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Al avision  A36-BI Ver 1.20 12/18/97 9:17:20 AM
Southern Petr( :um Laboratories-LAS 576A (ALl)
LAS Child ID: 55965-05
LAS Parent ID: 110981-24
Method Type: - Uranium-Isol _ .c :
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/17/97 9:17:08 PM
Aliquot Volume: 0.52270 g
Tracer Amount: 12.00 dpm.
Detector: ALi-28
Number of Channels: 512
Live Time: 43,200.0 Sec.
Real Time: 43,201.6 Sec.
Detector Efficiency: 24.67 % Chemical Yield: 81.45 %
Total Efficiency: 20.09 %
Adj. Calibration (keV): 2, '3.71 + 8.9079 * Channel #.
Init. Calibration (keV): 2,923.71 + 8.8807 * Channel #.
Spectrum File: ¢ ISER\DATA\55965-05.CHN
Background File: C: ISER\BRG\B2897346.CHN
Calibration File: C: SER\CALIB\E2897302.CHN
Library File: C: ISER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 207.9 ] 216 36 36 356 1.00 0.49
U-235 4,396 165.3 151 172 18 18 28 1.00 0.04
U-238 4,196 142.8 1 150 53 53 301 1.00 0.42
U-232-tr 5,320 269.0 2 277 71 71 1,747 11.00 2.41

BKG Sum above
sample count time.

Note: Background count times a for 86,400 seconds (24 Hours).
is the background counts achieved in 24 hours normalized to the
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Analyzed By:
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Alphavision

Southern Petroleum Laboratories-LAS 576A (AL1l)

LAS Child 1ID:

LAS Parent 1ID:
Method Type: -
A 'sis Type: -
A .8ition Date:

A _ ot Volume:
Tracer Amount:

Detector:
Number of Channels:
Live Time:
Real Time:

A36-BI Ver 1.20

55965-07

L10981-26

Uranium-Isotopic

Relative Region-Of “nterest
l7/97 9:19:38 ...

v.w2d500 g
1 00 dpm.
Al -31

512

4 200.0 Sec.
43,201.6 Sec.

12/18/97

9:19:50 AM

Detector Efficiency: 21.32 % Chemical Yield: 64.55 %
Total Efficiency: 13.76 &
Adj. calibration (keV): 2,826.27 + 8.8877 * Channel #£.
Init. Calibration (keV): 2,826.27 + 8.8426 * Channel #£.
Spectrum File: C ISER\DATA\55965~07.CHN
Background File: C ISER\BKG\B3197346.CHN -
Calibration File: c ISER\CALIB\E3197302.CHN
Library File: C ISER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid RO FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 219.4 184 227 71 71 3,136 1.50 4.35
U-235 4,356 176.6 , 183 18 18 260 0.00 0.36
U-238 4,196 154.1 119 161 71 71 2,434 1.50 3.38
U-232-tr 5,320 280.6 2 289 71 71 1,199 10.00 1.65

Note: Background count times are for 86,400 seconds (24 Hours).
is the background counts achieved in 24 hours normalized to the

04

Analyzed By:

Checked By:

BKG Sum above
sample count time.
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AlphaVvision A36-BI Ver 1.20 12/23/97 9:09:35 AM
Southern Petroleum Laboratories~LAS 576A (ALl)

LAS Cchild ID: 56823-02

LAS Parent ID: 56823LCs1

Method Type: -— Uranium-Isotopic

Analysis Type: Relative Region-Of-Interest

Acquisition Date: 12/22/97 11:09:28 PM

Aliquot Volume: 0.50000 g

Tracer Amount: 12.00 dpm.

Detector: AL1-02

Number of Channels: 512

Live Time: 36, 0.0 Ssec.

Real Time: 36,001.2 Sec.

Detector Efficiency: 25.80 % Chemical Yield: 90.15 %

Total Efficiency: 23.26 %

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

2,956.97 + 9.1624 * Channel #.
2,956.97 + 9.1274 * Channel #.

C:\USER\DATA\56823~02.CHN
C:\USER\BKG\B0297353.CHN
C:\USER\CALIB\E0297295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

PEAKS
Enerqgy Centroid -ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 198.5 164 207 55 55 1,620 5.00 2.69
U-235 4,396 157.1 143 163 73 73 91 0.42 0.15
U-238 4,196 135.2 100 142 92 92 1,791 0.83 2.98
U-232-tr 5,320 257.9 223 266 73 73 1,698 23.33 2.79

Note: Background count times are for 86,400 seconds (24 Hours).
is the background counts achieved in 24 hours normalized to the sample count time.

i

Analyzed By:

Checked By:

BKG Sum above
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AlphaVision A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)
LAS Child ): 56823~-03
LAS Parent ID: 56823MBB1
Method ™—=2: -— Urar :sotopic
Analys /pe: - Relzs Region-Of-Interest
Acquise 1 Date: 17 "22/97 11:10:01 PM
Aliquot Volume: 0..0000 g ‘
Tracer Amount: 12.00 dpm.
Detector: AL1-03
Number of Channels: 512

Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. Calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

36,000.0 sec.
36, 1.2 Ssec.

23.67 %
22.15 %

Chemical Yield:

2,853.31 + 9.2419 * Channel #.
2,853.31 + 9.2467 * Channel #.

C:\USER\DATA\56823-03.CHN
C:\USER\BKG\B0397353.CHN
C:\USER\CALIB\E0397295.CHN
C:\USER\ALPHA\ALPHAVIS.ALB

12/23/97

9:10:07 AM

93.59 %

PEAKS
Energy Centroid ROI FWHM  Width Gross Net
Nuclide (keV) Channel Low High (kev) (keV) Sum CPM
U-234 4,776 208.0 173 216 55 55 23 3.33 0.03
U-235 4,396 166.9 153 172 18 18 1 1.25 -0.00
U-238 4,196 145.3 110 152 18 18 10 0.42 0.02
U-232-tr 5,320 266.9 232 275 55 55 1,618 22.92 2,66

Note: Background count times are for 86,400 seconds (24 Hours).

BKG Sum above

is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: ( 2;‘4/

Checked By:
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56823-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) @
’ Ay
50 l [ I —7 ] I N
; Tracer ]
— U-232 7
120— -

: 1 1'93_8_ U-234 :
P W -
S 80— _

O — -
O — , B
40— —
Iy :
Iy UV W T v | WAA | I AV an AN | PV WA [
2853.00 4033.00 5213.00 6393.00 7573.00
Energy (keV)
Acquired: 23:11:41 on 22-Dec-97 Real Time: 36001.22 s. Live Time: 36000.00 s.
File: C\USER\DATA\56823-05.CHN Detector: #5AL1-05

Sample: L10981-39 Type: Uranium-Isotopic
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/ PHASPEC §

576A) BACKGROUND SUMMARY

I e raded backg nd values
- Counts/24 hours .
DET |~ U-234 U-235 U-23 FILENAME DATE
1 9 3 4 B0197346 12/12/97
2 4 2 2 B0297346 12/12/97
3 8 2 2 B0397346 12/12/97
4 7 1 6 B0497346 12/12/97
5 11 2 4 B0597346 12/12/97
68 5 1 5 B0697346 12/12/97
7 7 3 4 B0797346 12/12/97
8 7 3 3 B0897346 12/12/97
9 14 8 5 B0997346 12/12/97
10 .10 3 3 B1097346 12/12/97
11 15 0 6 B1197346 12/12/97
12 12 3 9 B1297346 12/12/97
13 14 5 2 B1397346 12/12/97
14 14 6 4 B1497346 12/12/97
15 18 3 6 B1597346 12/12/97
16 9 3 7 B1697346 12/12/97
17 7 2 2 B1797346 12/12/97
18 10 6 4 B1897346 12/12/97
19 9 8 7 B1997346 12/12/97
20 10 2 5 B2097348 12/12/97
21 9 4 5 B2197346 12/12/97
22 16 1 8 B2297348 12/12/97
23 12 7 5 B2397346 12/12/97
24 10 4 5 B2497346 12/12/97
25 13 5 8 B2597346 12/12/97
26 1 3 6 B2697346 12/12/97
27 9 2 1 B2797346 12/12/97
28 3 2 2 B2B897348 12/12/97
29 6 3 1 B2997346 12/12/97
30 3 2 2 B3097346 12/12/97
31 3 (o] 3 B3197346 12/12/97
32 8 o 2 B3297346 12/12/97

* Indicates background counts abov

& o

AL1BKGSM.XLS

warning limit of 20 counts/24 hour period for nuclide.
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{AS

a division of SPL

| L oratory Analytical Services
TERDEPARTMENTAL COMMUNICATION
DATE 10/31/97

' Document Control DEPT./ BLDG./ Bldg 9 PLANT/
OR | ZONE FAC.
4‘ . .
FROM  Carl Schioesslin DEPT.! 14 BLDG./ LAS PLANT/ EXT. 242
ORGN. ZONE FAC.

SUBJECT Alpha Spectroscopy System 1 7 .} Calibration

Attached is calibration data for detectors 32 of the Alpha Spec System 1 (AL1). This calibration was
performed during October 797 using AlphaVision software. Included in this package are:

1) Summary of the new energy and ef iency calibration for detectors 1-32. This summary is taken
from LAL-91-LOG-0175-47 to -48.

2) Supporting documentation for the li 1id standards and sources used, including copies of notebook
pages substantiating standard dilu ns and source certificates.

3) Summary, an IDC dated 3/23/93, of the preparation of in-house standard ACS5500.

4) Summary, from LAL-92-LOG-0402, of the cross calibration of AC5500 to a NIST traceable
standard (R-368) provided by Isot : Products, Inc. Included is a copy of the certificate for R-368.

5) Summary of 12-96 verification of AC5500 with R-368, taken from LAL-92-LOG-0402-42.

6 Software calibration report and stanc d spect n for each detector.

cc: Andrea Tippett (report production)

0L 0134M





















AAOGLY

U.S. En mental Protection Agency
Environmental M ring Systems Laboratory-Las Vegas
Nuclear stion Assessment Division

[

C b...ion Certificate

Description

himnutcnme!mu m;gg/[_239 l "'"'""I 7Z,V4x104 years l
Nommal sctmty I 52 ll néﬂg eun"lv

Nommal volume E min empoule/botiie number 2510‘1

Measurement  Activity of principal radionuclide

 Activity per gram of thus sohstion

I 11,8 | nano cunes | * |_plutonium-239

#0400 hours PST on§ December 13, 1990 -

Activity of daughter redionuc

The princ el activity was -0ccompantad Bt [he quoted lime by
[ j E m-] Por gram

of the Govgmer nuctide | |

Total mass of this solution

I APPROX. 5.0 oo

Mathod of messurement

The activity of the primary solution was measured
by an internal gas £ w proportional counter.

The activity of the dilution was measured by
liquid scintillati counting.

Useful Life . ’
This redeenuclids has decayed inrough hoit lrves sunce x wase cotarned by EMSL.LY

We recommend 1N 1N soiution ghoyid not be used sher [: 1




Purity The manufscturer states at activities other than that of the principal nuctide
: and of its daughtar nuclides, if any, were aestimated/known to be:

W see remarks L‘;:,‘,h‘:," % | of the principal activity
L ':q’: .'.htf," % | of the principal activity
3 :;:.ﬂ:n % | of the principal activity

The activity of impurity . not (2) is not (3) is not
included in the quoted ng.. a3 of the principal activity.

R dom Errors

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

concentration of tht rincipal activity had a standard arror (sm) not greater than ¢ 0.13 %

(The 89.7% confidence its are given by t(sm) where tis obtained from the student t factor
for the degree of freedom (n-1)),

The maximum uncertainty due to the assessable systematic errors (dilution, counting, sad -
known uncertainty of the standard) is obtsined by the sepsrste srithmetic summation of the
positive and negative systematic error { +§ = &' ). These have been estimated not to exceed

l + z Z %{or |- 2 7
the overall uncertainty (often ca d accuracy] is an estimate of the possible divergencs of
the quocted result from the true value. It is a combination of random error [t(sm)] stthe 99.7%

confidence limits and the worst case estimate of the systemstic errors (+§, ~8° )
The overall uncer s efore calculated on the basis of + [tism) +4], - [tem) +47]

and is ltz 1 % - 3 1 %ldtho quoted radicactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities {  aliowance for error in these assumptions ot the
assumption of quoted hal  » have been included in the statement of accuracy sbove).

Plutonium-239 and impurities were assumed to decay 100 percent
y alpha emission.

Chamical Carrier content per gram of solution: Other components:

Composition

of Solution 4M Nitric acid

Preservative:

Remarks Pu-238 0.0 of the total activity
pu~240 4.6x10°9% of the total activity

IM RITIES:  pu-241 1,5x10™3% of the total activity
Pu-242 8.8x1076% of the total activity
Pu-244 6.2x % of the total activity

0142

Date Certi  gtq Prepared 1 //
ADDroual Qiaratiire ﬁ/ﬁ ;i \/ ™~ - /7









AT ‘2{1‘4/‘11 AA¢¢39L

CERTIFICATE "F CALIBRATION
AIXED NUCZ DES STANDARD SOURCE

Radionuclide A: Pu-239 Customer: LOCKHEED ENGINEERING & SCIENCES Co
Radionuclide B: == Am-241 P.O. No.: 06LAB124S
Radionuclide C: Cm-244 Catalog No.: Custom
Half Life (Pu-239): (2.411 £ 0.003) x 10"4 years Refereace Date: December | 1991
Half Life (Am-241): 432.7 £ 0.5 years Source No.: R-368
Half Life (Cm-244): 18.11 £ 0.02 ars
Pu-239: 0.0409 uCi Cm-244: 0.0449 uCi
Am-241: 0.0398 uCi Total Activity: 0.1256 uCi
Description of Source .
a, Capsule type: Planchet
b. Nature of active deposit: Electrodeposited and diffusion bonded oxides
¢. Active diameter/volume: 2 mm CAU N
d. Backing: Platinum clad nickel ~ OF G NG URFACE
e. Cover: Noge ACTIVE AREA

None detected -

Method of Calibration
The source was assayed by alpha spectrometry using a surface barrier detector.

Uncertainty of Messurement Po-239 Am-241 Cm-244
a. Systematic uncertainty: 1.7% 1.7% 1.7%
b. Random uncertainty in assay: 1.3% 1.3% 1.1%
¢. Random uncertainty in weighing: 0.0% 0.0% 0.0%
d. Total uncertainty at the 99 %confidence level: 3.0% 3.0% 2.8%
NIST Tracesbility

This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data were taken from "Table ¢  sotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on theblind assay (and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES QUALITY €O oL

1800 N. Keystone Street,,
Burbank, Californis 91504
(818) 843 - 7000 [PL Ref No. 388-103 oL 0145
















EO19

3880

7295 AlphaVision Absolute Peak S« rch And Fit

Am-2ut
Cunnz 75 eV

lllJIllllllllIllllJ

2910
: |
@ —
S5 1940|—
O B -
o - -
E Pu-239 ;
\ . | .
970 - Cm-244 7
| | | | | .
2880.00 4033.75 5187.50 6341.25 7495.00
- Energy (keV)
< Acquired: 14:31:41 on 22-Oct-97 Real Time: 1801.14 s. Live Time: 1800.00 s.
- File: C\USER\CALIB\E0197295.CHN Detector: #1 AL1-01
< Sample: AC5500 : Type: Calibration








































‘AlphaVision

A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFPPICIENCY

Standard Name:
Certification Date:
Sample Type: -
Ana’--sis Type:

Acqg psition Date:

Det__tor:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

A 0
3 '93 12:00:00 PM
Calib tion

Absolute Peak Search And'Fit
10/23/97 2:32:34 PM

AL 8
D8 libration
512

1, 0.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\E0897296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

10/23/97

3:02:42 PM

CALIBRATION

New Calibration:
0ld calibration:

New Efficiency:
0ld Efficiency:

Results
2,856.2324 + 8.8701 * Cchn.
2,85 .7600 + 8.8516 * chn.

25.08 s
25.29 %

PEAKS o ED IN CALIBRATION
Energy Activitv Gross Bkg Net
Channel (meV) DP FWHM Count Count Count CPM
1: Cm-244 .
Obs: 332.43 5.8050 1,512.03 5.71 9,525.63 0.00 9,525.63 317.52
Exp: 332.43 5.8050 1,503.00
Peak Efficiency: 25.2 %
2: Pu-239
Obs: 259.20 5.1554 1,696.75 5.65 12,765.14 0.00 12,765.14 425.50

Exp: 259.20 5.1554 1,707.

Peak Efficiency:

24.93 %

Calibrated By:

L S hdrenedo

10-23-97

v 0163















E1097296 AlphaVision Absolute Peak Search And Fit

3840 - ‘ l T l T ‘ 1 ]
- -
: Am-21L o
: FuPm =75 je v V : ' :
2880 —
a -
€ 1920 —
_ B
(&) N ]
= Pu-239 —
- Cm-244 ]
960 " .
- _
- —
- | | L/ \ 1 \\ 1 -
o 29430 4076.75 221U.50 6344.25 7478.00
et . Energy (keV)
2 quuwed: 18:06:29 on 23-Oct-97 Real Time: 1801.24 s. Live Time: 1800.00 s.
File: C:\USER\CALIB\E1097296.CHN Detector: #10 AL1-10

Sample: AC5500 ' - Type: Calibration





















AlphaVision

A36-BI Ver 1.20

10/27/97 1:16:11 PM

Southern Petroleum Laboratories-LAS 576A (ALl)

NER

Standard Name:
Certification Date:
Sampl¢ 'ype: -
Analys.d Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

Y/ EFFICIENCY

AC5500

3/ 3/93 12:00:00 PM

Ca" . tion

Ab e Peak Search And F

10 7 12:45:29 PM
ALl1-14

D6 Calibration

512

1,800.00 Sec.
1,801.18 Sec.

C:\USER\CALIB\E1497300.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

CALIBRATION

it

Results

New Calibration:
0ld Calibration:

New Efficiency:
0ld Efficiency:

2,920.7354 + 8.8738 * Chn.
2,918.8999 + 8.8787 * Chn.

23.50 %
23.55 %

PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count CPM
1: Cm-244 :
Obs: 325.03 5.8050 1,500.63 6.02 8,853.46 0.00 8,853.46 295.12
Exp: 325.03 5.8050 1,503.00 )
Peak Efficiency: 23.46 %
2: Pu-239
Obs: 251.83 5.1554 1,709.70 6.11 12,050.68 0.00 12,050.68 401.69
Exp: 251.83 5.1554 1,707.00

Peak Efficiency:

23.54 %

L Sl 10-29-3

Calibrated By:

v 0175




Counts

E1497300 AlphaVision Absolute Peak Search And Fit

384( I T . ]
= _
t Am~ PIVN | E
- gwin =78 eV ¥ B
2880 —
: |
1920 (l ]
E ]
— Pu-239 7
960 - Cm-244 T
— 7
| _
- ]
L A R

2920.00 4055.75 5191.50 6327.2> /463.00

_ Energy (keV)

qumred: 12:45:29 on 27-Oct-97 Real Time: 1801.18 s. Live Time: 1800.00 s.
File: C:\USER\CALIB\E1497300.CHN Detector: #14 AL1-14
Sample: AC5500 ' Type: Calibration

247090







Counts

E1597303

AlphaVision Absolute Peak Search And Fit

3700 T | T i T | 7]
- .
u ]
N Am-241 N
- cwrm = 50 eV ¥ .
2775 — -
N N
1850 — -
— Pu-239 7
— ]
- N
- Cm-244 -
925|—
_ _
- .
n 1 | L N | | | 7
2906.00 4053.75 5201.50 ©34Y.25 7497.00
Energy (keV)

8LT090

Acquired: 11:48:19 on 30-Oct-97
File: C:\USER\CALIB\E1597303.CHN
Sample: AC5500

Real Time: 1801.26 s. Live Time: 1800.00 s.
Detector: #15 AL1-15
Type: Calibration




























































I

VI 1 OUI : AlphaVision Absolute Peak Search And Fit
4660 — T | l | I l ]
- ]
— Am- 14 \ ]
: FwhM= b1 kd/ | ' :
3495/ —
- _
- N .
2 — R
S 2330— —
(&) - N
_ Pu-239 ]
1165 E_ Cm-244 __:
N N
-~ —
C | | | | l\ l ] _
2902.00 4049.50 5197.00 6344.50 7492.00

- _ Energy (keV)
< Acquired: 08:53:36 on 30-Oct-97 Real Time: 1801.30 s. Live Time: 1800.00 s.
= File: C:\USER\CALIB\E2597303.CHN Detector: #2565 AL1-25
& Sample: AC5500 ‘ : Type: Calibration










































E3297302 AlphaVision Absolute Peak Search And Fit
2000 | | | | l I ]
N Am-24l ]
E Furn = 1025V X _
1500 — f -
£ — .
S  1000|— _
O B —
& - -
_—__ Pu-239 -
E Cm-244 E
500 | — -
. Y M
2887.00 3998.50 5110.00 b6221.o50 7/333.00
- Energy (keV)
S Acquired: 08:47:06 on 29-Oct-97 Real Time: 1800.92 s. Live Time: 1800.00 s.
& File: C:\\USER\CALIB\E3297302.CHN Detector: #32 AL1-32
e Sample: AC5500 - Type: Calibration





