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To Bruce Prentice
Fom  Sandy Fadeff v /. a./us
subject Gross Beta Analvsis Results

~Samples submitted from the 1100-EM-1 project were analyzed for gross
beta activity. The procedures used for this analysis were PNL-ALO-106, Acid
Digestion for Preparation of Samples for Radiochemical Analysis, PNL-ALO-462,
Source Preparation for Gross Beta Analysis, and PNL-ALO-463, Beta Counting
Procedure. The analysis was performed in late January through February 1992,
in the 329 Building, 300 Area.

The samples resulted in a significant sg¢lids loading on the beta dish
{about 20 to 110 mg). An efficiency curve was prepared for a previous program

S for solids loading from sail matrices. This was uti]iz&? for the matrix of
» salts in these groundwater samples. The recoveries of “Sr-Y on the matrix
. spike samples were excellent ranging from 98% to 111% and averaging 104%.

Therefore, the utilization of this efficiency curve for the groundwater matrix
was determined to be accurate with relation to the higher energy beta
emissions.

The beta detectors are calibrated relative to "Sr-Y, and, therefore,

3 thei{ efficiency is based on their response to high energy beta emissions of
e the *°Sr-Y. As the data will show, this efficiency does not correlate well
with the low energy beta of °Tc. In order to determine the recovery of the
®Tc biank spikes and matrix spikes, a separate efficiency calibration was
determined.

An efficiency curve was prepared utilizing sample B01574 (92-02726) to

- provide a typical salt matrix. Varicus volumes of this sample were spiked
with a constant amount of *°Tc standard in sufficient quantity to overwhelm
T . the sample beta activity contribution. The resulting efficiency versus
. ) milligram loading on the beta plate curve was calculated using a curve fitting
Bl program and is defined as:
s efficiency (d/c) = 2.485 + 0.0566(X) - 0.000123(X)?

where X equals the milligram loading on the dish. This efficiency calculation
is used to determine the blank and matrix spike recoveries of the *°Tc.

The analysis was run in four batches. The first batch included half of
the samples plus the QC samples. The second batch included the second half of
the sampies plus the QC samples. The second batch, however, had several
problems. The technetium matrix spike duplicate showed a poor recovery (16%)
and four samples did not correlate well with the ICP-MS results. To evaluate
this problem, these four samples were re-run in a third batch along with the
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QC samples. This third batch run correlated well with the ICP-MS results and
all QC sample results were within the expected ranges. [t was concluded that
several samples were mistakenly switched during the plate loading step. Steps
shall be discussed within the radiochemistry group to prevent this problem
from recurring. All results from the second analytical run were disregarded
and the samples {not already run in batch 3) were re-analyzed (batch 4).

Limits of precision, accuracy, and detection for beta analysis were
quoted in the technical proposal with relation to the %0 Sr/Y calibration.
This is the same calibration radionuclide as specified in EPA Method 900.0.
A1l QC criteria were met with this calibration within all four analytical
batches. Exc1ud1§g the second analytical batch (see above), the average spike
recovery of the “Sr Y is 102%. The method detection limit is calculated to
be 2 pCi/L for the %Sr/¥Y calibration. This is conservative and based on a
100 minute count time. Near the detection limit, precision is about 30%
relative. At such Tow levels (4.5 pCi/L), this lower precision is expected.
At a level of 45 pCi/L, precision is about +/-6 % relative.

Based on the **Tc efficiency or calibration curve the blank and matrix
spike recoveries ranged from 84% to 149%. (The second analytical batch is
excluded.} It is unknown why one *Tc matrix spike recovery was so high
(first batch}. It is considered to be suspect data. The average spike
recovery (not including the 149%) is 92% (including the 149% recovery, the
average is 98%). The method detection limit for this calibration is
calculated to be 3 pli/L. Precision is about +/- 29% near the detection limit
and +/- 2% at 108 pCi/L.

In order to compare the beta analysis results with the *Tc deter%bned
by ICP-MS, it is best to look at sawmple values calculated based on the
efficiency calculation. If the samp1e activity is due entirely to Se, then
the total beta results us1ng the ¥Tc efficiency curve should compare well.

If the sample activity is due to an additional or another radionuclide, then
ne real comparison between the methods can be made.

Sample BO15W3 contains less than the detection limit in total beta
activity, however the actual beta value obtained is reported for the sample.
It is based on the actual sample count rate. The activity is reported to aid
in any statistical treatments for which the data are subjected. The value
should ge considered as iess than 2 pCi/L { 0gp calibration) and less than 3
pCi/L ( Te calibration}. At this level the associated error in the
measurement becomes large relative to the sample value.
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1100-EM-1
OVERALL SUMMARY OF TOTAL BETA ANALYSIS

Beta resuits are presented in two ways: calibration based on Sr-Y~80 and
calibration based on Tc-99

Based on Sr-Y-9Q Calibration Based on Tc-99 Calibration
Sample IO ALO # pCiil +- pCi/L +-
BO1572  92-02724 £.03 0.49 10.8 1.3
B01573  92-02725 3.24 0.37 5.72 0.70
BO1574  92-02726 5.23 0.33 11.4 0.9
BO1575  §2-02727 39.51 0.93 85.2 5.9
BO1589  92-02728 36.18 0.95 80.1 8.7
BO15T1  92-02729 47.3 1.2 123 13
BO15T3  92-02730 42,0 1.1 107 11
BO15TS  92-02731 31.46 0.83 75.3 6.6
BO1ST7  92-02732 37.1 1.0 100 13
BO15TS  92-02733 31.62 0.82 78.2 7.4
e BO15V1  92-02734 38.3 1.1 105 15
o BO15V3  92-02735 66.9 1.3 153 12
~, 8015v5  92-02736 2.09 0.35 4.00 0.69
L BO1SV7  92-02737 5.60 0.44 11.7 1.2
- BO15v8  92-02738 56.2 1.2 139 13
2 BO15VS  92-02739 4.92 0.39 '8.74 0.93
BO1SWO  92-02740 5.3 1.2 10.2 2.4
- 8015W1  92-02741 4.44 0.69 8.7 1.4
™ BO1SW2 92-02742 8.0 14 17.8 3.3
" BO15SW3  92-02743 0.2 * 0.9 03 " 1.2
BO1BVE  92-02744 443 2.0 108 8
- 801BV9  §2-02745 46.0 2.9 115 13
- BO1BW2 92-02746 50.8 2.1 138 14
T s BO1BWS 92-02747 41.8 2.5 102 11
2 BO1BWS8 92-02748 50.9 2.7 128 14
. BO1BX1  92-02749 32.3 2.2 76.1 7.9
_ - BO1C38  92-02750 45.6 2.8 122 16
) BOIC11  92-02751 6.4 1.5 14.1 34
BO1C28  92-02752 14.9 1.6 33.9 4.5

Errors listed are based on the propogated error of the individuai measurements. Qverall, the
arror ig expected to be +/- 15% for the Sr/Y calibration, and +/~ 20% for the Tc~-89 calibration.
The method detection limit Is about 2 pCiL (Sr/Y-90) and about 3 pCi/l (Tc-99).

*These values are below the detection limit, please refer to the narrative discussion, last
paragraph, for the meaning of these resuits.
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1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta'resulls are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Basaed on Tc-99 Calibration
SampleiD  ALO# pCiL +/- % Spike pCilL +- % Spike ICP-MS
Recovery Recovery pCi/L

First Batch Total Beta Analysis
BO1572 92-02724 503 0.49 10.8 1.3 . 17
BO1573  92-02725 3.24 0.37 5.72 0.70 15
B01574 92-02726 5.67 - 0.46 1.9 1.2 24
B0O1574 DUP-02726 4.79 0.47 10.9 1.3 NA
BO1575  92-02727 39.51 0.93 B85.2 5.9 121
B015S9  92-02728 36.16 0.95 80.1 B.7 125
BO15T1 92-02729 47.3 1.2 123 13 128
B8015T3 92-02730 42.0 1.1 107 11 149
BO15T5  92-02731 31.46 0.83 75.3 6.6 118
BO1ST7  92-02732 37.1 1.0 100 13 139
BO15TS  92-02733 31.62 0.B2 78.2 7.4 84
BO15V1 92-02734 38.3 1.1 105 15 115
BO15V3 82-02735 66.9 1.3 183 . 12 41
BO15VS  92-02736 2.09 0.35 4.00 0.69 <10
BO1SV7  92-02737 5.60 0.44 1.7 1.2 <t0
BO15SV8 92-02738 56.2 1.2 139 13 172, 13%

BL-02724 -1.27 0.31 -1.69 0.41

BS-02724Sr 1003 13 104 NA NA

BS-02724Tc 62.0 11 64 81.7 3.6 84

MS-27245r 827 16 107 NA NA

MS-2724Tc 72.0 3.1 69 156 13 149

MSD-2724T¢ 248.4 3.7 40 544 37 87

Errors listed are based on the propogated arror of the individual measurements.

Overall, the error is expected 10 be +/- 15% for the St/Y calibration, and +/- 209 for the Tc~99 calibration.

The method detection limit is about 2 pCilL (Sr/Y-90) and about 3 pCU/L (Tc-98).

Standards used; Tc-99 #54124-64-17 (all batches); Sr-Y-80 #52733-117-1 baiches 1, 2, and 4, #52733-117-2 batch 3.
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1100-EM-1
Summary and Comparison of Total Bela Results and ICP-MS Results

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based an T¢c-99 Calibration
Sampie ID ALO # pCVL +/[- % Spike pCiIL +/- % Spike ICP-MS
Recovery Recovery pCvL

Second Batch Total Beta Analysis
BO1SVS  92-02739 145.1 29 328 25 <i0
BO15WO  92-02740 3.58 0.38 6.72 0.78 <10
BO15sWO DUP-02740 310 0.41 5.50 0.76 NA
BO1SW1  92-02741 47.0 1.1 120 13 2 <10
BOISW2 92-02742 6.46 0.34 134 1.1 <10
BO15SW3 92-02743 -0.87 0.23 -1.17 0.31 <10
BO1BVE 92-02744 38.9 1.3 102 12 150, 120
BO1BVS 92-02745 386 1.2 104 13 140
BOIBW2 92-02746 3.87 0.65 8.5 1.5 121
BO1BWS 92-02747 37.45 0.91 93.2 8.9 104
BO1BWS 92-02748 43.9 1.1 115 13 99
BO1BX1 92-02749 30.6 1.2 73.6 6.8 86
BO1C38 92-02750 416 1.4 108 12 86
BO1C11  92-02751 5.21 0.42 10.6 1.1 17
BO1C28 92-02752 122.2 1.9 250 15 20

BL-02740 on 0.98 09 1.3

BS-02740Sr 992 15 103 NA NA

BS-02740Tc 3186 6.5 66 4486 19 a2

MS-2740Sr 813 13 10t NA NA

MSD-2740Sr 955 15 1M NA NA

MS-2740Tc 223.1 5.3 49 438 26 96

MSD-2740Tc 50.6 1.5 11 74.4 35 16

Errors listed are based on the propogated error of the individual measurements.

Overall, the error is expacted to be +/- 15% for the Si/Y calibration, and +/- 20% for the Tc-99 calibration.

The method detection limit is about 2 pCi/L (Sr/Y-90) and about 3 pCUL (Tc-99).

Standards used: Tc-89 #54124-64-17 (all baiches); Sr~Y-90 #52733-117-1 batches 1, 2, and 4, #52733-117-2 batch 3.
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1100-EM-1
Summary and Comparison of Total Beta Results and ICP-MS Results

Beta resulis are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-99

Based on Sr-Y-90 Calibration Based on Tc-99 Calibration
Sample ID ALO # pCifL +- % Spike pCi/L +/- % Spike ICP-MS
Recovery Recovery pCi/L

Third Batch Total Beta Analysis
BO15vV9  92-02739 4,92 0.39 9.74 0.93 <10
BO15W1  92-02741 an 0.41 74 0.9 <10
BO1EW1  DUP-02741 52 1.3 9.9 2.6 NA
BO1BW2 92-02746 50.9 29 138 19 121
BO1C28  92-02752 14.9 1.6 339 4.5 20

BL-02739 -D.43 0.29 -0.57 0.39

BS-02739Sr 1007 16 104 NA NA

BS-02739Tc 580 10 878 36 90

MS-02741Sr 981 16 101 NA NA

MSD-2741Sr 952 16 98 NA NA

MS-02741Tc 427 9 892 57 g0

MSD-2741T¢ 465 9 947 57 96

Errors listed are based on the propogated error of the individual measurements.
Overali, the error is expected to be +/- 15% for the Sr/Y calibration, and +/- 20% for the Tc-99 calibration.

The method detection limit is about 2 pCi/L (S1/Y-90) and about 3 pCiiL (Tc-99).
Standards used: Tc-99 #54124-64-17 (all batches); Sr-Y-90 #52733-117-1 batches 1, 2, and 4, #52733-117-2 batch 3.



2.00~T07

1100-EM-1
Summary and Comparison of Tolal Beta Resulis and ICP-MS Results

Beta results are presented in two ways: calibration based on Sr-Y-90 and
calibration based on Tc-989

Based on Sr-Y-90 Calibration Based on Tc-989 Calibration
Sample ID ALO # pCiL +/- % Spike pCiL +/- % Spike ICP-MS
Recovery Recovery pCiL

Fourth Batch Total Beta Analysis
BO15W0 92-02740 53 1.2 10.2 2.4 <10
BO1SW2 92-02742 8.0 1.4 17.8 33 <10
BO15W3 92-02743 0.2 09 0.3 1.2 <10
BO1BVE 92-02744 429 2.5 109 12 150
BO1BV6 DUP-2744 45.6 3.2 107 1" 120
BO1BVS 92-02745 46.0 29 15 13 140
B01BwW2 92-02746 50.7 29 138 20 121
BO1BWS 92-02747 418 25 102 1 104
BO1BWS 92-02748 50.9 2.7 128 14 99
BO1BX1 92-02749 32.3 2.2 76.1 7.9 86
B01C38 92-02750 45.6 28 122 16 B6
BO1C11  92-02751 64 1.5 14.1 34 17

BL-02744 -1.3 0.9 -1.7 1.3

BS-027445r 929 14 96 NA NA

BS-02744Tc NA NA 502 21 103

MS-27445r 1028 17 102 NA NA

MS-2744Tc NA NA 584 70 98

MSD-2744Tc NA NA 523 49 85

Errors listed are based on the propogated error of the individual measurements.

Overall, the error is expected 10 be +/~ 15% for the Si/Y calibration, and +/- 20% for the Tc-99 calibration.

The method detection limit is about 2 pCi/L (S1/Y-90) and about 3 pCi/L (Tc-99).

Standards used: Tc-99 #54124-64-17 (afl baiches); Sr-Y-80 #52733-117-1 batches 1, 2, and 4, #52733-117-2 batch 3.
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QUALITY CONTROL DATA REVIEW

Project/Work Package:  19432/M82776°

Project/WP Title: 1100-EM-1 Groundwater Characterization
Requested Analysis: Total Beta
ALO Sample Numbers: 92-02724 - 92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

. 2
1Y (Oeonse s foa
. Leland Danie Date ¥

Data Quality Officer
Analytical Chemistry Laboratory
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_ - Test Instruction for
we 1100-EM-1 Total Beta Analysis

Note: Samples need to be locked at all times.
This is impact level 1 work; date and sign all crossouts.
Analysis should be done in a low level lab such as 10A.
Take the specified aliquot and perform analysis per procedures PNL-
ALD-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis, PNL-ALO-462, Source Preparation for Gross
Beta Analysis, and PNL-ALO-463, Beta Counting Procedure. Use the

low beta detectors if the sample plates meet the criteria for their
use (i.e. less than 25 dpm).

?31 SkF oz

BL~02724 100 ml H20
BS-02724 100 ml H20 200 ul Sr~¥-90 #52733-117-1
- BS-02724Tc 100 ml H20 200 ul Tc-99 #1892-42~1000-2-1000
o 92=-02724 100 ml
: 92-02725 100 ml
e 92-02726 100 ml
s bup-02726 100 ml
S 92-02727 100 ml
: 92-02728 100 ml
- 92-02729 100 ml
92-02730 100 ml
. 52-02731 100 ml
k 92-02732 100 ml
92-02733 100 ml
. 92-02734 100 ml
P 92-02735 100 ml
f‘ 92-02736 100 ml
i 92-02737 100 ml
: 92-02738 100 ml
MS=02726 100 ml 200 ul Sr-Y-%0 #52733-117-1
- . MSTc-02726 100 ml 200 ul Te-99 #4899 —43-~1000=2~1000 SV /Y677
- MSDTc-02726 100 ml  iw=& -~ 200 ul Tc~99 F1892~42=1000=2=1000-5/27-5¥./7
- 23- 57
—~ 77

Ak Futsg 115752
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Leaching Data Sheet

Checy. used
Procedure PNL-ALG-106 Rev.0, leach:
Date Sample Leach Started /- Z &0 - /7, Date Completed /- 23 /- G 7 .
Tracer or Spike Yolunes
Isotope S . RV i Sample Added to: B9 o27dY
Pipette No. s 27g. & Volume , 27 3l +/- o & ] Date Pipetted /. , 7.
Spike ID F2T3 ety Spike Activity A 2
Isotape 27 7o Sample Added to: K& @ ~>22.4 7T
Pipette No. /o & - 1.9 Volume /7% i | +e . g ) Date Pipetted . 20-% 2~
Spike 103Fgzp ey Sapadadl: i Spike Activity
GHILE e -V Gy S 085 st 2/#/7_,

Sample ID, Aliquot Size, and Leachate Volume

Balance Number 4=/ 2~ O - o/-00L Temperature {if weighing water samples) o R i
—Didae T Brhved
Sample 10 Beaker Wt Bker « Sapl Sanple G oor Yol }e(gu':_?% W; 83

6_{,'0‘1.73._,‘{1 T /(.»(?/;.nﬂ } \".

33-0272Y a3 s -~

. L T
-nd 3l ({'{—6 e "\‘:__)/l-‘f‘-"/ .
22227241 200 0F N200.10 ¢ | G0HLAL T p] N
- -
94;-9173% 403 P x'?v‘.”//} < C:‘.?ﬂ P& o] -
b8 72 . -
G 22228 2200 26| 2.0/ (/(/zéf"ggf 73,/7’/1»:_/’?
/£ o - I .

12038200 DLipT. 29 o 3ol G2.6708 9380 A ™
G2-0218] to G oL 4] 133 93, 77 84GA 8 £ 050 )
22. 02728 tee. ol gov. s G270 | 5P G7m

FR-£272% soc. 325 a6 Y %{7 ' f&/{g ?FZ“S’K}WgV
Sample Valumes (if a pipel » used for sma%aquenus samplz;’f

J4
Pipette No. N& Volume M M +/ - SES Date Pipetted N~
23T 4 2/u /72,
Analyst Date Reviewer ®/ Date
LECHDATA.LOG
EQc—0U+
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Procedure PNL-ALO-106 Rev.Q,

Date Sample Leach Started

Tracer or Spike Volumes

Leaching Data Sheet

Chect/iﬁ used

leach:

75 -

-

& Date

Completed

A2/ -

47 293

7L

Isotope NA Sample Added to:
Pipette No. Vo lume +f- Date Pipetted
Spike ID Spike Activity
Isotope NA Sample Added to:
Pipette No. VoTume +/- Date Pipetted
Spike 1D Spike Activity
Sample ID, Aliquot Size, and Leachate Volume LaHp.1;a“AEKJ
Balance Nunber 5"/ cm QG -/ Q@QTemperzLure (if weighing water samples) N ° Lo 2T/
Distrer it val .
Sangle ID Beaivar Wi, 8ker « Sapl Sarple Wt or Yol ;Vo&l:aa’.ml!nnrtr'mtr
TN R iy 2
BOIST3| ¢ % 02730 /o0 Sea 2| 223 /5 7785361 P9275,F
gol8TSt92. 0223/ VO 2. 99 12408 .37 G5, '{8’@4 P LS
o 5T 7\ 22: 02732 1 /0198 | gs7.89 | /0% Y 10 & 63 i
ROISTUE2. 02733 | 40 370 1 219.49% ) s /2. £, '3.05 4/ N\
- i Y
Bo 5V ?:‘/_,::;)131 S 4P 1 203.73 S22.8 g/ L0283 H/
8015\ $2. 02735 | sog23 | <0505 | 9261 A 97, 275 =
Boisws | PR-0273€ | rog.09 [R5 s | /o 268/ 1055t
B oISV ‘2.?-4)13;3; cobed V2o 7/ g8 fﬂy fa X N .
RO 22-02738| fo3 0P\ 204 Fo| s z,}é]/ s /7 h
o 2 7 >
Sample Volumes (if 2 pipet was used for small agueous sanples)
Pipette No. WA Volume N +/- Na Date Pipetted N4
Jo & TFadigy 2/ 92
Analyst " Reviewer Date

LECHDATA.LOG
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Leaching Data Sheet

Check if used
Procedure PNL-ALO-106 Rev.0, teach: k’//y

Date Sample bLeach Started .- 2.0 &7

Date Completed . 2 /. 57

Tracer or Sgike Vo}}uz;ues

[sotope V- - Vv Samp%e ;\tidefd to: AWVE.0273246
Pipette No. /34 - /4 volune /7 & i /= 5,9 ] Date Pipetted /- 9572,
Spike 1042733 4 7-/ Spike Activity_z 2
Isotope 79 7 Sample Adde'd to: 8 f_&_?&é v S0 n272 6
Pipette Noqaszx?-,/gg Yolume /278 | +f- ~. 5 Date Pipetted /. 259~ Z_
wiﬂ%@ggﬂﬂg7rmgg.u_$1Ljﬁazx%imﬂmﬁvﬂy ﬁ9?f?éipé££%y
J o 730 70 @r7 L Gddeg Raa, Zlew r @9
e TP ’ I by e NS 1 999./Tvo d T
Sample 1D, Aliguot §ize, and Leachate Volume Fadogy /=272 52- et JOA-T T
- E -]
. Balance Nunbarl / D~ L - 22 /0L Temperature (if waighing water sanples) ;2& fo2do T ZI-M/D/DO:Z:)
- Dok Diln Vol.
N Saaple ID Beskar Wt. Bker + Smpl Sample Y& or Vol Volume o, Uncertainty
RS 1
: £78:0372p 40757 | 2. 8a 5|\ /0.7 cr //ﬂ49}?
27972 LA V37 Vi ] ) |0/ 348
g ] 2y 0430 \wea.s3 | 9786, | 9& OX
. A 4
- —— J2
: s r»’_b-\ —\’Z?‘?L
e
" Sample Volumes (if 1 pipet was used for small aquecus sanples)
. Pipette No.__ya Volume a4, +/ - MNA Date Pipetted A/4
~
f;/
~ . L2350 3k Frdey 2/ulg2
Analyst Date feviewer e ane Date
LECHDATA.LOG
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Gross Alpha and Beta Dish Weight
Uata Sheet

Date Sample Prep Started -2 /- <7 .
Date Completed o BT - er

Sample ID and Dish Weights

Balance Nuaber ST P o2 - & 3 -D 0 7

Tare WL, of Gross Wt of Nel WL, Tare Wt. of Gross Wt of Nat Wt
Sample ID - Alpha Dish Alpha Dish ol Alpha Ppt. Beka Dish a Reta Dish . of Beta Ppt.
BL-0a124 I 0.7536] 0.7528] o5
Ag-pa72y | 0479 0. 7% 79 & )
Re.220a4m o TYoT| 0. 74O T . //m§£r
92- 02734 0:7857 | 0. Feol| £ ff:x’
4202725 \ 0: 747 0,747 7| 30, 5%y
1202724 0:2Y40 | p. 2833 | 29.3,
92. 027240 o 07399 £.787 9| 52.pmd
42.04727 o 07426 0.7923] 43 1oms
22-52738" > 07409 ».2/22 | 7.3,
92- 22729 | rarrerils 2 27940 10 §2¢6 | 9.4
94-p13230 o0 7Y% | 0. S0 8] 74.9.
92.0273/ - 430 1 0. So5a|l /2.7.04-
2- 02732 P.-7S0L ) 08977 | G2 10l
90.02733 0- 7508 | o £2 04l L3 éa..,L/-
92.0273% 0. 7407 J

ABDATA3.LOG

’
s PTR

// 2R

Ak Py

2. PYSE wwj

%//Il?z,

g? i ﬁ{i Ly o
Analyst d/

Date

LOF S e G L e

Heviewer w

vrood
H

Date



Gross Alpha and Beta Dish Weight

Data Sheet
Date Sample Prep Started /. 2/-97 _
Date Completed e TP LG4
Sample ID and Dish Weights
Balance Nusber o F- o J. 0 J-02 F
Tare ¥t. of Gross wt of Net Wb, Tare WL, of Gross Wt of Net Wb,
Sanpla 10 Alpha Dish Algha Dish of Alpha Ppt.  Beta Dish Bata Dish of Geta Ppt
N
92-02735 | 0:75594 2. 80984 $ 3 Gnrd
G- 027 07979 0. 2759 2 £
92. 02737 20k | 2. 7P03| 28D
92-0273F . 2.2YSL 0. /531 £9n
, 11802200 . O 7Y28 |0.723% | cp sl
sﬁj’fq,w-ﬂ 43 F: p11ad o O.7906 | o. 792D ¢/ guta)
3::75.“; DWINbE = 0. 7389\ g 2650 z/é.z,ﬁr
i il 741 0,7995| 2 3w
| = . 0. 73841 06,7910 | 2. 6.1
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SFRERGSHEET FOR CALCULATEGH GF TOTRL A2Ta afllvity

Jate calculated

tnter Radioches Sszale Nazger (XXXX)

Enter Leo-In Nugcer i S@-XX11t
tnter Llient Sacple ID
Enter File Naae

Inttial aaount of caaple used
Which units, el. o or sasple?

[t leached. enter rinal leach soia voluag iui)

12-Feu-92
3L-d0724
L-22Ti

HL

L o+v- donlil

it leached. enter &l aof leach soln analvzed 1ori- 2 Rt
Enter total counte atserved Sa?

Enter count tise in ainutes fade

Enter backaround iccal 8.7t

Cajeulated net coo -0.1493 - 3,835
weight of residue an dish iNOT IN GRAMSI - in 4G 3.5 - .1
d/¢ for detector based on ag loading 1,B948 2~ 3,821%
Signature__‘ Lo _& ;-g‘_-____;"___’[_" ? .

gt&reu oyl (7 ibater

Total Beta Activity
Error in activity unitss
fercent Errpr

Minisus detectadle activity

Signature /. A, 3 e

{heviewed byl

CALCULATION OF SRMFLE ACTIVITY:

SL27E wonil 2 -d.ciZ?l wlidad

-2.306 ¢fi/l = -3.989386 oliial
487 1
8,583 ofiil =

. Jedsad wlirai

(fate?

{net comd(d/c}(oCi/2.22doa) (al eachatel

{initial sazcle amount)(al subsaag)ed!

tNote:

The procansted error includes the errcr astoriated with

the d/c calculation based on the co foading on the plate.

Total Beta Spreadsheet Revision 3, &/76/91

TOTBETA

10-014



ERtir Ra
Enter L
Enter [1: Lai 1B Qo
Enter Fiiz “5.z2

ST R SR SRR L

2 Ueg-tgiey LT

Initial awce ¢ of sasple uses

WOLCh Whrtz, 40, § or sangle?

Ii leachea, eater final leach o, oo . .. L
If leaches, zoter sl of leach zan. - ilad N
Enter total si.ate observes il
Enter cownt tiie in wanutes [
Enter baz;rouad legal v
Calculates act cpa R
WBLGNt OF refilue on dish (NOT [N GfenS) - oo mi M

d/¢ for getector basad un ag loading Y

Signature

ientarzd byl

Tatal Bets Activivy slosas 200l = PSS
Ereor 1n actieity uaitss R T I
Percent Errir A
Binlkue detzonazlz activty e
Signature Jdiih‘é.__‘jﬁzgﬁéfyi _______ E;éb, f_Zi__‘

haviened Gyl LLILES

CALCULATIC. OF SAMPLE ACTIVITY

iNotes  Tre .riiagated error faclucss tie srror B salul

te L0 calealation baseg ui the .y livas g ont 2. e,

E0—010



SPRRaLSEEET For Dalo-Tlo 0t el unlm

bate caitoiioo.

Enter & R I S -
Enter tog-in nwo.oer o Ti-vibsd i

Enter {liz ot Z:.ilz il
Enter File n:os LEIT L

Initial st ot . BT
Which unizz, 1, g o .

If leaches, cuter fiaal leadp sooi coawns oy 47
1§ leaches, zuter wl of leach ealn @ ooi.zed - L ddill

Enter totai cooity Obereed .
Entar cowsl Liad 00 dlnutes .
Enter pach,reuns i2za

Caiculates izt . I 4.7579
Weight of residas oo wsh ORGT 1o J-n o0 - a0 o - 4.t
) gic tor cetzotor nased on ¥ loacing T AT
Signature _‘%Aﬁu@ug. A S
worzrze k) I =
Tatal Bets Actiety DENETTL oL = LlalTI o
: Errar in aciiqity whitse $R.0T8 LT - oIl Ll
-
Fercent error PO

rzewed By) atx

™ CALCULATICH of SadPLE ACTIWITY.
et . inEY cpod G i pli /220000 el
N
-
tNote:
alE
Total Bsté Tpreagshest Aevision I, &0l
TLTRETA




SPREADSHEET FOR CALCULATIGH Gr TOTaL BETa AETIVITH

Jate calculated Li-Feb-92
Enter Radiochea Sasgle Nuaber {XXID) ¥2-87704
Enter Log-In Nusper i"F-XIX1) 32-82734
gater Client Saascie 15 Bdia72
Enter File Naae Iroalb
Initial amount of sazple used 9,22 ri- 3 Tdll
which units, al, 2 or sasple? nt
If leached, enter final leach soln voluae tul} Lotu- el
It teached, enter cl of leagh soln analvied Ioeve hddl
Enter total counts observed 119d
Enter count tiae in ainutes N
Enter background icral ¢.738

T Calculated net cos Boidnd Tie g, ddad
Weight of residue on dish (NOT IN GRAKS) - in 36 §3.3 o a1

- d/c for detector nasea on ag loading 21981 v (L 32BB
Signature_ A4 27

. {Entered byl

s
Total Beta Activity S.BI8 plivjL = Budwfdld plrcad
Error in activity unitss B.485 pCisL = 0. 6uleBb wlival
Percent Error 9.6b %

-1

’ Minimua getectable activity NA
Signatire ¢ £ 202/

w0 - ---

. (Revigwed byl (kates
R

CALCULATION DF SanFLE AETIVITY:

lnet cpa) id/r) (pCi/2.22dpal (al leschate)

{initial sasple anount}{al subsasgled)

thote: The prepagated error includes the eeror assccisted with
the d/c calcyiation based on the ag foacing cn the plate.

Total Beta Spresdsheet Revision 3, 6/28/91
TOTBETA

L0<-017¢



L]

‘:\.!

SPREALIHEET FOR CALCLLATIZH GF 0Tl BETs alT1VIG:

Date calculates 1l-feo-¥2
Enter Radiaches Sazoie Nuaber (XAMX} §o-ul28
Enter Log=In Nuaber (" G8-1ILX) 3102755
tnter Client Saaple 1D nais73
Enter File Nase 272578
Initial amount of saspie used Fr.84 - 0.Z508
Which units, al, o or saaple? fi
1 leached, enter final ieach sola veluae (al} 1orh= dddit
1f leached, enter al of beach sola analyzed 1 A= B.E3RL
Enter total counts cbserved 529
Enter count tize in sinutes tdeB
Enter backeround (cpal .37
Calculated net coe L1393 - B.63E5
Weight of residue on disk (NOT IN 6RAWS) - in AG 24,0 - Al
d/c far detector hased on ag loading 28354 - 4.1234
Steniturem«a ../{‘;’-// Sz

(Entered oyl Ci j {kate)
Total Beta Actavity 3,236 gCi/ = 0.a332% pli
Error in activity unitst B.3e9 plail = D.4ed3a% oliial
Percent Errar 11.41 1
Miniaus detectadle activity NA

signature _of. £ _Fdgy  2/12/f2

(Reviewsd byl (Date)

CALCULATION OF SAMPLE ACTIVITY:

tnet cpal(d/ctipCi/2.22dpn) (sl leachatel

linitial sazgle amount) (&l subsaspicar

tNote: The propagated error includes the error asscliated alin
the d/t calculation hased on the o loaging on the glate

Total Beta Spreadsheet Revision 3, 4726/91
TOTBETA

L0—018
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SrRcnlSHEET FOR CALCULATIGH GF TCTAL LETS sCTIVIT

Date calculated 11-Fep-92
Enter Radioches Sawple duaber (XXKX) 32-82732¢
Enter Log-In Nuaser ('S@-XXMX) 51-8272%
Eater Client Saagle 1D cdl37d
Enter File Nase 2776
[nitial asount of saaple ysed 8014 - 8 Tddd
which units, al, g ar saaple? KL
1t leached, enter final leach soln voluse iull I d,uédl
14 leached, enter &) of leach soln analbvies PRI T H
Enter total counts cbserved 1263
Enter count tiae in einutes Léud
Enter background icgul d.709
Calculated net cca P.2540 +i- g g .
Weight of residue on dish iNOT IN BRANS) - in M3 33,3 - a1
¢/c for detector based on s0 loading 21824 - glilis
Signatur /. = L7l A

(Enterad Lv) (Late)
Tatal Beta Activity 3.677 wli/L = 9.035677 wlivll
Error in activite unitse 8.del pli/l = 6000480 Gii1ial
rercent Error g.12 1
Minimus detectable activity KA

sonatere oK. Jdge | z/r2/v2

{Revigwea byl

CALCULATION GF SARFLE ACTIVITY:

(net cpal{dsc) (00i/2.22dpa) {nl leachats

tinitial sacgle amount) (el subsaampiced)

thote: The propagated error incluges the erfor associated with
the ¢/c calculation based on the ag loading an the plate.

Total Beta Spreadsteet Revision 3, &/26/91
TOTBETA

T0-01Y



SPREADSHEET FOR CALCULATION OF Tulal BETR ACTIVITY

[ate caizulatec [1-Fen-52

Enter Radicches Sazgle Wuaber (XXXW) GUF=2774

Enter Log-In Hugber {°9@-X1%l) [Up-272¢

Eater Client Sawple {D =112

Enter file Naae LUPZ724

Initial asount of saaple used §3.68 »- g.lJ2
which units, ai, g ar saaple? L

I¥ leached, enter final leach soln voluse ful) 1ori- Bcedd
I leached, enter &l af leach soln snalyzea i dadil
Enter total counts ohserved 1152

Enter count tise 1n zinutes 133

Enter backgrousd (cps) 8.709

Caleulated aet cpa D448 - 204l
Weight of residue on dish (NOT IN BRAMS) - in M PR 2.1
dfc for detector pased on ag loading L2517 H- GLd3le

[Entered byl {

SignaturL,% = 257
bate

Total Beta Activity 4.707 pluil = B.e84787 plivsed

Error in activity umtst B.471 pla/L = BodudsTy plidal

Percent Errar 9.84

Minisua detectable activity LD}

Signatwe . L. Fclage 22 ffa .
T (Reviewed byl ifatel

CALCULATION OF SAMRLE ACTIVITY:

Inet cpa)lo/c) (pCi/2.22dpa) tal leachate)

{initisl sazple aacunt) (el subsaapled)

thote: The projagated error includes the errcr assgciated mith
the d/c calcutation based on the ag loiding on the plate.

Total Bela Spreadsheet Hevision 3, 6/28/9¢
TOTBETA



SFAEADSHEET FOR CALCULATION UF TaiaL BETA ALTIVITq

Date calculated [}-Fes-92
Enter Radioches Sauple Nuaber {XXXIX) $2-210
Enter Log-ln Nuaber ("F&-XRLX) §z-2721
Eoter Client Sasgle [0 BLSTE
Enter File Naae 20218
Initial amgunt of zzaple used 88,83 vv- . 2308
which units, al, g or saeple? . HL
14 leached, enter final leach soln voluze isli L o+v- gdid
I leached, enter zl of leach soln analyecd Lovi- ¢ 2l
Enter tatal counts chserved 193
Enter count tiae in ainutes 163
Enter background (cpal 857
Calculated net cpa T.5218 - 3, 0883
weight of residue on dish (HOT IN GRAMS) - 1n dD 43.7 - i1
d/c for detector based on ag loading 201904 v g dld8
S:gnature rﬁﬁ__ R

(Entered by} (Zatel
Total Beta Retivity 39,3085 pli/l = 3839385 plivul
Error in activity unitst 0938 plisl = 2.00E934 pCisal
Percent Errar 2351
Minisua detectanle sctivity NA
Signature y‘--i,__.?adtg ........ 2z /92

(Reviesed by} (hate

CALCULATION OF SkAFLE ACTIVITY:

{net cpa) (d/ci (pCis2.22dpai {al leachste

Lpitial semple esount) (al subsaapied)

thote: The propagated error includes the error associiled with

the d/c calculation based on the ay leadiag on the plate.

Total Beta Spreadsheet Revision 3, 4/28/9)
TOTBETR

Q024



SFRERLSREET FOR CALCULATILN ©F TUTaL BETa wlTivid

Date calcylates 11~Feb-32
Enter Radigches Ssaple Kuaber (X141} 42-27%3
Enter Log-~In Nuager i d-XaLL) §2-0728
Enter Client Sazagle 1D L1559
Enter File Naae MY

Initial asount ot saszple ussd

¥3.%6 th- 9. lewd

ahtch units, &i, ¢ or saaple? HL

If leached, enter final leach soln voluaz {ai) Lt gouddl
If leached, enter al of leach saln anaiyzed I +i- B.geat
Enter total Counts chserved 94

Enter count tize in ainutes ldud

Enter background (cpal 3,738

Calculated net cpa 1.3580 ti- 8. 0693
Weight of residue on dish INOT [N GRANS) - in dd TL.3 - d.l
¢/c for detector Dased on wg loading 27574 0~ L0378

Signature 2_ %

{Entered oy}

Tatal Beta Activity
Error in activity unitsk
Percent Error

Hinimym detectable activity

Szgniture
lRerxened

CALCULATION OF SiMPLE ACTIVITY:

Ve
k- 4.&'//'f2_/

bate;

35,157 pla/l =0 4838137 alivad

8.949 pCist

Bogudd4? LI

2,621

uuite)

{net cpmiidsc)(pC2/2.22dpad tal ieachate!

(initial sasple aaount){a] subsaapled

tNote: The propagated error includes the error associated mith
the d/c calculation based on the a3 loading o the plate.

Tatal geta Spreadsheet Revision 3, 4/26/91

TOTBETA

Lle

Ly



SFREACSAEET FOR CRLCULATIGH CF ToTeb BETe ACTIVIT

Date calculated li-Feo-92
Eater Radioches Sasple Nusber (XXXX) . §3-1729
Enter Log-In Nuager ('98-X1XX) 92-213%
Enter Clisat Sauple 1D 651571
Enter File Naze RENCHE:
Initiai amount of saaple used 98,38 w\- gLl
which units, ol, g or sasple? AL
11 leached, enfer final leach soln voluae iil} L ori- g.wael
I+ teached, eater a! of leach soln analyzad Lo gl
oo Enter total counts ouserved 3843
_ Enter count tise in ainvtes 18dd
i Enter background (cpa} .57
Calculated net cpe 0438 1\ 2.aTI4
oA Weight of residue on dish (NOT [N GRAMS! - in nG 82,5 1\~ a1
d/c for detector tased on ag loading A MR WE ]
-~ Signature . LT 2= f‘z
{Enterad by) (Data?
-, Total Geta Activity §7.334 plisL = 8.847330 plival
~ Error in activity units+ [ 161 plisL = 3981180 glisal
— Fercent Errar HEEES
- Mintaua detectasie activity NA

™ . y .
, Signature _J. A Tmelage : (2 e T
L

“{Reviene ibate!

CALCULATION OF SAMPLE ACTIVITY:

(net cpaiig/c} (pC1/2.22dpa} (] ieachate)

(initial saspla amount) (sl subsaapled)

tNote: The gpropagated error includes the error dssociated with
the d/c calculation based on the &j loaoing oa the plate.

Total Beta Spreadsheet Revision 3, 6/28/9
TOTBETA



SPREAGSHEET FOR CALCULATICN OF TGiaL BETw nCTIHITY

bate calculatea 11~Fen-¥2
Enter Radioches Sasple Nuaber (KXXX) 3I-2730
Enter Log-In Nusber (°98-1XXX) §0-271%
Enter Client Sasple 1D BO1STS
Enter File Naae 273875
Initial amount of sasple used §7.75 +\- 3.0
which units, &i, g or saspis? LTS
1f teached, enter final leach soln volume lal} Ioeh- dL 8081
It Teached, entzr al of leach saln analyzed 1o\ gL udit
Enter total counts gbserved 4583
Enter count tice in minutes jena
Enter background (cpal §.709
Calculated net cps 17340 - 0722
#eight of residue on gish (NOT EN GRAMS) - in KO 76,8 v\~ B.1
d/c tor detector based on aq loading 4T - §,d189
Signature 4% A _»;.;::::49‘{-//— 97
(Enfered by) {bater
Total Beta Activity 41,981 plidl s B. 841981 pliiai
Error in activity unitst L.ded pi/L = 0.E01R54 plisal
Percent Errar 7.53 %
Miniaua detectable activity NA
signature _of. Ao Fudeg zjinjie
{Revigwed byl (Date)
CALCILATION OF SARFLE ACTIVITY:
inet cpalb{d/cripCi/2.22dpal (al leachate)
Ginitial sasple amount) (al subsazpled)
tNote: The propagated error includes the error ascociated with
the d/c calculation based on the ag loadiag on the plate.
Tatal Beta Spreadsheet Revision 3, 4/28/61
TOTBETA
L0 —0knt




B

ey

-~

SFREALSHEET FOR CALCULATION OF THTAL BETA ACTIVINY

Date calruiates 1i-Feg-92

Enter Radioches Zazaple Nusber (XIXN) §2-3731

Enter Log-In huwcer { Gd=XI1Y} $2-2711

Enter Client Saspie 1D G0LISTS

Enter File Naue 2T31TE

Initial amount af casple used Wb - P ladd
Which units, &i, g or saaple? fL

If leached, enter final leach saln voluwe lal) Lri- daddl
I leached, enter al ai leach soln analyzea 1orv- d.ddél
Enter total counts ohserved 3550

Enter count tize in ainutes 130d

Enter background (cpal §.57

Calculated net cpu 2,980 fh- 4,542
Weight of residue on dish (NOT 1K GRANS) - in HE L2.1 #\- 61
d/c for detector based on &g loading L3RG - B34

Srqniturg/ﬁzé V2Bl B g Ay D)) G2

(Entered byl thata)
Total Beta Activity JLAST sl = &LET14E7 plaval
Error in activity unitst $.828 s/l = U, Bod8zE isal
Fercent Error 2831

Miniaua detectabls activity i

Signature _of. £. J[“‘ngf f—/."?-ff?:-_-_--

“[Reviened by) iDate)

CALCULATION OF ShnFiE ACTIVITY:

{net cpmiidsciipli/2.22dpa) (n} leachitel

(initial saple asaunt!) (sl subsaaples!

*Hote: The propagated error includes the &rror assaciated aitn
the d/c calculation based on the o9 loading an the plate.

Total Beta Spresdsneet Revision 3, 4/28/51




SPREAVEAEEY FOR LALLUinTilo of Luiee 3iva mliieles

Pate calculates [SRTERL
. Enter Radicches Sacpla Auzner (MLKX) 22=17%2
Enter Log-In Huzver i 3&-2RX0) 2132
o Enter Clieat Sasple 10 FOTA R
Enter File Nace HERYOY
Initial aaount or sazple uced fd, 63 +v- & ludd
Which units, ki, 9 or saaple? n
14 leached, enter final leach soln voiuae twl) (IR ATT .}
[f leached, enter al of leach sain analyzed I #3= douddl
Enter total counts chzerved 15
Enter caunt tize in sinutes 1ed
Enter background (cpa) 4472
Calculated net cos LALTE v- gL akse
Weight of resicue cn gish (AOT IN BRARS) - i5 k3 §7.1 - Wl
d/t far detector based on &g loading 25720 v il
Signature el %- -2 s 91—/
{Entered byl ibate)
Total Beta Activity SYIRT IS ¥ R VRS 15 I W
Error in activity unitss 1227 plirL = 8, GaLURT plival
Ty
s fercent Errcr 27t
) Minisua detectable activity Hh
'."\‘
Signature 4 k. Mfé ______ 202 9%
e €ﬁ5uem1 by) \Late!
CALCULATION DF SaMrle ACTIVITY:
(net cpa) (a/c) (pLi/2.22dpa) (2] leachate!
M mmar—mma——aa ————— e mm .= ——aa
tinitial saaple amoust) (&l subsaapied)
Y
— thote:  The propagated error ingludes the erfor associatad with
© the d/c calculation based on the wg loading oo the plate.
I\!
™~ Total Beta Spreadsheet Revision 3, &/28/9%
TOTRETA
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SFREAUSHEET FOR CALCULATION OF TJTAL BETW mlTIVITy

Date calculated 11-Feb-%2

Enter Radicchea Saccle Nuaber (KXXX) §2-21%3

Enter Log=In Nusber ('73-XXXX) §2-2113

Enter Clieat Sazele D BOLETY

Entar File Kage 271318

Initial asgunt of csaple used Y88 - el
Which units, al, o or sasnle? fe

14 leached. enter rinal leach soln voluwe ful} s guuudl
1f leached, enter &l of leach soin analvzed o1 geddl
Enter total counts ooserved 1145

Eater count tise in singtes léee

Enter backaroand f{cva! 8.732

Catculated nat coz 23870 f\- GL6a%b
Aeight of residue ¢ dish (NOT [N GRANS) - in B3 63,4 11 3.t
d/c for detector vased on g loading 2,396% +v- .8372

Signaturlééé_ ............

(Entered vl

]-.J:U(_‘./H__-f?'//’ [/1 2__ .
Walk!

Total Beta nctivity 51,528 oL = B.931eld obaval
Error in activity unitst 0.824 plisl = B.ca0824 plisal
Fercent Error 281 1

Hinjaum detectasle activity KA

B / .
Signature __‘/_-_.zf_-__u'w%'__- _________ 202 AL
avl lin

(Revienag

CALCULATIDN OF SAdFLE ACTIVITY:

Inet con’ (d/ci (@0i/2.224pat{al leachate)

(initial saigle asguat)(al subsasgleq

tNote: The propagated error includes the crror zssoflated adth
the d/c caleulation based on the wa loading on the olate.

Total Beta Spresdshest Revisian 1, 4728/
TOTBETA
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SraEnlEHEET FOR CALCULATICN oF TUTAL BETR wlTivily

Late calculated

Enter Radioches Sancle Nusber XXil
Enter Log-In Nuager ['93-1Xpl)

Enter Client Sasale 1D

Enter File Naae

Initial amount of samcle used

snich untts, al, g ar sqeple?

It leached, enter rinal leach soln voluwe 1al:
If leached, enter al of leach soln analvied
Enter total counts chserved

Enter count tiee in ainules

Enter backoround (cpal

Calculated net cou

Weight of residue on dish INOT IN GRAM3! - 1n 45
d/c for detector based on ag loading

.
8 gnatu@’% i 4 L 2 /- T3
(entered byl {Date?

Total Beta Activits 38.251 sCafi =
Errgr in activitv unitse 1,892 sfaiL =
Fercent Error 2.86 %
Niaimua detectable activity N

Simtwre Jo & _Fadeds | 2/1472

- (Reviewed by (Lrate)

CALCULATIDN OF SRMFLE ACTIVITY:

tnet cpa)td/c)(afif2,22dpa) (sl leachate

linitial sazple asognt)(ai subsazgied:

PiFeb=%2
§3-027704
92-32734
B LSV
4l

inl.gd

L

4183
tadd
4,782
I.4819
135

2.5675

T

T
-

ti-
rh-

T

14

=

3.938250 oical

B.eeig?2

AN

tNote: The prosagated error includes the error associated aith

the d/c calculation based on the av loaging on the slate.

Total Beta Spreacshest Revisian 3, 472891
TOTBETA
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SFREADEHEET FOR CALCULATICH Sr TOTAL BETA ALTIVITY

Date calculated 11-Feli-52

Enter Radioches Sszala Nuaber (XXXI} §2-3273%

Enter Log=In Nuaier {('9@-XMXY) §2-8173%

Enter Client Sascle [0 bd15¥3

Enter File Kaae 273578

Initial amount of saaple used $7.25 v g

Which units, al, 7 or sample? ML

If leached, enter finat leach saln voluse (:1) [EESEI

[f leached, enter al of leach soln analvzed 1= 3

Enter total counts cbserved sitd

Enter caunt tiae in sinutes 1884

Enter background (cpa) p.5t5

Calculated net cos 5,355 - g

¥eight of residue on dish INOT IN BRANS) - in g £33 -

dfc for detector tased on &q lcading 2IETT e

o /

Signature (/- rvbl iy bttt 0/ G ]
{Entered byl {latei

Total Beta Activity 06,098 cCisl = 855852 o/t

Error in activity unitst L30T pliib = dacaldtd aliva

Percent Erros 1.97 %

Minisua detectabie activity KA

Signature ./ A S 2/12. /92

{Reviewneg byl w (ﬁit;;-‘--

CALCULATICN OF SAsfif ACTIVITY:

(net cpa) (d/ch1pCi/2.22dpa) (8] leachate)

linitial seaple amgunt){al subsaspled’

sNote: The propagated errar includes the error asseciated math
the d/c calculation based on the sg loasing on the wiace.

Total Beta Spreadsheet Revision 3, &/28/91
TOTBETA
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SFREADSHERT FOR CALCULATIOW OF TOTAL EETR AlTIViTH

Date calculated 11-Feb-32

Enter Radiochea Sauole Nuaber (XXXX) §2-82730

Enter Log-In Nuaber i'9&-XXIX) 92-8373s

Enter Liient Saerle D BALONG

Enter File Naae 173416

Initial amount aof sascle used La9, B4 = 42240
Which units, al, ¢ or saaple? LI

It leached, enter final leach saln volusze iall boes- Dokl
1 leached. enter zl af leach soin analvzed v A3l
Enter total counts coserved 927

Enter count time 1n sinutes 126

Enter background icoal 2683

Calculated net cox B.244d v\~ 6. B4Bl
Weight of residue cn dish (NOT IN GRAKE} - 1a G 8.5 - 4.1
d/c for detector based on ag ioading 8% 1\ G.d20d

iént;;e: by)

total Beta Activity L9 elirl = BLBEZ21 oluil]
Error in activity unztse 8,345 olail = B, 05345 adt. Wl
Percent Error 16.;9 i

Miniaua detectable activity HA

sionature o/, K. Bl ... 2yfe .

(Reviewed by)

CALCULATION OF SAMFLE ACTIVITY:

(net cpa) (d/c) (pli/2.22dpal (ak leachate

finitial saaple asount}iscl subsaspled!

thote: The propagated error includes the error assoCiuted with
the d/c calcuiation based or the mg 10acing an the plate.

Tatal Beta Spreadsteet Revision 3, 4/28/9%
TOTHETA
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=FAEALSREST FOR CALCULATICK OF TOTRL BETw alTivilt

Date calculated L1~Fet-9%

Enter Radiochea Saazle Kughker (XAXY) 28273

Enter Log-lIn Nuzber ("SE-XXLY} 3T-¢2737

Enter Client Saaale 10 EOLEVT

Enter File Nase 27Tk

Initial amount of zaagle used .60t 0. ludd
which units, i, o or sasple? AL
1 Jeached, enter tinal leach spln voluwe tal! U GLdald
If Ieached, enter sl of leach soln analyied Dori- 3. dldt
Enter total counts coserved 1173
Enter count tiae in sinutes 1348
Enter backoround icow) el
Calculated net coe S.5710 v~ g, 9444
#eight of residue ca dish (NOT IN GRAMS! - in fd 38,7 v .1
dfc for detector hazed on ag loading 22,1584 w3\ LGIT4

, J°
Signatur R

{Entered byl (Dares

Total Beta Activity 888 el = RLwdadd ool
Error in activity unitst B.442 plivk = Bouowd#dd ohisai
Percent Error 7.89 X
Hinisya detectabie activity i

signature __. K. Faode Y/} Yo%

(Reviewed by thatet

CALCULATION OF SAMPLE ARTIVITY:

tnet cpalid/c) (oCi/2.22doa) (el laachate)

tinitial ssuple amount) (sl subsaaolegi

thote: The oropagated error includes the error sssoCiated witn
the d/c calculation based on the & loacing oa the piate.

Tatal Beta Soreadsteet Revision 3, 8/78/9%
TOTBETA
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IFREALSHEET FOR CALCULATEDW OF ToTau zETA ALTINID

Date calculated 11-Feb-%2

Enter Radioches Sazgia Nuaber (XIXX} §2-82718

Enter Log-In Nuabar (°98-X1IX) 92-8273%

Enter Client Saacle 10 BalZva

Enter File Nase 273876

Initial ameunt of szanle used 121042 #\- 4240
Wnich units, al. g or sasple? AL

If leached. enter final leach sals voluse ial) Iorv- il
It leached, enter =i of leach salp analy:ed 1\~ 48281
tater total counts ohserved Y

Enter count tize in minutes T

Enter background icoa} 2.5

Calculated net coz 3374 - d.udda
Neight of residue on dish (NOT IN BRAAS! - in AG a3, ] Ti- .1

¢fc for detector based an &g loadine L1515 v 0LE373

Signature (/L L L Z.r0-52.

(Entered bv) idate)
Total Beta Activity Ge.04% oli/h = 4.00074% 0lival
Error in activity unitsé 1230 gCidL = 0.80123% olisal
Percent Error 2491
Minisus detectable activity NA
signature _f . &, S (o 20202

(Reviewed by} [PELLY

CALCULATION OF SAHFLE ACTIVITY:

Ingt cpa){d/c) (pC1/2.2240n) {al leazhates

(initial saaple asuunt)(el subsamgled)

thote:  The prooagated error includes the error associateq with
the d/c calculation based on the s lsading on the olate.

Total Beta Sgreadsheet Revision 3, 6/28/9%
TOTBETA
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SPREANIREEY FIT Ll L2TIIL N I . )

o Szaple neshze inv, wart

Cser USd-kan Wik

i;a,}JE L
- Lol
Inttisl socon of sasple wsed I TR h
apich wiitz, i, 2 ar saaple”
I Jeachel, zitar fina) leacn saln clanw oLt PR A1
L leathes, sxter &l of leacn sain oo - 8.dddt
cater t: liuils GhiEfvad .
ERtEr coeet tizzoin sinores
Enter ta: Loilph) o
falgulares i W : LT
*RUQNT ot r2lizae oo dish OT [w 07 a2 - o . - dol
dic for estiiiir bazed oo o) loaniog Sl v LUOTEF
.
. o
:u;nature% o Wy . _2'//‘ A
Lzilgres Oy) /._—f.»..

Total Betz dctivity FITLLGT SNl s A
Error in scoisity whitse | doiEhL H

Percent Errcr AL

Minisua Jereg

i~

cuale

cavleagd byd

e k. Syt 2 fe

CALCULATION OF ShMFLE ACTIVITY:

et 2zeitesohiplis2, 2apal il

ttiote: Tre FrChagated efrir 1atiugs: the oo
the 5. caleulation bassa o

Total Bete Sprzazshest Revision I,e0n

TGTBETA

L0-0

30



Sanple Nopzzeoaaann A .
. [V IY ¥
Erter i
Enter - .
Initlal a.2. % o N R T
wRICh untiz,
1f leacnss . O 5
I leacried, el o Laddd]
Enter total .
Enter count iR oh.nutEs
Enter tac PP E .
Lajoulates I ) : w2l
weight ot ¢ Ch2ish Rl I 0 L - Lo o wol
g/c for aetestor 3ased on ag LGy A R Y1
Signature —’m /_,K_‘_jr.,_ 2448
fenterad byl Site

s s Total Eeta -ctivity TiiEl ool - T

™y Error i zit..ity uitgee Tl e el L

- Ferreat £rrcor 5.l

. KiGisui Vieactivity ‘in
siutre_J. K. Tadetr | 2/0/0%

~ sviesgd Gyl Cier

LI
CrRLCLLATIEN IF ShifFLE ADTIVITY:

—

a:‘ﬁ.\!

elipte:

Tatal Berz i ve:ashaet Aevisios I, o 1005!
TGTEETA

COw—(34%



T FOR CALCULRTION OF VOTAL Telh mCTIVET

51
xr
o
)
I.I'J

vate calculated 12-Fen-32

Enter Radioches Saaole Kusber (XEXXI HATRIY SFLcE
Enter Log~In Huaber ['9@-XXX1) BUP 9570
Enter Client Saznle I KEDTL2724
Enter File Haae KEL7 el
Initial amount of saaole used Fe.47 v\ LLludd
which units, al. o or saasple? KL
[f Yeached, enter final leach sodn voluse {ali - dudddl
It leached, enter l of leach scin analvzed Lo duiidl
Enter total counts observed 24554
Enter count time in minutes ladi
~1 Enter backoround cgal 9.5%
L Calculated net cea Bk - 61953
: d2ioht af residue on gish (NOT [K GRAMS: - 1n #6 45,1 #a- a.1
- d/c tor detector based an ap loading 2.2872 vi- ul9G
-y r ’
- v X, ' :
Signature __ L.as Kz 254 AN AC) V- i S
o (Entered kvl Jgpe:
o,
Tatal Beta hctivite _ BITT aliih = 0.TEITT eliiud
Error in activity unitss 3.738 plufL = 4.083738 olival
Percent Error It I
P
Ninisua detectabie activity A
. ) \
~ Signature . x, --5:.“5:@.------.4!1 FR
" [Reviewed byl (D.:e'
S
L CALCULATION OF SAMFLE ACTIVETY:

(net comd (d/c){0li/2.22doa} {a] leachate

(initial saspie amount)(al subsasaled:

sNote: The progagated error includes the errcr assctlatec witn
the d/c calculation based on the &3 loaging on tne olate.

Tatal Beta Soreagsheet Revisian 3, 4/20/9)
TOTEETA

L0—C30
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ZPREADSHEET FOR CALTUCATION OF TOTAL BETA ALlivily foc 10 TEDawciiis

Pate calculated

Enter Radicthes Sazcie ducher ({iXK)
Enter Log-In Muzuer o 33-54KL
Enter Client Sazcle U

Enter File Kage

Initial aaount of zazole used [HV R ST,
uhich units. &l, o or sacgle? ul
1 teached, enter final leach saln voluae 1al! [T RNER |
o It leached, enter -1 ot leach saln analvies 1t el
C Enter total counts Soserved ie7
. Enter count tisz in cinutes 18ed
A Enter background icpw) 3718
' e Calculated net coa “0.145g - LlE
keight of residuz on cish (HDT IN GRAMS} - in M3 4.5 m\- a1
d/c tor detector tased an &g loadina 25142 - L 1aa7

e Signature J.g_«g]

{Enterea E)

:_Q:_/f-?z_’

iates

m Total Beta Activits -loa87 oliii = -d.daled? oCisal
vt Error in attivity units B2 elidl 5 -dLEcad? Do
—_— Percent Error 2440 1
~4 Minisum detectacle activity B.9E5 cliik = [ RN E TN
- Sionature _A{Xﬁ%zwm

(Revienzd by} ) {later

CALCULATION OF ShrfFLE ACTIVITY:

{net cpal id/c)pL1/2,22dpal (a] leachate:

finitial saupie asount)(al subsaaplaa:

tNote: The propagated error includes the error «5sociated with
the d/c calculation based on the &0 losding on the plate.

Tatal Beta Spreadshezet Revision 3, 6/28/%1

LOc—030



SERERDSHEET FOR (aLCULATION OF TOTRL BEVA ACTIWITY JLE 7O TECmizilud

vate calculated

Enter Radioches Sakale fuaber (XARA)
enter Loo-In Kuacer ('38-XaKi:
tnter Client Saanle lb

Enter File Naze

Initial aaount ot zaeole used et i O L3S
vhich units, al. 2 or sasole? al
[t leached, eater tinal leach saln volube .uii Lo Lilond
1 leached, enter &l of leach seln analvied I ores pavasl
- Enter total founts scserved adta
e Enter tount tize ii sinutes luic
. Enter backoround iccz) i, flo
g Calculateg net coa 72780 v- wLidrla
) Weight of residue co 2ish (NOT IN GRAMS) - in fib Gl ry- g
LT d/c for detector tised on ad loading 24916 1- G 18T
o Signatur L /(_l-g(_&__g_’_/dp' T
e (Entarsd bvi ivates
fotal Beta dctivity 8l.083 clisl = b.dBlatd auieal
‘ Errar 10 activity unitse 3993 ofivl = 6.0d3973 wlival
Lo
Percent Error 448 1
e Hinisua detectable activity N
!"h.!
. Sinatare 4, £ foddge . 2/u8/9n
"T‘ {Revienen byl ibatas
CALCULATION OF Si4FLE ACTIVITY:
inet cpalic/c)(oCi/2,22doas (el leachate.
tinitial sisole amount) (el subsawoled:
tNote: The oropacated error includes the error acsociated witn
the d/c calculation bases on the kg loading on the olats.
. fotal Beta Soreadsheet Revision 3, &/28/51
* TOTBETA



SPREADSHEET FOR CALTULLATION OF TOTSL BETA ACTIVITY GUE TO TECKAMETI.:

Jate caleuiated T4-Fen-5Z

tnter Radioches Saizie Nuaber (X§KKi 12-62724

tater Log-In Nugber ('98-KXXX) FI-82724

toter Client Saanle 1D BdlS72
) Enter File Nace 27347CH
b Initial amount of saadle used EPROUNES SR
e which units, i, o or siapie? i
- It leached. enter tinal leacn sain volude iuil Lorm o udd
B ¢ leached, enter ai of leach soln anaivzec e duddl
P Enter tptal counts aoserved 1193
L s Enter count tige in sinutes 1dia
3 tnter backoround icpal 6,738
e Calculated net coa .3l +h- Ldd4d
: ' weight of residue cn dish DT IWN BRAKS) - 15 HG 43,5 - il
f' . d/c for detector o3zed on ac loading 47193 +h- 2.31ES
~ i gnaturbfg.téfz Ll G2
o (Entered &vi ifates

Total Beta Activicy

grror in activity units#

18.831 oiail = 8,810830 of10al

1,238 cliil = 3.081258 ofi i
Percént Error {Lel X
Hinisua detectable activity tiA
:?-f?\
@ , ! .
S Signature _-ztj_-..l-..-__js.r{-rgg-__-_--ﬁ_,,/ L 8/4%.
{Revieaed by} [HEEY

CALCULATION OF SasFuE ACTIVITY:

(net coeltd/c)ioCi/2,.22dosl (8] leachate

{initial sswule asount) (al subsasslea:

tNote: The procagated error ingludes tne errer assiciated mildh

the d/c calculation dased o the 3 fcadiug oo the auate.

Tatal Reta Sareadchont Rawicina 1. &/5R/G)

L PR ERTS




TOTEETA

SFREADSHEET FOR CaclinaTION OF TOTRL BETA »CTIVITY CuE TO TECHLET.un

Date calculates

Enter Radioches Sazcle Wuzher (XXXX)
enter Leg-In Nuaber ("98-XALM)

Enter Client Sasole ID

Enter File Naae

Initial aamount of caugle used

1i-Fab-92

Fo.84 vi- g.uldd

wnich units, ai. g ar saaple? ol

1f leached, enter final Ieach soin voluwe i) L ovi= d, udl]

1t leached, enter al of jeach scln analviet I +y- g, bl

tnter tatal counts abserved 139

Eater count tise in sinutes tade

Enter hackground (coal & ET

Calculated net coc 3,339 v 0.83a8

weight or residué on oish (40T I[N GRARS) - in Ad Zd.F - il

dic tor detector cised en kg laading 35938 v G leid
(

ngnature,_ﬁ &2 sE T

iEntered by {{ata!

Total Beta Activity 5.716 g1t =

Error in acfivity unites 8.788 it -

Percent Error 12,24 1

Kiniaua detectiole sctivity LT

Sonature __ 0. K. Fag 82
{kevizwed byi shata!

CALCULRTION OF SnWPLE ACTIVITY:

tnet coedid/ci (@fi/2.22do0m) (al leachate:

(initial cauple amgunt!ial subsedpled:

GokdSTia wiiin

d.uldlde plic.d

skote:  The orcpacated error yacludes the error associated with
the d/c calculation based on the ag [oasing on the glate.

Tatal Beta Screadsheet Revision 3, 4/28/51

LS PRSI
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SFAEADSHEET FOR CoolULATICN OF TOTAL ZETh WITINITY wub 10 Teunacilui
Gate calcujated

Enter Radicchea Z:isole Huaber {XiKi
gnter Log-In Nuster ("98-350L

enter Client Saaple IE

tnter Fiie Nage

Initial amount of saaple used - 5004 v boldd

Ahich uaits, i, o or saapie’? b

It leached, enter rinal teach sclo veiuae i [ ST 1}

L jeached, enter i of leach soln analvzeg v bsend

Enter totai counts observed 12e3

Enter count tise 1n atnutes Toee

Enter dackorouny (opal doid7

Caleulated net coe C.54d ram o cLoddd

seight of resicdue cn dish (NDT IN BRAXE) - .o i3 3.3 - il
dfe for detector tased an mg loading 405089 - L3

31 gnature‘,_gg%

{Entarsg kv

/-
-.Ii__Z.«./f'f 2

1hater

Total Beta activity ILENE slui/l = Codlifts wiival
trear in activity unitse f.280 pCirk = B.BRIZEL eliiai
Fercent Errcr 1R.13
Miniaus detectabie activnty lin
sigmatwre __d. k. Fadge  2/ia /52

(fieviened Gvi lealés

CALCULATION 8F SAsrif ACTIVITY:

tnet comiioscisnCi/2.22doai (]l leachate:

{1nitial saigle anounttial subsascled:

tMote: The orocacsted error inCiudes the error assgclated with
the d/c caiculation based on tne co loacing on tne olate,

iotal Beta Soreacsieet Aevision 3, 6/238/9)
TOTBETA

L0a—030
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:ibauoHEET FGR CALCULATION OF TOTAL BETh wETlaaTy Lut 10 TECmaoiiin

Date calculates le-Fap-712

tnter Radyochas Sazcle nuzber (AKAd) sulieats vi-oole
Enter Log-In Muster i Td-Kidk: buF-27y

Enter Client Sascie (D QP-z728

Enter File Nage 1125070

Initial amount of :acole used 33,63 ry- g.ol6d
¥hich units, ai. o or sascle? zl

I+ leached, enter tinal leach s2in voluke (il Lo oeddl]
1+ leached. enter 21 ot leach soln anaivzed P Ldeel
Enter total counts coserved 1152

Enter count tise in sinutes 16ds

Enter backoround coai 1. 789

Calculated net coz ~ §.4473 - dLdd
Weight of residue cu dish iNOT IN GRANS: - ia HG Gras dl
g/c tor detector hized on ec loading Soldes rim wlwdd

Sanature __A_ 2 £ 1P~ 1_—
{Entered bv! ilater

Total Beta Activity 18,927 wlare = Gooiniz] oliiad

Error an activity unitsse 1.343 oliiL = €, 001343 olival

rercent Error 17,29 %

ﬁin:iul tetectable activity i

Signature _A__..&:__M____-_J{fa /1

oy SR SN -

(Revigned bvi (eater

CALCULATION OF ShhfcZ ACTIVITY:
inet cpeiiagrchiplif2.22a0ai lal leschate

(initial saaple angunt} (el Subsaacled:

shote: The grocagsted error inciudes the error associated with
the dic calculation based on the wc toacing on the plate,

Tatal Beta Screausheet Revision 3, &/38/94
TOTBETA

J{_i: {) EQ;.*(_,B "“Lj'



EN

)

SPRERDSHEET FiR Chciiiatidn OF TOTAL EETa ACTLGITY S 16 TECe.oiiud .

Date calculated 14-Feb=9z
Enter Aadioches Cascie MNusber (Xid}
Eater Log~In Nuzoer (“9B-1iil:
Enter Client Sascle [

Enter File Naae

Initial amount or szaple used 66,87+~ d.333
Nhich units, al. g or sasoie? al
it leathed, entar :inal leach soln veluae :ali Py dadl
1t leached, enter &l of leach saln snalvied | vy dadddl
Enter total counts osserved 4673
Enter count f1me i sinutes i
Euter background (cpal 4. 57
{alculated net coa IR0 v~ 0Bl
weight of residue oo dish ihOT [N DRAHSN - an & $3.7 - 0!
d/c for detector based on ag loading 4,705 5 b3
Si@nithL.ég_éf ________ 2:L8-7% -

(Entered by thates
Total Beta dctivity 35,178 olisL = &odonlia olidel
Error in activity aniisé 9,850 afifL = B.ucZés) oliad
Percent Error 5.88 %
tiniaun detectable activity N

Signature Aok Fades 2/18/27.

(Rpviewed byl {Late:

WALCULATION OF SaffLE nCTIVITY:

{net cpa)ig/crioli/2.22donk (a] Jeachate)

liritial szaals amount) (al subsaapicc,

sote: The oropagated error includes the srror 3ssoclalzg witi
the d/c calculation based on the wg loaing on the piate.

Tatal Beta Soreagshaet Revision I, 4/28/91
TOTBETA



SPRERDSHEET FOR InlictaTiGh OF TOThL ba¥a mclTEviTy Lof T4 FECmncilun

Date calculates

Enter Radiochea Sacgle Huaber 1XYEX)
Enter Log=In Nuzber i Fd-XXii:
Enter Client Saspie IG

Enter File Naze

Initial amount ct sazsie used

shich ualts, al. 2 or sascie?

I leached, enter final leach soln voluse rals
1f leached, enter al of leach soln analvied
Enter total counts observed

Enter count tiae in sinutes

Enter background (ccal

Calculated net coa

Weight of residue oo dish INOT [N SRANS) -t &0

d/fc for detector based on mg iocading

lo-Fel-¥2
1-307ia
72-32723

EJ1EIT
27¢BTCh
Ge.¥0 -
ul
I ri= &
Lr- 2
1074
ldda
K. 73k
11968 -
TLS e
SubvEl ot

/.
Jionature A4 4 Lo A /-7 7

{Entered o) thates

Tatal Beta dctivity 38,351 oluit =

grrar in activity unitse 8,670 aliik =

fercent Error 9.54 &

Miniaun detectable activity XA

sionature . £,  Sudey 24, 8/Fu
(Reviewed byl bate)

CALCULATION OF SAKPLE ACTIVITY:

inet com)idic)(o1/2.22donl (al leacnata

{initial ssagle aapunt)ial sugsasoled:

Codieeil wlisad

Oievze/3 oliial

wMote: The trocagated error includes the erfor assoClataq aitsn
the d/c caiculation based on the «u lodsing ob the glata.

Total Beta Screadsheet Revision 3. o/28/5)
TRTBETA

1t
[P Y}

Loddul
Ll



SFRERGSHEET FOR CALCULRTION OF TOThL 2&Tm oCTIvily Suf TG Thlrnciion

Date calculates lo-fet-7z

Enter Radiochea 3a.cie duaber (XARX) 22-03T7%

Enter Log-In Nuster {"9§-Kisly Fi-Go78

tnter Client Saanie ID puilll

Enter File Name 273RICh

Initial aspunt ar sasgle used 1,08 T el
Which units, al, ¢ or sacple? ul

[t leached, enter finai leach solp voluag il Iorvs daeaddl
It leached, enter &l of feach scln analvied 1ot aadddt
Enter total counts cbserved 4813

Enter count tize in ainutes H

Enter backeround \cpal 4.57

Calculated net coz 42438 - 03
seight of residue cn dish (ROT IN GRAHSS - un d oo - d.1
d/t for detector cased an oo loading 8.341% - wsiT

Signature _egé

N R

[Entered bv! (alEs
Tatal Beta Activity 22,838 olijv = 30122508 olisal
Errar In activitv unitse 13,336 alask = B.BL3338 olaval
Percent Errar 18,85 1

Minisum detectabie activity K

Signature __‘/_4_._!:_*__.3_(3._%_-___-_2[{.5 -

{heviened by) {ate: o

CALCULATION OF SAMPLE AETIVITY:

(net com) idicioCif2,2260a) {2l leachate:

{initial ssaole amount)ial subsaaoled:

*Note: The cropagated error includes the error ascoctated wiih
the d/c calculation hased on the &g loadiang 5o the clate.

Total Beta Sgreadsneet Revision 3, a/28/91
TOTEETA

L0~



."\'

SFREADSHEET FGR LALLULATIGN OF TOTAL BETA ~cTIVITe Lic TU TECaic.iud

Date calculated

Enter Kadicchea Ssscle huaber 1XNiAl
Enter Log-ln Nugher ('9B-iaffi

Enter Client Sasole 1D

tnter File Naze

Initial asount of tazole used

which urits, &), o or sasple?

I+ teached, eater final leach soln voluae vuis
It ieached, enter &I af leach spln analvzec
Enter total counts observed

Erter count Liue :n alnutes

tnter bhackgraund fcoa)

Caleulated net coa

Weight of residue on dish INGT IN BRAASI - 1n NG
d/c for detector based gn a9 ioating

Signatureh_,&-éﬁ

(Entered Lvi {Late:

Total Beta Activity 186,772 sl =
Errar in activity unltse 18,984 olu/L =
Percent Error gzl %
Kiniaum detectable sctivity NA

LB-FED-72
FI-973E

FI-EZile

FEIS b G
al
boev- i
Lorv-
[STH
1éus
8,723

L - e

1a.8 ti-

B, 1670 - w,

donigded soiial

sgnstwe . k. udy  2/08071,

ihevigeed byl 1pate:

CALCULATIECN §F Samrli ACTIVITY:

tnet cpa)igic) inCa/2.22dom) (0] leachate)

(initial sasale amcunt) (ml subsazoled:

ticte: The procacated error includes the ercor ascocrated with
the d/c calculation based on the wa loading on the alate.

Tetal geta Spresdsaeet dAevision 3, &728/90
TOTEETA '



SPREACSHEET FGR [aulucATISH OF TOTAL BETn oTiVITe uf T3 TEDHGZTion

bate caloulated

tnter Radioches Sazels Nuaber (XAfd}
Enter Log=In hucber ('3d~XXii

tnter (lient Sascle [0

Enter File Naae

[nitial asount of zaacie used #30a - 3800
which units, si, 3 or samole? al

[f leached, enter tinal leach sola voluss il [t (Uil
1 leached, enter il of ieach soln analvies P uldddl]
Enter total counts coserved 3584

Enter count tise in ainuies 1k

tater backoround icps! 8.5

Calculated net cca ‘ 98B *ta- 0L 0i4E
¥eight of residue on Jish {NOT 1N GRAMS) - in HE £2.7 - .l

d/c tor getector bised o ag loadiag

wn

LSBT v Lldaad

Siqnatura_ﬁg _‘ 7- /-7

e {Entered by} (Late?

; Total Beta Activity 73,298 slifL = §.0753%5 sicial
Error in activity vnitse 5,952 ol1tL = DoBueSi2 olival
Percent Ervor 8.78 1
Minisua detectable activity Hix

- Signature _rA. _&‘ id:% o ?.jj_r:i /71.

- v b == - Ry 7 b Rt A

B . (keviened byvi {Late!

Ty

CALEULATION GF SanfLE ACTIVITY:

{net cps)taic) (pCi/2.22doa) (al leachater

{initial sasple asount)(al subsaaglea)

thote: The propapated error includes the arror assaciatea with
the d/c calculation based on the ag laaging on the slate.

Total Beta Spreadshzet Revision 3, 4/26/%!
TOTBETA

Y

LAk P4 Ve T 5%




SPREADSAEET FOR CaolduaTION OF TOTAC EETA ALTIVITY LUE T3 TELRIITIon

Date calculates 15-Fea-%2
Enter Radicchea Zocsle Nusber LX(XX) 32-42732
Enter Log~In Nuaber ('98-RXXI) 92-82732
Enter {lient Saanie 10 ° L2LETT
Enter File Nage I
{nitial amount of saanle used 184,63 vi- ¢ lddd
i ¥hich units, &1, § or saacie? al
It leached, enter tinal ieach saln voluae izl) [oev- d.ddBl
o If leached, enter al of ieach soln analvzed Lo gl
tnter tofal counts chserved 1589
- Enter count tige in ainutes ldud
Enter backgrount tcpal B.472
S Calculated net coz LalTd vi- gdied
: weight of residuz on aish {NOT IN GRAHS) - 1o KG §7.1 v i
P~ d/c for detector based on &0 loagino 5,8237 wv- g.3t5s
- Signature 0252 d‘!ﬂ_,?,_/f, 5/17/
. (Enterea byl bate)
N o .
Total Beta Activity 102,315 oli:l = LT R[S
- Errnf in activity units# 12,737 eCidL = B.212737 oli-al
L Percent Error T 1289 1
T Rinisua detactable sctivity W&
sunstwre . L Fadegr
ifieviened byl {lata:

CALCULATIOK GF SANFLE ACTIVITY:

tnet cpedizic) (pCi/2.12doa) {4l leachate,

(initial caaple amquat) (sl subssacled

tNote: The prepagated errar inciudes the error ascofiatzd wilh
the d/c calculation based on the ag ioading cn the alate.



LA |

IPRERGSHEET FOR CallilnTidN OF TCTAL EETR oLTis 70 DUl 36 TRECH.ITILG

Late calculatec Yorfel-tl

enter Radiochea Sancie cloaber (AXKR) 1

Enter Lug-ln Nysher . 2d-aiaf} T2-8i 3l

Enter Client Sasoie i pd1ST%

Eater File Nage 17330

inttial amourt o1 caiple used U385 +v= §oiwad
mhich units, al, g cr zasale? al

[t leached, enter rinal leach soln voiuge al} b guédil
It leached, enter ai of leach soln analvze: Ioei- dLEdel
znter total counts cbeerved $1E5

tnter count tise 10 sinutes leds

Enter backoround toca 5.738

{alculated net coa L1678 ti- g 28G9
Weight af residue on dish (KOT IN GRAMS) - in ha N di
d/c for detector tased on &g loading 9.68254 - 05377

31gnature A . !..EL- _(_&9 [

iEntersd byl ates
[otaj Beta Activity 78287 cladl = Guciule? wlirai
Error 10 activity unitst 7.394 plasl = &.8iT3%M slivcl
Percent Errcr ‘ §.45 3%
Kinieun detectatle activity N

Signature __'_5[_.__14-,_-_3,(5,%__-____,3 /j

. \ " o=
(Revieaed byi lu:t&i

CALEULATION OF SAnPLE ACTIVITY:

Inet cpatia/ct{pl1/2.22doalt (a]l leachate

(tnitial zaagle amcuat) (el subsassicdy

tNote: The progagated error includes the error sssofiated aita
the d/c calcyiation based on the ag i0ading on the piate.

Tatal Beta Sgread:heet Revision 3, 6/28/%1
TOTBETA

EOo-015




SPREADSHEET FOR CacluiaTion OF TOTAL BETm ~CTIVITr Lub 7O TECHAETION

fate caltulated Li~Feb-v2
tnter Radiochea Saacle Nuaber «Xifd) 282734
inter Lag-1n Nuager (" 9R-XXXX) 3184134
Enter Citent Saazzie ID 81TV
Enter Fiie Nage . 734106
Initia! amoust of saacle used ' WILED A e
which units, sl. ¢ or sasple? al
[t leached, enter final leach soln veluwe 1il; Lovy~ g 2ddl
[t leached, enter al of leach scln analwvied 1= Gl
Enter total counts cbserved 1483
Enter count tize 1n zinuies L
Enter backorcund tras) d. 7e2
Calculated net cot LA - pLds¥l
seight of residue on dish (NOT 1N GRAMS) - 15 nE 185 - d. 1
¢/c for detector based on ag loading 171 - 5. %03d
atwe _sedo . Jody . Hisfe
1fate:

RM .Sf} Y
Total Beta Activ:ty 193,348 wluvL = §.88345 Jlill
Error im activity uiitse 14,389 plusL = S.eleter olivas
Percent Error 13.77 %

Minisua detectable activity HA

Signiturh—z%

CALLULATION OF SAHFLE ACTIVITY:

inet cosiidsc)ipCi/Z.22doatal leachates

(inttial sazcle amgunt) (el subsaagled!

thote: The progasated error includes the errcr assaciated math
the d/c caiculation based on the &g leading on the plate.

Total Beta Spreaschest Revision 3, 4/26/9{
TOTBETA

LQe-0230




SFRERLE:

- - - - - LI
" fats caiz.. .l oo
. Ernter rac. EoRuwhEl hann
Enter TRV
. gnter Ol
" Enter .k -
Inityal T Lo

#nich units,
It lescthes

If leaChie, <120 as of beizs Sesn = ool L

Enter totar 2o.0m3 obseres .

Enter Couat Tice 10 alautbes L.

Enter bacic:cune icpel CT

Calculates net cpe ST e gldRsy
PR 3.1

. Tatal Beta rotiiity 180,43 [l = couilviioioa
- n Errar in aotieity unitze [ P T
percent £rrar B

Niniauk dezectinle activity hr

Signature

iheyigned Byl

-~
™ CALCULATIGH &7 3waFLE AITIVITY:
——— (et e Wdsnhple s 20208000 v

Cew (rritizl zaaple adountilal suise i .
A
-

sfinte: The propagated arror iaglade: e

Uiz dec caicalatian gased 5o trz

Tetal teta i
TATBETA

aisheet Revizion 7, ¢/00"%




SPREADSHEET FOR LaclochTICN oF T2TAL BETA oITi.ily Lel T GEC

e I
H S P R

Date calculates 1&-Fap-v2
Enter Radioches S:zple Huaber (XXIN2 1i-elTle
Enter Loa~In Nuagzr (" %&-XXIX) ¥I-uliis
tnter Client Saacie Il bélLiz
Enter File Kaze PSS
Initial amount of sazole uted L IN-L I S 4
which units, sl, o or saspie? M
| leached, enter tinal leach soln voluse iwl) bor- o Gadadl
1# leached, enter zl of leach soln analvzed b st
Enter total tounts chserved 527
Enter count tize in sinutes 1308
Enter background icoa) d.4E3
Calculated net cos S48 - gadedl
selght of residie on dish (KDT [N BRANS) - in hé TED - dod
dic tor detettor based an ag jgadina 1,999 i- gyl
SNMMH_EQZ%_ ,{_QLQ??ZJ

{Entersd bv! ilate:
Tatal Beta Activity 4,862 oliil = dodcdeel cliial
Error in activity units# B.691 cfu/l = d.ugde?t alisal
Percent Error 17.26 1
Hintsur detectable sctivity N
sianature Lo f. Faclee 208 /90

{keviened byl ibater

CALCULATION OF SanFif RCTIVITY:

(net com)ia/civoli/2.22doai (al leacnzte

(ipitial saagle asogunt) (&l subsaudled:

sNote: The propacated error includes the errar sssctiated wWith
the d/c calculation based on the so loading on the plate.

Totai Beta Sareadshest Revisian 3. &/28/6)
TOTBETA

EOc—001



SPREADSHEET FOR CablLoATION ©F TOTAL BETa ACTLVITr Lif TO TElnailia

fite calculated 13-Feb-52
enter Radiothes zaizie duaber (£Aax) FI-8LVIT
Sater Log-In huster o 33-LUKK JI-gLTiT
tnter Client Saac.e 1D Leisyd

Enter File Naae 113710k
initial amount of taaoie used 9.8 1im
ahich units, zl. g or sazcla? )

1i leached, enter final leach soln voluae wai} L=
If leached, enter <l of leach sela snalvzes Lt
Enter total counts chserved 1213
Enter count tiae 1o winutes 1éde
Enter backoround icnal 4742
Caiculated net coa 3,371 #h-
Weiaht of ressduz oo dish (NOT N GRANSY - o nd il -
d7¢ for detectar tased on ag loading §,4727 -

Jianature 4%

(Entared Sy ifates
Total Beta Activity {l.abs elidt = g.d1i6eS Lliva
trear 10 activity unitst Late elivl = 821156 olyvad
Percent Error 3.51 %
Ninisus detectable activity Wk

Signature 5.2&0%2 (8. /5

tReviened byl hate!

CALDULATION DF ShMFLE ACTIVETY:

“(net cpmd (dro)inlis2. 22dps) lal leachate:

{initial sascle amount)lsl subsaspleds

whote:  The propagated error includes bhe errcr accoCiated wiln
the d/c caleulation based on the &; loading ua the ulats,

Total Beta Sureassueet Fevision 3, o/28/%
TOTBETA

[ S

- -

EQe—~Cox

B i Ty —



SPREADSHEET FUR TniluleTlilk OF TOTAL 5ETa WLT4GITY LUL 05 TECAucTin

Date calcutated lo-FeL~-7.
Enter Radioches Saccie Nusher {XXXD) TeeliE
Enter Log-In Nuscer 1 9G-KXILI &
cnter Client Saaple I Edlive
Enter File Nazs T1IETLD
2 SE7 3ﬂ@41
Initial asount of saudle used LAY rm il Cudd
shich units, sl, g or saugie? ul
I leached, eater final leach saln voluze tai!
I1f leached, enter zl of leach soln analyzed
Enter total counts sbserved g
Enter count tise in ainutes 1d
Enter background {cpa} .5
7
5

e gL cwil

ESTIN

o

Ty

.

Calculated net coz 5.3
Weight of residue on aish (NOT IN BRAXS) - 1s 45 i
d/c for detector based on ag loading 9,27

Signature ‘(%

(Entered Evi

Lo B LA B~ e e

(=

\Wates

] g0 Skt Z,-':’af'n'
" Tatal Beta Activity L3OIN olidl =0 613901 slesad

Errar in activitv uaitse L3818 plodl = B.813848 cliif
Fercent Error 7,18 %
Minisua detectable activity K

signature _d- K. Fader 2/ 275N

(Revienzs byl (Date)

CALCULATEQN DF SaMFLE ACTIVITY:

e Inet cpaliafoy (plif2.22dpal {a) leacaates

linttial sazple ascunt) (sl subsaaclea
o

riote:  The propagated arror includes the ercor astorlated with
the d/c calculation based on the 23 Joading on tne olate.

Tetal Beta Soreacsheet Aevision 3, 4/28/91
TOTBETA

E02-060



.~

SFREAGSHEET FCGR CellicnTlin OF TOTRL BETA wLTINIT) D6f 7O TEoauiT

Date ralculated

Entar Radiothes Sa-ule Musber (XQKY)
Enter Log~In husbar '98-XX8K)

Enter Client Sasple IG

tater File Naae

Initial amount of saicle used
ahich units, al. g or sampie?
I leached, enter final leach soin volude :ai)

If leached, enter al of leach soin anaivzea

Enter tetal counts chserved

Eater count tize 10 ainutes

tnter backeround icpal

Calculated net cpa

Weight of residue cn dish iNOT [N GRANS) - ia MO
d/t for detector based cn ag loading

Slgnature
\Enterea uv}
Total Beta Activity 544,882 cli/L =
Error in activitv upitse 31,318 aluiL =
“ercent Error b088)
Minimus datectable activity N#
Sgnatere o, K. Fadept 18/ 0% ..
(Reui:«&. avi \bate:

CALEULATION OF SAMELE ACTIVITY:

inet cpeiig/cripli/2.22doak (al leachate:

linitial sssple asounth{s]l subsaaglsd:

la-fek-%2
nELTo-27 s
rzoto-I7z:
NaTila BPL
hEUTLZe
38,497
al
l
!
248l
1
¢33
26,000
4é.1
§,4343

Wéﬁfiﬁ”ﬁ

N
i gL elel
i Lol
LEST A
th- 0,158
LA I
- g, 2L

2 elirai

MW

rhote: The propagated errar inciudes the error associated mith
the d/c calculation based on the wy loading on the olate.

Total Beta Spreacsheet Revision 3, &/28/%)
TOTBETA

E02-061



SFREADSHEET FOR {nlluonTIGN OF TOTRL BETA ACTIwlfy DUS 1Q TECmdi..n

Date calculatec 1&-Feg=vi
Enter Radiochea Sacole Nuaber (X34X) H5-272cil
toter Log-In Nuacer O 9@-XY&E) RECOuNT
Enter Client Saacle 0 ho-272all
Enter File Kaae LS
Initiai amount of sascle used (4.7 e L Tudd
ahich units, al, ¢ or zaazple? al
I leached, enter final leach soln veluae wili Poem 40l
1 leached, entar cl af leach soln analvied Ity iLdudl
Enter total counts chserved Iad?
) Enter count tise in winutes it
e Enter backeroune {coal §.37% -
; Caizulated net oz 57738 n- o ided
- Keight of residue on dish NOT IN GRAMS) - 1 ng 1.4 - a.1
a d/c for detecicr Gased oa &g lcadiag 54706 v G 70
o Signature ?E‘nf;;:ﬂi_,___iﬂ_-gw _________ 2/i8 _"3.____
L m, 620 byl {hate!
A “Canerd St Ye v
Total Beta Activity 148,338 ofi/L = 3.149335 203, .t
ot Error in activity unitst {1364 pli/L = 9.6 1Tt wfival
- Percent Error 7.84 1
s Minisun detectaple activity WA
. A
Signature—— L7 vt 2/ F.57.
- (Revrewad av} {Lates
baiered S0 F by
CALCULATICN GF SAdFLE ACTIVITY:
fnet cpalld/ct (pCi/2.22doal (nl leachate:
LT
: (initial =aicle asount)is]l subzampled:

thote: The propagated error includes the errcr assofisted sith
the d/c calculation based on the ag loading an the piate.

Total Beta Spresacheet Revision I, £/78/91
TOTBETA

F02-06<



B my

SPREADSHEET FUR CAiULATION OF TOTAL BETVA wcTIviTe Lug 10 TECH.ITIG

Fate calculates . Lb-Fea-72

tater Radiochea Siazie Husber (AAXX) A3-272610

Enter Log-fn Kusber (G8-Xili} W3-27I8TE

Enter Client Saaple LI BE-272ETC

Enter File Naze HEl7el

Initial amount of ciscle used Q_,Lfd"?:}':- 2,
Which wnits, ai. § or saapje? ai i

[# leached. enter final leach soln voluze tal) o du
1 leached, enter ol of leach saln analvied oo,
tnter total counts cbserved 17

Enter count time in qiRutes L6a

tnter backoround fcon: 4. 734
Calculated net cpz 7,432 1% g,
weight of resigue on dish (dDT IN GRAMS) - 1n A MM
dsc for detector tased on o l9ading So78s - 0

smnatunv:éém. ity 21250
tEntered bv) &7{53&:

Total Geta Activity —orcdey pliil = FA5WeT Wi
Errar in activity unitst [rfpg-cli/l = 2.812688 oli/.d
fercent Errar .37 1
Hiniaua getectabie activity NA
signature . £, Facdl .. LAYy

’ (Revieazd bvi Date:

CALCULATION OF Sanrif ACTIVLTY:

inet cpaiid/c)iplif2.22dea) (al leachatei

{initial sample amoynt! (sl sybsaapled:

sNote: The propagated error inciudes the error associated it
the d/c calcutatian based on the o lozding on the olate.

Tatal Beta Sgreadsneet Revision 3, 4728/t
T078ETA

wi 1oq.3 Ak3 T/ /e

T
vl
M|

P e -PL'/L

E02-064

) At a/n



1o EM | Jord gt analian Bukef |

Spche Bucover s Se calbratiom durdfe _
Bl %pdu..- Se on l22/92 au’u,'q,'{} 3/_ Sr-%0: s077 19/.530(“1":*}

(0.1984 /- 0.co09>I) (1077 5 53 B L oayg a4y G
©@.1L) @iz /pe)

jQ0Z2.8 ¥- 133

X 80 F OV 5 % reovere
LY.t U~ 433

F)adry ‘-’P"L" Sr

(01989 Y- 0 cooqmd)( 1017 ¥ 53 dpm/—»l)
(01109 - 0.0002 L) 2.22 dpm /o)

=Tl Y gzpec ]

9224 - /5.9 Yo = fOF W ( Hh recotreq .
8%./ /- {3 6 _—
Bland ok 7e achvib g I spde sl F swi2d-¢9-0
g o.‘mﬂq) boow / o, Zo?hﬂ) ¥ 30
3. 751 0 %/} ( . VAN ( x50~ 4 dp"l/'b‘«p
4
5537 F -av P

SHIY - oo~ /7 (I tod don (L2583 )= jos. 5 dom e 1/(5/82

(0. 193 ¥ 00009 1) t08.5# 2 dpupd) | 93,5 4 P4/
(Ou_)(zndp 1/ pC) -

AL Fadeg 2y for

—gé W-Z-/J'ﬁ‘ﬁ

E02~064



76&1?11 :AP‘J‘._L ’Rlcc“dflks S PRRT ( Sr lbdratiin C(.M.AJ'C)
L2o ) P 64‘/ +/-,? 4 rqouﬂre/d
97.2 ¥ 2 "
Tatrix dpihe o
@‘%5)'(5'35*/’0-33)},0 - 59 Y 4 F recowred .
92.2 2
A L. Fedsy 2z
- Matvar dpike Decplieate
- [(o.maq Y .o W) * (0.9991 Yoo.0040 hﬂ)} (108, 5.4/:.3_9‘#",'/%9),.609,5%/M
_(qéz_qhé;-o'}_f/- ‘o,omol'd)( 222 ‘LP"‘/—PC) o -PG/L
—— o A ~(s.230
(248 Y% )~ (5.23! 05)).,@ = 40 Y f o recgutree) — -
~y Gi0 Y i —_—
- Precsen B
92-02724" Kserzriov) 4 (4387 L oy1))t = 5.23 ¥ 0,33

56320 %) -y 289 U g, o
( ; ) (j 787 ¥ o Y?L)Xzao . IE 3%
523 /4 0 33

_ VY W ‘L/('z_/?’?.-
Wiyt 39-9%

E02-065



7 . .
7 recovery  baadd o T calibpatiin coni

702 p C"/L added o Slank ,ap(/w
84,3 V- 3.6 Voon = a4 4 % recnired
93. 2% 2 ‘
AW!’ﬁ?« ’J 92-0272¢6
(//;6(,_/— I-zo) Yo 77 - . 3_5/) = .¢ L 0.9 L,,ac'«%.
ey .
leaé//‘/o.?j) aoon = 8T ®PD
i

Wit ox ,d‘o.;(_,., (I?d.(.ou‘ﬂn} g 72272

A (‘Jundfu_':‘aﬁw - o | + »
(respe [+ 1dihu /s s L/, /? A

(15 +- 9) - (1w -04) = 4S9 HpC A
I‘-fs */"‘7 4o = /49 ./‘ FQ(NC(QJ o ' ‘I
7.t 1, '
THatrir Apike “Duplictk.

(5444 3%) =~ (114 */0.9)
LoT.8 Loy

Froo = a7 b %% recoered.

AL Vﬁa%ﬁ’ 2/19 fre.
o Y- 112
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Test Instruction for
1100~EM-1 Total Beta Analysis Set #2

Note: Samples need to be locked at all times.
This is impact level 1 work; date and sign all crossouts.
Analysis should be done in a low level lab such as 10A.
Take the specified aliquot and perform analysis per procedures PNL-
ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical analysis, PNL-AlLO-462, Source Preparation for Gross

Beta Analysis, and PNL-ALO-463, Beta Counting Procedure. Use the
low beta detectors.

BL-02740 100 ml H20

BS-02740 100 ml H20 200 ul Sr-Y-90 #52733-117-1
BS-02740Tc 100 ml H20 100 dpm Tc-99

92-02739 100 ml

92-02740 100 ml

DUP-02740 100 ml

92-02741 100 ml

92-02742 100 ml

92-02743 100 ml

92-02744 100 mi

92-02745 100 ml

92-02746 100 ml

92-02747 100 ml

92-02748 100 ml

92-02749 100 ml

92-02750 100 ml

92-02751 100 ml

92-02752 100 ml

MS-02740 100 ml 200 ul Sr-Y-50 #52733-117-1
MSD-02740 100 ml 200 ul Sr-Y-90 #52733-117-1
MSTc-02740 100 ml 100 dpm Tc-99

MSDTc-02740 100 ml 100 dpm Tc-99

TBETA2EM.TI

E03-00<



Procedure PNL-ALO-106 Rev.0, leach:

Date Sample Leach Started 2 . &- FZ_

1100-EM-(  f3 1 G 3
Leaching Data Sheet
Check if used
/
Date Completed .- 7- F7

Tracer or Spikt:éo]umes
Isotope 77 g n
Pipette No. . Volume

Spike ID_42343-//7. 1

Isotope

N Te

Pipette No. w.¢ 22

Spike ID Swray-se¢f-r7

} ?fﬁfftf 1.3 A

Samp/i 7;\'dzed to: 8- 02770 #8027 va MIDL27¥0

z] +/-

e S

Spike Activity .,

sample Added to:AQ.0a74p T AMORROIIH # $0TRO 270

VoTume_ G54, +/-_A.

Spike Activity et o oviosm

Sample ID, Aliquot Size, and Leachate Volume

Date Pipetted
3

Date Pipetied 3. .92

/08 .5 Bt 47zﬁa//f1,

o
Balance Number 5 /00 €246 /- OO 6 Temperature (if weighing water sanples) 72 oo 2./ *J/}

LECHDATA.LOG

E03-000

Sanple ID Beaker At Ber « Swpl  Sample Wt or Vol ,m. facter ﬂf.lir‘ﬁ!at,
Bl-02740) NA VA oo m P M
RS o34 w4 WA Looaf | NA
A35-0274%00 1/ A WA L0 Y,
P2-@ATIJt le2f: /0o 237 L al 13150 9 | 13139
201740} /0. §57) 212,28\ 10340 5 | 10704
e D210 Jof. 27 | Rod’ 79 93 .32 93.9¢
92 o217/ | /1270 7 127370 ) 07 53 1003
T2.037Y2) 07,80 | 337 28 124 . 48 129.3%
Z2-02793 7¢0-92/ | 23/ 72| 1323 133 .10
G2-02799 (082 3/ 7. 33| 123 113 06
Sample Volumes (if a pipet was used for small agueous sempies)
Pipette No. _NA  Volume  NA - NA Nate Pipetted AA
‘MM&?ZH J. & s o
Analyst Date Reviewer

Date



Leaching Data Sheet

Procedure PNL-ALL-106 Rev.0, leach:

Check if used
/

i

neo EMI p3 247

Date Sample Leach Started - &- 974 Date Completed 2 -7-7727.
Tracer or Spike Volumes —¢<<- ./ {0"! Zz..a—a,-—t_) C/WM
Isotope A Sampl¥ Added to: A

Pipette No. Volume +/- Nate Pipetted
Spike ID Spike Activity

Isotope e Sample Added to: e

Pipette No. Volume /- Date Pipetted
Spike 1D Spike Activity

Sample ID, Aliquot Size, and Leachate Volume

falance Nu-bqrm ﬂ? / Temperature (if weighing water samples)
Sample ID Beaker WL, Bkar « Sapl  Sample WL or Vol JI:'J.. farter Bjnc':r::!nty
92-0274S| L1 10 | 240. 9/ | 1308) o | 131.10ed
7Yl /b HY V20V 55 38. 51 98. 73

Co.pzz797| £ /9 |la207.%93 /09. 3¢ /109 98

Pt 02798 | ro7. 0L | 217 0Y | 10998 (10,22

Fd 02 7¥2 1383 | 270571 10134 (01 .94

P . 2750\ foos 7L /f{.oé) 108 . 30 /pf. 5y

G2-0275 /| /07 L {333 ] 05,387 (06, /O

T2-02 752 | /6L /Y | Roo- 3/ 9 13 94. 38

#2758 © 2790 /€€ /7 122523 (119 06 /19,32

VY D027 S0 F 0S| 209-2] (1022 iir W7

Sample Volumes {if a pipat was used far ,../.n aquecus samples)

Pipette No. _ Nf Volume /-4 V- A Date Pipetted £7%

: zo /0yt Ak Fady 24 8/91.
nalys Naie “Reviews TR Pate

LECHDATA.LOG

E03-004



%

e

Leaching Data Sheet

Check ;_usetl

1100 EM | £#°9)

Procedure PNL-ALO-106 Rev.0, leach:
Date Sample Leach Started , £. 92 Date Completed _ 2 7.9 T
(2N Fe ) (A,.v., g SE X e t_—‘A

Tracer or_Spike Volu"‘f,_? Gac pog | e Gy o foeascaZoan
Isotope ~ 90 A7 Samp1&/ added to: ,gi§*~231%\ A o
Pipette No. 1%§é:2 Volume +/ - 2L - Date Pipetted
Spike 1D e, Spike Act1v1ty T

o
Isotope A Sample Added to:
Pipette No. Volume +/- Date Pipetted
Spike ID Spike Activity

Sample ID, Aliquot Size, and Leachate Volume

Balance Mumber

Temperature (if weighing water samples)

Bt Diln Vol.
Sample ID Beakar Wi, Bker « Sapl Sample Wt or Vol xVolume fect™ Uncartainty
A7 p2lfD 0¥ 32 /302 p7.82 /08.04
0T 0220 75.57 | Zog e/l 0,24 11048
\
_..\\--‘-_.
= &
s =3 o
'C,(&
. [

Samp]e Volumes (if 3 pipel was used for smal!l aquesus nnpies)

Pipette No._ 4~ A Volume - 7 /-

Anafyst

LECHDATA.LOG

2. rE-FaL

Date

E03-005

_ Date Pipetted /V/é

""%ﬂaﬁﬁﬁ—_ﬁ—ﬁm‘—nate



"\‘I

Gross Alpha and Beta Di
Data Sheet

Date Sample Prep Stavted_ 7. 7. 92
Date Completed Z . e Q7.

Sample ID and Dish Weights

Baiance Number S - <~ 3-00

sh Weight

/J?, /'3 r

Tare W&, of Gross Yi. of Nab Wt Tare ¥t of Oross WL, of Nat Wt.

Sample 1D Alpha Difh Alpha Dish of Alpha Ppt. Bata Dish q Bats Dish ’of Beta Ppt. a,
429 DATIAN_ . 7520| , 7799 0.0231
< § Doy YL S| T RS | 0.0922

S 27YD L7453 72764 | 0 0313

P72 22740 ' TY4yy | 7850F | 0.6068
7202737 | ot | dw S ool
72 22740 B LLe ) 2000 | 606y
92. p27¥/ =L, ¢ 80z | B30t 0.0
94. OLI¥L N JSot| . 7£€3 | 5. 0 234
92-07743 N 735\ . 749F | 0.00.y
79, 0274 ¢ N 1740 | + §292 | o 0852

s rnliy \ (7502 L L 86T 6. 09sy |
93-0a74¢ N 99 | 9907 | o odes
i 02147 N 1. 7502]  82/3 | g on
G o174 \ 7994 | . 8359 | 9. 08sc

-02749 Y77 .80 0.0433

_// 7 ), ~-»---:?-{I,,,n__:.i5 -7z . G

Afalyst Date Rev1Pw

ABDATA3.L0G

E03-006

Ay

L E e

Date



iy,

b ]

Date Sample Prep Started

Date Completed

Gross Alpha and Beta Dish Weight
Data Sheet

Q-7 72

ol e - G

Sample ID and Dish Weights
Batance Number 5'0 ?"0‘- ed-oa3

Areic

ABDATA3.LOG

E03-007

Tare Wt. of Gross ¥t. of Nat Wt Tare Wt of Gross WL, of Neb Wi.

Sample 1D Alpha Dish Alpha Dish of Alpha Ppt, Betaz Dish Beta Dish of Beta Ppt.
Pz oz75780 7572 |, £30¢ | Phitame
2L 027 5/ Py e | 72Fr0  134.2 dm
| 9202752 > S | 7Pe7 3¢ 2

BE oz74 = ' 72¢v/ | 7995 | o0l
AP vl T~ L 7530 | . 756 S| 3.5
L 2740 o~ 7YY | 7L A
| Dees 770 - 7vpd | 7405 | 20.9,.9

Z
‘féééﬁé%aﬁ = /nd:tZL *%ém “““ iz Date



"‘&Ballelle

BE_' IZ2UNMTING DATA
Pac tie Northwest Lateratores - o o
OATE AMALYZED B } TSAMPLE TYP- T Z-THARGE CODE
! —_

2-£6-92 4. //Cc T~ 22_7'/,&//7 o

o ' s e < T.LiTioNs RESLLTS

T, O o % -

- CA - ‘:'; . LvE FACTOR] . UNITS OF
- [ad Q - =
“ * 4 0‘9‘9 Cstaliaedivies) e
A 7\ A

ov¥Ys

2425 LOG [ 5{’ % .
122!

-
2y /33? %'L ?{, i
Loz by o o
‘ - % ] 2y ""‘_7?-2) T -
#MEDAT2L | et | 2005 387 /5.7,;15 I S
| ! | | 3372~
; | ! :

. Ry 2/n/5
- "'"_‘_N"—t%?s

S T A



!

REQUESTED BY

REMARKS

3 Battelie

BETA COUNTING DATA

" SAMPLE TYPE

L OCOEM]

8802790 | mwo loy 1 e 11703 4%
BS.027 ‘/07??‘ !DDLEZ - { 274§ L‘g

B o27yp 4,%3{ o (L2 Aj/ﬁ7l_—_'« (f)
M.02100 | g w7 || Joeos0,393 "% % .
ffffrx).ozw/&f el 2 f /0,885 %4, K _
8 72 61715 | IJ’J T.? b ot a7

HSDTe 1740 _Jﬁ;\ff e 8 ‘/J'Lg-?,é__,__ N
72.-02735 f{J‘i 2. | Soers f’% ?' )

alost 772880 5

Rez7ve Yy ) ke SR E T
G2-214 1 790 |1 en sy &%) %

Ga. 2742 379 |2 D 0p LY

‘ e

TLL et

CHARGE CODE

RESULTS

UNITS OF

'E03-00




1

SPREADSHEET FOR CALE L Vi JF TOTAL LETA ACTIVETY

Date calcatated “Trresi 2/19/92  dKI 204/
Enter Radiothem Sample Number (1:vY '

Enter Log-In MNuaber ¢'5@-X¥¥i BE-e2740

Enter Client Gample 10

Enter file Nase AS2740

Initial amount of sample used 100 +4- 0. Redl
Which urits, ol, g ar sampie” wl

[f Teached, enter final leach saly ve vas =ti 1 +#\- 0.0ea1
It leached, enter & of leach <als +r 3o I +v- 3,8991
Enter total counts observed 11703

Enter count time 1n minutes 166

Enter backgreund (cps) 2.7e3

Calculated net com 116.245@ +\- 1.9853
Weight of residue on dish NO® N 6rodtS: 16 MG B.4 #\- 8.1
¢/c tar detecter based on sg loadiig 18973 - 718

Siguetare of L A .;"%_ . 9

(rlered Ly?
Tutal Beta Activity R = iore154L pltet
Error 1o activity uritse AR B47I4 alial
Fercent Error 1,48 .
Mintwum detectable activity NA

Srgrature %Mﬁﬁﬂu{%} 7z

The v lcied tl'r)

CALCULATION GF SAMPLE ACTIV(T:

(net cpa) (0/) (pLi/2. 22apmd vl lcschate

timtiel sasple amountiial - zawpic)

thote: The propagated error iacludes the error associated with
the d/r caltulation based on the 4 Inadinn o rhe plate,

7

Total Beta Spreadsheet Revision 2, 4./73:5!
TATEETA

£03-010




£

sFREALSHEET Fit tain v w0 0 5 Tl

Date calgulated Feiel-ip 2/ 1t/92 JAFF92

Enter kadiaches Saeple Muwbar ((in.

poad ALliviTs

Enter Log-in d.mbhar {°G@-Yriy} He-¢274@

Enter Client Sample 10

Enter File Mane BLOTIG

Initial amount of sample usad

106 4~ 3. 380l

Which units, al, g or s3mple? ol

It leached, enter #1nal leach soln solume inll
{f leached, enter al of Fzach sul Lot
Enter totel counts abserven

Enter count time in minutes

Enter backgreund (cpal

Caiculated net cpn

Height of reeidus on dish (NG DN 5+ 451 - 1a Hb
dft for detector based on ag 1oeding

Signature 154_/!’_.__:?!9% o ,Z//?/f,k‘z..”

wEntered biy)

I +y- 9,200
- dodded
7-
108
g.637
8.0838 +\- A.1165
3 #\- 8.1~

ToRGdY #4421

Total Heta Activity B.Cef plisl = L.0R8707 pCy/al
Error in activity unitse 2392 pliL = 4. 000997 pli/al
Percent Error 149,35 %

Minimus detectable activity L0879 pli/l 7 2.BRZRTY pli/ml

EJFL

(Dated

Signature A JLCL
(Reviewed byl

CALCULATION OF SAMPLE ACTIVITY:

(et cpas (dfcHpli/2, 22dpm) el Teachate)

(in1tial sample amount) fml subsa- led

#Note: The propagated error includes the errcr ascociated with
the dfc calculation based on the ey lcading on the plate.

Total Beta Spreadsheet Revision I, 4/73 51
TOTBETA

E03-011



-y

SFREADSRERT FIv 7 b TTAL PETe ACTINITY

Date calculated trieheil 2997 ALT Ve
Erter Radiochea Sample Wumber "o 41

Enter Log-In Mumber (°9@-¥(r: GE-3274RTC

Enter Client Sample ID

Enter File Name b527431C

initial ameunt of saaple used 186 +\- B, 023)
ghich units, rl, g or sample” il

I leached, enter final tsach cola voiwpe {al! [ #\- 8,888
1 leached, enter al of leach soln =ualyze? L o#4- &,3031
Enter total couats ohserved paLl|

Enter count tiae in minutes 9@

tnter background (cps} 2,53

Calrulated net cpa IE.7389 - PLELEY
weight of residue on dish (KOT IN GREMZY  ir G 3.9 - 2.1
dic for detector based on mg lozding L9155 44~ .BT19

siwate . k. Faclgy 219 92..

iEntered by} Toben
Total fets notrvity T I 0. Tiwedd plifae
Ervar in acfivily wnitst KN i UddEAER plidii
Farcent Error P M

Niniaua detectable activity o

Signature _ L L-ClAle oelcedi o __,'_.3_',_3__72/
(Feviewed byl {bate)
TR R N IRt ST T

Ml @l O e A0 T e e e

Griibai gawple awoeat. o et

*hoter  The propagated error incluces the wrenr ssiacioted with
the d/c caleulalion based wn thz »y loading co the plate.

Total Beta Spreadshest flevision °, 277005!

TGTHETA

E03-01<




SPREADSHEET FOR CALCULATICH OF TOTAL RETA ACTIVITY

Date calculated

Enter Radioches Saaple Number {¥¥¥y
Eater Log-In Number {'99-XiXX

Enter Client Sampie 10

Enter File Name

Initial amount of sanple vsed

which wnars, wly g or sempie”

If leached, enter final leach soln culuvw: L)
[f leached, enter ol of leach soln ope) oo
Enter totsl counts observed

Enter cownt tise in ainutes

tnter background (cpal

Caltulated net cpa

Troreneas 2/19/91 JKT 249/
528730
]

LIL79 #4- 2.2201

[ev- &ede!

U+v- Ltddl
5867
Pt
0.526

18,9312 #\- 0.2774

Weirght of ressdue on dish [MOT M GRAML 10 BB 515 43- [/

d/c for detector hased on ag loading

Signature ,;!,“kd_‘ gl __Jﬁlyﬁy/

(Ertered by) 1hate!
Total Beta fctivity TS HRT o
Error in activity unitst 2873 (AL
Fermt Erear e
Hinpiws detectable acte, ity s

feviewed tiy) !

st G ifomdity e 13
CALCULATION OF SANPLE ACTIVITY:

dinrtral sasple aaoupttial wpwsomay o

riicher The predagafed worer oo Gl w

2.2427 +\- .8311

22

= 8. 145107 pCifnl

= BBRE9EY pli/al

iven Lobed alth

Lite d7e colamlatyen baoen 0 21 Paviteg G Tl plale,

Tutal Bets Spreadzheet Revision 7, 27375
TOTEETA

TIFTE= T A g AR A - A = - o e E—————

E03-013




e

ES ]

"

SFRERDSHEET FOn CALU. - Tl OF TOTAL EETE ACTIVITY

Date caliulated WI‘Z-FEhj(l Jk4 2/“./?2'
Enter Radiochea Sappie Number 11

Fater Lag-ln fesher {'53-¥V§> 7-pXTAR

teber vitent aaapid

Ealer pale wers RN

Indtal susil of zangie uie ledoed v A
Hoich wittsy wly 3 o zample’ <l

[f Taanied, enter fipal leac) - . Ll it - B4l
It leached, enler &} of leari o . 2 oo . I dddil
Enter tatal counte obzerved i

Enter count time in minutes 1ope

Enter tackground ippm) B.714

Caleulated net cpa D178 +\- 8,249
Weight of restdue on dish (NGT M. 50 o WG A a1
d/c for detector based cn #g losdin: L8750 - DR

sigatwe . K. Facdege  2/19/02

(E-tered by

Tatal Beta Activity T2 o = 4.PBISTE plifat
Error in activity unitss w2 2, 808375 pLi/ul
Ferceat Error IRFE N

Henbbun dutzetable achinly

A
Sigrature mﬁ rah 3572
iz iiened by! (?‘/ L

CALCULATION 6F SANPLE ACTIVITY:
tnet cpmd fd/c) pCi/2.200akd (20 "mgchsts)

(initial sample amount® imi =vt-aspic 3!

shote: The propagated error siclu!  ¢he trror as:oriatsd with
the dic calculation besed _ the oy iocding on the plate.

Total Peta Spreadsheet Hevision 7, & ¢
TOTHETA

E03-014




~

SFREACSHEET FOR CACCULATION GF TOTAL RET& ACTIVITY

Date calculated eFebql 2/14/92 AEF 3oz
Enter Radinches Sample Nuaber (KXY

Enter Log-In Neaber ('98-XIXX) BUF-82748
Enter Client Sample 1D

Enter File Name 27100UFE
Initial asount of sample uses 97,94 +\-
Which units, &1, q or sample? #]

[t leached, enter final leach soln .clwse Iai) 1+~
If leached, enter ml of leach soln ans). ! 1 th-
Enter total counts observad 1897
Enter count time in minutes 1am
Enter backgrouad fcpm) 2766
Calculated net cpa 03340 +\-
Meight of residue on digh (NOT IN _ *¥5) - 1p 45 0.9 -
d/¢ for detector hased on ag 1-22 AR -

Signature _af. ,(—J__zgq%‘mw 2./]7 34?_7___

(Entered by)

L

8. 8331
b, 0!

8.9472
2.1
0.82%6

Tatak Beta Activity Toadl phidt = B.233102 pCi/al
Error in activity unitss v, dh plifl = 0. 062484 oli/al
Percent Error 1T.a6

Niniaum detectable activity Hn

Signitur‘r:% i Eoalty

{fieviewed by)

CALCELATION OF SAMPLE ACTIVITY:
(net cpwlfd/c) (pC1/2. 22dpmd (] eichale
(nitial sample amourt) inl =0 s

$hote: The propagated error tacivie: Vhe ervot aswocrated with
the /¢ calculation bavst v i+ vy luading on tre plate.

Tutal Beta Spreadsheet Revisjon 7, &.77 9
HIIaE

E03-015




SFREADSHEET FOR CALCULATIR: -

Bate calculated

Enter Radiochen Sample Munber {¥XVi!
Enter Log-In Huwber ('93-YX¥X

Enter Ciient Sampie ID

tater File Name

Initial aaount i sample wsed
Whith units, ml, g or sample?

{f leached, enter final leach soln .. =
1# leached, enter n} of leach =0t - . .:

Enter total counts abserved
Enter count tize in ainutes
Entar backgronnd (cpm!

Talvetdted net Spw
sel bl G Tpeinek on drah il
Gef tar debector bized woowg 0o

vEntered byl

Total Feta Activity LR

Erear in activity unitss L1

Fercent Error

Minimum deteciable activity 13

Signature

- o
he s beaty iyl

CaLCULATION f SAMFLE wCTIVINY

et cpmh ta/o) inli/ 2 200 ta.  oagn

finitial zanple amount!)iml suuinc @2

fQTai BETA ACTIVITY

T-97T4
27418

182,76 +\- D.OQEt
Al
1 #\- 9,061
Loy 2,081
E11A
1208
i te

nd b RRSTRER

219/
ic!

3.2460973 pli/al

3.801179 pli/ml

#Note: The propagated error inclode: tie error agsaciatzd with
the dfc calculation based un th2 g loading on the plate.

Tatal Bets Spreadshest Revision I, 4:03/%1

TOTBETH

E03-01b



S

SFREACEHEET Fine catoinefiln of T0TAL BETS ACTIVLN

Date calculated |§-Fep-92

Evter nautciiies Seaple finener o

Brbee Log Lo donner 08 Vi Fo-L

Eater Chieat Sample 1D

Erter File Nane W

Initial asount of sample used 129,77 +'- L die!
Which wnits, @l 7 or cample” 41

If Tedched, eavet Fhoal beach -oin O Fa- woewds
It lesctizd, enter w1 0f beath soby s oL P deddt
tnter total cosnts pbserved Pl

Eater count tise 1n ainutes 1ade

Enter backgronig (cpe)- .57

Csleulated net cpa 0.8640 V- 3 0440
Weight of residue on digh {NDT [N GRAMS] - 1n M5 1.5 4\ a1
d/t for detector based on mq loading 31570 - B, BT

s .k, Folers ¢/19/ %%

iEnterad bys

Total Beta Activity RERTE 2.084357 plite
Error in activity unitse oo s 8,000319 pli/m!
Farcent Error =I5

Hininum detectable activity Hh

_3-35L

Signature 2
Maked

(Reviewed by)

CALCULATION OF SANPLE ACTIVITY:

Mgt pai fdiglint, 22,2

vnibial saeple arountt ol sihaee,

shiotes  The propagated errcr teclude. the wrror gssoridted with
the d/v calculation based oo tne s jeading oy the plate.

Total Beta Spreadsheet Revision 3, o'760S.
TRTBETA




SFREADEHEET FLA Trivui-T o 27 FOTA "0TA ACTIULTS

Datz calculated i obey 72
Enter Radioches Bample nuaber (n8¥.:

Enter tog-In Heober '%@-E5(1: AT
Enter Citent ssaple I

tuter Fri2 tine R

Imtial zagunt ar sample used PRSP S
spren wnite, mly, g ar zamale? 1

[r teecied, enter fio.i Yesnt oo . b+
{F deached, enter al ol deacr . L L It
Enier total coants obser.ed 343
Enier cuunt tise in wiautes LN
Eoter background (cpai 3. b
Calculateg nel cpn U135
kerght of residue on dish (WGP 10~ - . M3 1o ah-
d’c tor detectar Yased on mg bual L32Rs +i-

\Eirtered Ly)

signatere. . 4. Fadegs  2/19/92

Tatal Eets nctivity R

Error o alth ity waltsr [ .- SIS Al g

lerceat Erruw

Hininer detec.shle activily A = SoeDdndld pl el

ing avwed ugl e

Siguature /fﬁzﬁ,ﬁa?yﬂ_// 3-3-92

CALLULATHIN OF SeMFLE A0TIVTD G-

tiel cpme Cdich 1pf /2,220 0 .

fnitial sasple akauntd o

seabed eroor 0l L L L ur Akl Lated with
Colabran Bo-e:

Tatal butla spreadsneet Fooian, o

jurkEra




fate celtulated

Enter Rediuchie: Senple Nesber 15
Enter Log-In Husber ©'83-1uvk
Enter Client Sample 1D

Enter File Naae

initial anount n¢ sasple user
Which unita, al,  or sanple’
Trodvarnos. ented tricd Lesin
{0 isached, enter wl or 'eact

i
pter tarl counls abevroz;

et Cowib tiwe 15 winutes
af puclgroued (cpal
sulatad net cpe

welght of restdee oo Jizk MHCT L0 s

dic far getectnr based on g laedi o

siatwre - K._Facyse  2/19/22

ate)

T iEruerad by

Tatal Bewa Activity 78.9€2 py
Error in activity naitss Lo7no
Percent Error .

Huontmen detectalile activity

Srgnature
fhonigad bigd

CALCULATIGN OF SHMFLE BCTIVIT Y,
gl cpmitd/c {pUr /2, 20 el o 1 s

(rattiai sasple aeaunts: @ . -

Al

ZETY ACTIVITY

ER
2i-ma

T

UL - DL

Vol

R
vodedi

-

ra

¢ 0IETBE ofa/al

2,331773 plival

eNote:  The propagated error inclun?s the orrar gssiclated with
the dfc caiculation Bused ~a the w loading on ‘he plate,

T AL

Total Bete Gprombshest Revlapes 7. 0740t
TOTBET &

£03-019



Lt

SFREACSHEET FOF Chulel-"'fur OF TOTAL BETA ARTIVITY

Date calculated 19-Feb-92

Enter Radiochen Sample Nuaber (X, ¥

Enter Log-In Huaber (92-YKXX) 32-27484

Enter Client Sample 1B

Enter File Nage 27468

Initial anmount of sasple used G873 +\- B.2001
Which units, al, g or sasple? ]

It leached, enter final leach soln vo'ume is') | +4- p.oee!
[ leached, enter el of leach :oip 1= 8.0
Enter total counts observed 186

Eater count tinme in minutes 142

Enter bactground {cpab LG

Laloulated net cpa g IFIE e Pldedd
weight or resicue on dish (HOT IM GRAMZ)  in MG 3t i1
d/c tor deteciur hased on #g loading T.20BD M- BLDI9s

gt o). k. Fadgt  Yi9fn

fatergd 6y)
Total Feta Activity b ooinfl = 8. 027845 pCiial
Error 1n activaty emitse L bLAGRERE ulaial
Percent frror 16,75 %
Hinteun detectable activity A
Sigastuie ﬁm vé 3372
o aadbwed L Wl

CRECCLATION OF ERiFLE ACTIVITY:
{net cpuh (d/ehiplré2.22dpml 16l le-ihale:

tnitial sasple amount!iml supsamplad)

siete:  The propagated error includes the error associated with
the drc calvulation based vy tiz wy iading e the plate.

Total Beta Spreadshest Revigion I, & “2.%:
THTLETR

E03-0<0




SPREALSHEET FOR Cabfuln{r. oF 74750 T Ti ACTIVITY

Date calrulated 15-Fei-92

Enter Radiocher Sample Mumher [X{iN)

Enter Log-In Nusher {'G@-VXRX} 2-2047

Enter Client Gasple (0l

tnter File Nage REE

Lanbisl zutunt ur Sample uted Sdn et dend
Ghich vty al, g o saple? A

Ir teached, enter final lesch 00+ o o Ioeh- et
I leached; enter wl of leach o notgiwd o bl
Enter total counts gbserved 1443

Enter count time in minutes [dad

Enter bachground icpal 8.979

falculated net cpm T.86%0 +\- D.8709
Weight of residue on dish (NOT IK “AANS) - :n XE PR AT 8.1
d/c for detector based on mg loadiw 2,782 +\- B.0778

Signature ﬁ% /e

m.ter:d

Tatal Bets activity EPETEETR 2 ATTHT plasal
Error in activity unitse TR i = 300910 L ial
Percent Error 2T

Minisum detectable activity Ni

lnndture/ - g f _33 ‘!L"

lF\ewened hyl (Lata)

CRLTULATION OF SANPLE ACTIVETS:

(et cpai(d/ct taTi/2, 22dpwl s 5 na !

linitial sample amount)imi suhsampizdl

*Hote: The propagated error includes the error associated with
the d/c calculation based o the g leading oo the plate.

Total Bets Spreadsheet Revision 3, 4/78:3
TOTEETH

£03-021




v &

GFREADSHEET FOR £5070 77 fie OF ThTei BETA ACTIVITY

Lt [ .

C.lef Radiv.fe 5:.-;’;5& [ERT2-T

Euter Lay-lo fasber 8-000%: et

taber Llient ssaple {6

Eiter File Kewe T

Initial smonat of samsis used 1R 22 - B.Bedi
Which units, al, q or sample? nl

If leached, enter final leach soln volu v wil 1 +%- €.9081
If ieached, enter sl cof ieach <oin .nal ;e [+v- 028t
Enter totai counts pbserved . 4942

Enter count time in minutes 1dd0

Enter tackgrourd {cpm 2,579

Laleulated net cpm 4.3520 +\- DLRTES
eight of residue on dish (MOT [ GRAXS) - 10 M3 86,5 £\ a1
d/c tar getector based on ag loating 24597 - B M

Sinsture o b, Fadyy  2/19/52

tEntered byl

Tatal Beta Activity CR T ATELE plasal
Error in activity unitss LTS i s G aeTs pilidnd
Fercent Error T

Minimus detectable activity W

Signature -
{Reviewed by) Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm) (d/c) {pli/2,22¢pm) (ol Taichaie

finitial cample amountd ol subcamplad,

sHote: The propagated error tncludes tie srror azenciated with
the d/c calculation based on the ny loading an the plate.

Total Beta Spreadsheet Revision 3, &/77¢%1
TOTBETA

E03-02<




SPREABSHEET FOR CALCULATION GF 7OTAL BETH WLTIVITY

Date calrulated 19-Feb-52
Enter Radiochea Sample Muaber (ki
Enter Log-ln Wumber ( 4B-1X{}- EIERE A
Enter Client Semple 1D
Enter File Nake Tivg
Initial srount of sample uico I R e
which wnits, &l g ur sduple? I
It leached, enter final leach sola ~ v e il BT
o= IF Teached, entar ®l of ifeach soli .oalyese I +h- doond!
Eater total counds observed 1415
Enter count tie in minutes itd
Enter background (cpa) B, 76h
™ Calculated net cpm I lukh +\- B H142
Weight of residue on dish {NDT IN GRAMS) - .n 0B 83,3 4\ 8.1
. ¢/r tor detector based on ag loading 273 - D058
ﬂ‘h
' b tes_of b Fadgy 2/29/92-
cenbared tiyd gt
Tatsl Eeta Activity FECAL TN 878554 plysal
-
Error in activity unitgs 1os? i s 8.831197 ulisnl
- Percent Error S
B Minisua detectable activity ¥
s

L1320

{Jate)

Signature

IRev;ewed by}

CALCULATION OF SARFLE ACTIVITY:

(net cpmd{d/c) {pLi/2.22dpn} (8] leach=ted

frartial sarple apdust) il eob o0 0
Moter  The prepagatiod poror soolodes 0 oo 0 se L it with
the die calvulaboan beved oo the v by 0 b plale.

Total Beta Spreadsheet Revision I, 677¢ 5
TATBETH

E03-02J




SFREADSHEET FOR CRLCULATHON G- TOTAL BETA ACTIVITY

Date calculated 19-Fan-47

Enter Radiochem Saeple Number (Vi5y

Enter Log- Tn Hnsber @70d-FatKs Gl

Enter {lient Gaaple 10

Enter File Naae 7

Initial amocunt aof sasple used 186,54 #\- 0, 3081
hich umits, al, q or sample? il

1 boeh= Bodddd
Ut 0,00

[f leathed, enter final isach so
14 leached, enter el of leach «oli 4 .icped

Enter total coents observed 1455

Enter count time in minutes Jed

Enter background (cpm) 579

Calculated net cym 4,1293 +\- 81242
Heipht of residue on dish {NOT [k G%315) - in MG 8l.4 #\- a1
dfc for detector based on mg loading 203291 - D, 0414
signatwre 4. £, Fact 212

(Entered by) iwia)

FAZT plii = 2. 361627 pLi/mt

.

Total Beta Activity

Error in activity units# Ly ali/l = 0.B3ats plisal
Percent Frror TR
Binimun detectable activity s

Signature 0~ , _’__3_'_3.71_,
iRevicwed byl Baled

LALCULATION OF SANPLE ACTIVITY

(net cpal(d/c) {pCi/2.224pml {nl leachatc)

{intt1al sample amﬂuntJ\Ml"dU:uhﬁ}fd'

#hebol The propadsted errar oo oe tie oorie oaa

te wir cateulativa baied ue ine oy Loadlig

a

Total Beta Bpreadsheet Revisios 3, 4.JR/ 0]
TOTBETA

£03-024



o

?

SFREADSHEET FOR CALTULATION OF TOTAL BETA ACTIVITY

Date calculated 19-Feh~97
enter Radiocher Sasple Mumber (Y¥(3
Eater Log-In Nuaber ('7@-XXk¥! q3-2751
Enter Llient Sampie 1D
Enter File Nage I751B
Initiat adount of saaple uszed o, b o+h- 88
Bhicn wnite, i,  or'saspie” o
it leached, entar firal ieach saln voivew ooii i+ el
i leached, enter al of leach soln eniiyred Lo+ 4,801
Enter total counts gbserved 1339

_ Enter count time 1n sinutes 1308
tater Backgrousd icpal 8. 7us
Calculaled net cpa B.577 v- L0459
Weight of residue on dish (NOT [N GR3M3) - «n MG 16,2 4\- 2.1
dfc for detector based on ag Joadiny T e D.02t8
sigatwe . Facdkge | 2/19/1

(Entered by! iLatad

Total Beta Activity M TR 2.BER218 pli/al
Error o activity sniter N = ANATT ol /]
Feliont B

il Jelecteble aclt. ity

Srynatu EM

ihesiened byt

CALCULATIGN OF SAMPLE ACTIVITY:

(net cpa) (d/c) {pli/2, 22domt (il Tesctate:

tinttial sample anount’ twl sty onleh

wilobe: Toe propagoied woror wlado s iur citaotated ath

g dAv calonlabion besed o0 ihe oy toading oo tie b,

'

A
.r

Total Eeta Spreadsheet Revigian 2, 477
TOTBETA

E03-025




SFRERDEREET FOR CHi CULATIC! OF TGYAL ECTA ACTIVITY

bate catculated 19-Feb-92
Enter Radicches Gasple Numher {YUFY.

Enter Log-In Huaber {'§@-10Y) 32-1752
Enter Client Sample 1D

enter File Name AR

Initial amount of sample used

Wnich units, al, g or sampie? Wi
If leached, enter final leach scin :'wme imi)
I+ Teached, anter wl of leach soly o= ;0

Enter totel counts observed
Enter count tive 10 ginstez

toler balhgrunnd ot

a4,

I8 +\- 3.0%00

1+~ B.0001
1 #\- d.0B0!

Catialaten el cpa o
HEght Or reshiue o dish TRET §nos d !
dic tor detector based ooy loat. o NIt
Signature ,Jf.’r’ww /1

{(Entered by! iLate!
Total Heta Activity P el = 0120072 alided
Error in activity unitse Lol = 3.081927 pCi/nl
Fercent Errar VER Y
Minimuw detectable activity ha

:}1\'_¢I\i|,l'lt ,.-; F"" 7 7\2
ri e "., /

TALVILATION W SRMFLE ACTTIVIT.

(et cpai (d/cipCi/2,224,00 1al | onates

(inttial sample amount!isl subzaspied

#Hote: The propagated error includes the error associated with
the o/c calculation based on th: ey loading on the plate,

Total Bsta Spreadsheet Revision 7, &°7%
MiTpeTr

£03-02b



Gate calcolatad
Enter Radiocnen Bample Huaber 7@

Enter Log-In Humber @ 99-(¥iX! AL
Enter Cilant Saaple ID
Enter File Nase Me27400
Initial amount of sample used 119,72 «+\- 0.97¢0
Which units, al, g or sample” v
[+ leached, enter final leach soln vuluwe o 1 +\- 0.BE0!
1t leached, enter a} aof leath soln analyopd Lo+v- 2,000
Enter total counts observed 11393
Enter count time in winubes 123
Eater background {cpil v i
Calvelated net cpm 10,2504 +A- 1,8078
Height of restdue on dish (NOT N GReHZ on M3 I A fol
d/t for detector based en ag loxdinn 10853 +\- o 0.0249
Sighature _‘{4_-__[-_’__. _______ " Zv//?/??..

Entered o) ’ Lot
Total Beta Activity 98T plvl = 3812992 pCifal
Error in activity units« {20 Al = 0.812414 pCi/aml
Percent Error LR
Ninimum detectable activity "

Sigrature __~ i Z
(Reviewed byl iGate)
CALCULATION OF SAMPLE ACTIVITY:
tret cpw) cd/c) (pCi/2,22apm) (] leschate:

(initial sample amount) ‘ml subzarp!ed

#Npte: The propagated error inclucc- the errar associated with
the d/c caleulation based on the ay loading on the plate.

Total Beta Spreadshoet Revision 7 s 7,7
TUTBETA

E03~027




SPREADSHEET FOR CALCULATIDN OF TOTAL BETA ACTIVITY

Late caleulate? {9-Fap-92
Erter Radiocher Saasis Number oufiy
Enter Lug-In Bagher "&3-144)} I ERRET!
Enter [lient Soeple [0
Enter Fite Nare SRR
Initial amcunt of sample uzed 11,47 +v- 2,0002
Which umits, al, g or sample? !
[+ leached, enter final leach saln vojur- %)) [ +\- d.peet
14 leached, enter o] of leach =olp 3 s, ed [+~ 2,2081
Enter total counts observed 18882
Enter count tige in minutes oe
Enter background (cpm) 2.534
Calculated net cpm 1083148 +\- 1,459
Weight of residue on dish (NOT [b GRAME, - .. XG 12,2 #\- 8.
¢/c far detector based on mg loading 1815 +\- B,0264
sinatre ok, Fadegs  2/19/72

itutered by) ahw
Tatal Beta Activity 954,858 phi/L = B.954856 pli/al
Error 10 activity unitse 13474 ols L = 6. Q12474 pli/nl
Parcent Error [P
Biniaum detectable activity He

Signature

(Reviewed by} T inater

CALCULATICN OF SAMFLE ACTIVITY:

(net epad id/ch (pli/2, 22dpat 1] 1. chate!

(inttial semple amgunt) ial seosampled:

eNate: The gropagated error includes ihe error aseaciated with
the d/t talculation based un the o5 icadiag on the plate.

]
i

(2]

Totai Bata Spreadsheet Revissun I, 4.7
TOTBETA

E03-0<8



SPREADSHEET FU& CALTLLAT'SW OF TOTAL TETA ACTIVITY

Date calculatid v orgy-il
Enter hadinches Sample Huzber yuves
Erter Lag-Tn Number {'53-(5id MELTo-2748
Enter [lient Sample 1B
Enter File Nawe H30T274@
Tnitial amount of sasple used 846 - B.0C00
Which units, ab, g or saspie” Wl
; It leached, enter final leach suln .ooume val, 1 #4- ¢8.8621
H leached, enter al of feath =l sljoel I +\- .0@01
Enter totsl counts observed 1943
h Enter caunt tise in sinutes ite

Enter background (cpal 3.48

et Calculated net cpm 6. 4283 +\v-  3.1729
Height of residue on dish (NOT IN GRANMSI - .n HE 6,5 #\- B.1

TR d/c tor detector based an mg loading 17369 +\~ 42378

e,
Signatwre_of. £, Froker . 2/13/2%..

{Entered byl {ang}

Total Eata Activity EITE = 05089 plifal
Errar in actierty unitse v add el ol fal
Fercent Error
Miniwus detectatle activity

Signature

{Reviewed by) (Date!

CALCULATION OF SAMPLE ACTIVET:

(net cpad (d/c) (pCi/2,22daa) (&) Tascrate)

ple araent

eiote: The propagated error tacludes Yhe wrcor asoaflaiwl mith
the d/c calcelation based on tte o) tosding on the plate,

Total Beta Spreadsheet Revision 3, £.29.¢
TOTBETA

E03-029



SPREADSHERT FOn CAi "yl 770V IF TQTAL EETA ACTIVITY

ate calculated 19-Fet-42

Enter Radiochew Saaple Mumber (%7

Enter Log-In Humber [ 9B-1XXY F8Tc-2748

Enter Client Sasple 1D

Enter File Nare H5Te 27l

[mitial amcunt of sagple used 136,06 <\~ 3,308
which unsts, el, g or =ample? Wl

It leached, enter final leack scla voluse !nl} { +%- 0.08!
1t leached, enter al of leach soln analyzec I +\- Q.3001
Enter total counts pbserved 2609

Enter fount time in miputes 128

Enter background (coa! B.71é&

Calculated net cpm IR | IEAC: I N
Welght of residue on dich IKGT TN 0w It PR AT .
dic tor detector based on &g Lugdin: D1QE3 V- BLAEe

sigatwre 4. k. Jadwt _ 2/13/92.
te)

(Entered by}

Total Eete Activity soodE pTrel s 0227851 plived
Errar in activity wnitse TOF s RL0R2298 pli/ml
Fercent frror o

Miniwud detectable activity

Slg.\dfuré/&%%# 4 j'] ?Z‘

(Reviewed byl tDete}
CALCULATION OF SAMPLE ACTIVITY:

tnet cpm) td/c) (pCi/2.22dpm) (Al " zatha'.

#Note: The propagated error include: the prror associated with
the d/c ralculation hased on th2 ug loading on the plate,

Tatal Eeta Spreadsheet Revising 7, & 70 0}
TOTEETA

E03—-040



TadloeaTlIn of Thie LTe el A -
kol vidis
P JDeT 4 TemAaad, .
Eatar Lliz.0 .
Enter File hive besl s
[nitrel zzguat or saiple used |
Anich walts, Wi, 3 o sdeale”
1+ leached, entsr flnal lz2ach soan vlla: ool PR V31
It leacnea, zater &b of leach 2019 3.:i,:cd e tdldl
Enter total zounts abserved .
Enter court tree in adnetss e
Enter taceyroong {opad ool
falculate: nzi cpa A
Melght of residee on dish Gl Ih Sl - 0 s - di
g/t for detector 2ased Oh ag iaed.y B L AT T
R
Signature f.’r’% ___________ ,/f?:-._
sterad by 2ie
™. -
fotal Bets azlivity A A P
Y
Errar in a0ty 1ty dhlled = . cotial
N |
.
Percent €rrz- [ENPE I
Miniaus gel=ciatle altivily ouviopliikos Canbofiil oauiial
ﬂ\
wheslEndd byl
-~
R CALCULATICH oF ZARFLE ACTIVMITY:
ingt cooiadies (EGi/2 20w
il tien 3akple saduntilay 3. aiza
]
b thote:  The pripagated error includes "

the ¢ caloulation bases on toe oy 1Gadifiy oo Ifx a. !

Total Eets %;readsneet Rawision

TOTBETA

']

. S
I e il

£E03-031



SPREALEAZET 7 i JecdvasTilh of 70780 ST a0l o000 i

Zapple Hosier 1103
. RZEEEER A SV SN e
Enter Clizoe ple 10
ERter Flie au.é RS
lnitiel & cent Sf ; B doeidl
Which crots, &l, g ar -
It lesches, voizr snln i. o - deelld
1 leaches, enter R ¢ Lay.zd R 131
Enber fotal ouwits observeld L
EntEr Chusl L.i8 10 EiNuLEs s
Enter bacwymound sl oo
Cafculatzy ~2t 23a T T
deight or rezigae on dieh thOT QN 2toa0 - 00 Tora- 2.1
. g/c for Jetzotor bazed on g doadiag IO R P )
Signature _of 4. P  2/:0/72
wntered byl T
-y ¢
Total Beta mitivity LT N S
-
Errofr 1@ z2iivily wiitse IR SR SR R T
SR
Percent Error N
Miniaus detelteble attivity i
-~
Signature )__ %{. 7 Z,n -3-94.
seEviewmel Ly R
e CALCULATICN &7 SARFLE ACTIVITY:
- tres pn 4@/ el 2. 2000 1) feaina )

T unitial sasple agourd) lnl suiiacsicl

shater The oropegated error inclute: e o oror winaliy

the &0 calculation baszd oo the g 1o coiy o0 ez L Lic.

Total Feta Spreadsheet Revision 2, 1904050
TATEETA

£E03-03<



SPRERIZRCIT T IalluialiOo OF ToTeo zZi SIToL Lad T Tl

Date ralocoiais

s Enter Raciiit

ERter voj
Enter L1
Eater Fiis

Initial a:c.i,
ahigh units, el 3 3r sésple” i

14 leaches, enter final leseh soio oo i PR
1f leached, ar a3l of laach saln wralyzed sl
Eater totsi cguats chsered I

Enter coudt -iie un ainutes .
Entar backiround (opad Lol
Galculated =t Cpu SRR O B A
Weight af rezidov on desh (ROT {Wn 20 - g o S d.

dic for deteccar gased on if loadd, Seulil ot

St 4. k. Fedege  2//9/32.

Tatal Beta Activity WEal? plee = LTI L0
Errar in activity unitsé Zaczed pliilos il

Percent Errcr T

Minidus detectanle aCtivity A

Signature
ihailEned Oyl

s CALCULATION GF SrMPLE ACTIVITY:

ST thote: The ;rogagated error tutlcdzs the errer ssinliated it
the os¢ calcelation basze oa e ig loadisg oa o tn: d

Pate,

£3d

"

Total Bets 2
TOTBETA

hzet Resisicn 1, o DE0R

£03—-034



EntEr hzl.l BRI NI T S S
Eater Log-i- er I el
Enter (I g it
Enter Fils hs.e ST
Iattisl as e . T T wlddd]
whith uniz “

L . | T \:!L:IH
I leached, - ¢ L iiwl Do adodd!
Enter toral (conts abzerwed tiLl

Enter count & in miputas

Eater patsgrousd wph! ‘
falculates net o EE O SR I Lo
Welght of residue ob dish WhdT 0% - 10 - o o g1
d/c tor petectar Gazed an iy loeidiag R TR R
signature _J. 4. Fodem 2/19/93
ionlared 24l Latal

Lol - e - - .
Fotal beta rctivity P alliL - dodds L

e [ . ‘ .
Errar in act:.ity wiitse R I Couen S

. . - N

Fercent Errir LI

e Minldua doTecrible astinty et
Signature __ )t

ihaviewed byl / ST
CALCULATION 5F SanFLE ACTIVITY:
.
fnet cpebid/ehiply i Zdapa v eui
n
. tNote:  The propagated arror incluses the oo AT

tre 5-c calewlation based oo tne o lasld

F03-034



P LebCUeRTILN O TLTeo Ll 7L T uil T T
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(10 t1al Seabie ambunt) il €olial ez
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Tak

Gross Alpha and Beta Analysis Data Sheet
Check if used

Procedure PNL-ALO-106 Rev.0, leach: e Date Sample

Procedure PNL-ALO-460 Rev.0, « prep: NA Prep Started o2~ Qo -72
Procedure PNL-ALO-461 Rev.0, « count: A Date Completed A g.-7, 27~ P
Procedure PNL-ALO-462 Rev.0, g prep: o

Procedure PNL-ALO-463 Rev.0, g count: e

Added Spike Volume

Alpha

Pipette No. N Volume +/ - Date Pipetted

Spike 1D Spike Activity

Beta

Pipette No. roa-/& Volume ©.i99¢ mi +/- c;o;gguﬂ Date Pipetted a-31p-92
Spike ID_42733 - /1v -3 *5.-r _ Spike Actmty 200 Y55 clgm ok _om  10/2¥/90
OM-3R 0.PPPF Lo .coyTIIE) FYIRY-LET HT=

Sample 1D, Aliquot Size, and Leachate Volume : See LhFSUTTI polz.
Balance Nusber VA Tesparatura (if waighing |iquid samples)
Final Volume for Volune for
Sample ID Geaker Wt Bker + Smpl Sanple ¥t or Yol  Leachate Vol.  aipha anal. beta anal.
(B4 -02737 I\ 200 ot atl
RS-0 S~ \ oy el
85-7 % T N oo md
G2 2739 N ot
| $2-374/ AN codmd N
$2~Z7Y10us N e = A\
[ 922790 % oy, 7
22-3753 N A N\
S 2791 . 2028 \\
MSP-o4d ] LOD mn l _‘\
MSTE ~374) i w4 \
M8 DTk =241 NP 1

Sample Volumes (if a pipot was used for small aqueous samplas or leach aliquota)

Aliquot of original sample or alpha or” beta ;llquot° afd
+/-

Pipette No. A4 Volume Date Pipetted

Aliquot of original sample or alpha or beta aliquot?

Pipette No._AJA Volume +f = Date Pipetted
gl"fﬂ PLII Ty Lfoss -2/ 5L, S 4 &% 22t [P

nalyst Date — Reviewer Date
ABDATAZ.LOG

E£04—00<



Gross Alpha and Beta Dish Weight

Data Sheet

Date Sample Prep Started £-30-92
Date Completed 2.20-92

Sample ID and Dish Weights

Balance Nuaber 507 ~C b ~03 -0 3

Tare Wt of Gross Wb, of Net Wt. Tare Wt of Gross Wt. of Net Wt
Sample ID Alpha Dish Alpha Dish of Alpha Ppt, Beta Dish Beta Dish of Beta Fpt.
RL-2739 O0.75v 7 | 2.7252¢ |b.s0e5"
BS-27395« O 7996 | 27463 | p.oasd
| BS-27391¢ ©.735010.7463 |o.0073
92-2739 0. 7y¢ lo.773p {D.032d
FR-AY | 0. 7%697 L. 7777 b.0527
§2-27410 o s | 0.7693 | 0-628Y
9 2.2 4§ 2. 7460 10.9396 | 0.09%0
F2-2752 g. 7294 o297y | o.o526
MS—2374! O 7T¥23 P68 | 0.0263
MSD- 27| O 7427 | a. 770 O.0R79
Mg Te -4/ 2.73%2 [ a.yugs D.039/
MSTTe-274( ©. .77 | o.780% | £.035F
D stica oot UL 0 A 2o S92
Analyst Date Reviewer ™ T Date

ABDATA3.LOG

£04—000v
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SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated

Enter Radiochem Sample Number {300}
Enter Log=In Number ("30-X0CXX)

Enter Client Sample ID

Enter File Name

Initial amount of sample usaed

Which units, ml, g of sampie?

If leached, enter final leach soln volume {mi})

If leached, enter mi of leach soin analyzed

Enter totat counts observed

Enter count time in minputes

Enter background (cpm)

Calculated net cpm

weight of residue on dish (NOT IN GRAMS) - in MG
d/c for detector based on mg ioading

Signature «f. £ ;fu&% /21,92
(Entered by) (Date)
Total Beta Activity -0.427 pCilL =
Error in activity units® ~-0.291 pCilL =
Percent Error 68.19 %

Minimum detectable activity

0.630 pCiL =

Signature (gt L -
(Reviewead by) (Data)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm}{d/c)pCii2.22dpm)(ml leachate)

(initial sample amounti{mi subsampled)

*Note: The propagated error includes the error associated with
the d/c¢ calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

21-Feb-92

BL-02739

BL2739

100

mi
1
1
§56
1000
0.608
-0.0500
0.5
1.8940

-0.000427

-0.000291

0.000630

E£04-005

+-

+\-
+-

-
+=-

pCi/ml

pCiiml

pCiimi

0.5000

0.0001
0.0001

0.0341
0.1
0.0219
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SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated

Enter Radiochem Sample Number (XXXX)
Entar Log-In Number (" 80-00X)

Enter Client Sampie 1D

Enter File Name

Initiai amount of sample used

Which units, ml, g or sampla?

If leached, enter final leach soln volume (mi)

If leached, anter m| of leach soln analyzed

Enter total counts observed

Enter count time in minutes

Enter background {cpm)

Caicuiated net cpm

Weight of residue’ on dish (NOT IN GRAMS) - in MG
dic for detector based on mg loading

.Signhture Mo K. Ay 2/20 /92

{Entered by) {Date)
Total Beta Activity 4.919 pCill =
Error in activity units”® 0.389 pCilL =
Percent Error 7.91 %
Minimum detectable activity = NA

(Reviewed by}

CALCULATION OF SAMPLE ACTIVITY;

(net cpm)d/cipCir2.22dpm)ml leachate)

(initial sample amount}(ml subsampled)

“Note: The propagated error includes the error associated with

the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

21-Feb-92

92-02739
BO15V9
BS739

100
mi

1068
1000
0.552
0.5160
32.4
2.1162

0.004918

0.000389

E04-00b

+-

-
+\-

+\-
+-
+\-

pCi/mi

pCifmi

0.5000

0.0001
0.0001

0.0402
0.1
0.0259



b

SPREADSHEET FOR CALCULATION GF TOTAL BETA ACTIVITY

Date calculated

Enter Radiochem Sample Number (XXXX)
Enter Log-In Number (*90-XXXX}

Enter Cliant Sample ID

Enter File Name

Initial amount of sample used

Which units, ml, g or sample?

If leached, enter final ieach soln velume (mi}

It leached, enter mi of leach soin analyzed

Enter total counts cbserved

Enter count time in minutes

Enter background (cpm)

Calculated net cpm

Weight of residue on dish (NOT IN GRAMS) ~ in MG
dfc for detector based on mg loading

Signature . | Fady 2/
(Enteredby)  “° (Date)
Total Beta Activity 3.713 pCilk =
Error in activity units* 0.405 pCilL =
Percent Error 10.90 %
Minimum detectable activity = NA
//’ 7.
Signature 4 R
{Reviewed by) {/ {Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm)({d/c)(pCi/2.22dpm){mi leachate)

(initial sampie amount)(mi subsampled)

"Note: The propagated error includes the error associated with
the dic calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/31
TOTBETA

21-Feb-82

92-02741
BO15W1
B2741

100

mi
1
1
1080
1000
0.691
0.3880
32.8
2.1189

0.003713

0.000405

F04-007

=

+\-

-
+-
+-

pCitml

pCi/ml

0.5000

0.0001
0.0001

0.0421
0.1
0.0260



SPREADSHEET FOR CALCULATION OF TQTAL BETA ACTIVITY

Date ¢ -ulated

Enter .diochem Sampie Number (XXXX)

Ent.: _og-in Number ("S0-XXXX)

Er  Client Sampie ID

F .rFile Name
ial amount of sample used-

~hich units, mi, g or sample?

It lsached, enter final leach soln volume (mi)

if leached, enter ml of leach soln analyzed

Enter total counts observed

Enter count time in minutes

Enter background (cpm)

Calculated net cpm

Weight of residue on dish (NOT IN GRAMS) - in MG

d/c for detector based on mg loading

Signature . £. Frds /21 /92

(Entered by) < . (Date)
Total Bela Activity 5.166 pCilL =
Error in activity units* 1.309 pCill =
Percent Efror 25.34 %
Minimum detectable activity = NA

21-Feb-92

92-02741DUPLICATE

BO15SW1
B2741D

100
ml

124
100
0.6M
0.5490
28.4
2.0892

0.005166

0.00130%

(Reviswed by) / {Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm}{d/clpCi/2.22dpm)(mI leachate)

{initial sample amount)(ml subsampied)

“Note: The propagated error includes the error associated with
the d/c calculation based on the mg toading on the plate.

Total Beta Spreadsheet Ravision 3, 6/28/91
TOTBETA

£04—-008

+ =

+-
+-

+\=
+\-

pCi/mi

pCi/mi

0.5000

0.0001
0.0001

0.1390
0.1
0.0250



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calcuiated 21-Feb-92
Enter Radiochem Sample Number (XXXX) X
Enter Log-in Number (’30-XXXX} 92-02746
Enter Client Sampile 1D BO1BWS
Enter File Name B2746
Initial amount of sample used 100 +\-  0.5000
Which units, mi, g or sample? mi
If lsached, enter tinal leach soln volume {mi) 1 +- 00001
If leaached, anter ml of ieach soln analyzed 1 #-  0.0001
Enter total counts observed 506
Enter count time in minutes 100
Enter background (cpm) 0.606
Calculated net cpm 4.4540 +\~  0.2380
weight of residue on dish (NOT IN GRAMS) - in MG 99.6 +\- 0.1
d/c for detector based on mg leading 2.5365 +\~ 0.0489
signature_J . £, ﬁcg z@r_/?z

{Entered by} (Date)
Total Bata Activity 50.890 pCill = 0.050830 pCi/mi
Error in activity units® 2.802 pCilL = 0.002902 pCi/m!
Percent Error 570 %
Minimum detectable activity = NA

; P
Signature %ﬁm%ﬁa‘él 3-32-21-

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm)(d/c)(pCif2.22dpm){ml leachate)

(initial sample amount)(mi subsampled)

"Nots: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04—-009



.

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date caiculated

Enter Radiochern Sample Number (XXXX)
Enter Log-in Number ("90-X200X)

Enter Client Sampie 1D

Enter File Name

Initial amount of sample used
Which units, ml, g or sampla?

It leached, enter final ieach soin volume {ml)

If leached, enter ml of leach soln analyzed
Enter total counts observed

Enter count time in minules

Enter background (cpm)

Calculated net cpm

Weight of residue on dish (NOT IN GRAMS) - in MG

drc for detector based on mg loading

Signature . £. jégév’é 2_/{2/ /72
(Entered by) (Dats)
Total Beta Activity 14.874 pCiL =
Error in activity units” 1.627 pCilL =
Parcent Error 10.54 %
Minimum detectable activity = NA
P /’
Signature_ d 3-3-%2
{Reviewad by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCir2.22dpm)(mi leachate}

{initial sample amount){mi subsampled)

*Note: The propagated error includes the error associated with
the d/c caleulation based on the mg loading on the plata.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

£04-010

21-Fab-92

92-02752
BO1C28
B2752

100
mi

200
100
0.532
1.4680
52.6
2.2494

0.014874

0.001827

+\-

+\-
+\=

-
-

pCi/mi

pCi/md

0.5000

0.0001
0.0001

0.1591
0.1
0.0315



1

.

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92
Enter Radiochem Sampie Number (XXXX)
Enter Log-In Number (' 90-XXXX) MS-02741
Enter Cliant Sample |D
Enter File Name B2741MSSr
Initial amount of sampie used 100
Which units, mi, g or sample? mi
If leached, enter final leach soln voiume (ml) 1
If leached, enter mi of leach soin analyzed 1
Enter total counts cbserved 10552
Enter count lime in minutes 100
Enter background (cpm) 0.552
Caiculated net cpm 104.9680
Weight of residué on dish (NOT IN GRAMS) - in MG 26.3
d/c tor detector based on mg loading 2.0749
Signature . £. % —_”';/24{5’.&

(Entered by) {Date)
Total Bata Activity 981.049 pCilL = 0.981049
Error in activity units* 15.871 pCiik = 0.01587
Percent Error 1.62 %
Minimum detectable activity = NA

Signature

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm){d/c)(pCir2.22dpm){mi leachate})

{initial sample amount){mi subsampled)

"Note: The propagated error includes the error asscociated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-011

+\—

+i-
+-

+H-
=
+-

pCirml

pCifm}

0.5000

0.0001
0.0001

1.0299
0.1
0.0246



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-~Feb-92
Enter Radiochern Sample Number (X00(X)
Enter Log-in Number {'90-XX{X) MS-2741Tc
Enter Client Sample D
Enter File Name B2741MS5Tc
Initial amount of sample used 100
which units, ml, g or sample? mi
if leached, enter final leach soin volume (mil) 1
If leached, enter ml of leach soln analyzed 1
Enter total counts ocbserved 4451
Enter count fime in minutes 100
Enter background (cpm) 0.606
Calculated net cpm 43.9040
Waight of rasidue on dish (NOT IN GRAMS) - in MG 39.1
d/c for detector based on mg loading 2.1610
Signature . L_?-’m?:_/d' 2721 /92

(Entered by) (Date}
Total Beta Activity 427.377 pCil = 0.427377
Error in activity units*® 8.77¢ pCillL. = 0.008776
Percent Error 205 %
Minimum detectable activity = NA

Signature.
{Reviewed by)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm)(ml leachale)

(initial sample amount}{mi subsampled)

*Note: The propagated eror includes the error associated with
the d/c calculation based on the mg {oading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-01<

+-

+-
+-

+\-
-
+-

pCiimi

pCifmi

0.5000

0.0001
0.0001

0.6717
0.1
0.027¢



LY

]
o o
. Signalure—«ﬁrg?f%/fu.ﬁa,wj;?wj. e B yr

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92
Enter Radiochem Sample Number (XXXX)
Enter Log-in Number {*90-XXXX) B5-2739Tc
Enter Client Sample 1D
Enter File Name B2739BSTC
Initial amount of sample used 100 +\~
Which units, ml, g or sample? ml
If leached, enter final leach soln volume (ml) 1 +\-
If lsached, enter mil of leach soin analyzed 1 =
Enter total counts observed 6797
Enter count time in minutes 100
Enter background (cpm) 0.552
Calculatad net cpm 67.4180 +\-
Weight of residue on dish (NOT IN GRAMS) - in MG 7.3 +\~
d/c for detector based on mg loading 1.9428 +\-
Signature _o. £. ﬁc&;{ 2/24 /22,

(Enteredby)  “ (Date)
Total Beta Activity 589.936 pCilL = 0.589936 pCi/ml
Error in activity units* 10.303 pCilL = 0.010303 pCi/ml
Percent Error 1.75 %
Minimum detectable activity = NA

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm){d/c)(pCif2.22dpm)(mi leachate)

{initial sample amount)}{m! subsampled)

“Note: The propagated error includes the error associated with
the dic calcuiation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-01o

0.5000

0.0001
0.0001

0.8278
0.1
0.0221



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-92
Enter Radiochem Sample Number (XXXX)
Enter Log=-in Number {'30-X0CCC) MSDTc-02741
Enter Client Sample 10
Enter File Name B741MSDT
Initial amount of sample used 100 +\-
Which units, mi, g or sample? ml
If ilsached, enter final leach soln volume (ml) 1 +\-
It leached, enter mi of leach soln analyzed 1+
Enter total counts observed 4885
Enter count time in minutes . 100
Enter background (cpm) 0.606
Calculated net cpm 48.2440 +\-
Weight of rasidue on dish (NOT IN GRAMS) - in MG 35.9 +\-
a/c for detector based on mg loading 2.1397 +\-
. ‘/ s / /

Signature L Al EIS DV

(Enteredby) ¥ (Date)
Total Beta Activity 464.991 pCGilL = 0.464991 pCi/ml
Error in activity units® 9.225 pCill = 0.009225 pCi/mi
Percent Error 1.98 %
Minimum detectable activity = NA

/ 7,

Signature_g<; -/2':42 ptanealr 357 o

(Reviewed by) (77 {Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm}{d/c)pCi/2. 22dpm}(m! leachate)

{initial sample amount)(ml subsampiled)

"Note: The propagaled error includes the error associated with
the d/c calculation based on the mg loading on the piate.

Totai Beta Spreadsheet Revision 3, 6/28/31
TOTBETA

£04—-014

0.5000

0.0001
0.0001

0.7032
0.1
0.0267



e

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 21-Feb-82
Enter Radiochem Sample Number (XXXX)
Enter Log-In Number ("90-XXXX} MSD-2741

Enter Client Sampie ID

Enter File Name . B2741MSDSr
Initial amount of sampie used 100 +-  0.5000
Which units, ml, g or sample? mi
If lsached, enter final leach soln volume (mi} 1 +\-~  0.0001
It leached, enter ml of ieach soln analyzed 1 +\- 0.0001
Enter total counts observed 10207
Enter count time in minutes 100
Enter background (cpm) 0.691
Calculated net cpm 101.3790 +\- 1.0137
Weight of rasidue on dish (NOT IN GRAMS) - in MG 27.9 +\- 0.1
dfc for détector based on mg loading 2.0858 +\- 0.0249
Signature ,A_L_ﬁ%ﬁ______.,zéz/ﬁ;_

(Entered by) (Date} .
Total Beta Activity 952,484 pCilL = 0.952484 pCi/ml
Error in activity units” 15.582 pCilL= 0.015582 pCi/ml
Percent Error 1.64 %
Minimum detectable activity = NA

/ N

Signatura&&c&ﬂﬁﬂ% .9z

(Reviewad by) 4 (Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm){d/c){pCi/2.22dpm){mi leachale)

(initial sample amount)(m! subsampied)

*Note: The propagated error includes the error associated with
the dfc calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-01°



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY

Date calculated 24-Feb-92

Enter Radiochem Sample Number (XXXX)

Enter Log~In Number {*90-XXXX) BS-2739Sr

Enter Client Sample 1D

Enter Fila Name BS2739SR

Initial amount of sampie used 100 +\- 0.5000
which units, ml, g ar sampla? mi

if leached, enter final leach soln volume (ml) 1 +\- 0.0001
If leached, enter ml of leach soln analyzed T +\- 0.0001
Enter total counts observed 11836

Enter count time in minutes 100

Enter background (cpm) 0.691

Caiculated net cpm 117.6690 +\-  1.0911
Weight of residue on dish (NOT IN GRAMS) - in MG 1.4 +\~ 0.1
d/c for detector based on mg loading 1.9005 +\- 0.0219

Signature _J. £ f‘dg %21,./_?;_

(Enterad by) (Date}
Total Beta Activity 1007.326 pCilL= 1.007326 pCi/ml
Error in activity units* 15.717 pCill = 0.015717 pCi/mi
Percent Error 1.56 %
Minimum detectable activity = NA

Signature <
(Reviewed by)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm){d/cypCi/2.22dpm){mi leachate)

(initial sample amount){ml subsampled)

“Note: The propagated error includes the arror associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

£04—-016




W,

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92
Enter Radiochem Sample Number (XXXX)
Enter Log~In Number (" 90~XXXX) 892-02739T¢
Enter Client Sample ID B0o15vY
Enter File Nama 2739TC2
Initial amount of sample used 100 +\-
Which units, ml, g or sample? mi
It leached, enter final leach soin volume (mi) 1 +\-
If leached, enter mi of leach soln analyzed 1 4+
Enter total counts observed 1068
Enter count time in minutes 1000
Enter background {cpm) 0.552
Calculated net cpm 0.5160 +\~-
Weight of residus on dish (NOT IN GRAMS) - in MG 324 +\-
d/c for detector based on mg loading 4.1912 +\-
Signawre _J. £ Tad 2292

(Enteredby) (Date)
Total Beta Activity 9.742 pCilL = 0.009742 pCi/mi
Error in activity units® 0.934 pCilL = 0.000934 pCi/ml
Percent Error 9.59 %
Minimum detectaple activity = NA

Signatura % paky T3P
{Raviewed by) , (Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm){d/c)(pCi/2.22dpm){mi leachate)

{initial sample amount)(m! subsampied)

*Note: The propagated errar inciudes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

£04-017

0.0200

0.0001
0.0001

0.0402
0.1
0.2338



o~

SPAEADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date caiculated 24-Feb-92
Enter Radiochem Sample Number (3XXXX)
Enter Log=in Number (" 30-XXXX) 8L-02739TC
Enter Client Sample 1D
Enter File Name BL2739TC
initial amount of sample used 100 +\-
which units, mi, g or sample? ml
if leached, enter final leach scin volume (mi) 1 +\-
If leached, enter ml of leach soln analyzed 1 +\-
Enter total counts cbserved 556
Enter count time in minutes 1000
Enter background (¢cpm) 0.608
Calculated net cpm ~0.0500 +\-
Weight of residue on dish (NOT IN GRAMS) - in MG 0.5 +\-
d/c for detector based on mg loading 2.5142 +\-
Signature At Hle Z2d (e

(Enteredby) (Date)
Total Bata Activity -0.566 pCill = =-0.000566 pCi/mi
Error in activity units” -0.387 pCill = ~0.000387 pCifmi
Parcent Error 68.30 %
Minimum detectable activity = 0.836 pCillL. = 0.000836 pCi/ml

ngnature—ég(’/ .m; «,../z R S

{Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm}{d/c){pCi/2.22dpm)(mi leachate)

{initial sample amount){ml subsampled)

*Note: The propagated error inciudes the arror associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheel Revision 3, 6/28/91
TOTBETA

E04-018

0.0200

0.0001
0.0001

0.0341
0.1
0.1047



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb=-92
Enter Radiochem Sampie Number {(XXXX)
Enter Log-ln Number ('90-XXXX) 92-.02741
Enter Client Sample ID BO15SW1
Enter File Name 2741TC2
Initial amount of sample used 100
Which units, mi, g or sample? m!
If leached, enter final leach soin volume (M) 1
If leached, entar ml of ieach soin analyzed 1
Enter total counts observed 1080
Enter count time in minutes 1000
Enter background (cpm) 0.691
Calculatad net cpm 0.3890
Weight of rasidue on dish (NOT IN GRAMS) ~ in MG 32.8
dic for detector based on mg loading 4.2106
Signature _< . £ ,fac/uJ 2/ 24/92

{Entered by) (Date)
Total Beta Activity 7.378 pCilL = 0.007378
Error in activity units” 0.899 pCiL = 0.00089¢
Percent Error 12.19 %

Minimum detectable activity = NA

Signature ﬂ%}ﬁz‘a%méﬂ 7-3.7 L~

(Reviewed by)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(dic)(pCi/2.22dpm){ml leachate)

(Date)

(initial sample amount}{m! subsampled)

*Note: The propagated error includes the error associated with
the d/¢ calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

+=
-

e
+-
-

pCifmi

pCiimit

0.0200

0.0001
0.0001

0.0421
0.1
0.2364



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date caiculated 24-Feb-92
Enter Radiochem Sampte Number (XXXX)
Enter Log~in Number {*90-XXXX) 92-02741 DUPLICATE
Enter Client Sample 1D BO15W1
Enter File Name DUP2741T
initial amount of sample used 100 +\- 0.0200
Which units, mi, g or sample? i
If leached, enter tinal leach soin volume {mi) 1 +\- 0.0001
If leached, enter ml of leach soln analyzed 1 #\- 0.0001
Enter total counts observed 124
Enter count time in mMinutes 100
Enter background (cpm) 0.691
Calculated nat cpm 0.5490 +\~ 0.1380
Weight of residue on dish (NOT IN GRAMS) - in MG 28.4 +\- 0.1
d/c for detector based on mg loading 3.9947 +\- 0.2091
signature_u7. £ ﬁg_(ﬁ/ ,-?é? /52

{Entered by) {Date)
Total Beta Activity 9.879 pCill = 0.009879 pCi/ml
Error in activity units* 2,553 pCilL = 0.002553 pCi/mt
Percent Error 2585 %
Minimum detectable activity = NA

ﬂ / /

Signature ﬁ ’é‘gg@- s ,—-1/4 I 3.7

(Reviewed by) (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm){d/c)(pCi/2.22dpm)(mi leachate)

(initial sample amount)(ml subsampled)

"Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA



SPREADSHEET FOR CALCULATION QF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date caiculated 24-Fegb-92
Enter Radiochem Sample Number (XXXX)
Enter Log=In Number ('90-X0CCX) 92-027486
Enter Client Sample ID BO1BWS
Enter File Name 274¢6T¢
Initial amount of sample used 100
Which units, ml, g or sample? mi
If leached, enter final leach soln volume (mi) 1
If ieached, anter ml of leach soln analyzed 1
Enter total counts observed 506
Enter ¢count time in minutes 100
Enter background (cpm) 0.608
Calculated net cpm 4.4540
Weight of residue on dish (NOT IN GRAMS) - in MG 99.6
d/c for detector based on mq loading 6.9016
SK ¥ ?ﬂ%L
¢
Signature_J, . _Ad.gr '?./25@2
(Entared by) {Date)
Total Beta Activity 138.467 pCilL = 0.138467
Error in activity units*® 19.307 pCilL= 0.019307
Percent Error 13.94 %
Minimum detectable activity = NA
w2, /
Signatura—=4 .(imﬁa,m ..?.,..,g/fq' I-3-9 -
(Reviewed by} g (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm){d/c)(pCir2. 22dpm){ml leachate)

(initial sample amount)(mi subsampled)

*Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

F04~-021

+\-
+-

+H-

+\-

pCiimi

pCiiml

0.0200

0.0001
0.0001

0.2380
0.1
0.8888



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Dale caiculated 24-Feb-92
Enter Radiochem Sample Nurmber (XXXX)
Enter Log-In Number ('90-XXXX} 92-02752
Enter Client Sampile 1D BO1C28
Enter File Name 27527TC2
initial amount of sampie used 100
- Which units, mi, g or sample? mi
If leached, enter final laach soin volume {mil) 1
It leached, enter ml of leach soin analyzed 1
Enter total counts cbserved 200
Enter count time in minutes 100
Enter background (cpm} 0.532
Calculated net cpm 1.4680
Weight of residue on dish (NOT IN GRAMS) - in MG 52.6
d/c for detector based on mg loading 5.1232

¢ SFP Ve
1A

Signature 7. /. ilc%g/
(Entered by)

Total Beta Activity

Error in activity units™

Percent Error

Minimum detectable activity = NA

(Data)
33.877 pCilL = 0.033877
4,457 pCilL = 0.004457
13.16 %

(Raviewed'by)

CALCULATION OF SAMPLE ACTIVITY:

{net cpm){d/c)(pCif2.22dpm)(mi leachate)

?k‘c'—-ﬂ’fql 3-3'5‘2”

{Date}

{initial sampie amount){ml| subsampled)

*Nota: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

E04-0<<

+-

+\-
-

+\—
+\-
-

pCi/mi

pCi/ml

0.0200

0.0001
0.0001

0.1591
01
0.3820



oy

SPREADRSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb~-92
Enter Radiochem Sample Number {XXXX}
Enter Log~ln Numbaer (' 90~XXXX} BS-2739TC
Enter Client Sample ID
Enter File Name B82739TC
Initial amount of sampig used '100
Which units, ml, g or sample? ml
if leached, entar final leach soin volume (ml) 1
If leached, enter mil of lgach soln analyzed 1
Enter total counts observed 6797
Enter count time in minutes 100
Enter background (cpm) 0.552
Calculated net cpm 67.4180
Weight of residue on dish (NOT IN GRAMS) - in MG 7.3
d/e for detector based on mg ivading 2.8927
Signature _J. £ Tachsr 22Y/52

{Entered by) < {Date)
Total Beta Activity 878.481 pCiL = 0.878481
Error in activity units® 36.215 pCilL = 0.036215
Percent Error 412 %
Minimum detectable activity = NA
Signature. __< 3-3-52

{Reviewed by)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm){d/c)(pCis2.22dpm){mi leachate)

{initial sample amount){mt subsampled)

*Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/81

TOTBETA

£04—-029

+\-

+\—
+-

=
+\=—

pCirmi

pCilml

0.0200

0.0001
0.0001

0.8278
0.1
0.1138



SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date calculated 24-Feb-92
Enter Radicchem Sample Number {XXXX)
Enter Log-In Number ('90-XXXX) MS-02741TC
Enter Client Sample ID
Enter File Name MS32741TC
initial amount of sample used 100 +\-
Which units, ml, g or sample? ml
If leached, anter final leach soln volume (ml) 1 #H-
If leached, enter ml of leach soln analyzed 1 +\-
Enter total counts cbserved 4451
Enter count time in minutes 100
Enter background (cpm} 0.606
Calculated net cpm 43.9040 +\-
Weight of residue on dish (NOT IN GRAMS) - in MG 391 +\-
drc for detector based on mg loading 4.5115 +\-
Signature /- £ . —;ia[qu/( /22

(Entered by) (Date})
Total Beta Activity 892.215 pCil = 0.892215 pCifml
Error in activity units* 56.779 pCilL = 0.056779 pCi/mi
Pe:cent Error 6.36 %
Minimum detectable activity = NA

4

Signature,;&&;&_aﬁ%-am-ﬁw 74 3-3-92_

{Reviewed by) J J (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm){d/c){pCi/2.22dpm)(ml leachate}

(initial sample amount)(ml subsampled)

*Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

£04-024

0.0200

0.0001
0.0001

0.6717
04
0.2787



Py

SPREADSHEET FOR CALCULATION OF TOTAL BETA ACTIVITY DUE TO TECHNETIUM

Date caiculated 24-Feb-92
Enter Radiochem Sample Nurmber (XXXX)
Enter Log~in Number {"90-XXXX) MSDTC-02741
Enter Cliant Sample D
Enter File Name MSD2741T
{nitial amount of sample used 100 +\-
Which units, ml, g or sample? mi
If leached, enter final leach soln volume (ml) 1 +\-
If leached, enter ml of leach soln analyzed 1 +\-
Enter total counts observed 4885
Enter count time in minutes 100
Enter background (cpm) 0.606
Calculated net ¢cpm 48.2440 +\-
Weight of residue on dish (NOT IN GRAMS) - in MG 35.9 +\-
d/c for detector based on mg loading 4.3599 +\-
Signature __J. £. Fxolaw '-Z/L7 I &)

{Entered by) b (Date)
Total Beta Activity 947.469 pCilL = 0.947469 pCi/ml!
Error in activity units” 57.474 pCill = 0.067474 pCi/mt
Percent Error 6.07 %
Minimum detectable activity = NA

Eg éz g / /.

Signature Canicnio e 3-3.97.

(Reviewed by) (/1 (Date)

CALCULATION OF SAMPLE ACTIVITY:

(net cpm)(d/c)(pCi/2.22dpm){ml leachate)

(initial sample amount){ml subsampleq)

"Note: The propagated error includes the error associated with
the d/c calculation based on the mg loading on the plate.

Total Beta Spreadsheet Revision 3, 6/28/91
TOTBETA

£04-025

0.0200

0.0001
0.0001

0.7032
0.1
0.2567
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-l

Test Instruction for
1100-EM-1 Total Beta Analysis Set #4

Note: This is impact level 1 work; date and sign all crossouts.
Analysis should be done in a low level lab such as 10A.

Take the specified aliquot and perform analysis per procedures PNL-
ALO-106, Acid Digestion for Preparation of Samples for
Radiochemical Analysis, PNL-ALO-462, Source Preparation for Gross
Beta Analysis, and PNL-ALG-463, Beta Counting Procedure. Use the
low beta detectors.

BL-02744 100 ml H20

BS-02744 100 ml H20 200 ul Sr-Y-90 #52733-117-1
BS-02744Tc 100 ml H20 1 ml #54124-64=-17 Tc-99
92-02740 100 ml

92~02742 100 ml

92-02743 ~ 100 ml

92-02744 100 ml

DUP-2744 100 ml

92-02745 100 ml

92-02746 100 ml

92~02747 100 ml

92-02748 100 ml

92-02749 100 ml

92-02750 100 ml

92-02751 100 ml

MS-02744 100 ml 200 ul Sr-Y-90 #52733-117-1
MSTc-~02744 100 ml 1 ml #54124-64-17 Tc-99
MSDTc-02744 100 ml 1 ml #54124-64-17 Tc-99

TBETA4EM.TI

F05—00<



Pop 1 7§ (-
Grass Alpha and Beta Analysis Data Sheet

Check if used

Procedure PNL-ALO-106 Rev.0, leach: e Date Sample
Procedure PHNL-ALO-460 Rev.0, « prep: A4 Prep Started -2
Procedure PNL-ALJ-461 Rev.0, « count: i -4q Date Completed 5. 25.92_

Procedure PNL-ALO-462 Rev.0, £ prep: o
Procedure PNL-ALO-463 Rev.0, f# count: .~

AV 2 ' = v LRE- SHIT2 Ps /1
Added Spike Volume 7 Calidasiére a

'szLPmette No. ggd a2 Volume @ PP 4 4 +-_ 47 4 Date Pipetted R -2 9-7 2.

Spike ID 9P 7B, o o//a e syt77  Spike Activity L85 z@&rf\-yz_'

Beta

Pipette No. /o 4. ,8 Volume /9 @ & 4 +/- /{;/,/ Date Pipetted -2 Y.
Spike 1D =2 7332 // 7./ Spike AcCtivity /02 . oo

Sample ID, Aliquot Size, and Leachate Volume

Balance Kunber A./47 Temparaturs (if waighing liquid samples)

Final Yolune for Volune for
Sample [0 Baaker WL. Bker - Smpl Sample Wt or Vol  Leachats Vol.  alpha anal. beta anal.

BL 02794\ L0 f I\ (O0mnll
2 02794\ N\

P r27¥ \ \\
P2 D27YY

2. 0279 = \
o n2 743 ! '
22:0274 \ P
L 1/)—‘17‘/4 \'- Y
ﬂiﬁim? \ \ |

?.:2 2747 \ N
2. ORXTYS \ N
2. 52747, \ \
.02 750 N \
2-027.5 NN {

\
Samp]e Volumes (if 3 pipel was used for small aquedus sampies or leach :quunr.:)

Ahquot of original sample or alpha or beta aliquot?
Pipette No.__ A/ 4 Volume +/ - Date Pipetted

Aliquot of original sample or alpha or beta aliquot?
Pipette No. 4/7¢ Volume +/- Date Pipetted

; S 2252 Ak, @f
Anaiyst ate 7Revlewer‘ Z/Zslg:’te

ABDATAZ.LOG

E05-009



Gross Alpha and Beta Analysis Data Sheet

Check if used
e

/5%} 2oy

Procedure PNL-ALO-106 Rev.0, leach: Date Sample

Procedure PNL-ALD-460 Rev.0, « prep: 1/4 Prep Started Z.2¢-9%2Z
Procedure PNL-ALO-461 Rev.0, a count: 04 Date Completed 2. 25-57
Procedure PNL-ALO-462 Rev.0, g prep: s

Procedure PNL-ALO-463 Rev.0, g count: L

Added Spike Volume

Alpha

Pipette No._g /4 volume +f- Date Pipetted

Spike ID Spike Activity

Beta SZ-...,?/

Pipette No. volume +/- Date Pipetted

Spike ID Spike Activity

Sample ID, Aliquot Size, and Leachate Volume

Balance Nuaber

Temparaturs (if waighing liquid samples)

Sample i Baskar ¥t. Bher - Sepl Sanple Yt or Yol i::::uto Yol. :T;::‘a:l:ll- ::II.:.:":T'
/2 o019 > /CDczfr“Lﬁ?‘n\\\\\“‘iﬁﬂ‘ 4ﬁ>ck?“749
70 27YY A ‘\4<dl-—. AAJF \:3:\ 4[
Y43 Do2IYT5, ~J L 4L
\
\.\ |

Sample Volumes (if a pipet was used for small aqueous samples or leach aliquots)

Aliquot of original sample or alpha or beta aliquot?
Pipette No. Volume +] -

Date Pipetted

Aliquot of original sample or alpha or beta aliquot?

Pipette No. volume +]- Date Pipetted
-ﬁﬁiiﬁgwufH/£Z?5349d:;"=§grﬁfﬁé%22§zl» Jo£. ;gg%é; /28 /7
Analyst (/7 Date Reviewer ’ Date

ABDATAZ.LOG

F05—004




Gross Alpha and Beta Dish Weight
Data Sheet

Date Sample Prep Started_a - 2 ¢ - 922
Date Completed___ 5. o & . 92,

Sample ID and Dish Weights

Balance Nusber S F _ =/ . A= L~ 2

Tara Wt of Gross Wi, of Net ft.

g le7 U |
Pd/%}

Tare Wi, of Gross WL, of Net Wi,
Sampla ID Alpha Dis-h Alpha Dish of Alpha Ppt. Beta Dish Bsta Dish of Beta Ppt.
2. 27¢0 L7 ¥SS |77 29,/ o
G3- 2742 2L 7826 | «£3
91.2743 L 7Y35 . 294D | ©. &
93- 27 4% L 78¥9 | Eqo7 | 258
152 2748 L7953 |, §18¢8 23-3
G2 24r L 7¥Es | PSeo | ror. 8
93 2747 . 7573 £/ &7 % 7.4
72. a7y 8& L pelryiie | 852 | 232
G2 2747 R Pocs | Spe
921750 L7423 | 8397 | 9.
2. 275/ 7437 | . TRIO| we s
RL 274y , 7375 1. 723580 0.5
/TS 1YY Zd2?2 1. | Toz
A - 24%d 7836 | 759 /o
SA79Y % . 73971 74%3 S
S 2744 Sr L 797 §/979 7 2-3
Ah-2 T A LTSI . p2e03 GFO
ALY Foy / £ 3
M&ﬁiﬁ_faﬁ&iﬁi?_ Lk ity senfer
Analys Date Reviewer ¥ Date

ABDATA3.LOG

F05—-005

PEARE
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Date calcalates la-Fen=il

Enter fadicthea S3szhe NUsBEP LAAAK HS-27 445k

tnter Log-1n Nuager ('9d-5X400 H3-27445k

Enter Client Saaple ID NaTRis SFIGE in

Enter File Naae IT4sh33

Initial asount cr sasole used {Ed th- G lugg 7

which units, al, ¢ or siaple? KL

it leathed, enter tinal leach soln voluwe wl: Lori- g, dull

if leached, enter a. of leach coln analviea Loth- g.Bddl

Enter fofal counts cbserved Livlda ("“,"‘"“*‘/¢mv~~'~) . mc/;... A2

Enter count tiaz in alnutes 1dud

tater backeround tcpai i3

Calrulated net cpa I6.1488 - g lels 7

ue1ght af residue on 3ish NOT IH BReASi - 1n MG TLI e a1 .
dfc for detectar tised o s¢ loading 337 - el 4 s 95y +o.o=net(‘}2.3)— &.o00ss Fia( 12.3)

I o - 1

J ; ﬁ‘
Swgnature _ 1.5 £ 2:25672.
: {Entersa by: ibate:

Total beta metivity 827,978 plasn = L.927978 plival Ge. 140 J(2-3%3L 4 ;l) : 102997 ‘f‘C‘/L
(@1 LY(1) 2224pm /G

Error 1n aztivity unitse 1% phi/e = 817019 olrral
j,,g.jfz/:a 92
Fercent Error .67 i Ak /
Riniaus detectaple activity bk
Slgnature ‘_x_.f_é_,{-.__,‘_r(g%_ _:%QHY/?L )
(Revienses dy] thater

CALLULATION OF Sarrik wCTIVITY:

inet cpeliasciclif2.2200m) 18) leachate;

linjtial sazpie amount) sl subsacpled

sHote: The arcpagated error inclugdes the errar asscciated with
the d/c calculation based on the ag loading on the plate.

Jotaj Beta Spresasteet hevisian 3, of28/%1
TRTBETA

E05-008



SFRIADSHEET FLR CALCULATION OF TOTAL 2ETW wCTIVITY

Late ralculatec Jo-Feb-9:

Snter hadicchea Zascie Wumger €AXKI) ah-B2744

Enter Log-ln Kuzoer ('3R-XNLL b3-02744

Enter Client Saaple IO GLAke SFIEE 3R

Enter File Nane BILTHG

[nitial asount ot saanle used {83 - d.Zad
which units, al, 3 or saaple? Kl

I+ leached, enter final ieach soin voluse tal) I +yv- g.adil
It leached, enter ai of ieach soln analvzea I TR TN T 1)
enter total counts coserved Le9ld

Enter count tice in ainutes 133

tnter hackoreund iCpai 3.508

Lalculated net epa 1B, 7328 - 1L daBl
se1ght of residue on dish WWOT IN BRANS) - 1n HE L n-

d/c far detector tased an ag loading 1.8974 v~ g.82i%

(Enterzd by bate;

/-
Jignature _J&_zgj_ ‘[ﬁ?(ﬁzs, ﬁ..J:s@.@ﬁ.'L

Total Beta Activity F29.400 plast = B.929410 plival
Error in activitv unitse 14.887 pli/L = B.314387 pliieal
Fercent Error L.52%

Hinimua detectable activity bk

A /
Signature .\ "'dﬂ ___________ 226093
theviewed by iLate:

CALCULATION OF SANFLE ACTIVITY:

 Anet cpal (g/ci(pC1/2.22dpai (8]l leachate:

linitial saipie amount)ia)l subsaaples:

thote: The propagated error includes the error assoriateq with
the d/c calculation based on the kg loading on the plate.

Totai beta Spreagshest Revisicn 3, ofZ8/91
TOTBETA

: £05-009



arfEnlBRIET FUR ChLLLRTIOn GF ToTab 2ETn ALTIVITY

Late calcularen Za-Fes-vi
Enter Radioches Saicle kusper iilis) al-2744
Eater Loa-in Nuscer | 9@-kikii L=l
Enter Ciient Saaale i» uAln
Enter File Naae ELaT44b
Initial asgunt or sasple used 168 *h- p.ided
Whlch units, ai, 3 or samole? i
It leached, enter firal leach seln voivee uis 1 orv- 0.gadl
If leached, enter il of leach soin anaivieo tori- boddel
Enter total counts ohserved 54
Enter count tige in alnutes 18
Enter background icomi 9,694
Calculated net cpa -4, 1340t w1t
weight of resijue ca dish (NOT IN GRAnSi - 10 BB 3 - i1
a/c for detector basad an &g lcading LB74d r\- 8.8219
":‘ 7 +
Signature a _&-.212./2:?92/
(Ertered eV ILate:
fotal Beta Activity SLo3A ptist = -dLeel3td plaial
Errar un activity unitse ~6.748 pLisL = -d.Goed4h oliad
rercent Error Fivld i
(4
Hiniaus detectable accivity AT PO ¢ 6.082432 plusal (-’”U i A e
. s &

)( i E“rw‘huu\)
thn T r)G/L

snatwre b Foclgn s 28/%.

heviewea Dy/ lbate)

CALCULATICN OF SAnfLE mlTIVITY:

inet cpa)idscl (pCi/2.22dpus il leachate

(initial szegie asouat) sl subsaapled.

thote: The propadated error includes tne error assaciaieg with
the dic calrulation based on the ag loading oo the plate.

Tatal Beta Spreadsheet Revision 3, 472891
TATBETA

F05-010

(/.zm,m%f&)( ¢l



SFRERLSAEET FOR ChllULATION OF TOTal EETA wlTidils

Late calculated iu-ren-il

Enier Radiochea 3azule Nuaser \hlad) 192748

Enter Log-ln Nuster o 9@-x1xki F2-a2740

Enter Client Sasple 1D cdlSad

Enter File Hame 374878

fnitial amount of seuple used Lol - g, it

anich wnits, =l, g ar saaple? AL

It leached, enter rinal leach soln voluse 1) Lor- g 28l

It leached, enter a] of leach saln analvzed - a,eddd

Enter total counts goserved 113

tater count tiae 1n ainutes Lid

Enter background \cpii i. Sod

Lalculated net cos 8.9820 v\- 5, 1383

Weight of residue on gish (NOT IN GRAMS) - ia A0 29,1 - il

d/c for detector casec on ig loating 2.8937 vi- B.dIE2
iEntered by ibate!

Totai beta Activity S.380 plavl = 0.22538) plival

Errar 1n activity unitse 1231 plail 2 3, 831238 plivil

Fercent Error 23 .

Minimua detecianie activity L

(Revienzd byl (Catay

CALCULATION OF SadfLc ACTIVITY:

ingt cpal idiciplii2,220ps) (al leachate:

tinttial saaple asocunt)(nj subsaapled.

wote: The propagated error includes the error assaciated eith
the d/c calculation based on the wo loading cn the plate.

Total beta Spreantheet Revision 3, 6s20/91
TOTEETA

F05-011
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sraenwInEET FOR LallULaTils of 157al 38a miivily
Gate cafculate Ia-fesmyi
Enter Ragioches Sasole Nuster (A4dN) FI-32742
tnter Log-ln Nuzoer Fd-Aadin Fo-9iM4l
Cater Client Saagle 10 Billal
tnter File Naze 2740085
initial amount or sasple uzed d +i- L luld
amch unite, sl, 1 or sazola? il
if leacked, enter final leach ECln wiiuwe ial) Lot udadl
It leacned, enter ol ¢f jeach soin analyvied Lot caduil
Inter tctal founts chserved 137
Enter count tizs i ainutas iid
Enter bathorgand tooa 3. el
Calculates net coi L3808 - 1272
a21ght of residue on aush oNOT [N GRandt - a6 56 a3t gl
dfc tor detector cased an ag loading LINS - el
a3 L4
Signature __~ L _g&__;}L‘;,qu [
{Enterad by? (Latay
Total Beta Activity 3.820 phil = 3028425 ol
Errar in activity unittse 1,397 glril = B.001397 plisus
Farcent Error 17.41 3%
Rinlaus geiectaniz activity hin
sinature _ob. £ Falogy  2/28/92
lReviews Ovi (Lates
CALCULATIGN OF SARro€ aCTIVITY:
inet cparidiciipliiZ.22doalie]l Jeacrate:
(ipitial sazgle azount) ikl subsamglea:
shpte:  The propagated error 1acludes the errar assorzated aith

the d/c calculaticn based on the 39 laading on the plate,

Total Beta Spreadsheet Revision J, 0/28/%1
TGTEETA

F05-01<



ary

sriEnuSncET FUR CaLLULATION OF TOTAL BETa acllilTy

bate calculates

tnter Radicchea Saacie Nusber «Xald}
enter Log-In humger o vd-Kisa

Enter Client Sawule 13

Enter File Nawe

inttial amount o1 scupie usea

waich units, al, g or sample?

It leached, enter final leach soin voluie il
[t jeached, enter &l of leach soln analvzes
Eater total counts obeerved

gnter count tise in sinufes

Enter batkoround \cpa

Calculated net cpa

Waight of residue cn oish (hGT IN GRAMS) - in HE
4/ for detector nased on ag lcading

b2ae8

ibatal

_ %
Sighature o/t
{Entereg bv:
Tatal Beta Activity 4,247 plisL =
Error in activity unitse €913 plicl =
Fercent Errar 189,93 %

Hiniaua detectacie activity LF17 pliit =

Snature . K. Fadem 2/28/72

CALEULATICN OF SanflE ACTIVITY:

inet cpwid/ci{oC1/2,2%doal il leachate:

(inttiai ssaple azgunt?lal subseapleds

shate:  The propagatad error includes the error asseriated

e-fep-v2

32-82743
$2-92743
silEve
21435k
lod rv- o, locd
118
{rv- Gaedal
boev- o gLdddl
5%
idg
u.del
0258 - CLieTd
3.5 - g1
1,B%46 +v- G.62l7
2. 330247 plisat
8. 088715 plival
8821917 plavai
arti

the g/c calculation based on the ag loacing on the piate.

latal Beta 3preadsneet Revision 3, 0/28/5!
TOTBETA

E0S5-014



SFREADSHEET FIR ClllinTION IF T3Tac ZETh mlTIVITH

bate caleculated lo-Feb-52

inter Radioches Saaple huaper M2 SI-allas

inter Log-ln husber © @-kakid FoGsT

enter Clieat Sasgle I salEvy

Enter File Kaae I7447b3

initisl amount or faspi: used TR AT
shich units, ai, o ar saaple? LI

14 leacned. enter rinal leazh spla voluze sy L4V a
It leached, enter al of leach soin analv:ed or- L
Enter total counts caterved 554

Enter count tise :n zinufes i6e

enter hackground irgai 3. 5c)
calcuiated net cpa LATTR v 4LT
seight of residue on cish 0T IN GRARS) - 1n 45 75,8 ti-

4/¢ tor dateceor nased on wg loading 23951 - G

e S 2zsin

(Entarad ov: 1bates

Total Beta Activity 42,928 ofisl = 8.542928 pli/al
Error in activity unitse 2,539 pluil = $.B8253% o1l
rercent Error 3.9l

Minisua detectabia activity HH

Dowature 0. K. Fadedn 285

ikeviewed pyi {Dates

CALCULATION OF SeAPLE AETIVITY:

{net cpa) id/ci(pCi/2.22dpa) (al leachate:

linitial saapie amcunt)isl subsaapied:

wNoté: The gropagated error includes the error associated with
the d/c calculation basad on the &g loacing on tne piate.

Total Beta Spresdsreet Revisian 3. &/%8/%%
TOTRETA

Liad

dddl
dodl

F05-014



e

sFRERDSHEET FOR ChLCULATION OF TOTAL BETR CTIVITY

bate calculated i1-Fep-%z

tater Radiocthes Sacgle fiusher (NiXX} LUF-2744

enter Log-In humser {'¥8-1XNk) bUP-2744

Enter Client Sasole 1D DUFLICATE Z744

Enter File Hime 2744065

initial asount of sample used led »\- J Locld
Wnlch units, al, o or sample® fiL

it leached, enter sinal leach soin voluze waly IR SR RV
1t leached, enter il of leath soln analyzes L= dLidd
tater total counts observed J8d

Enter count tise in ainutes &8

Enter backaround com) i, 500

Calculated net cpu §.4328 13- BI04
selght ct residue on dish (NOT EN GRANS) - 1n #O 58.3 - 8.1
d/¢ for deterctor Gased on wg toading 22859 v~ §.E330

-/Q (r"/ a-
Slonature __,(_(Z{& naty 2:2.7-7 —
(Enterad av)

ihates

Total Beta Activity 43,433 eltiL = 394535 olis ol
Error in activity unitst 3388 pli/l = 3.823%06 oliral
Perceat Error .83 %
Rinisua detectable actuvity kit
s ) /,
Signature of 4wkl Zizs /9.

(Revigsea by \late?

(CALEULATION OF SAMFLE ACTIVITY:

wnet cpaligicpCi/2, 22dpei (el leachate:

(initial saagle acount) (sl subsaagled)

shote: The propapated error ingludes the errar associated with
the d/c calculation based on thne ag loading on the plate.

Total Beta Screassneet Revision 3, 6/28/41
TOTEETH



SFRERUIAEET FUR CALCULATION OF TOTAL BETa AlTIVIT:

Fate calculated Ze-Fep-9z
tnter Kadiochep 3asole Nuaper akiar 18745
Enter Log~in nucber '3d=padai $l-6u745
gnter Client Saagle G balpwl
Enter File haae 17457%a
[nitial ascuat gt saspie used 188 rim DL ZeEd
wnich units, ai, ¢ or sawplar i
!t leached, enter tinal leach saln voluse isl) Loris o pouddl
It leacned, enter wl of leach soin analvzed ' o= gL ddd
Enter totel counts chserved 3e3
Enter count tite in ainutes cé
Enter background wpsy @56l
Laiculated net coa f.26% i 0L Zodd
Weight of residue on dish 0T [N BRAHSE - 1n na 13.3 - il
d4/c tor detector tased on &9 loading 377 nv- Eldlon
Signature ﬂ 4.2: 24251

(Entered fvi ibata:
Total beta Activity 43.97c plasL = Bod45778 plaval
Error un activity unitse 2,887 alisL = B.U82807 olisal
Fercent Error 0.8 %
finisua detectable activity LT

syutsre _de K. Faskegy. . 208/3

{Reviesed Bvy {Late:

CALEULATION OF SAMFLE ACTIVITY:

(net cpaivgscs (6Ci/2,32dpa) {al leacnates

thota:

(inttial saaple amount} (e} subssagled)

The prozagsted error includes the error ascoclated with
the 4/c calculation based on the s lcading on the plate.

Total Beta Spreacsheer Revision 3, &/Z8/%1

TATBETH

E05-016



aFRERGEHERT FOR CAllULaTION OF TOTal 5274 mlTiwlT

vate calculareg le-FEU-TL
Enter Radioches Zawole huaber \AALR) 3232748
Znter Log-In huaZer ['5@-Xaily
enter Client Sawple 15

Enter File haae

initial aaount oy sazple used idd e gl
siich untts, ai, g or saaple? AL
it leached, enter riaal Jeach sgin voluse 1aly Lty ool
It leacned, enter al of leach soln analvzed bt pewdil
Enter total couats aaserved 31l
Enter count tize in sinutes 134
tnter backorcuna coae d.0%4
Caiculated net cos _ 44088 - g 1467
sBIENL Of residue on disn NDT IN BRANS) - in K 11,5 »i- a1
di¢ tor detector basec on &9 lpading 23473 - gL4W7
Jighature jjj i 5-2:.’@‘.’.5 [

{Entered oy! \bates
Tatal Beta Activity db.aid plask = 0.356674 plisad
Errar in activiiy unitse 2,937 plisL = 8. 88737 plivel
farcent Error S.89 1
Hinlaus detectable actiwity lih
Signature  _of: K. Fhelgd | 228798

vhevieagd Gyl iEitEi

oALLULATICR BF 3neFLE ALTIVITY:

{net cpaiaschvplizl.22dpsi tal leachatei

{(1nitial sasgle asount)ial subsawpled:

tNoter The propagatec error RCiudes the error associated wlTn
the dsc calcubation baseq on the ag leaaing on tne piste.

Total geta Spreadsreet Revision 3, or26/%)
TOTBETA



SFacalEnEET FOR CRLCULRTION GF TOTaL BETR nCTIVIDT

bate calculated ia-Feb~fz
Inter Radioches Sasgle Nuzber (iaakl 12-42747
Enter Log-ln Wuaper « ¥A-1dkk) F3-82747
enter (lient Saanle IO fdibak
Enter File Haae 2747183
initial aacunt of szuple used léd
wnich units, &i, g or sasale? nL

I+ leached, enter tinal leach soln veluse al) i
It leached, enter al of leach soln analvzed 1
Enter total counts abserved 403
Enter count tiae 1n ainutes lod
Enter backgroung cpat do7d
Catculated net cpa 3, ¥5ek
weight of residue cn dish tndT IN GRAM3I - in HG ol.d
dft tor detector based on ag loading 2. 3432

g .
Signature K%ﬁ.&&tﬁ%-f:%fb
{Enteres av! \bate:

Tatal Bets mctivity 41,75 plish = 8.3417%
Error in activity unitse 2,525 plisl = 0. 062328
Fercent Error 680 4

Ainisua detectable activity NA

Signatwre L. k. Fadegq /28[94

(keviewed byl (batel

CALLULATION OF ShseLE ACTIVETY:

inet cpai{a/ci(pCi/2.72dpal ial leachate:

iinitial sasple amount) (al subsaapied/

- g, lidd
- G.dadl
- f.Edel
- §.2312
- !
- b.ddad
pli/jal

piiial

thote: The propacated error inciudes the error assaciated witn
the d/c calculation based on the ag toading on tae plate.

Total Zeta Soreacsheet Revisien 3, 271671
TQTRETA




SFAINLRHEET ruk CellUlalili oF 153kl c€Ta lTlviTy

bate calculates Zh-Feo-ye
Enter Radioches Zaciie huaser 11kAd) 12-82T48
Enter Log=ln Kusber (°5&-Xidly 12-92748
cnter Cilent Sasgle (D ailhi!
Enter File Naae 2748753
Initial amount or ssaole used e
ahich units, wi, 3 or sasple? L

It leached, enter final leach soln voluce 1ali {
If leached, enter &l of leach soin analvzes L
tnter total counts abserved W32
Enter count tize in eifutes loe
enter background (cral 3.568
Calculated net cga 4.7528
aeight of residue on dish (HOT IN BRARSD - 10 #G 73
d/c tor detector based on &3 loading L7

J : .
Slqnituraﬁwniﬁﬂt
{Entered by: \wate:

Total peta activity 8.9 plivl = 0.358930

Error in activity umitse .U pliil = E.3217%

Fercent Error MR

Minlsua detectable activity ik

dignature __‘(1- K. Factops -?/.12_@,_/ 2
(Reviewed b1 = tbatay

Cal. LULATION GF Sek?iE ACTIVITY:

Inet cps)idrcripli/2.2Zcpal (al leacrate

unitial sascle asount!lal subsaapled:

LA TR
LARE N
i Badddl
ro- o BooeZd
th- i1
- gaddad

0 slaal

goelasad

ragte: The propagatea error includes the error ascoclates with
the d/c calculation based on the ag Iosaing on the glate.

Total Beta Spreacsneet Revision 3, 6028/91

TOT3ETR

105-019



IFAEMLSREET FUR Calluinilon OF TOTAL BETA aCTIVITY

Data caleculate Ze-Fep-3:Z
Eater Racioches Sasgle Wuaber (&aia) FI-6274%
Enter Log-ln Nuaber ¢'34-14XN) 32-0c14%
cater Client Jaadle il BE1£%8
Enter File Naae 1743705
faitial amount ot caapie usec 1o
snich units, ei, g or sasale? b

it ieached. eater finai leach soln voluwe ials 1
[+ leached, enter al oi leach soln analvied L
Enter total counts cheerven 37
Enter count tize i ainutes 1dé
Enter dackgrouna icsa i.500
Calculated net coe . 3135
werght of residue oh dish (KT IN GAANE) - in R 5d.4
d/c tor detector Dased cn ag idading 1.72d874a

/]

ngnaturg_/_gg_/y

LITEWOEEY
- p.didl
LAC

- b lood
th- ol
e §.E34

2 s 1:2610

(Entares oyl ates
iotsl beta Activity 32547 sladl = 0.@37549 cluval
Error A0 activity unitse 2188 olidL = b.0dzied plivai
Ferceat Errgr 6. 74 %
Minisua detectable activity ke
signature o £ Fackedd . -%/ 28/ 7.

(hevieses bvi ilate)

CRLEULATION OF 3AmFLE ACTIVITY:

tnet cpa)(s/ctipCis2.22dga) (a) leachate

{inittial ssaple amountital subssapied

thote: The propacated errcr includes the errar assoclated with
the d/c caiculation based on the ag loading on the plate.

Total beta Soreassneet kevision 3, §/28/%1
TGTBETA

E05-020



SFREALTHEET FOR LALTULRTIGA OF TGTAL BETA alTIMITH

Late calculated J5-Fep-i

Enter Radicches Seacie iuaber (Makil yi-8375

Enter Log-In Kusber (' F&-Rili: §2-0273%

cnter Client Saapie (D sdlC33

Enter File Name 2754785

Initial asount 0f sazzie used 1o - G cidd
shich units, al, g or samplie? HL

if leached, eater final ieach soln voluge 1al) [ - @, 8ddd
1¢ leached, enter ki ot leach socin analvzed 1 - B.EGBL
tnter total counts ghservec 475

Enter count tiae i1n winutes It

Enter background \cps: d.074

Calculated net cps 48568 +\- 82333
seight of residue on gish kDT IN GRANS) - 1n NG 2.4 - d.1
d/t for detector bases ch ag loading Lo4F4e - B DY

Signature A 29T

{Entered bv: \Date)
Total Beta mctivaty 43.977 slil = 8.843377 pliszl
Error 1 activity umtse 2,754 plidk = 2882784 plival
Fercent Error 2.4 &
Hinisua detectable activity Hix
signature - K- ]zzdg 2/28 fpz.

P roiiartahieiainh - 7 Akl ety (il
(Reviewed byvi 1bate:

LALEULATION OF SaNFLE ACTIVITY:

(net cpal (d/c)ipCis2.22dpat iai [eachate!

(1pitial sawole a&ount? el supsazpled)

sote: The propagated error includes the error associated with
the d/c cilcelation based on the ag ioacing on the plate.

Tatal Beta Sprescsheet Revision 3, £/26/91
TOTBETA

FE05-041



SPREabSHEET FOit DALluiaTidn OF TOTAL BeTh alTiviTy

Late calculateg ) Ze-Fet-vz

gater radiothea Sazgle uster (akis 92-8275)

Enter Log-In Kuacer ( %3-fatli §2-83751

tnter Client Saszle 1D odilll

Enter File Naze , 2751783

imtial amguat of :aaple used - log 4= gl e
slch umits, al, o or saaple: L

It leached, enter rinal leach soln voiuse il) 1t daakel
[+ leached, enter z1 of leach saln analvzied Lo gaddil
Enter totai counts observed 77

Entar coubt tiza in Zlnutes &

Enter packground iipal i.den

Calculated net con B, 5445 +y- Gl
weirght of resicue cn aish (407 (R GRARS) - 1n HG 19,3 - 3.1
d/c for detector tased on ag loading 2IRBS A\- 3839t

Signhature __/_g(_é_»

yg;&lé ST

(Enterea tv) hate:
Tatal Beta Activity o412 sli/l = 88412 ofassd
Error in activigy unitse L4567 plask = B.B81467 olival
Fercent Errar 3307 4

Kinlaua detectabie activity LT

Signature .,A.—.f:;iee%@------:%@?/ 2.

(heviewed Oy} 1Dates

CALCULATION OF Sharif ACTLIVITH:

ingt cpayigseripli/2.2z00a) lal leachate

fiartial sdaple asounti(al subsaaplem

wiote: The propagated error jacludes the error associated witn
the d/c calculation based on the ag leading on the plate.

fotal Beta Spreaccneet Aevisign 3. 6/28.3%L
TOTBETH




SPAEAZSAEET FLR anllNinTiGi GF TOTnl SETA ACTIVITH

vate calculates

Enter Radioches Zaigie Nuadar akia)
Enter Log-In Nester ¢ F@-Xikii

Enter Client Sasale 10

Enter File Nise

Imtial aapunt or caaple used

anich units, &i, g or saspie?

It leached, enter final leach soin voluwe 1ali
it leached, enter zi ot leach soin anaiviad
enter total counts ooserved

Enter count tize 1n sinutes

Enter backgroung (cpr

Caiculated aet coa

selght of residug on dish in0T IN GRAXS) - in KB
i/¢ for detector based on &g loaging

Total Beta Activity J9l.a3l plieL =

Errar in activity unitse 0,924 cta/l s

fercent Error 3T A

Biniaua detectanle actrvity hik

. - 7

Sghature _ of. . Tadkd 2852
{Revienea Dvi thate

CALLULATION OF SARPLE wCTIVITY:

lnet cpadigsci (pli/2.22dpa) (a] leathate,

tinitial cacple aaguntiial Subsapplied:

ZamFeb-¥C
B3-927 44
BS-Boid4
Zualll Srike L

[83 - Gl Zedd

L

L o*vi- d.aiéil
AR N

léd
.50

43,0078 +i-  f.cebd

d.0 ti-

.l

1,9234 vi- &.3019

/'l -
Jignature ﬁ_&%ﬂﬂﬂ-é{ﬁ{g.w'
(Enterea byt \Date:

§.35183t plaru

v.udediy plisad

sigre: The propagated error includes the error assgClated with
the d/c caleulation based on the &g loaoing on tne plate.

Tatal beta 3preagsneet Revision I, osZ8/90
TOTBETA

05020



Y

SFRERDIAEET FOR CALLULATION OF TOTAL BETA ACTIVITY

bate calculated lo-Fea=9z
Enter kadiochea Sazole Mumoer 1£1id! fi5-02744T0
enter Log=ln Nugber [°%-3adl) K5-82M4TE
Enter Client Saaple ID ARTREX SPINE 12
Enter File Nane KS27441
Instial asount of casple used 18d - b, gl
shich uaits, sl, g or saaple? aL
[+ leached, enter rinal leach saln voluse iali 1 ori- g dad)
1t leached, enter &l or leach soln analyzed L ri- gadedl
Enter total counts chserved a3l
Enter count time in sinutes - 1gb
Enter backnround \cpal [N -EL
Calrulated net cpa 15,6268 £\~ BLiSnd
keight of residue on dish WBT IN GRANMS! - 1n hG 7.7 m- .1
dic tor detector based on mg loading 2.4846 +h- 3,453
| 7

Signature _ 7. & 1349 -

(Entered by) iDates
Tatal Beta Activity 219,858 plisl = 2.215858 plaval
Errar in activity unitse 8.321 plafl = 3.086321 plusal
Percent Error .97 %
Hinisua detectanle activity NA
smatwre _of: k. Facogt ... a3/

{Revieazd dvi {bate:

CALCULATION OF SnnfLE ACTIVITY:

inet cpal (asciipCis2, 22dpatial Jeachates

initial =asple asount)isl subsaagled:

rhote: The propagated error iacludes the error assgciated with
the dic calculation based on the g loading on the plate.

Total Beta Spresosncet fievision 3, &/2€/%1
TQTBETA

E05-024




ey

sFREALSHEE

Cate calculates
Enter Radiocheas Za2ple huaber (Xakx}
Enter Log-In Nuzber ' R-KaiA

EY FIR CAclulaTlih UF T0Tab aZTn ACTIVET: [XE TO TEChNETIUM

Enter Client Sasple [0 ) ARTRIX SPILE TC

Enter File Nase BEi744T

Initial aagunt or sasple used 182 - g, 2008
#nich units, si, g or sample? ul

it ieached, enter rinal leach solm voluze ial) (SRS AT
[+ leached, snter al of leach solr anafvzed |+ d.udst
znter total counts ohserved 232

Enter count tise 1n alnutes 12

tnter background 1cas) d.a74

Lalgulated net cps 19,6258 - w.o4Shw
welght of residue on gisn inGT IN GRAMS) - 1n hb .7 - il
o/t tof detectar pased on &g loading o.oba? tv- B.I74G
Signature {‘.gfé.- 2 4 &

(Entered by, ilate:

Totat Beta Activity S84, de% slisL = 0. 254007
Errer in actyvity unitse 89,782 lait = 8.3:9752
rercent Erraor I

dinieua detectabie activiey N#

ignature _"4__-.53.--_7&% .......... g.’./.’f!:.-

(Reviewea oyi lbste:

CALCULATION OF SamFiE ACTIVITY;

inet cpestdscsoCis2. 22dpal (k1 leachate

linitial caanie aaounti (el subsaapled

olival

olival

*gte:  The gropagated error includes the arror assaciated with
the ¢/c calcuiation nased on the 23 lcsding oo the glate.

Total Bets Spresusneel Rewisicn 3, &/Z8/%1
TOTRETA

F05-0<25



e

SPREADBHEET FUR LALDulalldn UF TUTAL BETA oLTIVITY LUE T3 TEChRETiLA

vate calcuiatas Je-Feg-3:

Enter Radicchea Zascle Kuaber (ikail A50-27447C

Enter Log-In Nusper ($8-{xiii HE0-2744T0

tnter Client Saaple IO nnTRld SPIRE bur TC
Enter File Nage HELTH4T

Initial dmount of saaple used 138 rv- 4. .500
anich units, ol, 0 or sasple? al

¢ leached, enter final leach soln volume ral) Poeis g
1f leached, enter ai of leach soln aralyzed 1 +i- D.gisl
tnter total counts abserved 2858

Enter count tlge in aloutes 16k

Enter background (cpas 4. 328

Calcuiated net cha 193920 v & 4557
weight of resioue on dish «AOT Ik GRAKS) - :n 5 o £i- d.l
iic for detector cased on &g loading S.BAST - BLSINT

Signature %&@:&&M.a@ﬁé-ﬁb

{Enterag Gy {Lates

fotal Beta Activity 5i2.828 pladil = d.2:28z8 plisal

Error 1n activity unitse 49,378 plidL = 8. 847378 plirsai

Fercent Error E TR
Minlaua detectable activity Nk
. /.
dignature _ __‘__j:. ﬁo%_-__ 4/2 o817 P
kevienz2 by! (bace,

CALCULATION GF SAfLE ACTIVITY:

inet cpal(d/cttplisi,22dpai (al jeachate

(initial saspie amoent!izl subsasples:

shotes The propagated error includes the error dssociatad with
the dsc calculation based on the ag loading on the plate.

Totai Beta Spresosheet Revision 3, &/206/%1
TATEETA

E05-0<b



-

Late calculated Ze-Fen-1o
Enter Radiochem Saccie Number hAkL) L2744
enter Log-in tusker {"98-1ikn bL-2744
tnter Client Jawple if BLeths,
tnter File Naae BLIT4al
inityal amount of saxple used igd tv- g, olud
dhich units, al, g or saaple? 'Y
{t leached, enter final leach soln voluze 1ai) I = g dudl
[+ ieached, enter al of leacn soln analvzed 1 r- dodoel
Eater total counts ghserved o4
Enter count time 14 slnutes e
Enter background pa B.s4
Lalculated net coe -9, 1948 - WL lill
aelgnt or resigue an dish NOT IN GRANSI - in RE 4.3 - d.l
ds¢ tor detector based on e§ loading M2 e G ladd?
Signature _ 7 P J.‘;_é_-f]_

itnteres ovi \CalEs
intal beta Activity SLoPbpliil s =30a31T4 plaval
Error {n actlvity unltse -1, 268 ptasl = -0.80812:8 plival
Fercent Error 13251
Minimus detectanle acuivity 2,833 pla/L = 2.B02838 plavad

Signature ,d_-.i’..—--ﬁséﬁg--h_----z/_%_d_/f:é_

{Keviewea hy! {Pates

CALCULATION GF SeafLE ACTIVITY:

iner cparigseriplii2. 2idpaital leacnate:

(initial sasple aaount)ial subsaazleg:

sNote: The propacated errcr 1acludes the error assoclated =ith
the ¢/c calceiation based on the ag loading on the plata.

Tatal Beta Spreacsneet Revlsicn 3, os28/91
TaTEETH

E05-027



i

L

Bate celewlate

Enter kagicches Sazoie Nuaber thaii)
Enter Log-In hugger {'¥R-KXiii

gnter {lient Saaple 1D

Enter File Kaae

Initial amount of saaple used

which.untts, »i, g or sasple?

[f leached. enter finaj leach soln voluae iai)
It leached, entar &l of leach saln analyzad
Enter total counts ozserved

Enter count time 1n ainutes

Enter backgrouno icpal

Lalculated net coa

welght of residue oo g1sh (HOT [N BRAMS) - 1a 8B
dic for detector aased on &g loading

Sygnature

(Enterad by

fotal Beta Activity 581,985 pasl =
Error in activity unitse 21408 plisk =
Fercent Error 4,28 X
Minlsua getectable activity NA

dignature _ ___f_,___f& ________ 'ir{ _-/??./.--

theviesed hy) 1Late:

CALLULATION OF SeHPLE ACTIVITY:

inet cpartdichipla/d Zzons) ial leachate

linitial saazle amount)ial subsaapleds

Ju-Feg-¥2
85-2744TL
p5-27441L

BLANK IFIKE TO

BITTH4T

idd

1
1
1
1T
1
3. 33}
48,5850
4.8
2.7438

=

=

i\~

GPELTT
a1
i lucd

4.£31385 pCival

2.621462 plisal

sNote: The propagatea error includes tne error associated with

the d/c caiculation based on the ag loading on the plate,

fotal Beta Spreadsheet Revision 3, 4/28/9!
TATRETL . . -

E05—028



I8 {ntcioniian ©F TOTaL BETA maTivils

sraghbinesEd
rate calculates

TRter Raglofhes tacoie MUGLEr (ALAAD
tater Leg-in NusCer o Td-kakdy
tnter Client Saapliz 1D
tnter File Naze

Imruial aeount ot sastle usd
Which units, ai, g ar saaple’

i1 leached. enter 1:nal leach 3o
It leached, eater &l of leach sg
tater tetal counts aoser
nter count tiae in ainutes
Enter backorcans 10oa:
Caltulated net cps

w2ight of resicue on a:sh N0 14 GAedS) - 1o nd
¢/ for detector tases on xg loading

noepluue 1all

i
in analyrea

/

dignature i

\Eateraa ov:

Total Beta Activit:
grrar In activity unitsa
Fercent Error 1,78 %
Rinisus detectable activity ki

ok Ty . 2025/

(heviewed byl

dignature

CALLLLATION OF 3airl ACTIVITY:

(net co@iaicingll/2. 23dost wal leachate

(initial zalale aadunt’ial subsamplags

whote: The propalated error ipcludes the ecror ass

£alSdd
2TRTLE

lod tv usaead

I oris woduel
1
i

s Dodedld

13

bag

8.503
Goblu ot 01303
¥l e d.l

40274 - 2133

P2 T L

d.815288 plaval

odizale aliv.

arialed with

the dic calculation bases on the sy lodsing on the plate.

Tatal Beta Spresdsneet aevision 3, a/2E/%)
TOTBETA

£05-0<9
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SPREAGIAEET FUR CaliunnTlil OF TOTAL DETR wCTivlTY GUE TO TelmuETiud

bate calculated

Enter Radiocnen Sauale Nuaber (XXY)
tater Log-In Nusber ("¥d=Niils

Enter Client Saaple i

Enter File Haae

Imtial asount or saapla used

which units, al, o or saacle?

I+ leacnec. eater final leach soln volume al}
I leached, enter ai of leath soln analvien
Enter total caunts obsarves

Enter count tise 10 sinutes

Enter backercung cpay

Lalculated net cos

wolght of resigue on Jish NOT IN GRARED - 1n KG
d/¢ ror sefector based an sg loading

26-Fes-72
JI-p3Hz
FI-82T4Z
pd1%k2
27431k

al

qunaturc/bé_‘é/&cgﬁ‘ _--ﬁ’;_?.z_::':?_‘( 7

{Entered ov/ \late:
Total Deta Activaity 17,822 sluii =
Errer 1n activity unitse 30338 ol =
Fercent Errcr 13.73 %
Hinlaua detecianie activity Hi

Reviened DY) bates

CALLULATION OF SAKFLE ACTIVITY:

inet cpalidscriofis2,22doa) (nl Yeachate:

itnitial sacgle agountital suosaanleg:

d. 217820

j -

T~

"o

0. cédi

a. 4381
b.udel

6.13iTs

8.2472

aliial

8.083330 pli i

wNote:  Ihe propagated error 1acluses the error assoclated with

the d/c calculation based on the ag loading on tne plate.

Total beta Spresdsieet Revision 3, 5/26/%1
TOTRETA




.-

Date caleulatea

Enter Ragiochis i2 hLdDer vAAAL)
Enter Log-Ir Nusier O 7d-Aiia

Enter (lient Jawple ID

Enter File haze

[ T A

Inmtial amount gr sazole used idd -
saich units, &l, o or saeple’? al

1¢ leached, enter tinal leach soln voiume :sll Lo
[t eached, enter z! of leach soln anaiyzae [ n-
Enter total counts oyserved 39
Enter tount tiae 17 mingtes idi
Enter dackground \Cpa: d. 3ol
{aiculated net cpa 3.82%8 -
weight of residue on dish WNOT [h GBRAHST - :n nS 8.9 Ti-
dsc for detector based on mg loading 202 -

Siqniturea_gfgéifgg i

IR DaclinaTIGn OF TOTAL 3ETA moTIVITF DUE TO TECRuETiun

(Entersa oy 1hates
Total bets wetivity 8,326 puriL = 3. ddedia plijal
frror in activity unitse 1288 ol = 3.831215 nl1/al
Parcent Errer 185,97 i
fislaua detectanie activity 2,345 ¢lin = 8. 002549 plasal

sgnature A 4. Tadegs /283,72

ikevienes by ivates

CALCULATION OF samrie ACTIVITY:

tnet coaridsciopli/2.22dpad wal leagnates

(initial sawgi2 asouniival subsaspled)

eNgte: The propagated error inciudes the error assoriates with

the d/c calculation based on the &g loasing on the piate.

Total beia Spreadsnzet Revision 3, 6/16/%1
TOTEETA

£05-031



Pate caloulates

tnter Radiochea Zascle wusser 1aiif)
Enter Log~In Numper i 93-Xi44

enter Client Saaple 1D

Enter File Nage

Initial amount or saapie used

waLeh units, al, o or saesle?

[+ jeached, enter final leach saln voluae ial)
14 leached, enter &1 a¢ leach soln analvied
Enter total caunts aoserved

tnter couit tize in Lunutes

Enter backgroung com

Calculated net con

#eight of residue on gish (NOT IN BRAWS) - in AG
d/c for detector baseo on ag loading

ignature éé{iw 22050
{Entered bvi Wate,

fotal Beta mctivity 138,761 glisi =
Error in activity unitse 12,434 pliil =
Fercent Errar 143 s
Ainisus detectable activity LT

{Revieweo Dyt bate:

CALCULATION GF SwaflE ACTINITY:

inet coapid/cipli/2.22dpa) la] jeachate

(instial saacle asounti sl subsaapled

Zo-Feo-1L
32-82744
F2-97744

pA1EVY
274470z
jod - gL
Ll
I oti- ,edal
Lorv- 3L ddul
i34
idi
PR

ME VAT IR AT Rty

75.0 T\~

d. 1

68092 ri- d.00%E

3. 1887et pluval

0.212434 olisey

wNote:  The propagated error inCludes the error asscciated with
the d/c calculation based oo the sy lcadinn on the plata.

iotal Beta Spreadsneet Revision 3, §/2B/4!
TITBETA

E05-03<



SFREADSHEET FUOR DalluinTIDw OF TOTAL BETA ACTIVITY GLE To TECHAETIuH

Date calculated 27-Feb-32

tnter Radioches zaasie husber (XL obP-2744

Enter Log-In Musber { Fd-Lild} GiF-2744

tnter Client Saasie 1L GuFLICATE 2744 12
Enter File Nage 2244001

Jnitial amount of saaple used 13d rv- d.loed
shich units, &l, ¢ or saaple? al

it leached, enter final leacn soln voluze i) Iors udadl
1t leached, enter al or leach soin analyzea 1oy g, idoél
Enter toctal counts coserved b

Enter count tize in sinutes o

Enter backaround icoai 4. 5ed

Calculated net coa 44358 - G iike
Weight of residue cn aish (NGT IN GRANS) - 1n MG SE.2 - 6.1
d/c for detector naised an &g loading 2.3837 - 8430

Sianature A, A8 5 1T

Tater
Total Beta Activity 187,868 pli/k = B.127858 plisal
Error Ln activity unitse il.310 pla/l = B.0L131Q pluvai
Fercent Error 18.56 1
Minjaum detectanle activity b

Signature .,.d_-.}.'._./‘séﬂ_ ____________ 2/28/%7... .

(Revieweg Dvi (Date:

CALCULATION DF SAMPLE RCTLIVITY:

tnet cpa)(g/c:ioli/2.22don) (8l leachate)

(tnitial saaple amcuntilsl subsaapleg:

rNote: The propagated error includes the error associated with
the d/c calculation based on the ag loading oo the plate.

Total beta Spreadsheet Revision 3, ef78/%1
TRTBETA

E0S5—030
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SPREADSHEET FOR CallbiaBIfi OF TOTab SETA mCTIVITY LUt TO TECHaCTiua

bate calcuiaten o3-Feb=3:

tnter Ragiocres ciscle thuaper vikii) 32-32743

enter Log=In Hyacer (" F3-Lika} F2-92745

tnter Client Saasie 2 bdlbmi

Enter File Nase 174370k

(natial amount or sasple used tbd - o,
which units, al, o or saaple? sl

|t leached, enter tinal leach soln volywe ial} {r- g
It leached. eater ai o1 leach sain analveed L= g
tater total councs observed ]

Enter count tise in sidutes a8

Enter background ookl 4. 381

Calculated net cpa

§.23% ti- b2

Weight of residue on gish {NOT IN BRANS! - 1n M8 73,3 1~

as¢ for detector based on ag loading

ignatsre ./ Mg‘fm—.glézitg
iEntered byi {Lates

AT - 4
M L'L‘ ‘%L
v

Total Beta Activity 119,418 plidl = 4, 115418 slaval
Errar 1n activity unitse 13,041 pliel = 2313141 plicai
Fercent Error 11.3% %

Mmniaua detectable activity Ni

sgtwre . K Tidet | 226070

{Reviewed Dy;

LRLCULRTION OF SRaFLE ACTIVITY:

rate:

(net cpaitdicali/2,22dpa) (i leachate:

(initial sasple adount)ial subsaapied:

tNote: The propagated error includes the error associated with

the d/c calculation based on the &g

Totat Beta Spreagsheet Revision 3, o/28/%1
TOTEETA

icaaing oo the plate,

Ldd

bl
Ludil

E05-034



vate calculated

Enter Kadiochea Sazole Nuader «41f4}
Entar Lag-in huater + Fd-akid:

tater Client Saaple 1D

Enter File Kaae

Initial ameunt ar sazcle used

khich units, al. ¢ ar sasdie?

it leached, enter rinzl teach soln voluse 1zl
It leached, enter il of leach saln analy:ed
tnter total counts opserveq

Enter count time 10 winutes

Enter background «cpa

Lalculated net coa

dpight of residue on gish NOT IK BRARS) - 1n NG
dfc tor detector tased on ag boading

{Entered oyl 7 {bates

lotal Beta activity 138.488 plail =

trrar in activity unitse 19,781 pliiL =

Fercent Error 14.23 1

Hinisus decectabie activitv NH

Sighature _’A/J e a i,{.}_ﬁlf_z.____
(Reviewed byl {bates

CALCULATION OF SARPLE ACTIVITY:

{ner cpai(o/chipli/2,22dpa) (al leachate

Gnitial saspie asount! (sl subsaapleds

aj

a1l
LEd
.74
4. 4500
igl.3
8.9428

. 136408

BELTRL

- @, odad

- g, adiél

=, uddl

ta b, 2488 .
e L.l

+= B.7lde

glisal

glial

tNote: The propagated error sncludes the error assacated with
the drc calculation based on the s leaaing on the plate.

Total beta Sgreagzheet Fevisien 3, arZés )
TOTBETA

E05-035
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SFREASSNEET FOR CncluwnTlon OF TATAL BETR ACTIVITY DUE TO TECHAETIun

Late calrulatea

Enter Radiochea Sazole Nusber (AAAL}
Enter Log-ln Nuaber (' ¥8-1i}l]

cater Client Sazpie D

Enter File name

initial asount or sagple used

whith units, kl, g or saspler

ir leached, eater rinal leach soln voluze wili
It leacned, enter «l of leach soln analyzea
Enter total counts cbserved

gnter count time in elnutes

Eater dackground (cpal

talculated net coe

Weight of residue gn cish (#DT [N GRAHS) - 10 1B

é:c for detector pased on ag loading

Signature </

{Enterza gvi iwate)
latal beta activity 182,322 olusi
Errof ih activity unitst 1&. 568 pli/L
Fercent Errar I it
hintsus detectatle activity WA

Sighature yéj_:h_é_-.“ 7 22/26/?’1—

(keviewed oyl (bate:

CHLLULAEIGN OF SasFLE nCTIVITY:

inet cpaiiadscrplis2,Zadpal(al Leachaze:

{initial saagle asounty(al subsaapled

lo-FeD-9%
31-2747
FI-TT
ddloue
T4TTLE

al
L Tl

i
-
3

1,074

o oo

3. 3060

Loddl
g.Edal

5,958 vv- 0,232

bi.d T

3.7420 - 5G5Sy

_____ 22481

8.182322 plisal

8. 81d%za plaval

whote: The propagatec error includes the error associated with
the d/c calcuiation based on tne &g toading on the plate.

Totai Beta Spreadsneet Revision 3, &/76/9%
TGTBETA

EO5-03b
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SFRERGSAEET FOR CaulunaTlZh OF TOTaL BETA nCTIVITY

cate caloulatad

Enter hadigchea Siusie Husher ARAA)
Eater too-ln Nusber + Té=adii

enter Client 3azple [

Enter File Naae

Iaitial asount ar sazple usad

waich units, al. g or saapie?

[t leacned, enter vipal leach soln voluze by
[+ leached, enter &l ar leach soln analyed
tnter total counts onserved

Enter count tiae ir minutes

Enter backpround icpas

Calculated ret cza

weight of residue on dish (WGT IN GRAMZ} - 1n #6
d/c tor detector Dated OR ®Q lsading

Signature ﬁzg_&ad/

iEnterad by! thates

Tatal beta ACTivity 127.62] piivL =
Error 1n activity unigse 13,861 plLiL =
Fercent Errar HRTI
Hinisua decectable actavity L0

sugnature /. £. _5_{3&’ 2/28/72,
{kevienes by! {Date:
CALCULATION OF 3mafLE nCTIVITY:

inet cpmsid/chipli/2.22dpa) (] |eachates

inttial saaple asount)tal subsawplea:

DUE T TEChaETium

Zo-Fen=¥z
32-i74n
¥2-274
BalEit
27481CE

fgg ri-

al
1 ri=
1 7=

uvd

124
8. 508
+.7328 -
73 -
9.9821 -

b, cudd

@, audl
L. 5ddl

8127624 plival

Boaliaal glical

thate: Ihe propagated errcr 1nciudes the error astocidiea with

the dsc calculation gased on the we lcadiad on tna plate.

Tatal Beta Spreacsreet Revision 3, a/2E/51
TOTEETA
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SFRERDSAEET FOR CalLJLATION OF TOTAL BETA ACTIVITV QUE TO TECAKETiud

Date calgulaten Ip-Feo-9%

Enter Radioches Saznple Huaber vAKKL) 327074

Enter Log-In Huober i'%B-X{ini 32-2145

gnter Client Sampie [G s0lC36

Enter File Nage 14TE

[nitial amouat of sasple used i@n -,
shich units, &b, ¢ or saeple? gl

[+ teached, enter final leach saln voiuae ali Loy pudd
1+ leached, enter sl of leach soln analyzed i+~ 8.
Eater total count: otserved 378

Enter count tiae in &inutes 1dd

Enter background icpal d.58{
talculated net cpa 3038 - b
walght of residue on dish WNOT §N BRARSI - 1n KG 58.6 -

g/c for detector based an ag loading 5380 - B4

L Chod

i1

oY

s tavl

Siendturem

(Entered dy:

Total Beta Activity Fo, 879 plaft = 3.276879 glival
Error in activity uatse 7915 plivk = 8.087915 olaval
fercent Errar 10.48 %
Minisuws detectable activity NA
Signature j_ﬁ_fﬂ%’ ....... 'Z/ Z_a’ﬁz;.--__

ifevienen By/ ibates

CalCULATION OF Snarit ACTIVITY:

(net cpai(0/civpCi/2.22dpal{al leachates

unitzal saapie amount) sl subsaapieq:

shote: The propagated error 1ncludes the error isscciaten aith
the dsc calculation based on the so lcading on the glate.

E05-038



SFRZAGSREET FOR Caclicnllon OF T0Tee 2ETm olTlwiir Lut 70 TelmiiTiun

vate calculatac Za-febm1l
CRLEr RadicCnes sazpie huaoer haadkl va-17id
Enter Log-1n Nusber @ Te-ARXiE F2-27%a
Inter Client 3assle It aditla
Enter Fiie haae 2738Tee
inttial asount of saagle used Lbd
snich units, al, ¢ ar seaple? sl
it leached, enter rinal leach soln voluge al} I
It teathed, enter al of leach soln analyzee 1
Enter total counts cpserved | 473
Enter count tiee in einutes Lig
tnter backaround (o) 8.854
valculated net coa 4.83:8
welght of restoue on cish (HOT IH GRANS) - 1n no §2.4
d/C tor detector casag on ag loading a.badd
_ gg 7
Signatere _ 72 2:24.°91.
Enterag by, 1hate:
lotal beta wctivizy 120,763 slail = d.17k7ed
Errgr in activity unigse 16,131 plusl = 2.B161L3L
fercent Error 13,35 %
Minisua detectadie activity Ni

Signature /‘4*_,’;_,___?_1.;% 2728 /92

SRR Sy e N g 25 - R,

(heviened byl thates

CALCULATION OF Shafof alTIVITY:

inet coayidsoriply/2.220pms (ol Jeachate:

iinitial s3zgie asgunti (sl subsaapled

i~ Zddd
- dLddd!
- .l
LART P
th- dol
LRI T ¥
ati fad

afriel

thote:  The propagated error includes the error associated with
the d/c calculation baseg on tne ag laaalng on tne plate.

fatal Eeta Spreadsteet Revisian 3, &/ZB/%1
TATEETA

E05-039



nt

Date calculaten

enter Radipghes Saasie duasger (4RkKA)
Enter Leg=In huzter { 5d=Kika

tnter Client Saspie I

Enter File naae

Initial aagunt ar sasole used

wnith units, al, o or sasple?

It leachea, enter rinal leach saln voluae iali
It leached, enter al ar leach soln analvze:
Enter total counts observeo

Enter count time in a1nutes

Enter bacwkgrouna icpal

Calculated net cos

Weight of residue on aish WHOT N GARAS) - 10 G
d/fc tor detector based an &g loading

lemfen—ii
32-2781
§2-2751
Eeilll
FERIMN

1ed

ul
i
1
17
E
d.54k
B.0445
4a.3
4,8433

Y .
Signature »éy _____ -52'.:.25-'_?1-’

(Entered byt ibatei
Total bet2 Activity 14.80l pliiL =
Error (n activifv unitse 3.3594 plifl =
Fercent Error .04 %

Miniaua detectacle activity Nia

sgatwe £ Ticg | 2fea/n

iRevieaea oy: {bate,

CALLULATION OF SrafLR ACTIVITY:

inet cpw)iosci1pli/2,22dpat (ad leaghate:

{init1al sasple asount?ial subsaaplea:

thote: The propagated error includes the error associated
the d/c taiculation based on the &g loading on the plate.

Total Beta Spreagsneet Revision 3, &/26/51
TOTBETA

dioivdol

PN

- . 2dal
ti- Dol
LARA T
- R l4al
th- gl
LRSI AR
pEisal

plisal

LI4]

F05-040



Toted Bebn  Bath 4 1o EM|
”5:/}/ Caldbration.
Preciiion ,  RYD
92- 02344
asesany o
[@2.928 « 2.539) + (45,055 - 3208) )b = #2820

D

| 42.928 - 45.633|

Xfoo = &.Hz
44.28

Spuhe Recowriin
Blank /)[;\'Jluu 5,

on 928 /9 Py a:,ﬁ{,rv.“{] = 1074 & 53 dpm/yvp

(0. 1954 Y. 00014 ~d) (101 % V- 53 dpm fnd) - Guy.3 V- 48 70&/4,
(o te)(aradpm/pe)

929, 4 L 1o
Go 4 ¥ V- 4B

Yoo = Fe.3 7 recaryed

matrx JJFLLJ

(oR8 - (% PL) - (.'44.3 “ 2.0 'PC‘/&) z 984 ¢ '”-‘PCJ/I—

Ak fodyy  2/28/51

NIl LY 3-1-12

FO5-041



Totd eta Cakedy 4 1100 EM |

ﬁT{. salibradin,
P seory
G.L?C(n%u G- 0274y
(o3, v 1)+ (109 4 12)) % = w08 v 8
| o111, o = 2% RPD

/08

Ms T
(584 7o) + (523 49)) = 553.5 % 43

| 584- 823
553.5

x o0 = il'h ®PD
Sehe TRe coves (ea
dlank Spdeu

(0 9994  C.o04d? !'LQJ(/O! 5 ‘V-J’dpm/'mf) 4{53 th @ —P&/L
(.t L) ( 2.22d9m Jpl’)

L/
8

Matry Spoke Dupliade

(5;3 t 4q) - (/oa w8)= 4i5 % %o -

415 % %50
HeB Y g K00 85 7 reconred

Makrix opike .
(584 % ¥0) = (o8- §) = 4% H#- o
436 1/ o

KXo = %
Tes L 9 8% recouered

S R
NS & ljfd 3 -«{u/gaz

+05—-04<
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1100-EM-1 GROUNDWATER CHARACTERIZATION
PHASE I

DATA PACKAGE/REPORT No. 1

Revision 0

APPENDIX F
STRONTIUM-90 ANALYSIS

Table of Contents

FO1 - Summary Results
F02 - Raw Data

See Appendix B: Radiochemistry Standards and Controls for
additional supporting documentation.
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{:’5 Batielie Project Number 19432

Pacific Northwest Laboraiories Inermal Distribution

329 file

pwe  March 31, 1992 File/L8

To Bruce Prentice
oy
Fom  Sandy Fadeff J ¢ ﬁgégf

Subject 00-EM-1 Strontium- sis Resylt

Summary
The six samples analyzed contained no detectable (< 8pCi/L) gy

Six samg]es, BO15T1, BO15T3, BO15V1, BOlSV3, BO15VS, and BO1C28, were
analyzed far “°Sr in February 1992. A nominal 100 ml sub-sample was taken
from each sample for apalysis and analyzed, along with the corresponding QC
samples, per procedures PNL-ALO-465, Strontium Analysis, and PNL-ALO-463, Beta
Counting Procedure. All analyses were conducted in building 329 of the 300
area.

The analysis for strontium-90 proceeded smoothly. One procedural
deficiency, however, is documented {deficiency report (DR) number 92-011).
The analyst did not run a background and control count on the regular beta
detectors just prior to analysis as defined in the strontium analysis
procedure. It was concluded, however, that the deviation had no impact on the
quality of data. Background counts were taken one week apart, bracketing the
sample analysis date with virtually no change. Alse the control counts taken
within one week, bracketing sample analysis, indicate the system was in
control for the period. Samples counted on these regular background detectors
were the yield spike, matrix spike and blank spike. Strontium-90 recovery on
these samples was excellent, within expected ranges.

The yield spike consisted of de-ionized (DI} water and was used to
defermine the batch yield (99.7%). For most matrices, this factor is close to
100%. A yield of less than 90% indicates potential problems. The blank spike
consisted of 100 ml DI water spiked with *°Sr/Y and resulted in 10%& recavery.
The matrix spike consisted of 100 ml of sample BO15T1 spiked with *“Sr/Y and
resulted in 105% recovery. This indicates an average method bias of +3.5%.
The precision, estimated by the relative percent deviation of the duplicates,
could not be calculated; the sample analyzed in duplicate was below the
detection 1imit. A precision for this batch can be estimated from the blank
spike and matrix spike if they are treated as duplicate matrix spikes. This
results in = 3% relative precision, which is consistent with previous
experience with the method. Precision is estimated to be about 10% overall

based on results from previous analytical runs. Strontium-90 in the blank was
not detectable.

The detection 1imit for the method is 8 pCi/L. Obtained values are
reported for each sample even though they are below the detection limit. They
are bracketed as a reminder that no quantitative information should be

E54-1900-003 {10/88)

FO1-001 _
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Bruce Prentice
March 31, 1992
Page 2

construed from them. They are provided as a courtesy in case the values are
to be used in any statistical analysis.

F01-00<




£00-10.1

1100-EM-1
Sr-90 Analysis (Oxalate-Nitric Acid Method)
Results Surnmary

Sr-90 +-1 Spike % Normalized

ID ALO # pClWL"  sigma** pCi/L  Recovered % Yield***
BO15T1  92-02729 [-1] a
BO15TY1  92-0p2729 [3) 3
BO15T3  92-02730 [-1] |
BOiSV1  92-02734 [0.8} 3
BO15v3  92-02735 {0.7] 3
BO15vV8  92-02738 [0.1} 4
BO1C28 92-02752 [-3] 3

MS-02729 502 43 479 105

BL-02729 [-0.1) 4

BS-02729 487 42 479 102

YS5-02729 Used to determine baich yield 89.7

“The method detection limit is calculated to be B pCi/L. AH sample and blank results
are 10 be considered non-detects, < 8 pCi/L. The obtained vaiues, provided in brackets are presented
for statistical purposes only. The error associated with them is very large relative to the obtained value.

**One sigma uncertainties are based on propagation of mass, volume, and counting uncertainties.

** *All 5r-90 analyses are calculated on the basis of their ratio to the matvix spike recovery
which has been normalized to 100% chemical recovery.

Uk Fad gy 3/21/52
Enteredby date
C 4 AL, 3 /31 [5a

I#viewed byj A date



/(?cauja” 3/, 5742_7_

GUALITY CONTROL DATA REVIEW

Project/Work Package:  19432/MB2776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: Sr-90

ALO Sample Numbers: 92-02729, 92-02730, 92-02734, 92-02735, 92-02738, and
92-02752

I have reviewed the data specified above for completeness and compliance with
praject reguirements.

\ L Gl 2/ —

¥. LeTand Danfel Date
Data Quality Officer
Analytical Chemistry Laboratory

FO2-001




Test Instruction for

1160-EM~1 Strontium Analysis

Note: Samples need to be locked at all times.

This is impact level 1 work; date and sign all crossouts.

Analysis should be done in a low level lab such as 10A, 4A
also should be adequate,

Take the specified aliquot and perform analysis per procedures PNL-

ALO-465,

Strontium-90 Analysis (Oxalate-Nitric Acid Method), and

PNL-ALO-463, Beta Counting Procedure. Use the low beta detectors
if the sample plates meet the criteria for their use (i.e. less
than 25 dpm).

BL-02729
BS-02729%
¥YS-02729
92-02729
Dup-02729
92-02730
92-02734
92-02735
92-02738
92-02752
MS-0272%

SReml.ti

BO1S5ST1
BO15T1
BO15T3
BO15V1
BO15V3
BO15Vs
Bolc2g
BO15T1

i00
100
100
100
100
100
100
100
100
100
100

ml H20

ml Hz20 200 ul Sr-¥-90 #52733-117-1
ML H20 2 ml Sr-Y-90 #52733-117-1
ml

ml

ml

ml

ml

ml

ml

ml 200 ul Sr~¥Y-90 #52733-117-1
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Sr-80 Analysis Data Sheet

Check if used
Procedure PNL-ALO-465 Rev.0, Sr-90: s
Procedure PRL-ALO-463 Rev.0, g count: o

Date Sr Prep Started &-/3-9 72 Date Completed 2- Ze)-9 Z~-

WSy Spike Volume
Blanl Spike

Pipette No., 24 /&  Volume /979 A +/- ©.3 | Date Pipetted #-/3.97
Spike ID_s-2 733.//2-/ Spike Activity o 1 ¥

v V2.c23739
Sr Carrier”- n%n/mmg“] vo%me 2m11(:/_ 99cse _,q,p&v-/

Pipette No., o 4. volume @ 9 ¥ A +/-  £-24 Date Pipetted o -/3- 22
Concentration of Sr carrier 2., /S'/n—g/i[ e
Sample 1D, Aliquot Size, and SrCO, Weights

°
Balance Nusber -~ cD- D& - £/ Ooé Teaperature {if weighing water samples) Q/

PN

Sampls 10 Biln Aliquoti‘;y-n?—h ";o’.;ii"é.i%u Yoot Dish Yt bish t:ts’:t:
G2 0272 ?5. 3&-’ AR A 2y 2y PLoség | S&
Q,#aozjﬁ - O304 VR 2 L 24330, £o0 'aﬂ%
7. 23730 (2072 s/ L2 TI3726 1 4./
99 02 23y P Vo2 | zysds| Frol¢so
09.0273 VRN AR A AT Y
224271 992L ) 99,5 | . 758\ Frere| 4. vl
o P 03729 r00.75 s 9 | 2aul) . £ 8| SF
/5L 2729 Ax yd=ler) L 7SN . TFES 3. Hwibis
e 02729 Pt oo 7D - 7959 S53.9
VS L oa729 v oraaee '7V7Z;- 79F% ASué;
chrggl_eOVgl_b_m%zsP (if 3 pipat was gej.fz é;.la aqua;a;m;::{/ ) _75,03_? ,oa-aa05 5,?\9%
Used For ALz
Pipette No. F Volume +/- Date Pipetted
Used For T
Pipette No. Vo lume +f - Date Pipetted

Sr Separation Date & Time 7-&2-92 Jor f57

. 2.4 i A
Analyst o _225/92.

Reviewe Date
SRDATA3.LOG

F0Z—-00u
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Sr-90 Analysis Data Sheet

Chect/jj used

Procedure PKL-ALO-465 Rev.0, Sr-80:

Procedure PNL-ALO-463 Rev.0, 8 count:

Date Sr Prep Started 2. /3 - 42 Date Completed & - 92~ F7_

#or My Spike Volume

Blank Spike

Pipette No. /@O 4 /& Volume /97, 9 A +/-_©:3 ) Date Pipetted 2°/3-77 -
Spike ID _¢a2.7%2 -//7-/ Spike Activity /o7 « s d,},o,,.,},/; 7 3.0 .50

T
Sr Carnercf)rfogmall?olurﬁe = 2mk /??S’—« o0 ?L~M/
G994 2 X 4 21 aa NG ‘
Pipette No. /24 22  voluime Date Pipetted_J-/3-92
Concentration of Sr carrier _Zc> /5’,7.-103//!._/

Sample ID, Aliquot Size, and 5r(0, Weights

a
Balanca Number S /0~ 24 -0/ - DL (lzTenperaLure {if weighing water sanples) 2/

) ) f. M’l ?/i 0/\5.)«1’ qéi"’ Tare Gross Nt Wt.

Saaple ID Oiin Mlquui_l,"q Yolume Analyged ¥t. of Dish Wt. of Dish of Ppt,
¢a-03729 5.3y |1 95. 530 747 %al, $O5¢ o] 522 .
Dup-01729 (3. o s 32 1,793D I. oos ‘sz :
92.027230 joo-52 | os. /) 179 7¢ 1- 7937 ley /M r
92.0223¢% TPl ) IR 7YY |- Frol | &Y. 0/?!—/3/
52,0223 (02.66 1029 1734/ |- 7930 854
92.02752 ?9.2¢ 1925 | 7526 1, &/50 | <A 4
29 2729 122075 ) s00.9 | 799/ A0 23 | &8 244
AL 2715 feoomd | 75U M. 7695 9/379;;‘:,4'19
v p217249 cooan |, Tz | 7989 | ¢3. 74
A5 27229 ] > TZM£ 7974 7??7 S'/:_-{LA?

leéolumeé (if a pipet was 2}2} fos s%all aqueou::?s}ur;e;)ﬁj 200 &% Foa > 9. S'M‘_Z
Used For /A P
Pipette No. VoTume +/- Date Plpetted
Used For MA
Pipette No. Volume +/- Date Pipetted

Sr Separation Date & Time Z.-27-83 /o2 /%

/.
il F-2 AT
Analyst / Date Reviewer Date
s - id o ae.ttwdﬁb‘-—“] »
SRDATA3.LOG e j /Jf/‘?
S' 2.
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ZOrEaQSNERT tOF LAlCUlating the 3r-7¢ Bera ACLiviTv

rield betersinatica SAUIELDD 12fi3ive
Latzulacion Date I4-Fep-z
Interna) Saaple IG 13-37%7
aCL Loa-in Nuaber Y3-27%%
bata File Kasge {(8R==-r-- i §527235
Saike vield faleulatioa , criors

+/- {error/aeasurasent) "z

Volume of Sr-Y-38 cgike solution iull 1997 ¢ &6 b, pRRRig
Concentration of Sr-1-¥8 spike at T=18/24/90 doa/al 1113 33 .2B2455
Count date of Sr-Y-90 spike ddate(vr.ac,0av) 28-Fep-92 ¢
fotal dom Sr-96 adoed ta sasple 1873 53 B.849745
Sr carrier voluae agded to soike saesle  iub) 1535 F.2 9. d0dd21
Concentration ot §r carrier  img/al) 28,13 4,84 2.2d3803
Thepretical vield o SrCO3 (18Q%) 30 ag o1y al 73 8,33 ¢.385018
actual vield of 3ri03 {orecip. weignt) iag) 53.% ¢ 9.7 2,820813
Tiae of fical 5r secaration letigeihr ain, cecl) i1 ¢
Tiae spiked saaple count bepan (&tiaeibr,ain,seci) 15:38 »
Tetal count tiae {et1seihr,s1n, 58007 00: 38 »
3ep, tiae to sidpoint of count time ]
Total counts of sgpiked samnle 18262 »
Counter used for beta count of «
sackground cpa for the counter 16.2
Calculated net cpa: smiked saaple - hackgrouns cpa 323,47 347
d/c of the counter icorrected for SrCO3 weight: 2y 2,791 6106 8.0013
Fractional vield oi 5r-98 spiked sasple (33 2.3973 2.3425
Ferceat error 5.2a

h_..:ééz.<£g;-4ZEz;-cusﬁzﬂiitjqifacnkzzééi:-éElellEE;?i:Z..
Entered bv Date

AT S 7, 1 74

Reviewed by Date

il

Thearetical vield of Sri03:
ial added carrieriiconc. added carriert ilag/B7.oZcactes 3r) 1147, 6760 3ri03/aacie)

{2

-

d/c caleulation for SrCD) loading on counting plate
dic = 3.0E585 iag 5rLO03) + £.9802
(3) Yield of Strontiua-98 spike 143

inet cpe sgike - net cpa spikedl-ei-8.653 « delta t/7-50 half-life))} » TSC ¢ d/e

15 = - - —nenae ----

WP+ doa Sr-%d
tasbga Y Decay constant for Y-38 = 2.&7 davs or o4, 8e heurs
WP = Weight of 3rC03 cpt, on the dish

TSC = Theoretical 5rCO3 ppt. weight for 1381 vield
“ltat = Interval of tise between the 3r sepafation and the aid-point of the sampie count

F02—005



1100 EM | Strordrwm dmaj—.am'd S pruza‘,ofnu‘ ves  fodumy
il v’
At
¢- e e.'jmz e ey
..-_QnZ( 2.-5.5-3r
é= é/zo HsS dpu/.-J pSr')’) e (5"‘3??'0

&= 537%.% 7 2Ly a(,?rn/ml] hSr s

Pa
(1,993 wd)( 537, 7 Y- 2 6 dpmpd )~ 10137 ¥ 53 dom, " Sr
7"643—0 dr)m ‘?051.

SrC% 'mal.d: (/9’)5 T f2t 3F.6 F l"/'ian?/‘&r.é,

(#0.15 nﬁﬁ-ﬂ)(/.%j ) T 40,2 may Sr

—I :
C-T'D.Z"‘jjz)( It maﬁr.a(&) = 0.45?M S

(0459 ot 5:)(M7,c,~.-f3 /"f'rnrrn&) = b?.?‘j‘n‘z STC% .J}-'f\a,a’n',"f&.cfﬂ /Q;‘_')tj;a

wras (15030 + ws) - (j0ri5) = 5130 2p. hime fo rudpant Laued tuaus

Nnad cpm 10262¢ . 182 ¢m = 323.87T ¢m

20t

de = (i 98} + (0.0i5\) 53 4)
= 2.9

(0. # 5 S diiny
lju'd'd = {323.3? - 323.83( |- ¢

(53.9)( 1 013)

))} L3313 » 034

= 0.99%

?W }f i/ .";%;6;//:? (92
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Soresgsheet for Caleulating the Sr-93d Beta mctisity
Jazple hctivity Letersination

Lalculation Date J§-Feb~92
Internal Saapie I 92-0272%
ACL Log=in Nuaber F2-8272%
Data File Naae {Sf~e—m—r i 21755k
Strontiua yield (fros spiked sasple calculationi 8,997
Sample Yield Calculation

3r carrier volume added to saaple sul) 1997
Concentration of Sr carrier ({ag/alt .15
Theoretical vieid of SrCR3 (1881} in ag 1) 87,79
Actual yield cof $rC0T iprecip. werghtd {agl 6.2

Tise of final saaple separation (&tiseihr,ain,sec)) 12: 15
Time sasple count began {8tize(hr aln,sech) 14143

Total count time (dtizesihr ain,sech) 3a: 58
Jep. tise to aidsoint of count time B4:43
Total counts of sasple la
Caunter used tor beta count t
Backoround cpa ior the counter 3,404
falculated net cpa: saaple - background cpa -8.87
d/c of the counter i2) I.858
Saaple voluse if liguid or weight if solid (sl or g it
Enter g if saaple 15 solid, ai if figuid KL

Sr-9% activity an the sasplewr pCi/L or plisg @31 -~1.237
Percent error 8577

¥

- %

-

Errors +i-
2.8625

8.3 B.880019
.04 8.000ER

.33 B.584833
8.2 8.3338ll

§.1%
4.185  d.6013

8.1

=2.%33 pladl

Hiniaus detectable activity 4487 aluL

+ not corrected for Sr-89 activity

M&W-Q .—A-:‘:.‘f.-.L.
intered by late

Ak Fodyy 25/

Reviemed by Date

{1) Theoretical vielg of SrC03:

sl added carrier)iconc. added carrier) (d,011412%sa0les Sr/ag)il47.c2ag Sri03/annlel

12) d/c based on 5003 loading an plate
g/t = 3,B1585(ag 5,003} + 1.9802

(3} Activity of Sr~98 in the saaple

[net cpm saaple - net cpa samplell-e™(-1a2/(Y-98 half-iife) + celta t))i & 50 ¢ dic # pCi

o=

WP« Y5 ¢ 2.22dpa + saaple weight ar volusze

Decay constant for V-8 = 2,67 days or a4. B8
WP = dWeight of SrCDJ ppt. on the dish
T5C = Theoretical SrCO3 ppt. weight for 14383 yield

haurs

dejta t = Interval of tise between the Sr separation and the pid-goirt of the saaple count

SRCALC 12713738
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J10p g Strerduarn deTw ,é[)u_mialw.t Wu}té_aju'/r,

Geni,

Haoretied »E«.LU :
(1517 ) (Rou S pyped ) 2 4024 o By

(’40 2&(1» uf‘)( ';—; l::b/n&&)= fp?.éofn} SYCO3 v

(1445 + (2o, ) = 10118 = A4S At own,

Tk ends = (’%09 - D.LoYE To.0% epme

di

W

(4.95) - (0.0\505X58.2) = 2.85 6

~dn2 (4 ?5"\1’5/( 9'.03'\-«\))}
Qc_ﬁwlj = 5( 0.0%Fppn -( o o‘-l)(l e 1 2.8%
=825 0a13X 2.228pmpl) (0 L)

= - /O P&‘/L
“ Phehrvasm
s L mi:ﬂ;h = 3foealic = 09426 ¢fm
ac
3 K

e b TT\S'-'J-E"»A’-"(Jl dﬂ.}t_c.,h'n‘\ ‘J_‘:r‘,,._,};

"o 42 = (0.2 (- 139 * 2.856

(s8.2)(0.9973)(2.22) (o)

= bipt/s
aﬁmﬁM vas ahivna  n u"b—-(-f\w art  du-t

{0 r‘d'\-und-t;’\a arfors.

Ak ?a.dnff 2/2% 42
Farswnat },  fope 2f27/2
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Jpreabsneet for Lalcuiating the Sr-94 Jeta ltivity
Saaple mctivity Deterszinsticn

Catculation Date I4-Fep-32
Internal Samsie i@ OLF-3372%
AL Log=in Huster UFLICATE
Jata File Naze {3p~----- i 273505k
Errars /=
Strontius viels {froc coiken sasdle calculation) B.9973 ¢+ B.3813
Jasple Yield Calculatien
Ir carrier voluze added to sasple ull 1397 ¢ 5.8 8, 208419
Concentration of Sr carrier  {ag/al? 20.18 €.04 2.pBO2A3
Theoretical vield of SrCD3 (1G0Y) 1n ey (1} a7, 7% 6,311 8.884633
Actual yield of Sri33 fprecip. weight! {agi 7.2 ¢ §.2 b,p0021%
Tine of final saapie separation igtimeihr,ain,secli 18:13 ¢
Tise sasple count began letiseinr,aln,seci} [4:43 +
Tatal count tiae i&tineihr ,a1n,s8cl) dd:3d +
Sep, tiae to siudpoint of count tise 84145
Total counts of ssacle 2
Counter used for beta count 7
Background cpa for the counter 4.357 »
Calcutates net cpo: sasple - backeround cos 3.ie £.11
dic of the counter t2) 2.841 8.134  B.B8i3
Sasple volume if ligquid or weight if solio (&l or g 120 8.1
Enter g i1 sasple is solid, ai if liguid HL '
Sr-90 activity in the samplere pCisL or pliig LT o078 3.136 pLiil
Fercent error 12d. 54
Minisua detectable activity 6. 159 olisk

‘r:?:nrrected for 3r-89 activity
< ) QLT
Entered by Date

o ko Ay 2/25/7 1

feviewed by Date

il} Thearetical vield of SrE03:

ral added carrier)iconc. added carrier’d,dlid12%am0les Sriagi(147.0Zag SrC03/maclel
iZ) d/c based on 3rCOJ ioading on plate

¢/c = 8.81585¢ag SrCO3) + {7682

{3} Activity of Sr-98 in the sample

[net cpa sakple - net cpa sampledl-e™(=1n2s (Y~98 half-lifei + delta t))) « T5C & dic » aCi

As - -

#F v 75 v 2.72dpa r sagple weight or voluse

Decay constant for ¥-99 = 2,67 davs or &4.28 haurs

W = Weight of 5rC03 ppt. on the dish

TSC = Theoretical SrCG3 ppt. weight for 1331 vield

defta t = Interval of time between the 3r segaration and the a1d-pornt of the caagle count

SROALE 1271379

F02—-009



ioreagsneet Tor Calculating the Sr—39 beta HELLvily
3aspie nctivity Getercinatian

Calculaticn [bate i4-Fep-1d
Internal Sasale i T-827%
nCL Loo-1n Kuader 32-32713
Data File Name (3f~=---~- ! 2738ER
Erears v
Strontium vield (rrga spiked saapie catculation: B.9973 v §.dal3
Jaaple vield Calcutation
jr carryer voluae added tu saaple (ul} i997 « a.6 9. 08819
Concentration of Sr carrier  lag/aly 815 d.84 9.008883
Theoretical vield of SrC03 (128%) in sg 1} YE] .33 0. 894833
hctual yield of SrL0J Iprecip. weight) gy ihul oy 8.2 B.348016
Tiae of final sazgle separation (étiaechr,ain,secti (8310 ¢
Tise samgle count began letiee(hr ain,sec) s 14:49 ¢
Tatal count tise etiaehr ain, sechi B0 i0 v
3ep. time te ardpoint of cpunt tize 24:45
Tatal counts of saaple 19+
Launter used for Beta count I
gackground cpa for the couater B8l x
o Calculated net cpa: saaple - backgrouad cpa -8, 84 3.21
dic of the counter 193] Z.ald 4,891 8.0812
‘ Sasple voluse if liguid oc weight if solid al ar g 108 + 8.1
. Enter g it saapie is sclid, al 1% biguid AL t
Ay
3r-98 activity in the saapleer plisL or pfi/g (3 -2.973 -3.737 plisL
o ferceat error 184,18
Minisua detectable activity g.287 pluit
- s not :nrre:ted for Sr-9% activity
»&ﬂ 2. 2L
:ntered by Date
- L_Jndw ............ YRS
ooe keviewed by bate
R (i} Thearetical vieid of 8rC03
.y tal added carrierticonc. added carriertib.dil4i29asales Sr/eal (147.42ag Sr{03/smnle}
o~ 12} dic based on SrCO03 loading an plate

dic = 8.81585(aq SrCO3) + 1,9882
(3} Activity of Sr-%8 in the sample

fnet cpm saaple - net cpa saspleii-e1-in2/ (793 nalé-lifes « gelta t))) # TSC ¢ dig + pli

= ———

wEox YS ¢ 2,37daa b sasgle weight or voluae
Decav constant for 7-93 = 2,47 davs or a4, ol hours
WP = keight ot 5eCi3 got. on the dish
50 = Theoretical SrC0J3 ppt. weight for 138% vield
delta t = Interval of tiae between the 3r separation and the aig-aaint of the saspie count

SRCALC 12/ 13470
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spreadshest for Calculating the Sr-9¢ bera mctivity
Sasple Activaty Deterainaticn

Calculation Date 24-Feb-92
internal Sample i 32-82734
acl Log-in huager FI-32734
bata File Nage (8f——----1} 27345k
Errors +/-
Stroatiua vield ifros spiked saspie calculationi a.9%73 + 8.B520
Sangie Yield Calculation
Sr carrier voluse added to saapie iul} 1597 ¢ B.d B.06881F
Concentration of Sr carrier  (ag/als 24,13 g.94 B, dBeEd3
Thearetical vield of SrCO3 (188X} in ma }) &1, 79 1.33 2.884833
Actual yield of ErLO3 iprecip. weight) {ags b4 ¢ 8.2 0.060de%
Time of final saagle separation (#tiaeihr,ain,sech) 18:15 ¢
Tiae sasple count began {etimelhr,a1n,secii IFHTR
jotal count tiae étizeihr,ain,zeci) 33:38 «
Sep. time to aidpoint of count tise 8i:is
Tatal counts of sasole ) KR
Counter used for Beta count L
background cpa for the counter d, 086 ¢
-~ Lalculated net cpa: saaple - background cpa b
d/c of the counter 12} 2.943 i.0814
Sasple voluse 1 liquid or werght if solid (st or g L83 + it
- Enter g if sampie ts solid, al if liguid HL *
Sr-%% activity in the saspierr pCisil or pli/g (3) g.387 2. %80 plisL
o Fercent error 28,83
-~ Hinisus detectable activity 0.385 pli/L
tf not corrected tor Sr-BY activity
ﬁ&égugﬁﬁ_
:ntered hv bate
. e K, Ty YL, i S
- Reviewed by Date
e (1} Thearaetical vield of SriGi:
1 tsl added carrier)iconc. added careier}(B.B3114:2%sz0les Sriag) (447.420q SrE03/esole)
- {2} d/c based en 5rCO3 loading on plate

dic = B.815850ag SrLC3) » 1, 5807
i3} Activity of Sr-98 in the saaple

{net cpe saagle - net cpa samplevi-e"i-1n2/ (¥-98 hali-lite) * delta ENI] « TEC » d/e » pli

ho= e -

WF v Y5 v 2.2Zdps ¢ sasple wesgnt or voluse

Lecay constant for Y-92 = 2,07 dass or a4, 88 nawrs

WP = Weight of SrCG3 ppt. on the dish

TSC = Thearetical SrCd3 ppt. weight for 188% vield

delta t = Interval of tiae between the Sr separation and the sid-point of the sample count

SRCALL 12/13/%8

FOZ—-011L



zoreagsheet tor Lalculating the Sr-é beta Aciinity
Saaple hetivity Deteratnation

calculation Late

4-Feo~7:
Internal Sasple 1D §2-9273%
all Lag-in huager §2-82735
Data File Kawe {SR==emy I7I55R
Strontiua vield ifros spiked sagple calculaticnd 3.9973
sasple field Caiculation
3t carrigr voluse aoded to sasple {uli 1957
Concentration of Sr carrier  (agfel) 20,13
Theoretical vield of SriP3 ((88%) in sa (1) YL
hctual yieid af SrCO3 {precip, weight) ing) 58.§

Tise of final saaple separation i(€tizeihr,ain,sacti HH¥
Fiae saaple count began {etiaeihr zinyseci)  15:la
Total count tiae i8tiaeikr,ain,secl! Bi: 10

Sep. tise to sidpoant of couni time 23 La
Total caunts of saaple 14
Counter ysed tor 3eta count 2
sackaround cpa for the counter ool
Calculated net cpa: sample - background cpa 4,83
dfc oi the counter 2 2,687
Sample volume if liquid or weight if solic {al or g led
Enter g 1f sample is solid, sl if liguid H.

Sr-90 activity in the sasplers pLi/L or pCifg (3} 8.678
Percent error 432,98
Hinisue getectanie activity 2,863
t+ not corrected for Sr-B9 activity

%.4@ 9592

Entered by Date
ol Trdeg 2/25/9%-
fieviewed by late
it} Theoretical yieid of 9rCO3:

o

"

-

-

-

-

Errars vi-
3.8603

.20

. ldh

.1

a8l i4

2,925 pliik

plisL

\al added carrier){conC. added carrier)(d.3tk4129asnles Srimgiiid7.62a0 5r03/nanle)

W

d/c based on 3rC)3 loading on plate
dic = B.31585(ag 53rCO3} + 14,9882

]

Activity of 3r-98 in the saaple

{net cpm saspie - net cpm saspledl-e*i-1n2/(¥-96 half-lifei r delta t)}] + TSC ¢ g/c + pCi

S

4 ¢ ¥5 . 2.27dpa ¢ saaple weight or voluws

Decay constant for Y-98 = 2,87 days or 44,06
WP = Weight of SrCOJ ppt. on the dish
TSC = Theoretical SrC03 ppt. weight for 1821 yield

hours

deita t = Interval of tiae between the 3r separatiss and the mid-point of the saaple count

SRCALC 1271379

F0o<2—-01<



T,

soreadsneet ror Calculating the 3-8 beta activity
Saaple activity Deterainaticon

Lalculation fate 24-Feb-92
Interaal Saasle i §2-8273&
ACl Log-in huater 72-82736
Data File Haee {Sh=mmmr ! 27385k
Errors +i-
Strontiua vield ifrom spiked sasple calculatisn: B.5973 ¢ 9,845
Zaaple Yield Calcalation
3r carrier voluse added to saaple iul) £997 ¢ o0 2.0@881%
Concentration of Sr carrier  (sg/al: 28.15 2.24 B.200083
Theoreticat vield of SrCO7 (18AT) in ag (1 o7, 7§ 2.33 2.634833
Actual yield of 5rL03 fprecip. weightl lag) 49,5 ¢ 3.2 B.6eedls
Tise of final sasple separation (etiseibr.sin,secti 18:15
Tiae sampie count began igtinethr,mn, sect} 13:ta v
Total count tise tetineiir,ain,sect)  dd:sld ¢
Sep. tiae to aidpaint of count time 83:1a
Total counts of sasple 2
Counter used for beta counat 3
background cpa tor the counter [ R-LI
Calculated net cpa: sampie - hackground cpa 8.8l 8.22
d/c of the counter i 2.728 9.0%%  3.B812
Sample volume 1f liguid or weight if solid (sl ar g 193 « 4.
Enter g if saaple is solid, al if liguid Hi t
Sr-98 activity ic the saepiest pCi/L or pli/g {3) 8.143 I.636 plifl
Fercent error £3s.78
Hini-un detectabie activity 7.875 plisi

+ not nrrected for 3r-g3 activity

W.--Z:MZE_L
:ntered by Date

MJJ;ﬁ%ﬁ ................. 228 e .

Reviesed by bate

{1: ‘Thearetical vield of SrL03:

wal added carrier)iconc. added carrier) (8.811412%sa0les Sriwa) il47,52na SrL03/analel
2} dfc based on SrCO3 ioading on plate

d

-~

c = 8.81525(ag 5rCO3) + 1.96@2
{3) hetivity of Sr-93 in the saaple

(net cpa saaple - net cpa sample(l-e*(-in2/iY~38 halt-Fife) + delta t))} # TSC ¢ a/c + pLi

WP & YS ¢ 7.22dpa + saaple weight or valuse
lecay constant for -3 = 2,47 days 4or &¢.d0 hGur s
WP = Weight of 5rC03 ppt. on the dish
TSC = Thearetical SrCOJ ppt. weight for 1dd% yield
delta t = Interval of tise between the 5r separation and the mid-point of the sasple count

SRCALC 1271396
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soraagsheet for Lalculating the 3r-73 Bata Actdwaty
Saaple Activity Leteraination

calculation Late J4-reh-¥2
Internal Saspie It S 9:-32792
ACL Log-in Ausber 32-82732
Data File Naae (S S ) 27925k
Errors +/-
Strontiua yield (froz spiked sample calcuiation) 3.9573 + B.2823
Sasple Yield Calewiation
3r carrier voluse added to saaple (ul) 1797 « S5 B.d0dRiY
Concentration of Sr carrier  [ag/eli 28.13 3,94 D, 040R03
Theoretical vield of SrCG3 (iBd1) in ag 11} &7.7% 8.37 2.284833
Actual yield of 5rCO3 (precip. weighti lag) 82,4 ¢ d.2 8.006418
Tise of final saaple separation ietiseihr,sin,seci! l§si3 »
Tise saaple count began {8Lisethr,sin,secl) 19:58 ¢
Total count tiae ietigeihr,ain,sec)) 03 ¢
Jep. time to eidpoint of count time B5: 58
Jatal counts of saaple il
Lounter uysed ror hata count 2t
Background £pa for the counter §.352 »
Calculated nec cpa: sasple - background cpa ~8. 1% §.17
4/¢ of the counter ' i2) 2.919 2.110 p.eald
Sample volume if ligquid or meight if sciid (sl or g 168 « [
Enter g if sasple 15 solid, al 1f liquid ik t
Sr~98 activity 16 the saapleer pLisL or pCiig (3} -2, 453 -2.518 pliiL
Percent errcr 181,82
Minisua detectable activaty 5,838 pLisi

vi not corrected for Sr-89 activity

L4 /- 2-ar57

Entered iy ) bate
ek g 2/25/8% ..
Reviewed by fBate

§7 Theoreticak yield of SrC0l:
tal added carrieriicanc. addes carrier) i@, 91141290a0les 5r/eql(i47,c2aq SrC03/saolel
li2) d/t based an 5r(C83 loading on plate
dic = 8.B15@50ag 5rC03) + 1.9682
{3) hctivity of Sr-38 in the sasple
[net cps sample - net cpa samplel-e*i-1nZ/[¥-38 half-iifer + deita 1)1} ¢ TSC ¢ d/c » pli

K - -

kP ¢ 3 & 2.27dpa r sagple seight or voluze

Gecay constant for V-58 = .67 days or o1, 86 naurs

WF = Weight of SrCD3 ppt. on the dish

TSC = Thearetical SrC03 ppt. weight for 133X yield

celta t = Interval af tiae between the Sr saparation and the atg-point of the saaple count

SRCALE 12413434
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ipreadsheet for Calculating the 3r-38 Beta activity
Saspie Activity Deterzination

Calculation Date I4-feb-3i
Internal Saaple IG 8L~B272%
ACL Log-in Nuaber BLANK
Lata File Wane [SR~wms=~} BL27293
Errars »/-
Strontiym yiein ifros spiked sasple calculation) B.9973 « 4.202%
Saaple Yield Calculation
3r carrier veluse agded to sasple ¢l) 1397 + u 3 .838819
{oncentration of Sr carrier  lag/eil 28.13 .4 0. BRGRAT
Thearetical vield of SrCd3 (1881) in ag (1} £7. 7Y .33 0. 084833
Rctual yield of Zri03 (precip. weight!} iagi 43.4 ﬁ 2 o.hadezl
Tiae af final saaptz ceparation idtizeinr,ain,seci) 18:15 +
Tiae saaple count began (gtiaeihr,a1n,seci) 19:58 ¢
Tetal count tise (8tizeihr,aia,secly 03:38 ¢«
Sep. time to mgpoint of count trae 25:3
Totai counts ar ssaple 181
Caunter used tor beta count 1=
tackground cpa ror the counter d.sdd *
™ Calculated net cpa: saaple - backgrouad cpe -3, 8L ]
dic of the counter W) 2,233 d.855  B.881)
™
Sample volume if liquad or weight if splid tal or g e + Bl
Enter g if sasple 15 solid, ol 3f ligquia ML t
- Sr-90 activity ia the samplese plijL or pfifg (30 -3.185 -3, 732 plisL
Percent error 3555, 54
Minimum detectanle activity 7,922 pli/L

t4 ned corrected for Sr-8% activity

44:32241‘:Zééeii7f7¢tsl_aéf;.1_22.1éElJ::::E{:@:—— .
Entered by uate

", ol ke gy /25 P

REleleﬂ nv Date
— {1} Theareticai viets of Sri03:
-3 tal added carrieriiconc. added tarrieri (8.811412%na0les Sr/mqrils7,eZag Sri03/ancie)
— (2y d/c based an SrC33 loading on plate

dic = B.815854ag SrC03) + £.5882
{3) Activity of Sr-%d in tne saaple

[net cpa saspie - net cps sasplet-e™i-Inis1¥-98 nali-life, » oelta tit] « TS0 & dic v pCi

A=
WP x 15+ Z.2Zdpe ¢ sagple weight or veluze
Decay constant dor 1-30 = 2,57 days or o4. 86 hours
= deight of SrC03 ppt. on the dish

15[ = Thearetical "SrCOT ppt. weight for 180% yield
delta t = Interval of time between the 3r separation and the aid-point of the saaple count

SRCALE 12713792
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Soreadsneat for Caltulating the Sr-3@ fEta activity
Zaicle metyirty Detersansticn

Calculatran Date 2i-Feb-92
Internal Saapie 1& yS-272%
ACL tag-in Nuaker SUhNn SPIKE
lata File Naze (SR=mmmm- ] 5327538
Errore +/-
Strontiua yield ifroa spiked saaple caleulatians 8.9973 «+ 4.80625
Jample Yield Calculation
3r carrier voluze adoed to sasple (ull 1957 ¢ 3.0 3. 833319
Concentration of Sr carrier lag/al) 20,13 d.04 3, 500983
Theoretical yield of 3rCO3 (138X} in aa (1) 87.79 4.33 2.234833
Actual yield of SrCO3 lprecip. weight} iag) 1.3+ 3.2 d.Bapd1s
Time of final saacte separation {(dtiaeihr, ain,cec)) 18:45 ¢
Tiae sasple count began iBtiaenr, ain,secil 15:38 ¢
Totaj count trae {etigerhr Gin,secl) dd: 38 ¢
Sep, time to eidpoint of count tice 25:38
fatal tounts of saaple 1424 #
Counter used for beta caunt LT
backoround cpa tor the counter 15,904 ¢
Calculated net cpa: saaple - Background cpa 3157 .45
dic er the counter i2 2,735 4.397  B.dei2
Sasple voluse it liquid or weight if salid {al ar g 168 « 2.1
Enter g 1 siaple is solig, el if liguia KL '
Sr-98 activity 1n the saaplerr pCi/L or pLijg (3 487,263 4%.483 pliL
Percent error 8,72
Minisud detectagle activity NA o plisL

#+ not corrected for Sr-89 activity

ﬂ..&:&w_z;ﬁf_ﬁif
Entered by rate

Y .77 S ¢ Y-V & S

Feviewed by Date

{4} Thearetical vield of SrCO3:

‘el added carrierticonc, added carrier)iB.8]14127smgies Sr/agiél47.82ag SrC03/amclel

(2} d/c based cn SrC03 loading on piate
d/c = B.815834aq 5rC03) » 1.98R2

{3} Activity aof Sr-92 in the saaple

[net cpa sasple - net cpn sample{l-&"(-1n2/1¥-9B hali-fife) = geita t))) # TSC ¢ g/c » pli

f = - - -—

af + Y5 ¢ 2,27dpa v sasple eerght or voluae

Uecay constant for v-9@ = 2,47 davs or b4, 88 haurs
WP = Beight of SrCO3 ppt. on the dish
TSC = Theoretical Sr€03 ppt. weight for 182% yield

delta t = Interval of time between the 3r separation and the aid-goint of the saaple count

SACALC  12/13/98
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Soresgsnes: tor Lalcuiating the 3r-3é Betd mctivity
Sasole activity Deterzination

8, quealy
2. 082003
B.884013
i.paeell

3.9813

plest

Caigulation Date I4-Fep-77
Internal Saaple 1i R3-17%%
nCL Log-in Nuzber MAThiN SFIRE
Data File Naae {Sf===-nn f h327295

Errors ti-
Strontiua viela ifroa spiked ssaple calculationi B.7973 & §.d038
Saaple Yield Calculsticn
5r carcier voluae ajded to sasple ul) 1397 » 5.8
Conceatration aof Sr carriar  lug/eli 20,15 d.d4
Theoretical yield of SrCO3 (122%) inag 1) 87,79 3.33
Hetual vield of SrCO3 lprecip. weight) {2y, 56.2 ¢ 8.2
Tise of final saaple separation tetisethr .ain,sect’ IR
Tiae saapie count cegan letiaeibr,ain,sac)) 15:38 ¢
Total count tiae iBtiaeshr,an, zect) 98:38 +
Jep. time to midgoiat of coust tiae 85:38
Total counts of sazaie i32a
Tounter used tor teti count oB ¢
backaround cpa for the counter 15,408 ¢
Calculated net cpe: sample - bhackground cos 3547 143
a:¢ of the counter (2} Z.85 9183
dampie voluee it liguid or weight i7 solig al or g 196 + 6.l
Enter g 1f sasple 1s solid, al if liquid hi r
Sr-9% activity in tne saapleee pLi/L or plasg (30 592,178 1Z2.8%
Fercent errar 8,54
Minlsua detectable activity NA o plasl

+¢ not corrected for Sr-B9 activity

ety Ao RI9%a
Date

_.Jfﬁdvﬂ?:/zﬂjz._ .......

keviesed by

Entered by

i} Theoretical yietd of 5rlG3:

18l agoed carrieriiconc, added carrieri d.31141%5as0ies Sr/sg) (147,325g
13} dfc based on Sri03 loading an plate

dic = 3.B1585%¢ag SrC0D) + 1,9832

{3) Rctivity of Sr-%8 in the sasple

SrC03/nsole)

[net cpa sasple - net cps saspledl-"«-iaZs iV-98 half-lifei » deita tii} « T80 r gég # pCi

o= - e mm AR ML mmLe e ————

WP v 75 ¢ L73dpa ¢ saeple aeight or voluwe

Decay constant for -9 = 2,87 days or 54, 88 naurs
aF = Weight of 3r((03 opt. on the dish
TSC = Theoretical 5rC03 ppt. weight for 1E3% yield

delta t = Iaterval of tiae between the §r separation and the aid-goint of the saaple count

SRCALC  12/13/%%
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%‘% Ba"e"e Projest Number 19432

Pacific Northwest Laboratories Internal Distribution
File/LB
Daic March 31, 1992
To Bruce Prentice
Fom  J. H. Kaye 9 j/_fy%?,,
subjer  IRIT RESULTS FOR -EM-1 WAT

Eighteen groundwater samples and their corresponding QC samples were prepared
and analyzed according to procedures PNL-ALD-441, Radionuclide Separation and
Analysis Procedure for Tritium, and PNL-ALD-443, Liguid Scintillation Counting
Procedure for Tritium. The sample preparation, distillation and counting were
performed in building 329 in the 300 Area.

A nominal 50-ml volume of sach groundwater sample was analyzed. A raw water
sample spiked with tritium was not analyzed for determination of the batch
recovery factor, F.. The procedure does not require it be run. This factor,
F_ should be 100% Based on the principle of the technique. In the calculation
pﬁase. the recovery correction factor, F,_ is assumed to be 100%. The
recovery of the spike added te the blank was 89 percent, and that of the
matrix spike was 74 percent. The latter is 1 percent lower than the target
accuracy of +25 percent. It is unknown why the matrix spike recovery was sa
low. Effort is currently underway to improve our application of this
procedure for this and other matrix types, and thus improve our matrix spike
recoveries,

Because the duplicate sample activity was bejow the method detection limit,
the precision could not be calculated for this batch. However, a precision
estimate can be obtained from the results for the matrix spike and the blank
spike, which yields a relative percent difference of 18 percent. This is
within the target value of 125 percent. The method detection limit
calculation is based on the blank count rate. For this method two blank count
rates were taken, one in the first LSC tritium run and again in the re-count.
From this data, two detection limits were caiculated: 440 pCi/lL and 450
pCi/L. For this analysis run and for simplicity, the method detection limit
is considered to be 450 pCi/i.

Procedure PNL-ALO-441 calls for counting duplicate aliquots of each sample
after distillation. The second aliquot of samples BO1BW8 and BO15V1 gave what
appears to be erroneously high count rates. This is probably due to improper
positioning of the scintillation vial in the counting chamber by the automatic
sample changer. (This situation has occurred previously.) Therefore, these
samples and their duplicate aliquots as well as the blank spike, matrix spike,
and water standard samples were recounted. The recounts of the two samples
and their carresponding duplicates showed good agreement.

Sample BOIBWS showed a positive result. This sample was re-counted (with the
set described above) to confirm the positive value. The average activity
based on the two count rates is 4950 + 120 pCi/L. Sample BOIBX1 also gave a

ES4-1900-001 [10/89)
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Bruce Prentice
March 31, 1992
Page 2

positive value (1160+140 pCi/L). At the time of the analysis the counting
rate was only slightly above the detector background and was not immediately
recognizable as being a positive result; therefore, this sample was not
automatically recounted. The tritium levels in the remaining sampies are at
or below the MDA.

The detection limit for the method is estimated to be 450 pCi/L.
Obtained values are reported for each sample even though they are below this
detection Timit. They are bracketed as a reminder that no quantitative
information should be construed from them. They are provided as a courtesy in
case the values are to be used in any statistical treatments.

File - T1100EM1.NAR
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TRITIUM ANALYSIS RESULTS FOR 1100-EM-1 WATER SAMPLES

ENTERED BY ./ , .4 -c’;; DATE -3,/ /72
REVIEWER ( 4/ A/... DATE 3 /3. /52
e o
Client ALO Tritiurn +- Rei. Pct. Pct. Spike
Sample No.  Sample No. (pCi/L) 1 sigma* Ditference  Recovery
B015S8 92-2728 [100] 130
BO15T1 92-2729 [120] 130
BO15T3 92-2730 [190] 130
BO15TS 92-2731 f~40] 130
BO18T7 92-2732 [-90] . 130
BO15T9 92-2733 {-10] 130
BO15V1 92-2734 [90] 130
BO15V3 92-2735 [120] 130
BO15V8 92-2738 11304 130
BO1BVE 92-2744 [-50] 130
BO1BVY 92-2745 [170] 130
BO1BVS 92-2745-D [319] 130
BO1BVS 92-2745-MS 32720 420 74
BO1BV9 92-2745~MS rc 32680 420
Biank spike"" 39290 480 18 89
Blank spike** rc 39380 480
Biank** [300] 130
BO1BW2 92-2746 [240] 130
BO1BWS 92-2747 5100 170
BO1BWS 92-2747 rc 4800 170
BO1BWS 92-2748 [100] 130
BO1BX1 92-2749 1160 140
BO1C38 92-2750 450 130
BO1C11 92-2751 |380} 130
BO1C28 92-2752 |350] 130

D = duplicate

MS = matrix spike

rc = recount

The method detection limit is estimated to be 450 pCi/L. The obtained values below the
detection limit, provided in brackets, are presented for statistical purposes only. The
arror associated with them is very large relative to the obtained value.

* One sigma uncertainties are basad on propagation of

mass, volume, and counting uncertainties.
** Blank and Blank Spike - used Milli-Q water

G01-009
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QUALITY CONTROL DATA REVIEW

Project/Work Package:  19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterization
Requested Analysis: Tritium
ALO Sample Numbers: 92-02728 - 92-02735, 92-02738, 92-02744 - 92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

M St Y0 [1
J. Leland Daniel Date

Data Quality Officer

Analytical Chemistry Laboratory

G0O<—-001



L.

[

I

S 7 .
%“s Ba"elle Project Number 19432

Pacific Northwest Laboratories Internal Distribution

8. Prentice

Date February 4, 1992 é%?g;fg-l File

To Nancy Wynhoff
From  Sandy Fadeff/.r.jhﬁg

subjea Iritium Analysis on J1Q00-EM-} Sample

The tritium analysis procedure, PNL-ALO-441, Radionuclide Separation and
Analysis Procedure for Tritium, may be confusing with regard to section 4.4.1

and F_, the recovery correction factor (section 6.2). This mema is intended
to clarify any confusion.

Neither the proposal nor the ARF requires the need of a recovery correction
factor. In the past this factor has been determined to be about 95%. It is
believed this factor will add another measura of uncertianty to the final
results. The recovery {or accuracy) of the method will be determined based on
the results of the matrix spikes and blank spikes. For purposes of
calculations (section 6.4), the F_ factor will be considered 100%.

E54:1000-001 (10/89)
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M82775 Tritium Analysis Instructions Page 1 of 2
for 1100-EM-1 Water Samples

Prepare the following samples, duplicate, blank spike, matrix spike and blank
according to the procedure PNL-ALO-441, Rev.0. Be sure to measure the aliquot
of water for BS-2745 and MS-2745, since this is needed to calculate recovery
of the tritium spike.

Sample ID Type Volume Spike Soln. Spike Vol.
92-2728 water 50 ml -
92-2729 water 50 ml -
92-2730 water 50 ml -
92-2731 water 50 mi -
92-2732 water 50 ml -
92-2733 water 50 ml -
92-2734 water 50 ml -
92-2735 water 50 m -
92-2738 water 50 mi -
92-2744 water 50 ml -
§2-2745 water 50 mi -
§2-2745D water 50 m] -
MS-2745 water 50 ml #52733-109-100 500ul
BS-2745 MilliQ HO0 50 ml #52733-109-100 500ul
BL-2745 MilliQ H,0 50 m] -
92-2746 water 50 m] -
92-2747 water 50 al -
92-2748 water 50 ml -
92-2749 water 50 ml -
92-2750 water 50 ml -
92-2751 water 50 ml -
92-2752 water 50 ml -

GO02—-000v
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MB82775 Tritium Analysis Instructions Page 2 of 2
for 1100-EM-1 Water Samples

Double-distill each sample.

Prepare duplicate aliquots of each distillate and count them per PNL-ALD-443,
Rev.(.

Also prepare and count the following as required by PNL-ALO-441, Rev. 0:

Distilled Water Standards (for d/c) and Bianks (for bkgd): These are
pipetted only and not distilied. (See Exhibit 2, page 1 of PNL-ALO-441):

2 4ml blanks pipetted from stock of distilled deep well water
Distilled deep well water with 50ul of tritium spike #52733-109-1
Distilled deep well water with 100ul of tritium spike #52733-109-1

Since no raw water std has been requested to determine a recovery correction
factor, F,, calculate assuming F_ = 100%.

H31100EM. INS
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TRITIUM ANALYSIS LOG SHEET

Page 1 of 2

Pipet No. Nominal Vol. Calibrated Vol. + Error Date Pipetted
YH- 8 50 _1ambda 0499320000 W 2. 792
9 - 6 100 lambda 2.0990F . 0on ] LY o~ 7 TR
98 -13 4 ml 29293 20,0062, ) _2-1-12
YR 0 500 lambda 0. 5002% 0.0028 ~ | o -1-92

8ee LRARS5Y4RTO p [T Ao coliliabamms and duck wis

COUNTING ALIQUOTS FOR ALL SAMPLES:

Sample No:  92-2728 Sample No: 92-2729
Nominal Vol: Yol Nominal Vol: fal
Sample No:  92-2730 Sample No: 92-2731
Nominal Vol: 7. Nominal Vol: Y o |
Sample No:  92-2732 Sampie No: 92-2733
Nominal Vol: Homi Nominal Vol: 4.
Sample No:  92-2734 Sample No: - 92-2735
Nominal Vol: Hom| Nominal Vol:__ ¢ .|
Sample No:  92-2738 Sample No: 92-2744
Nominal Vol: Yol Nominal Vol: H |
Sample No:  92-2745 Sample No: 92-27450
Nominal Vol: oo b Nominal Vol: 4, .0
Sample No:  MS-2745 Sample No: B5-2745

*Vol. to distill #7. i‘]‘?OLO'Oﬂ?

*Vol. to distill 481990590413

Zm

Spike ID: &3133-10%-1cD Spike ID:_42v33—/06 .00

Nominal Spike Vol: oo Nominal Spike Vol: .soo™

Nominal Vol: 4. Nominal Vol: ykuﬁ
Sample No:_ BL-2745 Sample No: 92-2746

Nominal Vol: 44uﬂ Nominal Vol: Yl

¥ 4A-1Y q.L324¢ ‘_'0.0Q\\Qm\ (6><> {or MS € B val da digdirl

2-6-92

GOZ—009



TRITIUM ANALYSIS LGG SHEET Page 2 of 2

Sample No:  92-2747
Nominal Vol: Yo
Sample No:  92-274%¢

Sample No: 92-2748

Nominal Vol: e{h/
Sample No: 92-2750

Nominal Vol: ‘ﬁ»/ Nominal Vol: 7ﬂ~f7
Sample No:  52-2751 Sample No: 92-2752
Nominal Vol: ?5&F Nominal Vol: ?Cvu}/
Blanks (Bkgds): MNominal Volume, each y,kjf
Distilled Water Stds: Spike 1.d. S 3723205/

Std #1 nominal vol. S0 A $td #2 nominal volume Lo

wig o WPl 3-7-02

Analyst's Signature Date

H31100EM.LOG

\ 2[4 [e2
Reylewer's Algfature " Date
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%?Baﬂeue - E 3000 TRI CARB 0,
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PROG 1 USER 1
CNT CH 12 1 TIMES
CSS 1 TIMES
SCR =2/1
AQC =NO
RCH =NO
CALC= 1
PST =  100.00 MIN
QACF = G H#
CH 1 1.00 2 SIGHA % \,;ﬂ
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Q0 2 SIGHA B Yih}vﬁr
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0 LSR
.0 BKG
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SAMP P03 CH CFPM 2s%  TIME ELTIME SCR
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2  52518.18 .99
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FOATELN § 4 [VIPD o 4} 4

CNT CH 12 1 TIMES
Css 1 TIMES
SCR =2,/1
AQC =NO
RCM =HO
CALC= 1
PST = 100.00 MIN
QCF = 0 H% /fﬂ
CH 1 1.00 2 SICMa %
.0 LSR . u:ﬁ- ’q’,l
.0 BKG
.00 2 SIGHA B qu”ﬁ J?;anUQD
0 LL (2
397 UL
CH 2 1.00 2 SIGMa ¥
0 LSR
.0 BKG
.00 2 SIGMA B
180 LL
357 UL
SAMP POS CH CPM 253%  TIME ELTIME SCR
1 282 1 15,02 5.15 100.00 101.09 L7391 oo sl
2 11.83 5.73
2 293 1 57418.18 .85 .77 1c2.00 .908 HDoowok
2 52148.05 .98
3 294 1 13.27 5.48 100.00 202.85 . 894 544
2 iT.87 &5.80 /

4 295 1 13,08 5.52 100.00 303.70 .905 @z
2 11.82 5.81

5 298 1 13.39 5.46 100.00 404.55 .908 #¢..27944
2 12.15 5.73 G752

6 297 13.37 5.46 100.00 505.40 .890 | 4
> IT91 5.79

7 288 1 13.71 5.40 1060.00 <£06.25 .918 92-274¢A
2 1255 5.684

8 299 1 13.10 5.52 100.00 707.10 .922 1 R
2 TI2°08 5.75

8 11 24.83 4.03 100.00 808.02 .827 93-27474
2 20.38 4.42

1 2 1 24.94 4.00 100.00 908.82 .822 | g4
2 20.51 4.41
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TRITIUM CALCULATIONS FOR LIQUID SAMPLES, page 1
FOR PNL-ALO-441 not using Recovery Factor, Fw

Spreadsheet file name: H3LIQGEN, Rev.

Data file name: EM13H2
Date Counted 02/12/92
Sample Counting Time,min 100.00

Tritium Std No. 52733-109-1
Date Callibrated 10/23/90

aliquot error

=«I.D.-m ml ml --Ccpm~--
Blank #1 3.9223 0.0062 13.27
Blank #2 3.9223 0.0062 13.08
Avyg 13.18
S5td dev 0.13
Propagated, lsigma 0.26
50ul Std 0.0493 0.0003 12925,17
100ul std 0.0990 0.0001 26293.26
Avg d/c
Std dev
Propagated, 1 sigma
------- SAMPLES~==~===—=
aliquot error
=~I.D.~-- ml ml ~-Cpm-~
Sample I.D, = 92-2734
dup 1 3.9223 0.0062 13.39
dup 2 3.9223 0.0062 13.37
avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2748

dup 1 3.9223 0.0062 13.71
dup 2 3.9223 0.0062 13.10
avg
std dev

propagated, 1 sigma
MDA (propagated)

1 (1/8/91)

Entered by: DLM

Date Cale’d

Activity=
error=
Half-Life =

d/c

3.622
3.575

3.598
0.033
0.046

pCi/ml

0.089
0.081

0.085
0.006
0.130
0.450

0.221
-0.031

0.095
0.178
c.131
0.450

GOZ—-01'¢

02/29/92

1.022E+06
1.748E+04
12.3 years

d/c
error

0.068
0.063

error,
pCi/ml

0.184
0.184

0.186
-0.183

dpm/ml
dpm/ml



TRITIUM CALCULATIONS, page 2

aliquot error
=-=I.D,=- ml ml
Sample I.D. = 92-2747

dup 1 3.9223 0,0062
dup 2 3.9223 0.0062
avg
std dev

pPropagated, 1 sigma
MDA (propagated)

Sample I.D, = BS5-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev
propagated, 1 sigma

MDA (propagated)

Sample I.D, =

dup 1 3.9223 0.0062
dup 2 3.9223 0.0062
avyg
std dev

propagated, 1 sigma
MDA (propagated)

Qaaiio s Hisllrr  2-08-2

MS-274Y 5

~ ENTERED BY/DATE

Date Counted: 02/12/92
Filename: EM13H2
error,
--cpm-=~ 25% pCi/ml pCi/ml
24.63 4.03 4.734 0.239
24.94 4.00 4.862 0.240
4.798
0.091
0.169
NA
109.74 1.90 39.905 0.681
107.24 1.93 i8.872 0.669
39.388
0.731
0.477
&-%\Q” NA
%’ 1l
91.99 2.08 32.570 0.587
92.50 2.07 32.780 0.590
32.675
0.149
0.416
NA
| Soen 3[3/%
IEWED-B AT

GO=—-015



TRITIUM CALCULATIONS FOR LIQUID SAMPLES, page 1
FOR PNL-ALO-441 not using Recovery Factor, Fw

Spreadsheet file name: H3ILIQGEN,
Data file name: 1100EM3H
Date Counted g2/07/92
Sample Counting Time,min lo0.00

Tritium Std No. 52733-109-1
Date Calibrated 10/23/90

aliquot error

-=I.D,~- ml ml -=-Ccpm~-
Blank #1 3.9223 0.0062 13.14
Blank #2 3.9223 0.0062 12.24
Avg 12.69
Std dev 0.64
Propagated, lsigma 0.25
50ul Std 0.0493 0.0003 13128.94
100ul std 0.0990 0.0001 26101.90
Avg d/c
Std dev
Propagated, 1 sigma
------- SAMPLES=~=======
aliquot error
--I.D.-- ml ml --cpm—--
Sample I.D. = 92-2728
dup 1 3.9223 0.0062 12.94
dup 2 3.9223 0.0062 12.94
avg
std dev
propagated, 1 sigma
MDA (propagated)
Sample I.D, = 92-2729
dup 1 3.9223 0.0062 13.34
dup 2 3.9223 0.00862 12.64
avg
std dev

propagated, 1 sigma
MDA (propagated)

Rev., 1 (1/8/91)
Entered by:
Date Calc’d

Activity=
error=

Half-Life =

25% d/c
5.51
5.71

Q.85 3.568

0.85 3.604

3.586

0.025

0.046

25% pCi/ml

5.55% 0.103

5.55 0.103

0.203

0.000

0.128

< 0.440

5.47 0.268

5.62 -0.021

0.124

0.204

0.128

< 0.440

GO<—01Y

DLM
02/29/92

1.022E+406
1.748E+04
12.3 years

d/c
error

0.067
0.064

error,
pCi/ml

0.181
c.181

0.182
-0.179

dpm/ml
dpm/ml



TRITIUM CALCULATIONS, page 2 Date Counted:

Filename:

aliquot error
--I.D.-- ml ml --Ccpm=-=- 25% pCi/ml

Sample I.D. = 92-2730
dup 1 3.9223 0.0062 13.21 5.5¢C 0.214
dup 2 3.9223 0.0062 13.11 5.52 0.173
avg 0.194
std dev 0.029
propagated, 1 sigma 0.129
MDA (propagated) < 0.440

Sample I.D. = 92-2731
dup 1 3.9223 0.0062 12.36 5.68 -0.136
dup 2 3.9223 0.0062 12.85 5,57 0.066
avyg -0.035
™ std dev 0.143
propagated, 1 sigma - 0.127
MDA (propagated) < 0.440

o : aliquot error
==I.D.-- ml ml --Ccpm-- 25% pCi/ml

Sample I.D. = 82-2732
o~ dup 1 3.9223 0.0062 12.33 5.69 -0.148
dup 2 3.9223 0.0062 12.61 5.63 -0.033
avg -0.091
- - std dev 0.082
propagated, 1 sigma 0.126
o MDA (propagated) < 0.440

Sample Y.D. = 92-2733
. dup 1 3.9223 0.0062 12.71 5,60 0.008
. dup 2 3.,9223 0.0062 12.64 5.62 -0.021
avyg -0.006
bpi std dev 0.020
propagated, 1 sigma 0.127
MDA (propagated) < 0.440

aliquot error
-=1.D,== ml ml --cpm~-- 25% pCi/ml

Sample I.D. = 92~-2735
dup 1 3.9223 0.0062 13.14 5.51 0.185
dup 2 3.9223 0.0062 12.83 5.58 0.058
avg 0.121
std dev 0.090
propagated, 1 sigma 0.128
MDA (propagated) < 0.440

GO<—-0<0

02/07/92
1100EM3H

error,

pci/ml

0.182
0.182

-0.178
0.180

error,
pPCi/ml

-0.178
-0.179

0.179
-0.179

error,
pCi/ml

g.182
0.180



TRITIUM CALCUTATIONS, page 3

aliquot error
-=I.D.-- ml ml

Sample I.D. = 92-2738
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avyg
std dev

propagated, 1 sigma

MDA (propagated)

Sample I.D. = 92-2744
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma

MDA (propagated)

aliguot error
~=I.D.-- ml ml

Sample I.D. =
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev

propagated, 1 sigma

MDA (propagated)

Sample I.D. =
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg
std dev
propagated, 1 sigma
MDA (propagated)

aliguot error
_-Ion--_ ml ml

Sample I.D. = MS-2745%
dup 1 3.9223 0.0062
dup 2 3.%223 0.0062

avg

std dev .
propagated, 1 sigma
MDA (propagated)

92-2745

92-2745D

Date Counted:

Filename:

~~Ccpm-- 25% pCi/ml
13.15 5.51 0.189
12.87 5.57 0.074
0.132
0.082
0.128
< 0.440
12.11 5.74 -0.239
13.05 5.53 0.148
-0.045
0.274
0.127
< G.440
--cpm-- 25% pci/ml
12.41 5.67 -0,115
13.78 5.38 0.449
0.167
0.399
0.128
< 0.440
13.22 5.50 0.218
13.64 5.41 0.391
0.305
0.122
g.129

NA
~=-Cpm=-=- 25% pCi/ml
92.57 2.07 32.898
91.70 2.08 32.539
32.718
0.253
0.415

NA

GO=Z—0<1

02/07/92
1100EM3H

error,
pCi/ml

0.182
0.180

-0.177
0.181

error,
pCi/ml

-0.178
0.185

0.182
0.184

error,
pCi/ml

0.589
0.58%



TRITIUM CALCULATIONS, page 4

aliguot error
w=l.D,=~~ ml ml

Sample I.D. = BL-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg

std dev
propagated, 1 sigma
MDA (propagated)

Sample I.D. = B5=-2745
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg

std dev
prepagated, 1 sigma
MDA (propagated)

aliquot error
-=I.D,=~ ml ml

Sample I.D. = 92~2746
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg

std dev
propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2747
dup 1 23.9223 0.0062
dup 2 3.9223 0.0062

avg

std dev
propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-~-2749
dup 1 3.9223 0.0062
dup 2 3.9223 0.0062

avg

std dev
propagated, 1 sigma
MDA (prcpagated)

——cpm——

13.35
13.49

106.47
109.71

—-cpm——

13.58
12.96

24.49
25.63

15.62
15.37

Date Counted:

Filename:

25% pCi/ml
5.47 0.272
5.44 0.32%

0.301
0.041
0.129
NA
1.93 38.622
1.90 39.956
39.289
0.944
0.475
NA

28% pCi/ml
5.42 0.367
5.55 0.111

0.239
0.181
0.129

< 0.440
4.04 4.860
3.95 5.329

5.094
0.332
8.170
NA
5.06 1.207
5.10 1.104
1.155
0.073
0.136
NA

GOZ—0LZ<

02/07/92
1100EM3H

error,
pCi/ml

0.183
0.183

0.663
0.680

error,
pCi/ml

0.184
0.181

0.237
0.2423

0.154
0.192
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TRITIUM CALCULATIONS, page 5

aliquot error

-=I.D.-- ml ml --cpm——
Sample I.D, = 92-2750
dup 1 3.9223 0.0062 13.91
dup 2 3.9223 0.0062 13.63
avg
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2751
dup 1 3.9223 0.0062 13.56
dup 2 3.9223 0.0062 13.64
avy
std dev

propagated, 1 sigma
MDA (propagated)

Sample I.D. = 92-2752
dup 1 3.9223 0.0062 13.41
dup 2 3.9223 0.0062 13.69
avg
std dev

propagated, 1 sigma
MDA (propagated)

é;gaa ;fzzg;%ﬁdﬁé;v 2-28 5 =

Date Counted:
Filename:

25% pCi/ml

5.36 0.502
5.41 0.387

0.445

0.082

0.131
NA

5.43 0.358
5.41 0.391

0.375

0.023

0.13¢C
NA

5.46 Q.297
5.40 Q.412

0.354

0.082

0.130
NA

- ENTERED BY/DATE

02/07/92
1100EM3H

error,

pCi/ml

0.185
0.184

0.184
0.184

0.183
0.1684

g.ﬁ gi ﬁg 3/3 [92
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Building 329 Radiochemistry
Sample Log-In Form

Requester _ 20 BP | Date_ 3 -31-9&

Phone & -5 802  Mail Stop P7-27 Project No.

Wk Pkg No. Date Required Impact Level XL

SOW No. Specify QA requirements if other than GPS for IIl
or 1 blank, 1 duplicate, and 1 blank spike per batch for [ or II.

dze T X
Sample Description LY

Analyses Required T'o ) TBj_ P_q,_j TR,
N J

Radiocactive Contaminants / Estimated Levels

Bolsts7 ~ 2, 500 o
BolS64 2 ) own [ Ar

Other Sample Hazards (e.g. toxic, acid, caustic, etc.)

Excess sample pickup and removal contact ph.
Sample Identification Number: 329 1D:
Boss 7 123 ¢
Bois g 1339
login.FRM
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ﬂﬁr roject Number
%.%Ba"e“e Project Number 19432

Pacific Northwest Laboratories Internal Distribution

File/LB
Daie March 11, 1992
To Bruce Prentice

From  Sandy Fadeff d-f-ﬁhﬁé’

subject  ACtivity Analysis Using Liquid Scintillation
Counting on 1100EM] Samples

Liquid scintillation counting (LSC) was used for measurement of the beta
spectra of six groundwater samples and the corresponding QC samples. A QA
approved procedure has not been written to cover this activity. Therefore,
all effort in performing this analysis is documented herein.

A 500 ml aliquot of each sample was concentrated by evaporation to 25
ml. From this a 10 ml portion of each sample was transferred to a 20 ml LSC
vial and mixed with 10 ml Instagel liquid scintillation cocktail. This latter
step was performed in duplicate for each sample. The samples were transferred
to building 325 for counting on a Tow background 2260XL Tiquid scintillation
counting system (serial number 103039). The LSC was operated per the
manufacturer’s instructions. The energy region analyzed ranged from 0 to 2000
keV. The low background mode of operation covers the range from 0 to 500 keV.

The LSC sample and standard spectra resulted in significant quenching.
(This is noted by the “tSIE" factor where a number of 1000 signifies no
quenching and the lower the number the more quenching occurs.) Quenching
results in peak shifting to lower energy levels, peak broadening and lowering
of intensity. Quenching may be caused from the varying amounts of salt in the
sampies or to the HNO, added to the samples as a preservative in the field, or
perhaps a combination of the two. The blank and blank spike resulted in more
quenching than all but one of the samples. The reason for this is unknown.
It is suspected that too much HNO, was added in an attempt to imitate the
sample matrix. More effort would be required to resolve this problem.

In order to compensate for the significant amount of quenching in the
samples, further analyses were performed to create a quench curve. This
entailed analyzing a constant amount of **Tc with various amounts of
nitromethane (to cause the quenching) added to the Instagel scintillator. The
resulting quench was not enough to bracket the sample quenching. Therefore,
the blank spike from the sample analytical run was used to provide the low-end
quench point {tSIE = 41). From the spectra obtained, the location (in keV
units) corresponding to the maximum count1ng rate was determined visually.

This peak location for each quenched **Tc standard was plotted as a function
of the tSIE factor by hand, establishing what appears to be a linear fit. The
sample tSIE factor was located relative to the line identified by the curve
(hand drawn) so that the approximate region expected for the *T¢ peak could

be located. The theoretical peak location was then compared to the sample
peak location({s}.

HO1-001

ES4-1900-001 (10/89)



Bruce Prentice
March 11, 1992
Page 2

Despite the severe gquenching encountered, some general statements can be
made to help interpret the results of these beta spectra. Because quenching
causes the energy peak to shift to lower energies and it tends to broaden
peaks, the results given should be considered as approximate rather than
absolute. Good agreement with the theoretical *Tc locations and the sample
peak locations is obtained for all samples except one, BOISV1 (which had the
most quenching). The shape of this sample spectrum does not conform with the
other sample spectra shapes. It disE1ays a broad leading shoulder on the peak
located at about 7 keV (theoretical Tc peak at 3keV}. This may be due to
the extreme quenching of this sample (tSIE equals 29), an instrumental or
procedural limitation, or more likely, a combination of beta peaks. Sample
number BO15V3 displays two peaks, one in the expected ¥Tc region and the
other at a higher energy. Sample number B01C28 was difficult to interpret in
that the beta spectrum was very broad with no definitive peaks, and it was
close to the background. Signal above the background was evident in the *°Tc
region. It appears that two very low level peaks may be present with energies
greater than that of the ¥1e.  The activity of samples BO15T1, BO15T3, and
BO15V8 appears to be solely due to *Tc. A tabular summary of the results is
attached.

In order to enhance this study a quench curve should be generated with
more points close to the sample quench points (tSIE ranging from 29 to 144).
In order to better define the energies of the other peaks, an analytical
strategy will need to be developed. This was considered beyond the scope of
the phase 1 part of this program.

. Due to the high quenching of these samples as well as to the presence of
higher energy peaks, it was not possible to determine endpoint energies. No

alpha activities are represented in these LSC spectra. The low-background
mode of instrument operation was used and it rejects alpha pulses.

Isc.rpt
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1100EM1 LIQUID SCINTILLATION COUNTING RESULTS

Fit Peaks found (keV)
Sample ID ALO # 1SIE Factor kev* first second third
BO15T1 92-02729 65 8-8.5 8-9
B0O15T3 92-02730 63 8-8.5 8-9
BO15V1 92-02734 29 2.5-3 2.2-7 **
BO15V3 92-02735 81 10.5-11 9-10 30-32
BO15VS 92-02738 144 20-21 23
B01C28 92-02752 71 9-9.5 7 23 60
B015C28 mairix spike 139 19--20 20

*Tc-99 peak location based on curve fit
* * Appears to be a mixture of peaks

Py W 3fu/iz
ﬁm@m&i?‘}Jﬁééaf

3fu/Pe



QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: Liquid Scintillation Counting

ALO Sample Numbers: 92-02729, 92-02730, 92-02734, 92-02735, 92-02738,
92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

Zixéln,ai_ éLﬁhL¢¢,27 ‘iaky/é.sz

J. [¢land Daniel Date’
Data Quality Officer
Analytical Chemistry Laboratory

HOZ-001




TEST INSTRUCTIONS FOR ANALYSIS OF 1100-EM-1
SAMPLES BY LIQUID SCINTILLATION COUNTING

1. Perform this work in lab 10A. Evaporate 500-ml aliquots of the following
samples, blank, blank spike and matrix spike to a volume of 25 ml.

To prepare blank and blank spike, use 500 m1 Mi11i-Q water and 1 m1 ¢ HNO3.

Sample ALO Spike
Number Number
B01C28 92-2752
BO15T71 92-2729
BO15T3 92-2730
8015Vl 92-2734
BO15Y3 92-2735
BO15V8 92-2738
St W Blank
O, WBlank Spike 500 ul of Tc-99 spike*
BOIC28 92-2752K$§ Matrix Spike 500 ul of Tc-99 spike*

Com *To prepare Tc-99 spike:
- a) Calibrate 10 ul pipet.

~ b) Remove 10 ul of Tc-99 52733-80-RS-4, accurately dilute to 10 ml usin ,
o volumetric flask or by weighing. Record all data. /o 2412 e g£on
S D DX m T ewa” Ll O/ Ny O STTTT- Fo- /oo

c) Use 500 ul 6?hthis spike for the blank spike and matrix spike.

. 2. Transfer two 10-ml portions of each sample inte 20-ml1 glass LSC vials, then
ot add 10 ml of Instagel liquid scintillation cocktail to each. Cap each vial
and mix thoroughly. Gel will be milky white.

3. Transfer samples to 325 building for counting. Diana or Bob can do this.

4. Jim Kaye will count with 2260XL Liquid scintillation counting system in 325
Ty building, using low background mode, 0-2000 keV.

tﬁ%,;'ﬁ-/o-?u

2/10f sz
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ofbu_,g 5)@,&% ? 7&
Le.aem-ugr Data Sheet

%} 16 -4
Check 1f used
Procedure PNL-ALO-106 Rev.0, leach: NA

o 3 0-%A,
Date Smrp&;“eé&eh Started Q- /X-97 Date Completed X. /¢ - ST~

Tracer or Spike Volumes .

[sotope b Sample Added to: Yot/ 3 -«.gﬁﬂ-/éo A78 2752
Pipette No, /24 - 2z volume &£ 7/. 7 [ +/- /- 9A Dats Pipetted 2 ./2-57
Spike ID ¢ 2733 -2p -/oo o Spike Activity_ £7.5p dgrm "2, S‘J,gm

Isotope Sample Added to:
Pipette No. VoTume +/- T Date Pipetted
Spike 1D SpTke Activity
- 21483
Sample 1D, Aliquot Size, and Leachate Volume
<
Balance Number S/ D- oo - 3 /- o3& Temperature (if weighing water sanpias) =z
"J:‘q Diln Val
Sample 1D Beaker Wt. Bker « Smpl Sanple Wt or Vol J( Yolume jﬂd\_Unurlam!i
Bonvdt |Go2.9 |G /2 Se?./ S/ z,

EOE Cpet (S0 8y |GnS.s | 9492 ¢ |49 5
GR-2 727 |00 2,0 | o079 | S/ o
LIS 2752 \dort.o | 20/ | Sew-5 |Sork
22:2735| 3725 19294 | S35/ 1343
QR2-273 | Yen/ 230:.3 | &0 2 153/ 3

PR-2752 | 3924 PR L | T2 8 | SFPL

2R-2po| w0l ./ | Pooz | w287 | 2T
92. 273% | Toret Lpdaver. | o/

Samp]e Volumes (if 3 pipet was used for smail agqueous nnplu)

Pipette No. \A Volume +/- Date Pipetted

%E%?Mja (.7 3ftefs2
Analyst Date dienewe'p’ o "

LECHDATA.LOG
V" ez

M/W&»éwcmmhmbﬂ_‘@
M"O"b G P cerane T

R . S i Siis

HO2Z—00o



S2733-Fo- £9.¢ L3 x le T ST
£2 Al _Zisns Cevrebo et e 2{/.‘793‘:07,1

L2y SYaIvd

((Orer co# a5  2.262) & 25wl in
-,Lfdg

L9013 x 10 2579 oqus t oo - /377"
XSl d%w,,/mp

,J- K. ﬁg‘cg d/f:/?Z—
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Protocal #: 9 Name : JHK 14-Feb=-92 16:31

Region A: LL-UL= 0.0-10.0 |lcr= ¢ Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL=10.0-15%0. Lcr= O Bkg= 0.00 %2 Sigma=0.00
Region C: LL-UL= 0.0~-2000 (cr= O Bkg= 0.00 %2 Sigma=0.00
Time =300.00 QIP = tSIE ES Terminataor = Count
Low Level Count Mode
S# TIME CPMA CFPMB CPMC tSIE FLAG ELTIME
1 300.00 12.18 7.29 41.12 44,0 B 304 Brhuxg
2 300.00 12.88 0.00 12.22 30.3 607 B S -A
3 300.00 8.32 23.85 33.43 139, FL10 Ms 2752-A
4 300.00C 13.23 34.25 48.00 144. 1213 92-273 5 A
5 300.00 2.40 7.71 10176 70.9 1516 2722 A
& 300.00 19.62 10.97 31.04 £5.3 1820 2729 A
7 300.00 27.46 12.54 40.15 &2.4 2123 2730 A
g 300.00 37.82 0.00 35.59 29.3 2428 2734 A
¢ 300.00 26.41 38.13 &4.19 85.1 2731 12735 A
10 300.00 0.00 0.10 0.00 4&.4 3034 BLane B
11 300.00 12.28 ©.00 11.06 40.7 3337 8Bs -8B
12 300.00 B.34 20.57 28.%8 132. 3640 MS 27528
13 300.00 16,93 35.83 53.44 13&, 3943 §2~ 2738 B
14 300.00 2.78 7.70 10.87 &7.& 4247 27512 B
1S 300.00 20.69 10.49 31.29 &£2.2 4550 2724 B
1& 300.00 27.84 12,57 40.14 62.3 4853 2730 3
17 300.00 33.73 ¢.00 30.346 28.5 5158 2134 B
18 300.00 29.05 37.57 66,34 B80.7 5461 27135 B

éynij-%jéﬁﬁy
2/ 19]22
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1100EM1

QUENCH CURVE GENERATION

tSIE factor peak location
449 65 (52-70)
391 61 {(40-65)
374 59 (41-70)
354 50 (43-60)
317 55 (50-60)
280 49 (35-55)
264 42 {32-55)
201 30 (25-35)
181 26 (22-32)
124 15 (12-2s)
41 5 (4-8.2)

From blank spike run 2/14/92.
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QUENCH CURVE SAMPLES FOR Tc-99 BY LSC

1. Prepare 5 vials, each containing 500 ul of Tc-99 sol‘n 52733-80-1000 and
500 ul DI water.

Add the following:

VIAL
! 19 m1 Instagel
~ 2 10 ul nitromethane 19 ml Instagel
/3 zou'] ] "t "
_ 4 sou'l L] L] "
<5 100u1 " " "

First add the nitromethane, mix, then add the Instagel.

2. Prepare 5 vials, each containing 500 ul of Tc-99 sol’n 52733-80-1000 and §
ml DI water.

Add the following:

e
VIAL
- 6 15 m1 Instagel
ey <7 10 vl nitromethane 15 ml Instagel
8 200 " " “
e 8 50ul * " "
+10 100ul " "
.
. Count with Packard 2260XL LSC system in 325 bldg.
s )5 2T
o

R

2/26 (52
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TEST INSTRUCTIONS FOR ANALYSIS OF 1100-EM-1
SAMPLES BY LIQUID SCINTILLATION COUNTING

1. Perform this work in lab 10A. Evaporate 500-ml aliquots of the following
samples, blank, blank spike and matrix spike to a volume of 25 ml.

To prepare blank and blank spike, use 500 m) Milli-Q water and 1 ml ¢ HNO3.

Sample ALO Spike
Number Number .
BOic28 92-2752
BO15T1 92-2729
BO1573 92-2730
BO15V] 92-2734
BO15V3 92-273%
BO15V8 92-2738
W tpﬂlank

N, WBlank spike 500 ul of Tc-99 spike*

BO1C28 92-275?{3V Matrix Spike 500 ul of Tc-99 spike*

*To prepare Tc-99 spike:
a) Calibrate 10 ul pipet.

b) Remove 10 ul of Tc-99 52733-80-RS-4, accurately dilute to 10 ml usin
volumetric flask or by weighing. Record all data, /o <©onm@ W2 fﬂiﬂug

URAEAQ o X AW af el o L BIAI ANy O STTTRT- fo-so0d
c) Use 500 ul of this spike for the blank spike and matrix spike.

2. Transfer two 10-m! portions of each sample into 20-m) glass LSC vials, then
add 10 m] of Instagel liquid scintillation cocktail to each. Cap each vial
and mix thoroughly. Gel will be milky white.

3. Transfer samples to 325 building for counting. Diana or Bob can do this,

4._Jim Kaye will count with 2260XL Liquid scintillation counting system in 325
building, using low background mode, 0-2000 keV.

g 20T
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t&kfﬁ%h+ﬂ9 Data Sheet

Procedure PNL-ALO-106 Rev.0, leach:

-L
Date Sww% Started - /3-97

Tracer or Sp?ike Volumes
Isotope

f{’7a

Check if used

Date Completed £ - /¢ - 27T~

Sample Added to: ﬁéa..‘._é. v A8 2752

Pipette No. /2% . 2z Volume 4/ +/- . PA Dat’e,, Pipetted_gZ.,2-57
Spike ID 2797 - /oo o Splke Activity g] EQn[gm 2, J#,ﬂ

Isotope Sample Added to:

Pipette No. Volume +/- T "Date Pipetted
Spike ID Spike Activity ‘ #

P 31480
Sample ID, Aliguot Size, and Leachate Volume
Balance Number 3 /D~ & - & /- 0OL  Tesperature (if weighing water samples) 2.z “
35 00 Vol
Sanple T0 Besher Wt Bker . Sepl  Sample Wt or Vol -k Voluse godLUnmnm!i_l_,

Llan d |02.9 G /2 Seos./ St 2,

L2E Cre | Yoy 908585 | 497 ¢ |49 5

U-2727 |\ «on? 2L L-£ | S27-9 | S/ o

AL 2782 | Yor o 207G | Sew-§5 (Sarl

22-273%| 3925 |925.¢ | 430/ |$£34.3

P2-2737 | Yen/ 230.3 | & 3X0.2 15343

PR2-2752 | 39%L e%./ | F78 |9, &

?R-2732| 403, / T2 | 2z |2 T

92. 173Y | o’ Phoae. | o/ —

Samp]e Volumes (if 1 pipal was used for ymall agueoua n-plu)

Pipette No. N A Valume +/- Date Pipetted

—4Zgé%;fiz;zdﬁg;!admaaquf/ =2 /’4/’;;1_ 74
Analyst g7 Date oviewe Date

LECHDATA.LOG

{czztgf,lyfa,é; CasR «Cki;ntZLéQi;Ziimﬁ.,1rt~a~4;

e

HO<X—-040U




Protocol #: 9 Name : JHK 14-Feb=-92 16: 31

Region A: LL-UL= 0.0-10.0 Lcr= 0 Bkg= 0.00 %2 Sigma=0.00
Region B: LL-UL=10.0-1%0. Lcr= 0 Bkg= 0.00 %2 Sigma=0.00
Region C: LL-UL= 0.0-2000 icr= 0 Bkg= 0.00 %2 Sigma=0.00
Time =300.00 QIP = tSIE ES Terminator = Count
Low Level Count Mode
S# TIME cCPMA CPMB CPMC tS1E FLAG ELTIME
1 300.00 12.18 7.29 41.12 44,0 B 304 BLAuK
2 300.00 12.88 0.00 12.22 40.3 &07 B S-A
3 300.00 8.32 23.85 33.63 139, 910 MS 2752-A
4 300.00 13.23 34.25 48.00 144, 1283 §2-2T3 ¢ A
5 300.00 2.40 7.71 10.76 70.9 1518 2752 A
& 300.00 19.462 10.97 31.04 &5.3 1820 2929 A
7 300.00 27 .48 12.56 40,15 &62.6 2123 2730 A
8 300.00 37.82 Q.00 36.59 29.3 2428 2734 A
? 300.00 26.41 38.13 64.19 B85.1 2731 1735 A
10 300.00 0.00 0.10 0.00 4&.4 3034 BLanE B
11 300.00 12.28 0.00 11.06 40.7 3337 Bs -B
12 300.00 8.34 20.57 28.98 132. 3640 Ms 27528
13 300.00 16.93 35.83 53.64 134. 3943 §1~ 2738 B
14 300.00 2.78 7.70 10.87 &7.86 4247 T 1751 B
15 300.00 20.69 10.49 31.29 &£2.2 4550 2724 B
146 300.00 27.84 12.57 40,14 2.3 4853 2730 3
17 300.00 33.73 0.00 30.36 28.5 5158 2734 B
18 300.00 29.05 37.57 &6.34 B80.7 5451 J/ L7135 B
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i_;’ Ba“e“e Project Number 19432

Pacific Northwest Laboratories ) internai Distribution

LR Greenwood
pae  April 10, 1992 JI\ File/LB
To Bruce Prentice (A“U
From  Nancy Wynhoff TN Ak Jacley

subject  99Tc Analysis Results for 1100-EM-1

Six samples submitted from the 1100-EM-1 project were prepared for analysis
according to procedure PNL-MA-597, 7-40.39, Determination of ¥Tc. A known
activity ®#Tc tracer standard was added to each sample to serve as a yield
monitor and a technetium separation was performed. The Tc yield in each
sample was determined by gamma spectroscopy, comparing the ¥Tc in the
prepared sample to a reference standard containing the original known
activity. The prepared samples were counted by beta flow-through proportional
counting according to PNL-ALO-463, Beta Counting Procedure. %Tc is

determined by subtracting the Tc contribution from the sample's beta count
rate.

The sample results, when corrected for the contribution of the ®"Tc tracer to
the total measured beta counts per minute, were negative. Since preliminary
calculations had indicated that the method was expected to provide a detection
Timit of 35 pCi/L and ICP/MS analysis had found *Tc present at well above 35
pCi/L in all but one of these samples, we investigated the analysis for
problems. Two problems were identified as the cause of these incorrect and
unusable results. First of all an error was found in the addition of %"Tc
tracer: ten times the planned amount had been added due to an error in a
dilution calculation. Secondly, the **Tc tracer used did not have the same
beta absorption characteristics as the tracers used in the!Past. As a result,
beta absorption could not be used to discriminate between ¥Tc and the tracer
as called for in the procedure.

The first problem, the addition of too much *"Tc tracer to the samples,
resulted in the situation where two large numbers were subtracted to produce a
small net result. An exampleis given below using theoretical counting data

and actual analytical conditions for one sample. (The ICP/MS result was 147
pCi/L %Tc.)

136 beta cpm - 120 +13 **Tc cpm = 16 net ¥Tc cpm

where: beta cpm = gross cpm - instrument bkgd cgm,

%ayc cpm = the expected contribution of %Tc to the beta
cpm, calculated from the yield and the count
rate of a *Tc standard of known activity,

net ¥Tc cpm = expected cpm based on ICP/MS result for %7c.

The uncertainties involved in the large correction term (**Tc cpm) are equal
in magnitude to the expected net count rate.

JO1--001

ES54-1500-001 (10/89)



Bruce Prentice
April 10, 1992
Page 2

The second problem involved beta absorption characteristics. For the *Tc
tracers used in the past, the fraction through a 8.4 mg/cm® absorber (that is,
the ratio of cpm through the absorber to the cpm with no absorber) was
approximately 0.09. The ratio for a %7c¢ standard was about 0.43. Therefore,
counting the samples through this absorber would discriminate against %"Tc.
Counting data for the sample given above, if the planned activity of tracer
had been added, would be approximately as follows:

8.0 beta cpm - 1.0 + .12 9%*Tc cpm = 7.0 ®Tc cpm.
Under these conditions the ¥Tc could have been determined.

However, the *Tc tracer recently purchased for this work was found to have a
fraction through a 8.4 mg/cm? absorber of 0.77. In this case, ¥Tc is
discriminated against in favor of the %*Tc. It appears from additional
investigation of the %*Tc tracers (by gamma spectroscopy, 1iquid

scintillation spectroscopy and beta absorption studies) that the new tracer is
pure ¥ Tc and the old tracers contained a mixture of 9*Tc and %*"Tc. (The old
and new tracers are from two different vendors.) It is the ¥*Tc that appears
to allow discrimination of *¥Tc from the tracer by beta absorption.

If the client is interested, all but one of these samples could be reanalyzed
using the appropriate amount of the ¥*%%T¢ tracer. (It is available to us
from the Nuclear Chemistry Department.) One half to two liters remains of
each sample except 92-02730 which was consumed. We would have to use an
aliquot smaller than one liter for some samples.

TC1100EM.NAR
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