0. 9444 'S
PPT. correction (3)= 0. 9772 (recovery = =27.41 mgs) B
Aliguot (4)= 1. Q00 smpl
Product (1X2X3K4} = 8. 884331E-01
i sigma
C—zero P-factor dpm/smpl dpm error percent sigma {
2. 0900E+03 2.7470 5. 741 1E+03 4. 8BILE+QZ 8.52 % '
¢
LTV 6. B479E+03 b
11th point MDA 1. 5502E+01 {
258
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26— JUN-T5 THé Corporation 1037-110 Sr ¢
15:2%9: 24 Pb210 Least Squares Analysis MEW SER?0 PRIMARY CaAL
PERI YV 1.04 C
=3 Reviewsd . Date__ '
## NOTE - This is actually Sr-¥Y data for cpm only #x :
{
Counted on ME W ¢
Zero time 4z, 300 <94
Separation time 118. 085 @5 ¢
GMT at Ffirst count 121 954 =25 .
C
CPM ERROR
First fit = == e C
Equilibrium CPM= 1828 232 8. 54 Percent Corr. coefficient= Q. 799 '
CPM at sep times bbbl 42 15. 71 Percent Chi sguare prob.= 0. 000
GMT ET cTS CTTH  CTR CPHM CL.C CPHM PCOFF PROB WT "
121. 254 3.89% 246194 17.52 19 1411.00C 1404 91 G. 434 G.87 1.0000
123, 938 5.880 1igei4d 11.37 19 157015 1575 01 ~-0. 309 0. 21 Q.?4ié(‘
i24. 930 6. 8735 G 20.84 19 1437.03 1&632.84 0. 257 0.%2 0.BOGT
125. 9G3 7.878 21508 12. 30 19 1451.2&4 14677.53 —1. B&é 0. 54 O, 6945
124. 840 B. 785 19320 10.65 19 1713.60 1709 15 0. 260 0. 73 0.&2&5(’
i2e. 948 10.893 18&40 10,01 19 17%%9.35 1759 37 -0, 001 1.00 0. 588¢
122,953 11. 898 24861 14.33 19 177L.12 1775 .23 -0. 231 0.%23 0. 63%C
130,947 12 892 18919 1G. 64 19  1780. 58 1787, 29 ~0. 375 0.89 0.5770¢
181,961 13904 20323 10. 66 19 1801, 63 1794.79 Q. 270 0.72 0.5748
132. 872 14 817 i 22.94 19 1812 .31 18032 44 0. 491 0.85 0.6B1Z2
V133,984 15,901 20054 10.328 19 1825. 94 1B0O%. 53 Q. 207 6. 74 0.557é€i
i35. 974 17.919 G 871 19 i814. 324 1iBi7. 20 -0, 187 0.95 0. &5iz
Elapsed time (days) = 440, 555 ¢
l.ambda = . &26E-05 Reciprocal days "’
expli~lambda X t) (1i= 9. A2TE~01
Chemical yield (2= 0. 9388 ¢
PPT. correction (3= 0. 9349 (recovery = 34. 04 mgs) )
Aligquot {4)= 1. 000 smpl
PFroduct (1XZX3X4) = 8. 448I51E~01 -
i sigma
C—zera P—factor dpm/empl dpm error percent sigma (
2. 1141E+03 2. 7470 5. BO74E+Q3 4. 9584E+02 B.54 % h
- . (.
LTV &, 6255E+03
10th point MDA 1. 36%R1E+01 ¢

.
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Y 26-JUN-95

TH& Corporation 1037-111 Sr
15:29: 43 Pb2il Least Squares Analysis MEW SR%0 PRIMARY CabL
PEEI Vol 04 ¢
(] Reviswed Date . )
{
## FMOTE - This is actuaily Sr-¥Y data for cpm only ##
(
Counted on MEW 'Y
Zero time 42. 300 R4
Separation time 118. 055 &5 ¢
GHMT at first count 122 6468 95
(.
CPM ERROR
First #it = e e C
Equilibrium CPM= 1832. 15 .82 Percent Corr. coefficient= (. 999 ’
CPM at sep time= 640, 73 18. 74 Percent Chi square prob.= 0.000
. C.
GHMT ET CTS CTTM <CTR CPM CL.C CPH PCOFF PROB WT
122. 6468 4,613 o0 26,59 19 1475 82 1473, 29 0. 172 0.95 1.0000
123. 943 5. 888 0 21,64 1% 1570.05 1574, 30 -0, 270 0.2 Q.BS&G‘(
124 944 & BEY 194625 11.30 19 1439 92 1&633. 12 0.416 0. 88 0. 67467
125. 974 7.%19 23712 13.37 19 1674.97 14679.85 ~0. 2320 0.91 0. 6823
124 B47 8.792 19245 1G. 68 19 1702.0&4 1710.70 -0. 505 0.85 0.6251 ¢
128,955 10.900 18775 10.66 1% 17463.31 1761.89 0. 081 .28 (. 5785
129 963 11.908 23785 12,57 19 17883 .02 1778.08 0. 559 0.84 0 5994
130,253 12.898 27550 14,59 19 i784.31 1790.34 ~G. 337 Q.20 G &243 ¢
131. 9469 13.9i4 0 27.9%9 19 1501.42 1800G.07 0. G075 0.98 (. 7051
132. 888 14.833 o 19.43 19 1800.95% 1B0&4.8é -0, 327 0.90 0. 4554
A33. 935 15.880 21444 ii.11 19 1824.08 1812.87 0. 729 Q.79 0. 5594 ¢
134,015 17.9260 23455 12.20 19 18i6.93 1820.91 ~0. 219 .93 G 574
Elapsed time {(days) = 440, 555 {
lLambda = 8. 626E~05 Reciprocal days
expi{—lambda X t} (1)= Q. 627E~-01
Chemical yield (2)= Q. 2487 ¢
PPT. corvrection (3= 0. 453 (recovery = 37.86é6 mgs ) v
Aligquot (4)= 1. 0G0 smpl
Product (1X2X2X4) = 8 433354E-01 N
1 sigma
C—zero P-factor dpm/sampl dpm error percent sigma
2. 1222E+03 2. 7470 3. B2R4LE+0T 5. 7271E+02 G.82 %
{
LTV 6. 774LE+0D
Fth point MDA 1. 2680E+01 Q
260 NPDES - 1317
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26— JUN-95 THMé& Corporation 1037-112 gr
15:20: 15 Fb210 Least Squares Analysis MEW SR70 PRIMARY CAL
PEEI vV 1.04 e
=) Reviewed Date .
## NMOTE ~ This is actually Sr-Y data for cpm only #% '
4
Counted on MEW s
Zero time 42. 800 <24
Separatiaon fims 1ig. 055 25 ¢
GMT at first count 122 &B8 95 "
¢
CPM ERROR
First £it = e e ¢
Equilibrium CPM= 1718 02 10. 97 Percent Corr. coefficient= (. 992 e
CPM at sep time= H01, &3 21. 02 Percent Chi sgquare prob.= 0. 000
GMT ET CTS CTT™™  CTR CPM Ci.C CPM FCOFF PROB WT ¢
122, 688 4. 633 10122 & %5 19 i374.28 1382.89 ~0. &22 .84 0.928&
123. 958 5.903 17143 i0.8%9 19 145 13 1477. 10 0. 344 0. 85 O.?BQi('
124 953 4. 898 28335 17.39 19 1837.73 1532.05 0. 371 0.8%9 1.0000 ™
125. 984 7.92% 24923 14,95 19 1B73.65 1575. 49 ~0. 130 G. 26 0. 9254
12&. 870 8.815 18084 10. 64 19 15604. 63 14604, 09 ~0. 0164 1. 00 O.Bi?i{j
128. 962 10,907 21012 12.07 1% 14643.8B8 1&52. 30 ~3. 510 0.85 0.811i5
129.972 11.%917 31354 17.89 19 148357 164&7. 48 G. 263 .71 0. 8547
130. 964 12 .9G% 22124 12.35 19 14%2. 10 1&78.%4 0. 784 G. 77 (}.7765€w
131.988 13933 25498 14.40 19 1&72.37 1&88. 07 ~G. 930 0.72 0.8243 ™
132. 902 14.847 o 31.99 19 1494, .21 1494, 43 -0. 013 1.060 0.95582
A33. 918 15843 20693 11.59 19 14864, 41  14699.87 -G, 791 Q.77 0.768661
136. 024 17.969 18286 10,09 19 (711,97 1707.51 0. 261 0,93 0.7204
Elapsed time {(days) = 44Q. 555 ¢
Lambda = B. 626E-05 Reciprocal days '
expi{~lambda X t: {(1)= F. 4&27E~01
Chemical yield (2)= . BB25 C
PPT. correction (3})= 0. 9434 (recovery = 38 42 mgs) "
Aliguot (4= 1. 000 smpl
Product (1XEBX3ZX4: = 8. 0i16442E-01 v
I sigma
C-zern F—factor dpm/smpl dpm error percent sigma ¢
2. 1431E+03 2. 7470 o. 8871E+03 &, 4A56BE+02 10. 97 % ”
‘  ommme ¢
LTV &, GE25E+03
10th point MDA 1. 2439E+01 Q
¢

261
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2h—JUN-35 THMA Corporation 1037-113 Sv C'
15:30: 42 Pbaid Least Squares Analysis MEW SEY0 FPRIMARY CAL
PBEI Vol Q4 's
"= Reviewed_ Date — B
#F NOTE - This is actually Sr-Y data for cpm only ## !
(
Counted on MEW ¢
Zero fime 42,500 24
Separation time 118. 055 &5 ¢
GMT at first count {22 692 95 “
C
CrH ERROR
First fit = e €
Equilibrivm CPM= 1454 83 .90 Percent Corr. coefficient= 0. 999 *
CPM at sep time= &10. A3 17. 9% Percent Chi square prob.= 0. 000
GMT ET CTS CTTM CTR CPHM Cl.C CPM PCOFF PROB WT ¢
122, 492 4. 537 0 38. 63 19 1340.73 1343 99 -0, 242 G.92 1.0000
123 964 2.911 22154 14.47 19 1444, 04 1431.&0 0. B&%9 0.79 0.7048{1
124. 965 &. 210 14592 10.70 19 14&42.78 1482, 99 —-1. 342 0.62 0.6341
125. 994 7.939 16494 10. 63 12 1532, .30 1523.73 1. 875 0.51 0. 58232
12&. 878 2. 823 29632 i8.03 19 1535119 1551, 10 0. 00& 1.00 O.éSéB(f
128,971 10. %14 18540 11.08 19 1579 5& 1595, 38 ~0. 992 0.72 (. 5415 7
129. 985 11.93C 18246 10.7%9 19 1598 .24 160%. &0 -0, 706 Q. BO . 5442
130,973 12 . 918 20084 11.80 1% 1407.01 1620, 29 -0. 820 0.76 0‘5547€f
131. 999 13. 944 0 38. 60 19 1429 246 1628, 90 0. 022 .99 0. 7010 7
132. 924 14 869 o] 33,12 19 1642 4B  1634.85 0. 467 0.85 0.46725
133,927 15,872 19428 11.12 19 1449. 9% 14639.86 0. 416 .82 0. .82i5¢
134031 17.97& i19igz 10.94 19 14352.84 1647.00 0. 355 0.90 6. 35178
Elapsed time {(days) = 440. 555 ¢
Lambda = 8. 626E-05 Reciprocal days
expl(~lambda X t) (i}= 2. &27E~01
Chemical yield (2)= 0. 8954 e
PPT. correction (3= 0. 722 (recovery = 45 48 mgs) o
Aliquot (4)= 1. 0G0 empl
(
Product (1X2X3X4) = 7. 94B105E-0i
i sigma
C—zera P-factor dpm/=smp dpm evrror percent sigma ¢
2. OB4&E+03 . 7470 5. 72463E+03 5. 66F0E+02 ?.9G % ‘

Fth point MDA

LTV

b, &617E+03

1. 1638E+01

262
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26— JUN-23 Trién Corporation

15:31: 02 Pb2i( least Squares Analysis MEW SR?0 PRIMARY Cal
PERI Vol 04 ¢
CE Reviewed___ Date ‘
##% NOTE - This is actually Sr-Y data for copm only @ (
.
Counted on ME W ¢
Zero time 4z, 300 24
Separation fime 118, 055 25 (
GMT at firs%t count 122 719 25 ‘
C
CPM ERRDOR
First fit = —=———e e ¢
Equilibrium CPM= 1684 30 10, 62 Percent Corr. coefficient= Q. 999 -
CPM at sep fime= D&Y, 82 21. 02 Percent Chi square prob.= 0, 000
GMT ET CTS CTTM CTR CPM Ci.C CPM PCOFF PROB WT G
122. 719 4. 664 146139 11,32 19 134503 135%2.70 -0. 565 0.84 (. 9352
123, 974 3.921 18645 12.10 19 1453, 44 1445 10 0.577 0. 284 0.834éc“
i24. 973 6. 218 0 35.78 19 150%. 01 1500.08 0. 595 0.81 1.00060
124, 002 7.947 16437 10.09 19 1537. 42 1542.99 ~0. 361 0.20 0.71i98
124, 821 8. 824 0 21.92 19 1570.4& 1572.37 -0. 122 0. 96 0[9108('
24. 979  10. 924 21872 i2.76 1% 14618 42 1619 18 ~0. 047 0.29 (. 7034
129.9%92 11.937 19273 11,16 19 1&30.72 1434, 28 -0. 218 0.94 0. 66%45
120. 981 1i2.%924& 28321 16,26 19 1444 B2 164547 -0. 051 0.98 G 7247 ¢
132. 0246 13.971 28648 16.38 19 1&52. 84 14654.89 -0, 124 0.96 0. 7218 7
132. %48 14.8%93 0 2h. 44 19 146507 1661, 22 0. 232 0.23 0.7904
132.90% 15.854 19524 11.07 19 16545 B% 16464 33 -0. 024 0.%9% 0. 44840 ¢
134 040 17. 985 17855 10.08 19  1&72.97 14674065 -0. 064 0.98 0. 6226
Elapsed time {(days) = 440, 555 ¢
L.ambda = B. 626E-05 Reciprocal daus ‘
expi{—-lambda X t) (1)= 9. &27E-O1
Chemical yield (2)= 0. 7125 G
PPT. correction (3)= 0. 8992 (recovery = 52, 97 mgs) )
Aligquot (4)= 1. 000 smpl
¢
Product (1X2X3X4) = 7. BF7064E~-01 )
i sigma
C—~zeT0 P—factor dpm/smpl dpm errom percent sigma ¢
2. 1325E+03 2. 7470 5. B581E+023 L. 2199E+02 10. 62 % :
LTV &. BB43E+03 ‘
10th point MDA 1. 3914E+01 ¢
C
263 NPDES - 1320
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2&~ JUN~93 THa Carporation 1637-115 Sr
153124 Pb2i0 Least Squares Analysis MEW SRY0 PRIMARY CaAL
PRRI V1,04 ¢
g Reviewed . Datea -
## NOTE -~ Thie is actually Sr-Y data faor cpm oonly ## C
¢
Counted on MEW C
Zevn time 42. 500 %4
Separation time 1iB. 055 95 e
GMT at first count 122728 95
CHwM ERROR
First fit = == C
Equilibrium CPM= 1422 54 11. 28 Percent Carr. coefficient= Q. 997
CPHM at sep time= 528. B0 20. 36 Percant Chi square prob.= 0. 000
FMT ET CTS CTTM CTR CPM CLC CPHM PCOFF PROB WT ¢
122 728 4. 4673 12439 10,12 19 11g7. 71 1i87. 10 0. 053 0.99 1. 0000
123, 985 5.930 13030 10. 01 19 1225 71 1231.00 ~0. 430G 0. B8 G.?OSB{;
124, 998 b 943 15094 11,13 19 1277, &2 1275.31 G, 181 0. 95 ¢. 8723
124, 157 8. 102 274680 12.72 19 1322.85 1313.65 0. 700 Q.79 (0.9592
124. 914 8. 85% 14290 1G6.G9 19 1334.87 1333.00 0. 140 0. 96 O.78&1(
128. 988 10. 933 14463 11.85 19 1340.03 1370.29 ~0. 742 0.79 0.7930
130. 001 11.944 20058 13.76 19 1374 37 1382 38 -0. 579 0.83 0.81i83
130. 993 12.938 24813 18. 28 19 1383 0& 1391, 51 =0. &07 0.82 0.8710 ¢
132. 038 132.983 14990 1G. 00 19 1413.72 1i39B.87 i. 042 0.71 0.71i4
132. 9446 14.911 18500 12.43 19 1403, 41 1403. 94 -0. 024 0.99 0.7673
1332901 15. 846 14125 10.77 19 1412.04 1407.95 0. 291 0.92 O.728E(j
136. 047 17.992 20992 13.99 19 1415 .14 1414, 18 G, 0b6E 0.98 (0.78i5
Elapsed time (days) = 440, 535 ¢
Lambda = 8. 626E-05 Reciprocal days V
exp{~lambda X t) {(i)= ?. &27E~01
Chemical yield (2)= Q. 7654 &
PPT. correction (3)= 0. 2082 (recovery = 50,00 mgs} )
Aliquot (4= 1. 000 smpl
I
Product (1XZX3X4) = & &494534E-01
1 sigma
C—zero P-factor dpm/smpl dpm error percent sigme (
2. 1249E+C2 2. 7470 5. 8372E+02 &, SB4LE+02 11.22 %
. C
LT L, FRITE+OD
Bth point MDA 2. 0853E+01 C
C
.
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2&—-HIN-25

THé Corporation

1037-11&

Sr

15: 31 48 FhZi0 Least Sguares Analysis MEW BRP0 PRIFMARY CAL
PELI Vo 1.04 ¢
8= Reviewed ___ Date
##% NOTE - This 1s actually Sv-Y data for cpm only %% v
{
Counted on MEW ¢
Zero time 42,500 24
Senaration time 113 055 &5 ¢
GMT at first count 121.938 25 )
®
CPM ERROR
First fit = e e ¢
Equilibrium CPM= 1270 359 7.8% Percent Corr. coefficient= (0. 999 T
CPM at sep times= 448, 45 14. 58 Fercent Chi square prob.= 0 GO0 b5
GMT ET CT8 CTTHM CTR CPM CL.C CPM PCOFF PROB WT ¢
121, 938 3. 883 24598 23. 81 19 70,72 971. 20 ~-Q. 049 0.99 1.0000
122. 754 4.701 135821 14,43 19 1031, 19 1028, 27 0. 284 0. 92 0.7854(f
123, 993 5,938 O 53.45 19 1094.31 1095. 44 ~0. 104 0.97 {9587
125, 006 H.951 20518 17.08 19 1120.192 1135 50 -0. 4&8 0.8&6 0.7040
124, 184 8.131 13517 10.85 19 1172. 38 1171.09 0.128 0. %97 0.5792("
12&. 921 8. B&b O 38.24 1% 1i93. 66 1188.58 0. 427 0.8B&6 0.7727
128. 997 10.942 15058 11.67 19 1214, .97 1222 43 -0, L26 .83 (0. 5576
130,010 11,959 Q 20.76 19 12246.8& 1232.85 G. 244 0. ]2 0.?&01(“
131. 0046 12,951 G 49,08 19 1240.35% 1242 21 -0. 150 0.95 0.7518 ™
132. 045 13.92%90 31075 23. 41 19 1250 .38 1i248.87 0.121 0.26 0. &3B6
132,975 14,920 22244 16.67 19 1257.04 1253, 52 0. 281 Q. 92 O.SBi?('
133. 893 15.838 14955 11.23 19 1254 47 125713 ~-0.211 0. %4 (0. 8223
Elapsed time {(days) = 440, 555 {
Lambda = B. 624E~05 Reciprocal days )
expi{-~lambda X ) (i)= ?. 627E-01
Chemical yield (2)= 0. 6851 ¢
PPT. correction (3)= 0. 204G {recovery = 30 44 mgs? -
Aliguot (4)= 1. 000 smpl
PFroduct (1¥X2¥3X4) = & O&RLIZE-O1 -
1 sigma
C~zero P—factor dpms/smpl dpm error percent sigma (
2. GR35E+03 2. 7470 5. 7BORE+0O2 4. 5117E+02 7.8% %
. TH &, 4953E+03
Fth point MDA . 3821E+01 U
{
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1037 Raw Counting Data,

1037-101

10.
11.
12.

WO W Jo)y U W

135,

753

1037-102
GMT

10.
11.
12.

O ~J o U1 W)

135

.767

1037-103
GMT

10.
11.
12.

O~ oy U WA

135.

898

1037-104
GMT

10.
11.
12.

W~ U (WA

.908

1037-105
GMT

oY U W N

Sr
Det
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
Sr
Det
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 18
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
Sr
Det
MEW 18
MEW 19
MEW 19
MEW 19
MEW 18
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
Sr
Det
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
MEW 19
Sr
Det
MEW 19
MEW 18
MEW 18
MEW 19
MEW 19
MEW 19

page 1

Min.

Counts

o o\@

e oo

ae

£

e o0 o

Y O ®MMUIO®-I @ U
o@ o

o

o®

e of Ge oo

of dt o

of o

a~doundoaa U ~doyWw
o0

oe

266

NPDES - 1323


JVerville
256

JVerville
266


1037 Raw Counting Data,

7
8

9.
10.
11.
12.

.129.
.130.
131.
L7174
.986
135.

132
133

806
878
802

924

1037~106
GMT

10.
11.
12.

W ~J oy U W

.907
.814
.890
.917
.783
.978
135.

931

1037-107
GMT

10.
11.
12.

Wm0 W N

.128.
.129.
.130.
L131.
132.
133.
135.
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1037 Raw Counting Data,

10.
11.
12.

W Jo Utd W=

WO W~ U W

GMT

.015

1037-112
GMT

10.
11.
12.

O W~ U W=

136.

024

1037-113
GMT

9.
10.
11.
12.

1
2
3.
4.
5
6
7
8

136.

031

1037-114
GMT
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1037 Raw Counting Data,

9.132.026
10.132.948
11.133.909
12.136.040
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L133.
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.118.,
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.126.
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.129.
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.133.
.133.
.135.

287
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1037 Raw Counting Data,

1037-203
GMT

O~ 0y U1 WD
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.127.
.129.
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132.
133.
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LBG 4
LBG 3
LBG 15
Sr
Det
LBG 16
LBG 16
LBG 3
LBG 16
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LBG 3
LBG 4
LBG 16
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LBG 3
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LBG 15
LBG 3
Sr
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LBG 3
LBG 16
LBG 3
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LBG 16
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1037 Raw Counting Data,

WS oy U W N
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.243
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L135.
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[
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10.
11.
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132.
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GMT

W do U W

.129.
.130.
L131.
L132.
L133.
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GMT

1.118.908
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LBG 3
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LBG 3
LBG 3
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LBG 16
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Det
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1037 Raw Counting Data, page 7

3.123.178 LBG 15 10.82 16313 1551.42 0.8% 0.6587 1.0295 O
4.124.160 1LBG 3 23.09 32916 1475.77 0.6% 0.4134 1.0355 0 *HELD*
5.125.278 LBG 15 18.30 29545 1663.04 0.6% 0.6587 1.0305 ¢©
6.126.247 LBG 16 17.18 28030 1688.74 0.6% 0.5480 1.0354 0
7.127.115 LBG 3 13.12 20343 1601.42 0.7% 0.4134 1.0331 0 *HELD*
8.129.101 LBG 16 13.51 23239 1781.29 0.7% 0.5530 1.0359 ©
9.130.242 LBG 4 22.43 40862 1815.17 0.5% 0.5420 0.9967 O
10.131.269 LBG 16 10.92 18839 1786.52 0.7% 0.5530 1.0359 O
11.132.226 LBG 4 11.91 21501 1803.98 0.7% 0.5420 0.9996 O
12.133.221 LBG 3 10.30 16832 1683.99 0.8% 0.4212 1.0308 0 *HELD*
13.133.909 LBG 4 10.47 18919 1814.97 0.7% 0.5420 1.0047 O
14.135.767 LBG 4 15.71 28775 1836.27 0.6% 0.5509 1.0028 O
1037-212 Sr PRFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.908 LBG 16 15.35 12943 872.05 0.9% 0.5480 1.0349 0
2.119.833 LBG 15 14.19 14464 1048.67 0.8% 0.6587 1.0285 O
3.123.178 LBG 16 10.83 15360 1468.02 0.8% 0.5480 1.0355 O
4.124.182 LBG 3 13.19 17780 1395.45 0.8% 0.4134 1.0355 0 *HELD*
5.125.278 LBG 16 18.31 27694 1564.33 0.6% 0.5480 1.0346 0
6.126.247 LBG 3 16.89 23945 1466.61 0.6% 0.4134 1.0348 0 *HELD*
7.127.115 LBG 4 13.13 20172 1593.42 0.7% 0.5498 1.0375 ©
8.129.113 LBG 3 11.82 17684 1541.72 0.8% 0.4212 1.0308 0 *HELD*
9.130.258 LBG 4 23.01 38950 1686.58 0.5% 0.5420 0.9%67 O
10.131.269 LBG 15 10.92 17817 1676.83 0.7% 0.6643 1.0281 O
11.132.274 LBG 4 10.70 18270 1706.21 0.7% 0.5420 0.9996 0
12.133.243 LBG 15 11.78 19301 1685.95 0.7% 0.6643 1.02%94 O
13.133.943 LBG 16 17.68 28929 1702.50 0.6% 0.5530 1.0408 ©
14.135.767 LBG 15 15.71 25460 1673.99 0.6% 0.6713 1.0334 O
1037-213 Sr PREFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.820 LBG 3 14.72 10923 769.15 1.0% 0.4134 1.0371 0
2.119.843 LBG 4 14.40 14094 1015.93 0.8% 0.5498 1.0386 O
3.123.061 LBG 3 21.44 24787 1198.39 0.6% 0.4134 1.0369 0 *HELD*
4.124.182 LBG 15 13.20 19008 1483.23 0.7% 0.6587 1.0305 O
5.125.292 LBG 3 23.79 31907 1388.41 0.6% 0.4134 1.0355 0 *HELD¥*
6.127.125 LBG 15 13.03 19430 1530.80 0.7% 0.6587 1.0270 0
7.129.113 LBG 15 11.83 18789 1632.27 0.7% 0.6643 1.0281 0
8.130.242 LBG 16 22.43 35406 1634.59 0.5% 0.5530 1.0359 0
9,131.279% LBG 4 28.53 45769 1598.38 0.5% 0.5420 0.9967 0
10.132.235 LBG 16 42.89 67465 1633.06 0.4% 0.5530 1.0386 O
11.133.252 LBG 16 12.59 20010 1650.07 0.7% 0.5530 1.0386 0
12.133.918 LBG 3 11.10 16681 1550.58 0.8% 0.4212 1.032 0 *HELD*
1037-214 Sr PRFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.920 LBG 15 14.74 11902 829.46 0.9% 0.6587 1.0281 O
2.119.843 LBG 3 14.40 13442 967.53 0.9% 0.4134 1.0369 0 *HELD*
3.123.061 LEG 4 21.44 27608 1336.78 0.6% 0.5498 1.0386 0
4.124.182 LBG 16 13.20 18810 1473.79 0.7% 0.5480 1.0346 O
5.125.292 LEC 4 23.79 34700 1514.44 0.5% 0.5498 1.0387 ©
6.126.260 LBG 15 11.91 18202 1570.55 0.7% 0.6587 1.0281 O
7.127.125 LBG 16 13.03 20020 1591.63 0.7% 0.5480 1.0363 0
§.129.113 LBG 16 11.83 18763 1642.40 0.7% 0.5530 1.0359 0
9.130.242 LBG 3 22.41 32174 1477.06 0.63% 0.4212 1.0291 0 *HELD*
10.131.279 LBG 16 28.54 45200 1640.00 0.5% 0.5530 1.0359 0
11.132.274 LBG 3 10.70 15150 1458.99 0.8% 0.4212 1.0308 O *HELD*
12.133.252 LBG 15 12.58 20148 1646.69 0.7% 0.6643 1.0294 0
13.133.918 LBG 4 11.10 18276 1653.73 0.7% 0.5420 1.0047 ©
14.135.780 LBG 15 63.17 102802 1682.61 0.3% 0.6713 1.0334 0
1037-215 Sr PRFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.920 LBG 16 14.74 10346 725.83 1.0% 0.5480 1.0349 O
2.115.843 LBG 15 14.40 12177 869.86 0.9% 0.6587 1.0295 0
3.123.186 LBG 15 10.91 12609 1189.11 0.9% 0.6587 1.0295 0
4.124.182 LBG 4 13.20 15706 1235.30 0.8% 0.5498 1.0387 O
5.125.292 LBG 15 23.79 29706 1286.08 0.6% 0.6587 1.0305 ©
272
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1037 Raw Counting Data,
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13.133.
.780

12.133

14.135

260
125
121
297
279
266

918

1037-216
GMT

GMT

17.137.

651

1037-302
GMT

O~ oUW
-
[N
w

.606
.658
.853
.628
.610

1037-303
GMT

1.118.

951

LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG
LBG

LBG

GRB
GRB

GREB
GRB

GRB

16
3
15
4
3
16
3
16

203

page 8

15365
15555
18303
18155
34750
14344
24191
14929
78980

1335.20
1232.86
1381.99
1394.58
1254.36
1408.81
1279.59
1399.30
1290.29

leNeNoNeoNoNoNoNeNe)
o
o

e o

o

of o@ o

o0

oR o@

9T e

B W UYL ®mWOWOWWOoWw
b o

oe

14171
23676
16236
161917
17122
25761
18304
51442
48566
55025
55314
28971
55653
55728

Counts

o a9

@

o o A0 @ o° o0 ol 0P

o

M D Y S D T IOy SJ 0oy ]

o° o g o

1061.28

[oNeNeNoeNoeNoNoNeNe]

273

.5480
.4134
. 6643
.5420
L4212
.5530
L4212
.5530
L4228

.0354
L0331
.0281
L9967
.0291
.0386
.0308
.0408
.0324

B R b b b O b b
[N -No¥oNoNoRoRolo]

*HELD*

*HELD*

*HELD*

*HELD*

*HELD*

*HELD*

*HELD*

*HELD*
*HELD*

NPDES - 1330


JVerville
263

JVerville
273


1037 Raw Counting Data,
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1037 Raw Counting Data,
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1037 Raw Counting Data, page 11

6.124.
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1037 Raw Counting Data, page 12

1037-314 Sr PRFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.95% GRB 214 20.00 17087 859. 34 0.8% 0.4483 1.0064 O
2.119.987 GRB 206 20.50 20808 1040.21 0.7% 0.4282 1.0252 ©
3.121.724 GRB 215 10.00 13187 1325.87 0.9% 0.3835 1.0050 O
4.122.740 GRB 215 15.00 21516 1441.34 0.7% 0.3835 1.0051 O *HELD*
5.123.800 GRB 216 10.00 14709 1488.76 0.8% 0.3776 1.0124 O
6.124.619 GRB 203 100.00 151546 1507.76 0.3% 0.3894 0.9952 O
7.125.763 GRB 201 10.00 15338 1545.18 0.8% 0.4332 1.0077 O *HELD*
8.126.975 GRB 202 15.00 24540 1641.48 0.6% 0.3807 1.0036 O
9.128.739 GRB 208 30.00 49505 1661.17 0.4% 0.5008 1.0070 O
10.128.633 GRB 207 30.00 49651 1663.77 0.4% 0.3881 1.0055 O
11.130.631 GRB 210 30.00 50520 1698.12 0.4% 0.3971 1.0086 O
12.131.629 GRB 212 30.00 50255 1694.05 0.4% 0.4155 1.0115 0O
13.132.606 GRB 211 30.00 51217 1701.67 0.4% 0.5565 0.99%971 O
14.132.658 GRB 204 30.00 51290 1710.90 0.4% 0.4112 1.0010 ©
15.133.853 GRB 208 15.68 26512 1717.41 0.6% 0.4655 1.0167 O
16.135.628 GRB 205 30.00 50298 1700.42 0.4% 0.3370 1.0144 ©
17.136.608 GRB 213 30.00 49931 1682.96 0.4% 0.4730 1.0115 O
18.137.651 GRB 214 30.00 52039 1752.58 0.4% 0.4480 1.0106 O
1037-315 Sr PREFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.951 GRB 215 20.00 14925 750.52 0.8% 0.3940 1.0063 O
2.119.987 GRB 207 20.50 18013 885.40 0.7% 0.3914 1.0081 0O *HELD*
3.121.724 GRB 216 10.00 11019 1113.90 1.0% 0.3822 1.0112 O
4,122.740 GRB 216 15.00 18062 1218.35 0.7% 0.3822 1.0121 O *HELD*
5.123.800 GRB 201 10.00 12289 1237.97 0.9% 0.4332 1.0077 O
6.124.61% GRB 202 100.00 129376 1297.03 0.3% 0.3807 1.0028 O
7.125.763 GRB 202 10.00 13352 1339.07 0.9% 0.3807 1.0032 O
8.126.975 GRB 203 15.00 20353 1349.91 0.7% 0.3894 0.9952 O
9.129.062 GRB 204 10.00 14110 1410.60 0.8% 0.4163 1.0000 O
10.129.633 GRB 206 30.00 41280 1413.22 0.5% 0.4345 1.0274 O
11.130.631 GRB 211 30.00 43041 1432.37 0.5% 0.5565 0.9988 O
12.132.606 GRB 212 30.00 42955 1446.17 0.5% 0.4155 1.0103 O
13.132.658 GRB 205 30.00 42384 1431.70 0.5% 0.3352 1.0136 O
14.133.853 GRB 210 15.69 22436 1437.35 0.7% 0.4039 1.0055 O
15.135.628 GRB 208 30.00 43075 1444.98 0.5% 0.4966 1.0067 O
16.136.608 GRB 214 30.00 43349 1455.49 0.5% 0.4480 1.0076 O
17.136.983 GRB 209 30.00 43372 1468.28 0.5% 0.4684 1.0159 O
1037-316 Sr PRFD
GMT Det Min. Counts CPM Error BKG SF CF
1.118.951 GRB 216 20.00 13047 659.55 0.9% 0.3879 1.0116 O
2.119.987 GRB 208 20.50 16214 797.08 0.8% 0.4860 1.0084 O
3.121.769 GRB 201 10.00 8761 983.50 1.0% 0.4332 1.0080 O
4.122.740 GRB 201 15.00 15546 1043.92 0.8% 0.4332 1.0077 O
5.123.800 GRB 202 10.00 10974 1100.11 1.0% 0.3807 1.0028 0 *HELD*
6.124.619 GRB 201 100.00 113361 1141.94 0.3% 0.4332 1.0077 O
7.125.763 GRB 203 10.00 11920 1185.80 0.9% 0.3894 0.9951 O
8.126.975 GRB 204 15.00 18427 1228.48 0.7% 0.4161 1.0004 O
9.129.082 RE 213 10.00 12380 1254.50 0.9% 0.461 1.0128 0O
10.130.631 GRB 212 30.00 37999 1281.46 0.5% 0.4155 1.0120 O *HELD*
11.122.658 GRB 206 30.00 37372 1278.65 0.5% 0.4345 1.0268 O
12.135.628 GRB 207 30.00 38433 1287.90 0.5% 0.3936 1.0056 O
13.136.608 GRB 215 30.00 40059 1347.96 0.5% 0.3768 1.00%8 O
14.136.983 GRB 210 30.00 38829 1299.68 0.5% 0.4022 1.0045 O
15.137.651 GRB 205 30.00 38007 1283.89 0.5% 0.3364 1.0137 O
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795BETA
AUGUST 1995

Appendix B. Calibration Certificate for Standard Solution

24

278
NPDES - 1335


JVerville
268

JVerville
278


A1)

Sr 7
U.S. Environmenta! Protection Agoncy u.) 4 /

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessmont Division

Calibration Cartificate

Description

Pmmmumwwmmlstrgntium—go j Hall-lte 28.6 vears ﬁ1

Nominal sctivity [ 2 5 l LnanO Curies ]

Nomunal volume miin smpoule/bottle number] o 451

Measurement Activity of principal radionuclide

Activity per gram of this solution

{5.02 ][ nano cvries

”[ Strontium-90 J

umoohompsrm[February 11, 1994 ] 04/2‘53)[7,‘/;4/

Activity of daughter radionuclide

The principal sClivity wat accompanied at the quoted time by

[5 . 02 —J l nano cuuul Per gram

of the dsughter nuclide [ Yttrium—gﬂ ] .

Total mass of this solution

Approx. 5.0 grame

Method of measurement *
- The activity of the primary solution was measured

by four pi effiiciency tracing.

The activity of the dilution was measured by liquid

scintillation counting.

e id nPafi R

Uselul Life . ’
This redionuclide hes decayed through hall lives gince it was obleined by EMSL-LV
Wa recommaend that this solution should not be used sfier [December 1999 ]

SAT o 1Y CT

) 7 ?7%3 X { ﬂ/_n (/x22200em ¥ L = 7220domn/*05% @ po 5&&71/

A [ / Z5m / %/ /
- ZioiThn )2/95
Carr/Er r_‘o/// w% 75 7m¢/m/5/’[ﬁ3,. NIy )2 /_-:

Calleal oty ceched Foo Glimomodsn forfps™
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, were estimated/known 1o be:

l(‘l) others g&&? 0.01 % | of the principal activity

(2) . Lequatlh‘z(i)n % | of the principal activity
less than L o
3 equal to % | of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm} not greater than +

{(The 99.7% confidence limits are given by t(sm) where t is’ obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+6 - &' ). These have been estimated not to exceed

+2.1%|or |- 2.1%]

the overall uncenainty (often called accuracy) is an estimate of the possible divergence of ')
the quoted result from the true value. It is a combination of random error [t(sm)] at the 89.7%
confidence limits and the worst case estimate of the systematic errors (+§, -§ )

The overall uncertainty is therefore calculated on the basis of + [t(sm) +6] , - [t(sm) +5E]
and is l+ 2.5 %] R l— 2.5 ﬂof the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for-error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Strontium-90 decays 100 percent by beta emission
to yttrium-90. VYttrium-90 decays also by beta

emission.
Chemical Carrier content per gram of solution: Other components
Composition 100 micrograms strontium 0.1 M HC1
of Solution -
100 micrograms yttrium
Preservative:
Remarks

Date Certificate Prepared February 14, 1994

Approval Signature mm/(b

|
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THERMO NUTECH PRIMARY CALIBRATIONS: STRONTIUM-90 SR90P0795SBETA
AUGUST 1995

Appendix C. Preparation of Standards
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THMa Corporation

Pb210 Least Squares Analysis
PRBI

Vo104

Reviewed —

## NOTE -~ This is actually Sr~Y data for cpm only s

Counted on

Zera time
Separation

GMT ot +Fivrst count

First fit
Equilibrium
CPM at sep

GMT
121.774
i23. 824
124, 808

C 125, 800
124,739

(1RSI S I Y

128. 844 10.
i29.782 11,
130. 788 12.
i3i. 823 13.
132. 746 14,
1134, 00C 15
135.898 17,

Elapsed time (days)

lLambda
expi{—lambda
Chemical yi
PPT. correc
Aligquot

Product (1X2X3X4)

C—zera
1, 2635E+03

1037-103
MEW SR%

MEW
42 300 24
time 118. 085 @95
121. 774 93
CPM ERROR
CPM=  1890.2% 7. 60 Percent Corr. coefficient=
time= 774. 24 12. 23 Percent Chi square prob, =
ET CTS CTTM CTR CPH CLC CPM PCOFF
719 0 57.40 19 1470.97 1448.23 0. 186
. 769 25260 i4. 61 19 14632. 446 1641.45 -0. 548
L7853 28411 13.13 1% 1683. 99 14697.52 ~Q. 797
. 745 0 17.80 19 1760.2% 1741.35 1.088
. 684 0 24 .23 19 1749 . 66 1773. 64 ~0. 224
791 21111 10.84 19 1840.62 1822.70 0. 983
727 254466 13.12 19 1834.48 1837.30 ~(. 153
733 22819 11.70 19 1843 39 1B4%. 47 ~0. 329
748 0 21.27 19 1866.23 185%. 12 0. 383
&%1 25543 12.99 19 186&0.15 184&5.74 -0. 299
P45 19912 10.00 1% 1882 32 1872, 56 0. 521
843 31254 15.84 19 1865 06 1879 46 ~0. 764
= 449. 555
= 8. 626E~-05 Reciprocal days
X t) (1i)= Q. 427E-01
eld (2)= 0. 2620
tion (3)= 1. 0394 (recovery = 6 980 mgs)
(4)= 1. 000 smpl
= 7. 627197E-01
1 sigma
P~-factor dpm/smpl dpm error pe
2. 7470 5. 3FHY7E+O3 4. Q976E+02

Fth point MDA

LTV 6. 0698E+03

1. 3120E+01

287

ar 6;
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Date ¢
C
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ES»
0. 999 C
0. 000
PROB WT &
0.94 1.0000C
0.84 0.6330 €
0.77 0.5%836
Q.68 0.5809
0.23 0.4143 ¢
0.72 0.4756
0.95 0. 5025
0.%0 0.4840 C
0.88 0. 5439
0.%1 0.48%92
0.85 0.4477 g
0.77 0.5%107
C
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T
rcent sigma {
7.60 % v
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EBERLINE SERVICES : ANALYTICAL SERVICES GROUP
Richmond, CA Laboratory

Implementation gf Primary Calibration

Ra 228/ s

Nuclide ﬁc 225 Datem Calibration Title gczzgpékgo;af
Detectors 6:/98 20/—"23?_

Date: By:

Place P-factor(s) in Constants file ?’N‘}m ' (/‘d/
List P-Factor(s) g’ /?'5/

r Create RCE Curve File(s) F-F- o~
| List File name(s): #CZZ %&R 6 v Pp(l’

Other (list)
Place Documentation in Calibration files 0L.1%2, 63 d %:
Update Calibration Log DL.l2.03 d ﬁ?f
Comments:
Form RCP-00.2, 05-07-01 “50 years of quality nuclear services”
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Ac-228 Primary Calibration
00-May-2001

AC228PGRB0701

A primary calibration for Ac-228 was performed in early
2001 by taking 16 aliquots of Ra-228 (stock # R1-A and
adding various amounts of Y oxalate with 9 hydrates (stock #
E-A2-(07)) so as to generate an efficiency curve between 1
and 75 mgs. (see attachment 1; ’'planchet Log-In sheet’).

Each planchet produced by following procedure XX-000
was counted on several of the beta counters in the Eberline
Services LB4110 Gross Beta detector system over a 24 hour
period. (see attachment 2: ‘raw counting data’).

The results of the counting produced a series of
results (table 1) that was used to generate a relative
efficiency curve (figure I). These results were normalized
to 12.00 mg/cm2 assuming an area of 3.30 cm2. (see table 2)
to produce a PPT curve (see figure II) with a normalized
efficiency of 0.315.

In keeping with the practice at Eberline Services of
using P-factors one was calculated (1.0 / 0.315) = 3.175.

Using the results of table 2 a table of PPT vs
correction factors was generated. These were placed into
the DEC data base to be used by Eberline Services Spline
table lookup routines (see table 3).

The above P-factor and Spline table were put into
effect on 07-July-2001.

The following attachments are attached at the end of
this summary:

A. Copy of QA departments notebooks for
standardizations of Ra-228 stock # R1-A and
Y stock # E-A2-(07).

B. Copy of Laboratory planchet Log in sheets about
the preparation of the planchets.

C. Raw counting data.

D. Copy of spread sheets used to generate the Spline
table.

NPDES - 1351


JVerville
284

JVerville
294


96/£T/L 'L 'ASY

16-SL
| /)
\ [T lez] I A / 5951 g1 N
9 SL799 | LS
31 | b 59 | )e
i bl A b81G =1
| | 2 9907 s
R : ol SL1% ¢e
[ 0,0 | Y Te 7Z
i logo L3 bd g
0o S1'¥e | 4
0970 T VG bl ¥4
%, ¢t Sl LT
040 SL Ml | L7
| g0 9L 7
LO)-2y-F| | Aeopdwsp1| L0018 celbe| o N gz | L0
an ‘0S| Wlg ST w.:ZJ,m CINLL 43S JNLL 43S ‘AOCDAY | AILNNOD | 039 | IdAL| WIF | FTdANVS | dNOYD
Jaoel ] /l8lied 10NOINV TVYNId 1St INNOWY |- LNNOWY
|jeq , :§9Y >00(8jON . . _ NFO0T L3HONV1d

, J O =]~ 7 %\ :Aq pabbBor \O \ ~ m& JSAQ @\ JojeutbuQ puowyory :om_u:z ouusyl
: { { _ o A T U R U R S R - D

L L L. . “

NPDES - 1352


JVerville
285

JVerville
295


AC-228 Calibration 1067 25-38

LB4110 1" Nylon Planchet with yttrium oxalate mount

TRACER:

Gram Revd

3.98

7.56
11.78
15.23
19.54
24.15
31.40
31.98
40.66
51.84
58.92
66.78
75.68

1.5000
1.4000

1.3000 -

1.2000
1.1000
1.0000
0.9000
0.8000
0.7000
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000
0.0000

Eff.

mG/cm2  mL carrier

1.206
2.291
3.570
4615
5921
7.318
9.515
9.691
12.321
15.709
17.855
20.236
22.933

0.200
0.300
0.400
0.500
0.600
0.700
0.900
1.000
1.200
1.400
1.600
1.800
2.000

Tzero =
DPM/ML
MG/ML

SAMPLE

y =-0.147Ln(x) + 0.6851

0.000

4.000

8.000

Ra-228; R1-A-14

189.708
71.01
40.15

Te

31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774
31.774

12.000

296

2000
LAMBDA =

CPM DELTA
23.070  208.066
25.274  208.066
22.300  208.066
21.010  208.066
20.435  208.066
20.324  208.066
20.980  208.066
16.503  208.066
18.841 208.066
19.194  208.066
18229  208.066
11.833  208.066
16.647  208.066

LB4110 AC-228

16.000

mglem2

3.30E-04 (5.75 YEARS)

DECAY

0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363
0.93363

Yield

0.49564
0.62765
0.73350
0.75866
0.81112
0.85928
0.86896
0.79651
0.84392
0.92226
0.91719
0.92403
0.94247

28.000

EFF

0.7021
0.6074
0.4586
0.4177

0.3800-
0.3568 *
0.3642¢
0.3125 7
0.3367
03139’;
0.3162

0.1932
0.2664

PPT

1.467454
1.336672
1.216007
1.141651
1.165375
1.000072
1.077576
1.004546
1.011947
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mg/cm2

0.0000~
1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.0000
12.0000
15.0000
20.0000
25.0000

PPT

2.168
1.841
1.651
1.514

1.41
1.323
1.254

1.19
1.137
1.086

0.895
0.759
0.654

Eff.

0.683
0.58
0.52

0.477

0.444

0.417

0.395

0.375

0.358

0.342

0.315

0.282

0.239

0.206

299

LB4110 AC-228

16.0000

mglem?

20.0000

24.0000

28.0000

32.0000
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Qb-FEB~Q1 [ i S 10&7~ 2& AL

A3 10008 Beta Counting Date
D RO1LIBE AUTOE 2 47
ACLT Reviewed Q4 Date_2—(-0f
Ao 228
Counter GRE 218
l.ength of count 3.0 Min.
Gross cauntsg = b

P Zero time 31774 4

4t

Separation tims 31774 %
T GROSE COUNTIMG TOTaAL NETY ADJUSTED CORRECTED
TIME COUNT TIME CPM BUGD CPHM CPH oPH
32 134 G O 0,00 0000 2. G0 7. 44 2.
| CPM corrected for decay to Sept. Time. 25, 8742
Elapsed time f{days) = G, OO0
71 Lambda == 3. BOCE-Q4 Reciprocal days
grpi—-lambda X ) (1= 1. GOGE+OG
Chemical yisld (2= i, &789
OPPT. covrection (3= O, PFED {repavery = 7. 560 mgs )
Aliguot {4 )= 1. GO0 smp i
Product (1XEX3X4) = 1. &7298%E+00
i sigma
C-zaro Pefactnr dpm/smpl dpm error percent sigma
1. B1G7E+0L 1. 8280 2. TEI&EAD] &, G14BE~GL 236 4

LTV 2, BEFLIE+DL <j§3

ist point MDA G, 838401
DFM OF AL IGUOT 2, 7&EE+0T

Sawed answer = 2. 762E+G1 2. 3&%  (DPM of aliguof)

{293&5)
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Ao 220 {lambda = 2. 73i4E+003
Covrvected for decay during counting

CPM
GMT Det Cnts Min. Bky 8. F. CPM £ 32 138 Evrror
32. 134 GRB 218 LR 10000 G 35 1.005 .55 7. 55 3. 8%
32. 208 GREB 218 443 &0.0 0,35 1 008 7. 83 7. 82 4. 9%
- 32. 258 GRR 218 4% 0.0 0.3% 1,003 & 87 .57 5. 34
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EBERLINE SERVICES REPORT

April 18, 2007
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EBERLINE

SERVICES

April 18, 2007

Ms. Michele Chamberlin

Test America, Inc.

17461 Derian Avenue, Suite 100
Irvine, CA 92614

Reference: Test America Project No. IQB2023
Eberline Services NELAP Cert #01120CA (exp. 01/31/08)
Eberline Services Report R702123-8658
R704053-8658

Dear Ms. Chamberlin:

Enclosed are updated results from the analyses of one water sample received at Eberline Services
on February 21, 2007. Results for gross alpha/gross beta were originally reported on March 23.
This report includes results for Ra-226 (EPA903.1), Ra-228 (EPA 904.0), and gamma
spectroscopy (EPA901.1). The sample was not filtered prior to analysis; the gross alpha/gross
beta fraction was prepared for analysis within 5 days of collection. Quality control samples
consisted of an LCS, blank analysis, duplicate analysis, and matrix spike. The gross alpha/gross
beta QC samples are 8657-002, 003, 004, and 005. The Ra-226, Ra-228, and gamma spec QC
samples are 8658-002, 003, 004, and 005. All QC sample results were within the limits defined
in Eberline Services Quality Control Procedures Manual.

Please call me if you have any questions concerning this report.
Regards,

FoR Melissa Mannion
Senior Program Manager

MCM/njv

Enclosure: Report

Analytical Services

2030 Wright Avenue

P.0. Box 4040

Richmond, California 94804-0040
(510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487

www.eberlineservices.com
NPDES - 1384



Eberline Services

ANALYSIS RESULTS

SDG 8658

Work Order R702123-01
Received Date 02/21/07

Client TA IRVINE
Contract PROJECT# IQB2023

Matrix WATER

Client Lab
Sample ID Sample ID Collected
IQB2023-01 8658-001 02/19/07

Analyzed

03/08/07
03/08/07
04/17/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/16/07
04/17/07

Nuclide Results + 20 Units
GrossAlpha -0.901 % 1.5 pCi/L
Gross Beta 63.8 + 2.8 pCi/L
Ra-228 0.053 + 0.19 pCi/L
K-40 (G) U pCi/L
Cs-137 (G) U pCi/L
T1-208 (G) U pCi/L
Pb-210 (G) U pCi/L
Bi-212 (G) U pCi/L
Pb-212 (G) U pCi/L
Bi-214 (G) U pCi/L
Pb-214 (G) U pCi/L
Ra-226 (G) U pCi/L
Ac-228 (G) U pCi/L
Th-234 (G) U pCi/L
U-235 (G) U pCi/L
U-238 (G) U pCi/L
Ra-226 0.240 + 0.49 pCi/L

2.5
2.2
0.52
168
8.51
9.24
1950
62.4
14.2
17.9
16.4
144
37.6

52.1
1070
0.85

Certified by ’?Q/

&
Report Date 04/18/07
Page 1
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Eberline Services

QC RESULTS

SDG 8658

Work Order R702123-01

Client TA IRVINE
Contract PROJECT# IQB2023

Received Date 02/21/07

Matrix WATER

Lab
Sample ID

LCs
8657-002

BLANK
8657-003

LCS
8658-002

BLANK
8658-003

Nuclide
GrossAlpha
Gross Beta
Ra-228
Ra-226
GrossAlpha
Gross Beta
Ra-228
Ra-226
Ra-228
Cs-137 (G)
Ra-226
Ra-228
K-40 (G)
Cs-137 (G)
T1-208 (G)
Pb-210 (G)
Bi-212 (G)
Pb-212 (G)
Bi-214 (G)
Pb-214 (G)
Ra-226 (G)
‘Ac-228 (G)
Th-234 (G)
U-235 (G)
U-238 (G)
Ra-226
DUPLICATES

Sample ID Nuclide
8657-004 GrossAlpha

Results . Units Amount Added MDA Evaluation
8.17 + 0.65 pCi/sSmpl 10.1 0.318 81% recovery
9.76 + 0.37 pCi/Smpl 9.60 0.277 102% recovery
9.35 + 0.51 pCi/Smpl 8.84 0.85 106% recovery
5.19 + 0.24 pCi/Smpl 5.02 0.087 103% recovery

-0.364 + 0.15 pCi/Smpl NA 0.348 <MDA
-0.091 + 0.15 pCi/Smpl NA 0.269 <MDA
-0.372 + 0.28 pCi/Smpl NA 0.771 <MDA
0.007 + 0.040 pCi/Smpl NA 0.077 <MDA
12.4 + 0.68 pCi/smpl 10.9 0.840 114% recovery
309 £ 9.7 pCi/Smpl 288 7.27 107% recovery
5.30 + 0.26 pCi/Smpl 5.02 0.095 106% recovery
-0.270 + 0.28 pCi/Smpl NA 0.83 <MDA
U pCi/Smpl NA 121 <MDA
U pCi/Smpl NA 5.58 <MDA
U pCi/Smpl NA 5.73 <MDA
U pCi/Smpl NA 750 <MDA
U pCi/smpl NA 41.0 <MDA
U pCi/Smpl NA 9.09 <MDA
U pCi/Smpl NA 12.5 <MDA
U pCi/Smpl NA 12.0 <MDA
U pCi/smpl NA 85.9 <MDA
Is) pCi/Smpl NA 24.5 <MDA
U pCi/Smpl NA 124 <MDA
U pCi/Smpl NA 32.0 <MDA
U pCi/Smpl NA 703 <MDA
-0.016 + 0.033 pCi/Smpl NA 0.075 <MDA
ORIGINALS
30
Results & 20 MDA Sample ID Results & 20 MDA RPD (Tot) Eval
-0.302 + 0.53 0.882 8657-001 -0.192 + 0.44 0.698 - 0 satis.

Certified by ’719"/

'
Report Date 04/18/07

Page 2
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Eberline Services

SDG 8658 Client TA IRVINE
Work Order R702123-01 Contract PROJECT# IQB2023
Received Date 02/21/07 Matrix WATER

Gross Beta 27.3 £ 1.3 1.47 24.3 + 1.1 1.04 12 44 satis.
Ra-228 -0.024 + 0.21 0.426 0.051 + 0.15 0.413 - 0 satis.
Ra-226 -0.021 £+ 0.38 0.756 -0.200 1 0.41 0.878 - 0 satis.

8658-004 Ra-228 0.038 + 0.18 0.49 8658-001 0.053 + 0.19 0.52 - 0 satis.
K-40 (G) U 357 U 168 - 0 satis.
Cs-137 (G) U 13.4 U 8.51 - 0 satis.
T1-208 (G) U 14.0 U 9.24 - 0 satis.
Pb-210 (G) U 363 U 1950 - 0 satis.
Bi-212 (G) U 103 U 62.4 - 0 satis.
Pb-212 (G) U 20.2 U 14.2 - 0 satis.
Bi-214 (G) U 29.4 U 17.9 - 0 satis.
Pb-214 (G) 8) 27.4 U 16.4 - 0 satis.
Ra-226 (G) U 192 U 144 - 0 satis.
Ac-228 (G) U 57.4 U 37.6 - 0 satis.
Th-234 (G) U 215 U 258 - 0 satis.
U-235  (G) U 71.9 U 52.1 - 0 satis.
U-238 (G) u 1570 U 1070 - 0 satis.
Ra-226 ~-0.234 + 0.40 0.87 0.240 + 0.49 0.85 - 0 satis.
SPIKED SAMPLE ORIGINAL SAMPLE

Sample ID Nuclide Results + 20 MDA Sample ID Results + 20 MDA Added  %Recv

8657-005 GrossAlpha 77.4 + 6.8 1.9 8657-001 -0.192 + 0.44 0.698 70.8 110
Gross Beta 95.0 + 4.0 2.0 24.3 + 1.1 1.04 70.4 100
Ra-226 105 + 4.4 0.863 -0.200 + 0.41 0.878 112 94

8658-005 Ra-226 111 + 4.6 0.920 8658-001 0.240 + 0.49 0.85 112 99

Certified by ’>5;)1//~
7
Report Date 04/18/07

Page 3
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Eberline Services

ANALYSIS RESULTS

SDG 8658 Client TA IRVINE
Work Order R704053-01 Contract PROJECTH# IQB2023
Received Date 04/10/07 Matrix WATER
Client Lab
Sample ID Sample ID Collected Analyzed Nuclide Results + 20 Units MDA
IQB2023-01 8658-001 02/19/07 04/12/07 Gross Beta 66.2 + 3.8 pCi/L 2.47

.
Certified by /714}% Ayc&y””"‘*
Report Date 04/13/07

Page 1
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Eberline Services

QC RESULTS

SDG 8658 Client TA IRVINE
Work Order R704053-01 Contract PROJECTH# IQB2023
Received Date 04/10/07 Matrix WATER
Lab
Sample ID Nuclide Results Units Amount Added MDA Evaluation
LCS
8658-002 Gross Beta 11.2 + 0.76 pCi/Smpl 11.5 0.555 97% recovery
BLANK
8658-003 Gross Beta -0.102 + 0.30 pCi/Smpl NA 0.563 <MDA
DUPLICATES ORIGINALS
30
Sample ID Nuclide Results + 20 MDA Sample ID Results + 20 MDA RPD (Tot) Eval
8658-004 Gross Beta 70.6 + 4.3 3.94 8658-001 66.2 + 3.8 2.47 6 44 satis.
SPIKED SAMPLE ORIGINAL SAMPLE
Sample ID Nuclide Results + 20 MDA Sample ID Results + 20 MDA Added SRecv
8658~005 Gross Beta 153 + 5.8 3.82 8658-001 66.2 + 3.8 2.47 84.3 103

LY

5
Certified by e, pplesre_
Report Date 04/13/07

Page 2
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EBERLINE

SERVICES

April 23, 2007

Ms. Michele Chamberlin

Test America, Inc.

17461 Derian Avenue, Suite 100
Irvine, CA 92614

Reference: Test America Project No. IQA2793
Eberline Services NELAP Cert #01120CA (exp. 01/31/08)
Eberline Services Report R703151-8655

Dear Ms. Chamberlin:

Enclosed is a Level IV data report (on CD) for the results of one water sample received at
Eberline Services on January 31, 2007. The sample was originally analyzed according to the
accompanying Test America Subcontract Order Form; results were reported on February 23,
2007. The originally requested analyses were gross alpha/gross beta (EPA900.0), tritium (H-3,
EPA906.0), and strontium-90 (Sr-90, EPA905.0), Ra-226 (EPA903.1), and Ra-228 (EPA904.0).
This report contains the additionally requested gross beta (EPA900.0) and gamma spectroscopic
(EPA901.1) results. Quality control samples consisted of LCS’s, blank analyses, duplicate
analyses, and matrix spikes (gross beta only). All QC sample results were within the limits
defined in Eberline Services Quality Control Procedures Manual.

Please call me if you have any questions concerning this report.

Regards,

W ﬂ%xf/’ﬂ\/

Melissa Mannion
Senior Program Manager

MCM/njv

Enclosure: CD Report

Analytical Services

2030 Wright Avenue

P.0. Box 4040

Richmend, California 94804-0040
(510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487

1 www.eberlineservices.com
NPDES - 1392
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Chain-of-Custody & Sample Receipt Information
Analysis Results
Sample Analysis Raw Data
Aliquot Information
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Test/America

ANALYTICAL TESTING CORPORATION

SUBCONTRACT ORDER - PROJECT #IQA2793

SENDING LABORATORY: RECEIVING LABORATORY:
TestAmerica - Irvine, CA Eberline Services
17461 Derian Avenue. Suite 100 2030 Wright Avenue
Irvine, CA 92614 Richmond, CA 94804 %/ %1
Phone: (949) 261-1022 Phone :(510) 235-2633
Fax: (949) 260-3297 Fax: (510) 235-0438
Project Manager: Michele Chamberlin
Standard TAT is requested unless specific due date is requested => Due Date: Initials:
Analysis Expiration Comments
Sample ID: 1QA2793-01 Water Sampled: 01/28/07 10:40
Gross Alpha-O 07/27/07 10:40 EPA 900.0, DONT FILTER, 5 day HT!, sub to
Eberline
Gross Beta-O 07/27/07 10:40 EPA 900.0, DONT FILTER, 5 day HT!, sub to
Eberline
Level 4 + EDD-OUT 02/25/07 10:40 **LEVEL IV QC, ACCESS 7 EDD**
Radium, Combined-O 01/28/08 10:40 EPA 903.1 & 904.0, DONT FILTER, sub to
Eberline
Strontium 90-O 01/28/08 10:40 EPA 905.0, DONT FILTER, 5 day HT!, sub to
Eberline
Tritium-O 01/28/08 10:40 EPA 906.0, DONT FILTER, sub to Eberline
Containers Supplied:

1 gal Poly (IQA2793-01L)
1 gal Poly (1QA2793-01M)
1 gal Poly (1IQA2793-01N)
40 ml Amber Voa Vial (IQA2793-010)
40 m! Amber Voa Vial (IQA2793-01P)
40 ml Amber Voa Vial (IQA2793-01Q)

SAMPLE INTEGRITY:
All containers intact: [Q/ Yes [J No Sample labels/COC agree: E( Yes [ No Samples Received On Ice:: O Yes m/No
Custody Seals Present: O Yes N/No Samples Preserved Properly: O Yes m/No Samples Received at (temp):
' 1o/ EEEE
\ /\r/f /;ﬁ,uv// // gg/ﬂ : bt’\ ’ {S
Released By ' " L Date “Time Received Htr \ \ \ Date Time!
Released By Date Time Received By Date Time
Page 1 of 1
4

NPDES - 1395



JVerville
4

JVerville
4


DA e RNV LIT T LN

I B -
)
3

Chent: mT Mﬁu C’A City //Z’U(Ug State C : N
Date/Time receivedm 71 ! ,goc No. /@A 277 > N/\\ < \01 [

T A} \\
Coniainer |.D. Nao. ,‘:’Q Q'(CQT Requested TAT (Davs) PO Received Yes]|[ ] Nol ]

INSPECTION
g Custody seals on snipping coniamer imiact” ves W] Nol[ T N/i& !
z Custody seals on shipping coniamner cated & signed” Yes ] No | TN
z Custody seals on sampie comamers imact”™ ves | ] No | N 7(
4 Custody seals on sample coniainers cated & signad” Yes | ] No | TN/ y%‘
g Facking matenal 1c ( Wﬁ [ Drv | )( i !
& Number of samples In snippINg contamner Sampie Martry _U ’
7 Number of coniainers per sample {g (Or see Lol '
g Sampies are mn correct comnamear Yeg '7(. Noil ]
g Faperwork agrees with sampies” Yes Iy ] No [ ]
10. Sampies have: Tape| | Hazard iabels | ] Radiapels| ] Appropnate sample labels M :
11 Samples are: In good condition {\f] Leaking [ ] Broken Conmamer |} Missirmg [ ]
i Samples are: Preserved [ ] Not praserved V} pH Preservative
13. Describe any anomalies:
14 Was P.M. notified of an%aheﬂ Yes{, ] No| | Date
15 " Inspected by Date:et U ( ) time C', 7){

Customer i | ' ‘ : ! Customer Sampie |
Sampie No. I jotalag] mR/Mhr ! Wipe | No. " cpm ' miR/ihr wine
1
| | ‘ | | | |

!
!

|
|
f I
i ‘

Calipration gate

lon Chamber Ser. No.

Calibration date

Alpha Meter Ser. No.
Calibration date

Beta/Gamma Meter Ser. No.

Form SCP-02, 06-24-05 Page AS of A14

‘over 55 years oi oualily nuciear services”
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Eberline Services

ANALYSIS RESULTS

SDG 8655

Work Order R703151-01

Received Date 03122{07

Client TA IRVINE
Contract PROJECT# IQA2793

Matrix WATER

Client
Sample ID

I0A2793-01

Lab

Sample ID ~ Collected Analyzed

8655-001

01/28/07 03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07
03/28/07

Nuclide Results + 2¢ Units
Gross Beta 57.8 + 3.2 pCi/L
K-40  (G) U pCi/L
Mn-54 (G) U pCi/L
Co-58 (@) U pCi/L
Co-60 (G) U pCi/L
Cs-137 (G) U pCi/L
Eu-152 (G) U pCi/L
Eu-154 (G) U pCi/L
Ra-226 (G) U pCi/L
Th-228 (G) U pCi/L
Th-232 (G) U pCi/L
U-238 (@) U pCi/L
Am-241 (G) U pCi/L
Am-243 (G) U pCi/L

1.90
350
13.
19.
13.
13.
36.
42.
27.
21.
59.2
1520
17.5
140

PR - N =R N Sy

Certified by (}”9"/

Report Date 04/19/07

Page 1
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Eberline Services

QC RESULTS

SDG

8655

Work Order R703151-01

Received Date 03/22/07

Client TA IRVINE
Contract PROJECT# IQA2793

Matrix WATER

Lab
Sample ID

LCs
8655-006

BLANK
8655-007

Nuclide

Gross Beta

Co-60

(G)

Cs-137 (G)

Gross Beta

K-40

Mn-54
Co-58
Co-60

(G)
(G)
(G)
(G)

Cs-137 (G)
Eu-152 (G)
Eu-154 (G)
Ra-226 (G)
Th-228 (G)
Th-232 (G)

U-238

(G)

Am-241 (G)
Am-243 (G)

DUPLICATES

Sample ID Nuclide

8655-008 Gross Beta

K-40
Mn-54
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Ra-226
Th-228
Th-232
U-238
Am-241
Am-243

(G)
(G)
(@)
(G)
(G)
(G)
(G)

Results Units Amount Added MDA
10.9 ¢ 0.79 pCi/Smpl 11.5 0.638
256 + 12 pCi/smpl 253 6.67
245 + 10 pCi/smpl 241 7.22
-0.179 + 0.30 pCi/Smpl NA 0.550
U pCi/smpl NA 109
U pCi/Smpl NA 3.86
U pCi/Smpl NA 3.80
U pCi/smpl NA 4.37
U pCi/Smpl NA 4.50
U pCi/Smpl NA 12.6
U pCi/Smpl NA 13.1
U pCi/Smpl NA 9.23
o) pCi/Smpl NA 6.94
U pCi/Smpl NA 19.5
U pCi/Smpl NA 520
U pCi/Smpl NA 5.64
U pCi/Smpl NA 68.5
ORIGINALS
Results + 20 MDa Sample ID Results i 2g MDA
59.4 + 3.3 1.90 8655-001 57.8 + 3.2 1.90
U 189 U 350
U 9.48 U 13.1
u 15.1 U 19.0
U 9.60 U 13.4
U 9.95 U 13.1
U 24.6 U 36.6
U 27.9 U 42.6
U 18.1 U 27.9
U 14.5 U 21.7
U 37.5 U 59.2
U 986 U 1520
U 49.8 U 17.5
U 164 U 140

Evaluation

95% recovery

101% recovery

102% recovery

30

RPD (Tot)

3

44

O O 0O L O O 0O O 0 O 0O O O

satis.
satis.
satis.
satis.
satis.
satis.
satis.
satis.
satis.

satis.

satis.

satis.
satis.

satis.

Certified by

Page 2

v

Report Date 04/19/07
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Eberline

Services

SDG 8655
Work Order R703151-01
Received Date 03/22/07

Client TA IRVINE

Contract PROJECT# IQA2793

Matrix WATER

8655-009 Gross Beta 131 + 4.7

2.24 8655-001 57.8 + 3.2 1.90

70.

104

Certified by ‘(:hg:a\///r

Report Date 04/19/07
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O 28-MAR-07

TMA Corporation

otne caton ot srons e cwant

10

8655

i

g2

IGAR793~01

Reviewed @) Dat&wg 2 B

o seste 2eben aoma

57.7

2. 780
5. 450
1. 61
3.15
60, 4

1.89
0. 892

Pl

130337 Gross Alpha: Gross Beta Analysis
~ R7G1193 ABCALC V 1.05
MM
Counted g7. 740~ 7 on Cl for 100. 00 min.
0. 1 124. 800 mq
Aliquot Sample Weight
ALFPHA
Ingstrument = GAlW 109
Counts = 8. 000
Gross cpm = Q. 080
Background = 0. 065
Observed CPM = 0. 015
Cross talk fac = . 005
True CPM = -0, 064 L
Inst Std. Fac. = 1. 060 g
Ad justed CPM = ~0. 068
Eff (cpm/dpm) = G.
DPM of Aliquot = —~{3.
pCi /1 = -
1 sigma % Ervr = /59 140
2 sigma %4 Err = 115 914
{1 sigma err) = 0. 800
(2 sigma err) = 1.587
LTV (95 %) = 1. 32
MDa (3. 000 = 2. 94
MDA (2. 71) = 2. 89
CRITICAL LEVEL = 1.18
Q¢ Summary
ac GMT YR ALPHA BETA TIME
BKG 846, 995 7 0. 065 0. 9467 0. 00
=13 g2. 641 O 1. 0460 1.014 0. 00
Frevious 3 counts Time Detecteor ID
8é&, 95 R7-MAR-Q7 16:52 GAW 109 BK
27, 4% 28-MAR-07 8:28 GAW 109
837, 482 ZB-MAR-07 922 GAW 109
PFreavious 3 counts Time Detector ID
Bé& 770 27-MAR-07 11:28 GRB 109 (82 )e027
84, 995 27-MAR~07 1&6:52 GRB 109 BK
Q7. 682 28-MAR-07 9:22 GRB 109

7N

124. 800 mg

e axits cises oest o dndne bmene 10309 Sesaa Sitse

801.1 min
10. 0 min
10.0 min

s S0t s e Srabs 00se ptn Hosow s

100. ¢ min
NoB801.1 min
\ 10. ¢ min

b ada vt rowe SHise S4vS purT SO s S4Au EALRY Fabbe Sstes ees Soaes

Counted Weight

e s somee S Ses22 A0S Saben

R
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03/28/2007 16:22 Eberline Services, Inc. ' 8655-6 82
R701193 QC Evaluation - LCS QC-LCS #60753

Status: PASS

Source LCS
Sample No. 6
Analyte GrBeta
Geometry ST
Separation Date #2
Count Date 87.740-07
Ah quot 1
' AﬁqgcﬁiUmts SMPL ‘
Yield 1
Result 10.875
Error @ 2s (abs.) 0.773
Error @ 2s (%) 74
MDA 0.63763
Result Units PC_I/SMPL
_Nuclide Sr90
Standard ID AA1-B-(15)
Qty (ml) 0.6
Activity (dpm) 27.31
Calib. Date 306.500-1996
Half Life (days) 10580
Decay Date 87.740-07
Added (pCi) 11.51
Added Error @ 2s (%) 4
F/A Ratio 0.945
FIA Ratio Error @ 2s (%) 8
LCL 0.80
LWL 0.87
UWL 1.13
UCL 1.20
Status PASS
Flag

10

£
Initials/Date )(’ 5

3128/

60753

NPDES - 1401
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28-MAR-07 TMA Corporation BLES— & 82
~ 130338 Gross Alpha, Gross Beta Analysis QC~LCE #460753
~ R701193 ABCALC vV 1.05 3 -

MOM Reviewsd Wr)ate 3@@ '

Counted 87. 740~ 7 on C2 for 100. 00 min.

: 1. 00 smpl 59, 100 mg 59. 100 mg
Aliquot Sample Weight Counted Weight
ALFPHA BETA
Instrument = GAW 110 GRB 110
Counts = 2. 000 1107. Q00
Gross cpm = 0. 020 11. 070
Background = 0. 062 1. 347
Observed CPM = -0, 042 9. 703
Cross talk fac = 0. Q06 0. 230
True CPM = -0, 099 7. 726
Inst 8td. Fac. = 1.053 1. 00&
fd justed CPM = ~0. 105 2. 784
Eff (cpm/dpm) = 0.11%9 0. 405
DPM of Aliquot = ~0. 878 24. 142
pCi /Zsmpl = -0, 3946 10,9
1 sigma 4 Err = =28. 852 3. 6246
2 gigma % Err = 5&. 551 7. 107
(1 sigma err) = 0. 114 0. 394
(2 sigma ert) = Q. 224 0.773
LTV (95 %)y = 0. 188 11. 5
MDA (3. 002 = 0. 552 0. 638
MDA (2. 71) = 0. 541 0. 634
CRITICAL LEVEL = 0. 220 0. 303
QC Summary
ao GMT YR ALPHA BETA TIME
BrE B6. 995 7 0. 062 1. 3467 0. 00
SF B2 661 0O 1. 083 1. Q04 0. 00
" Previous 3 counts Time Detector 1D lLLangth Cpm
B4 995 27-MAR~0O7 146: 52 6GaW 110 BK NO801.1 min 0. 00
/7. 645 28-MAR~-07 B:28 GAW 110 Y 10. ¢ min 0. 00
/7. 682 2B-MAR-07 9:22 &AW 110 \ 10. 0 min 0. 00
— Previous 3 counts Time Detector 1ID l.ength Cpm
B& 770 27-MAR-07 11:28 GRB 110 (82 9027 4 N 100.0 min 1. &%
B4, 995 27-MAR~Q7 16:52 GRB 110 BK N801.1 min 0. 00
837, 682 28-MAR-Q7  7:22 GRB 110 \ 10.0 min 0. 00
¢¢Q> (O’\
17\7,@
11
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¥ 8
03/28/2007 16:23

R701193
Source BLANK
Sample No. 7
Analyte GrBeta
Geometry ST
Separation Date #1
Separation Date #2
Count Date 87.740-07
Aliquot 1
- Aliquot Units SMPL
Yield 1
Result -0.17869
Error @ 2s (abs.) 0.295
Error @ 2s (%) 165.1
MDA 0.55031
Result Units PCI/SMPL
Status PASS
Flag

Eberline Services, Inc.
QC Evaluation - BLANK

o Nd

12

8655-7 82
QC-BLANK #60754

Status: PASS

Initials/Date, ’CPJ

3(2.8(>)

60754

NPDES - 1403
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LT 2R-MAR 07 TMA Corporation g8655- 7 82
1003 3% Gross Alpha, Gross Beta Analysis QC—BLANK #60754

R7D1193 ABCALC vV 1.05 7 6)0
MEH Reviewed gz& Datef} 2
Counted 87. 740~ 7 on €3 for 100.00 min.

1. 00 smpl 52. 400 mg 5%. 400 mg
—~ Aligquot Sample Weight Counted Weight -~
ALPHS& BETA
Instrument = GalW 111 GRB 111
Counts = 0. 000 B3, 000
Gross cpm = 0. 000 7 0.830
Background = 0. 042 fxf 1. 000
Observed CPM = ~0. 042 -G, 170
Cross talk fac = 0. 0. 230
True CPM = -3 -G, 161
Inst 8td. Fac. = 1. i. 001
Ad justed CPM = -0, ~0. 161
Eff (cpm/dpm) = 0. 0. 405
DPM of Aliquot = -0, 397
pCi /smpl -0, 179 <;>
1 sigma 4 Evrr . 218 84. 248
2 sigma %L Evrr . B39 165, 127
(1 sigma err) . 167E~02 G. 151
(2 sigma errt) 0. 160 . Q. 295
LTV (95 %)y = 0. 135 0. 248
MDa (3. 002 = G. 474 0. 550
MDA (2. 71} = Q. 465 0, 547
CRITICAL LEVEL = 0. 181 ¢. 259
QC Summary
ag GHMT YR ALPHA BETA TIME
BRHG B&. 995 7 0. 042 1. Q00 0. 00
GF 82. 661 0 1. 080 1. 001 0. 00
Previous 3 counts Time Detector ID Length Cpm
B4, 995 27-MAR-07 16:52 GAW 111 BK \NoB0O1L.1 min 0. 00
857, 645 28-MAR-07 8:28 G6aW 111 \ 10. 0 min 0. 00 . a
87. 682 28-MAR-07 9:22 GAW 111 Ay 10.0 min 0. 00
 previous 3 counts Time Detector ID Length Cpm ~
B&H 770 27-MAR-07 11:28 GRB 111 (93 18471 11 N 100.0 min 0. .28
B4, 995 Z7-MAR-07 16: 52 GRB 111 BK N 8011 min 0. 00
&7, 482 28-MAR-07 9:22 G6GRB 111 \ 10. ¢ min 0. 00
)U?)
2 (z@[rﬁ

13 NPDES - 1404
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03/29/2007 08:49 Eberline Services, Inc. 8655-8 82
R701193 QC Evaluation - DUP QC-DUP#1 60755

Status: PASS

Source DUP ORIGINAL
Sample No. 8 1
Analyte GrBeta GrBeta
Reference Date 28.778-7 28.778-7
Separation Date #1 e D
Separation Date #2
Count Date 87.824-07 87.740-07
Aliguot 0.3 0.3
Aliguot Units L L ,
Yield T 1 \/
Result 59.443 57.749
Error @ 2s (abs.) 3.189 3.147
Error @ 2s (%) 5.4 5.4
MDA 1.8988 1.8968
Result Units PCI/L PCI/L
RPD 3
UCL 30.00
RER
Criterion
Status PASS
Flag

£
12q(0)

Initials/Date

60755

14
NPDES - 1405
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’ﬂ,ﬁamﬁé§w07 ™A Corporation g6&E55- g 82
15 35 09 Gruss Alpha, Gross Beta Analysis QC-DUP#1 40755

CR7CII93 a&BCALLC V 1. 05 [ .
MO Reviewed EZQ Date ‘5&?"@ Z
Counted 87. 824~ 7 on C1 for 100 00 min.

G. 300 1 126, 200 myg 126. 200 mg
~ Aligquot Sample Weight Counted Weight
ALPHA
Instrument = GalW 109
Counts = 7. 000
Gross cpm = Q. 070
Background = 0. 045
Observed CPM = 0. 005
Cross talk fac = 0. 005
True CPM = -3, 076
Inst Std. Fac. = 1. 060
Ad justed CPM = -3, 081
Eff (cpmifdpm) = 0. 075
DPM of Aliquot = -1, Q79
pCi /1 = -1, AR
1 sigma %4 Err = 4. 040
2 sigma A Err = 4. 159
{1 sigma err) = 0.778
(2 sigma err) = 1. 83
LTV (95 4) = 1. 28
MDA (3. 00) = 2.97 1. 90
MDA (2. 713 = 2. 91 1.89
CRITICAL LEVEL = 1.19 0. 893
Q¢ Summary
Go GMT YR ALPHA BETA TIME
BKG B&. 995 7 0. 065 0. R&67 0. 00
g 82, 661 O 1. 060 1. 014 0. 00
PFrevious 3 counts Time Detector 1ID Length Cpm
87. 645 28-MAR-07 8:28 GAW 109 \ 10.0 min 0. 00
§37. 682 28-MAR-07 9:22 6AW 109 Y 10.0C min 0. 00
87, 740 28-MAR-07 10:45 GalW 109 (B2 )B655 1N 100.C min 0.02
 previous 3 counts Time Detector ID Length Cpm
B6. 995 27-MAR-0Q7 146:52 GRB 109 BK NoBOL. L min 0. 00
87, 682 28-MAR-Q7 9:22 GRB 109 N\ 10.0 min Q.00
7. 740 2B8-MAR-07 10:45% GRB 109 (82 18655 1N 100.0 min 14. 82
% qxéj
VL

15 NPDES - 1406
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03/29/2007 08:50 Eberline Services, Inc. 8655-9 82
R701193 QC Evaluation - MS QC-MS#1 60756

Status: PASS

Source MS ORIGINAL
Sample No. 9 1.
Analyte GrBeta GrBeta
28.778-7 28.778-7
Ao
Count Date 87.824-07 87.740-07
_Aliquot 0.3 0.3
Aliquot Units L L .
Veld |1 T /
Result 130.91 57.749 :
Error @ 2s (abs.) 4.620 3.147
Error @ 2s (%) 3.5 5.4
MDA 2.2381 1.8968
Result Units PCI/L PCI/L
Nuclide Sr 90
Standard ID | AA1-B-(15)
Qty (ml) 1.1
Activity (dpm) 27.31
Calib. Date 306.500-1996
Half Life (days) 10580
Decay Date 87.824-07
Added (pCi) 21.10
Added Error @ 2s (%) ° 4
Spike Activity 39.273
Original Activity 17.325
Activity Difference 21.948
Error Difference 7.641
F/A Ratio 1.040
F/A Ratio Error @ 2s (%) 8.624
LCL 0.80
LWL 0.87
UWL 1.13
UcL 1.20
Status PASS
Flag

Initials/Date ‘ 0>
3R\

60756

16
NPDES - 1407
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(Y o,
 EE-MAR-07 TM& Corporation 8455~ 9 82
PhDE510 Gross Alpha, Gross Beta énalysis QC-MS#1 60756

~ R70G1193 ABCALC V 1.05 .
oy ] Reviewed wnate ﬁzyg 2 )

scounted a7. 824~ 7 on C2 foar 100. 00 min.

0. 300 1 127. 700 mg 127. 700 mg
I 4ligquot Sample Weight Counted HWeight
ALPHA BETA
Instrument = GAW 110 GRB 110
Counts = 1é&. 000 3470. 000
( Gross cpm = 0. 160 34. 700
‘ Background = O, 062 1. 367
Observed CPM = 0. 098 33. 333
Cross talk fac = 0. 005 0. 264
True CPM = -, 082 33. 355
Inst Std. Fac. = 1.083 1. 006
Ad justed CPM = -0, 087 33, B55
Eff (cpm/dpm) = 0. 074 0. 385
DPM of Aliquot = -1. 164 87. 186
pCi /1 = -1.75 131.
1 sigma %4 Evrr = 57. 237 1.801
2 sigma L Err = 112. 184 3. 529
{1 sigma ert} = 1. 00 2. 36
(2 sigma err) = 1.96 4. 62
LTV (95 Z) = 1. 65 135.
MDA (3. 003 = 2. 94 2. 24
MDA (2. 71) = 2. 88 2. 23
CRITICAL LEVEL = 1.17 1.06
QC Summary
Go GMT YR ALPHA BETA TIME
BKEG 846, 995 7 0. 062 1. 367 0. 00
8F 82 6461 0 1. 083 1. Q04 0. 00
- Previous 3 counts Time Detector ID Length Cpm
87, 645 28-MAR-07 8:28 64AW 110 \ 10.0 min 0. 00
B7. 482 28-MAR-Q7 9:22 G6AW 110 \ 10. 0 min 0. 00
87,740 Z8-MAR-07 10:45 GAW 110 (82 )B6ES & N 100.0 min -0. 04
~ Previpus 3 counts Time Detector ID Length Cpm
g4, 995 27-MAR-0O7 16:52 GRB 110 BK NoBOLL 1 min 0. 00
87, 682 28-MAR~-07 9:22 GRB 110 \ 10. 0 min 0. 00
87. 740 28-MAR~07 10:4% GRB 110 (82 8655 & N 100.C min 2. 76
L?>\oﬂ
( o VA

17 NPDES - 1408
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Thermo/NUtech Gel{li} Analysis Report

18

PAGE 1

h PCT /- ACT ERR “ERR
fﬁ/4yld‘v 2 sigma 2 sigma

fﬁ§§!Q$ 01 QO04 6952 THA # (GLY) B&ED i
TIERD = 28, 778 2007 0. 5000 L Aliguot
o440 3. A9FE+02 < 3. 499E+02 DET LIM
My B4 1. BL2E+01 < 1. 312E+01 DET LIM
Con L 1. 201E4+0G1L < 1. RO1E+QL DET LIM
Lo S0 1. 336E+01L o 1. 3B&E+QL / DET LIM
Cuild? 1. 309E+01 <01, 3Q9E+Q1 DET LIM
EFulhz 3. &H1E+QL < 3. 661E+OL DET LIM
Euilsd 4, 287E+01 <4 257E+01 DET L.IM
Fhal 2. &4 1E+0Z 4, 018E+02 DET LIM
Q"?é 2. 787E+01 < 2 787E+01 DET LIM
2. 167E+G1 2. LETEHOL DET LIM

5, 2R4E+01 < 5, 924E+01 DET LIM

1. 524E+03 1. 524E+03 DET LIM

1. 752E+01 < 1. 7RIZEA0L DET L.IM

1. &23E+01 L 1 403E+02 DET L.IM

&i“Lﬁ& #&HOT7HE “A@ QO046%953 TMA # (GLY) 84655 &
TIERO = 87,084 2007 1. 0000 SMPL Aliquot
K 40 4. 610E+01 9. HAHE4E+OL DET LIM
M L4 &, 300E+QQ & 300E+QQO DET LIM
Co B8 &, VTEHQD Wb, 179E+AQO DET LIM
Co &0 &, HGEBE+GO (2. 5865 +/~ 0. 122 E+G2 4., 8%
Ceil7 7. 220E+00 (2. 450 +/— 0. 101) E+QG2 4. 1%
Bulhz 1. B&AE+QO]L <1, B&AE+OL DET LIM
Eulhd 1. B71E+0G1 1. B7LIE+OL DET LIM
Bandb 1. 05 1E+0] < 1. 051E+0Q1L DET LIM
h288 8. &&7E+GO B, GAETEHQO DET LIM
Thad: 3. 015E4+01 < 3 015E+QL DET LIM
G I7HE+02 < LT74E402 DET LIM

4, A9RE+Q1L 4, 495E+01 DET LIM

nf’*%g Q. B34E+QO w9 B34E+QO DET LIM

NPDES - 1409
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Thermo/NUtech Gelli) Analysis Report

NPDES - 1410

LG APR-07 PAGE 2
O MCLIDE MDA BCT 4 f - “ERR
2 sigma
(TN et vt o st mats ot vt s i s vt s o i . o vt et A8 54 S st 18 S et S R At i 58 4R 4 55 R 4 4 B, e Pt S R e S e S s L e S 5 s i S o S S Bt el St A8 B W
Ac-BLANK #60754 00046954 TMA # (GLY) 8655 7
_ TZEROD =  87.014 2007 1. 0000 SMPL. Aliquot
K40 i. OF0E+02 < 1. OF0E+02 DET LIM
M 54 3. B6&BE+00 < 3. BESE+00 DET L.IM
Co 58 3. BOOE+0O < 3. BOOE+00 DET LIM
Co 60 4. 3LFE+00 < 4. B6BE+00 DET LIM
Cuia7 4. 498E+00 < 4. 498E+00 DET LIM
C Euis2 1. RL&EE+01 £ 1. 265E+01 DET LIM
Euisa 1. 306E+01 < 1. 306E+01 DET LIM
Fp2io 7. 481E+01 2 1. AROE+02 DET LIM
Rarié . 2B0OE+00 < 9. 230E+00 DET LIM
Thag &. 9BBE+00 < b, 93BE+O0 DET LIM
ThEgR 1. 947E+01 < 1. 947E+01 DET LIM
Uo2ae 5. 202E+02 < 5. 202E+02 DET LIM
AmPdl 5. &37E+00 < 5. 437E+00 DET LIM
Am243 5. 362E+00 L b B54E+01 DET LIM
GU-DUPHEL 60755 DO04L95S TMA # (GLY) 8655 8
TZERD = 28,778 2007 0. 5000 L Aliquot
Ko 40 i. BY0E+02 < 1. 890E+02 DET LIM
M B4 . 475E+00 £ 9. 475E+00 DET LLIM
Co 58 1. 509E+01 < 1. BOFE+01 DET LIM
Ca &0 9. 6OBE+00 2 9. 605E+00 DET LIM
Cui137 9. 951E+00 < 9. 951E+00 DET LIM
Eulsa 2. AL4E+OL < 2. 464E+01 DET LIM
2. 793E+01 £ R 793E+01 DET LIM
( 1. B12E+01 £ 1. 812E+01 DET LIM
ThRes 1. 452E+01 < 1. 452E+01 DET LIM
Theaz 3. 749E+01 < 3. T49E+01 DET LIM
0 238 9. B&LE4E+OR I 9. BLHAE+0R DET LIM
AmPal 4. 9B3E+OL < 4. 983E+01 DET LIM
PRy S 1. P6BE+O1 < 1. 641E+OR DET LIM

19

/
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04/11/2007 09:29 *

Eberline Services, Inc.
R701193 QC Evaluation - LCS
Source LCS LCS
Sample No. _6 6
Analyte Co 60 Cs137
Geometry MB MB
_ ReferenceDate |} =~ = &
Separation Date #1
Separation Date #2
Count Date 87.014-07 87.014-07
Aliguot 1 1.
Aliguot Units SMPL SMPL )
Yield 1 1
Result 256.5 245 v/
Error @ 2s (abs.) 12.200 10.100
Error @ 2s (%) 4.8 4.1
MDA 6.668 7.22
Result Units PCI/SMPL PCI/SMPL
Nuclide Co 60 Cs137
Standard ID K1-F-(03) Q1-A-(03)
Qty (ml) 0.3 0.25
Activity (dpm) 9340 2200
Calib. Date 001.708-1995 353.708-2005
Half Life (days) 1925 11020
Decay Date 87.014-07 87.014-07
Added (pCi) 252.6 240.6
Added Error @ 2s (%) 4 4
F/A Ratio 1.016 1.018
F/A Ratio Error @ 2s (%) 6 6
LCL 0.80 0.80
LWL 0.87 0.87
UWL 1.13 1.13
UCL 1.20 1.20
Status PASS PASS
Flag
20

\)\J

8655-6 GLY
QC-LCS #60753

Status: PASS

%w\\,o’\

60753

NPDES - 1411
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04/11/2007 09:30
R701193
Source BLANK
Sample No. 7.
Analyte Cs137
Geometry MB
. Reference Date :
Separation Date #1
Separation Date #2
Count Date 87.014-07
_Aliguot 1
Aliquot Units SMPL
Yield
Result <4.498
Error @ 2s (abs.) 0.000
Error @ 2s (%) 0.0
MDA 4.498
Result Units PClI/SMPL
Status PASS
Flag

Eberline Services, Inc.
QC Evaluation - BLANK

21

8655-7 GLY
QC-BLANK #60754

Status: PASS

Y\

\A;

60754

NPDES - 1412
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04/11/2007 10:57 Eberline Services, Inc. 8655-8 GLY
R701193 QC Evaluation - DUP QC-DUP#1 60755

. Status: PASS .

Source DUP ORIGINAL
Sample No. ) 8 1
Analyte Cs137 Cs137
Reference Date 28.778-7 28.778-7
| = SeparationDate#t [ . - p o
Separation Date #2 , i
Count Date 95.985-07 87.565-07
Aliguot 0.5 0.5
_Aliguot Units Lo L
‘ ;Yi*élﬂ ‘ _ ) .
i Re§ylt 9.951 13.09
Error @ 2s (abs.) 0.000 0.000
Error @ 2s (%) 0.0 0.0
MDA 9.951 13.09
Result Units PCI/L PCI/L
RPD
UCL 20
RER
Criterion N
Status PASS
Flag

15%1»4f\

60755

22 & NPDES - 1413
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0 S S 1

CowEds (513 98)

R XX

Y

HaEh

LIBR=LLL

eLY 1

REF TIME=

0.50000 L

R R e 9 30 3RS O 3R 3 30 30 30 S 3 0 30 30 30 3 30 30 S 0 GE SR 30 30 30 30 31 38 3038 3 30 3 3 3 30 30 0 3R SR 3R 0 30 3 0 3 30 3 S0 30 30 3R H S S I SRS

G-b MB B7.566 7 4027 MIN

28,778 7

070

FHFRSHFEERRER TR RRSEEHBRERREEEER SRR ERE R TR R HFRRRE SRR R F R

aﬁk)zfy\ozvﬂ

. PR-ENERGY-GAMMA BRANCH
KEV FRAC
K40 4. 602E+11 DAYS

wags (1460, 85) 0. 1106000

2. 772E+Q1 DAYS
#xsed (0 320 03 Q. 102000

Fin 54 3. 125E+02 DAYS
B#axs ( 834, 83) 1. 000000
Co &7 2. 7O0E+02 DAYS
wEew { 122, 04} 0. 852000
wuwa { 136, 47) 0. 111000
Con 58 7. 130E+01 DAYS
#HEE ( 810, 76) 0. 990000
Co &0 1. 9221E+03 DAYS
#aad (1173, 21) Q. 299200
#udg (1332, 48) 1. 000000

Sr 85 6. BROE+O1 DAYS

1. 000000

Y o B8 1. O6LE+Q2 DAYS
weEw {898, 00) 0. 220000
#add (1836, 10) 1. GO0000

Cdi10Yy 3. B30E+02 DAYS
wHEe% (88, 03) 0. 039000
8niil3 1. I150E+02 DAYS
wawi (391, 40) 0. 642000
Tell23M 1. 197E+Q2 DAYS
#aue (159 007 0. 841000
I 131 8. C40E+Q0 DAYS
waEwd (364, 50) 0. 820000
Cs137 1. 102E+04 DAYS
wHa# ( L6l &H4) 0. 851000
Eulga 4. 821E+03 DAYS
¢ 121.78) 0. 254000
#we {344, 31) 0. 245000
w##ua { 778, 87) 0. 120000
CoEuEsw (P63, 36) 0. 132000
weEd (1112, 04) 0. 124000
{1408. 027 0. 198000

T

Eulbd 3. 105E+03 DAYS
e ( 123.07) G, 390000

SPECIAL ANALYSEIS

1. Q00E+DOO

2. 299E-01

8. 777E~-01

8. 599E-01

5. 647E-01

9. 790E~0O1

5. 353E-01

4. B24E-0O1

8. 10E-01

7. 016E-01

7. 115E~-0O1

&, 293E-03

9. 963E-01

7. F16E-01

9. 870E-01

EFFICIENCY CPM CORR DPM
FRAC CNTG DECAY NOW

LAMBDA= 1. 506E~12 DECAY=

0. 00928 0.396 3. BB4E+0Z s
LAMBDA= 2. 501E-02 DECAY=

0. 03285 0.296 8. B2SE+01 s
LAMBDA= 2. 218E-~03 DECAY=

0. 01516 0.194 1.278E+01 s
LAMBDA= 2. B47E-03 DECAY=

0. 06160 0. 425 8. OBPE+00 s
0. 05832 0.412 6. 365E+01 s
LAMBDA= 9. 722E~03 DECAY=

0. 01554 0. 183 1.191E+01 s
LAMBDA= 3. 40BE-04 DECAY=

0. 01128 0.182 1.6&610E+01 s
0. 01008 0.146 1.452E+01 s
LAMBDA= 1. O&3E-02 DECAY=

0. 02266 0.336 1.4B2E+01 s
LLAMBDA= &. 501E-03 DECAY=

0. 01425 0.181 1.384E+01 s
0. 00752 0. 101 1.349E+01 s
LAMBDA= 1.9&4E-03 DECAY=

0. 06859 0. 402 1.503E+02 s
LAMBDA= 6. 027E-03 DECAY=

0. 02809 0.269 1.494E+01 s
LAMBDA= 5. 791E-03 DECAY=

0. 05345 0. 390 8. 680E+00 s
LAMBDA= 8. &21E-02 DECAY=

0. 02969 0.292 1.200E+01 s
LAMBDA= &. 290E-05 DECAY=

0. 01843 0. 227 1.448E+01 s
LAMBDA= 1. 438E-04 DECAY=

0. 06164 0. 424 2.710E+01 s
0. 03104 0.306 4. 029E+01 s
0. 01608 0.211 1.092E+02 s
0. 01342 0.192 1.0B1E+02 s
0. 01183 0.191 1.303E+02 s
0. 00959 0.141 7.420E+01 s
LAMBDA= 2. 232E-04 DECAY=

0 23 ) 1. 756E+01 s

ERROR

16

<7

16
<

26

“

PCI/L
AT TZERO

9. 499E+02

9. 458E+02

1. 312E+01

106

FANAY

0
o

AR AN AN AN AT

RN
o
(]

8. 475E+00

&, &G&FE+O1

1. 201E+01

1. 482E+01

1. 336E+01

2. 494E+01

1. 827E+01

1. 7B81E+01
1. B20E+02

1. 91BE+01

1. 099E+01

1. 718E+03

1. 309E+01

 462E+01
. GL1E+O1
. 924E+01

. 1B4E+02
. 741E+01

=080 n

1. 603E+01
NPDES - 1414
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el E
A

. FB210

4é

- Razdé

L EEER

e

. Th2ag

835
L 22
HHHE

ThE32
e ST

12

U 235
74
85

B L
3%

U 238

{ 723, 28) 0. 202000
{ 873 142 Q. 117000
(1004, 75) 0. 170000
(1274, 49) 0. 336000
7. 451E+03 DAYS
( 46, 50) 0. 040000
5. 851E+05 DAYS
{ 186. 1O) 0. 040000
{ 24=2. 00) 0. 078000
{ 351. 96) 0. 393000
{ 60%. 32) 0. 484000
&, PE7E+02 DAYS
¢ 84.37) 0. 004480
( 238. 62) 0. 448000
{ 583.17) 0. 287000
5 113E+12 DAYS
{ 338. 40} 0. 104000
{ 211. 100 0. 250000
( 9468, 907 0. 150000
2. 571E+11 DAYS
¢ 72.81) 0. 004000
¢ 84 24) 0. 051000
{ 143.78) 0. 132600
{ 185 72) 0. 540000
¢ 205, 31) 0. 050000

i. 633E+12 DAYS

waaw (1001, 10}

Am2ad
HHEE

AmEd3
74

{

¢

0. 008280

1. 582E+05 DAYS

5%. 54)

0. 359000

2. F04E+Q6 DAYS

74. &7

0. 660000

0.01713
0. 01459
0.01295
0. 01048

LAMBDA=
0. 04912

LAMBDA=
0. 04843
0. 04042
0. 03052
0. 01971

LAMBDA=
0. 06906
0. 04083
0. 02043

LAMBDA=
0. 03146
0. 01407
0.01335

LAMBDA=
0. 046956
0. 046908
0. 0546467
0. 04850
0. 04536

LAMBDA=
0. 01299

LAMBDA=
0. 06689

L.AMBDA=
0. 06761

7.

1.

7.

1.

2.

4.

4.

~y

[

0. 224
0. 198
G.178
G. 164

303E-05

0. 546

185E-04

0. 448
0. 384
0. 329
0. 295

FELE-04

2. 315
0. 415
0. 270

356E-13

0. 316
0. 231
0. 220

LF6E~12

. 473
. 314
414
. 407
. 387

cCooONe

Z45E~13

0. 182

381E-06

0. 467

387E-07

24

6473

& 4B7E+QOL s w5
1. 160E+02 s o 1
8. 092E+Q1 s “ 7
4, LGAE+QL s < 4
DECAY= 9 945E-01 16
2. 776E+Q2 36, 2174 2.
DECAY= 9, 999E~-0O1 486
2. 315E+02 5 <r 2.
1. 219E+02 s < 1.
2. T46E+Q1 s <r 2.
3. 093E+01 s <r 2
DECAY= 9 433E-01 316
7. 481E+03 10. 24% 7.
2. 269E+01 s <r 2.
4. 608E+01 s or 4,
DECaAY= 1. QCOE+CGO 41G
F. &H0E+QL 5 < B
6. 576E4+01 s <r 5.
1. 099E+02 s <r 9
DECAY= 1. Q0O0OE+QQ 346
2. 326E+04 & 374 2
G, BHEFE+QE 10.24% B
5. 510E+01 s <4
1. 55&6E+01 s <r 1
1. 70BE+02 s KA |
DECAY= 1. Q0CE+QO0 1G
1. 692E+Q3 s “ 1.

DECAY= 9. %%7E-~01 416

1. 9244E+Q1 s < 1.
DECAY= 1. QQOE+QO 126G
1. 409E+Q2 s & 374 1.

. 921E+01

. O59E+02
. 38&6E+01
. 2B7E+01

515E+02

OBLE+02 -
098E+02

474E+01
. 787E+01

144E+03
167E+01

401E+01

. 702E+Q1

F24E+01

. 897E+0Q1

. OFE6E+O4
. 918E+02
. RG4E+01
. 402E+0Q1
L 53FEX02

524E+03

752E+01

26FE+02
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BEEEEREFREERETRRE TR L SRR RER RS F R R SRR REE R R R R R RN R R EH

Besy  BLY G-6 MB 87.566 7 402.72 MIN  0.50000 L 070

LIBR=LLL REF TIME= 28.778 7
BB R A6 S I I 3 30 33 33 2 M S I H A 30 S R 3 A S 0 S I I 0 3 3 M S I B

b 340 30 30 R 3 30 30 30 3 5 3 3 B 3 H 3 30 35 30 30 R 0 30 36 30 30 B9 30 3R 3R 0 30 30 30 30 3 30 S 3R JE B H R B SR R R 30 30 36 30 H 30 30 HE R R SR

FOGTOUP. .« .o e 8655 ¥ Time of count 87. B&b& 2007
# SBample. .. .. L L Lo oo 1 % Reference GMT....... .. 28. 778 2007 #
# Element. . .. ... o e # Elapsed Live Tm.......... 402. 7167 #
# Type code. ... ... ... .. ... ... .. GL.Y # Dead Time Pckt............ 0. 020688 =
#OIDL 0L 134a2793~-01 ¥ Background GMT. .. .. ... 83. 001 2007 *
# Geometry, detector........... MB—& # Standard GMT. .. ... .. .. 81. 753 2007 #
# oAliquobt. .. 0.5 # Days since TO.. .. ........ 58. 78761 #
# Unit of Aliguot. ... ... ... 00 L # Time on........... &: 35 PDT 28-MAR #
# Data Sheet Units........... RCI /L # Time off. .. ...... 13: 18 PDT 28-MAR #
# oLdbravryg. ..o L o LLL # Calc Time. .. .. .... 01: 25 Z9-MAR-07 *
B R R A IR R I I H I I I I R R I 02 26 3R 3 R S 3
# Blope. ... . ... 0o . 1.00378 % Width slope. .. ... ... .. ... 0. 0094611 #
# Intercept. ... ... ... ... ... -, 293% % Width offset. ... ......... -, 044159 #
# Xw#z22 TERM. ... ... .. ~0. 14895948BE~-05 % Sensitivity. .. ... ... ... ... ..., 4, %
MP:L7. 673070, GBP 25 PEAKS

He g B H 3 3 3R 3 2 3 S R 3 30 3 30 B3 30 30 30 S0 3 S 0 S0 S0 0 30 R R I 3

PR OIT ENRG LEFT WD BRGND FWHM AREA CHAN CPM ERR EFF K FIT
1 0 15.3 14 & 1277 1.65 275 15. 6 6. 83E-01 22.40. 029 0 0.00
2 O 25. 7 23 8 5B36 1.89 146995 25.9 4. 22E+01 1.10.135 0 0.00
30 46. 2 44 & 2397 1.87 220 44. 3 5 46E~01 346 .20.78%9 0 0.00
4 Q &3. 9 &2 5 1927 1. 36 253 63.9 6. .27E-01 27.2 6.82 0 0. 00
5 0 73. 7 70 13 5044 3. 16 2607 73.7 &6.47E+Q00 6.4 6.94 0 0.00
b O 85 2 82 8 2665 2. 09 732 85. 2 2. 31g+00 10.2 6.88 0 0. 00
70 2.1 0 & 1930 2.77 =207 2.0 5 14E-01 35.0 6.79 0 0.00
g 0 1868 0 182 8 1994 1.78 201 185.7 4. 99E-01 38.9 4.85 0O 0. 00
2 Q 199.2 197 &6 1363 1. 34 118 198.8 2.92E-01 50.8 4. 64 0 0. .00

10 0 23%9.4 234 11 1956 2. Q0 439 238.9 1.09E+00 20.6 4.08 0 0. .00

11 0 294.5 291 7 L9 1. 91 135 293.8 3 35%5E-01 39.0 3.50 0 0.00

12 0O 351.7 347 % 891 1. 76 294 350.8 7.31E-01 1.5 3.11 O 0.00

12 0 5109 503 13 740 3. 23 F42 50%. 6 2. 34E+00 7.0 2. 28 0 0.00

14 0 BB2. 5 577 11 580 2. 81 165 5B81.1 4 11E~-01 29.8 2.07 © 0.00

i O 608.9 603 9 474 2. 14 253 607.5 6. #8E-QL 17.0 2.00 0 0.00

16 O 727.2 722 7 273 2. 66 78 725. 6 1. %93E-01 37.9 1.71 0O 0.00

170 210.9 905 10 310 3. 05 122 909.0 3. 04g~01 28.5 1.42 0 0.00

i 0 96B. 5 962 10 304 3. 11 70 9665 2 .24E-01 39.4 1.34 0 0.00

12 0 1119.6 1113 9 228 2. 41 109 1117. 5 2. 71~01 27. 3 1. 19 0 0.00

PROIT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

20 0 1300.9 1294 10 138 4. 54 50 1298.8 1. 24E-01 49.8 1.04 0O 0.00

#1000 1351.3 1347 5 b2 2. 44 22 1349. 2 5. 34E-02 61.5 1.00 O 0.00

22 0 1461.0 1450 20 174 4. 13 1093 145%9. 0 2. 71E+00 4.50.933 0 0.00

®3 0 1728.9 1719 14 63 2. 96 41 1727. 2 1. 03E-01 48.20.806 © 0.00

24 0 1764.1 1755 14 69 3. 82 138 1762. 3 3. 43E-01 16.20.791 0 0.00

25 0 1831.6 1825 10 50 1. 81 23 1829. 9 5. BIE-O0R 63.60.762 0O 0.00

FUHM=8QRT( 4. 06643E+00 + 4 39335E~03 #E)

B R R R R G 3 36 S 3R 38 30 30 36 30 38 30 30 30 40 30 3 30 30 3 SE 0 30 30 40 0 30 30 30 36 0 S0 300 40 3 H S SE 3 S0

BACKGROUND INFO 8655 GLY 1 87. 566 7 G- & BG DATE 83.001 7
He U 3 R R R R I 0 30 3 S B A 3 3 R B B SR R A I e SR H A R R R R R E R R

e e FEE A o o e e e e v A Zadusnselute BACKGROUND = oo v V- NET v
ENERGY CPM “ERROR ENERGY CPM “ERROR CPM  %ERROR
&3, Bé 0. 6273 27. 18 62. 00 0. 6050 L2 27 0. 0223%wsuu#R
2. 08 0. 5143 3%, Q0 92.00 0.8395 17.48 -0, 3252 71. 41R
184, 0B G. 4989 38. 91 25 3. 16 0. O00&#RRER
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199, 22 0. 2919 50.77 198. 00 0.13468 8. 40 0. 1551 95 84R
. 23%. 44 1.0893 20. 65 238. 60 1. Q927 24. &4 =0, 0034 xm#auR
~ 29445 0. 33%2 38. 97 295, 20 0. 4484 23.71 -0. 1132148, 73R
G351 68 0. 7309 19. 55 351.90 0.9939 16.09 -Q. 2630 81. 54R
%10, 88 2.3392 &.96 511. 00 2. 5557 9. .91 -0. 21465139, 08R
582, bl 0. 4106 29. 82 583. 10 0. 6196 24.95 -0, 2090 94. 37R ~
&08. 93 0. 6279 17. 01 &09. 30 1.1349 15 11 ~0. 5070 39. 85R
a7, 24 0.192%9 37.93 727.20 0.1475% 3125 0.0454190. 47R
?10. 88 0. 3038 28. 47 ?11. 10 0.48B74 24.25 -0. 1836 79. 78R -
Fa&E. B0 G. 2236 39. 36 ?68. 70 0. 3678 40.79 -0.1441120. 66R ‘
1119, &2 0. 2714 27. 27 1120.30 0.4106 11.71 ~0. 1391 63. 45R
o 14asl, QL 2.7136 4,52 1461. 00 3. 4125 20. 00 -Q. 898% 81. 52R
1728, 95 0. 1028 44. 21 172%9. 60 0. 0779 22. 85 0. 0249211, 73R
1764, 06 0. 3427 1&6. 22 1764. 50 0. 4181 12 56 -0. 0753101, 52R

17 PEAKS REJECTED BY BACKGROUND

B oE R M 30 3 3 3 3 3 30 A 30 33 H 6 4 R 3 3 30 3 0 3F 3 3030 S0 0 R H 0 SE 0 0 36 5E 3 3R 40 30 3 SE - 38 0 S0 3 0 36 3 b HE S0 3R R 3 S0 H SR SR S0 0 SRR 3

INTERFERING ISOTOPE ANALYSIS 8655 GLY i 87. 566 7 G- 6 :
35503 3B A3 3B 96T ST 0 0 36 263 T 200363 0 FE 0 6306063 3603 BB I6 S 0 I B I M e

MONE FOUND
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GC USED IN DATA REDUCTION OF SAMPLE BALL 1 GLY RUN AT 87. hées/2007

BACKGROUND FOR GELI DETECTOR &6 OF 83.001/2007 3687. 46 MIN

ERERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR

&2.0 0. 6050 52 27 511.0 2. 5857 9. 91 1120.3 €. 41086 11.71
D20 0.8395 17.48 583. 1 0. 461946 24.95 1173. 2 0. 0362 32.09
143.0 0. 1067 0. 00 60%9. 3 1.1349 15 11 1238. 1 0. 1865 21.93
186.0 0.4983 1316 &61. & 0.1018 50.78 1332. 5 Q. 0574 26.83
198.0 0.1368 8. 40 727.2 0.1475 31.25 1337.7 C. 0000 0. 00
#38.6 1.0927 24 66 846. 0 0. 0625 0. 00 1461. 0 3. 6125 20.00
279.0 0.10358 0. 00 860.4 0. 1051 26. 65 1586. 0 €. 0773 G. Q0
#9752 0.4484 23.71 F11.1 0. .4874 24 .25 1591. 0 0. 1319 29.72
3538.4 01999 34,31 F68. 7 03678 40.79 1729. 6 Q. 0779 22.85
3519 0.9%939 1609 1001. 0 0.0475 26.11 1764. 5 0.4181 12 56
GELI STANDARD EFFICIENCY GC FOR DETECTOR G- & OM 3729/ 7
HIGH RADIUM STANDARD L.OW RADIUM STANDARD
NORMALIBED % LENGTH IN NORMALISED % LENGTH IN
GMT YEAR CPM ERROR MINUTES GMT YEAR CPM ERROR MINUTES
5. 765 71,4354 12 275 24. NG 4. 652 7 1.344C 13. 744 26.
20, Tha 7 1.4106 11.030 21. NG 20.778 7 1.3707 13. 413 21. NG
@b, 507 7 1.4487 13.714 22. NG 29. 884 71,3666 12. 322 &£8. NG
34,893 71,4070 11. 890 23. NG 34. 911 7 1.357% 14. 031 26. NG
47. 974 7 1.4316 12. 505 25. 47. 994 7 1.355C 14 222 23. NG
55. 959 7 1.3986 10. 685 22. 55. 939 7 1. 3656 13 68B1 27. NG
&1, 703 71,3933 11,019 20. &1. 811 7 1.3744 14. 949 20. NG
&9, 881 7 1.4140 11.728 31. 69, 906 7 1.3635 14 524 20.
Té. 856 71,4175 11, 608 29. 76. 810 7 1.3438 13. 154 35,
81. 753 71,4002 11,462 21. 81. 6946 7 1.3658 13. 879 25,
AVERAGE 1.4092 0.014 AVERAGE 1. 3607 0. 010

CALIBRATION LINE FROM STANDARD FOR G~ & OF 81. 753 7

- ENERGY= 0. 293900 + 1. 0037800%#CH + -1 4895%595E-0&6%CH®®2
- FlHM  =8QRT( —~0. 0442 + 0. Q0961 1%ENERGY) (CO60= 3. 573}

EFFICIENCIES FOR GEOMETRY MB & CALIBRATED 26&. 000 2007

- ENERGY “Z EFFCY ENERGY % EFFCY ENERGY % EFFCY EMERGY % EFFCY

50. 0 &, 107200 100. 0 f. 645700 300. O 3. 450500 0.0 0. Q00000
55. 0 &, 445200 110. 0 6. 429700 500. @ 2. 317600 0.0 0. 0Q0000
&0, 0 b, 706800 130.0 5. 979700 700. 0 1. 760600 0.0 0. Q00000
&5, 0 6. 856800 150. 0 5. 530600 1000.0 1. 300000 0.0 0. 000000
70.0 & 935900 170. 0 5 131300 1400.0 0. 264500
80.0 &. 944800 190. 0 4. 777700 2000.0 0. 695400
0. 0 &. 828800 250. 0 3. 948100 3000. 0 0. 479200
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HHEN GRS RS RREHF AR AR SRR H R R R HH R AR AR RS %%%%%%%%%%%**%%%%%%w

8655 1 eLY G8TOR 070
- ERHEHE %*%-§-%%%%***%**%%&9%%*%-Xi'-§'-§~~§€'%%%%%%%ﬁ%%%%%*%%%%*%%ﬁ%*#%%*%%%%%%%***%%%%#*%%%%%&
PK  ENERGY CPM %ZERR COMMENT
1 15.3 0.68 224 ... e
2 BE. 7 G220 L.l RS
3 as.2 0.55 3.2 .o Pb210s
5  73.7 6,87 B4 Am243s
& 852 2.31 10.2 NO GEN. . ... .ottt Cs136
20 1300.9 0. 12 49.8 ..o
21 1351.3 0.05 61,5 . Lttt
25 1831. 6 0.06 63,6 . oot
REJECTED PEAKS
B 4 63.9 0. 02 F9.9 oottt e
B 7 921 =0.33 1.8 ..
B 8 186.0 0.00 F9.9 .0t Cs136 U 235s Ra226s
B 9 199.2 0.16 F5. 8 AC22B . .. ...t
B 10 2394 0.00 99.9 Th22B . .. ... ...t Th228s
B 11 294.5 —0.11 99.9 Ra226 ... ...t Rul103 Ir192s
B 12 351.7  —0.26 BL.5 ... Ra226s
B 13 510.9 ~0.22 99.9 Ac228 Th228 ................... Lal40 RulO&6 Na 22
B 14 5825  =0.21 948 ... Th228s
B 15 &0B.9  —0.51 39.9 . ... ... RU103 Ra22és
B 16 727.2 0.05 99.9 AC228 Th22B ... ... ..t
B 17 910.9  ~0.18 79.8 AC22B ... .. ... Th232s
B 18 968.5  =0.14 99.9 AC22B ... .. ... ... Sb124 Th232s
B 19 1119. 6  =0.14 &63.4 RA226 ... oot
B B2 1861.0  ~0.90 BL1.5 .. ... K 40s
B 23 1728. 9 0.02 99.9 RAZZE . ..ot ie et
B 24 1764.1  =0.08 99.9 RA22E ... . oottt
28
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; 0 R IR AR I I I I 6 2R 0 2 3 B B R AR H I B R A 3 3 R R B 2 R R B

BARS O GLY b G-5 MB 87.014 7 784.88 MIN  1.00000 SM 177

LITBER=LLL REF TIME= 87.014 7 10981
A I H A R R R R R B R R R R R R R R

&/\)p' ]o'\o/,

SPECIAL ANALYSIS

o~ PE-ENERGY-GAMMA BRANCH EFFICIENCY CPM CORR DPM ERROR PCI/SMPL
' KEV FRAC FRAC CNTG DECAY NOW PCT AT TZERDO -
K 40 4. 40ZE+11 DAYS LAMBDA= 1. BO&E-12 DECAY= 1. 000E+00O 16
14461 (1460. 85) 0. 110000 0. 00478 0. 049 9. 347E+01 s78. 504 4. 211E+01
s Gr Bl 2. 772E+Q1 DAYS LAMBDA= 2. 501E-02 DECAY= 1. O00OE+QOQ 16 ,~
#33#%  ( 320, 03) C. 102000 0.01865 0.158 8. 30BE+01 s < 3. 742E+01
Mn 54 3. 125E+02 DAYS LAMBDA= 2. 218E-03 DECAY= 1. OCOE+0Q0 26 e
##ei ( B34, 83) 1. 000000 0. 00810 0.113 1. 399E+01 s < &6, 300E+00
Lo 57 2. 7O00E+02 DAYS LAMBDA= 2. 567E-03 DECAY= 1. 000E+0Q 106 o
- oEwEs (122 06) 0. 852000 0. 03201 0.199 7. 31BE+00 s < 3. 295E+00
#awe (1346 473 0.111000 0. 03254 0. 2287 & 297E+01 s < 2. 836E+01
Co 58 7. 130E+01 DAYS LAMBDA= 9. 722E-03 DECAY= 1. QO0OE+Q0 46 .
##we ( BLO, 76D 0. 20000 0. 00831 0.113 1. 372E+01 s < 6. 179E+0Q0
Qo &0 1. 921E+03 DAYS LAMBDA= 3. 60BE~04 DECAY= 1. OOQE+0Q 46
1173 (1173, 21) 0. 999200 0. Q0594 3. 254 5 48&4E+0Q2 s 2. 384 2. 471E+02
1333 (1332 48) 1. 000000 0. Q0524 2.986 5. 6F4E+02 s 2. 3BYU 2. 565E+02
Br 85 b, BROE+O1 DAYS LaMBDA= 1. 063E-02 DECAY= 1. QQOE+Q0 46
owwwx (0 513.98) 1. 000000 0. 01229 0. 164 1. 337E+0L s < 6. 024E+00
. 1. 0&66E+QZ2 DAYS LAMBDA= & 501E-03 DECAY= 1. O00E+QQ 76
##EE (898, 00) 0. 220000 0. 00740 0. 116 1. 655E+01 s “ 7. 453E+00
¥ (1834 100 1. 000000 0. 00378 0.041 1.074E+01 s < 4. g@37E+00
CdiNe 3. 530E+02 DAYS LAaMBDA= 1. 964E-03 DECAY= 1. 0Q0E+GO 16
wwad (88, 03) 0. 039000 0. 02265 0.192 2. 169E+02 s < 9.770E+01
Enli13 1. 150E+02 DAYS LAMBDA= 6. 027E-03 DECAY= 1. O0QE+Q0 46 -
##aE ( 391, 40) 0. 642000 0. 01557 0. 160 1. 60BE+01 s < 7.229E+00
Telzd3M 1. 197E+02 DAYS LaMBDA= 5. 791E~03 DECAY= 1. OCOE+0Q0 26
Cowwrs (159, 00) 0. 841000 0. 03151 0. 217 8. 183E+00 s < 3. 686E+00
I 131 8. 040E+Q0 DAYS LAMBDA= 8. 621E-02 DECAY= 1. Q0QE+0Q 96 )
#uaw { 3464, 50) 0. 820000 0. 01659 0.168 1. 233E+01 s < 5. BEBE+QQ
oo Leld7 1. 102E+04 DAYS LAMBDA= &. 290E-05 DECAY= 1. 000E+0Q00 36 .
 AER U b6l &4) 0. 851000 0. 00990 4. 584 5 439E+02 s 2. 05% 2. 450E+02
Eulbha 4. B21E+03 DAYS L.AMBDA= 1. 43BE-04 DECAY= 1. 000E+0Q 486G ,
#EE% (12178} 0. 254000 0. 03198 0. 226 2. 778E+0L s < 1. 251E+01
wadest (0 344 31) 0. 245000 0. 01747 0. 149 3. 477E+01 s < 1. B&LE+O]
w#E% ( T78.87) 0. 120000 0. 00861 0.112 1. 080E+02 s < 4, 84&6E+O1L
#Hwt ( 963 3&) 0. 132000 0. Q0714 C. 124 1. 31BE+02 s < B F36EFO0L
#ead (1112, 04) 0. 124000 0. 00625 0.111 1. 432E+02 s < 6. 451E+01
#x#¥ (1408, 02) 0. 198000 0. 00497 0. 052 5 249E+01 s < 2. 364E+01
Eulb4 3. 105E+03 DAYS LAMBDA= 2. 232E-04 DECAY= 1. QQOE+00 486G
#¥wg (123 07) 0. 390000 0. 29 2 1. B9&6E+OL s < 7. 18BE+0Q0

NPDES - 1420


JVerville
29


583 ( 582, 03) B71E+02

0. 008000 0. 01103 0.095 1. 081E+03 &5, 764 4
~oaEEE (7230 26) Q. 202000 0. Q0919 0. 105 5. 481E+01 s < 2 B59E+01
o wEEE (730 148) 0. 117000 0. 00779 0.111 1. 223E+02 s < BS11E+QL
C wwEE (1004, 75) 0. 170000 0. 00&4BE 0.111 9. 491E+01 s T 4. 275E+Q1L
wiEx (1274, 49) 0. 336000 0. 00548 0. 064 3. 48BBE+01 s 2 1. B71E+01
" Pb2i0 7. 451E+03 DAYS LAMBDA= %, 303E-05 DECAY= 1. 0GOE+O0 16 o
#xwE (46, 50) 0. 040000 0. 00153 0.212 3. 475E+03 s < 1. B65E+03
- Rag2é 5. BRIiE+05 DAYS l.AMBDA= 1. 1BBE-06 DECAY= 1. OOOE+0O0 486
#Hu¥ (186, 10) 0. 040000 0. 02907 0. 227 1. 956E+02 s “<r 8. 811E+01
o R (242 00) 0. 078000 0. 02387 0.198 1. 045E+0R s < 4. 796E+01
wxx ( 351, 96) 0. 393000 0.01712 0. 1585 2. 309E+01 s < 1. 040E+01
###E# (609, 32) 0. 484000 0. 010461 0. 120 2. 333E+01 s 1. 051E+01
L Tha28 6. 987E+OZ DAYS LAMBDA= 9. 921E-04 DECAY= 1. 000QE+0C0O 316 .
##4% ( 238, 62) 0. 448000 0. 02416 0.208 1.924E+01 s =r B. 667E+00
583 ( 583.17) 0. 287000 0. 01101 0.095 3. 020E+01 s65. 76% 1. 3&60E+01
ThE32 5. 113E+12 DAYS LAMBDA= 1. 35&E-13 DECAY= 1. 000E+00 416G
##u# (338, 40) 0. 104000 0. 01774 0.171 9. 268BE+01 s < 4. 175E+01 -
#EE® ( F11.10) 0. 250000 0. 00750 0.126 6. 693E+01 s < 3. 015E+01 -~
#HEE ( 968, F0) 0. 150000 0. 00710 0.118 1. 109E+02 s < 4. F98E+01
U 235 2. 571E+11 DAYS LAMBDA= &. &94E-12 DECAY= 1. OCOE+0CO 346 ‘
#e#s (0 143.78) 0. 132600 0. 03239 0. 226 5. 259E+01 s < 2. 36FE+01
#### { 185.72) 0. 540000 0. 02911 0.227 1. 447E+01 s “r 6. B19E+00
weEe {205, 31) 0. 050000 C. 02721 0.207 1. 520E+02 s < &, B4BE+O1
U =238 1. 633E+12 DAYS LAMBDA= 4 24BE-~13 DECAY= 1. O00E+0QQ 16 -
wEaE (1001, 10) 0. 008280 0. 00490 0.116 2. 037E+03 s < 9. 174E+02
A L 1. BBZE+05 DAYS LAMBDA= 4. 3B1E-Q6 DECAY= 1. QQOE+0QO 416G
®ax (5% 54) 0. 359000 0. 00581 0.208 9 978E+01 s < 4. 495E+01
Ama24d 2. 904E+06 DAYS LAMBDA= 2. 3B7E-07 DECAY= 1. O00E+0Q 126 -
wEE® (T4 &7) 0. 660000 0. 01499 0. 209 2. 117E+01 s < 9. B34E+00
L
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e B A 3 B SE 35 3 35 45 30 B0 30 35 20 30 3 30 30 36 40 30 30 36 30 3 20 3R 8 3030 36 30 38 303 36 38 3 36 3 3 36 4 30 30 30 30 30 30 0 R 3 30 3 30 3 e A H N RN

. Be5h  GLY 6 G-5 MB B87.014 7 7B4. B8 MIN  1.00000 SM 777

LIBR=LLL REF TIME= 87.014 7 1098-1
FHFEFHFFFEEFRBRRFRRERBH SRR R R FRREE R R ERERRER SRR ERRERRE RS R H R H RN RIS HRR

R R R R R H R EHHEEE R BRI H R U R R R R AR F R AR B R R RE R AT REHEHR

HFOGBTOUR. . .. e 8655 # Time of count 87. 014 2007 %

o Sample. .. L L e 6 # Reference GMT......... 87.014 2007 = -
# Element. ... ... .. ... e # Elapsed Live Tm.......... 784. 8834 *» -
# Type code. ... .. ... .o GLLY ¥ Dead Time Pct............ 0. 004246
# ID. ..o oo, GC~-L.CS #60753 # Background GMT. ... .. .. 69,979 2007 #

# Geometry, detector........... MB~5% ¥ Standard GMT.......... 81. 670 2007 #
# Aliguob. ... o Lo 1. # Days since TO................. 0.0 %

% Unit of Aliquot. ... ... SMPL # Time on.......... 1720 PDT 27-MAR #

% Data Sheet Units........ PCI /7SMPL % Time off.......... - 6124 PDT 28-MAR #
#OLIBTATY. . ... LLL # Calc Time......... 04: 48 28-MAR-07 #
R Y Sy I e e E e e L Y L )

# Slape. ... ... ..o 1. 002937 # Width slape......... ... .. 0. 0046479 *#

# Intercept................ 0. 3038546 # Width offset. ... ......... 0. 955129 #

oo XEs2 TERM. ... ... .. -Q. 14347683E-05 # Sensitivity. . ... ... ... L. 4. #
' NP:L7,671777. GSP 11 PEAKS

EHEEREHFHFEREFEEFRREB BB AR ERRR SRR ERERRFE R BB R R R RRERBERERBEEER R R BRSNS
FAIT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT

110 27. 4 24 11 304 3.73 999 27.0 1.27E+00 4. 40. 1465 0122.00
2 10 31.5 24 11 1565 3.73 390 31.1 4. .97E-01 19.70.249 0 0.00
3 0 F2. 3 89 7 1800 1.69 237 1.7 3. 02E-01 30.5 2.45 0 Q.00
4 0 185 4 1B2 6 1447 1.46 191 184. 6 2 43E-01 32. 9 2. 91 0 0.00
500 239.4 235 8 1656 2028 171 238.5 2. 18E-01 42. 5 2.41 0 0.00
4 0 5115 504 12 896 2. 47 460 510.0 5. B6E-01 13.8 1.24 0 0.00
7 0 B83.2 B77 10 523 2. 65 141 B81.7 1.80E-01 32.2 1.12 0 0.00
B 0 661l.6 654 10 491 2. 43 3416 6600 4.61E+Q0 2.0 1.00 0 0.00
? 0 1173.5 1164 13 278 2.79 2579 1171.7 3.2%9E+00 2.40. 600 0 0.00
10- 0 1382. 8 1323 14 ins 2.98 2352 1331.2 3. 01E+00 2.40.527 0 0.00
Sl 0 1461.5 1452 15 71 2.77 233 1459. 9 2. 97E-01 11.40.481 0 0.00
- FWHM=84QRT( 7. 51412E+00 + -2. 02052E-04 #E)

B B 3 36 3 36 36 36 36 36 30 H OF R 30 30 S0 SR A 4 36 30 30 35 30 30 3 33 B 35 30 36 30 38 3 34 36 30 30 30 30 36 30 30 3030 30 b 3 S 3 30 36 30 30 30 30 e 30 30 303 0 30 S 3 0 30

BACKGROUND INFO 8655 GLY b6 87.014 7 6~ 5 BG DATE &9.979 7
B9 SR TR IR B3 3 3 3 3 H I 2 3 B B B SR 30 3 03 3 3 B B R A R R A

L —— T o — v P BACKGROUND—————— v VA NET~~=—y

ENERGY CPM  LERROR ENERGY CPM  ZERROR CPM ZERROR
G2, 31 0. 3020 30. 50 F2.00 0.3558 10.74 -0. 0538185, 33R
185, 41 0. 2429 32. 90 186. 00 0. 2547 20. 26 -0. 01376%3. 97R
239, 42 0. 2176 42. 47 238. &0 0. 2449 12. 98 ~0. 0273358. 10R
511,45 0. 5864 13. 82 511.00 0.6210 4.72 ~0. 0346248. 81R
583. 19 0.1797 32. 16 583. 10 0. 0843 28. 93 0. 0954 &5 76
p &61. 61 4. 6073 2. 04 661. 60 0.0238 0.00 4. 5835 2.08 o
1173, 49 3.28857 2. 36 117320 0.0319 0.00 3. 2538 2.38 -
1332, 85 3. 0053 £ 36 1332. 50 0. 0195 0. 00 2. 9858 2. 38
1441, 46 0.2965 11.35 14460. 80 0. 2473 7. 64 0. 0492 78. 50

4 PEAKS REJECTED BY BACKGROUND

%%%%%%%*%-ﬁ‘%%*%'ﬂ'****%%***%%****%&*%%%*%*ﬁ-*-ﬁ-%*%%*****%***%*%%*%**%********%*****4&

INTERFERING ISOTOPE ANALYSIS B655 GLY & .014 7 G~ 5 -
%%%%%%%*ﬁ%%%**%%ﬁ%*ﬁ%%*%%#**%%%*%*%*%%%%%*%%**%%*&**%**%%%**%%&%%#*%****%*%***%

MONE FOUND
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GC USED IN DATA REDUCTION OF SaMPLE 8655

o ENER

ROR
&0
. 00
. 00
. Q0
. 00
. b4
. 00
. 00
. 00
.90

LENGTH IN
MINUTES

26.

21.

22.

33.

21.

33.

23.

14,

23.

21,

EFFCY
00000
00000
00000
00000

& GLY RUN AT 87. 01472007
BACKGROUND FOR GELI DETECTOR 5 OF &% 27%/2007 2253. 0 MIN
ENERGY CPM ERROR ENERGY CPM ERROR ENERGY CPM ER
&2.0 0. 0664 32 82 511.0 0. 6210 4. 72 1120.3 ©.0447 83.
2.0 0.3568 10 .74 583. 1 0.0843 28.93 1173.2 €. 0319 0
143. 0 0. Q760 0. 00 640%.3 0.0634 42 90 1238.1 € 0135 )
186.0 0. 2567 20,26 661. 6 0. 0238 0. 00 1332. 5 €. 0195 0
i%8. 0 0.107% 38 22 727. 2 0. 0228 6. 13 1377.7 C. 0257 0
238.6 0. 2449 12.98 8464. 0 0. 0451 19 31 1460.8 0©. 2473 7
279.0  0.0510 0. 00 860. 4 0. 0351 0. 00 1586.0 0.0131 )
295. 2 0.0386 21.00 ?11.1 0.0755 29 39 1591.3 O 0321 O
338. 4 0.0542 21,60 F68. 9 0. 0469 46. 92 172%. 6 0.0145 o
351.9 0.04546 5307 1001.0 0. 0243 52. 32 1764. 5 0.0280 42
GELI SBTANDARD EFFICIENCY QC FOR DETECTOR 6- 5 OM 3/28/ 7
HIGH RADIUM STANDARD L.OW RADIUM STANDARD
NORMALISED % LENGTH IN NORMALISED %
GMT YEAR CPM ERROR MINUTES GMT YEAR . CPM ERROR
5, 72 7 0.9263 11.701 22, 113. 737 5 1.0543 5. 691
20. 820 7 0.94%946 10. 432 35. 115, 895 5 1.0268 6.707
2h. 774 70,9532 10. 394 34. 120. 831 5 1.0112 5 3%&
34,875 7 0.9302 10. 832 21. 123, 895 5 1.0173 &. 57&
47,951 7  0.9344 10. 954 27. 127.778 5 0.9253 8. 428
55, 923 7 0.9310 10.143 20. 163. 023 5 1.018% & 233
&1, 927 709529 11. 244 25, 262. 653 5 0.8772 2. 731
HY. FRb 7 0.9615 10. 491 28. 361. 604 5 0.9753 4. 215
76,810 7 0.9501 9. 859 33, 120. 9233 60,9544 3970
21.&70 70,9362 11.417 23. 130. 842 & 1.0028 5. 576
AVERAGE 0. 9425 Q.01 AVERAGE 0. 9987 0. 040
CALIBRATION LINE FROM STANDARD FOR G- 5 OF 81.670 7
GY= 0.303857 + 1.0029370%CH + ~1.436768BE~-Q&6#CH%#%2
FiHM  =8QRT( 0. 9551 + 0. Q0&480%ENERGY) (CO60= 3. 097)
EFFICIENCIES FOR GEOMETRY MB 5 CALIBRATED 68. 000 2007
ENERGY EFFCY ENERGY 4 EFFCY ENERGY EFFCY ENERGY A
50.0 0. 190020 100. ¢ 2. 758490 300. 0 1. 976590 0.0 0.0
55. 0 0. 366930 110. 0 3. 024350 500. 0 1. 258780 0.0 0.0
&0 0 0. 605530 130. 0 3. 243550 700. 0 0. 945520 0.0 0.0
&5 0 0. 890520 150. 0 3.208910 1000.0 0. 690860 0.0 0.0
70,0 1. 201490 170. 0 3.058700 1400.0 Q. 499470
820.0 1. 823920 190. 0 2. 867890 2000.0 0. 345950
0.0 2. 358930 250. 0 2. 320410 3000. 0 0. 240430

32
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'i"r%%‘ii'%%%&%%%%%%%%%%%%%%%%%**%*%%****%%%***%***%%*‘**'ﬁ'*%%%%%%%%%%%%*%%*%%%%**%#*‘é‘ﬂ'
B6LEE 4 GLY GSTOR 777 .
'355*'?i“*'%'i‘i‘*%%*%%‘&*%%%*'ﬁ'%'ﬁ"ﬁ'*%*%%%*%**ﬁ-***%%%*%%%**%*%%*%%%*%%**%%-***%***%*%***%*%*#ﬁ*;
PK ENERGY CPM %ERR COMMENT
1 27.4 127 B 8 . .
2 31.5 0. 80 197 o oo, “
b7 BB3. 2 0,10 5.8 . Th228s
b B 6616 € G BB 2L Cs137s
b 9 1173.5 7 3.25 2.8 Cs134+ Co &0s
BO10 1332.8 ¢ 2.99 2.8 .o Agl10 Co &0s
b 11 1461.5 0.05 78.5 . .o K 40s
REJECTED PEAKS
B3 92,3 =0.05 999 ..
B4 1854 ~0.01 999 ... Cs137c U 235s RazZlés
B 5 23948 ~0.03 99.9 TR22B . .. .o\t Th2z28s
B 6 5B11.5 =0.03 99.9 Th228 ... oo Lal40 Rul0é&6 Na 22
o N
33
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O s
TR R R R R S A I SR A R S 4R 20 3 2 30 36 35 35 36 20 T 36 30 0 30 8 30 36 36 30 46 3096 FH 30 26 SR B 3 30 I 30 30 35 30 30 30 30 30 3 2 3636 6 30 A 39

-
N

- ar

gh55

LIBR=LLL

CLY 7

REF TIME=

G-6 MB 87.014 7 78502 MIN

87. 014 7

1. 00000 SM

778

B EHFHEFEEERESEER R RS R G RFF R H BRI BRI HH IR E IR R H A H R R H RS

TR

. PA-ENERGY-GAMMA BRANCH
KEV FRAC
K 40 4. &02E+11 DAYS
#u#% (1460, 85) 0. 110000
. 5 2. 772E+0G1 DAYS
#rx® ( 320. 03 0. 102000
Mn B4 3. 125E+02 DAYS
#xxd ( 834, 83) 1. 000000
Co 57 2. 700E+02 DAYS
#xas (122, 06) 0. 852000
###id (136, 47) 0. 111000
Co 58 7. 130E+01 DAYS
w#u#t ( B10Q. 7&6) Q. 990000
CCo &0 i. F21E+03 DAYS

#HuEx (1173, 21)
#H#E (1332, 48)

gr 85
LR

Y &8

»x#e ( B98. 00)
#x## (1834, 10)

{

0. 299200
1. 000000

&, HROE+01 DAYS
513. 98) 1. 000000

1. O66E+QZ2 DAYS
0. 920000
1. 000000

Cdiow 3. R30E+02 DAYS
waux (88, 03) 0. 039000
SGnil3 1. 150E+02 DAYS
*#u8 ( 391, 40) 0. 642000
Tel23M 1. 197E+02 DAYS
##ue { 159, 00) O, 841000
T 131 8. O40E+00 DAYS

L owgrw ( 3464, 50 0. 820000
Culd7 i. 102E+04 DAYS
#u%  ( L&l &4) 0. 851000
Eulsz 4, 821E+03 DAYS
##%% (121, 78) 0. 254000
#Ewe ( 344, 311 Q. 245000

CowER® ( 778.87) 0. 120000

C Haad (963, 363 Q. 132000
#48% (1112, 04) Q. 124000
waa® (1408, 02) Q. 198000
Euls4 3. 105E+03 DAYS

X g2

{

123.07) 0. 390000

FRAC

LAMBDA=
0. 00928

LAMBDA=
0. 03285

LAMBDA=
0. 01516

LAMBDA=
0. 061460
0. 05832

LAMBDA=
0. 01554

LaMBDA=
001128
0. 01008

LAMBDA=
0. 02266

LAMBDA=
0. 01425
0. 00752

LAMBDA=
0. 06859

LAMBDA=
0. 02809

LAMBDA=
0. 05345

LAMBDA=
0. 029469

LAMBDA=
0. 01843

LAMBDA=

. 06166
03104
. 01608
. 01342
. 01183
. 00959

LAMBDA=

OP 0OOOOODO

i.

2.

=3

2.

9.

3.

i.

&,

1.

6.

5.

8.

&.

1.

2

SPECTAL ANALYSIS
EFFICIENCY

CPM CORR DPM ERROR  PCI/SMPL
CNTG DECAY  NOW PCT AT TZERO
5O4E-12  DECAY= 1. 0COE+00 16 —
0. 247 2. 420E+02 s <r 1. 090E+02 -
SO1E-02  DECAY= 1. 000E+00 16 —
0.208 6.219E+01 s < 2. BO1E+01
218E-03  DECAY= 1. OCOE+00 26 .
0.130 B. 581E+00 s < 3. B6EE+00
567E-03  DECAY= 1. 000E+0Q 106 -
0.298 5. 6BIE+00 s < 2. 559E+00
0.294 4.53BE+01 s < 2. 044E+01
722E-03  DECAY= 1. ODOE+00 46
0.130 8. 435E+00 s < 3. BOOE+00
608E-04  DECAY= 1. 000E+00 46
0.120 1.066E+01 s < 4. BOZE+00
0.098 9. 69BE+00 s < 4. 368BE+00
063E-02  DECAY= 1. QCOE+00 46
0.238 1.050E+01 s < 4. 728E+00
501E-03  DECAY= 1. 000E+0Q 76
0.131 9. 968E+00 s < 4. 490E+00
0. 065 8. 592E+00 s < 3.870E+00
964E-03  DECAY= 1. OCOE+00 16 |
0.281 1.052E+02 s < 4. 73BE+01
027E-03  DECAY= 1. 0DOE+0Q 46
0.188 1.043E+01 s < 4. 69BE+00 -
791E-03  DECAY= 1.0COE+00 26 -
0.279 6. 200E+00 s < 2. 793E+00
621E-02  DECAY= 1. O00E+00 96
0.203 8 352E+00 s < 3. 762E+00
290E-05  DECAY= 1. 000E+00 36 .
0.157 9. 9B6E+00 s < 4. 498E+00
438E-04  DECAY= 1. D0OE+00Q 486 -
0.298 1.902E+01 s < B. B6FE+00
0. 214 2. BOFE+01 s < 1. 265E+01
0.129 6. 701E+01 s < 3. O1BE+01
0.129 7.292E+01 s < 3.285E+01
0.121 8. 252E+01 s < 3. 717E+01
0. 095 5. OOSE+01 s < 2. 254E+01
. 232E-04  DECAY= 1. OCOE+00 486
34 5 1.239E+01 s < 5. 579E+00
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5%
R
Y
FE

- PbR10

4&

- RaR2é
35

WEEE
R
BB
1378

 Thooe

85

o

FHaEH

Theda
XSS
e
WH AR

U 235
85

S e

HE R

U 238

{ 723 263 G. 202000
¢ 873.18&) 0. 117000
(1004. 75) 0. 170000
(1274, 49) 0. 336000
7. 451E+03 DAYS
{ 46, 50) 0. 040000
5. B51E+05 DAYS
{ 186, 10} G. 040000
( 242, 00) 0. 078000
( 351.96) 0. 393000
{ &609. 32 0. 484000
(1377. &60) 0. 041800
& FB7E+OZ DAYS
( 84.37) 0. 004480
( 238. 62) 0. 448000
( 583.17) 0. 287000
5 113E+12 DAYS
{( 338. 40) 0. 104000
¢ 211, 1) 0. 250000
( 968. 90) 0. 150000
2. 571E+11 DAYS
( 84, 24) 0. 051000
{ 143.78) 0. 132600
¢ 185. 72) 0. 540000
¢ 205, 31) 0. 050000

1. 633E+12 DAYS

#Hax (1001, 10)

S/

Amedl
FE 5

Am 43
74

{

{

0. 008280

1. 5B2E+05 DAYS

52. 54)

Q. 359000

2. F04E+06 DAYS

74.67)

0. 660000

0.01713
0. 01459

0. 01295

0.01048

LAMBDA=
0. 04912

LAMBDA=
0. 04843
0. 04042
0. 03052
0. 01971
0. 00978

L.AMBDA=
0. 06906
0. 04083
0. 02043

L.AMBDA=
0. 03146
0. 01407
0. 01335

LAMBDA=
. 06908
0. 05647
0. 04850
0. 04536

LAMBDA=
0. 01299

L.AMBDA=
0. 06687

LAMBDA=
0. 06961

.

1.

9.

i.

&,

4,

4.

3

[~

0
)
O
O

. 150
. 132
. 118
102

303E-05

0

. B20

185E-0é

0.
0.
0.
0.
0.

313
261
217
195
060

F21E-04

2
¢
0

. 480
. 282
. 188

3546E~-13

o
o
0

. 226
. 152
. 137

LREE-12

2
0
0
Q

. 480
. 297
. 285
. 278

245E-13

0

. 124

381E-Q6

0

. 300

387E-07
4. B6Y

35

. 345E+01]
. 7853E+Q1
. 3HBE+OL
. B98E+01

LU L

DECAY=

Wwowmowo;

i. OOOE+CO

TR AN AT

2. 648E+02 s2l1. 70%

DECAY=
L &14E4+02
. 279E+01
. B12E+01
. Q49E+01
. 473E+02

= 1) s [ e

DECAY=
8. 017E+03
1. 540E+Q1
3. 150E+01

DECAY=
6. F09E+01
4. 323E+01
6. 854E+01

DECAY=
7. 039E+02
3. F49E+Q1
1. OF0E+Q1
1. 228E+02

DECAY=

DECAY=

1. 251E+01 s

DECAY=

1. 430E+02

-

gt o

-3
&

&
=3
k3

=3
k3
8

1. OCOE+0O0O
1. 155E+03 s

1. OOOE+OQ 486

<r
.:."

<“r
o7
&2, P24

1. OCOE+QO 316G

8. 1584
“r
or

1. 0COE+QQ 416

-

e
e
T
K

1. GOOQE+QQO 34C

8. 154

™

AN AR A

<

1. 0COE+QO 416G

“

1. O0OE+OQO 126

s 3. 89%

i6

i6

1. 957E+01
3. 492E+01

2. 417E+01 -

1. 306E+01
1. 193E+02

7. 272E+01
3. 729E+01
8. 162E+00 -
?. 230E+00
6. 635E+01

3. 611E+03
b.

3. 112E+01
1. 947E+01
3. 087E+01
3. 171E+02

. 779E+01
. 10E+00

Ut B o

5. 202E+02
5. 637E+00

6. 440E+01
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' %’%%%%*%%%*%%%%%%%*%%@%*%%%*%%*%*%*%%*%%*%%%%%%%%%%i-%%%*%%%%%*%*%%%%*%%%%%%%%*

Bess o GLY 7 G-6 MB B7.014 7 785.02 MIN  1.00000 &M 778

LIBR=LLL REF TIME= 87.014 7
HHEFRRFHERFRERRR B R RN AR RFRF R BE BB E R RR R R B R H R R B R R 30 R H R R B

SRR RS R R RRE R R R R ER W R R ERERERFEHE AR SRR RS R N H RS

FOBTOUP. « oot et e B&55 # Time of count 87. 014 2007 %
CF Bample. ... L e 7 # Reference GMT......... 87.014 2007 % -
# Element. . ... ... ... ., # Elapsed Live Tm. .. ... .... 785. 01467 #
# Type code. .. ... ... ..., GLY # Dead Time Pct............ 0. 002123 %
# ID. ... oL 4 QC~BLANK #60754 + Background GMT........ 83. 001 2007 =
# Geometry, detector........... MB~& ¥ Standard GMT. . ... ... .. 81. 753 2007 =+
#oAliquebt. .l 1. % Days since TO. ... . ... ... ...... 0.0 #
# Unit of aliquot. .. ........... SMPL. # Time on.......... 17:20 PDT 27-MAR #
# Data Sheet Units. ... .... PCI /SMPL. # Time off. ......... &: 24 PDT 28-MAR *
# Library. ..o Lo oo LLL # Calc Time......... 0b&: 48 28-MAR-07 *#
2 2 L L e A s e E T T R TRy Ry T X L L L T ey
# Slope. .. ... 1.00378 % Width slope............. . 0.0094611 =
# Intercept. ... ... ... ... -, 2939 # Width offset. ... ........ ... —. 044159 #
# X#%2 TERM. ... .. ... —~0. 14895948E-05 # Sensitivity. . ... ... ... ... ..., 4.
NP: L7, 671778, GBP 22 PEAKS

o R E RN R R A M RN N R E RS S HH

FROIT ENRG LEFT WD BKWGND FWHM ARES CHAN CPM ERR EFF K FIT
1 0 £25. 6 23 7 1746 1.73 27482 25. 8 3 BOE+QL 0.60.134 0 0. 00
2 0 46. 4 44 & 2965 1.98 408 46. 6 5. 20E-01 21.70.802 0O 0.00
3 0 63. 4 61 5 3270 189 445 63.4 5 67E-01 20,1 &6.81 0 0 00
4 0 73. 9 70 12 8405 2. .94 5157 74.0 4. 57E+00 3.9 &6.%94 0O (.00
5 0 85. 0 81 10 6192 1.98 1947 85. 0 2. 48E+00 B. 2 6.89 0 0.00
& 0 2. 6 0 & 3471 2. 11 &12 92. 5 7.79E-01 16.1 6&.78 0 0.00
7 0 185 9 183 7 3175 1.93 425 185.5 5. 42E-01 22.7 4.85 0 0.00
8 0 238 .2 233 9 3331 1. 46 352 E237.7 4.48BE-01 29.7 4.10 0O 0.00
7 0 295 4 291 8 2057 232 242 294.8 3.08BE-01 33.3 3.49 0 0.00

10 0 352.3 347 9 1755 217 381 351.4 4. 86E-01 20.5% 3.11 0O 0.00

11 0 B10.7 502 1% 1677 3.17 1767 50%.5 2 Z25E+00 5.7 2.28 0 0.00

12 0 583 2 576 12 1050 2. 70 399 581.8 5 08E-01 17.8 2.07 0O 0.00

13 0 609.3 605 7 593 2. 65 457 &607.9 5. 82E-01 10.3 1.99 0 0.00

14 O &647.8 644 5 383 2. 46 &7 6446.3 8. 53E~-02 47.1 1.89 0O 0.00

15 0 911.0 905 9 498 2. 62 186 909 0 2 36E-01 23.3 1.42 0 0.00

i O 9&67.3 959 12 596 1. 92 143 ®65. 4 1. 82E-01 33. 4 1.34 O 0. 00

17 0 1120.8 1114 12 481 2. &4 247 1118.7 3. 15E-01 19.0 1.1%2 0O 0.00

18 0 1378.4 1371 10 =232 3. 00 47 13746.3 &, 02E-02 &2.90. 980 0 0.00

1% 0O 1460.8 1449 =20 339 3.93 1600 1458.8 2. 04E+00 3.80.933 0 0, 00

PR OIT ENRG LEFT WD BKGND FWHM AREA CHAN CPM  ERR EFF K FIT

20 0 1763. 4 1754 16 165 4,07 223 1761. 46 2. 85E-01 14, 20.791 O 0.00

21 0 1844.8 1838 17 168 7. 90 35 1843. 2 4. 50E-Q2 8%.40. 757 0 0.00

28 0 1923. 6 1919 7 45 1. 58 3 1922. 1 4, 08E~-02 42. 10.725 0 0.00

FWHM=8QRT( 1. 72746E+00 + 1. 04997E-02 *E) -

B 3 5 O 3 0 3030 30 S0 30 0 400 30 36 30 3 38 30 H 30 36 36 30 3F 30 0 SR 38 SE SR 400 30 2 0 38 30 30 3030 30 30 0 3 S 0 301 30 30 30 0 30 40 30 0 3R R M SE R SR A A R SR 03RS

w BACKGROUND INFO 8655 GLY 7 87.014 7 G- 6 BG DATE 83.001 7

HEHEFEREERFFEDFFERIABERHER R EFR R EREREH R ERREFFRRRFHFRH R RS F R R RS $ B
e e e B B A e % N it BACKGROUND———— = v A e e e NET-————v
EMERGY CPM  ZERROR ENERGY CPM  ZERROR CPM “ZERROR
&3, 36 G. 5&bs 20,05 62. 00 0. 6050 B2, 27 -0, 0384875. O6R e
F2. 59 0. 7793 146. 14 92.00 0.8B395 17.48 -0, 0601321, 29R
185 a9 0. 5419 22. 72 186.00 0.4983 13. 16 0. 0435320, 53R ,
258, 22 0. 4484 29.70 238. 60 1. 0927 24. 66 ~0. 6443 46. H6R -
225, 45 0. 3083 33. 33 295.20 0.4484 23.71 -0, 1401105, B4R
Aan2. 25 0. 4855 20. 47 36 5. 09 -0, 5084 37. 03R
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510. 71 2. 2513 5. 73 511. 00 2. 5657 9. .91 -0. 3044 93. 34R
BE3 16 0.5078 17.79 583. 10 0. 41946 24. 95 ~0. 1118140 23R
&0%. 33 0. 5818 10. 31 609. 30 1.1349 15.11 -0, 5531 32. 85R
210, 96 0. 2363 23. 27 F11.10 0.4874 24. 25 -0. 2511 51. 92R
&7, 34 0. 1821 33. 39 ?&68. 90 0. 36478 40.79 -0. 1857 87. 16R
1120.78 G 3150 19. 03 1120.30 0.4106 11.71 -0. 0956 B80. 35R
14460. 83 2.0382 382 1461. 00 3. 6125 20. 00 ~1. 5743 46. 15R
1763, 36 0. 2846 14, 24 1764. 50 0.4181 12. 56 -0. 1334 49. 70R

14 PEAKS REJECTED BY BACKGROUND

Fob S H R R H R R R 3 I I H I 3 R R R R
INTERFERING ISOTOPE ANALYSIS 8655 GLY 7 87.014 7 G- & N
S5 53350 350 3350 B TSRS 33630303 3336 JE T 333 360 330006 39S S B R S R
NONE FOUND
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&ﬁ USED IN DATA REDUCTION OF SAMPLE 865Lb 7 GLY RUN AT 87.014/2007

BACKGROUND FOR GELI DETECTOR 6 OF 83.001/2007 3687.6 MIN

ENMERGY CPM ERROR ENERGY cPM ERROR ENERGY CPM ERROR
&2.0 0. 6050 5227 511.0 2. B557 7.91 1120.3 0.4106 11.71
o~ F2.0 0.8395 17.48 583.1 0.6196 24.95 1173.2 0.0362 32.09
143. 0 0. 1067 0. 00 &0%.3 1.1349 1511 1238. 1 0. 1865 21.93
1846. 0 0.4983 1316 661. 6 0.1018 50,78 1332. 5 0.0574 24.83
~~~~~ L 198.0 0. 1348 8. 40 727.2 0.1475% 31.25 1337.7 0. 0000 0. 00
238. 6 1.0927 24 66 84&6. G 0. 0625 0. 00 1461. 0 3. 6125 20.00
£7%.0 0. 1035 0. 00 860. 4 0, 1051 246 65 1586. 0 0.0773 0. 00
295 . 2 0.4484 23 71 ?11.1 0.4874 24 25 1891.0 0.1319 29 .72 -
A38.4 001999 34. 31 ?68. 9 03678 40.79 1729. 6 0.0779 22.85 o
3519 09939 1609 1001. 0 0.0475 26.11 1764.5 0.4181 12 564
GELI STANDARD EFFICIENCY GC FOR DETECTOR 6~ & ON 3728/ 7
HIGH RADIUM STANDARD LOW RADIUM STANDARD
NORMALISED % LENGTH IN NORMALISED % LENGTH IN -
GMT YEAR CPM  ERROR MINUTES GMT YEAR CPM ERROR MINUTES
5.75% : 1.4354 12. 275 24. NG 4. 652 7 1.3440 13. 744 26,
20, 762 7 1.4106 11,030 21. NG 20.778 7 1.3707 13. 413 21. NG
2&. 607 7 1.4487 13.714 22. NG 29. 886 7 1. 3666 12 322 &8, NG
34. 893 7 1.4070 11.8%90 23. NG 34.911 7 1.3575 14. Q31 2&. NG
47. 974 7 1.4316 12 505 25, 47. 994 7 1.3550 14 222 23. NG
55, 959 7 1.3986 10. 685 2e. 55. 939 7 1.3654&6 13. 481 27. NG
&1, 903 7 1.3933 11.01%9 20, 61.811 7 1.3744 14 949 20. NG
&9, 881 7 1.4140 11.728 31. &£F. 906 7 1.3635% 14, 524 20.
76, 856 7 01,4175 11. 605 29. 76. 810 7 1.3438 13. 154 35.
81. 753 7 1.4002 11. 462 21, 81. 696 7 1.3658 13. 879 25.
AVERAGE 1. 4092 0.014 AVERAGE 1.3607 0.010

CALIBRATION LLINE FROM STANDARD FOR G- 6 OF 81. 753 7
- ENERGY= -0. 293700 + 1.0037800%#CH + —1. 489595E-Q&*CH##2
O FWHM =8QRT( ~0. 0442 + 0. 00961 1#EMERGY) (CO&0= 3.573

EFFICIENCIES FOR GEOMETRY MB & CALIBRATED 26. 000 2007

ENMERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY %“ EFFCY

0.0 &. 107200 100.0 6. 645700 300. 0 3. 450500 0.0 0. 000000

55,0 6. 465200 110. 0 6. 429700 500. 0 2. 317600 0.0 0. Q00000

HO. 0 &. 706800 130.0 5. 979700 700. 0 1. 760600 C.0 0. 000000

H5.0 6. 856800 1500 5. 530600 1000.0 1. 300000 0.0 0. 000000

YACRY &. 935700 170. 0 5. 131300 1400.0 0. 9264500

80.0 6. 944800 190. 0 4. 777700 2000.0 0. 695400 ,
70. ¢ 6. 828800 250. 0 3. 9248100 3000. 0 0. 479200 d
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7 GLY GSTOR 778 .
2 e 38 3 30 3 R B R 3 S O 0 3R 30 30 30 30 3 38 30 2090 R 30 30 0 30 30 30 30 30 3 R R SRR 0 R SR B S SRR S0 S8 353 30 S0 S H S R R B
PR ENERGY CPM ZERR COMMENT
1 25, & BE5.01 Q. b e e
& 46 4 0. 82 21,7 e Pb210s
4 73.9 G873 e e Am243s
5 85. 0 2.48 8.2 NO GEN. .. .. .. e Cs136
14 &47.8 Q.09 A7. 1 e e
1B 1378. 4 0.06 62.9 RaZ2E . .. o e e e e
22 1923, 6 O.04 42,1
REJECTED PEAKS
3 63, 4 =0, 04 B9, F e e
& 2. &6 =0. 0686 BF. 9 . e e
7 185 9 0.04 9.9 . . e Cs136 U 235s RaZiés
8 238 =2 =0.868 A6.7 e e Th228s
9 295 4 =014 99.9 Ra226 . ... ... ... e Rul03 Ir192s
160 352.3 =0. 581 37.0 .. e Rad2és
i1 510.7 -~0.30 3.3 Ac228 Th228 .. .. ... o . Lal40 Rull6 Na 22
i2 583 2 =0, 11 B O e Tha8s
13 609.3 -0Q.85 32,8 .. e Rul03 Raz2és
15 911.0 ~0.25 51.9 Ac228B ... . Tha32s
16 967.3 =019 BT, e Sb124
17 1120.8 —~0. 10 80.4 Ra226 ... . .. e
19 1460. 8 =1.87 A& 2 . e e K 40s
a0 1763. 4 -0, 13 49.7 RaZ26 ... . e
#1 1844. 8 0.058 B9.4 . e
39
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PR-ENERGY-GAMMA BRANCH EFFICIENCY cPM CORR DPM ERROR PCI/L )
KEV FRAC FRAC CNTG DECAY NOW PCT AT TZERO(
Ko 40 4. A02E+11 DAYS LAMBDA= 1. 506E-12 DECAY= 1. O0OE+QO 16
wuud (1460, 85) 0. 110000 0. Q0996 0.230 2 098E+Q2 s <r 1. B90E+02
Cr Bi @ 7T72E+Q1 DAYS LAMBDA= 2. 501E-02 DECAY= 1. 8&3E-01 16
##w¥ (320, 03 G. 102000 0. 03365 0.226 6.577E+0Q1 s < 3. 181E+02
Mn G4 3. 125E+02 DAYS LAMBDA= Z. ZIiBE--03 DECAY= 8. 615E-01 26 ’
#xen (834, 83) 1. OQO000 0. 01579 0.143 9. 061E+Q0 s < 9. 475E+00
Co BY 2. 700E+02 DAYS LAMBDA= 2. 567E-03 DECAY= 8. 415E-01 106G
#w#% (122 06) 0. 852000 0. 04792 0. 268 6. 564E+00 s < 7. 027E+00 0
wawx (136 47) 0. 111000 0. 04231 0. 295 5. 385E+01 s w0 B 765E+Q1
Co 58 7. 130E+01 DAYS LAMBDA= 9. 722E-03 DECAY= &. 203E-01 4G
#awt (810, 76) 0. 990000 0. 01617 0.139 8. 713E+00 s < 1. 809E+01
Lo &0 1. R21E+03 DAYS L.AMBDA= 3. 60BE~-04 DECAY= @ 7&0E~01 46 {
waad (1173210 0. 299200 0.01198 0. 126 1. 08B8E+0Q1 s < 9. 748E+QQ
w###a (1332 48) 1. 000000 0. 01078 0.112 1.041E+01 s < 9. 604E+0C0
Sr 85 &, BROE+01 DAYS LAMBDA= 1. 063E-02 DECAY= 4. 8%4E~01 4G
w#aws ( Bi3. 98) 1. 000000 G. 02323 0.278 1. 198E+0Ll s < 2. 205E+01
Yoo 88 1. QLHLE+QR DAYS LAMBDA= &. 501E~-03 DECAY= &. 460E~-01 76
w#a#a (898, 00) 0. 220000 0. 01490 0.128 9. 357E+00 s <+ 1. 30BE+Q1
###® (1836, 10} 1. 000000 0. 00812 0.070 8. 577E+00 s < 1. 196E+01
Cdi09 3. 530E+02 DAYS L.AMBDA= 1. 944E-03 DECAY= 8. 764E-01 16
s (98, 03) 0. 039000 0. 03550 0.278 2. 00&6E+02 s < 2. 062E+02 (
Snlid 1. 150E+02 DAYS LAMBDA= &. O27E-03 DECAY= 6. 6&69E-01 46
wxwd (0 391, 40) 0. 642000 0. 02886 0. 195 1. 052E+01 s < 1. 422E+01
Telz3M 1. 197E+02 DAYG LaMBDA= 5. 771E-03 DECAY= &. 774E-01 26
#r##d (15T, 00) 0. 841000 0..04%90% 0. 289 & 997E+00 s < 7. 303E+00 (
T 131 8. 040E+00 DAYS LAMBDA= 8. 621E~02 DECAY= 3. 045E-03 96
CEEwE {364, 50) 0. 820000 0. 03050 0.219 8. 743E+00 s < 2. 586E+03(
Csi37 1. 102E+04 DAYS LLAMBDA= &, 290E-05 DECAY= 9 95BE-G1 36
#uu% ( b61. &4) 0. 851000 0. 01901 G. 178 1. 100E+01 s <r 9. 951E+00 (
Fulhd 4. 82 1E+03 DAYS LAMBDA= 1. 438E-04 DECAY= 3. 904E-01 486
wawe (121, 78) 0. 254000 0. 04788 0.289 2. 376E+01 s < 2. 162E+01 0
#aas (344, 31) 0. 245000 0. 03186 0.211 2. .709E+01 s < 2. 464E+01
wwE ( F78.87) 0. 120000 0. 01669 0. 147 7. 343E+01 s < &6, 6BOE+OL
wHEHE ( GE3. 36) 0. 132000 0. 01409 0.145 7. 788E+01 s < 7. 08B4E+Q1
###E (1112, 04) 0. 124000 0. 01253 0. 126 8. 105E+01 s < 7. 373E+01
#uxE (1408, 02) 0. 198000 0. 01029 0. 100 4. 897E+01 s < 4. 455E+01
© Eulba 3. 10BE+03 DAYS LAMBDA= 2. 232E-04 DECAaY= 9 B851E-01 486G |

TR I R A AR R R A B U R R S R R I R A 30 50 30 3 3 SR SRS R S

gess  GLY B G-8 MB 95.985 7 921.87 MIN  0.50000 L 450
B

=l REF TIME= 28 778 7 500 mbs in Marinelli Be
B L T s s R e R T L L S s s R s L i

d/y\/ ‘ [°‘4/)
SFECIAL ANALYSIS

A—

waxe ( 123.07) 0. 390000 5 T ™3 1 427E+0L s < 1. 305E+01
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o238

CoEwsE ( T23. 263 0. 202000
wusw ( 873 14) Q. 117000
whEE (1004, 757 0. 170000
waas (1274, 49) 0. 336000
Phzil 7. 451E+03 DAYS
#Hut {46, B0 0. 040000
Rag@b 5. 851E+05 DAYS
#agr (186, 10D ¢. 040000
wEaE (242, 00) 0. 078000
#xas { 351.9&6) 0. 393000
#@#a ( &H09. 32) 0. 484Q00
Th2z8 & B7E+O2 DAYS

a8 (84, 37) 0. 004480
#wrrsd ( 23B. 62) 0. 448000
waaw ( BRI 17 0. 287000
Thedz 5. 113E+12 DAYS
w%#% (338, 407 0. 104000
wuwd ( 911, 1) 0. 250000
#HEE { P48, 90) 0. 150000
ioaaEs 2. 571E+11 DavYs

va (0 T72.81) 0. 004000

85 (. g4.24) 0. 051000
#wu% (143, 78) 0. 132600
weEs (185, 72) 0. 540000
weag { 2085, 31) 0. 050000

1. 633E+12 DAYS

##a# (1001, 102

Amzidl
wHEE

AmEal
VL

0. 008280

1. 582E+05 DAYS

59. 54)

0. 359000

2. 204E+04 DAYS

74.67)

G. 660000

0. 01772
0. 01524
0. 01363
0.01118

LAMBDA=
0. 00494

LAMBDA= 1.

0. 04693
0. 04091
0. 03133
0. 02028

l.AMBDA=
0. 033156
0. 04128
0. 02100

LAMBDA= 1.

0. 03228
0. 01473
0. 01403

LAMBDA=
0. 02442
0. 03306
0. 04949
0. 04497
0. 04494

LAMBD A=
0. Q1367

LAMBD A=
0. 01318

LAMBDA=
0. 02594

9.

9.

-y

£

4.

4.

2.

303E~-05
0.

185E~06
0.
0.
0.
0.

F21E-04
1.
0.
o.

354E~13
0.
0.
0.

LFLE~12
2.
1.
G.
0.
0.

245E-13
Q.

381E-06
0.

387E-07

2.

41

cooo

152
141
123
115

=249

293
=282
228
197

180
279
17&

218
153
147

837
180
289
293
261

124

262

837

4. 234E+01 s <003
7. 908E+Q1 s < 7
5. 322E+01 s <4
3. 054E+01 s <2
DECAY= 9. 93BE-01 16
1. 260E+03 s < 1.
DECAY= 9. 999E-01 48C
1. 560E+02 s <r 1
8. 839E+01 s <7
1. 855E+01 s <r 1
2. 011E+01 s <r i
DECAY= 9. 3LLE-0Q1 316
7. 947E+03 10. 81% 7.
1. BO7E+Q1 s <r 1.
2. 927E+01 s <r 2.

DECAY= 1. OO0E+O0O 416

&, BO3E+QL s <005
4. 161E+0Q1 s <r 3
b, FP4E+OL s <r b
DECAY= 1. 0Q0E+Q0 346G
2. F05E+04 5 994 2
& 997E+Q2 10. 814 4
4. 4O09E+QL s o3
1. 155E+01 s <r 1
1. 163E+Q2 s < 1.
DECAY= 1. O00E+QQ 16
1. O95E+03 s <9,
DECAY= 9 997E~01 411G
5. 5830E+01 s < 4,
DECAY= 1. O00E+QQ 126
1. 657E+02 & 5. 994 1.

142E+03

. B72E+01 O
. 232E+01
. B&7E+0O1
. 793E+01

. A06E+02 |
. R64E+01
. &71E+01
. B12E+01

P

&53E+03 ([

452E+01

819E+01

. B59E+Q1
. 749E+01
. 301E+01

. &IT7E+O4
. BO4E+02
L RT72E+0O1
. Q40E+Q1
Q48E+02

B864E+Q2

FEIE+O1

493E+0Q2
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f‘ %i--?ét%%f.—%%%%&%%%%*%%%%%%%%%**%%&%%%*%%**%%*%%%%%*%%%%%%%%%%*%&%&*%%*%*%%*%%%*%**%-ﬁ-%
BeEE  GLY B G-8 MB 95 985 7 921.87 MIN 0. 50000 L 450
O L iBR=LLL  REF TIME= 28.778 7 500 mls in Marinelli Be
b3 S 0 3 A 3R 6 e 20 3 35 5 36 3 3 1 46 30 20 0E B0 SR 30 0 36 3 R 20 30 30 5 30 d0 30 30 000 0 30 AR R 3 A A 3 30 30 303 A0 0 H R N R HH

I R B R R 2R 2R S IR 3R 3R S 36 3 S 0 6 H S e 33 A M S e H H R N (

FOGBTOUD. .« o e e BABE * Time of count 5. 985 2007 *
# Gample., . ... ... . L e 82 # Reference GMT......... 28. 778 2007 *
s Element. ... e # Elapsed Live Tm.......... 921. B&LE ¥ [
# Type code. . ... ... o GLY # Dead Time Pct............ 0. 005423 *
S 5 & T AC=-DUP#1 60755 ¥ Background GMT. ... 0000 89,979 2007 ®
# Geometry., detector........... MB-8 # Standard GMT.......... 2. 670 2007 #
# aliquot. ... Lo o oo 0.5 # Days since TO......... ... &7. 20735 %

- # Unit of Aliquot. ... ..o L # Time on.......... 16:38 PDT  5-APR #
(% Data Sheet Units........... PCI /L % Time off.......... 8:00 PDT &-APR #
#oLibTary. ... L e L. # Calc Time. .. ...... 08: 05 06—-AFPR-07 #
S S TR B S I 0006 3 H 3 2 3 S 3 30 33 33 2 R R S M I E
#OBLOpE. ... 1. 009779 # Width slope. .. ... .. .. ... 0. 018078 =
# Intevcept. . ... ... L. ~2. 56617 % Width offset. .. ... ... . ... 3. 308945 =
# Xu#@ TERM. ... .. ... -, BBF4L587E~-05 # Sensitivity. .. ... ... oL 4. #

NP L7, 671450, GBP 23 PEAKS

AHEHERESEEH B R R RS ERE SR BREHFRREEFE SRR ERFRFFRBRFFERE SRR RS R0 H U
PROIT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
103 24. 3 23 14 519 3. 19 1637 26. 6 1. 78E+00 4.40.114 0 42.80

2 3 27. 5 23 14 1592 2. 56 838 29.8 9. 09E-01 10.50. 166 O 0.00

1 S 30. 5 23 14 2467 2.70 505 32.8 & 47E~01 17.00. 228 0 0.00

4 0 52. 8 53 & 2373 1. 41 234 54. 8 2. B54E~-01 33.70.822 0 0.00

5 0 &3, 6 &2 7 3046 2.93 227 65. 5 2.446E-01 41.2 1.65 O 0.00
&0 73.7 69 12 5400 3. 60 2616 75.5 2. .B4E+00 4.0 2.47 O 0.00
70 84. & g2 9 3831 1.74 1088 86.3 1.18E+00 10.8 3.29 0 0.00

g 0 2.1 21 7 2803 1.67 625 3.8 6.78E-01 15.0 3.77 O 0.00

g 0 185 7 183 8 3307 2 .02 391 18&. 6 4. 24E-01 26.0 4. 6% Q0 0.00
10 0 198.2 196 7 2792 1,52 108 198.9 1.17E~01 81.3 4. 56 O 0.00
it 0O 238.7 234 10 3212 2.58 726 23%9.1 7.8BE-01 15.3 4.12 O 0.00
12 0 294.9 292 8 2008 2.13 266 294.9 2.89E-01 30.1 3.57 0O 0.00
i3 0 3516 347 10 2127 2,11 =258 351.2 2.8B0E-01 34.1 3. 19 O 0.00
i4 O 511.0 BO2Z 15 1840 4. 56 2219 50%2. 5 2 41E+00 4.8 2.34 0 0.00
i5 0O 5B4. 2 B78 9 875 2. 61 293 B82.2 3. 1IBE-01 1.2 2.12 0O 0.00
i O &0%9.6 602 11 1260 3,19 453 &07.5 4. .91E-01 16.0 2. 05 O 0.00
17 0 6624 655% 12 1030 4.79 334 660.0 3.62E-01 20.2 1.91 O 0.00
g8 0 910.7 200 1b6 876 5. 10 311 907.1 3. .37E-01 21.6 1.49 0 0.00
19 0O 968.1 958 14 770 8. 92 211 ®64. 4 2 29E~01 29.5 1.41 0O 0.00
PR IT ENRG LEFT WD BKGND FWHM AREA CHAN CPM ERR EFF K FIT
20 0 1022.8B 1014 12 583 8. 44 111 1018.9 1.20E-01 46.1 1.35 O 0.00
21 0 1459 4 1440 26 569 7. 70 1902 1455 .0 2. 06E+00 4.3 1.00 O 0.00
22 4 17%6.0 1747 51 121 6. 61 196 1751.9 2. 13E-01 13.00. 856 6 3. 63
23 4 1744.1 1747 51 202 5. 94 217 1760. 0 2. 35E-01 19.60.852 0 0.00

FWHM=8QRT( 3. 39898E+00 + 3. 11875E-02 %*E)

(33330 390 360 330303830 3000 30 2030 4000 30 00 5 3030 30 3030 300030 0 SR R 33 R 3 30 0 S S SR

BACKGROUND INFOD 8655 @LY 8 95.985 7 6~ 8 BG DATE 89.979 7
B2 R IE A A 26 B 2 3 56 3 T SE 6 3 33 R 33 3 I B I B AR B 0 3 SR IR 2 30 3 30 S 36 3 R R 3 3R S R 3 S

g e e s e B A et v 3 e e BACKGROUND = v R L =8 il ¥
ENERGY CPM ZERROR ENERGY CPM  ZERROR CPM LERROR
A3, 59 0. 2461 41. &1 &2. 00 0. 2449 57.94 0. 0012 #usuunsR
2. 08 0. 6784 15. 02 2. 00 0. 6321 7.97 0. 0462245, 87R
ras 71 0. 4236 25. 96 186. 00 0. 5031 14 35 -0. 0795165, 58R C
19a. 19 G 1172 B81L.33 128. 00 0. 1310 14. 96 -0, 0139702, 36R
2E8. &b 0.7881 15, 27 mom e 45 w73 -0, 2897100, 94R
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F94a,. 91 0. 2887 30. 06 295, 20 0.34346 30. 04 -0, 0549245, 42R O
a51. 60 0. 2797 34. 14 351.90 0.7723 18. 44 -0, 4926 34, 80R
211,00 2. 40646 4.84 511. 00 2. .827% 7.95 -0. 4209 &0. 17R
L84, 22 0.3178 19. 90 583. 10 0. 5690 23. 80 ~0. 2512 59 50R
409, 58 0.4913 15,97 609,30 0. 9577 18. 67 -Q. 4664 41. B6R
&b 42 0. 3625 20. 21 661,60 03497 17.85 0. 0128750, 69R
Fi0. 65 0. 3374 21.465 F11.10 0. 5203 18. 58 -0. 1829 6&6. 24R
P68, 06 0. 2290 29. 53 F68. 20 0. 4298 21.27 -0, 2008 5&. 61R
1459, 44 2. 0630 4.29 1460.80 34576 21. 91 -1. 3946 54. 70R
1764 15 0. 2350 19. B9 1764 50 0. 3667 30.98 =0. 1317 93. O9R &

1% PEAKE REJECTED BY BACKGROUND

R T L Xy e L e e T e s e e

INTERFERING ISOTOPE ANALYSIG B&55 GLY 8 95.985 7 &— 8
B AR R R RS R R R R H AR I 3 S A H I R R R R

MONE  FIOUND o

Y
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40 USED IN DATA REDUCTION OF SAMPLE 8655 g GL.Y RUN AT 925 985/2007
BACKGROUND FOR GEL.I DETECTOR 8 OF 89 97%/2007 18%5 8 MIN
EMEREY oPM ERROR ENERGY CPM ERROR ENERGY CPM ERROR
&2.0  0.2449 57.94 511.0 2.8275 7.95 1173. 2 ©0.1297 11.18
P2, 0 0. 6321 7.97 583. 1 0. 5690 23.80 1238.1 0. 1633 39. 26
143. 0 0. 1433 Q. 00 &09.3 0.9577 18. 67 1332. 5 0. 1415 0. 00
1860 0.5%031 14 35 &L . & 0. 3497 17.85 1377.7 0.094%9 43. 09
1980 0.1310 14 94 727.2 01319 51.70 1460. 8 3. 4576 21,91
238.5% 1.0778 =24.73 B&0. 0 0. 1019 25 61 1586. 0 0. 1242 50 66
279.0 0.1146 0. 00 ?11.1 0. 5203 18. 58 1591. 0 0. 1983 5. 04
295.2 0.3436 30.04 268. 9 0 4298 21.27 1729. & 0.0424 0. 00
33884 0.2%13 32 39 1001. 0 0. 1542 0. 00 1764. 5 0. 3667 30.98
3519 07723 18. 44 1120.3 0.3700 17.11 0.0 0©.0000 0. 00
GELI STANDARD EFFICIENCY QC FOR DETECTOR G-~ 8 ON 4/ &/ 7
HIGH RADIUM STANDARD L.OW RADIUM STANDARD
NORMALISED % LENGTH IN NORMALISED LENGTH IN
&GMT YE&R CPM  ERROR MINUTES GMT YEAR CPM ERROR MINUTES
&HE 718 3 0.967%9 16. 683 80. 47. 974 7 0.8285 11.214 26,
e 719 3 09279 15 753 &1, 50. 9?41 7 0.8308 14 344 22.
B3EB. 765 50,8833 18. 759 31, 50. 959 7 0.8133 14.108 22.
322, 789 5 0.8727 17.160 43, 53. 694 7 0.8334 12 601 46.
a2z 825 5 0.87558 17.370 41. 55. 907 7 0.8497 13. 966 22, NG
3%2. 103 5 0.8703 18. 548 21. &1, 951 7 0.8381 12. 615 42. NG
355, 939 5 0.8&63 19 048 20. 69,881 7 0.8217 10 936 33.
58, 491 & 09079 17, 307 83, 76,788 7 0.8444 12 015 30.
312 732 & 08798 18. 209 2. 81. 924 7 0.827% 10. 834 33. NG
4. 921 7 0.8151 17. 364 39. F2. 670 7 0.8012 11.271 24,
AVERAGE 0. 8867 0.041 AVERAGE 0. 83079 0. 016
CALIBRATION LINE FROM STANDARD FOR G~ B OF 2. 670 7
ENERGY= —2. B&6167 + 1. 0097787#CH + ~3. 394559E-Q6%CH¥xZ
=QEART( 3. 308% + 0. O18078#ENERGY (CO60= 5. 234)
EFFICIENCIES FOR GEOMETRY MB 8 CALIBRATED 242. 000 2006
ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY ENERGY % EFFCY
0.0 0. 613700 100.0 4, 170500 300. 0 3. 528100 0.0 0. 000000
55. 0 0. 959100 110. 0 4. 524900 500. 0 2. 374600 0.0 0. Q00000
&0, 0 1. 355900 130. 0 4. 885300 700. O 1. 819400 0.0 0. 000000
&5.0 1. 779200 150. 0 4.241900 1000. 0 1. 368500 0.0 0. 000000
700 2. 206300 170.0 4. 836300 1400.Q 1. 033900
820.0 3. 004900 190. 0 4. £52800 2000.0 0. 751800
GG, 0 3. &67300 250. 0 4. 004400 3000.0 G. 512400
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-.%-;‘S~'§:'ﬁ'@%%%%%%%-ﬁ-&*%%%%%%%%**%ﬁ-%%%%*%%%%%%%%%%%%%%#%%*%%%*%%%%*%%%%*%%*%%%%*%*%%i{-%{mt

H6EL 8 GLY GETOR 450 :
SR A B SRR M R R S B R R H RN R R R AR RHRRR

FK  ENERGY CPM %ERR COMMENT
1 24,3 L.78 4.4
& 2 27.5 O.F1 10, 5 C
3 30.5 O 85 17.0
4 52.8 0. 25 33,7
- &  73.7 DBA 6. O e Am243s
7 84 .6 1,18 10.8 NO GEN. . . . o e
20 1022. 8 O. 12 86,1 e
C 22 1756.0 O. 21 13,0
REJECTED PEAKS :

B 5 &3.6 0. 00 99,9 e
B 8 921 .05 9D 9 O
B9 185 7 =0.08 99.9 .. ... ... Csl37¢ U 235s Raz2Ré&s
BOI10 1982 =0.01 999 AC228 . . . ...

B 11 2387 =0.29 999 Th228s
BOI2 R94.9 ~0.05 99.9 RaA22E ... . RU103 Iri92s
BOo12 08514 0049 34.8 ... Ra22é6s
BO14 511.0  -0.42 60.2 Ac228 Th228 . ... ... . ... ... Lald0 RulDé& Na 22
B 15 B84 2  ~0.25 B9 5 e Th228s
B 16 &09. 6  —0.87 41.9 ... Rul03 Ra22és
B 17 6624 O.01 99,9 Cs137s
718 910. 7 ~0. 18 66.2 AC2RB . ... Tha32s
BOO19 968, 1 ~0.20 B&.6 AC2RB ... Sb124 Th232s
B 21 14594 —1.3%9 54.7 AC228 ... e K 40s
323 17648, 1 ~0.13 93. L RAEZPE . o o

(
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LOG-T

ALl
A1l

(5

R701193 Ta_IRVINE
Testamerica ~ Irvin .
174461 Derian Avenu a

PROJECTH IGART793

i

Laf

ac

Ra

Sr

AL

Ra

Sr

Ac

Ra
Sr

typ mg rec

ook anwas seoes orirm ok sty sewme Amu e e Gredt Bomke  Shmed Attt sede Mendd SSSML onk S Caikl Gasee Ml ueend 000 WHe Somee AOLT T Kbemd dends MOTE ke 404X Tobww Sodsh Shekd S04 drmey eSS Wabes EazEr

82
peY

80
GLY

DeT

80

DT

80

DeT

80

neT

80

82
GLY

a2
GLY

31
124

i4

VERIFICATION
samples
planchets

dpm rec
Ash wgt

. 71-0. 0000
. 8070, 0000
.00 Q. 0000
.00 0. 0000
. 2%9-0. 0000
. BOTG. 0000
. G0 0. 0000

. 28-0. 0000
.00 100.0
.00 0. 0000
. 51- 0. 0000
. BOTG. 0000

317 0. 0000
LG00 1000
. Q0 0. 0000
. 89-0. 0000
. 1070, G000

. 59-0. 0000
.00 0. 0000
.00 0.0000
. 77-0. 0000
. 40-0. 0000

.00 40. 10
.00 0. 0000
L 40-0. 0000

1070, 0000
.00 0. 0000

. 4070, 0000
.00 0. 0000

LOG-IN VERIFICATION B&5S
08: 23: 21 02-APR-07
Cust,set O 0
/Etx/ Page 1
L
glov P iat
co#
pBe {ANLE
Pr Mgr.... MCHM Rcwd. .. 01/31/07
Charge. ... 00-000 Due. ... O5-APR-07
Chemist. .. Value. .. 0.
Created. .. 31-JAN-Q07 Billed.. 0.
Billing status.. open
Calc., wunits. .. .. PCI /Unit alg Min Pri
0
Lo #7024 py. 54
carnr/
Ist sep Z2nd sep aligquot trac
0.000 0O 46 764— 7 1.800~ 1 # 1
0.000 O 0.000 0O 0.3000- 1 # 0
0.000 O 0.000 0 1.0000E-021- # 2
38, 925- 7 47.731- 7 0.1000- 1 # 0
0.000 0 40.698-7 0.5000" 1 # 3
0.000 0O 0.000 0O 0.2200- 1 # 0
0.000 O 0.000 0O 0. 5000~ 1 # 0
0.000 0O 44 764~ 7 1. 000 -  smpl # 1
0.000 O 0.000 0O 1.000- smpl # 2
38.925- 7 47.731. 7 1.000 ° smpl # 0
0.000 0 40 4698-~ 7 1.000°  smpl # 3
0.000 0O 0.000 O 1.000~  smpl # O
0.000 0O 4b. 764~ 7 1. QOO - smpl # 1
0.000 O 0.000 0O 1.000-  smpl # 2
38. 925 7 47.731- 7 1.000 7~  smpl # 0
0.000 0O 40.64698- 7 1. 00O smpl # 3
0.000 0O 0.000 0O 1.0007 smpl # 0
0.000 0O 46 764- 7 1.800- 1 # 1
0.000 O 0.000 0O 1.0000E-021 ~ # 2
38. 925« 7 47.731- 7 0.1000- 1 # 0
0.000 0 40.498- 7 0. 5000- 1 # 3
0.000 0O 0.000 0O 0.2200- 1 # 0O
0.000 0O 0.000 O 4. 0CO0E-0Q21- # 2
38.925. 7 47.731-7 0.1000- 1 # 0
0.000 0O 0.000 O 0.2200- 1 # 0
0.000 0 0.000 O 1.000-  smpl # 0
0.000 O 0.000 0O 1. 000 smpl # O
0.000 O 0.000 0 1.000  smpl # 0
0.000 0O  0.000 O 1.000 7 smpl # O
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. #03 1. GO0 mls of &Gr

LOG~IN VERIFICATION B655
08:23: 21 02-6PR-07

Cust:set 0 Q
Page &
=] 82 i1z2é. 2070. 0000 G.000 O 0.000 O 03000~ 1 # 0O
GLY 0. 00 0. 0000 0.000 O 0.000 O 0.5000— 1 # O
5 gz 127. 7070. 0000 0.000 O 0.000 O 0.3000— i # O
- Carriers/Tracers used ————
R | i. GO0 mle aof Y [a) E-DIi—-(030XaL9 - @ 40 74 mg/ml
#ow 0. 1000 mls of M 3 AF1~-A~(Q7}) - @ 1. 3240CE+05 dpm/ml
O M-t~ {04~ @ 17.90 mg/ml
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6 701193
J655 __ Woek peecoRp - 4010}
DQ:&Q Analipy Proc / Mepg l!&@m% Poerceri s a
13 0% wéfd pwp 007 Ac T ok |
- 0] | pwr - 2 7/-72 I, 4 At .
- e o - 062 | #LC 148 | At .

‘ Fum'nv | JWP -050 / L5 %&ﬁ;W#ﬁ% 86LC -
02,0807 [@1 wWCm v ene | =0 [ i”p‘ﬁ’wﬁ‘%%f‘;f% | .
b3 - we-07  bry pwp 160 Ly [m ’ / -

! L9L]  [Dwp- 1y iy 1L 1,29 | s e -
032107 [84 ‘b\/\b"m L RSN e | PN ) :, —

ff,’/& AR

-6 yotaugt|ivdawpte
/ 7
/ 1olawp | i ofauly i
-4 0.5 03’ ALkt
-9 - 03 i
e L5 3, N
w
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701143

2.0 0% 655

TEST

LOATER

APMERICA-

fand

E@cc/ 0/ 37.0%

Dy’ o2 R -0F

N [ 5= 3,407, (RaT (A<, s peop
I . Feaor Jowuwe| PH | A@ | AUQ | KD | #UE
| Qorft. 70 T s/l | S| Act)| ate) | O
: 86{{: | TQA2793-01 12207 /0|3 | 10 |76 | 0Lt 18 | vy | OALD
1 4 e .0 J0uep
o 7
_ _ Nw__f__,_jj BUVL /.ofauL/
| e Dup 2l /24.0F 1040 OLL ) )3 0.1 0220
— /
AHW__N._,__,;J ME = ).20.0F /0’40 — — 19 0.0
pore &y V1 e 21 15 ffu | ST
Becovery:
\Y4
) J2l |
: Sed yan 77
. e ISH B ~A 4
Aust- 1 4 Qgﬁ A 2013 21.C D;;‘i&@7 ok o= o
- 7 1q.22Q2 PREIEY 2.
- Q3 Jq.3024 4. L343 %]
o ) )f \4-23303 4. 1419 8.4
| { mwaar: | v w2 | A4 1 %
— : Sz a
| (R2A Lnrcr | ooy
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g0 T LSS DUE! 2-21-07

TA \Ruine (Wate)

Ifost, Sr Ac, Ra )

UAST (D ™ | I S

QLA 27142-0] 0\-28-07 (094D . L
! IR plper Va2 -9 51 <0
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R T‘faf'@(s / arcler //’/Z; // ‘
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2SS

@@C‘D\)@f‘v{ , : SR
S ) -
6 | 7 o |sepTime |Paet) fheotdZy| ::
/2627 | 9198 | 1928 |ogoers| 250 ST e
214566 | 5 | /451 (-
3126