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There were no unusual occurrences with these samples. 

Contents: 
Bench & 

Work Sheet Calibration 
Procedure #'s Pates Pates 

Reports of Analysis 10 
Gross Alpha PRO-032 - 1 4 18 
Gross Beta 
Sr-90 PRO-032- 16 6 80 
Gamma PRO-042-5 10 8 
Tc-99 PRO-032-78 6 51 
Total-Uranium PRO-032-89 2 11 
H-3 PRO-032-35 2 9 
Pu-238,239/240 PRO-062- 114 15 11 
U-235-238 PRO-062 - 110 
Am-241 PRO -062 - 111 
C-O-C 1 
Other 

Tracers/ 
Carrier 
Pates 

2 

1 

4 

•1 certify that this data package is in compliance ,ri : s d conditions of the contract, both technically and for completeness, for other than the 
conditions detailed above. Release of the data cont · · c y data package has been authorized by the laboratory manager or his designee, as 
verified by the following signature.• A. J. Hogan 

TELEX 134474 TDYISOT WTWD • • • Easyll nk 62877198 • • • FAX (20 1) 664-5586 
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Spike Activity for TI #26075 

Nuclide Activity pCi/1 

Technetium-99 
Gross Alpha 
Gross Beta 
Strontium-90 
Total Uranium 
Cobalt-60 
Cesium-137 
Plutonium-238, 239/240 
Tritium 

1.98.5 
11.2 
22 . 
80. 
18.6 ug/1 
2.5 E 04 
2.16 E 04 
1.09 
1.4 E 03 

~~TELEDYNE 
ISOTOPES 

Acceptable RaJlUe 

79. - 118. 
6. - 17. 
17.-28. 
68. - 92. 
15.8 - 21.4 
1.7-3.2E04 
1.51 - 2.81 E 04 
0.9 - 1.3 
1.1 - 1.7 E 03 

Activity for Matrix Spike TI# 26071& Matrix Spike Duplicate Tl# 26072 

Nuclide 

Tritium 

Activity pCi/1 

1.4 E 03 

Acceptable Ran"e 

1.1 - 1.7 E 03 
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~RS JOSIE EDWAROS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAO 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEOYNE COLL EC TI ON-DATE 
SAMPLE , CUSTOMER• S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

W A T E R 

ACTIVITY 
~MRER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PC I/LITER I 

26070 9309L869-00l B094W3 09/08 PH TEST VERIF IED 
TC-99 1.6 +-0.1 E 03 
GR-A L.T. 2. E 00 
GR-B 8.4 +-0.2 E 02 
SR-90 L.T. 1. E 00 
TOTAL-U 2.6 +-0.4 E 00 
TOTAL-U L.T. 5. E-02 
GR-A 9.5 +-15.lE-Ol 
GR-B L.T. 2. E 00 
TC-99 L.T. 3. E 00 
SR-90 2.1 +-6.47E-Ol 
BE-7 L.T. 6. E 01 
BE-7 1.9 +-34.9E 00 

.! 
K-40 L.T • 1. E 02 
K-40 2.4 +- 6.5E 01 
MN-54 L.T. 7. E 00 
HN-54 1.8 +- 3.9E 00 
C0-58 L.T. 6. E 00 
C0-58 1.8 +- It.OE 00 
FE-59 L.T. 1. E 01 
FE-59 6.8 +-80.4E-Ol 
C0-60 3.32+-0.61E 01 
C0-60 L.T. 1. E 01 
ZN-65 L.T. 1. E 01 
ZN-65 6.5 +- 7.7E 00 
ZR-95 L.T. 8. E 00 
ZR-95 7.3 +- 4.3E 00 
RU-103 L. T. 8. E 00 
RU-103 3.3 +- 4.5E 00 
RU-106 L.T. 6. E 01 
RU-106 2.s +- 3.7E 01 
I-131 L.T. 2. E 01 

RUN DATE 10/15/93("1 

DATE RECEIVEO 

09/14/93 

NUCL-UNIT-'( 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIME VOLUME - UNITS 

U/M * DATE TIME ASH-WGHT-i * 

09/24 
09/23 
09/22 
10/08 

UGH/LITER * UGH/l ITER * 09/23 
09/22 
09/24 
10/08 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 

PAGE 

LAB. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

1 

• ., 
) . 
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~P.S JOSIE EDWARDS 
WFSTON/WESTINGHOUSE/HANFORO 
20P. WELSH POOL ROAD 
PICrF.RING CREEK INDUSTRIAL PARK 

WOR K ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELFDYNE COLLECT I ON-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

W A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUH DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26070 9309L869-001 B094W3 09/08 1-131 5.5 +- 9.7E 00 
CS-134 L.T. 1. E 00 
CS-134 - 2.0 +- 4.2E 00 
CS-137 L.T. 1. E 00 
CS-137 - 7.5 +-40.0E-Ol 
BA-140 L.T. 1. E 01 
BA-140 - 1.1 •- 6.7E 00 
CE-141 L.T. 1. E 01 
CE-141 - 1.1 +- 6.2E 00 
CE-144 L.T. 4. E 01 
CE-144 - 1.5 •- 2.3E 01 
EU-152 L.T. 2. E 01 
EU-152 - 1.5 +- l.3E 01 

,! EU-154 L.T. 3. E 01 
EU-154 - 7.9 +-14.SE 00 
EU-155 L.T. 2. E 01 
EU-155 - 1.1 +- l.3E 01 
RA-226 L.T. 1. E 02 
RA-226 - 2.9 +-701.E-Ol 
TH-228 L.T. 1. E 01 
TH-228 9.1 •- 6.6E 00 
TH-234 L.T. 1. E 02 
TH-234 1.9 +-75.2E 00 
H-3 3.3 +-1.0 E 02 
H-3 L.T. 1. E 02 
PU-238 L.T. 9. E-02 
PU-239 L.T. 9. E-02 
PU-238 5.4 +-54.2E-03 
PU-239 5.4 +-54.2E-03 

DATE RECEIVED 

09/14/93 

NUC L-UN IT-1 

RUN DATE 10/15/93 .. 

DELIVERY DATE PAGE 2 

10/17/93 

, 

HID-COUNT 
TIME YOLUHE - UNITS 

U/H o DATE TIHE ASH-WGHT-% 1111 LAB. 

09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/23 5 
09/23 5 
09/28 6 
09/28 6 
09/28 6 
09/28 6 



TELEDYNE ISOTOPES 

REPORT OF ANALYSIS RUN DATE 10/15/93 

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE PAGE 9 

MRS JOSIE EDWARDS 4-3735 LL-1140-F4 09/14/93 10/17/93 
WF.STON/WESTINGHOUSE/HANFORD .-11!1 
208 WELSH POOL ROAD ... 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

W A T E R 

TELEDYNE COLLECT ION-DATE MIO-COUNT 
SAMPLE CUSTOMER'S STA START STOP ACTIVITY NUCL-UN IT-~ TIME VOLUME - UNITS 

NUMBER IDENTIFICATION NUM DATE TIME DATE TI 1'4E NUCLIDE PCI/LITERI U/M o DATE TINE ASH-WGHT-~ o LAB. 

26076 930'R869-003 B094Xl 09/08 GR-A L.T. 2. E 00 09/22 3 
GR-B L.T. 2. E 00 09/22 3 
TC-99 L.T. 4. E 00 09/24 3 
SR-90 - 3.3 +-54.6E-02 10/08 3 
BE-7 L.T. 5. E 01 09/30 4 

BE-7 3.2 +-29.7E 00 09/30 4 
K-40 L.T. 1. E 02 09/30 4 

K-40 1.1 +- 6.5E 01 09/30 4 
NN-54 L.T. 5. E 00 09/30 4 
NN-54 1.2 +- 3.2e 00 09/30 4 
C0-58 L.T. 5. E 00 09/30 4 
C0-58 1.4 +- 3.4E 00 09/30 4 
FE-59 L.T. 1. E 01 09/30 4 

J FE-59 1.2 +- 1.1E 00 09/30 4 
C0-60 L.T. 5. E 00 09/30 4 
C0-60 o.o +- 3.oe 00 09/30 4 
ZN-65 L.T. 1. E 01 09/30 4 

Ln ZN-65 1.5 +- 6.6E 00 09/30 4 
r. ZR-95 L.T. 6. E 00 09/30 4 
~ ZR-95 3.7 +- 3.6E 00 09/30 4 

' 
RU-103 L.T. 6. E 00 09/30 4 

•"'- RU-103 - 2.4 +- 3.6E 00 09/30 4 

c:.::::J RU-106 L.T. 5. E 01 09/30 4 ~- RU-106 o.o +- 3.2E 01 09/30 4 ........ 
~ 1-131 L.T. 1. E 01 09/30 4 

~ 
I-131 o.o +- 8.7E 00 09/30 4 

. 
O"'-., CS-134 L.T. 6. E 00 09/30 4 

CS-134 2.2 +- 3.7E 00 09/30 4 

CS-137 L.T. 6. E 00 09/30 4 
CS-137 - 2.9 +- 3.5E 00 09/30 4 
BA-140 L.T. 9. E 00 09/30 4 
BA-140 - 1.1 +-58.0E-Ol 09/30 4 
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MP.S JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TEL EOYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

W A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26076 9309L869-003 B094Xl 09/08 CE-141 L.T. 9. E 00 
CE-141 - 1.s +- s.6E 00 
CE-144 L.T. 3. E 01 
CE-144 - 9.3 +-19.7E 00 
EU-152 L.T. 2. E 01 
EU-152 - a.o +-10.3E 00 
EU-154 L.T. 2. E 01 
EU-154 4.7 +-100.E-01 
EU-155 L.T. 2. E 01 
EU-155 - 6.2 +- 1.oE 01 
RA-226 L.T. 1. E 02 
RA-226 2.7 +- 6.3E 01 
TH-228 L.T. 1 '• E 01 

J TH-228 4.3 +- 5o5E 00 
TH-234 L.T. 1. E 02 
TH-234 - 5.1 +- 6o5E 01 
H-3 4o5 +-0.2 E 03 
H-3 L.T. 2. E 02 
PU-238 L.T. a. E-02 
PU-239 L.T. 8. E-02 
PU-238 5.0 +-49.6E-03 
PU-239 s.o +-49.6E-03 

LAST PAGE OF REPORT 

SEND 1 COPIES TO WE884S MRS JOSIE EDWARDS 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

HID-COUNT 

RUN DATE 10/15/93 

PAGE 10 

TIME VOLUME - UNITS 
U/H ~ DATE TIME ASH-WGHT-~ ~ LAB• 

09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/30 4 
09/28 5 
09/28 5 
09/28 6 
09/28 6 
09/28 6 
09/28 6 

APPROVED 
~~ 

BY~. GUENTHER 10/15/93 

I 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GE(LII GAMMA SPEC LAB. 5 - TRITIUM GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 
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Custody Transfer Record/Lab Work Request 

Date Time 

1 · 
I 

.,._ TIIN 
Collec:IN Collec:IN .. 

' f~.l 

I 

TC-C\C} t-1-.3 
f,St/ g, cf<) 

·I 
' t. ,: 

-- 6 . ......... -------------------'-

Relinquished 
by 

l373 

Received 
by 

l375 

Date Time ,~ 
l3n 

Dlsaepancles Between 
Samples Labels and 
COC Record? Y or N 
NOTES: 

l378 Ref# 

Samples -re: 
1) Shipped_ or 
Hand Delivered 
Airbill # 

2) Ambient or Chilled 

3) Received In Good 
Condition Y or N 

4) Labels Indicate 
Properly Preserved 

Y ·or N 

5) Received Within 
Holding Times 

Y or N 

Cooler# 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample y or N 

COC Record Present " ' 
Upon Sample Rec't 

Y or N 

381·596a . 
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MEMORANDUM 

TO: 200-BP-1 Project QA Record December 30, 1993 

FR: Susan Winter, Golder Associates In~~k 

RE: RADIOCHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR DATA 
PACKAGE 26070-WES-1281 (913-1719) 

INTRODUCTION 

This memo presents the results of data validation on data package 26070-WES-1281 consisting 
of two (2) water sample submitted for radiochemistry analysis which was performed by the 
Teledyne Isotopes laboratory. Information concerning the sample validated is provided in the 
following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B094W3 09/08/93 WATER 
B094Xl 09/08/93 WATER 

Data validation was conducted in accordance with the revise WHC statement of ~~6:7 e'-, 
1993) and validation procedures (Bechtold 1992). Attachments 1 through 4 tot · fuem~ .s>_,0 
provide the data validation supporting documentation and a summary of the 1dated~µ~·il-4i ~ 

results. lfJ =-- ~ 
DATA QUALITY OBJECTIVES ;;t 

of 
Precision. Goals for precision were met. ~~ ¢' 

~lZ (1(,fJ. tb-. 
Accuracy. Goals for accuracy were met with the exception of the technetium-99 chem 
recovery as summarized under "Minor Deficiencies". 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met. 

Completeness. The data package was complete for all requested analyses. One (1) sample 
was validated in this data set with a total of 60 determinations reported, all of which were 
deemed valid. This results in a completeness of 100 percent, which meets the work plan 
objectives of 90%. 

MAJOR DEFICIENCIES 

VALIDATION DOCUMENTATION 
SDLA 

no ·· - l 
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Golder Associates Inc. 

4104-148th Avenue, NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

January 14, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills, MSIN H4-29 
Richland, Washington 99352 

ATTENTION: Jeannette Duncan 

.Golder 
\Z;/Associates 

Our ref: 913-1719 
S/O/2757 

RE: REVISED AND ADDITIONAL PAGES FOR THE DATA VALIDATION SUMMARIES 
OF PACKAGES 26561-WES-1280 AND 26070-WES-1281 

Dear Ms. Duncan: 

Enclosed are two revised pages corresponding to the validation summary for data package 
26070-WES-1281. Also enclosed are copies of chain of custody records to be added to the back 
of the validation summaries for data packages 26561-WES-1280 and 26070-WES-1281. 

Please replace the current pages 2 and 26 of Data Package 26070-WES-1281 with the enclosed 
pages 2 and 26, and add to the back of the current package the enclosed pages 46, 47, 48, and 
49 for Data Package 26070-WES-1281. 

Please add to the back of the current validation summary for data package 26561-WES-1280 
the enclosed pages 44 and 45. 

If you have any questions, please call. 

Sincerely, 

~ 
Associate 

Ct2.)~ttl{. ~~ ~-----
Donald M. Caldwell 
Project Director 

KMNah Z1S1.11rwttc-2 

Enclosures 

cc: P.K. Brockman 

OFFICES IN AUSTRALIA. CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES 



MEMORANDUM 

TO: 200-BP-1 Project QA Record December 30, 1993 

FR: Susan Winter, Golder Associates Inc.'~ 

RE: RADIOCHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR DATA 
PACKAGE 26070-WES-1281 (913-1719, 26060R.BP1) 

INTRODUCTION 

This memo presents the results of data validation on data package 26070-WES-1281 consisting 
of two (2) water samples submitted for radiochemistry analysis which was performed by the 
Teledyne Isotopes laboratory. Information concerning the samples validated is provided in 
the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B094W3 09/08/93 WATER 
B094Xl 09/08/93 WATER 

Data validation was conducted in accordance with the revised WHC statement of work 
(WHC 1993) and validation procedures (Bechtold 1992). Attachments 1 through 4 to this 
memo provide the data validation supporting documentation and a summary of the validated 
results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the technetium-99 blank spike 
recovery as summarized under "Minor Deficiencies". 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met. 

Completeness. The data package was complete for all requested analyses. Two samples 
were validated in this data set with a total of 60 determinations reported, all of which were 
deemed valid. This results in a completeness of 100 percent, which meets the work plan 
objectives of 90%. 

MAJOR DEFICIENCIES 

No deficiencies were identified for the radiochemistry fraction which required rejection of_ Jt, 
~ ~~~ 

- 001 
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Data Package 26070-WES-1281 

MINOR DEFICIENCIES 

Analysis: Radiochemistry 

The following qualifications were required a~~ a result of the data validation. 

All results reported as less than (L.T.) by the laboratory have been qualified as undetected. 
(U). 

The blank spike percent recovery for technetium-99 was 122%, which is greater than the 
upper control limit of 120%. Therefore, all associated positive results have been qualified as 
estimated 0). 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of 
Work, Revision F, April 1993. Westinghouse Hanford Company, Richland, Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for 
Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford 
Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - The constituent was analyzed for, but was not detected above the minimum 
detectable activity (MDA). The value reported is the sample quantitation limit 
corrected for sample dilution and_ moisture content by the laboratory. The data 
are usable for decision making purposes. 

UJ - The constituent was analyzed for and was not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

J - Indicates the constituent was analyzed for and detected. The associated value is 
estimated due to a quality control deficiency identified during data validation. 
The data are usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the constituent was analyzed for and detected; however, due to an 
identified quality control deficiency the data are unusable. 

:; 00 4 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP--002, Rev. 1 

DATA QUALIFICATION SUMMARY· FORM B-7 
~ 6 0 :J-o - ~?S-\'.:'.\..'E,,\ 

SDG: I~ /4---1 DATE: /.J 77}1<. I PAGE.L.oFL 

COMMENTS: ~ Cl , A ' A ,.-, ~ J /2, A 
COMPOUND QUALIFIER u SAMPLES REASON 

>.FFECTED 

'°' - C-Ci, ~ c:? _ c; Li,, I ~ ~,.\.-, c,._\ C_c~ . <:'..~~. 

' ~ - • ._- ,,,1, c ·'c .,, 

t ' ~ D "l '-\ \y,~ \ "'- .r---.. 
\ 

~ ..-1-7' ~ 

"' 
, c.-C\C\ ~ ?,_ D 7 L\ \..>-'> ~ 

~\c..-~\:.. ~~" \'c:. "L ~ . r , :::i c::.:. --c,..-

~ - cl l\ U->S µ.__D . \ 
' \ ~\,._ ~ \c.... 'S r-,' ,\:.e.... 

-... 

<::::" 17 < 17 ~D~ L\. 'f-.. \ ~ -
. 

. . 

~ 

,. ,;; 

B-7 

:;. 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 
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Validated Rad iochemistry Results for SDG: 26070-WES-1281 

Sa!J1)# B094W3 
Date 09/08/93 
Type Water 

Parameter Units Result 

TECHNETIUM-99 pCi/L 1600.000 
GROSS ALPHA SCAN pCi/L 2.000 

GROSS BETA SCAN pCi/L 840.000 
STRONTIUM-90 pCi/L 1.000 

TOTAL URANIUM UGM/L 2.600 
BERYLLIUM-7 pCi/L 60.000 

POTASSIUH-40 pCi/L 100.000 
MANGANESE-54 pCi/L 7.000 

COBALT-58 pCi/L 6.000 
IRON·59 pCi/L 10.000 

COBALT·60 pCi/L 33.200 
ZINC-65 pCi/L 10.000 

ZIRCONIUM-95 pCi/L 8.000 
RUTHENIUM-103 pCi/L 8.000 
RUTHENIUM-106 pCi/L 60.000 

IODINE-131 pCi/L 20.000 
CESIUM-134 pCi/L 7.000 
CESIUM-137 pCi/L 7.000 
BARIUM-140 pCi/L 10.000 
CERIUM-141 pCi/L 10.000 
CERIUM-144 pCi/L 40.000 

EUROPIUH-152 pCi/L 20.000 
EUROPIUM-154 pCi/L 30.000 
EUROPIUM-155 pCi/L 20.000 

RADIUM-226 pCi/L 100.000 
THORIUM-228 pCf/L 10.000 
THORIUM-234 pCi/L 100. 000 

TRITIUM pCi/L 330.000 
PLUTONIUM· 238 pCi/L 0.090 
PLUTONIUM· 239 pCi/L 0.090 

B094X1 
09/08/93 
Water 

Q Result Q 

J 270.000 J 
u 7.500 

120.000 
u 0.900 u 

28.000 
u 50.000 u 
u 100.000 u 
u 5.000 u 
u 5.000 u 
u 10.000 u 

5.000 u 
u 10.000 u 
u 6.000 u 
u 6.000 u 
u 50.000 u 
u 10.000 u 
u 6.000 u 
u 6.000 u 
u 9.000 u 
u 9.000 u 
u 30.000 u 
u 20.000 u 
u 20.000 u 
u 20.000 u 
u 100. 000 u 
u 10. 000 u 
u 100.000 u 

4500.000 
u 0.080 u 
u 0.080 u 



~RS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LTONVILLE PA 19341-1313 

TELEOYNE COLLECTION-DATE 
SAMPLE , CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NJHRER IDENTIFICATION NUl'I DATE TINE DATE TIHE NUCLIDE PCI/LITERI 

26070 9309L869-001 B094W3 09/08 PH TEST VERIF IED 
TC-99 1.6 +-0.1 E 
GR-A L.T. 2. E 
GR-8 8.4 +-0.2 E 
SR-90 L.T. 1. E 
TOTAL-U 2.6 +-0.4 E 
TBTAL u LuTw i. i 
GR ,. 9u5 • 15w!E 
GA B LwTw i!. E r, lillil L, Tu iu E 
SR•90 a I • 6u47E 
BE-7 L.T. 6. E 
a,-:i 1.9 ••34.9E 
K-40 L.T. 1. E 
K 40 a 4 ·- 6.SE 
HN-54 L.T. 1. E 
HM 54 1.a ·- 3.9E 
C0-58 L.T. 6. E 
c;c-u 1.a • 4.0E 
FE-59 L.r. 1. E 

DATE RECEIVED 

09/l't/93 

NUCL-UNIT-X 

DEL IVERY DATE 

10/17/93 

HID-COUNT 
TINE VOLUHE 

RUN DATE 10/15/ 93~ 

PAGE 

, 

- UNITS 
U/N '°' DATE TIME ASH-WGHT-~ '°' LAB. ,,o 

·~ .£-
3 <.,,,j 

03 -s 09/24 3 L~ 
00 u. 09/23 3 c::) 

02 09/22 3 '-' 
00 u.. 10/08 3 

_. 

00 UGH/LITER '°' 3 ~ 
0a UCiM/L.ITiR 0 3 -81 09/23 3 co 
88 09/22 3 
08 09/24 3 
81 10/08 3 
01 0-. 09/30 

; 
4 

00 09/30 4 
02 u. 09/30 4 
01 09/30 4 
00 u 09/30 4 
0~ 09/30 4 
00 u. 09/30 4 
00 09/30 4 
01 \>., 09/30 4 

FE 59 ,., • 80.H•OI 09/30 4 

0 
0 
c.o 

C0-60 
C::0•60 
ZN-65 
ZM•6S 
ZR-95 
ZR 95 
RU-103 
RU•l03 
RU-106 
Rl:.I 186 
I-131 

-
3.32+-0.61E 
L.:S:. 1. E 
L.T. 1. E ,.s ·- :J • ?E 
1..1. 8. E 
7wi • 4w3E 
L.T. 8. E 
3.3 ·- 4 .SE 
L. T • 6. E 
2w5 ' 3w7E 
L.T. 2. E 

01 09/30 4 
01 09/30 4 
01 u.. 09/30 4 
00 09/30 4 
00 \>., 09/30 4 
00 09/30 4 
00 \,\ 09/30 4 
00 09/30 4 
01 ~ 09/30 4 
81 09/30 4 
01 \..\ 09/30 4 



~P.S JOSIE EDWARDS 
WFSTON/WESTINCHOUSE/HANFORD 
20P. WELSH POOL ROAD 
PICrfRING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TflFDYNE COLLECTION-DATE 
SAMPLF. CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME DATE TINE NUCLIDE PCJ/LITER) 

26070 9309L869-001 B094W3 09/08 I 131 s.s I 9w7E 88 
CS-134 L.T. 1. E 00 
65 134 i! .0 • 4 • i!E 88 
CS-137 L.T. 1. E 00 
ES 137 7w5 I 48w8E 81 
BA-140 L.T. 1. E 01 
u 148 1.7 + 6w7E 88 
CE-141 L.T. 1. E 01 
CE lH 1.1 I 6w2E 88 
CE-144 L.T. 4. E 01 
GE lH 1.s + 2w3E g 1 
EU-152 L.T. 2. E 01 
EY l!i 2 1. ii + lw3E 81 
EU-154 L.T. 3. E 01 
EY 1§4 7.9 • 14.8i 00 
EU-155 L.T. 2. E 01 
EU 155 7wl I lw3E 81 
RA-226 L.T. 1. E 02 
RA a:u 2.9 • 701.E 81 
TH-228 L.T. 1. E 01 
lM 228 9.1 • ,.,e 88 
TH-234 L.T. 1. E 02 
Il:l-234 1,9 ••:15, :ZE 00 
H-3 3.3 +-1.0 E 02 
fl 3 LwTw 1. E 82 
PU-238 L.T. 9. E-02 
PU-239 L.T. 9. E-02 
PU 238 §.4 • 54 u-o3 
PY 239 5,4 ••54,:ZE-03 

0 ... 
0 

RUN DATE 10/15/93 .. 
DATE RECEIVED 

09/14/93 

DELIVERY DATE PAGE 2 

10/17/93 

HID-COUNT 
NUCL-UNIT-% TIME VOLUME - UNITS 

U/H 0 DATE TIME ASH-WGHT-% 0 LAB. '° _g____ •......,;;;; 

09/30 4 LJ,.;l 
u. 09/30 4 ~r-: 

09/30 4 :c::::, 
I.\ 09/30 4 -.J 

09/30 4 
.. -u. 09/30 4 ry-.. 

09/30 4 -
\...\. 09/30 4 ·-..o 

09/30 4 
v... 09/30 4 

09/30 ; 4 
\..,\ 09/30 4 

09/30 4 
v-... 09/30 4 

09/30 4 
~ 09/30 4 

09/30 4 
\).. 09/30 4 

09/30 4 
u. 09/30 4 

09/30 4 
\..,\ 09/30 4 

09/30 4 
09/23 5 
09/23 5 

v-... 09/28 6 
u. 09/28 6 

09/28 6 
09/28 6 

) 



~PS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LlONVlLLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUHBER 

LL-1140-Flt 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUH DATE TIME DATE TIME NUCLIDE PCT/LITER) 

26071 'H09L869-001HS 8094W3 I H-3 1.1 +-0.2 E 03 
If 3 L-T• 1. E 92 

26072 9309L869-001HSOB094W3 I H-3 1.1 +-0.2 E 03 
It 3 L.. i:. I I E 02 

26073 9309L869-001DUPB094W3 09/08 TC-99 1.1 +-0.1 E 03 
GR-A L.T. 2. E 00 
GR-8 7.5 +-0.2 E 02 
SR-90 L.T. 1. E-01 
TOTAL-U 2.5 • -0.4 E 00 
TOTAL 1:1 LwTw s. E 82 
GA ,. l • 6 • I :,. e gg 
GA 8 b.T. 2. e gg 
TG 99 1:.,. 3- E 88 
~R-98 9wl I Hw6E 82 
BE-7 L.T. 6. E 01 
8& :,. 7w6 I 39,2E 00 
K-40 L.T. 1. E 02 
K-48 6.9 • 6w6E 81 
HN-54 L.T. 6. E 00 
MN !i4 1.9 • 3.7E 88 
C0-58 L.T. 1. E 00 
C0-58 3.!i • ~.4E 88 
FE-59 L.T. 2. E 01 
Fi li9 =1-,!i • 9,6E gg 
C0-60 3.77+-0.60E 01 
GQ 68 b.T. l, E 81 
ZN-65 L.T. 1. E 01 
iN H 2.1 • :,..:,.e 88 
ZR-95 L.T. 1. E 00 
ZA•95 - 3 9 • 4.Si gg 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIHE VOLUME 

RUN DATE 10/15i93 U) 

PAGE 3 

- UNITS 

UJ:t_ 0 DATE TIHE ASH-WGHT-~ 0 LAB. 
'--...0 

-"· 
09/23 5 L,,J 

09/23 5 L~ 
c:l 

09/23 5 
-=.I .. 

09/23 5 --rT-... 

-s- 09/24 3 
f,,.._;i 

u... 09/23 3 
c::, 

09/22 3 
\>. 10/08 3 

UGH/LITER 0 ; 3 
l:IGH/LIT&A 0 3 

09/23 3 
09/22 3 
09/24 3 
10/08 3 

v.... 10/01 4 
10/01 " \.,I.. 10/01 4 
10/01 " v.... 10/01 4 
10/01 4 

v,._ 10/01 4 
10/01 4 

u.. 10/01 4 
10/01 4 
10/01 4 
10/01 4 

'--"- 10/01 4 
10/01 4 

u_ 10/01 4 
10/01 4 



MRS JOSIE EDWARDS 
WFSTDN/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

THEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

W A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUN DATE TINE DATE TIME NUCLIDE PCI/LITERI 

26073 

c::> ,._ 
N 

9309L869-001DUPB094W3 09/08 RU-103 
Rl:I 183 
RU-106 
Rl:I 106 
I-131 
I lH 
CS-134 
C:i.•lH 
CS-137 
~5 lH 
BA-140 
BA HO 
CE-141 
,e lH 
CE-144 
EE lH 
EU-15 2 
EU l!i i! 
EU-154 
e 1:1 154 
EU-155 
EY l!i !i 
RA-226 
RA i!i!6 
TH-228 
:u•-22s 
TH-234 
TH .!34 
H-3 
IF 3 
PU-238 
PU-239 

L.T. a. E 00 
i!. 5 • 5.3E gg 
L.T. 6. E 01 
1.7 • i.6E 01 
L.T. 4. E 01 
1.1 • i! • §E 01 
L.T. 1. E 00 
5.11 ••4i!.0E 01 
L.T. 1. E 00 
i!. 5 I 4i!wlE 01 
L.T. 2. E 01 
o.o ·- l.li 01 
L.T. 1. E 01 
1.3 • 1.,e gg 
L.T. 4. E 01 
3.0 • i!i!wi!E gg 
LwTw 2. E 01 
i!., ••llfil.E•Ol 
L.T. 2. E 01 
lwl • 10.oe 88 
L.T. 2. E 01 

"·' ·- lolE 01 
L.T. 1. E 02 
i!.3 • 6w6E 01 
L.T. 1. E 01 
Iii 4 ·- 6 iE 00 
L.T. 1. E 02 
,.1 • ,.ae 01 
4.0 +-1.1 E 02 
L,T, 1, E 82 
L.T. e. E-02 
L.T. 8. E-02 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

NID-COUNT 
TIHE VOLUME 

RUN DATE 10/15/_93 

PAGE 4 

co 

- UNITS 
U/11 o DATE TIME ASH-WGHT-~ ,c, LAB. ·-...o -·,~ _g_ 
0- 10/01 4 {..N 

10/01 4 ~~ 

v... 10/01 4 c:) 
-.J 10/01 4 .$ 

u. 10/01 4 
10/01 4 ,,......_ 

\.,\_ 10/01 4 r<, 
10/01 4 

\.,\ 10/01 4 
10/01 4 

\.}.. 10/01 ; 4 
10/01 4 

\>- 10/01 4 
10/01 4 

\..\. 10/01 4 
10/01 4 

\.,\ 10/01 4 
10/01 4 

'-1.. 10/01 4 
10/01 4 

\,\. 10/01 4 
10/01 4 

\.)... 10/01 4 
10/01 4 

u. 10/01 4 
10/01 4 

u. 10/01 4 
10/01 4 
09/23 5 
09/23 5 

u_ 09/28 6 
\.,\ 09/28 6 



MRS JOSIE EDWARDS 
WFSTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVJLLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-l 140-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUH DATE TIME DATE TIME NUCLIDE PC I/LITER) 

26073 

26074 

0 
'"­
w 

9309L869-00lDUPA094W3 09/08 

DISTILLED BLANK H20 I 

p~ i!38 
Pl:I Z39 

TC-99 
GR-A 
GR-8 
SR-90 
TOTAL-U 
TBTAL 1:1 
GA A 
GR B 
TC 99 
U•90 
BE-7 
BE 7 
K-40 
I( 48 
MN-54 
NN•54 
C0-58 
CO-58 
FE-59 
li:E-59 -
C0-60 
.C0•60 
ZN-65 
Ul•'5 
ZR-95 
u 9!i 
RU-103 
Al:I 183 
RU-106 

5. i! I 

5.z • 

L.T. 
L.T. 
L.T. 
L.T. 
L.T. 
3. I 

~-!i • 
1.1 • 

2.3 I 

1 .9 • 

L.T. 
e.e I 

L.T. 
i!. 8 I 

L.T. 
4.0 • 

L.T. 
2.0 *• 
L.T. 
2.4 ·-L.T. 
!i. 8 • 
L.T. 
,.9 • 
L.T. 
7.5 • 
L.T. 
1.1 • 

L.T. 

5i!.3E 83 
5Z.3E 83 

5. E 00 
a. E-01 
s. E-01 
1. E 00 
5. E-02 
3. E 83 
4.i0E•01 
5.6.!E 01 
i!w71E 88 
a.~oe 91 
5. E 01 
h3E 81 

2. E 02 
h9E 81 

6. E 00 
39.6i 01 
1. E 00 

4 •IE 00 
1. E 01 
7.ii 00 

6. E 00 
38.4E 91 
1. E 01 

7w7E 99 
1. E 00 
49w8E 91 
1. E 00 

4-8E 88 
6. E 01 

DATE RECEIVED 

09/14/93 

DELIVERY DATE 

10/17/93 

HID-COUNT 
NUCL-UNIT-ll: TIHE VOLUHE 

RUN DATE 10/15~93 

PAGE 5 

., 

- UNITS '--,.0 

~o DATE TIME ASH-WGHT-,C 0 LAB. -~ 

09/28 6 LN 
09/28 6 t..n. 

c:) 

u... 
......_. 

09/24 3 $ 

\A. 09/22 3 
\J... 09/22 3 

<i"T'-,,._ 

r,." v-. 10/08 3 r,.., 
UG/1/LITER 0-o 3 
1:1611/LITER 0 3 

09/22 3 
09/22 ;- 3 
09/24 3 
10/QS 3 

~ 09/30 4 
09/30 4 

Vs. 09/30 4 
09/30 4 

I..-'-. 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 

u 09/30 4 
09/30 4 

u 09/30 4 
09/30 4 

v.. 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 

v.. 09/30 4 
09/30 4 

I..\ 09/30 4 



TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

WORK ORDER NUMBER CUSTOMER p.a. NUMBER 

MRS JOSIE EDWARDS 4-3735 LL-1140-F4 
WESTON/WESTINGHOUSE/HANFORD 
7.08 WELSH POOL ROAD 
PICKERING CREEK t NDUSTR IAL PARK 
L TONVILLE PA 19341-1313 

W A T E R 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOHER 1 S STA START STOP ACTIVITY 
NUl'16ER IDENTIFICATION NUH DATE TIHE DATE TIHE NUCLIDE PC I/LITER I 

26074 

0 -~ 

DISTILLEO BLANK H20 I RU 106 
J-131 
I l31 
CS-13't 

'' l34 
CS-137 
€S 137 
BA-140 
8A 140 
CE-141 
CE- 141 
CE-lH 
CE•U4 
EU-152 

•EU 1§2 
EU-154 
SY U4 
EU-155 

,Ell•l55 
RA-226 
RA 226 
TH-228 

..;M-~~11 
TH-234 
.tl:l,,,234 
H-3 
II 3 
PU-238 
PU-239 

•PU 238 
-f'U 239 

5.4 
L.T. 
9.4 
L.T. 

"." L.T. 
1-3 
L.T. 
1-9 
L.T. 

- 3 I 
L.T. 

' I 
L.T. 
9w7 
L.T. 
1.1 
L.T. 
1-7 
L.T. 
le 5 
L.T. 
1.0 
L.T. 

- 4.6 
L.T. 
1.1 
L.T. 
L.T. 
5.3 
i!w6 

• 38wH 00 
1. E 00 

t 40w2E 01 
8. E 00 

I Hw9E 81 
1. E 00 

I H,IE 61 
6. E 00 

I 3w6E 88 
9. E 00 ·- 5 4 Ii 00 
4. E 01 

•• ;i4 6li 00 
2. E 01 

I lh4E 88 
2. E 01 

• 12.3E 00 
2. E 01 

I h4E 81 
1. E 02 

I 7w8E 61 
1. E 01 

• o.1e 81 
1. E 02 ·- II l Ii 01 
1. E 02 

• 88w8E 88 
9. E-02 
1. E-01 

I 5Z.9E 83 

• 6.9 E 82 

RUN DATE 10/1 5 / -93 

DATE RECEIVED DEL I VERY DATE PAGE 6 

09/14/93 10/17/93 Cl) 

J 

HID-COUNT 
NUCL-UNIT-~ TINE VOLUME - UNITS ...,:,0 ur DATE TJHE ASH-WGHT-~ 0 LAB. --~ 

09/30 4 ~ :....~ u. 09/30 4 c::) 
09/30 4 'J 

\).. 09/30 4 • 
09/30 4 

Vs 09/30 4 
~ 

r<,} 
09/30 4 LJ,,.J 

0.. 09/30 4 
09/30 4 

u. 09/30 4 
09/30 ; 4 

u... 09/30 4 
09/30 4 

u... 09/30 4 
09/30 4 

I.....\.. 09/30 4 
09/30 4 

~ 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 

u.. 09/30 4 
09/30 4 

\..\. 09/30 4 
09/30 4 

u. 09/23 5 
09/23 5 

'0,. 10/01 6 

u. 10/01 6 
10/01 6 
10/01 6 



MRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
~08 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUHBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECT ION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUHBER 

LL-ll40-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TI~E DATE TIP'E NUCLIDE PC I/LITER I 

26075 DISTILLED SPIKED H20 I TC-99 1.2 +-0.1 E 
CR-A 9.3 +-1.6 E 
CR-B 2.1 +-0.2 E 
SR-90 7.4 +-0.2 E 
TOTAL-U 1.1 • -0.3 E 
.;.eTAL y LwTw s. E 
GR A l:.T. a. E 
GR=-B L :i:. 11. E 
JG 99 L.T. ~- E 
SR 90 I,.;. a. E 
BE-7 L.T. 2. E 

·BE 7 ,., • 1-'wiE 
K-40 L.T. 5. E 

•K 40 9.8 • 28w5E 
NN-54 L.T. 4. E 
f1N 5~ 7w6 I 26 • 2E 
C0-58 L.T. 4. E ,e !ii i. !i • 2h8E 
FE-59 L.T. 3. E 
FE !ilil ,I,. 8 .. ,, 5i 
CD-60 2.49+-0.25E 
c;g 60 I.• T. 8. E 
ZN-65 L.T. 1. E 
i!! ti 65 a.o • lo5i 
ZR-95 L.T. 1. E 

-iR 9!i 3.1 ·- J.9i 
RU-103 L.T. 4. E 
Rij 183 ,.2 • H.:,e 
RU-106 L.T. 3. E 
~ 186 ,.:i ••l6:J.E 
CS-134 L.T. 2. E 

" U4 2.J *-l J 9E 

02 
00 
01 
01 
01 
82 
81 
81 
gg 
81 
06 
8!i 
02 
81 
02 
81 
04 
83 
06 
05 
04 
92 
03 
03 
04 
0~ 
06 
05 
03 
01 
02 
OJ 

RUN DATE 10/15/93 

DATE RECEIVED 

09/14/93 

DELIVERY DATE 

10/17/93 

NUCL-UNIT-X 
U/N ,0, 

E?..-
-:s--

UGH/LITER * 
Y611tllTER * 

\.A_ 

l-". 

\.). 

\.,I._ 

\.). 

I...\ 

u.. 

\..\. 

\).._ 

u 

HID-COUNT 
TINE 

DATE TIME 

09/24 
09/22 
09/22 
10/10 

09/22 
09/22 
09/24 
10/10 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 

VOLUNE - UNITS 
ASH-WCHT-X '°' 

PACE 1 

LAB. 
'~ 
&~ 

= 
3 LN 
3 

-:,_.,..,. 
3 c=) 

3 -.....i 
* 3 

3 ~ 
3 r-,_.) 

,-
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1HO-F4 

RUN DATE 10/15/.':13 

~RS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PTCKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVILLE PA lq341-1313 

TELEDYNE 
SAMPLE CUSTOMER'S 
NUMBER IDENTIFICATION 

26075 DISTILLED SPIKED H20 

26076 9309L869-003 B094Xl 

STA 
NU,'I 

W A T E R 

COLLECTION-DATE 
START STOP 

DATE TIHE DATE TIHE NUCLIDE 

/ CS-137 

09/08 

'5 U7 
CE-141 
CE lH 
CE-lH 
Ci-lH 
EU-152 

. E 11-15 2 
EU-154 
HI 15' 
EU-155 
iU-U§ 
RA-226 
RA 226 
TH-228 
TII 228 
TH-234 
:UC•H4 
H-3 
H 3 
PU-238 
PU-239 
Pl:J 238 

PH TEST 
TC-99 
GR-A 
GR-8 
SR-90 
TOTAL-U 
T9TAL 1:1 

DATE RECEIVED 

09/14/93 

DELIVERY DATE 

10/17/93 

ACTIVITY NUCL-UNIT-i 
PCI/LITERI U/H o 

2.23+-0.22E 04 
LwTw 6w E 02 

5-

L.T. 3. E 07 '--\ 
lwO t 2.lE 07 
L.T. 2. E 03 v.__ 
6w!i • llwH 82 
L.T. 3. E 02 u ..._ 
6.1 • 18w4E 81 
L.T. 2. E 02 '--"-
6w8 • lh7E CH 
L.T. 5. E 02 '-' 
7w6 I 81)( 03 
LeTe 1. E 03 U... 
a.2 , 8 • 6E 02 
L.T. 2. E 02 V-.. 
7.8 • 14.1e 01 
L.T. 1. E 03 '-" 
2.0 • OwlE 9~ 
1.3 +-0.1 E 03 
L.T. 1- E 02 
L.T. 4. E-02 '-"-
1.2 +-0.2 E 00 
2.3 • 22.1e 03 
L,t. 6, E-02 

VERIF IED 
2.7 +-0.1 
7.5 • -3.0 
1.2 +-0.1 
L,T. 9. 
2.e +-0.4 
l • Tw Se 

E 02 
E 00 
E 02 
E-01 
E 01 
E 82 

v-.. 
UGH/LITER o 
l:IGNILITER o 

,no-COUNT 
TIHE 

DATE TIHE 

10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
09/23 
09/23 
10/01 
10/01 
10/01 
10/01 

09/24 
09/22 
09/22 
10/08 

VOLUHE - UNITS 
ASH-WGHT-% o 

; 

PAGE 

LAB. 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
6 
6 

3 
3 
3 
3 
3 
3 
3 

8 
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MRS JOSIF. EDWARDS 
WF.STON/WESTINCHOUSE/HANFORO 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEDYNE COLL EC TI ON-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-l 140-F4 

w A T E R 

ACTIVITY 

DATE RECEIVED 

09/14/93 

NUCL-UNJT-i 

DELIVERY DATE 

10/17/93 

MIO-COUNT 
TIME VOLUME 

RUN DATE 10/151-93 

PACE 9 

- UNITS 
NUMBER IDENTIFICATION NUN DATE TIME DATE TIME NUCLIDE PC I/LITER) U/M 0 DATE TIME ASH-WGHT-X 0 

'-.,0 
LAB. ·-....,;;; 

~ 
26076 930'R869-003 B094Xl 09/08 c;R A I. :i: ~ E 00 09/22 3 LN 

GA 8 1,.:i:. 2. E 88 09/22 3 ~~ 

H 99 1,.:i:. 4. E 88 09/24 3 
c::::) 
--.1 

SA 98 3.3 • 54.6E 82 10/08 3 ~ 

BE-7 L.T. s. E 01 '->--. 09/30 4 -BE 1 3.2 • 29.1E 88 09/30 4 
rr:-,.._ 

K-40 L.T. 1. E 02 \)... 09/30 4 r<.:; 
c;,.., 

IC•40 .. l • :J ·- ,.u 81 09/30 4 
MN-54 L.T. s. E 00 v.... 09/30 4 
MN 54 1.~ ·- 3 2i gg 09/30 4 
C0-58 L.T. s. E 00 u... 09/30 ; 4 
cc-u 1.4 • 3.H 88 09/30 4 
FE-59 L.T. 1. E 01 v.. 09/30 4 
FE !i9 1.2 ·- :i. Ui 00 09/30 4 
C0-60 L.T. 5. E 00 u-.. 09/30 4 
C0•60 0.0 •- ll • 0i 80 09/30 4 
ZN-65 L.T. 1. E 01 \.A 09/30 4 

,iN-65 &.5 • ,.ui 00- 09/30 4 
ZR-95 L.T. 6. E 00 I..\ 09/30 4 
ZR 95 3w7 I 3w6E 88 09/30 4 
RU-103 L.T. 6. E 00 ~ 09/30 4 
Rll-103 - 2,4 :t- 3.6E 00 09/30 4 
RU-106 L.T. s. E 01 \)... 09/30 4 
AU 106 8.8 t 3.2E 81 09/30 4 
1-131 L.T. 1. E 01 \A 09/30 4 

~-UI 0.0 • 11.:,e 88 09/30 4 
CS-lH L.T. 6. E 00 u.. 09/30 4 
,s lH 2.2 I 3w7E 66 09/30 4 
CS-137 L.T. 6. E 00 u... 09/30 4 
•CS 137 2.9 I 3.se 88 09/30 4 
BA-140 L.T. 9. E 00 1...-\. 09/30 4 
&A lo\ g 1.1 • 58w8E 81 09/30 4 



WORK ORDER NUMBER 

MP.S JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

STA 

4-3735 

COLLECTION-DATE 
START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
TELEDYNE 
· SAMPLE 
NUMBER 

CUSTOMER'S 
IDENTIFICATION NUN DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26076 9309L869-003 8094Xl 09/08 CE-141 L.T. 9. E 00 
GE 141 1.5 • 5 6i 00 
CE-lH L.T. 3. E 01 
EE H4 9.3 I 19w7E 88 
EU-152 L.T. 2. E 01 
EY 152 e.9 t 19w3E 99 
EU-154 L.T. 2. E 01 
iU•154 4w7 I l88wE 81 
EU-155 L.T. 2. E 01 
EY 155 6ei! I h8E et 
RA-226 L.T. 1. E 02 
RA 2,H 2.1 • 6.3E 01 
TH-228 L.T. 1. E 01 
lH•228 4 • i • 5.§E 09 
TH-2H L.T. 1. E 02 
iM 2H - 5.l ·- '.§Ii 01 
H-3 4.5 +-0.2 E 03 
M i L..i. 2. " i 02 
PU-23B L.T. 8. E-02 
PU-239 L.T. 8. E-02 
Pl:l i!38 s.a I ~9-6E 83 
Pl:l i!39 5.0 ••Ow61i•0l 

LAST PAGE OF REPORT 

SEND 1 COPIES TO WE884S MRS JOSIE EDWARDS 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-i 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TINE VOLUME 

RUN DATE 10/15/~3 

PAGE 10 

- UNITS '"'° U/11 0 DATE TIME ASH-WGHT-i 0 LAB. ~ 

-~ 
_g__ 
\.>-. 09/30 4 t.,J 

'--~ 09/30 4 Cl 
\...\.. 09/30 4 -..J 

09/30 4 • u. 09/30 4 
~ 09/30 4 r---.) u 09/30 4 -...._J 

09/30 4 
v... 09/30 4 

09/30 4 
\...\... 09/30 ; 4 

09/30 4 
\J.... 09/30 4 

09/30 4 
u, 09/30 4 

09130 4 
09/28 5 
09/28 5 

I.>.__ 09/28 6 
u. 09/28 6 

09/28 6 
09/28 6 

~ -

BY ~UENTHER 10/15/93 APPROVED 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GE(LII GAHMA SPEC LAB. 5 - TRITIU11 GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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1 Y DATA VALIDATION CHECKLIST 

PROJECT: 

1. Completeness 

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and 
attach}. 

2. Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time 
period or annually? 

If NO, qualify all associated data as unusable (R}. 

Was each detector used for the associated data calibrated? 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? 

If YES, qualify all associated data as unusable (R). 

~o NIA 

~o NIA 

~o NIA 

Yes(9!A 
Comments: _____________________________ _ 

1 020 
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Y DATA VALIDATION CHECKLIST 

2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? 

H NO, qualify all associated data as estimated 0). 

Has check source been counted-dail:,? ,~u..\c,.., \ ~ 
@\2\~,.lq~ 

H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? 

H NO, qualify all associated data as unusable (R). 

~ckground counts been performed at least 
weC&d before and after all field and QC samples 
associated with the SOC? 

H NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? 

H NO, qualify all associated results as unusable (R). 

~o NIA 

®No NIA 

@No NIA 

(90 NIA 

~o NIA 

Comments: J'&z::,Nt.,#M~, >Alf~-

2 021 
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3. Blanks 

Have reagent/method/field blanks been 
analyzed with the SDG7 

H NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the 
reagent/method/field blanks 7 

H YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results 
< lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? ~o NIA 

Comments:. ____________________________ _ 

3 02 2 



4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? ~o NIA 

If NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limi;· requirements? ~A 

Note discrepancies in the validation report narrative. 

Can reported results be verified? ®No NIA 

If NO, note missing data in the validation report. Correct results on the photocopied report 
forms and include in the validation report. 

_,/ --::::is~o~:§~c=J=c~\A',±seC\..L:o::t:b~sj;~-~-ci:icR>:is:ce11~, \~._ ,=L \::s:s. ~~b::!:~~~~:__-~w\1~~7 

'5\\ ;;-\¥§,;: &tl+u ,t-c::s3.sc \ \ i» ,\ s- e~---s e:_ffi ~ ~ 

4 023 



5. Radiometric and Gravimetric Yields 

We;e &f'ikt6:,a&"rs/chemical yiej_g, analyzed 
in each SDG and/or sample as appropriate for 
the analytical method? ~o NIA 

H NO or if inappropriate tracers were used'qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical \ ~ 

yield analysis? So...~e... \oc::.o.-.~~ o.sc- ~-\--- ~<:b--.:i' ~~ . Yes No ~ 

ff YES • th lid · · ~\°2.\ 6h~ , note m e va ation narrative. 

Is racer/chemical iel recovery within the 
limits of 30-105 o or sample results 
<4X the spike activity? 

Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD R acceptable UJ R 

> LLD R acceptable J R 

Comments: 7'/ff ~h,J:4 J 42 

5 024 



DATA VALIDATION CHECKLIST 

6. Duplicate Samples and Analyses 

Has at least one duplicate analysis 
been performed for every 10 samples in the SDG7 

H NO, qualify all associated results as estimated 0). 
l b 

Has the field blank been used for L,oc.o1_·.._~ ~ ~~ 
duplicate or MS/MSD analysis? ~\..I-~~~ 

Are RPO values ~35% for results >SX the 
LLD and within ±2X the LLD for results <SX the LLD? 

®No NIA 

~o NIA 

H NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results 
> LLD as estimated detects 0). 

Comments: ::::;nJ,:: ~ ,-4-q., c d!i,O)I\..., · ,;:,. s:; ~"-::,; ~'S:S: 6,. 

6 025 



7. Laborato')' Control Samples 

Are LCS results within the control limits 
of 80-12D% 

H NO, qualify results as follows: 

%R: 

Results < LLD: 
Results> LLD: 

<50% 50-79% 

R 
R 

UJ 
J 

>120% 

R 
R 

Has at least one LCS been analyzed with the SDG? 

H NO, qualify all associated results as estimated 0). 

7 

Yes@wA 

~o NIA 

026 



8. Holding Times 

Have all samples/analyses been completed within 
5 haH-lives or 180 days, whichever comes first? 

If NO, qualify all associated results > LLD as estimated detects 0) and all associated results 
<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all 
associated results as unusable (R). 

Comments: ·------------------------------

8 027 



9? 113~;•7. I {37 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside 
the range of the self absorption curves? 

If YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <20%? 

If YES, qualify all associated data as ttnttsaele (R). 

Have statistical tests been performed routinely 
(at least weekly)? 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? 

If NO, qualify all associated data as estimated 0). 

Yes No® 

--,~k rne B'> 5s, -& 
--<:»:~>~2s ~Ab 

-:c:.s:""'v,"J~--:~e.;. :S--~ ~½ AAf#.-: -
a:::~3:-.,G C c:::.c_~5-,-z.\·, ~ -----

e-~ 

I 

9 02 8 



9? II :3S07 .. If 38 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

Has detector system been calibrated across the 
energy range of interest? 

If NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each 
peak centroid? 

@No NIA 

~o NIA 

If NO or if resolution cannot be determined, qualify all results as unusable (R). 

Is resolution at least 20 keV FWHM? 

If NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of 
initial calibration efficiencies or are 
they within the control limits or ±3S of the mean? 

If NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control 
limits of 30 to 105% 7 

If NO, qualify all results as follows: 

%R: <30% 30-105% >105% 

Results <LLD: R acceptable UJ 
Results > LLD: R acceptable J 

Commenb: 2{;,;r ,~ut,1A/4/4'X , 

10 

~o NIA 

G)o NIA 

~o NIA 

C:)o NIA 

>115% 

029 



er, ii c· O I t 3 
RAo'($c 'tfl~ Y DATA VALIDATION CHECKLIST 

9.3 Gamma Spectroscopy 

Does efficiency calibration approximate a 
smooth semi-log curve? 

H NO, qualify all results as unusable (R). ,~ 

Have geometry or matrix factors been accounted 
for in all analyses? 

ff NO, qualify all associated results as unusable (R). 

Does the detector calibration cover the energy range 
of interest and at least Oto 2 MeV? 

ff NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate 
and less than 5 FWHM? 

ff NO, qualify all results as estimated 0). 

Comments: 7/'zr: ~u.t/¼J.JiN 1 

11 

e)o NIA 

@No NIA 

@fao NIA 

030 



9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? 

If YES, qualify all results attributed to a single radium isotope as estimated 0) if the 
contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? 

If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified 
and accounted for? 

If NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined 
for each SDG? 

If NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for 
possible radium contamination in the reagents? 

If NO, qualify all associated results as estimated 0). 

If sample was preserved at collection has analysis 
been completed within 180 days or 5 half-lives? 

Yes No@ 

Yes Noe) 

Yes Noe} 

Yes Noe} 

If NO, qualify results >LLD as estimated detects 0) and results < LLD as estimated non­
detects (UJ). 

If samples were not preserved, were samples received within 5 days of 
sampling? 

• Were samples preserved at the laboratory upon receipt? 

Yes 

Yes 

No@ 

N~ 

Were samples held after preservation for at ~ 
least 16 days? Yes N v • 

If NO, to any of the above, qualify associated sample results as estimated 0). 

Comments:~ d¢Utfr4 4o~ ~r~-

12 031 



Y DATA VALIDATION CHECKLIST 

95 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be 
associated with the samples? 

If NO, qualify associated sample results as unusable (R). 
'~ 

Was the counting system calibrated each day that 
samples were analyzed? 

If NO, qualify associated results as estimated 0). 

Was the counting system calibrated after 
replacing the scintillation cell? 

Yes Noe 

Yes No@ 

Yes No€) 
If NO, qualify associated results as estimated 0) if the cell has a previously determined 
calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check 
for radium contamination in reagents? 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been 
completed within 180 days or 5 half-lives? 

Yes No@ 

Yes Noe) 
If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non­
detects (UJ). 

If samples were not preserved, were samples received within 
5 days of sampling? 

• 

• 

Were samples preserved at the laboratory upon receipt? 

Were samples held after preservation for at 
least 16 days? 

Yes No® 
Yes No~ 

Yes No~ 
If NO, to any of the above, qualify associated sample results as estimated 0). . 

Commenb: ~~ lu«J dM/r~-

13 032 



~ti- ~ ~y DATA VALIDATION CHECKLIST 

9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample matrices? 

H NO, qualify associated results as estimated 0). 

Has at least one calibration standard been processed 
with the samples? 

H NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have res.ults for counting efficiency determination been provided? @No NIA 

H NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? 

H YES, qualify associated results less than 10X the background tritium level (blanks) as 
estimated 0). 

Have blanks been analyzed with each sample run to check for . 
potential contamination in the chemical reagents? 

H NO, qualify associated results as estimated 0). 

14 
033 



J&L}y DATA VALIDATION CHECKLIST 

9.7 Fluorometric Analysis of Uranium 

Has the laboratory provided evidence that cation and 
anion interferences are negligible for the matrix or that 
matrix interferences have been accounted for? 

If NO, qualify associated results as estimatecf 0). 

Has the laboratory provided a description of the method 
of fusion standardization or provided data supporting 
fusion standardization 7 

If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

H NO, qualify associated results as estimated 0). 

@No NIA 

Yes No@:) 

Comments:, _________________________ -:------

(1::::~x ~:z\ h'~rs;~~ 

15 034 



c::, 
w 
CJ1 

ACCURACY AND PRECISION CALCULATION WORKSHEET 

FILENAME: 26070-QC.WK1 

SDG NO.: 26070-WES-1281 

SAMPLE ID: BLANK (LAB NO. 26074) 
MS SAMPLE ID: BLANK SPIKE (LAB NO. 26075) 

SPIKED BLANK SPIKE SPIKE 
PARAMETER AMOUNT RESULT RESULT %R 

TECHNETIUM-99 98.5 0 120 122 
GROSS ALPHA 11.2 0 9.3 83 
GROSS BETA 22 0 21 95 
STRONTIUM-90 80 0 74 93 
TOTAL URANIUM 18.6 0 17 91 
COBALT-60 25000 0 24900 100 
CESIUM-137 21600 0 22300 103 
TRmUM 1400 0 1300 93 
PLUTONIUM-239 1.09 0 1.2 110 

SAMPLE ID: B094W3 
MS SAMPLE ID: B094W3 MS 
MSD SAMPLE ID: B094W3 MSD 

SPIKED SAMPLE MS MS 
PARAMETER AMOUNT RESULT RESULT %R 

TRITIUM 1400 330 1700 98 

19-Nov-93 PAGE 1 OF 1 

MSD MSD MSIMSD 
RESULT %R RPO 

1700 98 0 



LABORATORY DUPLICATE RELATIVE PERCENT DIFFERENCE 

FILENAME: 26070-LD.WK1 

SDG NO.: 26070-WES-1281 

SAMPLE ID: B094W3 
DUPLICATE SAMPLE ID: B094W3 DUP 

SAMPLE DUPLCIATE 
PARAMETER RESULT RESULT 

TECHNETIUM-99 1600 1700 
GROSS BETA 840 750 
TOTAL URANIUM 2.6 2.5 
COBALT-60 33.2 37.7 
TRITIUM 330 400 

LAB DUP 
RPO 

6 
11 
4 

13 
19 

19-Nov-93 PAGE 1 OF 1 



TECHNETIUM 99 RESULT VERIFICATION 07-Dec-93 PAGE1 

FILENAME: 8QW-TC.WK1 
Tc99 

Lab Date Det. Spl Gross Count Bkg. Det. Result Result MDA MDA 
SDG HEIS No. Analyzed ID Amt. Yleld cnts Time cpm Eff. Cale. Rptd Cale. Rptd. 
25651 B09425 25651 10/05/93 C3 0.3 0.543 227 100 0.21 0.21 27 27 3 3 

B094Z5 DUP 26564 10/05/93 C4 0.3 0.5 269 100 0.21 0.224 33 33 3 3 
'-,..{:'.) 

BLANK 26555 10/05/93 E4 0.2 0.387 9 100 0.11 0.232 -0.50 -0.50 4 4 ' -~ 

BLANK SPIKE 26556 10/05/93 ES 0.2 0.29 369 100 0.15 0.251 110 110 6 6 -t.,,J 
26070 B094W3 26070 09/24/93 C4 0.3 0.5 11890 100 0.22 0.224 1591 1600 3 3 Lr~ 

B094W3 DUP 26073 09/24/93 C6 0.3 0.446 10290 100 0.19 0.204 1695 1700 3 3 
-c::) 
...... J 

BLANK 26062 09/24/93 E9 0.2 0.435 13 100 0.23 0.229 -2 <5 5 5 1' 

BLANK SPIKE 26063 09/24/93 E10 0.2 0.408 551 100 0.14 0.243 122 120 4 4 ~ 

B094X1 26076 09/24/93 C1 0.3 0.376 1509 100 0.22 0.221 269 270 4 4 ::c a-.., 

' 



0 
w 
co 

GROSS ALPHA RESULT VERIFICATION 

FILENAME: 8QW-A.WK1 

Spl. 
SDG HEIS# Lab No. Det. Amt. 
26561 B094Z5 26561 T3 0.5 

B09425 DUP 26564 T3 0.5 
BLANK 26565 T3 1 
BLANK SPIKE 26566 T3 1 

26070 B094W3 26070 T3 0.5 
B094W3DUP 26073 T3 0.5 
BLANK 26074 T3 1 
BLANK SPIKE 26075 T3 1 
B094X1 26076 T3 0.5 

06-Dec-93 

GROSS ALPHA 
Date Alpha Gross Count Bkg. 
Counted Counts Time epm 
09/28193 33 100 0.16 
09/28193 29 100 0.16 
09/27/93 11 50 0.16 
10/08193 245 50 0.16 
09/23/93 7 50 0.06 
09/23/93 10 50 0.06 
09/22/93 4 50 0.16 
09/22/93 156 50 0.16 
09/23/93 33 50 0.06 

PAGE1 

Result Result MDA MDA 
Eff. Cale Rptd Cale Rptd 
0.071 2.2 <2 2 2 ·-..o 
0.072 1.6 <2 2 2 ._;;, 

0.172 0.16 <0.7 0.7 0.7 "t....N 
0.174 12.27 13 0.7 0.7 ~ 

0.076 0.95 <2 2 2 
c:) 
--......J 

0.078 1.62 <2 2 2 ii -0.145 -0.25 <0.8 0.8 0.8 -t"'I'.. 

0.143 9.32 9.3 0.8 0.8 ..:z: 
~ 

0.072 7.51 7.5 2.0 2 

' 



a 
w 
c.o 

GROSS BETA RESULT VERIFICATION 

FILENAME: 8QW-B.WK1 

Date Beta 
SDG HEIS# Lab No. Det. Counted 
26561 B09425 25661 T3 09/27/93 

B09425 DUP 26564 T3 09/27/93 
BLANK 26565 T3 09/27/93 
BLANK SPIKE 26566 T3 09/27/93 

26070 B094W3 26070 T3 09/22/93 
B094W3DUP 26073 T3 09/22/93 
BLANK 26074 T3 09/22/93 
BLANK SPIKE 26075 T3 09/22/93 
B094X1 26076 T3 09/22/93 

GROSS BETA 
Gross Count Bkg. 
Counts Time epm 

456 50 0.92 
435 50 0.92 

61 50 0.92 
1103 50 0.92 
9874 36.68 1.02 
9851 40.07 1.02 

80 50 1.02 
908 50 1.02 

1935 50 1.02 

06-Dec-93 PAGE 1 

Spl. Result Result MDA MDA 
Eff. Amt. Cale Rptd Cale Rptd 
0.282 0.5 26 26 2 2 
0.283 0.5 25 25 2 2 "-.0 

""-~ 

0.386 1 0.35 <0.7 0.7 0.7 
L'"-J 

0.387 1 25 25 0.7 0.7 '--~ 
0.289 0.5 836 840 2 2 c::::l 

-..J 
0.293 0.5 753 750 2 2 * 
0.367 1 0.7 <0.8 0.8 0.8 .-:-,.,_ 

0.366 1 21 21 0.8 0.8 
--~-·r-

0.284 0.5 120 120 2 2 
co 

' 



Strontlum-90 (corr. for Sr-89) Result Verification 09-Dec-93 Page 1 OF 2 

FILENAME: 8QW-SR2.WK1 

Lab Date Det. Spl Y-90 SR-89 Gross Count 8kg. 
SDG HEIS No. Analyzed ID Amt. Yleld Yield Ingrowth Decay Cnts Time cpm 

25651 809425 25651 10/08/93 E2 0.5 0.974 0.494 0.872 0.753 26 200 0.13 
809425 DUP 26564 10/08/93 C9 0.5 1 0.711 0.872 0.789 23 100 0.21 
BLANK 26068 10/08/93 C10 0.5 0.988 0.668 0.872 0.789 19 100 0.22 

·-~.o 
-.,;,, 

BLANK SPIKE 26069 10/10/93 810 0.5 0.983 0.639 0.872 0.429 6648 800 0.25 
<-N 

26070 8094W3 26070 10/08/93 C4 0.5 1 0.78 0.872 0.789 21 100 0.17 '-~ 
8094W3DUP 26073 10/08/93 E5 0.5 0.986 0.717 0.872 0.753 31 200 0.14 c::) 

........... 
BLANK 26068 10/08/93 C10 0.5 0.988 0.668 0.872 0.789 19 100 0.22 • 
BLANK SPIKE 26069 10/08/93 B10 0.5 0.983 0.639 0.872 0.429 6648 800 0.25 --rr---
B094X1 26076 10/08/93 E4 0.5 0.986 0.575 0.872 0.753 21 200 0.11 ~ 

'-.D 

; 



a 
.i:::­...... 

Strontlum-90 (corr. for Sr-89) Result Verification 

FILENAME: 8QW-SR2.WK1 

Lab Det. 
SDG HEIS No. Eff. 

25651 809425 25651 
809425 DUP 26564 
BLANK 26068 
BLANK SPIKE 26069 

26070 8094W3 26070 
8094W3DUP 26073 

. BLANK 26068 
BLANK SPIKE 26069 
8094X1 26076 

Sr90 
Result 
Cale. 

0.28 -0.00 
0.32 0.12 
0.31 -0.19 
0.42 73.58 
0.32 0.21 
0.32 0.09 
0.31 -0.19 
0.42 73.58 
0.29 -0.04 

09-Dec-93 Page2OF2 

Result MDA MDA 
Rptd Cale. Rptd. 

0 1 1 
0.12 1 1 ..... ,,o 

-0.19 1 1 . ·¼ 

74 0.8 0.8 = 
L""-1 

<1 1.0 1 ~ 

<0.7 0.7 0.7 
c:::J 
~ 

<1 1 1 * 
""""""' 74 0.8 0.8 r;:-,,... 

<0.9 0.9 0.9 [n 
C) 

' 



TOTAL URANIUM RESULT VERIFICATION 06-Dec-93 Page 1 

FILENAME: 8QW-U.WK1 TOTAL TOTAL 
URANIUM URANIUM 

TELEDYNE DATE SAMPLE DILUTION CALC. RPTD. 
SDG HEIS# LABID ANALYZE AMOUNT FACTOR WF WU A UG/L UG/L 

26561 B09425 26561 10/01/93 6 2 0.337 0.515 0.686 2.6 2.6 
809425 DUP 26564 10/01/93 6 2 0.33 0.51 0.686 2.5 2.5 "--0 
BLANK 26565 10/01/93 6 1 0.001 0.257 0.686 0.0 <0.05 

"·~ 

BLANK SPIKE 26566 10/01/93 6 10 0.61 0.855 0.686 17.1 17 LN 

26070 8094W3 26070 10/01/93 6 2 0.379 0.581 0.686 2.6 2.6 
=-...r-:. 
c::) 

8094W3DUP 26073 10/01/93 6 2 0.379 0.583 0.686 2.5 2.5 --1 
:$ 

. BLANK 26074 10/01/93 6 1 0.001 0.257 0.686 0.00 <0.05 -
BLANK SPIKE 26075 10/01/93 6 10 0.61 0.855 0.686 17.1 17 

TT--. 

Ln 
B094X1 26076 10/01/93 6 20 0.403 0.605 0.686 27.4 28 -

v 



TRITIUM RESULT VERIFICATION 06-Dec-93 PAGE1 

FILENAME: 8QW-H3.WK1 

Date Gross Count Sample Bkgnd Detect Result Result MDA MDA 
SDG HEIS# Lab No. Analyzed Counts Time Amount epm Eff. Cale. Rptd Cale Aptd 
26561 809425 26561 09/25/93 1230 100 0.01 1.88 0.19 2470 2500 151 200 

B09425MS 26562 09/25/93 1654 100 0.01 1.88 0.19 3476 3500 151 200 
'-._o 

B09425 MSD 26563 09/25/93 1689 100 0.01 1.88 0.19 3559 3600 151 200 ,. ~-..;;; 

B09425 DUP 26564 09/25/93 1189 100 0.01 1.88 0.19 2373 2400 151 200 t...N 
BLANK 26565 09/25/93 190 100 0.01 1.88 0.19 5 <200 151 200 ~~ 

BLANK SPIKE 26566 09/25/93 785 100 0.01 1.88 0.19 1415 1400 151 200 
c::l 
'J 

26070 B094W3 26070 09/25/93 315 100 0.01 1.74 0.19 334 330 146 100 • 
B094W3MS 26071 09/25/93 891 100 0.01 1.74 0.19 1700 1700 146 100 ~ 

8094W3MSD 26072 09/25/93 905 100 0.01 1.74 0.19 1733 1700 146 100 c.n 
:r,..) 

B094W3 DUP 26073 09/25/93 344 100 0.01 1.74 0.19 403 400 146 100 
BLANK 26074 09/25/93 177 100 0.01 1.74 0.19 7 <100 146 100 
BLANK SPIKE 26075 09/25/93 717 100 0.01 1.74 0.19 1287 1300 146 100 • 8094X1 26076 09/28/93 2068 100 0.01 1.87 0.19 4459 4500 151 200 



PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE 1 OF2 

FILENAME: 8QW-PU.WK1 

HEIS Lab Spl. Date Pu239 Pu238 Time Spike Spike 8kg Bkg Time Spike 
SDG No. No. Amt. Analyzed Det. Eff. Cnts Cnts Secs Cnts Act. Pu239 Pu238 secs %A 
26561 B09425 26561 0.15 09/28/93 43 0.1982 2 1 60000 1452 4.03 2 1 80000 0.8180 

B09425 DUP 26564 0.15 09/28/93 44 0.1715 1 1 60000 1093 4.03 4 1 80000 0.7104 '-,.0 
BLANK 26565 0.15 10/06/93 31 0.2018 2 1 60000 1242 4.03 1 1 80000 0.6875 · ~ 

BLANK SPIKE 26566 0.3 10/06/93 32 0.1772 96 1 60000 1274 4.03 2 1 80000 0.8026 ~ 

26070 B094W3 26070 0.15 09/28/93 47 0.1908 1 1 60000 1239 4.03 1 1 80000 0.7253 Li';. 
c;;:::i 

B094W3DUP 26073 0.15 09/28/93 48 0.1837 1 1 60000 1284 4.03 1 1 80000 0.7808 -,,J 

~LANK 26074 0.15 10/01/93 47 0.1908 1 1 60000 1271 4.03 3 1 80000 0.7432 ~ 

BLANK SPIKE 26075 0.3 10/01/93 48 0.1837 133 1 60000 1477 4.03 3 1 80000 0.8973 ~ 

B094X1 26076 0.15 09/28/93 46 0.1845 1 1 60000 1355 4.03 1 1 80000 0.8204 
t:r, 
(.>.) 

• 



PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE2OF2 

FILENAME: 8QW-PU.WK1 
Pu239 Pu238 

HEIS Lab Pu239 Pu239 MDA MDA Pu238 Pu238 MDA MDA 
SDG No. No. Cale. Rptd Cale Rptd Gale. Aptd. Cale Rptd 
26561 B094Z5 26561 0.0093 0.0093 0.1 0.1 0.0046 0.0046 0.07 0.07 

B094Z5 DUP 26564 -0.0493 -0.049 0.2 0.2 0.0062 0.0061 0.1 0.1 
BLANK 26565 0.0271 0.027 0.09 0.09 0.0054 0.0054 0.09 0.09 ',0 "." BLANK SPIKE 26566 1 1 0.06 0.06 0.0026 0.0026 0.04 0.04 

26070 B094W3 26070 0.0054 <0.09 0.09 0.09 0.0054 <0.09 0.09 0.09 
(..N 
!.~ 

B094W3DUP 26073 0.0052 <0.08 0.08 0.08 0.0052 <0.08 0.08 0.08 c::i 
--J 

BLANK 26074 -0.0265 <0.1 0.1 0.1 0.0053 <0.09 0.09 0.09 ~ 

BLANK SPIKE 26075 1.2 1.2 0.06 0.06 0.0023 <0.04 0.04 0.04 -rr-... 
B094X1 26076 0.0050 <0.08 0.08 0.08 0.0050 <0.08 0.08 0.08 t:n -

; 
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Pl"OfCCt Dfli;natilXI/SMIOdt\9 LOQtiCf'IS ~.£,"'--/ 
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Fi l!ld lav=ot »o. CF l .. ( 0 :J.O 
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-.i11oa at snioaian~ WE!ff01'r $rl!Fl1/ 
ottr.he •~ lllo. /,,U ? 3 -0 -0 71 ~ -.:?!:. 

$11, ppn to ~ s: !:. rzuu L-'-S 
1/f/-S 

•~• 101 e S111D1 • 1tazac"l:IS/lt ... l'ltll 

to~ 11 ll, P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,B;), 
SELENIUM (HN03 pH<2) UNFILTERED 

1, S0Oml, G, WATER; IC ANIONS(F,C1,S04,N02rP04) 
1, ·SOOffll, P, WATER; N02/N03(H2S04 pH<2) 
1, Z50m1, P, WATER; ALKALINITY 
1, 250ml, P, WATER; TOS 
l. 250ml, P, WATER; SULFATE 
l. ll, P, WATER; ClANIDE(NaOH pH>l2) 
3, 2L. P. WATER: GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106)1 

Pu-238, ·-~u-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
1, 250ml, Gs, WATER; TRITIUM 
1. lL, 6/P, WATER; Tc-99{~Cl pH<2) 

l)t;).L BO .,•41w"/ 
1. lL, P, WATER; METALS-CLP TAL(Cc.,Mg,Na,K,Fe,Mn,Si ,Al ,Bi), 

SELENIUM (HNOJ pH<Z) FILTERED 

Ola in ot PeUess iatt CShln and ""1m •-.> 

1~so :Su 

Di IDOH I -tl'loct: I D isoosed bv: : 

. 
U1 ~, {J.'(2 

.. 

,· .. 
C 4,., 

·~ 0 
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w . h 16 '' " -').HP\,,jl/ it ... ..... , 

@ esnng o se SAMPLE ANALYSIS REQUEST 
Hant0rd Comoanv 

' 
PART I: flELD SECTION 

Collec:tor KC !.&E/GG HAMIL TON ~• S.imo1ed '! /f /fl rime 10?.CJ naurs 

Company Contact Flt-I 8UTO-IER Telaphane (5091 376-5045 

·~ 
Samote Numotf' and Tvoe ct Samole • - .. 

~~--....._ Comainers 
Tvi,e at Sample · Analysis Rmiu~ 

., 

( ~q'(/1,()J / 1. 1L P WATE=l Ml:r ALS-CLP i ALfCa.Mc.Na,J(~e.Mn.Si.AI.Bil. 

~ Sa.eNIUM !HNO3 c,M < 2) 

1 . 500ml. G WATeR lC ANl0NSIF,Ct.$04.N02.P04l 

1. SOOm1. P WATEP. N02/N03tH2SO4 cH<21 

1. 2S0tnl. P WATE~ ALKALINITY 

, 1. 250ml. fl WATER TOS 

1. 250ml, P WAiER S!J1;AT'£ 

I,. 1L. P lwATER cYANIOE {Na0M DH>12I I 

13. 2LP lwATER GROSS ALPHA/BETA. GAMMA SPECICs-137.Co-60. 
' - - . . Ru•J0SI. ?u-238. Pu-239/240. 5t•90. TOTAL I . I 

URANIUM !HN03 oH <21 I 
' I 1. 250ml. G.s WAT'Ert TRrrlUM I 

I 
t 1 . 1L. GIP WA~ . Tc-99 IHCl cH < ll 
! I 
!ao 14al.:/ 1 , 1 L. F' WAT!ff MET ALS-Cl.P 1 Allt:a.Mg,Na,K.re,Mn ,Si,Al,Bil. 

! S!LENIUM IMN03 i>H<.21 

TASK •= 93•265 

OflC t: u..>'t'5-o -r-118"- _..,_,-

BOLi: 7...S-~ ~ ~ ~ -~, ~ ·-I ;:u!ICI lnTormacon . -· 
I 

I 
I 

::i1>ecia1 M&n41inQ anoror Stor1;e -I 

. 
Poss,o•• Sarn01e Hazaras 

•. 

!=>ART II: LABORATORY SECTION 
.: I 

' ~11t1:ervea ov Title Cate i 
Ana1vs1s Recau1recs 

.. \ ,J\41 

. 
• ~,,e11cate wn1nner samo1e ,s sOil, sludoe. water. etc;. 

Use ca~ 01 cage tor add1t1ona1 mtOl"rnauon rt!!lanve ta samcle lacl\ian. A•6000-406IOIS/90) 
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Wsstinghcuse­
Hantord Cams:,anv 

custocv far,n !r, i t,.,.tor- KO LEf/GG HAMIL. TON 
coc,an,, ccinuc:t PH BUTCHER 

Pr o1ect OHi9nac1cn/S.1mUl"IJ 1.out111r,s ,200 .. &<4~1 

ict Cllest •a. ~~SD I .3 

CHAIN OF CUSTODY 

Telepn~ (509) 376-504S 

ecu.-c:ian O•ce ""7.1'1J/~ 
. ,ielCI I.~ lie. E,1- -ltf'J~o 

ail l of 1.aait1t/Airoil I Ila.~ 41' <i' 5 S""' '.3 
lwthl:ld of Sh i0ta'1t -WES"f'OTq ;;?"'1~~'/ 

otfsiu ,l"Qgef't)' •o. W4) 3 .. t')-() 7 l 3 - ZS'" 

Shi~ ta ~~ Tl)/(,) J,.t" 5 
P0a.,,o,, S4al:ll• ll•tlt'CIS/lt .. rc:!1 ,Y'9/1" ~ 

WATER; METALS-CLP TAL(Ca.Mg.Na,K.Fe,Mn.S i ~Al ,Bi), 
SELENIUH (HN03 pH<2) UNFILTERED 

l . 500ml, G. WATER; It ANiOHS(F,C1,S04,N02 , P04) 
1, 500ml, P, WATER; N02/N03(H2S04 pH<2} 
l. 250ml, P, WAITR; ALKALINITY 
l , 2S0~1. P, WATER; TDS 
l. 250m1, P, WATER; SULFATE 
1, lL, P, WATER; CYANlOE(NaOH pH>l2) 
3. 2L. P. WATER~ GROSS ALPHA/BETA, GAMMA SPEC{Cs-137,Co-60,Ru-106), 

- Pu-238, Pu-239/240, Sr-90 , TOTAL URAN!UK(~NO3 pH<2) 
1, 250m1, Gs, WATER; TRITIUM 
l, ll . G/P, WATER; Tc•99(HC1 pH<2 ) 

~'( BO 9''1,,.(~ 
1, ll, P, WATER; METALS-CLP TAL(Ca,Mg~Na,K,Fe,M",Si 7 Al,8i), 

SELENIUM (HN03 pH<Z) FILTERED 

J ~ield Transrer of CL&t,xty 

I "i 

1:Sb -

C -18 
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SAMPLE ANALYSIS REQUEST 

PART I: FIELO SECTION 

leo11ectot KO LcE/GG I-IAMILTON Date Samatl!d '7h/4'j Time_ { (.::30 hours 

1Com0anv Contact _P_H_e_UT_C_H_E_~ ______________ Teiec,none !5091 ·376-5045' 

) Numcer and Tvpe at Sample 
,~ 

Samole Type of Samp1e • Anatvm ~equesrea N ---· Containers 
---- ~ 

( BOif~,(/ / 1. 1L. P W.ATER IMET AL£.CLP T AUCa.Mg,Na.K,Fe,Mn-.Si • .Al ,8ll. 

-------- . I SELENIUM IHN03 oH<2) ~ 

1 . 500mf . G WATEFi IC ANIONSIF.Cl,S04.N02.P04l 

I , . S0Omt. r, lwATER IN021N03tH2S0'- aH <2.1 

1 , Z!Offll . P' WATEF! ALKALINITY 
I 

1. :Z50mt, P WAieA Tt>S 

1. 250ml . Pl WAT'e! SULFAT! 
I I, . lL.P WA~ CYANIDE CNaOH pH::> i 21 
I b. ZL p WATel GROSS AU'HA/B!TA, GAMMA SPECICs-137,Co-60. I 

- ~ 
' . Ru-t-06l. Pv-238, Pv-2391.2~. Sr-90, TOTAL 

i URANIUM !HN03 DH< 2J I 

I 1. 250ml. Gs rwAiER TRITIUM 

1 . 1 L. GiP lwATER Tc:-99 IHCI aH <2.l 

I 
·do .yf..(~ h . 1L.P WATER MEiT ALS-CLP i AUCa.Mc.Na.K.Fe.Mn,Si.Al.tll. 

SiUNlUM iHNO3 aH <ll 

TASK #: 93-268 

OPC: l~U)lf 3 • 0-0 ti r-,;, S-
BOL , : Z .::,-=, b"? = ~-~ 9 .3 

! .:,eiu 1morrn.uon 
... 

I ' -
I 

I 

I 
I S11~a1 1"1ane2llng .n010r Stora9e -

PCISSll:lllB Samr:ue Ha%.afCJ$ 

i 

I ~ART 11: LABORATORY SECTION 
' 

_ .. , . 
r"ICl:CYCQ 0y Ti-tie O•e 

Ana•vsrs Reou11eo :· 

* I 

I 

. , I 

~/901 
• ~n01cate wnetnt";t sample LS soil . s1uo9e. water. etc. . ..,, 

A-o000~ Use oac:k of oaoe for !001t10nal ,nformat,on re1at111e, to samoht location. 

' J ~· .. C-19 
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MEMORANDUM 

TO: 2D0-BP-1 Project QA Record December 7, 1993 

FR: Susan Winter, Golder Associates Inl!~;,£-

RE: RADIOCHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR 
PACKAGE 26070-WES-1281 (913-1719) 

INTRODUCTION 

SAMPLE ID SAMPLE DATE 

B094W3 09/08/93 
B094Xl 09/08/93 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the bl 

MEDIA 

WATER 
WATER 

VALIDATION DOCUMENTATiC 
k spike recov~LA 

for technetium-99 as summarized under "Minor Deficiencies". -------------

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met. 

Completeness. The data package was complete for all requested analyses. Two (2) 
samples were validated in this data set with a total of 60 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent which meets the 
work plan objectives of 90%. 

MAJOR DEFICIENCIES 

No deficiencies were identified for the radiochemistry fraction which required rejection of 
data. 

1 



9·-; 'I 3c·n1 m 1. 60 . ; I <\ ,,JUI/ "" Et; l 

Data Package: 26070-WES-1281 

MINOR DEFICIENCIES 

Analysis: Radiochemistry 

The following qualifications were required as a result of the data validation. 

The technetium-99 initial calibration efficiency values for detectors C-1 and C-6 are 0.19 
and 0.18, respectively. Therefore, the technetium-99 results for the associated samples, 
B094Xl and B094W3Dup, have been qualified as estimated CT). 

The blank spike percent recovery for technetium-99 was 122%, greater than the upper 
control limit of 120%. Therefore, all associated positive results have been qualified as 
estimated 0). 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of 
Work, Revision F, April 1993. Westinghouse Hanford Company, Richland, Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for 
Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford 
Company, Richland, Washington. 

2 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



' I 
9? ll 3S07 ~ If 62 

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - The constituent was analyzed for, but was not detected above the minimum 
detectable activity (MDA). The value reported is the sample quantitation limit 
corrected for sample dilution and OJOisture content by the laboratory. The data 
are usable for decision making purposes. 

UJ - The constituent was analyzed for and was not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

J - Indicates the constituent was analyzed for and detected. The associated value is 
estimated due to a quality control deficiency identified during data validation. 
The data are usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the constituent was analyzed for and detected; however, due to an 
identified quality control deficiency the data are unusable. 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY· FORM B-7 
( ~ 60+0 -\.,-=,ES,-\~ <g,\ 

SDG: l~kl DAT£:LJ7;-/q~ I PAGELoF.L 
COMMENTS:~~ ~·Ar:...-~,, 75,,, 
COMPOUND QUALIFIER. u SAMPLES REASON 

>.FFECTED 

\ c_ -~ q_ ~ ~oq L\.. 't..\ 
~ t(_,-\·, c:,..\ c:_~ . c~,. 
1...:, ,__\ ......e. ,e_ ~ c,"\.o 

_L ~ ~D'il\~S\'\. . .r---.. _L 

' 
,c_- q__C\ ~ ?-.o4 l\u-:,?:::. 

~\c..~\::- ~~' \:e. L,,. ~ 
7\J1.::,.'C.-~ 

~ 0'1 1.\\...µS ~D . \ 
' \ ~\c... ,-._\c__ 'S D\_\::e -..._ 

<:::::::" 17 <' 17 ~D~L\ 'f,._ \ -I-, ...,.. 

( 
I 

. 

B-7 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



Validated Radiochemistry Results for SDG: 26070-WES-1281 

Samp# B094W3 B094X1 
Date 09/08/93 09/08/93 
Type Water Water 

Parameter Units Result Q Result Q 

TECHNETIUM-99 pCi/L 1600.000 J 270.000 J 
GROSS ALPHA SCAN pCi/L 2.000 u 7.500 

GROSS BETA SCAN pCi/L 840.000 120.000 
STRONTIUM-90 pCi/L 1.000 u 0.900 u 

TOTAL URANIUM UGM/L 2.600 28.000 
BERYLLIUM-? pCi/L 60.000 u 50.000 u 

POTASSIUM-40 pCi/L 100.000 u 100.000 u 
MANGANESE-54 pCi/L 7.000 u 5.000 u 

COBALT-58 pCi/L 6.000 u 5.000 u 
IRON-59 pCi/L 10.000 u 10.000 u 

COBALT-60 pCi/L 33.200 5.000 u 
ZINC-65 pCi/L 10.000 u 10.000 u 

ZIRCONIUM-95 pCi/L 8.000 u 6.000 u 
RUTHENIUM-103 pCi/L 8.000 u 6.000 u 
RUTHENIUM-106 pCi/L 60.000 u 50.000 u 

IOOINE-131 pCi/L 20.000 u 10.000 u 
CESIUM-134 pCi/L 7.000 u 6.000 u 
CESIUM-137 pCi/L 7.000 u 6.000 u ; 
BARIUM-140 pCi/L 10.000 u 9.000 u 
CERIUM-141 pCi/L 10.000 u 9.000 u 
CERIUM-144 pCi/L 40.000 u 30.000 u 

EUROP IUM-152 pCi/L 20.000 u 20.000 u 
EUR0PIUM-154 pCi/L 30.000 u 20.000 u 
EUROPIUM-155 pCi/L 20.000 u 20.000 u 

RADIUM-226 pCi/L 100.000 u 100.000 u 
THORIUM-228 pCi/L 10.000 u 10.000 u 
THORIUM-234 pCi/L 100.000 u 100.000 u 

TRITIUM pCi/L 330.000 4500.000 
PLUTON IUM-238 pCi/L 0.090 u 0.080 u 
PLUTONIUM-239 pCi/L 0.090 u 0.080 u 



~RS JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKE~ING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DA TE 
SAl'IPLE , CUSTOMER I S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1 HO-F4 

w A T E R 

ACTIVITY 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

MIO-COUNT 
TINE VOLUNE 

RUN DATE 10/15/93~ 

PAGE 1 

., 
' . 

- UNITS 
NJ14RER IOENTIF IC ATION NUN DATE Til'IE DATE Til'IE NUCLIDE PCI/LITERI U/N 0 DATE TINE ASH-WGHT-i 0 LAB. '-.,0 

.£-
~ , _,, 

26070 9309L869-001 B094W3 09/08 PH TEST VERIF JED 3 
LN TC-99 1.6 +-0.1 E 03 ----:s- 09/24 3 !-~ GR-A L.T. 2. E 00 u... 09/23 3 c::, 

GR-B 8 • 4 +-0.2 E 02 09/22 3 -.J 
SR-90 L.T. 1. E 00 u_ 10/08 3 * 
TOTAL-U 2.6 +-0.4 E 00 UGM/L ITER '°' 3 -,,.,.." ;eub u b.;. Iii Ii 0~ UUUL.HliA 0 3 cr-.... 
GR A 9. !i • l!iolE 81 09/23 3 """-.J 
GR 8 b.;. 2. E 88 09/22 3 ;, !il!il Loio i ii 80 09/24 3 
SR-90 3 l ••6.47E-OI 10/08 3 
BE-7 L.T. 6. E 01 l.\. 09/30 ' 4 
IH,•l 1 I 9 •-34,9E 00-- 09/30 4 
K-40 L.T. 1. E 02 \>... 09/30 4 
K 40 3,4 •- 6.5E 01 09/30 4 
MN-54 L.T. 1. E 00 u. 09/30 4 
MN•54 1 IS •: 3,9E 00--- 09/30 4 
C0-58 L.T. 6. E 00 u. 09/30 4 
C0•58 I 8 .. 4.0E 00 09/30 4 
FE-59 L.T. 1. E 01 \A. 09/30 4 
FE 59 6.8 .. 80v~-- 09/30 4 
C0-60 3.32+-0.61E 01 09/30 4 
,~ .. 60 Lola l • E-0.l-- 09/30 4 
ZN-65 L.T. 1. E 01 u. 09/30 4 
.Z.N•65 6,5 +~--1£-00-- 09/30 4 
ZR-95 L.T. s. E 00 u_ 09/30 4 
~ 1.a .. 4.3E 00 09/30 4 

RU-103 L.T. s. E 00 \.,\. 09/30 4 
-RU•l03 3,3 ·- 4.SE OC- 09/30 4 
RU-106 L.T. 6. E 01 u 09/30 4 
RU 186 2.s I 3-7E 01 09/30 4 
I-131 L.T. 2. E 01 u_ 09/30 4 



WORK ORDER NUMBER 

~P.S JOSIE EDWARDS 
WF.STON/WESTINCHOUSE/HANFORO 
20P. WELSH POOL ROAD 
PIC~F.RINC CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

STA 

4-3735 

COLLECTION-DATE 
START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 

DATE RECEIVED 

09/14/93 

NU CL-UNIT-~ 

RUN DATE 10/15/~3 . ... 
DELIVERY DATE PACE 2 

10/17/93 

, 

HID-COUNT 
TIME VOLUME - UNITS 

TF.LFDYNE 
SAMPLF. 
NUMBER 

CUSTOMER'S 
IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PCI/LITERI U/M 0 DATE TIME ASH-WGHT-~ O LAB• ~;;) _g___ . ·~ 

26070 9309L869-001 B094W3 09/08 I 131 5-5 I 9 • 7E 88 
CS-134 L.T. 1. E 00 \..,\ 

cs lH 2.0 • h2E 00 
CS-137 L.T. 1. E 00 '--' 

09/30 
09/30 
09/30 
09/30 

4 
4 ~ 

4 ~~ 
t:::) 

4 --.J 
cs 137 7-5 I 'tOwOE 01 09/30 4 • 
BA-140 L.T. 1. E 01 '--' 09/30 4 -BA 140 1.1 • 6 • 7E 00 
CE-141 L.T. 1. E 01 u.. 

·CE Hl 1-7 I 6 • 2E 80 

09/30 
09/30 
09/30 

4 ry-"' 
4 a--.. 
4 

CC) 

CE-144 L.T. 4. E 01 '-"- 09/30 4 
CE H4 1-5 • 2 • H 01 09/30 4 
EU-15 2 L.T. 2. E 01 \.,\ 09/30 4 
-HI l!i 2 1.i; • l-3E 01-- 09/30 4 
EU-15't L.T. 3. E 01 \)... 09/30 4 
Ell l'i 4 7.9 ••14.llii 00 09/30 4 
EU-155 L.T. 2. E 01 v.... 09/30 4 
El:.I 155 7-1 I l-3E 01 09/30 4 
RA-226 L.T. lo E 02 I.A 09/30 4 

-RA .1;!6 .!.9 ••701.E•0l 09/30 4 
TH-228 L.T. 1. E 01 \.A 09/30 4 
-l M 2.! 8 9.1 • 6 '"6 E---0-0- 09/30 4 
TH-234 L.T. 1. E 02 \.,\ 09/30 4 
Il:l-234 J I 9 ,.,.,75 :Hi 00-- 09/30 4 
H-3 3.3 +-1.0 E 02 09/23 5 
II 3 L• Tw 1. E 02 09/23 5 
PU-238 L.T. 9. E-02 u... 09/28 6 
PU-239 L.T. 9. E-02 v.. 09/28 6 
PU 23 8 'j. 4 • 54,2E-03 09/28 6 
PY .!~9 5.4 •-54.2E-03 09/28 6 



~PS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFOPO 
208 WELSH POOL ROAO 

WORK ORDER NUMBER 

4-3735 

TELEDYNE I SOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

PICKERING CREEK INOUSTRIAL PARK 
LIONVILLE PA 19341-1313 

TELEDYNE 
SAMPLE 
~JUMBER 

CUSTOMER'S 
IDENTIFICATION 

26071 9309L869-001MS R094W3 

26072 9309L869-001MSDB094W3 

W A T E R 

COLLECTION-DATE 
STA START STOP 
NUM DATE TIME DATE TIME NUCLIDE 

I H-3 
II 3 

I H-3 

ACTIVITY 
PC I/LITER I 

1.1 +-0.2 E 
bwTw 1. E 

1.1 +-0.2 E 

03 
02 

03 
H 3 L,T, 1. E- 02 

26073 9309L869-001DUP8094W3 09/08 TC-99 
GR-A 
GR-B 
SR-90 
TOTAL-U 
TOTAL 1:1 
GA I. 
GA 8 
TG 99 

BE-7 
BE 7 

1.1 
L.T. 
1.s 
L.T. 
2.s 
bwTw 
1 ' b.T. 
bwTw 
9 . 1 
L.T. 
7w6 
L.T. 

+-0.1 E 03 
2. E 00 

+-0.2 E 02 
1. E-01 

+-0.4 E 00 
5. E 92 

+ 1.1 E 00 
2. E 00 
3. E ee 

I ,6a6E ez 
6. E 01 

I 39,ZE 00 
1. E 02 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

MIO-COUNT 
TIME VOLUME 

RUN DATE 10/15/ '!3 It) 
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- UNITS 
UJL_O DATE TIME ASH-WGHT-~ 0 LAB. ,o 

-.;, 

09/23 5 c...N 
09/23 5 -!.n 

c::, 
09/23 5 -..J 

• 09/23 5 ·-r-:-, 
'3"" 09/24 3 er--.,, 
'-"- 09/23 3 \,.0 

09/22 3 
\.>-, 10/08 3 

UGH/LITER 0 3 
l:IGH/LITER 0 ; 3 

09/23 3 
09/22 3 
09/24 3 
10/08 3 

v.... 10/01 4 
10/01 4 

\).. 10/01 4 
6.9 • 6w6E &¼-- 10/01 4 

HN-54 
MN•!i4 
C0-58 
CQ-58 
FE-59 
FE §9 
C0-60 
GO 60 
ZN-65 

L.T. 6. E 
1.9 • !I .7E 
L.T. 1. E 
3.5 • 't • 4 E 
L.T. 2. E 
7.§ • 9.6E 
3.77+-0.60E 
bwTw 1. E 
L.T. 1. E 

-!-N-.(t,,9§-~---c!-.-i---+-. 2.1 • 7.7E 
ZR-95 
ZR-95 

L.T. 
2 9 •-

1. E 
4 Slii 

00 v.... 10/01 4 
00 10/01 4 
00 \.,\ 10/01 4 
00 10/01 4 
01 v... 10/01 4 
00 10/01 4 
01 10/01 4 
01 10/01 4 
01 v.._ 10/01 4 
00 10/01 4 
00 u... 10/01 4 
00 10/01 4 



MRS JOSIE EDWARDS 
WFSTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

THEOYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUH DATE TIME DATE TIHE NUCLIDE PCI/LITERI 

26073 9309L869-001DUP8094W3 09/08 RU-103 L.T. 8. E 
RU 183 2o5 • 5.3E 
RU-106 L.T. 6. E 
RU 186 1.1 • :il.6E 
1-131 L.T. 4. E 

-1 Bl 1 • 1 + 2 • !iE 
CS-134 L.T. 1. E 
C&•lH 5.11 • 4 .! • OE 
CS-137 L.T. 1. E 
cs 137 2.5 + 42-lE 
BA-140 L.T. 2. E 
BA 14 0 0.0 ·- 1. IE 
CE-141 L.T. 1. E 

_, E 141 1 • 3 + 7.6E 
CE-144 L.T. 4. E 
H 14 4 3. g + i!i! • i!E 
EU-152 L.T. 2. E 
Ell 15 i! .! • 6 • ll ij.E 
EU-154 L.T. 2. E 

00 
gg 
01 
01 
01 
CH 
00 
01 
00 
81 
01 
01 
01 
g9 
01 
88 
01 
01 
01 

RUN DATE 10/15/ 93 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIHE 

LIJt 0 DATE TIHE 
VOLUME - UNITS 
ASH-WGHT-~ * 

\.,\... 10/01 
10/01 

\.A 10/01 
10/01 

u. 10/01 
10/01 

\.>... 10/01 
10/01 

u. 10/01 
10/01 

\)-. 10/01 
10/01 ; 

~ 10/01 
10/01 

'-.\. 10/01 
10/01 

\.>.. 10/01 
10/01 

\...,\ 10/01 
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LAB. ~ 
"'- .... ~ 

4 
~ 

4 L.~ 
4 C::) 
4 ~ 

4 • 
4 -rr,.. 
4 ·--J 
4 c:::, 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Ell 154 l • 1 • 18.0E 8G-- 10/01 4 
EU-155 L.T. 2. E 01 \>-. 10/01 4 

--c-U Hi!i 4.6 ... t---1 E 01 10/01 4 
RA-226 L.T. 1. E 02 0.. 10/01 4 

•R-~26 .!.3 • 6.6E 81 10/01 4 
TH-228 L.T. 1. E 01 v.. 10/01 4 

--Ul-22 8 9.4 ... 6 .ae 00 10/01 4 
TH-234 L.T. 1. E 02 v_ 10/01 4 
TH .!3 4 6.1 • 6.8E 81 10/01 4 
H-3 4.0 +-1.1 E 02 09/23 5 
,r 3 L,T, la E 82 09/23 5 
PU-238 L.T. 8. E-02 u_ 09/28 6 
PU-239 L.T. 8. E-02 \A 09/28 6 



MRS JOSIE EDWARDS 
WFSTON/WESTINGHOUSE/HANFORO 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PC I/LITER I 

26073 9309L869-0010UPA094W3 09/08 P9 i!38 5. i! I 5i!.3E 83 
PY i!3 9 5.2 • 5i!.3E 93 

26074 DISTILLED BLANK H20 I TC-99 L.T. 5. E 00 
GR-A L.T. 8. E-01 
GR-B L.T. 8. E-01 
SR-90 L.T. 1. E 00 
TOTAL-U L.T. 5. E-02 
TBTAL 1::1 3. I 3. E 93 
GR ,. ~. !i ••4.il0E•01 
GR B :ii.1 • 5w6i!E 01 
TC 99 2-3 I 2a71E 88 
,R-90 - I. liJ .. 8.~QE Ol 
BE-7 L.T. 5. E 01 
BE 1 9.9 I h3E 81 
K-40 L.T. 2. E 02 
I( 48 2a8 I h9E 81 
MN-54 L.T. 6. E 00 
101-1>4 4.0 .. 39.6i 01 
CD-58 L.T. 1. E 00 
C0-58 ;z. 0 ·- 4,1E 00 
FE-59 L.T. 1. E 01 
li:E-59 ;z. 4 ·- :i .3E 00 
C0-60 L.T. 6. E 00 
..CO-60 !i 8 .. 38.H 81 
ZN-65 L.T. 1. E 01 
Ul•6!i 6.9 • 1.1e 98 
ZR-95 L.T. 1. E 00 
l:R 95 7.5 I 48.8[ 81 
RU-103 L.T. 1. E 00 
Rl::I 183 1.1 • 4.8E 98 
RU-106 L.T. 6. E 01 

DATE RECEIVED 

09/l't/93 

NUCL-UNIT-i 

DELIVERY DATE 

10/17/93 

MIO-COUNT 
TIME VOLUME 

RUN DATE 10/15/.93 
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, 

- UNITS 
U/M ,o, 
.J?2-

DATE TIME ASH-WGHT-i ,0, LAB. '-.,0 ..... 
09/28 6 
09/28 6 LN ,,_ -z 

u.. 09/24 3 
c:l 
~ 

u.... 09/22 3 t 

\J.... 09/22 3 -,rr,... 
\.)..._ 10/08 3 '...l UGH/LITER \}.,o, 3 -1::1611.'L ITER ,0, 3 

09/22 3 
09/22 3 
09/24 r 3 
l0/Q8 3 

u.... 09/30 4 
09/30 4 

\...>... 09/30 4 
09/30 4 

'---" 09/30 4 
09/30 4 

IJ. 09/30 4 
09/30 4 

u 09/30 4 
09/30 4 

u 09/30 4 
09/30 4 

u_ 09/30 4 
09/30 4 

u... 09/30 4 
09/30 4 

I..>,,. 09/30 4 
09/30 4 

\.,\ 09/30 4 



MRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
?.08 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TEL EOYNE COLLECTION-OATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26074 DISTILLEO BLANK H20 I RlJ 186 5.4 • 38-4E 89 
I-131 L.T. 1. E 00 
I 131 9.4 • 48w2E 81 
CS-134 L.T. a. E 00 
cs B4 4w4 t ft6w9E 81 
CS-137 L.T. 1. E 00 
cs 137 1-3 I HalE 81 
BA-140 L.T. 6. E 00 
8A 149 1-9 • 3w6E ee 
CE-141 L.T. 9. E 00 

..c.£-141 - 3.S ·- S.41i 00 
CE-144 L.T. "· E 01 

..ce .. 144 6 e ••.14.6Ei 00 
EU-152 L.T. 2. E 01 

•Ell 1§2 9-7 • 13w4E ee 
EU-154 L.T. 2. E 01 
E.Y 1§4 1.1 • 12-3E 88 
EU-155 L.T. 2. E 01 

.eu-1ss 1.1 t l-H 81 
RA-226 L.T. 1. E 02 
R-A•226 1-5 I h8E 81 
TH-228 L.T. 1. E 01 

..:ul•.I.IS 1.0 • 9w7E 81 
TH-234 L.T. 1. E 02 
.:u~-234 - 4.6 ·- e lE 91 
H-3 L.T. 1. E 02 
M 3 1.1 t 88w8E 88 
PU-238 L.T. 9. E-02 
PU-239 L.T. 1. E-01 

•PU 238 5-3 I 52w9E 83 
.PY 239 2-6 I 6-9 E 82 

DATE RECEIVED 

09/l't/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/17/93 

MIO-COUNT 
TIME VOLUME 

RUN DATE 10/15/93 
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) 

- UNITS 
U/M * DATE TIME ASH-WGHT-~ * LAB. 
~ 

09/30 4 
\..\. 09/30 4 

09/30 4 
v... 09/30 4 

09/30 4 
\A 09/30 4 

09/30 4 
\.._,\ 09/30 4 

09/30 4 
v.. 09/30 4 

09/30 4 
IJ... 09/30 4 

09/30 4 
u.. 09/30 4 

09/30 4 
\...A. 09/30 4 

09/30 4 
u.. 09/30 4 

09/30 4 
u 09/30 4 

09/30 4 
u.. 09/30 4 

09/30 4 
\...\. 09/30 4 

09/30 4 
"--l... 09/23 5 

09/23 5 
\.A 10/01 6 

'-"- 10/01 6 
10/01 6 
10/01 6 



L 

~ 

r~­
c::::i ~­.... ,, 
~ 

WORK ORDER NUMBER 

MRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
~08 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-3735 

COLLECTION-DATE 
START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-ll40-F4 

w A T E R 

ACTIVITY 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-i 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIME VOLUME 

RUN DATE 10/15/93 
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- UNITS 
TH EDYNE 

SAMPLE 
NUMBER 

CUSTOMER'S 
IDENTIFICATION 

STA 
NUH DATE TI1'4E DATE TIP'E NUCLIDE PCI/LITERI U/M * DATE TIME ASH-WGHT-i * LAB. 

..S-
26075 DISTILLED SPIKED H20 I TC-99 1.2 +-0.1 E 02 -:s- 09/24 3 

GR-A 9.3 +-1.6 E 00 09/22 3 
GR-B 2.1 +-0.2 E 01 09/22 3 
SR-90 7.4 +-0.2 E 01 10/10 3 
TOTAL-U 1.1 +-0.3 E 01 UGH/LITER * 3 
.;au1:: l:I 1::.:i:. 5. E 8i! l:IGH/l lTER * 3 
<iR A l • :i:. 8. E 81 09/22 3 
Gl!-B L :i:. 8. E G-1-- 09/22 3 
+G !il!il L • :i:. 4. E 00- 09/24 3 
SR-!ilO , .. :i:. 8. E 01 10/10 3 
BE-7 L.T. 2. E 06 '--'- 10/05 4 
BE 7 8.6 • 14 .n 0§ 10/05 4 
K-40 L.T. 5. E 02 l,\,_ 10/05 4 
K 48 9.0 I i!8o5E 01 10/05 4 
HN-54 L.T. 4. E 02 v... 10/05 4 
Mtl 5ft 706 I i!6o i!E 81 10/05 4 
C0-58 L.T. 4. E 04 \.>... 10/05 4 
GQ §8 a.s • i!3.8E 83 10/05 4 
FE-59 L.T. 3. E 06 \,I. 10/05 4 
.f.:E 5!il 1.s •-16.56 05- . 10/05 4 
C0-60 2.49+-o.25E 04 10/05 4 
GQ-60 I. :i:. 8. ~ 10/05 4 
ZN-65 L.T. 1. E 03 '-\. 10/05 4 
i! ti 65 iloO • lkS6-0~ 10/05 4 
ZR-95 L.T. 1. E 04 u... 10/05 4 

~R 9§ .ii.I ·- ;J .!iii Oft 10/05 4 
RU-103 L.T. 4. E 06 I.,\_ 10/05 4 
R-U 103 6.2 • 23.+E 0§ 10/05 4 
RU-106 L.T. 3. E 03 \.l.... 10/05 4 

-R'U--106 1.:i ••H,?.E 01 10/05 4 
CS-134 L.T. 2. E 02 v... 10/05 4 

'' &34 :z J :t-J] 9E OJ 10/05 4 



~ 
r---,._~--]f, 
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~ 
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~P.S JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA lq341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUST011ER 1 S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

ll-1140-F4 

w A T E R 

ACTIVITY 
NUMBER IOENTIF ICATION NUH DATE TIME DATE TIME NUCLIDE PC I/LI TERI 

26075 DISTILLED SPIKED H20 I CS-137 2.23+-0.22E 
cs lH l::.:J. 6. E 
CE-141 L.T. 3. E 
CE lH 1.0 • hlE 
CE-144 L.T. 2. E 
Cli-144 6.5 t 11 w'.E 
EU-152 L.T. 3. E 

. E II- J 5 2 ,.1 + l8w'iE 
EU-154 L.T. 2. E 
HI 15 4 6a8 I lh7E 
EU-155 L.T. 5. E 
liU 15§ 7w6 I 8,3E 
RA-226 L.T. 1. E 

, RA i!i!6 8. i! I 8w6E ..! TH-228 L.T. 2. E 
~ 228 1.e • H.7E 
TH-234 L.T. 1. E 
-l4'1-.23 4 i! .o + o.1e 
H-3 1.3 +-0.1 E 

04 
82 
01 
87 
03 
82 
02 
81 
02 
61 
02 
63 
03 
82 
02 
01 
03 
04 
03 

DATE RECEIVED 

09/14/93 

NUCL-UNIT-:C 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIHE VOLUHE 

RUN DATE 10/15/93 

PAGE 8 

- UNITS 
U/H * DATE TIHE ASH-WGHT-:C * LAB. 
.!:L 

10/05 4 
10/05 4 

'--\. 10/05 4 
10/05 4 

'-"- 10/05 4 
10/05 4 

u ... 10/05 4 
10/05 4 

1..,,\,,. 10/05 4 
10/05 4 

u... 10/05 " 10/05 4 
u... 10/05 4 

10/05 4 
u, 10/05 4 

10/05 4 
I.A. 10/05 4 

10/05 4 
09/23 5 

H 3 1:.1. 1. E 0-2-- 09/23 5 
PU-238 L.T. 4. E-02 v-.. 10/01 6 
PU-239 1.2 +-0.2 E 00 10/01 6 
Pl:l 238 2.3 I i!i!.7E 03 10/01 6 
fl{I H9 I r. 6- e-02 10/01 6 

26076 9309L869-003 B094Xl 09/08 PH TEST VERIF IEO 3 
TC-99 2.1 +-0.1 E 02 -- 09/24 3 ..::. 
GR-A 7.5 +-3.0 E 00 09/22 3 
GR-B 1.2 +-0.1 E 02 09/22 3 
SR-90 L.T. 9. E-01 \>.._ 10/08 3 
TOTAL-U 2.a +-0.4 E 01 UGH/LITER * 3 
:JBUI:: y I::. :J. s. E 82 YGH.Cl::HEA * 3 



u-:;, 
f"'"----...u -,.. 
r-
~ ~-..... ,. 
~ 

~--
l'"'G"< 
v~ ·~ 

MRS JOSIF EDWARDS 
WF.STON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3735 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F.4 

w A T E R 

ACTIVITY 
NUMBER IOENTIF IC ATION NUH DATE TIME DATE TIME NUC L JOE PC I/LITER I 

26076 930'R869-003 B094Xl 09/08 (;R-A b + 2 Ii 00 
GR 8 I::.;. i!. E 88 
:J'.G ljlljl 1::.;. ,. . E 88 
SR 98 3.3 • 54.6E 9i! 
BE-7 L.T. s. E 01 
BE ?- 3. i! • i!9.?-E 89 
K-40 L.T. 1. E 02 
ic .. 40 1. ?- .. 6 • §Ii 81 
MN-54 L.T. s. E 00 
MN 54 I• 2 • 3.i!E 80 
C0-58 L.T. s. E 00 
,0-ss 1 • 4 • 3 • 4E 89 
FE-59 L.T. 1. E 01 
Fli !HI 1. i! ... ?- • lE 00 

. ! C0-60 L.T. s. E 00 
,0-60 o.o ·- i.l .o& 00 
ZN-65 L.T. 1. E 01 

• lN•65 l.5 • 6.61i 00 
ZR-95 L.T. 6. E 00 
ZR 95 3a7 I 3w6E 88 
RU-103 L.T. 6. E 00 
IHl-103 - 2.4 :t:- 3 • 6E 00 
RU-106 L.T. s. E 01 
RY 186 o.8 • 3wi!E 81 
I-131 L.T. 1. E 01 

..1•131 o.o • II• ?-Ii 08 
CS-134 L.T. 6. E 00 

" IH i!. i! I 3a7E 66 
CS-137 L.T. 6. E 00 
·GS IH i!w9 I 3.5E 88 
BA-140 L.T. 9. E 00 
SA-140 ?- • ?- • 58o8E 81 

DATE RECEIVED 

09/14/93 

NU CL-UNIT-% 

DELIVERY DATE 

10/17/93 

HID-COUNT 
TIHE VOLUHE 

RUN DATE 10/15/93 

PAGE 9 

- UNITS 
U/H ,0, DATE TIHE ASH-WGHT-% ,0, LAB. _g__ 

09/22 3 
09/22 3 
09/24 3 
10/08 3 

\>..... 09/30 4 
09/30 4 

\..>-. 09/30 4 
09/30 4 

u .... 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 

v... 09/30 4 
09/30 4 

\..,\.. 09/30 4 
09/30 4 

I.A 09/30 4 
09/30 4 

u.. 09/30 4 
09/30 4 

\.>-... 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 

\A. 09/30 4 
09/30 4 

'0... 09/30 4 
09/30 4 

I._\_ 09/30 4 
09/30 4 

u. 09/30 4 
09/30 4 
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r=­-....:0· 

!':---- .. 
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TELEDYNE ISOTOPES 

WORK ORDER NUMBER 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUHBER 

LL-1140-F4 MP.S JOSIE EnWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-3735 

W A T E R 

COLLECTION-DATE 

DATE RECEIVED 

09/14/93 

DELI VERY DATE 

10/17/93 

HID-COUNT 

RUN DATE 10/15/93 

PAGE 10 

TELEDYNE 
SAMPLE 
NUMBER 

CUSTOMER'S 
IOENTI FICA TION 

STA START STOP ACTIVITY NUCL-UNIT-~ TIME VOLUHE - UNITS 

26076 

SEND 

NUH DATE TIME DATE TIHE NUCLIDE 

9309L869-003 B094Xl 09/08 

1 COPIES TO WE884S MRS JOSIE EDWARDS 

CE-141 
CE 141 
CE-144 
CE 14 4 
EU-152 
EU U2 
EU-154 
liU-154 
EU-155 
EU 155 
RA-226 
RA 22' 
TH-228 
TH-228 
TH-2H 
TM-2H 
H-3 
M ~ 

PU-238 
PU-239 
PU 238 
PU 239 

LAST PAGE OF REPORT 

PCI/LITERI U/H * 

L.T. 9. E 00 
1.5 •- 5,6E 00 
L.T. 3. E 01 
9w3 I 19w7E 88 
L.T. 2. E 01 
8.o , 10.3E 88 
L.T. 2. E 01 
4.7 + 100-E 01 
L.T. 2. E 01 
6 • 2 1 laOE 01 
L.T. 1. E 02 
2.7 + 6w3E 01 
L.T. 1. E 01 
4.~ + !io!iE 00 
L.T. 1. E 02 
5.1 •- 6o!iE 01 
4.5 +-0.2 E 03 
L.T. 2. E 02 
L.T. 8. E-02 
L.T. 8. E-02 
5w0 I 49w6E 03 

~ 

\...\. 

APPROVED 

DATE TIHE ASH-WGHT-~ * LAB. 

09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/30 
09/28 
09/28 
09/28 
09/28 
09/28 
09/28 

PY!~· 
BY~. GUENTHER 10/15/93 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
6 
6 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GE(LII GAHHA SPEC LAB. 5 - TRITIUM GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



DATA VALIDATION CHECKLIST 

PROJECT: 

1. Completeness 

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and 
attach). 

2 Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time 
period or annually? 

If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? 

If YES, qualify all associated data as unusable (R). 

~o NIA 

~o NIA 

~o NIA 

Y~A 

Commenb: _____________________________ _ 

1 



; l ,;h) .. t>I 9·; 11 z~·o 11- ,9 
RADIO MISTRY DATA VALIDATION CHECKLIST 

2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? 

H NO, qualify all associated data as estimated 0). 

Has check source been counted -da:n,? ,~~' \ ~ 
@\2\6lct~ 

H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? 

H NO, qualify all associated data as unusable (R). 

&~ background counts been performed at least 
wee ~d before and after all field and QC samples 
associated with the SDG? 

If NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? 

If NO, qualify all associated results as unusable (R). 

<5>0 NIA 

®No NIA 

@No NIA 

~o NIA 

~o NIA 

Comments: 7!zc,,,a;~/4z, , /io/~-

2 



3. Blanks 

Have reagent/method/field blanks been 
analyzed with the SDG? 

DATA VALIDATION CHECKLIST 

If NO, qualify all results > LLD as estimated Q)­

Are positive results reported in the 
reagent/method/field blanks 7 

@No NIA 

If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results 
<lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? &10 NIA 

Comments: ------------------------------

3 



a·; 11 zc-07 11. 81 /; I ,J,) • (;· 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? 

H NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit ~uirements? ~A 

Note discrepancies in the validation report narrative. 

Can reported results be verified? 

H NO, note missing data in the validation report. Correct results on the photocopied report 
forms and include in the validation report. 

/ ::t-S~
0
~:§tic:S::· ,=\ :S:L'.§--.=A',:tb~(\. '(\4r:,,~~~--;.,;s::!i:ciRs~eF.::::t ,~,,~k\~ .. p£;~~~~~~---..J.lJ~ \~) 

~\\ .~-\:Vk:s X.~--:,;:-c:ss;'--- \, Sc» ,\. s- c: ~---s E.N'--~ 

4 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

Were tracers/chemical yiel analyzed 
in each SDG an or samp e as appropriate for 
the analytical method? ~o NIA 

ff NO or if inappropriate tracers were used qualify associated results as unusable (R). 

~as a field ~lank used for the spike/tracer/chemical . \ 
yield analysIS? So....~e_ \oc:.c~,~ ~-e.... ~-\- ~<:.D\.J'A~ . Yes 

ff YES • th lid · · @)\2\ 6h.:s , note m e va ation narrative. 

No€) 

Is racer/chemical iel recovery within the 
limits of 30-105 o or sample results 
<4X the spike activity? 

Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD R acceptable UJ R 

> LLD R acceptable J R 

Comments: fa ~ZZ,/::t J 42 

5 



6. Duplicate Samples and Analyses 

Has at least one duplicate analysis 
been performed for every 10 samples in the SDG? 

H NO, qualify all associated results as estimated 0). 
'~ 

Has the field blank been used for LDo1·L~~ ~~ 
duplicate or MS/MSD analysis? <Lx--r-. ~ ( 

·, ...._.__.l,_j I.De ' 

Are RPO values :s:35% for results >5X the 
LLD and within ±2X the LLD for results <5X the LLD? 

®No NIA 

~o NIA 

H NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results 
> LLD as estimated detects 0). 

Comments: ';7lt;::. '\j"' ,-p,\-g, c ~ u•, ,)I\, ',:::-, s:; =~ '-'-'._, S:""),,, · 

6 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

7. Laboratory Control Samples 

Are LCS results within the control limits 
of 80-120% 

H NO, qualify results as follows: 

%R: 

Results < LLD: 
Results > LLD: 

<50% 50-79% 

R 
R 

UJ 
J 

>120% 

R 
R 

Has at least one LCS been analyzed with the SDG? 

H NO, qualify all associated results as estimated 0). 

Yes {Fi>tA 

~o NIA 

aCommen~==--------------------------
e>~ ";:)~ ... ~ 

,,~~~~ 1.R \,::.-'19, "\Ml, 7 \tl-?:1--, 

7 



DATA VALIDATION CHECKLIST 

8. Holding Times 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes first? 

H NO, qualify all associated results > LLD as estimated detects 0) and all associated results 
<LLD as estimated non-detects (UJ). For grdss exceedances (>2X criteria) qualify all 
associated results as unusable (R). 

Comments: _____________________________ _ 

8 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside 
the range of the self absorption curves? 1~ 

ff YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <20%? 

,;i>-~ HYES, qualify all associated data as .,,..,,a1,1e ~. 0;,il;~~\.,l._ C.~ 

Have statistical tests been performed routinely 
(at least weekly)? 

ff NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? 

ff NO, qualify all associated data as estimated 0). 

9 

@No NIA 

®No NIA 

Yes Na® 



9?~3S07~1t.87 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

Has detector system been calibrated across the 
energy range of interest? 

If NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each 
peak centroid? 

@No NIA 

~o NIA 

If NO or if resolution cannot be determined, qualify all results as unusable (R). 

Is resolution at least 20 keV FWHM? (S)No NIA 

If NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of 
initial calibration efficiencies or are 
they within the control limits or ±3S of the mean 7 

If NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control 
limits of 30 to 105% 7 

If NO, qualify all results as follows: 

%R: <30% 30-105% >105% 

Results <LLD: R acceptable UJ 
Results > LLD: R acceptable J 

Comments: 7fH, ,~4/4 d;,X 1 

10 

~o NIA 

~o NIA 

(30 NIA 

>115% 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

93 Gamma Spectroscopy 

Does efficiency calibration approximate a 
smooth semi-log curve? 

If NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted 
for in all analyses? 

If NO, qualify all associated results as unusable (R). 

Does the detector calibration cover the energy range 
of interest and at least Oto 2 MeV? 

If NO, qualify all results outside the energy range as unusable (R). 

e)o NIA 

@No NIA 

Is resolution of the detector system adequate ~ T 

and less than 5 FWHM? ~No NI A 

If NO, qualify all results as estimated 0). 

Comments:"JiO: ff'-JI/~±,;,. 1 ~ 

11 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? 

ff YES, qualify all results attributed to a single.radium isotope as estimated 0) if the 
contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? 

If NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified 
and accounted for? 

If NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined 
for each SDG? 

ff NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for 
possible radium contamination in the reagents? 

If NO, qualify all associated results as estimated (J). 

ff sample was preserved at collection has analysis 
been completed within 180 days or 5 half-lives? 

Yes No@ 

Yes Noe) 

Yes No(!!!) 

Yes Nor!!) 

Yes No® 

ff NO, qualify results > LLD as estimated detects (J) and results < LLD as estimated non­
detects (UJ). 

If samples were not preserved, were samples received within 5 days of 
sampling? 

• Were samples preserved at the laboratory upon receipt? 

Yes 

Yes 

No@ 

N® 
Were samples held after preservation for at ~ 
least 16 days? Yes N v • 

If NO, to any of the above, qualify associated sample results as estimated (J). 

Comments:~ d¢td~ 4,~ cif'i{f/2~-

12 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be 
associated with the samples? 

If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that 
samples were analyzed? 

If NO, qualify associated results as estimated 0). 

Was the counting system calibrated after 
replacing the scintillation cell? 

Yes No@ 

Yes No@ 

Yes Noe 
If NO, qualify associated results as estimated 0) if the cell has a previously determined 
calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check 
for radium contamination in reagents? 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been 
completed within 180 days or 5 half-lives? 

Yes Noe) 

Yes No€) 
If NO, qualify results > LLD as estimated detects (J) and results < LLD as estimated non­
detects (UJ). 

If samples were not preserved, were samples received within 
5 days of sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

Yes No® 
Yes No~ 

Yes Noe9 
If NO, to any of the above, qualify associated sample results as estimated 0). . 

Comments: ~d~ {l.@d 4fM /-~' 

13 



9'7 ~ 3~i ~ t, 91 
RADIOC ~ TRY DATA VALIDATION CHECKLIST 

9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample matrices? 

If NO, qualify associated results as estimated 0). 
, .. 

Has at least one calibration standard been processed 
with the samples? 

eo NIA 

If NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have res.ults for counting efficiency determination been provided? @No NIA 

If NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? Yes@wA 
If YES, qualify associated results less than lOX the background tritium level (blanks) as 
estimated 0). 

Have blanks been analyzed with each sample run to check for 
potential contamination in the chemical reagents? 

If NO, qualify associated results as estimated 0). 

14 



9? II 3~i07 It 92 
RAbiOCHEMISTRY DATA VALIDATION CHECKLIST 

9.7 Fluorometric Analysis of Uranium 

Has the laboratory provided evidence that cation and 
anion interferences are negligible for the matrix or that 
matrix interferences have been accounted for? 

,~ 
H NO, qualify associated results as estimated 0). 

Has the laboratory provided a description of the method 
of fusion standardization or provided data supporting 
fusion standardization? 

H NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

If NO, qualify associated results as estimated 0). 

@)No WA 

Yes No@:) 

Comments=-------------------------~-----tecr;::~x ~~,w~~~s.=:\~~ 

15 



ACCURACY AND PRECISION CALCULATION WORKSHEET 19-Nov-93 PAGE 1 OF 1 

FILENAME: 26070-QC.WK1 

SDG NO.: 26070-WES-1281 

SAMPLE ID: BLANK (LAB NO. 26074) 
MS SAMPLE ID: BLANK SPIKE (LAB NO. 26075) 

SPIKED BLANK SPIKE SPIKE 
PARAMETER AMOUNT RESULT RESULT %R 

TECHNETIUM- 99 98.5 0 120 122 
GROSS ALPHA 11.2 0 9.3 83 
GROSS BETA 22 0 21 95 
STRONTIUM-90 80 0 74 93 
TOTAL URANIUM 18.6 0 17 91 
COBALT-60 25000 0 24900 100 
CESIUM-137 21600 0 22300 103 

; 

TRITIUM 1400 0 1300 93 
PLUTONIUM-239 1.09 0 1.2 110 

SAMPLE ID: B094W3 
MS SAMPLE ID: B094W3 MS 
MSD SAMPLE ID: B094W3 MSD 

SPIKED SAMPLE MS MS MSD MSD MS/MSD 
PARAMETER AMOUNT RESULT RESULT %R RESULT %R RPO 

TRITIUM 1400 330 1700 98 1700 98 0 



LABORATORY DUPLICATE RELATIVE PERCENT DIFFERENCE 

FILENAME: 26070-LD.WK1 

SDG NO.: 26070-WES-1281 

SAMPLE ID: 8094W3 
DUPLICATE SAMPLE ID: B094W3 DUP 

SAMPLE DUPLCIATE 
PARAMETER RESULT RESULT 

TECHNETIUM-99 1600 1700 
GROSS BETA 840 750 
TOTAL URANIUM 2.6 2.5 
COBALT-60 33.2 37.7 
TRITIUM 330 400 

LAB DUP 
RPO 

6 
11 
4 

13 
19 

19-Nov-93 PAGE 1 OF 1 

(J,,j 
~~ 
·c::, 
--1 
~ -~ ·,....o 
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TECHNETIUM 99 RESULT VERIFICATION 07-Dec-93 PAGE1 

FILENAME: 8QW-TC.WK1 
Te99 

Lab Date Det. Spl Gross Count Bkg. Det. Result Result MDA MDA 
SDG HEIS No. Analyzed ID Amt. Yield ents Time epm Eff. Cale. Rptd Cale. Rptd. 
25651 B094Z5 25651 10/05/93 C3 0.3 0.543 227 100 0.21 0.21 27 27 3 3 

B094Z5 DUP 26564 10/05/93 C4 0.3 0.5 269 100 0.21 0.224 33 33 3 3 
BLANK 26555 1 0/05/93 E4 0.2 0.387 9 100 0.11 0.232 -0.50 -0.50 4 4 >,;q .} 
BLANK SPIKE 26556 10/05/93 ES 0.2 0.29 369 100 0.15 0.251 110 110 6 6 

....._;,;r ·,i 

~;j 
26070 B094W3 26070 09/24/93 C4 0.3 0.5 11890 100 0.22 0.224 1591 1600 3 3 J"'?, '.\ 

B094W3 DUP 26073 09/24/93 C6 0.3 0.446 10290 100 0.19 0.204 1695 1700 3 3 
,_.. .. ·f 
C:l,. 

BLANK 26062 09/24/93 E9 0.2 0.435 13 100 0.23 0.229 -2 <5 5 5 .;'1 :! 
BLANK SPIKE 26063 09/24/93 E10 0.2 0.408 551 100 0.14 0.243 122 120 4 4 

M'--. I 
B094X1 26076 09/24/93 C1 0.3 0.376 1509 100 0.22 0.221 269 270 4 4 -..n l 

'-1'"11 

; 



GROSS ALPHA RESULT VERIFICATION 06-Dec-93 PAGE1 

FILENAME: 8QW-A.WK1 

GROSS ALPHA 
Spl. Date Alpha Gross Count 8kg. Result Result MDA MDA 

SDG HEIS# Lab No. Det. Amt. Counted Counts Time epm Eff. Cale Rptd Cale Rptd 
26561 809425 26561 T3 0.5 09/28/93 33 100 0.16 0.071 2.2 <2 2 2 

809425 DUP 26564 T3 0.5 09/28/93 29 100 0.16 0.072 1.6 <2 2 2 ·--. . .o 
BLANK 26565 T3 1 09/27/93 11 50 0.16 0.172 0.16 <0.7 0.7 0.7 

~ 

BLANK SPIKE 26566 T3 1 10/08/93 245 50 0.16 0.174 12.27 13 0.7 0.7 LN 
~~ 

26070 8094W3 26070 T3 0.5 09/23/93 7 50 0.06 0.076 0.95 <2 2 2 c::) 

B094W3 DUP 26073 T3 0.5 09/23/93 10 50 0.06 0.078 1.62 <2 2 2 ~ 
~ 

BLANK 26074 T3 1 09/22/93 4 50 0.16 0.145 -0.25 <0.8 0.8 0.8 
BLANK SPIKE 26075 T3 1 09/22/93 156 50 0.16 0.143 9.32 9.3 0.8 0.8 

.r-.'-
"-....0 

8094X1 26076 T3 0.5 09/23/93 33 50 0.06 0.072 7.51 7.5 2.0 2 O'"'-, 

;-



GROSS BETA RESULT VERIFICATION 06-Dec-93 PAGE 1 

FILENAME: 8QW- B.WK1 

GROSS BETA 
Date Beta Gross Count 8kg. Spl. Result Result MDA MDA 

SDG HEIS# Lab No. Det. Counted Counts Time cpm Eff. Amt. Cale Rptd Cale Rptd 
26561 809425 25661 T3 09/27/93 456 50 0.92 0.282 0.5 26 26 2 2 

~':.t 

809425 DUP 26564 T3 09/27/93 435 50 0.92 0.283 0.5 25 25 2 2 ·• -,,II 
BLANK 26565 T3 09/27/93 61 50 0.92 0.386 1 0.35 <0.7 0.7 0.7 
BLANK SPIKE 26566 T3 09/27/93 1103 50 0.92 0.387 1 25 25 0.7 0.7 ~ 

!..,..~ 

26070 B094W3 26070 T3 09/22/93 9874 36.68 1.02 0.289 0.5 836 840 2 2 c::) 

B094W3 DUP 26073 T3 09/22/93 9851 40.07 1.02 0.293 0.5 753 750 2 2 
-........ 
• 

BLANK 26074 T3 09/22/93 80 50 1.02 0.367 0.7 <0.8 0.8 0.8 -~ 
BLANK SPIKE 26075 T3 09/22/93 908 50 1.02 0.366 1 21 21 0.8 0.8 "-..,0 

8094X1 26076 T3 09/22/93 1935 50 1.02 0.284 0.5 120 120 2 2 
"'-.,,J 

' 



Strontlum-90 (corr. for Sr-89) Result Verification 09-Dec-93 Page 1 OF 2 

FILENAME: 8QW-SR2.WK1 

Lab Date Det. Spl Y-90 SR-89 Gross Count 8kg. 
SDG HEIS No. Analyzed ID Amt. Yield Yield Ingrowth Decay Cnts Time cpm 

25651 B09425 25651 10/08/93 E2 0.5 0.974 0.494 0.872 0.753 26 200 0.13 
809425 DUP 26564 10/08/93 C9 0.5 1 0.711 0.872 0.789 23 100 0.21 
BLANK 26068 10/08/93 C10 0.5 0.988 0.668 0.872 0.789 19 100 0.22 ""° 
BLANK SPIKE 26069 10/10/93 B10 0.5 0.983 0.639 0.872 0.429 6648 800 0.25 

... ~ 
=:.; 

26070 B094W3 26070 10/08/93 C4 0.5 1 0.78 0.872 0.789 21 100 0.17 U;;j 
L.r""?. 

B094W3 DUP 26073 1 0/08/93 ES 0.5 0.986 0.717 0.872 0.753 31 200 0.14 c:) 

BLANK 26068 10/08/93 C10 0.5 0.988 0.668 0.872 0.789 19 100 0.22 ~ 
4 

£JLANK SPIKE 26069 10/08/93 B10 0.5 0.983 0.639 0.872 0.429 6648 800 0.25 -
B094X1 26076 10/08/93 E4 0.5 0.986 0.575 0.872 0.753 21 200 0.11 

~ 

"'° co 

; 



~· 
Strontlum-90 (corr. for Sr-89) Result Verification 09-Dec-93 Page 2 OF 2 

FILENAME: 8QW-SR2.WK1 
Sr90 

Lab Det. Result Result MDA MDA 
SDG HEIS No. Eff. Cale. Rptd Cale. Rptd. 

25651 B094Z5 25651 0.28 -0.00 0 1 1 
B094Z5 DUP 26564 0.32 0.12 0.12 1 1 
BLANK 26068 0.31 -0.19 -0.19 1 1 -....o 
BLANK SPIKE 26069 0.42 73.58 74 0.8 0.8 

...... 
= 

26070 B094W3 26070 0.32 0.21 <1 1.0 1 L,-J 

B094W3DUP 26073 0.32 0.09 <0.7 0.7 0.7 
L-~ 
c::) 

BLANK 26068 0.31 -0.19 <1 1 1 -..J 
* 

BLANK SPIKE 26069 0.42 73.58 74 0.8 0.8 -
B094X1 26076 0.29 -0.04 <0.9 0.9 0.9 ·""-

"-D 
"'° 

; 



.. 
TOTAL URANIUM RESULT VERIFICATION 06-Dec-93 Page 1 

FILENAME: 8QW-U.WK1 TOTAL TOTAL 
URANIUM URANIUM 

TELEDYNE DATE SAMPLE DILUTION CALC. RPTD. 
SDG HEIS# LABID ANALYZE AMOUNT FACTOR WF WU R UG/L UG/L 

26561 B094Z5 26561 10/01/93 6 2 0.337 0.515 0.686 2.6 2.6 
B094Z5 DUP 26564 10/01/93 6 2 0.33 0.51 0.686 2.5 2.5 
BLANK 26565 10/01/93 6 1 0.001 0.257 0.686 0.0 <0.05 '~ 

BLANK SPIKE 26566 10/01/93 6 10 0.61 0.855 0.686 17.1 17 
..... 

26070 8094W3 26070 10/01/93 6 2 0.379 0.581 0.686 
B094W3DUP 26073 10/01/93 6 2 0.379 0.583 0.686 

2.6 2.6 ,;.,.N 
{...-""! 

2.5 2.5 CJ 
BLANK 26074 10/01/93 6 1 0.001 0.257 0.686 0.00 <0.05 

-,_J 

" BLANK SPIKE 26075 10/01/93 6 10 0.61 0.855 0.686 17.1 17 
B094X1 26076 10/01/93 6 20 0.403 0.605 0.686 27.4 28 

~,I 

c:, 
~ 

; 



,. l 

.. 
TRITIUM RESULT VERIFICATION 06-Dec-93 PAGE 1 

FILENAME: 8QW-H3.WK1 

Date Gross Count Sample Bkgnd Detect Result Result MDA MDA 
SDG HEIS# Lab No. Analyzed Counts Time Amount epm Eff. Cale. Rptd Cale Rptd 
26561 809425 26561 09/25/93 1230 100 0.01 1.88 0.19 2470 2500 151 200 

8094ZSMS 26562 09/25/93 1654 100 0.01 1.88 0.19 3476 3500 151 200 
809425 MSD 26563 09/25/93 1689 100 0.01 1.88 0.19 3559 3600 151 200 ""° ~--~ 
809425 DUP 26564 09/25/93 1189 100 0.01 1.88 0.19 2373 2400 151 200 ~ 

BLANK 26565 09/25/93 190 100 0.01 1.88 0.19 5 <200 151 200 ~ ,._ 
-•y 

BLANK SPIKE 26566 09/25/93 785 100 0.01 1.88 0.19 1415 1400 151 200 c:> 
26070 8094W3 26070 09/25/93 315 100 0.01 1.74 0.19 334 330 146 100 

-....J .. 
B0~W3MS 26071 09/25/93 891 100 0.01 1.74 0.19 1700 1700 146 100 ......,. 

"-.1 
8094W3 MSD 26072 09/25/93 905 100 0.01 1.74 0.19 1733 1700 146 100 c=, 
8094W3 DUP 26073 09/25/93 344 100 0.01 1.74 0.19 403 400 146 100 -
BLANK 26074 09/25/93 177 100 0.01 1.74 0.19 7 <100 146 100 
BLANK SPIKE 26075 09/25/93 717 100 0.01 1.74 0.19 1287 1300 146 100 
8094X1 26076 09/28/93 2068 100 0.01 1.87 0.19 4459 4500 151 200 

; 



~ 

PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE 1 OF2 

FILENAME: 8QW-PU.WK1 

HEIS Lab Spl. Date Pu239 Pu238 Time Spike Spike Bkg 8kg Time Spike 
SDG No. No. Amt. Analyzed Det. Eff. Cnts Cnts Secs Cnts Act. Pu239 Pu238 secs %A 
26561 809425 26561 0.15 09/28/93 43 0.1982 2 1 60000 1452 4.03 2 1 80000 0.8180 

809425 DUP 26564 0.15 09/28/93 44 0.1715 1 1 60000 1093 4.03 4 1 80000 0.7104 
BLANK 26565 0.15 10/06/93 31 0.2018 2 60000 1242 4.03 1 1 80000 0.6875 "-,_{:) . -~ 
BLANK SPIKE 26566 0.3 10/06/93 32 0.1772 96 1 60000 1274 4.03 2 1 80000 0.8026 

26070 8094W3 26070 0.15 09/28/93 47 0.1908 1 1 60000 1239 4.03 1 1 80000 0.7253 {J,,,j 

8094W3DUP 26073 0.15 09/28/93 48 0.1837 1 1 60000 1284 4.03 1 80000 0.7808 
~"i 
c::> 

BLANK 26074 0.15 10/01/93 47 0.1908 1 60000 1271 4.03 3 80000 0.7432 ~ 
l 

BLANK SPIKE 26075 0.3 10/01/93 48 0.1837 133 1 60000 1477 4.03 3 1 80000 0.8973 -
8094X1 26076 0.15 09/28/93 46 0.1845 1 60000 1355 4.03 1 80000 0.8204 

"'-._ I 
c::, 
r-,..~ 

• 



.. 
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PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE2OF2 

FILENAME: 8QW-PU.WK1 
Pu239 Pu238 

HEIS Lab Pu239 Pu239 MDA MDA Pu238 Pu238 MDA MDA 
SDG No. No. Cale. Rptd Cale Rptd Cale. Rptd. Cale Rptd 
26561 B094Z5 26561 0.0093 0.0093 0.1 0.1 0.0046 0.0046 0.07 0.07 

B094Z5 DUP 26564 -0.0493 -0.049 0.2 0.2 0.0062 0.0061 0.1 0.1 
BLANK 26565 0.0271 0.027 0.09 0.09 0.0054 0.0054 0.09 0.09 '->;0 

BLANK SPIKE 26566 1 1 0.06 0.06 0.0026 0.0026 0.04 0.04 -.--, 

26070 B094W3 26070 0.0054 <0.09 0.09 0.09 0.0054 <0.09 0.09 0.09 u-.J 
B094W3 DUP 26073 0.0052 <0.08 0.08 0.08 0.0052 <0.08 0.08 0.08 ~~ 

c::, 
BLANK 26074 -0.0265 <0.1 0.1 0.1 0.0053 <0.09 0.09 0.09 --..J 

BLANK SPIKE 26075 1.2 1.2 0.06 0.06 0.0023 <0.04 0.04 0.04 • -B094X1 26076 0.0050 <0.08 0.08 0.08 0.0050 <0.08 0.08 0.08 
......,_. 
c=:, 
u,J 

.. 




