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ALPHA ENERGY ANALYSIS 

CALIBRATION DATA 
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ALPHA ENERGY DETECTORS 

CALIBRATION CHECKS 

Sixteen detectors are used for alpha energy analysis (AEA). An 
electrodeposited source containing Np -237, Pu-239, and AM-241 with an activity 
of 44 .6 dpm is counted on each detector. The activity of the calibration 
source is low in order to not contaminate the detectors, so counts from 2 days 
to a w~ek are taken to obtain adequate counting statistics. This data is used 
to check the gain (energy vs. channel number) and the resolution of each 
detector. If the gain deviates significantly from normal, adjustments are 
made as necessary with the corresponding amplifier and the calibration source 
rectified . Printouts of spectra taken with the calibration source are kept _in 
Room 971 in the 325 Bldg . All of the detectors are checked in this way so 
during a given year each detector is checked approximately 3-5 times . 

The AEA detectors are not used for quantitative measurements, but rather to 
determine ratios of the alpha emitters present (such as the ratio of Pu-238 to 
Pu-239 & 240). The total alpha counting rate is obtained in a separate count 
with a proportional alpha counter, and control checks on these are run daily . 
This is combined with the ratio information to give a quantitative estimate 
for each alpha emitter in a given sample. 
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DAILY CONTROL DATA 

FOR 

PROPORTIONAL DATA COUNTERS (PAC) 
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CONTROL CHART EXTENSION PROGRAM 11NtJi5'1.:H5 
/ · XJ 

COUNTING SYSTEM: 
CONTROL NUCLIDE: 
NUCLIDE HALF LIFE: 

LUDLUM II [L-1] ZNS ALPHA SCINTILLATION COUNTER SNW !.A80Rll lORY CJ.-1£!' ~ 
239PU . NOTEBOOK NO. Rr.,".JII Si 
24119 YEARS 

THE EXISTING CONTRO 

THE X BAR OF THE DA 
THE STANDARD DEVIAT 

5 2 3 4 ~~ All1 c 3 
'"':I L LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE I SIGMA CONFIDE 
THE 1% X BAR LIMITS 
THE 2% X BAR LIMITS 
THE 3% X BAR LIMITS 
THE REFERENCE DATE 

THE X BAR OF THE DA 
THE STANDARD DEVIAT 

TA POINTS IS 
ION AT THE I SIGMA CONFIDENCE LEVEL IS 

NCE LEVEL LIMITS ARE 9943 .41 
ARE 9946.83 
ARE 9846 .35 
ARE 9745 .88 

IS 

TA POINTS IS 
ION AT THE I SIGMA CONFIDENCE LEVEL IS 

THE I SIGMA CONFIDE 
THE 1% X BAR LIMITS 
THE 2% X BAR LIMITS 
THE 3% X BAR LIMITS 
THE REFERENCE DATE 
THE DECAY INTERVAL 

NCE LEVEL LIMITS ARE 9943 .24 

THE X BAR OF THE DA 
THE STANDARD DEVIAT 

THE l SIGMA CONFIDE 
THE 1% X BAR LIMITS 
THE 2% X BAR LIMITS 
THE 3% X BAR LIMITS 
THE REFERENCE DATE 

ARE 9946.66 
ARE 9846 . 19 
ARE 9745 .72 

IS 
MEASURED FROM THE EXISTING CONTROLS DATE IS 

TA POINTS IS 
ION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

NCE LEVEL LIMITS ARE ~942 .96 
ARE 9946 .37 
ARE 9845 .90 
ARE 9745 . 44 

IS 

. 10047 .30 
103 .89 

10151.19 
10147 . 77 
10248.25 
10348.72 
10-28-88 

10047 . 13 
103 .89 

10151 .02 
10147 .60 
10248.07 
10348 .54 
6- 1-89 

. 591388 YEARS 

10046 .84 
103 .89 

10150 . 73 
10147 .31 
10247 .78 
10348. 25 
5-31 -90 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS l . 58799· YEARS 

THE 2 SIGMA CONFIDE NCE LEVEL LIMITS ARE 9839 .35 10254 .91 
THE 1% X BAR LIMITS ARE 9946.66 10147 .60 
THE 2% X BAR LIMITS ARE 9846 . 19 10248 .07 
THE 3% X BAR LIMITS ARE 9745 .72 10348. 54 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS . 591388 YEARS 

THE X BAR OF THE DA TA POINTS IS 10046 .84 
THE STANDARD DEVIAT ION AT THE 2 SIGMA CONFIDENCE LEVEL IS 207 . 77 

THE 2 SIGMA CONFIDE NCE LEVEL LIMITS ARE 9839 .07 10254 .61 
THE 1% X BAR LIMITS ARE 9946.37 10147 .31 
THE 2% X BAR LIMITS ARE 9845.90 10247 .78 
THE 3% X BAR LIMITS ARE 9745 .44 10348. 25 
THE REFERENCE DATE IS 5-31 -90 
THE DECAY INTERVAL MEASURED FROH THE EXISTING CONTROLS DATE IS 1.58799 YEARS 
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BNW V.,~rl '.P.,. c:,w.: u r,J· t ·•~ 

NOTEBOO~, ;,o P~rnrns CEii ,[.~ 

CONTROL CHART EXTENSION PROGRAM 

.-· --··-·· COUNTING SYSTEM: LUDLUM [L-2] ZNS ALPHA SCINTILLATION COUNTER JI , tS 
CONTROL NUCLIDE : 239PU 
NUCLIDE HALF LIFE: 24119 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE I SIGMA CONFIDENCE LEVEL IS 

THE I SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

9722 .80 
9728 .53 
9630 .26 
9532 .00 

THE STANDARD DEVIATION AT THE I SIGMA CONFIDENCE LEVEL IS 

THE I SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

9722 . 14 
9727 .87 
9629 .61 
9531.35 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE 1 SIGMA CONFIDENCE LEVEL LIM ITS ARE 
THE I% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

9721 .86 
9727 .59 
9629 .34 
9531 .08 

THE' DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

9619 . 16 
9727 .87 
9629 .61 
9531.35 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

9618 .88 
9727 . 59 
9629 .34 
9531.08 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

D05-089 

9826 .80 
104 .00 

9930 .80 
9925 .07 

10023 .34 
10121.60 
1-22 -87 

9826 . 13 
103 .99 

9930 . 13 
9924 .40 

10022 .66 
10120 .92 
6- 1-89 

IS 2.35734 YEARS 

9825 .85 
103 .99 

9929 .84 
9924 . 11 

10022 .37 
10120.63 
5-31 -90 

IS 3.35394 YEARS 

10033 . 11 
9924 .40 

10022 .66 
10120.92 
6- 1-89 

IS 2.35734 YEARS 

9825 .85 
206 .97 

10032 .82 
9924 . II 

10022 .37 
10120.63 
5-31 -90 

IS 3.35394 YEARS 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEH: LUDLUH #3 [L -3] ZNS ALPHA SCINTILLATION COUNTER 
f--1-- --- c~~oN-r-Ro-c 1UJCllDE : 239PU 

,_i---

-~ i 

' ·-L...... i 

_._. 

,_ ...... ' 

-+--+--+,_._ 

,.__ 

,_ ' 

-
-

NUCLIDE HALF LIFE: 24119 YEARS 

THE EXIST ING CONTROL LIHITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGHA CONFIDENCE LEVEL IS 

THE 1 SIGMA CONFIDENCE LEVEL LIHITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIHITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

10057 .00 
10060.38 
9958, 76 
9857 . 14 

THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

10162 .00 
105 .00 

10267 .00 
10263 . 62 
10365 .24 
10466 .86 
4-26 -85 

10160 .80 
104 .99 

THE 1 SIGHA CONFIDENCE LEVEL LIMITS ARE 10055 .82 10265. 79 
THE 1% X BAR LIHITS ARE 10059 .20 10262 .41 
THE 2% X BAR LIMITS ARE - 9957 .59 10364 .02 
THE 3% X BAR lIHITS ARE 9855 .98 10465 .63 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EX ISTING CONTROLS DATE IS 4.09865 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE I SIGMA CONFIDENCE LEVEL IS 

10160 .51 
104 .98 

THE I SIGMA CONFIDENCE LEVEL LIMITS ARE 10055 .53 10265 .50 
THE 1% X BAR LIMITS ARE 10058.91 10262 . 12 
THE 2% X BAR LIHITS ARE 9957 .30 10363 . 72 
THE 3% X BAR LIHITS ARE 9855 . 70 10465 .33 
THE REFERENCE DATE IS . 5-31 -90 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 5.09525 YEARS 

THE 2 SIGMA CONF IDENCE LEVEL LIMI TS ARE 9950 .85 10370 .76 
THE 1% X BAR LIMITS ARE 10059.20 10262 .41 
THE 2% X BAR LIMITS ARE 9957 .59 10364 .02 
THE 3% X BAR LIHITS ARE 9855 .98 10465 .63 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EX IST ING CONTROLS DATE IS 4.09865 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

10160 . 51 
209 .95 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9950 .56 10370.46 
~---1---t...,._ THE 1% X BAR LIMITS ARE 10058 .91 10262 . 12 

THE 2% X BAR LIMITS ARE 9957 .30 10363 . 72 
;-- THE 3% X BAR LIMITS ARE 9855 .70 10465 .33 

-J__.--,,__L THE REFERENCE DATE IS 5-31 -90 
THE DECAY INTERVAL MEASURED FROM THE EX ISTING CONTROLS DATE IS 5.09525 YEARS 

D05-091. 

------ - - - -------
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LUDLUM #4 (L-4) ZNS ALPHA SCINTILLATION COUNTER 
CONTROL SOURCE #4 10 MINUTE COUNT 

l Sigma 
2 Sigma llllW IABORATORY 

NOTE600K NO 
co,iro RIii ,Nt 
RECORDS ClNTEf: 
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CONTROL CHART EXTENSION PROGRAM 

-· ----CO.llHilfili_ SYSTEM: LUDLUM #4 [L -4) ZNS ALPHA SCINTILLATION COUNTER 
CONTROL NUCLfot: 239PU 

I I 

NUCLIDE HALF LIFE: 24119 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE l SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

10233.00 
10235 .61 
10132 .22 
10028.83 

· THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

10339.00 
106 .00 

10445 .00 
10442 .39 
10545 .78 
10649. 17 
8-28-87 

10338 .48 
105 .99 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 10232.48 10444 . 47 
THE 1% X BAR LIMITS ARE 10235 .09 10441 .86 
THE 2% X BAR LIMITS ARE 10131 .71 10545 .25 
THE 3% X BAR LIMITS ARE 10028 .32 10648 . 63 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 1.76048 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10232.19 
10234.80 
10131.42 
10028.04 

TH~ DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1~ X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10126.49 
10235 .09 
10131 . 71 
10028.32 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIAT ION AT THE 2 SIGMA CONF IDENCE LEVEL IS 

10338 . 18 
105 .99 

10444 . 17 
10441. 56 
10544 .94 
10648.33 
5-31 -90 

IS 2.75707 YEARS 

10550 .47 
10441.86 
10545 .25 
10648 .63 
6- 1-89 

IS 1. 76048 YEARS 

10338. 18 
21 1. 98 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 10126.20 10550.16 
THE 1% X BAR LIMITS ARE 10234 .80 10441 . 56 
THE 2% X BAR LIMITS ARE 10131 .42 10544 . 94 
THE 3% X BAR LIMITS ARE 10028.04 10648.33 
THE REFERENCE DATE IS 5-31 -90 
THE DECAY INTERVAL MEASURED FROH THE EX ISTING CONTROLS DATE IS 2.75707 YEARS 

oos~osa 

, I 

89 
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LUD LUM #5 (L- 5) ZN S ALPHA SC I NTILLATI ON 
CONTROL SOURCE #5 10 MINUT E COUNT 

Si gma 
Si gma 

O'.lP!ED fOII PNl 
RECORDS CEIITCR 
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.s-"."'6 CONTROL CHART EXTENSION PROGRAM 

-< j ""'° dl/W5.:Z3f.3 

""COUlfftNG·--SY-SlEM:. LUDLUM 15 [L -5] ZNS ALPHA SCINTILLATION COUNTER I' · '7! 
CONTROL NUCLIDE : 239PU 
NUCLIDE HALF LIFE: 24119 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

10063 .00 
10067 .31 
9965.62 
9863.93 

THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

10169.00 
106 .00 

10275.00 
10270.69 
10372.38 
10474 .07 
4-27-85 

10167 .80 
105.99 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 10061 .82 10273 . 79 
THE 1% X BAR LIMITS ARE 10066.13 10269.48 
THE 2% X BAR LIMITS ARE 9964 .45 10371 . 16 
THE 3% X BAR LIMITS ARE 9862 . 77 10472 .84 
THE REFERENCE DATE IS 6- 1-89 · 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 4.09591 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

10167 .51 
105 .98 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 10061.53 10273 .50 
THE 1% X BAR LIMITS ARE 10065 .84 10269. 19 
THE 2% X BAR LIMITS ARE 9964 . 16 10370.86 
THE 3% X BAR LIMITS ARE 9862 .49 10472 . 54 
THE REFERENCE DATE IS 5-31 -90 
TH£ DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 5.09251 YEARS 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9955.83 10379.78 
THE 1% X BAR LIMITS ARE 10066 . 13 10269.48 
THE 2% X BAR LIMITS ARE 9964 . 45 10371 . 16 
THE 3% X BAR LIMITS ARE 9862 .77 10472.84 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 4.09591 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

10167 .Sl 
211 .97 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 9955 .54 10379.48 
THE 1% X BAR LIMITS ARE 10065 .84 10269 . 19 
THE 2% X BAR LIMITS ARE 9964 . 16 10370.86 
THE 3% X BAR LIMITS ARE 9862 .49 10472 .54 
THE REFERENCE DATE IS 5-31 -90 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 5.09251 YEARS 
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CONTROL CHART EXTENSION PROGRAM 

COUNTING SYSTEM: LUDLUM #6 [L-6) ZNS ALPHA SCINTILLATION COUNTER 
CON.TROC -tlUCL-ID°E: 239PU 
NUCLIDE HALF LIFE: 24119 YEARS 

THE EXISTING CONTROL LIMITS UPON WHICH THE EXTENSION IS BASED ARE : 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 1 SIGMA CONFIDENCE LEVEL IS 

THE 1 SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

THE X BAR OF THE DATA POINTS IS 

10192 .00 
10195 .02 
10092 .04 
9989 .06 

THE STANDARD DEVIATION AT THE l SIGMA CONFIDENCE LEVEL IS 

THE l SIGMA CONFIDENCE LEVEL LIMITS ARE 
THE 1% X BAR LIMITS ARE 
THE 2% X BAR LIMITS ARE 
THE 3% X BAR LIMITS ARE 
THE REFERENCE DATE IS 

10190 .80 
10193 .82 
10090 .85 
9987 .88 

THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE l SIGMA CONFIDENCE LEVEL IS 

10298.00 
106 .00 

10404 .00 
10400.98 
10503.96 
10606 .94 
4-26-85 

10296.79 
105 .99 

10402 . 77 
10399 . 75 
10502 .72 
10605 .69 
6- 1-89 

IS 4.09865 YEARS 

10296 .49 
105 .98 

THE l SIGMA CONFIDENCE LEVEL LIMITS ARE 10190 . 51 10402 .48 
THE 1% X BAR LIMITS ARE 10193 . 53 10399 .46 
THE 2% X BAR LIMITS ARE 10090 .56 10502 .42 
THE 3% X BAR LIMITS ARE 9987 .60 10605 .39 
THE REFERENCE DATE IS 5-31 -90 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 5.09525 YEARS . 
THE 2 SIGMA CONFIDENCE LEVEL LIMITS ARE 10084 .81 10508 .76 
THE 1% X BAR LIMITS ARE 10193 . 82 10399 .75 
THE 2~ X BAR LIMITS ARE 10090 .85 10502 . 72 
THE 3% X BAR LIMITS ARE 9987 .88 10605 .69 
THE REFERENCE DATE IS 6- 1-89 
THE DECAY INTERVAL MEASURED FROM THE EXISTING CONTROLS DATE IS 4.09865 YEARS 

THE X BAR OF THE DATA POINTS IS 
THE STANDARD DEVIATION AT THE 2 SIGMA CONFIDENCE LEVEL IS 

10296 .49 
21 I. 97 

THE 2 SIGMA CONFIDENCE LEVEL LIMITS. ARE 10084 .52 10508.46 
THE 1% X BAR LIMITS ARE 10193 . 53 10399.46 
THE 2% X BAR LIMITS ARE 10090.56 10502 .42 
THE 3% X BAR LIMITS ARE 9987 .60 10605 .39 
THE REFERENCE DATE IS 5-31 -90 
THE 1JECAY INTERVAL MEASURED FROM THE EXIST.ING CONTROLS DATE IS 5.09525 YEARS 
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TOTAL BETA 
Tc-99 
Sr-90 

PRIMARY DATA PACKAGE 

D06..:..001 



SST 

TOTAL BETA DATA COVER SHEET 

Sample Number : 90-0300-A- l/2/3 90-1255-A-l/2/3 
90-0301 -A-l/2/3 90-1256-A-l/2 
90-0304-A-l/2/3 90-1257-C- l/2/5 
90-0305-A-l/2/3 

Procedure : HTA-4-23 , HTA-4-8 

Pipet Calibration LRB# : BNW 52920 

Equipment (M&TE#) : #1 W700873 , #2 W700878 

System Calibration LRB# : BNW 52626 

Control Data LRB#: BNW 52342 

006~002 
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SST 

Tc-99 DATA COVER SHEET 

Sample Number: 90-1255-A-1/2/3 
90-1256-A-1/2 
90-1257-C-1/2 

Procedure: HTA-4-12, HTA-4-23, HTA-4-8 

Pipet Calibration LRB# : BNW 52912, 52920 

Equipment (M&TE#): #1 W700873, #2 W700878 

System Calibration LRB# : BNW 52342 

Control Data LRB#: 52342 

Analysts Spike Recovery 
Average File Location : 325 Bldg. Room 971 

006...;..003 
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SST 

Sr-90 DATA COVER SHEET 

Sample Number: 90-1255-A-1/2/3 
90-1256-A-1/2 
90-1257-C-1/2 

Procedure: HTA-4-11, HTA-4-23 , HTA-4-8 

Pipet Calibration LRB# : BNW 52912, 52920 

Equipment (M&TE#): #1 W700873, #2 W700878 

System Calibration LRB#: BNW 52342 

Control Data LRB#: BNW 52342 

Analysts Spike Recovery 
Average File Location: 325 Bldg . Rm . 971 
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TOTAL BETA 
Tc-99 
Sr-90 

SUMMARY DATA REPORTS 
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SST DATA RESULTS FOR CORE 9 

TOTAL BETA 

Tot beta (dpm/g) 
Customer No. @Sr90-Y90 +/-%error 

Core 9 - Segment 3 
90-0300-A-l 4.16E+07 3.6 
90-0300-A-2 3.92E+07 3.6 
90-0300-A-3 l . 24E+06 4.7 
90-0301 -A-l 3.87E+07 4. 0 
90-0301-A-2 3.79E+07 4.2 
90-0301-A-3 2.35E+05 8. 4 

Core 9 - Segment 5 
90-0304-A-l 2.75E+07 4. 4 
90-0304-A-2 2.86E+07 4. 4 
90-0304-A-3 1.37E+05 10 .6 
90-0305-A- l 2.81E+07 4.4 
90-0305-A-2 2. 72E+07 4.5 
90-0305-A-3 2 . 11E+05 8. 6 

Core 9 Composite 
90-1255-A- l 2.37E+08 3.7 
90- 1255-A-2 2.39E+08 3.7 
90-1255-A-3 2 . 12E+05 4.9 
90-1256-A-l 2.43E+08 4.7 
90-1256-A-2 2.38E+08 4.7 

Composite Water Leach 
90-1257-C-l l.98E+07 3.6 
90-1257-C-2 2.07E+07 3.7 
90-1257-C-5 1. 71E+05 5.7 

Sr-90 and Tc-99 DATA 

Customer No. Sr-90 dpm/g +/- %error Tc-99 dpm/g +/- %error 

-------------- ----------- ------------- ---------------- -------------
Core 9 Composite 
90-1255-A-l l.11E+08 6.5 3. 50E+04 7.6 
90-1255-A-2 l.11E+08 6.5 3.35E+04 8.4 
90-1255-A-3 6.82E+04 21. 5 <l.40E+03 
90-1256-A-l l . 06E+08 6. 5 3.30E+04 8.8 . 
90- 1256-A-2 l . 03E+08 6.5 3. 29E+04 7.6 

Composite Water Leach 
90-1257-C- l l.48E+04 13 .1 3. 47E+04 5.2 
90-1257-C-2 3 . 10E+04 9.9 3. 45E+04 5.2 

Customer No . Methods Blank+ Spike Spike Recovery % Recovery 

-------------- --------------------- -------------- ----------
90-1255-A-3 2.1160E+06 2.0735E+06 98 . 23% 
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TOTAL BETA 
Tc-99 
Sr-90 

ANALYTICAL REPORT CARDS 
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TOTAL BETA ANALYSIS 

Total beta analysis for SST samples is accomplished by using proportional beta . 
counters . A Radiochemistry ANALYTICAL REPORT card accompanies each sample. 
This card has a card serial number, the date the sample was received into the 
radiochemistry laboratory, work package number, a radiochemistry lab serial 
number, customer identification number, the 325A Hot Cell sample 
identification number, the constituent requested (i .e., total beta), and the 
results. The balance ID number, BNW laboratory record book (LRB) number that 
holds the pipet calibration data, and the M&TE number of the beta counting 
system are noted in the "Serial No." column. A copy of the pipet calibration 
is provided under separate cover. The beta counter M&TE number cross 
references to the LRB that contains the calibration data and the daily control 
data . The total beta procedure number used for this analysis is noted in the 
"Constituent" column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the carD "SERIAL NUMBER" on the right 
side of the card. The second aliquot (if any) is the dilution of the first 
volume and the third volume is the portion of the dilution evaporated on the 
dish that is then beta counted. If only one volume appears then that volume 
is evaporated directly on the dish and then beta counted . The mass of sample 
sludge aliquot and the volume of solution used in the dissolution of the 

. fusion or the water leach is written below the sample aliquot volumes. 

The hand calculation of the data is located on the bottom half of the card 
under "DATA" . This calculation comes from the procedure. The corrected count 
rate, sample volume, counter efficiency, sample weight and volume of solution 
of fusion or water leach are incorporated. If a "CCL=" is given then a 
coincidence counting loss is calculated and factored into the final results. 
Final results are given in disintegrations per gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. 
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~-R~eg~~~•

st

~"'~~,s~~=jt=========~==========4=========~lli Tot•I counu 'd ,S-/;l.tJ ~ ·· · 1-TOtAI Counu i: Min ' /~-

w~M~•"t::::j:::::::~~=======+=======i]~;t:i ~Cl~M __ -+of.~~~..2_~,t)~. </__E,_+-___.:~:-:---t·,;::-:, - ~ ! ~ 
CIM ,.,, ~A:/ L ., -Bkg. 

8kg. ~. CorrC/M ~~,'91, £7__ · CorrCIM 

Please Do Not Write In This 

Space_ While Report Sheet is 

Attached 

. . 

' ' 

.· .... . · .. · . .... 

:~- ~ .. 
D06~0.09·_ 

Serial No. 

• t 

.. ... 
• ·, ~: • J 

.s· 

.!. ., , -...··: 

I-! 

~ ~¾•! · 

.t 
~ . : 

.,. . -~-
· :;..,~·; 

104464:"' 
54-1700-177R (005189 

·- ·:: ::::?:·:~ -----··· 
• ... , · •' 

( . 
f 
:. . 
( 

' 



• 
; 

1 
.; 

. ...... . _ 

: 
i Puific Northwest uboHtory . 
i 
ii 
~ • C11stomer ldent 
• :i 

"' 108 -,o 90-0300-A-2 

110B-C9·3. 

;;. T1,.ss r- SJ 
t! 

FUSION 
W\ 

e ... ... -

.. ,. · ..... "•~ ·: ..... ; .. ~: ': 

ANALYTICAL REPORT 

D•te Received Work Order No. 
2-16-90 M620$_ 

Conn,t11ent Resi,lt 

TOTAL ?,.,~ Ei.-r 7 ;t., ~ETA 

i 1·" ~ 

e ~+y'' 
HTA-4 -23 

l· '-8 ~ t"'.5e::-:--,..-:l7.N~11m~~""",i;.;._.....__-:-'i'"-:;:--L---~=-r.:-:---+----oi Appronr .-... 311,/1() 

(Over) 

. ' . . .. 

.. •: •·-

SERIAL NUMBER l Q 4 4 6 8 
v' 

0.6287g. i 250 11 . 

: i :·)if~J. . 
·-:-- --. -------.-._.:~-::-.rf: ! :· · · : ------------"-....,_ ______ ------ ~----.:,-..------ ~-"'-""'-'-'-.:..._;_.:..._;_ __ -:-------

d/~ ~1-1» 9":= ,1.p-J- \1:l . ):I:• 

1-'-0:-:-:t_e_, --.--------4-B_Y ____ -.-------fll ;r- ~o. Shelf ~o.,, ABS - . ~~-':¥ ~ ~u 
t------1-------+-----~----~:;;,, 

ALPHA COUNTING DA TA ! . V IET A OR GAMMA COUNTING DA TA <:, i , • 

\. .~' Reg1st11rs r$ D•te ~/1/cm" ( .) ' · 
i--To..;;;t• ... 1-Co_u_n_ts_.._ ____ -+-----~-----~W.,'.:J. _To.:..t-•I_C:...o_un_u_~3~r--'-2"--1"--l ,f'/~-4------+-,,-·•;i,,ot __ ..;...--I 

M,n f~ Min ,,vJ. · · ... >~ 

1-CIM-----+------4------+-------lm,~1-: _CJ_M_. ___ +--.:J_dY,~~·.L/~-+------1--·!'.- .... •~-· ----1 

8kg. -~ 8kg. .:1 fl 4 f \ :'.!-;. 

- , 

Please Do Not Write In This 

Space While Report Sheet is 

Attached 

. · ·· .. · 
: .. ··: 

•,• --~• .. •:• .. . • .•. . . .. 
•:=:• 

\. 

I 
Serial No. 

54-1700-p7R (005189) 
.. - -- ·-· . . . -•.··-• - . 

-:::.- ... ..-: . 
~-- - - -

'• ., .. 



I .. ' 
' 

:r------,-------==: 
t P1dfic N0rthwtst ~bo11tory-- - ANALYTICAL REPORT f~==--------+------r-=..:..:..:.:.:..:_ _ _J J Cuitomer 01te Rece111ed Work Ordu No. 

f 1 ~S~S~T:::--,~:-=-:--:-:---:l--=-2-~1~6!..:-~9~0- -+--M!?6~2~0~~_J 
• Sera1I No Customer ldent Const,tuent •r----7 r----+-..:.::.:.==.:,.:.:.:.__+--:R•:_:su::.,:lt:._ _ _J ) 

,er 109 -to 

;. TI-SSI-S'j 
@ 

e 

90-0300-A·l 

1108-C9·_l 
FlJSlDK 

S IITE NII.~ ~J-3 
~ 811~2920 ., 
- Stri1I Number • .,. 

..... ..... 

________ ,. ____ - --- -·---
·; ',.·,.• .. · . . 

• '•' .. -.•:.: 

TOTAL 
BETA 

HTA-4-23 

J.'-'f E+' z: 
~ "f.7 X ,--
e <;, f-y,~ 

App,ov11 · 

~ 

(Over) 

SERIAL NUMBER 104472 
BLANK 

j 

/. 'J'{.2. I! +f. 
~ ,~-

a 

___ ..,. ____ _ 
····-- ·,1c -d 

d)'C! -191 'l u ~ /. ~ .. .,._ 

:-:-~: I' BET A OR GAMMA COUNTING DA TA-ALPHA COUNTING DATA 1t 
~ 3£ Counter By I lnst. 1140. Shelf, ABS -· _J _ _ . ·~- _,,_ ~ 

01te ~ I 
/ -u 

("' _/ :~ 

~ft_d911 Reg,m,rs ~; 01te 
;:~( 
-:+:- Tot1ICounu ';}/-::::J.. .. Tot11Counu ~-
i: 

Min @. Mon //) l , . 

ij ?I/..)- '· C/M CIM ., 

!J Bkg. 8kg. d2✓-t!/ ' 
CorrCJM ¼1 CorrCJM 7,1'.:? , .-3&/ 

,· I 
.. 

' 
,, I 

\ .. '·· ' .. I :.~ 

.. 
-

·-: , 

Please Do Not Write In This 
.,;,~ ':.. 

. . ~ 
Space While Report Sheet is . . 1,·•:· 

.. ,._:~: ... . , 
~ •. ii'.. I 

Attached 
..... ; .. . ,, 

' ·1{ I 

I_;:::~ 

Serial No. 1 04412· ·\ 

\ 

54-1700-177R (005/89) 
· • .. · 

••,:,••.•,• .. ... .. 
.?/·. . . 

.. 
D06-01.1 

•::: :· 
•. • ... 



:, . ., 
; 

P1dfic Nonhwest Ubot1tory ANALYTICAL REPORT SERIALNUMBER 104476 
C~tomer O•te Re,e1ved Worll. Order No. ✓ 

SST 2-16-90 M620 0.5814g. i 25011. 
S.ri•INo Cunomer tdent Conn,t1..1ent Result 

> 90-0301-A·l TOTAL 3.'67 E--r7 ;?; ~ 110 -,o 
BETA ~J-

r,~-r-s, UOB-C9-~ ± "" :( j FUSlDI( 

0 .050(:)~ 

°' 5'+yf6 e e ... 
e 

"TE No.~ J;,J ,... HTA-4·21 ,... 
i 811»52'20 p • 
.... Seri•I N11mber -.. 
"' 

-·-

(Over) V 
------·-··-- ·-· · ··-- ·. ·.·-~.-.-.. :: . .. .. . .. . . ·-----

• I 

.... ·t·~_t· ··•lt . .. .. 
ALPHA COUNTING DA-TA I "' BET A OR GAMMA COUNTING DA TA : ·:: 

Counter By ij inst. No. Shelf No. ABS ~ ·By :;;{Z_ 
1-:-~-t~-st-u-,---.--------1.-----...-------£14i .;;:::.tLe __ _L..,i,.5__,/4;t.,~-'(J_J: - .... ----./~/_,,:f,l\1~.-~ '~-~-(~· ~~=--1 

Tot1ICounu ~ Tot•ICounu ' 1.:,L .;,,? 1------+-------1.-----~-----IJJ:l--.----+-....... ~~--+-------+-----4 
Min ~ Man /d, ' · .. 

:CIM========:=========::=========:=========~:W1 
CIM ,:::;2.i,' 3 .? 8kg. !\-Bk_g_. ----~-f_,-q-~-,/--+----:.-; .. :-. -+-.-... ..----.-

Please Do Not Write In This 

Space While Report Sheet is 

·Attached 

.. · .. 
. :,. ... . .. 

•,: ... ,::: .. . .· .. 006~0:12 ">. 

. : \,. 

Serial No. 

. ,· · 
·' 

,- ' I ·•,' '.~ 

• I , : ', · : ., 
:j,~.:f; 

..,,, 
' ~: . 

. ~-• -; 
··, ! • 

'!J :J,.· .. 
, , • ·.1, 

. 'Ji. ' 

-104416 !.t 

i 
I 

54-1700-177R (00S/89) - -... . ._,. __ _ 
. ~ .... ·······~ .. 
. :-: ~·; .. ~ :,. •, .. . : :, . . . :, 

'• ... ..... 



: i P1cific NOtthwest Lihol1tory ANALYTICAL REPORT 

D1te Reteived Work Order No. SST ! t--:-S.-ri .. 1l~N-o--r~----f--=.-=.;:_.::.,;:_-il-..:.:..=.::.:.:::!~-~ 
2- 16-90 M620 

Cunom•r ldent Conn,tuent Result 

111 -,o 
17-ssr-~, 

°' @ 

"' e ,.. ,.. -

!0~301-A-2 

1108-C,-
FUSIOII 

TOTAL ~ BETA '3.7'f ~ +7 ,;J 
:i '(,l-/t 1 

e s,.-1-7 9D 

HTA-4-23 
'f. ,_ ir-:------:--:---~------;-,,-------:---.~-;---1---.,...---¾ -• "' 

(Over) 

SERIALNUMBER 103901 

0.5801 g. i 250.1 . 

I-

... :~, 

. . ~ . :J} ,--,..----~---_,.,.,._, __ ,,.., __ ,._;-:- ' J:/ 

ALPHA COUNTING DA TA @: • IET A OR GAMMA COUNTING DA TA J/:,,.. / 
1-C_o_u-nt_e_r -------r-9:-y---------71 lnst. ~o. Shelf No. ASS c::.:J,/~ n~- /, 

~0:::.=t.=:_-,,_ ____ +-=----,-----,Eat _!.i __ .;_1,.-,;./r-::~:-L---./""'_,,,5~-=~.:...t.fr-.;;-"7"'//""fl-,,,----
~:.!!..--+-----t-----r---,7 Date ...7//~ (_/ 

~~~:
1
,~~~c~•~~~-nu-+-----+-----t----,, 1-: ~To~t•~l~Co~u~n~ts~l~....:2~1,£~LJ,Z,.2~7:.._-j-----:;--j""7-:'.-:---~~ 

1,...:!~::=::.::.,--4 ____ ---if------r----7~!; Min /d. \..'' 

~~:.:·::."- --1-----t-----,-----7(i1-~~~~:~. --~~52,,:-;~i,✓.~tt'd~ •. ;~~~9:...· -t----:---jr::::;-:~----'---7 
8kg. t~ Corr C/M .,;/ 3' ,:J'/, P7 ~~.j,-,; 

Corr CIM , ,--1 , ;Hl'f 

, I r; :· ·. , ! >1 ; 
~ .' . . ' .' \. 

Please Do Not Write In This . 

Space While Report Sheet is 

Attached 

- ... ----- --~ --- _____ _... __ ' . -~-- - --
, ·.•· . 

· • .. 
. : , ... . 

. "':', .. . 

., " . ... 

Serial.No._:. ,. ·103901:"~it-; 
54-1700-177R (005189) 

.. ---- -··- --- --.-- . '";--;--, __-i-.....-. _ _.__...___ 

... 
··•.•··.•.·. 

·· . .. •. .=·:(- ~ : ..... . 
• : :: . ";\~:· . 

-~·.:< D0~--013 .,. ·. · . 

f· 



, ; . 
,•, 

·: .. 
. ' 

·' 
l 

,.'! 

· •, ' .. •.: .. .. .. • P•cifi< Northwest ubom0ty i ANALYTICAL REPORT SERIAL NUMBER 1Q39 Q 5 r : Cuitoiner Dite Received Work Order No. : 
ii SST 2-16- 90 M620 .. 

Seri•INo Customer ldent I Constituent Result • 
BLANK 

i 

:J.,3SEf5 ~ 'Cl 112 -fd 90-0301-A-3 TOTAL 
BETA 

-r1-ssr-s, l10B-C9- j ~.'( t 3' 
• FUSIOl 
te 

~ Srty 9~ "' e 
NYE NJ}~ .... of' · ... HTA-4·23 -8 8'1~2920 p. 2-. •·'f ... S.rWII Number - 1 )flri-['i.~ 'k / Approval -i-... ,, :::b ~ti 

ALPHACOUNTIN,GDATA @. BETA'ORGAMMACOUNTINGDATA · "·: 

.,.eo_
0

,-:.-nt_•_r _______ ... a_., __________ -11 '"::;: '"'" "/ . ~BS - ,.,rt}~ ~ 
.,_R_eg __ ,n_•_rs_-+-----1------...._-----£:~-;t;:'-o-a-te __ --1. ... ~-,-/ .... /1/..:J-,-/~....L..-,:,-..-.--~~~.:.;;;..;--,-.;..:;.1~-. ::::;iv~-.F&1=----l 

TotalCounu ~ : ToulCounu /tJ'~7 ,.;i.;•. 
1--M-,n----'------1-------1-------ii M,n /" (J •' ·,.i::.· 

1-CIM-----+------+------+------f,,l'ir .....;C_1M ___ -+--.-/ _t.;;..7. • ...,l,...J'---+---..--·--+-•-·.·,;.., ----; 
I-B_k.a.g. ___ -+------+------+------ii%,~i-- _Bk....:9:...· ----i~~;_,,,......:·~;;..;~=--,--+---~--i.....,..------l 

Cotr C/M fil. Corr C/M /..,3~. _:2 y' a 1 : ) 

i , , . 
. · l l \ \ ' -. . ·, . 

I . 

.Please Do Not Write In This 

Space While Report Sheet is 

Attached 

. • . : .. . --~· . 
·· •,:• .•:• . . 

,• ,. 
:· .. •, 

I '\ • •. ~• •. • • 

. -~·. _ ... . 006...:..014 

Serial No. 103905" -~ .. 
S4• 1700• 177R (005189) ~ - --·· -•- ·­·'· . ··•:•\:.·.·.: . 

•: ·.· .. . .. ~ . ; .... .. 
• ::: .' .. · ., . ,· .. 

,. 
;· . 

' i. 
I 
j , . 

( 
' 

i. 

: .. 



°' ~ "' 

Picific Northwest Ubolit0ty 

lll -'1• 

-r, ~sr-&,o 

Cunomer ldent 

90-0304-1\-1 

1108·C9• __ 
FUSlOII 

ANALYTICAL REPORT 

Date Received 

2-1 6- 90 

TOTAL 
BETA 

Work Order No. 

M620 
Result 

~-7S ~ t7 di f 

.:tLf,"1 %. 1'wJ-

~ S1 fy 
11 

; Ill£ '14.'J /'t, 7! I HTl\-4•23 

~ l----"'1,D,1'"'-11.1~ ..... .,.;..~.:.... ...... --...... ------...... -----.------l 
- -Oate Approval 

: L_ ____ __\.).J::::.~tl,6:::!::,._:~~~~¾~/,f~"jl!._L.!::::~~_J 

"'' , ,3'f'!:J°Jz ~,,< ~ \ ~~..r\ 
(/ .f 9~- 4 ~ (,/J.P ~ ,;.f s-f/ ( ,. / 

I ·S 

~ 'f. i z 

(Over) 

:.•-.' ·.~·.-::· ... : 

·· ,: .. :-

SERIALNUMBER 103.~10 

0.55Mq , ¼ 25011. 

✓/!. .Jv, hi;/~ : /9.r- .. 

ALPHA COUNTING DA TA Ml 
·:,:. 

'fiETA OR GAMMA COUNTING DATA ' , 

Counter By I Inst. l',io. Shelf No. ABS 

~ -£~ A ~ -Date i? . ...-~ - n 
Reg,st~rs 

::;:.: d//4?~ (_/ n Date 

TotalCounu -:v:• Total Counts //. /9~ tf 
Min @ Mon //). 

C/M ~1 CIM /6/~~ 
\ 

Bkg. ~{. 8kg . ?f_ t79 
. ::-;:: 

/..s?" ,3>-CorrC/M i~ CorrC/M 
·., 

l 

' ,•• .. 
' --

' ; 

! 

Please Do Not Write In This '- ·: ~ ... 
•t: - :i_:, 

. , ·-

Space While Report Sheet is .'i~~~ 
~ : ·., ,.~::.~~ ' 

Attached 
., .;; 

.,· 
";'~>-

~r·: 

' • Serial No. 10391 0 
, 

i 
. 
'. 
' ' t· 

54-1700-177R (005189) 
.. ,. ·-: 

--: ~• .. •:• . .... .. 
..... ... : 

;· :" - . ~ 

--- - .. - - . ... .. •, ·-. - -·- --.. : ·:·: ~ ' : . 

006_;.015 
. . .... 

.. 
. ' · . 

1 
I 
I 



.. 
t 
f • ! 

.·: ; 
'• .. .-. • . , • :: -:~ 3 . 1 
} 

' 

a: 
··•. t! 

"' e 

' 
.... 

j .... -t j 
\ -I -i> 
l ... 
1 

' 

Picific Northwest L1bo,1to,y- ANALYTICAL REPORT SERIAL NUMBER -103·914 
CU$tomer D1t• ~e,e1ved Work Order No. ..,, . _ 

2-16-90 M6203 
S.ri1I No Customer tdent Constituent Result 

0,55719 , i 25011 ._ 

j .~€-t7 ~ 114 -fo 90-0304-A-2 TOTAL lfJt BETA 
ti-SST- &,o 1108-C9-

J, 'f,I{ 'Z 
p. ~ 

FUSIO)I 

@ Sr +r 1' 
IITE "'4~ /7.!J HTA-4·23 
BNll52'20 7'i 

Ser~I Number 1 ~111.1" D•te Appronl 

11,hu C',// 

"'"''"' 

.! '1 ·'/ i, i 
. r . 

(Over) 

! 
. . . , · . . I •· 

' . . ; · •. ·,•,.• .. •.· , . . _ . . :-· · ·:· ... ~ ---: --~ 
· · ·, ,' .. · .. :· · 
.... :.-.•'.: 

ALPHA COUNTING DA TA i{j: BETA OR GAMMA COUNTING DAT A-JJ ;_ 

I 

r 
' f 
i 
I " 

\ 
; 
I 

! 
i 
1 

- f 
' :· 

r 
' 

Counter By ~ tnst. 1140. Shelf No. ABS \ ~ :_- : ~ - · .,__----.----+-------,------fll I ' - ./ . 
1-0_1_te ___ -+-------+------+-------4~t:i, ..:/:..__;_· __ ..J._ _ __,,..__,,-1._-,-~.,,,,-----,-__,;;.~------1 

Reg,stttrs ii Date ._3//~u · ..__... 
1-T-o..::ta-l-Co_u_n_u__,i-------1-------+-----..,;1:L'-..:..-To;t=a-1;c~ou;n;u:::=/:7.~~:~~='?~===:========:::,::~:-, ======: 1-M-1n----+-------+------1------fil1; Min /P. ,.,. ;_J 
1,..C/M-----'------+------+------u1~:: ..:C..:.:IM.:...,_ __ -'-~/...:.?,..:'.,s;:;:.:::.:..,&.·'7_--1, _____ l--·J_· ----I 

8kg. It Bltg . ,2f.J / 
1-,-o..::rr-C/M--~1----...;..--1------+------• -ey Corr CIM / ?.:? ~Q 9 

' , 

Please Do Not Write In Th is 

Space While Report Sheet is 

Attached 

.. - --- - . -· . 
·. ..: ·-~ .. · ... -.. , · .. . 

. . :;~::/:·· . .•. ·:· , . 
. ,• _.· 

006-0t6 

Serial No. 

,•. ', ~ . ~-;, ... •,•:• ... •· ·· .. .··:-\:':·:·:·:··· 
.. · ., .. 

1.: 

.~.;.1 .,,., 

' 

.... t,t' 

.:~~(.· ' 

·:_•f;• ::::~~ 
. ~~tr:·· 

> · . '; ·-
-~-, -~ 

54-1700-177R (005189) 

... 



.. 

l 

. . 
: P1cific NonhwHt Llbor1tory ANALYTICAL REPORT ~ 

SERIAL NUMBER 1Q3918 
• T Cl4tOm•r 01t• Received Work Order No. i SST 2-16-90 M620 '3 ; .. S.r11IN0 Cu\tOm•r ldent Conn,tuent Result • • :i 

/,37C+Sf;, 
ii 115 -9o 90-0304-A-3 TOTAL 

BETA 
n..ssr-G,o UOB·C9•. _ 

~ 
FUSION "S JO•"'? 

te 5.,, 1-y ft) "' £ e .... HTA-4-23 ,.. -8 ,.. 
r;i,, Appro111I -.. ~II "' 

-·-( ,1;1?_)(.7il~(/.};) • 
• 7 

~ {o'<,% 

· '•' .: · :-:••·:·· 

a; -L_+uf" -;.._/,,:/'7 ,/) 
•··i If.: 

(!_ 
·,; ,;{ 

I .<"r. ... !'-

Counter 

01t• 

Reg,nvrs 

Tot1ICounu 

Min 

CJM 

8kg. 

CorrCJM 

· r ( 
; ·i '·. 

• 

ALPHA COUNTING DA TA Jf: 
By I Inst. No. 

I 
~ ; 

w 01te 
-»:- Tot11Counts ~-

1= Min r CIM 

ti; 8kg. 

~ CorrCJM 

-- .. • ' 

··---

Please Do Not Write In This 

Space While Report Sheet is 

Attached 

I 

•• .. 
:,• ···: ., .. •, "'❖ . .. :• .• . . . . , .. . ., •.,· 
. • ... D06--017 . 

1-!TA OR GAMMA COUNTING DATA_; ' 

Sh•lf No. ABS . ~ ( ~ ;-_{£2. 
I - ~-;=~1 _. 

'-- ~ ... r "-1, ~ 

'L,' /2-? /qp <._./ - -... 

,/,d,f't!:)7 , 

/~I. ' 

h1~ L) 7 ! 

~qd , . ·.~ 

.f,/_ // 

' 
: 

< I 
..- :- i 

' . ~-J 
I 

·:: if ·. ! "'I .,:•~ ,· 

.. 
:i~: I 

._;_ ,· I 
... . .i;,~ : I .. - -~-1~/ 

I ~:~:! '· i ~--
.:--.. i 

'°J:4.' I 

\ ·, ! I .. _,.. :; 

,;... .-, ~-~ ! 

Serial No. 1 0391 8 
54-J 700-177R (005189) 

•:,:,•-·.•.•.:: 
':-:~·:- ;: .. .... . 

• ::: ., 
..·· . ._. ,, 
. . .... ·,· . . 



!: :. P•dfic NOtthwest ubot•tory 

! 

ANALYTICAL REPORT ! i-,-w-t_o_m-.,--------+0-•-t•_R_K_e_i..,-e-d---,-w-o,-k-0-,d-e-, -No-.---1 
SERIAL NUMBER 1Q39 2 2 

SST 2 - 16-90 M620 :i--------r------r--------+-----=~---4 • Seri•I No C,mom•r ldent Constituent Result .r------,.------t-------~-----~--1 :i 
ir 

-(I-SST-~ 

90-0305-A· l 

110B·C9· 
FUSION 

TDTAL 
BETA 

HTA-4-23 

(Over) 

0.5778g. i 25011. 

0 ,0SO&~ 

·.-. ·. -\:-··---: ·: ·- - -------. 
' ····. 

- ___ _;__ __ _;·:,_• ~ ·..;_· - ---- •··- ---- - -
--·· ··•··-:-------- --~::::-.::•·~~:-:.:· 

a/r!... -l-_~'18: .,d_?J""" .. ··".,-. .. 
ALPHA COUNTING DAT A I' BET A OR GAMMA COUNTING DAT A 

~7'-~ 

. : ·, ' I c:: ~~~ 
Inst. llio. Shelf No. ABS Counter By i!B 

I -I ~ / D•te 
,:.;,c.. Due llii 

Reg,sti,rs 

Tot•I Counu -~~ Tot•ICounu 

!: Min Min 

I C/M CJM 

8kg. 8kg. §\ 
:~':'I' ' 

CorrC/M r~~ Corr CJM 

.. ... -
-

-

Please Do Not Write In Th is 

Space While Report Sheet is 

Attached 

-

. :, ··•:: .-
}::./ ·· 

. ' . .. . · . . -:. · • .... 0 06~01~( •. 

4//.!d,yo ( ./ 
/7/&,C/ ' 

/t:J . 
: 

/ 11t. q :,. -·-~ 

,H,4,r 
.. 

J/ ,I'/, ?;,..... ' ' 
•! ;~\~ . 

" ~·::: I 

' I 

;:.~!. 

; 

' 
.... , ... 
' ' 
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Tc-99 BETA ANALYSIS 

Tc-99 beta analysis for SST samples is accomplished by .using proportional beta 
counters (of which we have 2) . A Radiochemistry ANALYTICAL REPORT card 
accompanies each sample . This card has the date the sample was received into 
the radiochemistry laboratory, work package number, serial no . (a consecutive 
number system used in the lab), the constituent requested (Tc-99 in this 
case), and the results . Under the "Serial no . " the balance ID number and the 
BNW laboratory record book (LRB) number that holds the pipet calibration data 
for that volume of sample aliquot used in this analysis is logged. A copy of 
the pipet calibration is provided under separate cover. The M&TE number of 
the beta counting system is located under the pipet calibration LRB. This 
number cross references to the LRB that contains the calibration data and the 
daily control data. Under the "Constituent" and Tc-99 is the procedure used 
in this analysis . 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of the card on the 
right side of the card. The second volume is the amount of solvent that the 
first volume is extracted into and the third volume is the portion of the 
solvent evaporated on the dish that is then beta counted. The mass of sample 
sludge aliquot and the volume of solution used in the dissolution of the 
fusion or the water leach is written below the sample aliquot volumes. 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . This follows from the procedure . The corrected count rate, sample 
volume, coµnter efficiency, analysts yield, sample weight and volume of 
solution of fusion or water leach are incorporated. If a "CCL=" is given then 
a coincidence counting loss is calculated and factored into the final results. 
Final results are given in disintegrations per gram . 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed. 
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Sr-90 BETA ANALYSIS 

Proportional beta counters are used to perform the Sr-90 beta analysis . A 
Radiochemistry ANALYTICAL REPORT card accompanies each sample. This card has 
a card serial number, the date the sample was received into the radiochemistry 
laboratory, work package number, a radiochemistry lab serial number , customer 
identification number, the 325A Hot Cell sample identification number, the 
constituent requested (i.e., Sr-90), and the results. The balance ID number , 
BNW laboratory record book (LRB) number that holds the pipet calibration data , 
and the M&TE number of the proportional beta counting system are noted in the 
"Serial No . " column . The M&TE number cross references to the LRB .that 
contains the calibration data and the daily control data . A copy of the pipet 
calibration is provided under separate cover . The Sr; 90 procedure number used 
for this analysis is noted in the "Constituent" column. 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is written under the "SERIAL NUMBER" of .the card on the 
right side of the card. The Sr-90 separation procedure is a cation exchange 
separation . The second volume, 10 ml , is the eluate diluted to 10 ml with 
de ionized water and the third volume is the portion of the dilution evaporated 
on the dish that is then beta counted . Time, T0, is recorded under the 
volumes. This is the time of the separation (i.e. yttrium from strontium). 
The mass of sample sludge aliquot and the volume of solution used in the 
dissolution of the fusion or the water leach is written below the sample 
aliquot volumes . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . Also, the time, T1 , of the first count and T2, of the second count are 
noted (two counts are needed to determine the ingrowth of yttrium). This 
follows from the procedure. The corrected count rate, sample volume, counter 
efficiency, analysts yield, sample weight and volume of solution of fusion or 
water leach are incorporated. If a "CCL=" is given then a coincidence 
counting loss is calculated and factored into the final results. Final 
results are given in disintegrations per gram. 

On the back side of the card (xeroxed on the bottom half of page) is the 
counting raw data. The counter number and efficiency, date counted, total 
counts, time counted, calculated count rate, background counts per minute and 
the calculated corrected count rate are listed . 

006-037 
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D.\cwnm to ns 

na i-adiation MaauTeMnt value reporud fo~ thu ·,roduct 1• the rHult of 
• •••ur ... nt ,rqcedurea vbich are couidered to be "HIS traceable" ud vhicb 

Ntisfy requiraau outlined iD a.1ulato1"7 C:1&ide 4.15, bvbioa 1, ·Febl'\lary 
1979. "fbaae claiu ara ~ported by the follovin& couideraciou: · 

.. 

\_,' 

. . 

l) Kusy direct act1ffty aa&aureMat intarcoarpar1aona have l>een ude between 
Merahu and ns over a period of uny Jun. SOM •pacific uurplea thu 
illut%ate the upitwla af the vork which bat occvnad ara liaud belov: 

a) J.and01111 selected aaapl•• of each production batch of th• QCT.44, QCT.46, 
and ·QC).1 aued radionuclide product• are .. aaured by ns and a bJort 
of traceability iaaued to Amerahu. DuriD& the ,ariod 1971 throush 
1914, 65 aeparate aolution atandard1 and ·point aourcaa have bea11. inter• 
coapared in thi• --~•r. · 

b) .A1Nrahaa participate• in int1rcompariaon exarci••• vith WJS vbich involve 
aincl• nuclide• in atandardued aolution fora •. J>urin& th• period 1983 
throush 1984, nuclide• vhich vere 1Dt1rcompared 1D thia --=•r included 
C:a•137/la•ll7a, Sr•l9 and la•lll. ln _additicni, 17 ae,arat• nuclide• have 
b••• iDtercoapared durin& the period 1971 tbroush 1982, and repeat inter­
C'n,arilou of ioa• of theH n1i1cl1dH at d1ffarant t:iae• ltrisa& tbe total 
to 24. 

c) To funher atT•n&than Aaarahaa'• direct link• tons, it 11 planned, for 
~he ,eriod 191S throush 1917, to carTy out intercoapariaon ex,rci••• 
~iv.eia 2'U ~ .Aaerah.aa vhi~h vill 1:l~l~d• the follavin,. radionuclidea: 

i) Aa-241 all)ha reference source 
il) )U.•6l ... , . aolution 

111) . C•14 Ht& aolution 
iv) Cl•l6 beta aoluU,OD .. , 

BNW v) Sr-9O ltet& aolutiaD 
n> 1'11-147 b"a aolution 52 626 Vii) Tl•%04 beta aolutioa 

viii) h•lll IUIU 1oint aource f9 
ix) Aa-241 IUIU 'POiDt aource 
a) 1-129 N.ta aol.:1.ion 

1'h••• cnpari1ona vill lt• in addition to the aixed nuclide atandard 
incercnpariaona. 
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n.Aet.Un.m to ns 

4na i-a41at1n Maavrnet valiae re,orcad for thu .,rodvct 1• the rHl&lt of 
., •aauraiac ,rqcedurea vbich are couiclared to be "MIS n•aceabl•" ud which 

Ntiafy raql.draiazau oudisaed iD a.sulacory C:"1de 4.15 1 a.viaic= 11 ·Fel:,T'U.ary 
lt7t. '%be•• ~iaa ara n,por,ed by cha follovin& couidaratiou: 

1_) · XuaJ direct act1ntJ auaur ... nt intat'compariana have l>e•• aade laetveen 
J.aerahaa au ns over a period of uny J•&ra. · SoM apecific asurplea that 
.£lluua,a CM up1tl&da of th• vork. which baa OCC\&ffed are liaud l»elov: 

a) laildcnalJ aalected aaai,1•• of each productin batch of th• QCY.44 1 QCY.46 1 

alMI ·QCD.1 uxed radionvclid• producca are .. aavred by ns and a bport 
of T-racaability iaaued co AMnhu. Durus the pcrio4 1978 throush 
1984 1 _65 ••parat• aolutio• atandarda and ·poillt aovrcea have be&ZL inter• 
coapared ill tbia aazmer. · · 

~) .Aaerahaa participates in incercompariaon eserci••• vith NJS which involve 
ain1l• auclid•• ill acandardued aolutiou form. J>urin& the period 1983 
throup 1914. auclid•• vhich var• ucercompared isl this -.asmer ucluded 
·ea-137/la•ll7a, Sr-89 asad la•lll. In _addition, 17 ••parate auclid•• b.ve 
baea izltercomparad durins the period 1971 chrou1h 19821 and repeat inter• 
coapariaou of•=• of tbeae nuclide• at diffarant tiaaa brine the total 
to 24. 

c) to further acren1ch•• Aaarahaa'• direct 11.Dlr.a tons, it 1a plamted. for 
the period 1985 ,hroush 1987 1 to ca~ out intercompariaosa eserciaea 
Ntv•u liJS ~d .\merah.aa vhi~h vill in~l~d• th• tollovin3 radionucl:ldea: 
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URANIUM 

PRIMARY DATA PACKAGE 

D07-00J. 



SST 

TOTAL URANIUM DATA COVER SHEET 

Sample Number: 90-0300-A-l/2/3 
90-0301-A-l/2/3 
90-0304-A- l/2/3 
90-0305-A- l/2/3 

Procedure : HTA-4-16 

90-1255-A-l/2/3 
90-1256-A- l/2 
90-1257-C- l/2/5 

Pipet Calibration LRB#: BNW 52912, 52920 

Equipment (M&TE#) : WA 52164 

System Control LRB#: BNW 52442 

D07-002 
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URANIUM 

SUMMARY DATA PACKAGE 

D07-003 
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SST DATA RESULTS FOR CORE 9 

Uranium 
Customer No . ug/g wet wt. +/ - X error 

-------------- ----------- -------------
Core 9 - Segment 3 
90-0300-A- l 175 7.6 
90-0300-A-2 171 7.6 
90-0300-A-3 0.64 73 .4 
90-0301-A- l 163 7. 7 
90-0301-A-2 174 7. 7 
90-0301 -A-3 0.34 144 

Core 9 - Segment 5 
90-0304:.A- l 55 9.2 
90-0304-A-2 49 10.4 
90-0304-A-3 0.64 73.4 
90-0305-A- l 47 10.4 
90-0305-A-2 43 11 .7 
90-0305-A-3 0.35 144 

Core 9 Compos i te 
90-1255-A- l 182 7. 6 
90-1255-A-2 176 7.6 
90-1255-A-3 <2 
90-1256-A-l 193 7.6 
90-1256-A-2 177 7.7 

Composite Water Leach 
90-1257-C-l 0. 77 15 
90-1257-C-2 0.26 15 
90-1257-C-5 

D07-004 



URANIUM 

ANALYTICAL REPORT CARDS 

D07-005 
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TOTAL URANIUM ANALYSIS 

A Scintrex UA-3 laser-excited fluorescence instrument is used for the total 
uranium analysis for SST samples. A Radiochemistry ANALYTICAL REPORT card 
accompanies each sample. This card has a card serial number, the date the 
sample was received into the radiochemistry laboratory, work package number, a 
radiochemistry lab serial number, customer identification number , the 325A Hot 
Cell identification number, the constituent requested (i .e. , uranium), and the 
results . The balance ID number and BNW laboratory record book (LRB) number 
that holds the pipet calibration data are noted in the "Serial No." column . A 
copy of the pipet calibration is provided under separate cover . The M&TE 
number of the laser fluorometer is listed in the "Customer !dent . " column . 
This number cross references to the LRB that contains the daily control data . 
The Uranium procedure used for this analysis is noted in the "Constituent" 
column . 

The volume of the aliquot taken from the sample solution (the dissolved fusion 
or the water leach) is wri tten under the "SERIAL NUMBER" of the card on the 
right side of the card along with the initial meter reading . The U procedure 
is a standard addition method so the second volume is the volume of standard 
added (and its concentration) along with its meter reading. The mass of 
sample sludge aliquot and the volume of solution used in the dissolution of 
the fusion or the water leach is written below the sample aliquot volumes . 

On the bottom half of the card under "DATA" is the hand calculation of the 
data . This follows from the procedure . The initial and final meter readings , 
sample volume, std volume and concentration, sample weight and volume of 
solution of fusion or water leach are incorporated. Final results are given 
in ug or mg per gram . 
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