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There were no unusual occurrences with these samples. 

Contents: 
Bench & 

Work Sheet Calibration 
Procedure #'s Pa,es Pa,es 

Reports of Analysis 8 
Gross Alpha PRO-032-1 3 18 
Gross Beta 
Sr-90 PRO-032-16 5 80 
Gamma PRO-042 -5 8 8 
Tc-99 PRO-032-78 5 50 
Total-Uranium PRO-032-89 2 11 
H-3 PRO-032-35 2 9 
Pu-238,239/240 PRO-062-114 12 17 
U-235-238 PRO-062-110 
Am-241 PRO-062- 111 
C-O-C 1 
Other 

Tracers/ 
carrier 
Pa,es 

2 

1 

4 

"I certify that this data package is in compliance with e and conditions of the contract, both technically and for completeness, for other than the 
conditions detailed above. Release of the data conta · copy data package has been authorized by the laboratory manager or his designec, as 
verified by the following signature." A. J. Hogan--+ir-,---¥---+->''+-"'_, 

TELEX 134474 TDYISOT WTWD • • • EasyLlnk 62877198 • • • FAX (201) 664-5586 
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Spike Activity for TI #26566 

Nuclide 

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

Activity pCi/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 Ranie 

79. - 118. 
6. - 17. 
17.-28. 
68. - 92. 
15.8 - 21.4 
1.7-3.2 E04 
1.51 - 2.81 E 04 
0 .9 - 1.3 
1.1 - 1.7 E 03 

Activity for Matrix Spike TI# 26562 & Matrix Spike Duplicate TI# 26563 

Nuclide 

Tritium 

Activity pCi/1 

1.4 E 03 

Acceptable Ran~e 

1.1 - 1.7 E 03 

2 
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~RS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3864 

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 IDENTIFICATION NUH DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26561 9309L907-001 809425 09/12 PH TEST VERIF IED 
TC-99 2.1 +-0.4 E 01 
CR-A L.T. 2. E 00 
GR-8 2.6 +-0.3 E 01 
SR-90 L.T. 1. E 00 
TOTAL-U 2.6 +-0.4 E 00 
TOTAL-U L.T. 5. E-02 
CR-A 2.2 +-l.78E 00 
GR-8 L.T. 2. E 00 
TC-99 L.T. 3. E 00 
SR-90 O.O +-7.34E-Ol 
BE-7 L.T. 1. E 01 
BE-7 7.3 +-39.lE 00 

1 K-40 L.T. 1. E 02 
K-40 6.0 +- 6.lE 01 
HN-54 L.T. 6. E 00 
HN-54 9.3 +-38.3E-Ol 
C0-58 L.T. 1. E 00 
C0-58 1.1 +-43.6E-Ol 
FE-59 L.T. 2. E 01 
FE-59 1.6 +- 9.lE 00 
C0-60 L.T. 6. E 00 
C0-60 1.9 +-33.7E-Ol 
ZN-65 L.T. 1. E 01 
ZN-65 2.4 •- 7.3E 00 
ZR-95 L.T. a. E 00 
ZR-95 l.O +- 4.7E 00 
RU-103 L.T. 9. E 00 
RU-103 3.9 +- 5.0E 00 
RU-106 L.T. 6. E 01 
RU- 106 2.2 +- 3.5E 01 
I-131 L.T. 3. E 01 

RUN DATE 10/15/93 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIME VOLUME - UN ITS 

U/H ,c, DATE TIME ASH-WCHT-~ ,c, 

10/05 
09/28 
09/27 
10/08 

UCM/L ITER ,c, 

UCH/L ITER ,c, 

09/28 
09/27 
10/05 
10/08 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 

PACE 1~ 

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

WORK ORDER NUMBER 

4-3864 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECT ION-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 
NUHRER IDENTIF !CATION NUM DATE TIME DATE TIHE NUCLIDE PCI/LITERI 

26"i6l 9309L907-001 B09H5 09/12 I-131 1.3 +- 2.2E 01 
CS-134 L.T. 1. E 00 
CS-13/t - 5.7 +-41.5E-Ol 
CS-137 L.T. 1. E 00 
CS-137 1.1 +- 4.0E 00 
BA-140 L.T. 2. E 01 
BA-140 - 1.4 +-10.8E 00 
CE-141 L.T. 1. E 01 
CE-141 - 2.2 +- 7.4E 00 
CE-144 L.T. 4. E 01 
CE-144 - 1.5 •- 2.3E 01 
EU-152 L.T. 2. E 01 
EU-152 - 1.6 •- le2E 01 

,! EU-154 L.T. 3. E 01 
EU-154 - 9.5 +-14.8E 00 
EU-155 L.T. 2. E 01 
EU-155 - 5.6 +- 1.3E 01 
RA-226 L.T. 1. E 02 
RA-226 - 6.6 +- 6.9E 01 
TH-228 L.T. 1. E 01 
TH-228 1.1 +- 6.5E 00 
TH-234 L.T. 1. E 02 
TH-234 - 4.7 •- 7.5E 01 
H-3 2.5 +-0.2 E 03 
H-3 L.T. 2. E 02 
PU-238 L.T. 1. E-02 
PU-239 L.T. 1. E-01 
PU-238 4.6 +-46.3E-03 
PU-239 9.3 +-65.5E-03 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-i 

RUN DATE 10/15/93 

DELIVERY DATE PAGE 2 

10/20/93 

HID-COUNT 
TIME VOLUME - UNITS 

U/M o DATE TIHE ASH-WGHT-:C o LAB. 

10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
09/25 5 
09/25 5 
09/28 6 
09/28 6 
09/28 6 
09/28 6 

~ 
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WESTON ~ nalytics Use Only 

~1 Custody Transfer Record/Lab Work Request 
I f 

Client / / ,J_f;:_<;-7ZJ,(_J/ 1~J~s 7j/]C//J/H/q:::::...... Refrigerator # . 
- / / 

#!Type Container 
LiQuid r!'J/£ II/£. '/..P 

Est. Final Proj. Sa/4ll?zDate 
Solid /' --r Work Order# A h·A 9'-0~ --rJ ~ -c/t:';,"CO '""7 
Liquid [7,f~ ~ ~ u 1/;;-- ✓ 

Volume 
Project Contact/Phone # ""' Solid 

,, 

AD Project ~ager ,J /'705 >/4 Ju,d~ Preservatives I 

QC CL Del/~ TAT -<{j; /),;,,/\ ORGANIC .Q ~ INORG 
ANALYSES ct~ Date Rec"d • <( <( :;::, Cl) .,::, ro 

Date Due REQUESTED 0 ~(.) ai ai z z 
Account# > Cl) a... a... I ~ (.) 

MATRIX • WESTON Analytics Use Only • 
Matrix 

CODES: 
lab ac Date Time b~ ) 

I 
S - Soil 10 

Client ID/Description Chosen Matrix 
Collected Collected 

I~{? 
! 

SE • Sediment (✓ ) I 
~ ~ SO-Solid MS MSD / I /I 

SL - Sludge 

04 Aot?f'k-S- ,~ ~~-= v Q~ 09. Qt:i ?-W • Water !".:>O V 0 - Oil / ! 
. 

A - Air I 
OS • Drum ·- -f--

Solids 
DL- Orum 

liquids 
L - EPfTCLP 

l eachate V 

WI - Wipe 
X • Other 
F • Fish ,,. 

-
• 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: .,(f>; IX>i~-; 4" ; ":, ( ·90 I l ..W- U 1-,(';.-','-1 I H- 3 
WESTON Analytics Use Only 

s71:;~;,,_,-= 0= .$#.&-7'7j 
tlf f-f?:5 1 / . (o(.J 1- ~o I ( ~C , ( -'s 'i \ ~ -Cll 

2. I. d Samples were : COG Tape was: Receive- 1) Shipped _ or 1) Presenl on Outer 

&m=" .:pee:_@-~ o ~ /l,,-.r&6 J 3_ Hand Delivered - Parkage Y or N 

SEP 1 6 \993 
A1rb1ll # 

2) Unbroken on Outer 

-j/Cl·.;J.3~o<ip1/'0/ . -.9'0 /C77?J'L £/1 
4. 2) Ambient or Chilled Package Y or N 

r/'-/ ;r;'un11 72-<?f' ~s 
T tfiA/ tueriine 3) Received in Good 3) Present on Sample 

Oak Bidge Lab Condition Y or N Y or N 
' 

6. 4 ) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Beiween Y or N 
by by by by COC Record Present 

(~1rr'tL 

Samples Labels and 5) Received Within Upon Sample Rec·t 

q-9)1-.rJL c:,/ .,.,/. I~.) /£.Vr, fl~f"")<. 9/JwtR /~o() COG Record? Y or N Holding Times Y or N - NOTES· Y or N 

~,,.,l (, -4/ C (];:;, n/"a..n q 1;;j4?-, lfl3/£,,.,.- ~ -~ .N\ 9-17'13 ru.ro 
V 

RFW 21 -21 -001 /A-7i9 1 L373 L375 L377 L378 Ref# _ ___ Cooler# _ _ _ _ 381 -596a 
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Golder Associates Inc. 

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

December 9, 1993 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills, MS1N H4-29 
Richland, Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

Our ref: 913-1719 
S/O/2610 

RE: · 200-BP-1 DATA VALIDATION, TRANSMITTAL OF DATA VALIDATION PACKAGES, 
TASK ORDER S91-19 

Dear Ms. Duncan: 

Enclosed is the following radiochemistry analytical data packages for the 200-BP-1 data 
validation project: 

•- SDG-26561-WES-1280 
• SDG-26070-WES-1281 

The data verification and validation documentation is located in the front of the data 
package. Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. ~. ~ , ... 
Christina Jensen 
Task Manager 

4~~ Rv Donald M. Caldwell 
Project Director 

Enclosures 

cc: Mark Buckmaster, WHC_ 
P .K. Brockman, SAIC-Kennewick 

o rn@rn~w[;:,~ 
.. 1-'.uu- u, ~ ! ? l 

DEC I O 1993 '. f_ ' 

.. •· I 
VALIDATION DOCUMENTATION 

SOLA 

OFFICES IN AUSTRALIA. CANADA. GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 
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TO: 200-BP-1 Project QA Record 

FR: Susan Winter, Golder Associates In'c~~ 

RE: RADIOCHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR DATA 
PACKAGE 26561-WES-1280 (913-1719) 

INTRODUCTION 

This memo presents the results of data validation on data package 26561-WES-1280 
consisting of one (1) 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 

B094Z5 09/12/93 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. r:::~~~--------

mD~ ~~! m ~ DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the te 
recovery as summarized under Major Deficiencies. 

D 

99 chemical 

VALIDATION DOCUMENTATIOr 
SOLA Sample Result Verification. All sample results were supported int e 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 30 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 

The following presents a summary of the rejected data. 

The technetium-99 chemical recovery for the blank spike sample (Teledyne ID 26566) was 
29%, less than the 30% minimum control limit. Therefore, the associated result has been 
qualified as unusable (R). 

1 

__ j 
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Data Package: 26561-WES-1280 

MINOR DEFICIENCIES 

Analysis: Radiochemistry 

The following qualifications were required as a result of the data validation. ·~ 
The technetiurn-99 initial calibration efficiency value for detector C-3 is 0.19. Therefore, 
the technetiurn-99 result for the associated sample, B094ZS, has been qualified as 
estimated CT). 

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 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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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 q_1oisture 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 
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WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY -FORM B-7 
( \. - ~~-\d-'5 0 

SDG: I ~ //~LI '1P -~/4;' DA TE: 1c)___I ~-=t--ll'~ I PAGEl...OF _L 
COMMENTS: ~ ,...~ -.__r--.,,,, \ , fc-r\l--.~ ~ ..... \.. '-0--... --

COMPOUND QUALIFIER '- ~AMPLES REASON 
>.FFECTED 

~c....-C\_C\. ~ ~c....~\..~ ,'fe- C.~, ~\ .. 
-e ~ ~\ .c_ 3 c::, ?,--... 

L--u::~ ;;)._656~\ -.;::::s 

\"c:_-~ q ~ ~c,~lt =rs -1,..~,-\---..o.\.. (_c,__\._ • 

-e.~ . < .:l e::, --=z..;:, . 

¥7 /) ~ c .. tb S {)()(J 

th )?-h/rr' 

. 

( 
I 

. . 

B-7 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



Validated Radiochemistry Sample Results for SOG: 26561-WES-1280 

Samp# 809425 
Date 09/12/93 
Type Water 

Parameter Units Result Q 

TECHNETIUM-99 pCi/L 27.000 J 
GROSS ALPHA SCAN pCi/L 2.000 u 

GROSS BETA SCAN pCi/L 26.000 
STRONT IUM-90 pCi/L 1.000 u 

TOTAL URANIUM UGM/L 2.600 
BERYLLIUM-7 pCi/L 70.000 u 

POTASSIUM-40 pCi/L 100.000 u 
MANGANESE-54 pCi/L 6.000 u 

COBALT-58 pCi/L 7.000 u 
IRON-59 pCi/L 20.000 u 

COBALT-60 pCi/L 6.000 u 
ZINC-65 pCi/L 10.000 u 

ZIRCONIUM-95 pCi/L 8.000 u 
RUTHENIUM-103 pCi/L 9.000 u 
RUTHENIUM-106 pCi/L 60.000 u 

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

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

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

TRITIUM pCi/L 2500.000 
PLUTONIUM-238 pCI/L 0.070 u 
PLUTONIUM-239 pCi/L 0.100 u 



TELEDYNE ISOTOPES 

WORK OROER NUHBER 

REPORT OF ANALYSIS 

CUSTOHER P.O. NUHBER 

LL-ll 40-F4 ~RS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIDNVILLE PA 19341-1313 

4-3864 

W A T E R 

COLLECTION-DATE 
STA START STOP ACTIVITY 

DATE RECEIVED 

09/17 /93 

NUCL-UNIT-:C 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIHE VOLUHE 

RUN DATE 10/15/9~ 

PACE l~ 

- UNITS 
TELEDYNE 

SAMPLE 
NUMBER 

CUSTOMER'S 
IOENTIFICATION NUH OATE TIHE DATE TIHE NUCLIDE PCT/LITER I U/H 0 DATE TIHE ASH-WGHT-~ 0 LAB. 

-......,0 

26561 9309L907-001 B094Z5 09/12 PH TEST 
TC-99 
GR-A 
GR-B 
SR-90 
TOTAL-U 
l-OTAL Y 
GR A 

TC 99 
·S-R 98 
BE-7 
BE 7 
K-40 
K 48 
MN-54 
HN 54 
C0-58 
ce 58 
FE-59 
FE 59 
C0-60 
{;0 68 
ZN-65 
rn 65 
ZR-95 
ZR 95 
RU-103 

· RU 193 
RU-106 

· RU 196 
I-131 

~ 
VERIF IEO ·-
2.1 +-0.4 E 01 -::s-
L.T. 2. E 00 u. 
2.6 +-0.3 E 01 
L.T. 1. E 00 \),. 
2.6 +-0.4 E 00 UCH/L ITER 
LwTw 5- E 82 UGH/LITER 
2.3 +-1 .78E 00 
L.T. 2. E 00-
L,T. 3.--e-o·o-
o.e I 1. )'rf-(H-

L.T. 1. E 01 u. 
1-3 I 39olE oe--
L.T. 1. E 02 Vs. 
6w8 I 6wlE 01-
L.T. 6. E 00 u.. 
9,3 +•38,3E-Ol 
L.T. 1. E 00 ' -\ 
1.1 t 43...-6-E-Ol. 
L.T. 2. E 01 \.,\ 
1.6 ·-- 9, 1 E .00 
L.T. 6. E 00 \.l. 
1.9 + B.7E-<H-
L.T. 1. E 01 u 
2.4 ·- 7 ,3E--OO-
L.T. e. E 00 '->--
1.0 • 4.7E 00 
L.T. 9. E 00 u_ 
3 .9 +- 5,0E 00 
L,T. 6. E 01 u.. 
2,3 +- 3,5E--Ol -
L.T. 3. E 01 \...\ 

" 
3 w-.J 

10/05 3 ~~ 
09/28 3 t=J 
09/27 3 

--., 
_. 

10/08 3 -0 3 --· 0 3 -09/28 3 ...... ,0 

09/27 3 
10/05 3 
10/08 ; 3 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
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TELEDYNE ISOTOPES 

RUN DATE 10/15/9 ~ 
~ 

MPS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WF.LSH POOL ROAD 

WORK ORDER NUMBER 

-4- 3864 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

DATE RECEIVED 

09/17/93 

DELIVERY DATE PAGE 2 

l0/20/93 

PICKERING CREEK INDUSTRIAL PARK 
LJONVILLE PA 19341-1313 

W A T E R 

COLLECTION-DATE TELEDYNE 
SAMPLE 
NUMBER 

CUSTOMER'S 
IOENTIF IC ATION 

STA START STOP 
NUH DATE TIME DATE TIME NUCLIDE 

26561 9309L907-001 B09-4Z5 09/12 I 131 
CS-13-4 
cs lH 
CS-137 
cs 131 
BA-HO 
BA 148 
CE-141 
CE 141 
CE-lH 
CE Hit 
EU-152 
El:.I 15 2 
EU-154 
EU 154 
EU-155 

- -8:1-~5 
RA-226 
RA i!i!6 
TH-228 
:rn 228 
TH-234 

-TH Bit 
H-3 

41 3 
PU-238 
PU-239 

< PU 238 
-.-PU 239 

ACTIVITY NUCL-UNIT-% 
PCI/LITERI U/H * _g_ 

1.3 • z.ze 81 
L.T. 1. E 00 u. 
5,1 4 -U.SE et-
L.T. 1. E 00 \.A 
1.7 I 4.8E 88 
L.T. 2. E 01 u. 
1-4 I I O • B C--0-0-
L.T. 1. E 01 u. 
2,2 I 7 • 4-€--00--
L.T. 4. E 01 v... 
1.s • i!.3E 01 
L.T. 2. E 01 \.,\. 

1.6 • l.i!E 01--
L.T. 3. E 01 u.. 
9.5 • 14 • 8E-OG-
L.T. 2. E 01 '--\.. 
~-6 ·- 1.a.e-0-1-
L.T. 1. E 02 \.,\_ 

6.6 :t:2=: 6 , 9 E-0-1---
L.T. 1. E 01 u.. 
1-.-1-6-.-5-E-GO-
L.T. 1. E 02 u.. 
4.7 • 7.5E-O-l--
2.5 +-0.2 E 03 
L • ;i: • 2. E-02 -
L.T. 1. E-02 u,_ 
L.T. 1. E-01 \....,\ 
"86 I 46-w-3E-G-3-
9.3 I 65 • 5E &-3-· 

HID-COUNT 
TIME VOLUME - UNITS 

DATE TIHE ASH-WGHT-% * 

10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
10/03 
09/25 
09/25 
09/28 
09/28 
09/28 
09/28 

' 

LAB. 

4 
4 
4 
4 
4 
4 
4 
It 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
6 
6 
6 

"--0 -·~ 

~ 
'--'~ 
c:::> 
--.J 

• 
-.,, I 

r-0 
c::, 



I~-
TELEDYNE ISOTOPES 

RUN DATE 10/15/9J 
l."') 

MRS JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 

WORK ORDER NUMBER 

4-3864 

REPORT OF ANALYSIS 

CUSTOHER P.O. NUMBER 

LL-1 HO-F4 

DATE RECEIVED 

09/17/93 

DELIVERY OATE PAGE 3 

10/20/93 

PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

W A T E R 

COLLECTION-DATE TELEDYNE 
SAHPLE 
NUHAER 

CUSTOMER'S 
IDENTIFICATION 

STA START STOP ACTIVITY 
PCJ/LITERI 

NUCL-UNIT-X 

26562 9309L907-001HS B094Z5 

26563 9309L907-001MSDB094Z5 

26564 9309l907-001DUPB094Z5 

NUH DATE TIME DATE TIHE NUCLIDE ~o 

I 

I 

09/12 

H-3 
II 3 

H-3 
II 3 

3.5 +-0.2 E 03 
LwTw 2w E 82 

3.6 +-0.2 E 03 
LwTw 2. E 82 

TC-99 
GR-A 
GR-B 
SR-90 
TOTAL-U 
TOTAL 1:.1 

~R A 

3.3 +-0.5 E 01 ..---:s 
L.T. 2. E 00 u.. 
2.5 +-0.3 E 01 
L.T. 1. E 00 v.... 
2.5 +-0.4 E 00 UGH/LITER 
LaT, 5. E 62 t:16P1/L IT ER 
1-6 t 1-68E 0-0---

~R 8 LwTw 2. E 88 
T6 99 LwTw 3. E 88 

• S R 9 8 1 • 2 • • 7 • 6 H---0-1-
B E - 7 L,T. 6, E 01 U... 
BE 7 g,g • ~-BE--0-1--
K-40 L,T. 1, E 02 U... 
K 48 1.8 + 0,7E 02 
HN-54 L,T. 6. E 00 \.,\ 
KN•S4 9.6 +-35.s~~Ol--
C0-58 L.T. 6. E 00 U. 

~•58 l i + ~-9E 80--
FE-59 L.T. 1. E 01 V... 

--~-=---... 4 ..... 1_..+.---8--7-6-00--
C0-60 L.T. 6. E 00 U.. 
CQ-60 1.5 •• a.5E 80--
ZN-65 L.T. 1. E 01 \...\. 
ZN-65 7 6 • 7 5~ 00--
ZR-95 L.T. 7. E 00 U 
lR•95 1,9 •• 4.2E 00 

HID-COUNT 
TIME VOLUHE - UNITS 

DATE TIME ASH-WGHT-X O 

09/25 
09/25 

09/25 
09/25 

10/05 
09/28 
09/27 
10/08 

09/28 
09/27 
10/05 
10/08 
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 

; 

LAB. '-..0 
~ . ....;,; 

5 ~ 
5 L.-,_ 

c;:;) 

5 --.J 
• 5 --..1 

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 



TELEDYNE ISOTOPES 

MRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 

WORK OROER NUMBER 

4-38U 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-ll40-F4 

DATE RECEIVED 

09/17/93 

DELIVERY DATE 

10/20/93 

RUN DATE 10/15/9~ 

PAGE 

PICKERING CREEK INDUSTRIAL PARK 
LIONVTLLE PA 19341-1313 

W A T E R 

COLL ECTION-OATE TELEDYNE 
SA"4PLE 
NU"4BER 

CUSTOMER'S 
IDENTIFICATION 

STA START STOP 

26564 9309L907-0010UPB094Z5 

NUM DATE TIME DATE TIME NUCLIDE 

09/12 RU-103 
. Al:I 183 
RU-106 

,RU 106 
I-131 
I 131 
C S-134 
CS lH 
CS-137 
cs 137 
BA-140 
BA 140 
CE-141 
CE 141 
CE-lH 
CE lH 
EU-152 

. Eu-ua 
EU-154 
EU 154 
EU-155 
EU-155 
RA-226 
AA au, 
TH-228 
TH aas 
TH-234 

rTH Hit 
H-3 

. H 3 
PU-238 
PU-239 

ACTIVITY NUCL-UNIT-:C 
PCI/LITERI ~ 

0 

L.T. 8. E 00 \A.. 
8.7 • H.7E 01 
L.T. 6. E 01 u.. 
7.6 • i4.8E 00--
L.T. 4. E 01 u.. 
1.1 • a.3E CH 
L.T. 1. E 00 \.>--. 
2.5 t 4w0E 80 
L.T. 1. E 00 u. 
1.1 + It.OE 00--
L.T. 2. E 01 '-"-
a." + ll.8E-GO--
L.T. 1. E 01 u.. 
o.o • 7w4E 00 
L.T. 3. E 01 \).. 

1.1 t 2.2e 01 
L.T. 2. E 01 u 
7.8 • 115-E 01 
L.T. 2. E 01 \J... 

4.9 • lO~'iE 00 
L.T. 2. E 01 u.. 
4 7 ·- 1 IE 01 
L.T. 1. E 02 u 
6.6 •-63.6E 00 
L.T. 1. E 01 \....\ 
9.3 + 6. 'i E 00 
L.T. 1. E 02 \,I_ 

4.7 • 6w6E 01 
2.4 +-0.2 E 03 ~ t,-Z>~-

l.T. 2 • E 02 
L.T. 1. E-01 u... 
L.T. 2. E-01 \.). 

MIO-COUNT 
TIME 

DATE TIME 

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 
10/05 
10/05 
10/05 
10/05 
10/05 
10/05 
09/25 
09/25 
09/2B 
09/28 

VOLUME - UNITS 
ASH-WGHT-:C o 

• 

LAB. 
,o 

..... 
4 (J,,J 

4 ~~ 

4 c::) 

4 -.....i 
• 4 -4 .-.._, 

4 r-,.,;i 

4 r-..:, 

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



TELEDYNE ISOTOPES 

WORK ORDER NUMBER 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

Ll-1140-F4 ~RS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LlONVILLE PA 19341-1313 

4-3864 

W A T E R 

COLL ECTION-OA TE 
STA START STOP ACTIVITY 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-X 

DELIVERY DATE 

10/20/93 

MIO-COUNT 
TIME VOLUME 

RUN DATE 10/15/93 

PAGE 5 

- UNITS 
TELEDYNE 

SAMPLE 
NUMBER 

CUSTOMER'S 
IDENTIFICATION NUH DATE TIME DATE TIME NUCLIDE PCI/LITERI u_f!_ * DATE TIME ASH-WGHT-~ * LAB. -..0 

26564 9309L907-0010UPB094Z5 09/12 

26565 DISTILLED BLANK H20 I 

-PU 238 
PU 239 

TC-99 
GR-A 
GR-B 
SR-90 
TOTAL-U 
TOTAL U 
GR A 
6R B 
TC 99 
SR 90 
BE-7 
BE 7 
K-40 
IC-40 
MN-54 

-HN !i4 
C0-58 
co !i8 
FE-59 

6.1 
4.9 

L.T. 
L.T. 
L.T. 
L.T. 
L.T. 
3. 
1-6 
3.5 
s.o 
1.9 
L.T, 
1.0 
L,T, 
5,7 
L,T, 
1.e 
L,T. 
6.9 
L.T. 

• 
• 

• 

I 

I 

• 
• 
•-

+-

+ 

• 

61.§E 03 
8.9 E 02 

4. E 00 u.. 
1. E-01 u. 
1. E-01 1...1.. 
1. E 00 \..I... 
5. E-02 UGM/L ITER \l.* 
3. E 03 UGH/l HER * 
-h6 E 01 
4.8 E 01 
22.4E 01 
8w20E 01 
4, E 01 u... 

2 6E 01 
1. E 02 u.. 

6,2E 01 
5. E 00 ~ 

3,0E 00-
6. E 00 \...,\ 

34,0E 01 
1. E 01 v.. 

~9'1-----~~---; 1,6 + 5,7E 00 
C0-60 
G0-60 
ZN-65 
HI 6!i 
ZR-95 
ZR-95 
RU-103 
RU 103 
RU-106 

L,T. 
6,6 
L.T. 
4,8 
L.T. 
2.2 
L.T. 
lo8 
L,T. 

5. E 00 
• -31 8E-OJ 

1. E 01 ·- 6,lE 00-
5. E 00 

•- 3,JE 00 
5. E 00 

• 31.7E 01 
5. E 01 

'-1.. 

I..,\ 

u. 

\J... 

\...\. 

._, 

09/28 6 LN 
09/28 6 Ui-

c;:) 

10/05 3 -J 
09/27 3 .$ -09/27 3 -,,..1 
10/08 3 r--~ 

3 (,J,.J 

3 
09/27 3 
09/27 3 
10/05 ; 3 
10/08 3 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 
10/03 4 



MRS JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3864 

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 
NUMRER IDENTIFICATION NUH DATE TIHE DATE TIME NUCLIDE PC I /LITER J 

26565 DISTILLED BLANK H20 I fMJ 186 4.§ • 30.H 
I-131 L.T. 1. E 
I 131 3.7 • H.2E 
CS-134 L.T. 6. E 
GS 134 9.9 • 34w3E 
CS-137 L.T. 6. E 
cs 137 lwl I 3w4E 
BA-140 L.T. 6. E 
~ ... 148 4.8 • 36.2E 
CE-141 L.T. 1. E 
H HI 3w 1 I 4-5[ 
CE-144 L.T. 3. E 

00 
00 
01 
00 
CH 
00 
88 
00 
81 
00 
80 
01 

RUN DATE 10/15/93 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-% 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIHE VOLUME - UNITS 

U/H 0 DATE TIHE ASH-WGHT-i * 
g_ 

10/03 
u... 10/03 

10/03 
\..\._ 10/03 

10/03 
LI... 10/03 

10/03 
\.>-. 10/03 

10/03 
u.. 10/03 

10/03 
'---\.. 10/03 ; 

PAGE 6 

co 

LAB. 
~ . --... 

4 
4 LN 
4 ~ri 
4 

c:) 
'-..J 

4 II 
4 -4 -.,_ I 

4 f'.) 
4 ...r= 
4 
4 
4 

C:&•14 4 4.3 • 19wOE 00- 10/03 4 
EU-15 2 L.T. 2. E 01 \..,\. 10/03 4 
EU 1§2 7.4 • 18.SE 80 10/03 4 
EU-154 L.T. 1. E 01 \..,\. 10/03 4 
EY 154 4w7 I 89w7E 01 10/03 4 
EU-155 L.T. 2. E 01 \..,\_ 10/03 4 
EU 155 6al I hOE 01 10/03 4 
RA-226 L.T. 1. E 02 \..,\_ 10/03 4 
AA•226 1.9 .. 6w4E 81 10/03 4 
TH-228 L.T. 1. E 01 \..,\, 10/03 4 
~I 228 2.0 I 5w5E 00 10/03 4 
TH-234 L.T. 1. E 02 '-\ 10/03 4 
TM 234 3.2 • 6w6E 81 10/03 4 
H-3 L.T. 2. E 02 u.. 09/25 5 
II 3 4-7 I 92w2E 88 09/25 5 
PU-238 L.T. 9. E-02 u.... 10/06 6 
PU-239 L.T. 9. E-02 

\A. -PU 238 5w4 I 54alE 03 
10/06 
10/06 

6 
6 

SIU•239 2.~ .. Ii 9 i 02 10/06 6 



WORK ORDER NUMBER 

MPS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-3864 

COLL EC TI ON-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 

STA 
NUH DATE T IHE DATE TIME NUCLIDE PC I /LITER I 

26566 DISTILLEO SPIKED H20 I TC-99 1.1 +-0.1 E 
GR-A 1.2 +-0.2 E 
GR-B 2.5 +-0.2 E 
SR-90 7.4 +-0.2 E 
TOTAL-U 1.1 +-0.3 E 
~QUI: ll I:• r. 5. E 
GR ,. I:. :i:. 5. E 

•GR B I:. :i:. 1. E 
l'C 99 1:.r. 6. E 

-+R---90 I: .r. 8. E 
BE-7 L.T. 3. E 
BE 7 5.a I 15.7E 
K-40 L.T. 5. E 
~ 40 i! • I I 3w8E 
MN-54 L.T. 5. E 

44N !H o.o I 2w9E 
C0-58 L.T. 4. E 
,0.51 ,! • 1 ·- .! .&E 
FE-59 L.T. 3. E 
~E 59 1-1 • 1.8E 
C0-60 2.46+-0.25E 

•69 60 1:.:i:. 9w E 
ZN-65 L.T. 1. E 
HI 65 i.& • 8.9E 
ZR-95 L.T. 1. E 
lR•95 B 4 ••4:il iii 
RU-103 L.T. 4. E 
R ll lOi 1.6 • 2.6E 
RU-106 L.T. 3. E 
RU 106 5.8 • 18.lE 
CS-134 L.T. 2. E 
C!i 134 iui • Ii l Ii 

DATE RECEIVED 

09/17/93 

NUCL-UNJT-,C 

DELIVERY DATE 

10/20/93 

MIO-COUNT 
TIHE VDLUHE 

RUN DATE 10/15/93. 

PAGE 

- UNITS 
U/H 0 DATE TIME ASH-WGHT-,C 0 LAB. '-..D 
-3.-- ...... 

02 ~ 10/05 3 c..N 
01 10/08 3 L.~ 
01 09/27 3 c:, 
01 10/10 3 --.......,i 

01 UGM/LITER 0 3 • 
Oi! l!GH/l ITER 0 3 --..., 
01 10/08 3 r-.., 
01 09/27 3 u, 
08 10/05 3 
81 10/10 3 
06 \..\._ 10/06 4 
85 10/06 4 
02 I..>-.. 10/06 4 
82 10/06 4 
02 u-... 10/06 4 
ez 10/06 4 
04 u._ 10/06 4 
04-- 10/06 4 
06 I..),_ 10/06 4 
06 10/06 4 
04 10/06 4 
62 10/06 4 
03 u.. 10/06 4 
Qi! 10/06 4 
04 u.. 10/06 4 
Oi 10/06 4 
06 ~ 10/06 4 
06 10/06 4 
03 I.A. 10/06 4 
Q,! 10/06 4 
02 I..,\,_ 10/06 4 
01 10/06 4 

,~t~~ 



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

WORK OROER NUMBER 

4-3864 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DA TE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUHBER IDENTIFICATION NUH DATE TIHE DATE TIME NUCLIDE PC I /LITER l 

26566 DISTILLED SPIKED H20 I CS-137 2.21+-o.22E 
es 137 b.T. ,. E 
CE-141 L.T. 4. E 
GE 141 8.6 • 24 • lE 
CE-144 L.T. 2. E 
GE 14 4 I•.! • lu3E 
EU-15 2 L.T. 3. E 
EU 15 2 h7 I 2.6( 
EU-154 L.T. 2. E 
EU-154 luS • l2u5E 
EU-155 L.T. 6. E 
riU-155 7.9 I 8.3E 
RA-226 L.T. 2. E 
RA 2H ltuO • 9 • .!E 
TH-228 L.T. 3. E 
TH ,!,!8 .!.Q • U.8E 
TH-234 L.T. 1. E 
TH .!34 lu9 • Q.IE 
H-3 1.4 +-0.1 E 
II 3 l•T• 2 • E 

04 
02 
07 
Q6 
03 
83 
02 
62 
02 
81 
02 
83 
03 
gj! 
02 
81 
03 
84 
03 
82 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-~ 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIHE VOLUME 

RUN DATE 10/15/9 l 

PAGE 8 

- UNITS 
U/H 0 DATE TIHE ASH-WGHT-~ 0 LAB. ·.....o 
_g__ ..... 

10/06 4 u-.l 10/06 4 !....~ 
0-- 10/06 4 c:) 

10/06 4 -..J 
v.__ 10/06 4 .!I 

10/06 4 -\..I... 10/06 4 
.....,. 
rv 

10/06 4 cs--.. 
I...\. 10/06 4 

10/06 4 
u.. 10/06 4 

10/06 ; 4 
'--"- 10/06 4 

10/06 4 
0... 10/06 4 

10/06 4 
\),.,_ 10/06 4 

10/06 4 
09/25 5 
09/25 5 

PU-238 L.T. 4. E-02 u-.. 10/06 6 
PU-239 1.0 +-0.2 E 00 u... 10/06 6 
Plr-.!38 ,! • 6 • 26.H g3 10/06 6 
flJ 239 b.T. ,. E 82 10/06 6 

LAST PAGE OF REPORT 
APPROVED BY 10/15/93 

SEND 1 COPIES TO WE884S HRS JOSIE EDWARDS 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GEILI l GAMHA SPEC LAB. 5 - TRITIUH GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 



9·-; 11 3c·o7 i .. 2"' • ~. ~J .. t l 

ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



PROJECT: VALID 

LABORATORY: ~e . DATA PACKAGE: d. 
SAMPLES/MA TRIX: 

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? 

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

Was each detector used for the associated data calibrated? 

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

Are calibration standards NIST traceable or equivalent? 

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

Were calibration standards expired? 

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

@No NIA 

@)No NIA 

~o NIA 

Y~A 

Comments: _____________________________ _ 

1 



~r, ii 1rn1 I '"c'')Q 
.I .. I ,J •. h.JI/ . ., l l.,, 

RADIOCHEMISTRY 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 daily? ~~,\.~ 
®,-z\ Q 'i:S 

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). 

Have background counts been performed at least 
weekly and before and after all field and QC samples 
associated with the SDG? 

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). 

{S)No NIA 

~o NIA 

~o NIA 

~o NIA 

~o NIA 

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

2 



en ·13ro7 '-;.30 ] , I ' \, • fi I "' 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

3. Blanks 

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

If NO, qualify all results >LLD as estimated {J). 

Are positive results reported in the 
reagent'method/field blanks? 

(i;)No NIA 

Yes@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? 

3 



9T13ro7 ,--i I ,• j, ~J .. / j 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? @No NIA 

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

Do reported results meet the detection limit r~uirements? ~ (iD 
Note discrepancies in the validation report narrative. _ 11.:,{15 

Can reported results be verified? @No NI A 

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

Comments: ________________________ -,-__ 

~> ~-\-' ~ s;=\t,'ss:~ _o = ><;po ~ 
~<\3:s:,,. , 0s;= 'S:s )c:£!=, §!u t~ s\t-tl': §?s 5$P¼wt-4-SS& \cC> b .. 

(d.~ S't¾--- \!'3L s~ ,s;~$''i:-eds ?5¢s¥< §?. -\~ ·-:t;;> :&sz,g· J b:; = =~,. :'::'~~,.~-~~:~JI 

4 



9'·i ·13ro7 m •3..-, .. I ,, ~l .;, i /' .. ' 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

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

Was a field blank used for the sp~ 

yield analysis? ~~-e-\s::,-t:.c..._~,~ ~ ~~ ~~~~~ N~ 

If YES, note in the validation narrative. 

Is spik tracer/chemical yiel overy within the 
limits of o or samp e 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 

~~cg.~FTients: 
\. 0 ::£Ms::'7.cs~ - 3 \to l> ~ s,-.ss;s c;~ - q.g E=> 

C: c~lu:iS 

wf:::Sue- ,,<s:e--\.. ~~ b:-- ':-De'-"d'>: ~v~: ,s; ~, =-h ~ 
\..i,~y~c.\A.e-- C ~ I 

~ -~ K?::%, c\l':::£.-~1>\ c-._,,\._ o ~ ~e,_es; sc...c::,<;:;.'::-4~~ >¼ 
C> c-e.... a_e._<;s;~-~\.e > ::-, > ~½'-'\"::: A;--\,-.e.. ;SD',., - \OS;>¼ 

5 



.... ,, a irn7 1 • 33 . 9.: ~ ,J.JU ... t.,., 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

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 estima,~d 0). 

Has the field blank been used for / -I- . ~ . . - ,·.I, J'.,, 
duplicate or MS/MSD analysis? /4~ ~ r~ 
Are RPO values ~35% for results >SX the 
LLD and within ±2X the LLD for results <SX the LLD? 

~o NIA 

Yes No(i;;> 

@No NIA 

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

Commenb, *ref~ ~ 

6 



9} II 3SOI?. I i'3ll 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

7. Laboratory Control Samples 

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

If 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? 

If NO, qualify all associated results as estimated ffi. 

Comments: 7b ~ w,/1~ /4 , 

7 · 

e)No NIA 



8. Holding Times 

en ·13c•n7 ~ ·11"'5 7,• I ,JUI/ ;it O j 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes first? @No NIA 

H 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 



o·, ·13ro7 m "';.~ f 7. /,\).,di.JO 
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% 7 

If YES, qualify all associated data as unusable (a}: ~ .... ~~ ~ 

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

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

~,~h:\cf5 

Have stability verifications been performed after each gas change? 

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

@No NIA 

Yes No~ 

Comments: ___________________________ _ 

9 -



r·.; ·13c·n7 1-,37 J,. I ,Ju .. / .. , 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

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

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

Is detector resolution adequate to identify each 
peak centroid? ~o NIA 

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

Is resolution at least 2D keV FWHM? 

ff 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? 

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

Was each sample spiked with a tracer? 

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

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

ff NO, qualify all results as follows: 

%R: 

Results <LLD: 
Results > LLD: 

<30% 30-105% 

R 
R 

acceptable 
acceptable 

>105% 

UJ 
J 

10 

>115% 

R 
R 

~o NIA 

~o NIA 



9 . ., ii ·zc•n, ,-,--:;,a 
• .- I ,J,lUJ/ ~ / j 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.3 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). 

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

If NO, qualify all results as estimated 0). 

11 

~o NIA 

~o NIA 

~o NIA 



9·1 a 3rn7 1 - '"""9 ,· ~ ,Ju • fl /j_ 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? Yes No@ 

H YES, qualify all results attributed to a singl~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? 

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

Have barium interferences been identified 
and accounted for? 

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

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

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

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

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

H sample was preserved at collection has analysis 
beenAcompleted within 180 days or 5 half-lives? 

Yes No@ 

Yes No@ 

Yes No@ 

Yes No® 

Yes No@) 

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

H 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? 

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

Yes No@) 

Yes No@ 

Yes No@ 

Comments: ::'s\,;:S, O,=~~~ \»c§. ~;;;\- '\.'"'fus:~-

12 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.5 Radium '}2f, 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 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 No® 

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? 

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

Yes No@) 

Yes No@ 

Yes No@) 

Comments: ~ Q.,.,,o\~\2;,, \qa-§:, ~:,;;\;; '\'~ e1. 

13 
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RADIOCHEMISTRY 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? 

(S)No NIA 

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

Have results 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@NIA 

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 estimate.d 0). 

Comments: :\::\,p ~4-5;;..__0~\.s::t:::: · ~ 

14-



9? ~ 3S07 I iLlZ 
RADIOCHEMISTRY 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 estimated 0). 

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

If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

ff NO, qualify associated results as estimated 0). 

~o NIA 

Yes No® 

Comments: _______________________ ....,... __ __,. ___ _ 

(' r ,\ - .\,.-, szi>s-;:':"'t::: c:\,,.ex:_ 15, c--~e ,, nS> c, '<>~ ~J . 

15 



ACCURACY AND PRECISION CALCULATION WORKSHEET 07-Dec-93 PAGE 1 OF 1 

FILENAME: 26561-QC. WK1 

SDG NO.: 26561-WES-1280 

SAMPLE ID: BLANK 
MS SAMPLE ID: BLANK SPIKE 

SPIKED BLANK SPIKE SPIKE 
PARAMETER AMOUNT RESULT RESULT %R 

TECHNETIUM-99 98.5 0 110 112 
GROSS ALPHA 11.2 0 12 107 
GROSS BETA 22 0 25 114 
STRONTIUM-90 80 0 74 93 
TOTAL URANIUM 18.6 0 17 91 
COBALT-60 25000 0 24600 98 
CESIUM-137 21600 0 22100 102 

;-

TRmUM 1400 0 1400 100 
PLUTONIUM-239 1.09 0 1 92 

SAMPLE ID: 809425 
MS SAMPLE ID: 809425 MS 
MSD SAMPLE ID: 809425 MSD 

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

TRITIUM 1400 2500 3500 71 3600 79 10 



- - --·- -- - ----------------------------------

LABORATORY DUPLICATE RELATIVE PERCENT DIFFERENCE 19-Nov-93 PAGE 1 OF 1 

FILENAME: 26561-LD.WK1 

SDG NO.: 26561-WES-1280 

SAMPLE ID: B09425 
DUPLICATE SAMPLE ID: B09425 DUP 

SAMPLE DUPLCIATE 
PARAMETER RESULT RESULT 

TECHNETIUM-99 27 33 
GROSS BETA 26 25 
TOTAL URANIUM 2.6 2.5 
TRITIUM 2500 2400 

LAB DUP 
RPD 

20 
4 
4 
4 



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 B09425 25651 10/05/93 C3 0.3 0.543 227 100 0.21 0.21 27 27 3 3 

B09425DUP 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 -.;;, 

26070 B094W3 26070 09/24/93 C4 0.3 0.5 11890 100 0.22 0.224 1591 1600 3 3 '-..N 
B094W3 DUP 26073 09/24/93 cs 0.3 0.446 10290 100 0.19 0.204 1695 1700 3 3 ~~ 

c:::) 
BLANK 26062 09/24/93 E9 0.2 0.435 13 100 0.23 0.229 -2 <5 5 5 -.J 
BLANK SPIKE 26063 09/24/93 E10 0.2 0.408 551 100 0.14 0.243 122 120 4 4 11 -B094X1 26076 09/24/93 C1 0.3 0.376 1509 100 0.22 0.221 269 270 4 4 -.,,• 

r-
~ 

; 



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 "-'-1 
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 c..N 

26070 B094W3 26070 T3 0.5 09/23/93 7 50 0.06 0.076 0.95 <2 2 2 '-....,. 
B094W3DUP 26073 T3 0.5 09/23/93 10 50 0.06 0.078 1.62 <2 2 2 

c:::) 
",,J 

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 -... . 
B094X1 26076 T3 0.5 09/23/93 33 50 0.06 0.072 7.51 7.5 2.0 2 ..r:::. 

O"', 

V 



GROSS BETA RESULT VERIFICATION 06-Dec-93 PAGE 1 

FILENAME: 8QW-B.WK1 

GROSS BETA 
Date Beta Gross Count Bkg. 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 

809425 DUP 26564 T3 09/27/93 435 50 0.92 0.283 0.5 25 25 2 2 -....o . -~ 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 8094W3 26070 T3 09/22/93 9874 36.68 1.02 0.289 0.5 836 840 2 2 ~r-:. 
c:) 

8094W3DUP 26073 T3 09/22/93 9851 40.07 1.02 0.293 0.5 753 750 2 2 'J 

BLANK 26074 T3 09/22/93 80 50 1.02 0.367 1 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 
-...,, 
--&::; 

B094X1 26076 T3 09/22/93 1935 50 1.02 0.284 0.5 120 120 2 2 "'-1 

;-



Strontium-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 Bkg. 
SDG HEIS No. Analyzed ID Amt. Yleld Yleld 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 
B09425 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 '-0 
8LANKSPIKE 26069 10/10/93 810 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 ~ 

8094W3DUP 26073 10/08/93 ES 0.5 0.986 0.717 0.872 0.753 31 200 0.14 L.~ 
c::) 

BLANK 26068 10/08/93 C10 0.5 0.988 0.668 0.872 0.789 19 100 0.22 -..1 
BLANK SPIKE 26069 1 0/08/93 810 0.5 0.983 0.639 0.872 0.429 6648 800 0.25 11 

·""""'" 
B094X1 26076 10/08/93 E4 0.5 0.986 0.575 0.872 0.753 21 200 0.11 ----~· r-

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 
B094Z5DUP 26564 0.32 0.12 0.12 1 1 
BLANK 26068 0.31 -0.19 -0.19 1 1 
BLANK SPIKE 26069 0.42 73.58 74 0.8 0.8 '-..,0 .. ~.~ 

26070 B094W3 26070 0.32 0.21 <1 1.0 1 = 
B094W3 DUP 26073 0.32 0.09 <0.7 0.7 0.7 t..N 

·L.r:. 
BLANK 26068 0.31 -0.19 <1 1 1 c:::) 

BLANK SPIKE 26069 0.42 73.58 74 0.8 0.8 -....i 
• 

B094X1 26076 0.29 -0.04 <0.9 0.9 0.9 -.......... 
-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 R UG/L UG/L 

26561 809425 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 
BLANK 26565 10/01/93 6 1 0.001 0.257 0.686 0.0 <0.05 --...0 
BLANK SPIKE 26566 10/01/93 6 10 0.61 0.855 0.686 17.1 17 ...... 

26070 B094W3 26070 10/01/93 6 2 0.379 0.581 0.686 2.6 2.6 LN 
B094W3DUP 26073 10/01/93 6 2 0.379 0.583 0.686 2.5 2.5 

~...,. 
c::> 

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 --• 

LJ"1 
c:, 



;, 

TRmUM 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 Rptd 

26561 B09425 26561 09/25/93 1230 100 0.01 1.88 0.19 2470 2500 151 200 
8094Z5MS 26562 09/25/93 1654 100 0.01 1.88 0.19 3476 3500 151 200 
B09425 MSD 26563 09/25/93 1689 100 0.01 1.88 0.19 3559 3600 151 200 '--...0 
B09425 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 ~ ,,. ..... 
BLANK SPIKE 26566 09/25/93 785 100 0.01 1.88 0.19 1415 1400 151 200 -r 

c:::) 

26070 B094W3 26070 09/25/93 315 100 0.01 1.74 0.19 334 330 146 100 -...:I 

B094W3 MS 26071 09/25/93 891 100 0.01 1.74 0.19 1700 1700 146 100 ·• -B094W3MSD 26072 09/25/93 905 100 0.01 1.74 0.19 1733 1700 146 100 -...,.__. 

B094W3 DUP 26073 09/25/93 344 100 0.01 1.74 0.19 403 400 146 100 
ti"1 

BLANK 2607 4 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 
B094X1 26076 09/28/93 2068 100 0.01 1.87 0.19 4459 4500 151 200 ; 



PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE 1 OF 2 

FILENAME: 8QW-PU.WK1 

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

B09425DUP 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 1 60000 1242 4.03 1 1 80000 0.6875 '-..a ·-~ 
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 80000 0.7253 
L,o.J 
L.--? 

B094W3 DUP 26073 0.15 09/28/93 48 0.1837 1 60000 1284 4.03 1 1 80000 0.7808 c::) 
'-J 

BLANK 26074 0.15 10/01/93 47 0.1908 1 60000 1271 4.03 3 1 80000 0.7432 * 
BLANK SPIKE 26075 0.3 10/01/93 48 0.1837 133 60000 1477 4.03 3 1 80000 0.8973 - -• 
B094X1 26076 0.15 09/28/93 46 0.1845 1 60000 1355 4.03 1 80000 0.8204 u, 

~ 

' 



Cc 

, 
PLUTONIUM RESULT VERIFICATION 09-Dec-93 PAGE 2 OF 2 

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 809425 26561 0.0093 0.0093 0.1 0.1 0.0046 0.0046 0.07 0.07 

809425 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 -~ 
BLANK SPIKE 26566 1 1 0.06 0.06 0.0026 0.0026 0.04 0.04 

·--.;., 
---•HM 

26070 8094W3 26070 0.0054 <0.09 0.09 0.09 0.0054 <0.09 0.09 0.09 LN 

B094W3DUP 26073 0.0052 <0.08 0.08 0.08 0.0052 <0.08 0.08 0.08 
Lr-: 
c::) 

BLANK 26074 -0.0265 <0.1 0.1 0.1 0.0053 <0.09 0.09 0.09 -sJ 
1' 

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 

"'-,._I 

~ 
t:.J,4 

; 
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Golder Associates Inc. 

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

January 4, 1994 

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

ATTENTION: Ms. Connie Simiele 

cl'Golder '.Associates 

Our ref: 913-1719 
S/0/2717 

RE: TRANSMITTAL OF REVISED DATA VALIDATION PACKAGES AND COMMENT 
RESPONSES 

Dear Ms. Simiele: 

This letter transmits revised data validation packages for the following analytical data 
packages: 

• 26561-WES-1280 

• 26070-WES-1281 

Comment responses are provided on the attached pages. If you have any questions 
regarding the enclosed, please contact us. 

Sincerely, 
I 

GOLDER ASSOCIATES INC. 

~&~ 
Kent M. Angelos 
Project Manager 

q~~ -~ 
Donald M. Caldwell 
Project Director 

KMNDMC/ah Zll7.ltr/Whc-2 

Enclosures 

cc: P. K. Brockman 

D rn@rn~wrn 
JAN 5 1994 ~ 

VALIDATION DOCUMENTATION 
SOLA 

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

DATA PACK.ACE: 26561-WES-1280 

Comments from J. E. Mitchell 

1. Comment: Please attache the Chain of Custody. 

913-1719 

Response: We are unable to attach the Chain of Custody since we did not make a 
duplicate copy of it when we received the data package. The original record copy of 
the Chain of Custody form has been returned with the original data package. 

Comments from C. T. Simiele 

1. Comment: Paginate the entire report 

Response: The entire report has been paginated and the revised report is included 
with this transmittal. 

2. Comment: Please explain all the U qualifiers in the memo section (text) of the report. 

Response: An explanation for the U qualifiers is provided in the revised report under 
the section titled, MINOR DEFICIENCIES. 

Golder Associates 
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COMMENT RESPONSES 

DATA PACKAGE: 26070-WES-1281 

Comments from J. E. Mitchell 

913-1719 

1. Comment: Attachment 4, page 7: Please explain why the Tc-99 result is qualified as "J" 
instead of ''R" as dictated by the table on this page. 

Response: A comment has been added to the page in question and the text of the 
report to indicate that the qualification of ''R" for a minor exceedance of the control 
limits is too strict, rather the results should be qualified as estimated "J". 

2. Comment: Please attach the Chain of Custody. 

Response: We are unable to attach the Chain of Custody since we did not make a 
duplicate copy of it when we received the data package. The original record copy of 
the Chain of Custody form has been returned with the original data package. 

Comments from C. T. Simiele 

1. Comment: Paginate the entire report. 

Response: The entire report has been paginated and the revised report is included 
with this transmittal. 

2. Comment: Please explain all the U qualifiers in the text (memo) section of the report. 

Response: An explanation for the U qualifiers is provided in the revise~ report under 
the section titled, MINOR DEFICIENCIES. 

3. Comment: fage 2 memo, and page 5, lab data: The narrative indicates that the Tc-99 
re-run result should be qualified as an estimate "UJ" as the result is a non-detect. The 
Tc-99 result needs to be flagged UJ and the memo text should state "qualified as 
estimated "J/UJ"". 

Response: All positive Tc-99 results are to be flagged as estimated "J" due to minor 
deficiencies in detector efficiencies and blank spike recoveries. Therefore, we do not 
feel a change to the memo text is warranted. 

Golder Associates 
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Golder Associates Inc. 

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

January 4, 1994 

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

ATTENTION: Ms. Connie Simiele 

Our ref: 913-1719 
S/O/2717 

RE: TRANSMITTAL OF REVISED DATA VALIDATION PACKAGES AND COMMENT 
RESPONSES 

Dear Ms. Sirniele: 

This letter transmits revised data validation packages for the following analytical data 
packages: 

• 26561-WES-1280 

• 26070-WES-1281 

Comment responses are provided on the attached pages. If you have any questions 
regarding the enclosed, please contact us. 

Sincerely, 

GOLDER ASSOCIATES INC. 

~~ 
Kent M. Angelos 
Project Manager 

q~~-~ 
Donald M. Caldwell 
Project Director 

KMNDMC/ ah Z717.ltr/Whc-2 

Enclosures 

cc: P. K. Brockman 

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

DATA PACKAGE: 26561-WES-1280 

1. Comment: Please attache the Chain of Custody. 

913-1719 

Response: We are unable to attach the Chain of Custody since we did not make a 
duplicate copy of it when we received the data package. The original record copy of 
the Chain of Custody form has been returned with the original data package. 

Comments from C. T. Simiele 

1. Comment: Paginate the entire report 

Response: The entire report has been paginated and the revised report is included 
with this transmittal. 

2. Comment: Please explain all the U qualifiers in the memo section (text) of the report. 

Response: An explanation for the U qualifiers is provided in the revised report under 
the section titled, MINOR DEFICIENCIES. 

Golder Associates 
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Comments from T. E. Mitchell 

3 

COMMENT RESPONSES 

DATA PACKAGE: 26070-WES-1281 ,~ 

913-1719 

1. Comment: Attachment 4, page 7: Please explain why the Tc-99 result is qualified as "J" 
instead of ''R" as dictated by the table on this page. 

Response: A comment has been added to the page in question and the text of the 
report to indicate that the qualification of ''R" for a minor exceedance of the control 
limits is too strict, rather the results should be qualified as estimated "J". 

2. Comment: Please attach the Chain of Custody. 

Response: We are unable to attach the Chain of Custody since we did not make a 
duplicate copy of it when we received the data package. The original record copy of 
the Chain of Custody form has been returned with the original data package. 

Comments from C. T. Simiele 

1. Comment: Paginate the entire report. 

Response: The entire report has been paginated and the revised report is included 
with this transmittal. 

2. Comment: Please explain all the U qualifiers in the text (memo) section of the report. 

Response: An explanation for the U qualifiers is provided in the revised report under 
the section titled, MINOR DEFICIENCIES. 

3. Comment: Page 2 memo, and page 5, lab data: The narrative indicates that the T c-99 
re-run result should be qualified as an estimate ''UJ" as the result is a non-detect. The 
Tc-99 result needs to be flagged UJ and the memo text should state "qualified as 
estimated "J/UJ"". 

Response: All positive Tc-99 results are to be flagged as estimated "J" due to minor 
deficiencies in detector efficiencies and blank spike recoveries. Therefore, we do not 
feel a change to the memo text is warranted. 

Golder Associates 
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MEMORAND 

TO: 200-BP-1 Project QA Record 
OCUMENTATION 

SOLA December 3 , 1993 

FR: Susan Winter, Golder Associates Inc.~ 

RE: RADIOCHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR DATA 
PACKAGE 26561-WES-1280 (913-1719) 

INTRODUCTION 

This memo presents the results of data validation on data package 26561-WES-1280 consisting 
of one (1) 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 

B094Z5 09/1'2/93 WATER 

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

results. " 

n DATA QUALITY OBJECTIVES 
'1 

Precision. Goals for precision were met. ~~ 
Accuracy. Goals for accuracy were met with the exception of the technetium-99 che 
recovery as summarized under Major Deficiencies. 

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

Detection Lim.its. 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 30 determinations reported, all of which were 
deemed valid. This results in a completeness of 100 percent, which meets the work plan I 
objectives of 90%. 

MAJOR DEFICIENCIES 

The following presents a summary of the rejected data. 

The technetium-99 chemical recovery for the blank spike sample (Teledyne ID 26566) was 29% 
which is less than the 30% minimum control limit. Therefore, the associated result has been 
qualified as unusable (R). 

1 
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Data Package: 26561-WES-1280 

MINOR DEFICIENCIES 

Analysis: Radiochemistry 

The following qualifications were required as a result of the. data validation. ·~ 
All results reported as less than (L.T.) by the laboratory have been qualified as undetected. 
{U). 

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. 

002 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



9,-; 113ro7 1 ·-63 .- I , ~' ... / 

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 ptftposes. 

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. 



, .. 

ATTACHMENT 2 

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

DATA QUALIFICATION SUMMARY· FORM B-7 
( = \. - '-A._")~-\~o 0 

SDG: I ~/2~£1 'J.p•~/4r , DATE: \,)___l~-1--h-~ I PAGE.LoF.L 

COMMENTS: ~ r~ - ,i"'-r'-\ ,~-!'\~~ .,~ '--0---. _ 

COMPOUND QUALIFIER 
\.. 

~AMPLES REASON 
>.FFECTED 

~c...-9./\ ~ ~~~\_~ ,'Ee-- e. \-e~, ~ \ ... 
..... e c:..~ ~-~' L... 3 ~ l,--.. 

(_-u::~ d-656 ~ \ ~ 

-- -;c. ~ .\. -,o..\. C' c-~\. . ~ -
- -(_L\ ~ ~C>'1 q:rs e.~ . < _:) c::,'"'2__,. . \. { 

_/'I - C-. ,__, .,-- (\ , 1:/J 
l'" /( J ,._,.::;;;, .; ,,,, -

.· l~ ~k~ 1, ,7 ,._ 1.:.f-~ !4?~. 
v/~/9r' 

7 / I 

. 

{ 
I 

' . 

I 

II ~ vf& '1 

B-7 
006 
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY-

C07 



Validated Data siirmary, Data Package: 26561-~ES-1280 

Safll)# B09425 
Date 9-12-93 

Location 299-E33-39 
Type ---

Parameter Units Result Q 

Tech net i un-99 pCi/L 27.000 
Gross Alpha pCi/L 2.000 u 
Gross Beta pCi/L 26.000 

Strontfun-90 pCI/L 1.000 u 
Total Uranfun l'Q/L 2.600 

Beryllfun-7 pCf/L 70.000 u 
Potassiun-40 pCi/L 100.000 u 
Manganese-54 pCi/L 6.000 u 

Cobalt-58 pCi/L 7.000 u 
lron-59 pCi/L 20.000 u 

Cobalt-60 pCi/L 6.000 u 
Zinc-65 pCi/L 10.000 u 

Zirconiun-95 pCi/L 8.000 u 
Rutheniun-103 pCi/L 9.000 u 
Rutheniun-106 pCi/L 60.000 u 

lodine-131 pCi/L 30.000 u 
Cesiun-134 pCi/L 7.000 u 
Cesiun-137 pCi/L 7.000 u 
Bariun-140 pCi/L 20.000 u 
Ceriun-141 pCi/L 10.000 u 
Ceriun-144 pCi/L 40.000 u 

Europiun-152 pCi/L 20.000 u 
Europiun-154 pCi/L 30.000 u 
Europiun-155 pCI/L 20.000 u 

Radiun-226 pCi/L 100.000 u 
Thoriun-228 pCi/L 10.000 u 
Thoriun-234 pCi/L 100.000 u 

Tritiun pCi/L 2500.000 
Plutoniun-238 pCi/L 0.070 u 
Plutoniun-239 pCi/L 0.100 u 



MRS JOSIE EOWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3864 

LJONVILLE PA 19341-1313 

COLLECTION-DA TE 
CUSTOMER'S STA START STOP 

TELEDYN E ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 

DATE RECEIVED 

09/17/93 

NU CL-UNIT-,: 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIHE VOLUHE 

. 
RUN DATE 10/15/93 

PAGE 1~ 

- UNITS ·--a 
TELEDYNE 

SAMPLE 
NUMBER I DENT! FICA TION NUH DATE TIME OATE TIME NUCLIDE PC I/LITER I U/11 ,0, DATE TIME ASH-WGHT-,: * LAB. -,~ 

26561 9309L907-00l B094Z5 

a_ 
'-"'4 

09/12 PH TEST VERIF IED -- 3 
TC-99 2.1 +-0.4 E 01 J 10/05~ 3 

·'-..-~ 
c:;:) 

GR-A L.T. 2. E 00 u -... 
09/28 v~ 3 -,J 

GR-B 2.6 +-0.3 E 01 09/27 c;; -~~y 3 :ll 

SR-90 L.T. 1. E 00 \.,\. 10/08 3 -
TOTAL-U 2.6 +-0.4 E 00 UGH/LITER * 3 

,. 
0-... 

HIUI:: y I:. f. s. E 82 llGH/1:: ITER * 3 co 
6-R A 2.2 -.t~-00- - -· 09/28 3 

.4R-8 L • :i: • 2. E .OO - 09/27 3 
TC 99 t1T. 3.--€-00 10/05 3 
-S-R-98 0.0 I 7. 34€---01· 10/08 v 3 
BE-7 L.T. 1. E 01 L\ 10/03 4 
BE 7 7.3 t 3 9-r¼E---0 0-- 10/03 4 
K-40 L.T. 1. E 02 '-'- 10/03 4 
K 48 6 • 0-+---6--.-1-r---O 1 10/03 4 
HN-54 L.T. 6. E 00 u._ 10/03 4 

--MN ~4 ~.3 •-~-1-- 10/03 4 
C0-58 L.T. 1. E 00 \..\ 10/03 4 
C El 58 7.-7-+-43-.-6E-O 1 10/03 4 
FE-59 L.T. 2. E 01 \..,\ 10/03 4 
FE 59 1. 6_.__9-.-1-E- OO 10/03 4 
C0-60 L.T. 6. E 00 \..\ 10/03 4 
<:O 68 1.9 + -3 3-.-1E--O 1 10/03 4 
ZN-65 L.T. 1. E 01 \.,\ 10/03 4 

- -lN--65- 2 • 4 - •--- 7 .-3E- OO . 10/03 4 
ZR-95 L.T. e. E 00 0.. 10/03 4 
Z-R-95 1.0 • 4.7~00- 10/03 4 
RU-103 L.T. 9. E 00 \ . .\ 10/03 4 
Rll 18 3 3-.-~ ..OE-Q.0_ 10/03 4 
RU-106 LeT• 6. E 01 u.. 10/03 4 
RU 186 2. 2 ~3...SE-01 10/03 4 
1-131 L.T. 3. E 01 \.,\ 10/03 4 

I 
I 



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

WORK ORDER NUHBER 

4-3864 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAl"IPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

w A T E R 

ACTIVITY 
NUHflER IDENTIFICATION NUH DATE TIHE DATE TIHE NUCLIDE PCI/LITERI 

26561 9309L907-001 B094Z5 09/12 -I 131 hJ • z.ze 
CS-134 L.T. 1. E 
-es 134 5.7 • 41.5E 
CS-137 L.T. 1. E 
es 131 h7 • 4.6E 
BA-140 L.T. 2. E 
BA 148 1-4 I lBaBE 
CE-141 L.T. 1. E 
CE HI 2 • 2 I h'tE 
CE-lH L.T. 4. E 
EE 144 l.!ii + i!.iE 
EU-152 L.T. 2. E 
EU 152 1., • 1 • 2E 
EU-154 L.T. 3. E 
EU 154 9w5 t Hw8E 
EU-155 L.T. 2. E 
EU 155 !i.' + 1. ai; 

RA-226 L.T. 1. E 
AA ;u, ,., ·- 6 • 9E 
TH-228 L.T. 1. E 

61 
00 
61 
00 
66 
01 
88 
01 
88 
01 
01 
01 
01 
01 
00 
01 
01 
02 
01 
01 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-X 

DELIVERY DATE 

10/20/93 

IUD-COUNT 
TIME VOLUHE 

RUN DATE 10/15/q3 
""d4 

PAGE 2 

- UNITS '-.0 
U/H 0 DATE TIHE ASH-WGHT-::C 0 LAB. ..... 
__B_ 

<..N 10/03 4 ~~ u. 10/03 4 .c::::J 
10/03 4 -.J 

0.. 10/03 4 ~ 

10/03 4 -u.. 10/03 4 
........ 
a... 

10/03 4 '-..D 
\A 10/03 4 

10/03 4 
v... 10/03 4 

10/03 ;- 4 
I..>- 10/03 4 

10/03 4 
u.. 10/03 4 

10/03 4 
u.. 10/03 4 

10/03 4 
\..,\. 10/03 4 

10/03 4 
u.. 10/03 4 

-4'II 228 1.1 • 6w5E 08- 10/03 4 
TH-234 L.T. 1. E oz ~ 10/03 " TH 2H 4.7 • 7.§E 01 10/03 " H-3 2.5 +-0.2 E 03 09/25 5 ~, 3 L.t. 2, E 02 09/25 5 
PU-238 L.T. 1. E-02 \..>.,_ 09/28 6 
PU-239 L.T. 1. E-01 u 09/28 6 

• - Ptl 238 ,., • lt6w3E 03 09/28 6 
< PU 239 9w3 t 65w5E 83 09/28 6 

• .• 
0 



TELEDYNE ISOTOPES 

WORK OROER NUMBER 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 MRS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFORD 
7.08 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVJLLE PA 19341-1313 

4-3864 

W A T E R 

COLLECT ION-DATE 
STA START STOP ACTIVITY 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-'1! 

RUN DATE 10/l5i93 
L'") 

DELIVERY DATE PAGE 3 

10/20/93 

HID-COUNT 
TIHE VOLUHE - UNITS ,.,e) 

TELEDYNE 
SAMPLE 
NUMBER 

CUSTOMER'S 
JDENTJFJCATION NUM DATE TIME DATE TIME NUCLIDE PCI/LITERI U/11 o DATE TIHE ASH-WGHT-'1! 0 LAB. -... 

26562 9309L907-00IMS B094Z5 

26563 9309L907-00IMSDB094Z5 

26564 9309L907-001DUPB094Z5 

~ 
~ 

p---~~ 

--:::;;: -~~ ::=.;_;, 
~ ...s--

c-:, 

•· ·• ,-.. .... 

I 

I 

09/12 

H-3 
II 3 

H-3 
II 3 

TC-99 
GR-A 
CR-B 
SR-90 
TDTAL-U 
T0TAL l:I 
GR A 
-GR 8 
TE 99 

3.5 
LwT • 

3.6 
L• Tw 

3.3 
L.T. 
2.5 
L.T. 
2.5 
L.T, 
1-6 
LwT, 
lwT • 

1.2 
L.T. 
o.o 
L.T. 

E... 
+-0.2 E 03 

2. E 02 

+-0.2 E 03 
2- E 02 

+-o.5 E 01 ~ 
2. E 00 \...\.. 

+-0.3 E 01 
1. E 00 1...\.. 

+-0.4 E 00 UGH/LITER 
s. E 82 U6'1/lfTER 

I 1 • 68[ 0-0--
2, E ea--
3- E-00--

••7 • 64E--01--
6. E 01 L\. 

• 3.BE-0-1--
1. E 02 u.. 

• SR 90 
BE-7 
BE 7 
K-40 
K 40 
HN-54 

1 • 0--0-.-1-E--0-2-
L.T. 6. E 00 \...\ 

- MN•54 9,6 +-35.SE---..O 1--···-· 
L.T. 6. E 00 u. C0-58 

--e.o.--.:s~a~_,.._---~ 1 • 3 ~0-
FE-59 L.T. 1. E 01 \.,,\ 

4 . 1 ,-F-E--,-9 -,._ __ _...,...,. 
•- 8-.-1-~ 0---

L.T. 6. E 00 1...,\. C0-60 
CQ 60 
ZN-65 
ZN-65 
ZR-95 
lR•95 

1 • 5~5-6-0 0- -· 
L.T. 1. E 01 U . 
1,6 ·- 7 • 56--00- -
L.T. 1. E 00 u 
1.9 ·- 4e2E-00--

09/25 5 (.>.,I 

09/25 5 :"...~ 
c:::) 

09/25 5 
'J .. 

09/25 5 ---... 
10/05 3 -.......... 
09/28 3 

c::::, 

09/27 3 
10/08 3 

0 ; 3 

• 3 
09/28 3 
09/27 3 
10/05 3 
10/08 3 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 
10/05 4 



HRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PIC~ERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3864 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAPolPLE CUSTONER 1 S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

ll-ll't0-F4 

w A T E R 

ACTIVITY 
NUPolBER IDENTIFICATION NUN DATE TIHE DATE TIHE NUCLIDE PCI/LITERI 

26564 9309L907- 00lOUP8094Z5 09/12 RU-103 L.T. 8. E 00 
Al:I 193 s.1 • Uw7E 01 
RU-106 L.T. 6. E 01 

,RY 106 1., • Hw8E 88 
1-131 L.T. 4. E 01 
I 131 1.1 • 2.3E 81 
CS-lH L.T. 1. E 00 
es 134 2.5 • 4w8E 88 
CS-137 L.T. 1. E 00 
es 137 1.1 • 4w8E 88 
BA-HO L.T. 2. E 01 
BA 148 i!. 4 • 11.SE 88 
CE-141 L.T. 1. E 01 
GE 141 9.9 • 7.H 99 
CE-lH L.T. 3. E 01 
c;e lH t.7 t 2.2e 81 
EU-152 L.T. 2. E 01 
EU U2 7.8 • us.e 81 
EU-154 L.T. 2. E 01 
EU 154 4.9 • 19~H 88 
EU-155 t.T. z. E 01 
iU•l55 - 4.1 ·- l '' Ol 
RA-226 L.T. 1. E 02 
JU 226 ,., ••6il.6E 00 
TH-228 L.T. 1. E 01 
:i;,H 228 9.3 • 6.H 88 
TH-234 L.T. 1. E 02 v--*~ ,JH i!H ~-1 • 6w6E 81 

"~ H-3 2.4 +-0.2 E 03 
ell 3 lwTw 2. E 82 

PU-238 L.T. 1. E-01 
PU-239 L.T. 2. E-01 

C? •-. 
N 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-::C 

DELIVERY DATE 

10/20/93 

NID-COUNT 
TINE VOLUNE 

RUN DATE 10/15~ • 3 

PAGE 

- UNITS '--0 
u_g_ ,0, DATE TIHE ASH-WGHT-::C ,0, LAB. -·,ill 

u_ 10/05 4 u,,,i 

10/05 4 :__r;. 
c::::) 

\>.. 10/05 4 -...J 
10/05 4 • u.. 10/05 4 -10/05 4 ~ ..... 

\.A__ 10/05 4 --J 

10/05 4 -
\.>.._ 10/05 4 

10/05 4 
'---'- 10/05 ; 4 

10/05 4 
u.. 10/05 4 

10/05 4 
\J- 10/05 4 

10/05 4 
u 10/05 4 

10/05 4 
V-. 10/05 4 

10/05 4 
u.. 10/05 4 

10/05 4 
u 10/05 4 

10/05 4 
u. 10/05 4 

10/05 4 
\,I. 10/05 4 

10/05 4 

---- tJ" ~- 09/25 5 
09/25 5 

u.. 09/28 6 

\.A. 09/28 6 



~RS JOSIE EDWARDS 
WFSTON/WESTINCHOUSE/HANFORO 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WORK ORDER NUMBER 

4-3864 

LIONVILLE PA 19341-1313 

TELFOYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOHER P.O. NUMBER 

LL-1140-F4 

w A T E R 

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

26564 

26565 

c-:, ,_. \ 
w 

9309L907-0010UPB094Z5 09/12 

DISTILLED BLANK H20 I 

.pt, 238 
Ptl 239 

TC-99 
CR-A 
GR-B 
SR-90 
TOTAL-U 
lQUb u 
GR A 
&R B 
fE 99 
&R 90 
BE-7 
Bli 1 
K-40 
~ 40 
MN-Sit 
HN §4 
C0-58 
G-0 §8 
FE-59 
~E-59 
C0-60 
c;g 60 -ZN-65 
HI 6§ 

ZR-95 
ZR-95 
RU-103 
RU 183 
RU-106 

6.1 
4w9 

L.T. 
L.T. 
L.T. 
L.T. 
L.T. 
3. 
1 • 6 
3w5 
!i. 9 
lw9 
L.T. 
1.0 
L.T. 
s. :i 
L.T. 
1.e 
L.T. 
6.9 
L.T. 
1.6 
L.T. 
6,6 
L.T. 
4 II 
L.T. 
2.z 
l• T. 
1.e 
L.T. 

• 61 w!iE 03 

• 8.9 E 82 

4. E 00 
1. E-01 
1. E-01 
1. E 00 
s. E-02 

• 3. E 03 
I "'•6 E CH 
I 4w8 E 81 
I i!i! • H 81 
I 8w28E 81 

4. E 01 
•- 2 6E 01 

l • E 02 
•- 6.2E 01 

s. E 00 
+ 3-0E 00 

6. E 00 
• H.OE 01 

1. E 01 
•- !i .7E 00 

s. E 00 
:t-31 SE-01 

1. E 01 ·- , • 1 e 00 
5. E 00 

:t- 3.JE 00 
s. E 00 

• 3lw7E 01 
s. E 01 

DATE RECEIVED 

09/17/93 

NUCL-UNIT-:C 

DELIVERY DATE 

10/20/93 

HID-COUNT 
TIME VOLUME 

RUN DATE 10/151r.3 

PAGE 5 

- UNITS 

lljl'° DATE TINE ASH-WCHT-,C 0 LAB. ~~ ._. 

09/28 6 '-N 
09/28 6 :_.~ 

c:::> 
u... 10/05 3 "-I 

* u. 09/27 3 -u... 09/27 3 --· u.. 10/08 3 ~--J 

UGN/L ITER \l.O 3 
r,..:; 

l:IGH ✓ b ITEA 0 3 
09/27 3 
09/27 ; 3 
10/05 3 
10/08 3 

u. 10/03 4 
10/03 4 

1..1.. 10/03 4 
10/03 4 

u._ 10/03 4 
10/03 4 

u.. 10/03 4 
10/03 4 

u. 10/03 4 
10/03 4 

\..,\ 10/03 4 
10/03 4 

\.,,\_ 10/03 4 
10/03 4 

u.. 10/03 4 
10/03 4 

u 10/03 It 
10/03 4 

'--\. 10/03 It 



TELEDYNE ISOTOPES 

REPORT OF ANALYSIS RUN DATE 10115·1~3 

WORK ORDER t~UMBER CUSTOMER P.O. NUMBER DATE RECEIVED DEL I VERY DATE PAGE 6 

MRS JOSIE EDWARDS 4-3864 
WESTON/WESTINGHOUSE/HANFORD 

LL-1140-F4 09/17/93 10/20/93 co 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
L IONVILLE PA 193'tl-1313 

W A T E R 

TELEDYNE COLLECT ION-DATE NID-COUNT 
SAMPLE CUSTOMER'S STA START STOP ACTIVITY NUCL-UNIT-i TINE VOLUME - UNITS ---,,0 
NUMAER IDENTIFICATION NUN DATE TIME DATE TINE NUCLIDE PCI/LITER) U/f1 * DATE TINE ASH-WGHT-~ * LAB. - ..... 

£i?__ 
L,,J 26565 DISTILLED BLANK H20 I fftl 186 ~-5 • 30.H 00 10/03 4 =--~ I-131 L.T. 1. E 00 u._ 10/03 4 c:) 

I 131 3.7 • u.2e 01 10/03 4 -......., 
CS-134 L.T. 6. E 00 u... 10/03 4 10 

GS 131t 9_9 • Hw3E 81 10/03 4 -
CS-137 Lu Tu 6. E 00 I..J.... 10/03 4 ===.,_~· 

--J cs 137 lwl I 3-H 88 10/03 4 (J-.J 
BA-140 L.T. 6. E 00 u.. 10/03 4 
6A HO ~.8 • 36.2E 01 10/03 4 
CE-141 L.T. 1. E 00 ·u... 10/03 4 
GE lH 3- 1 I 4-SE 88 10/03 f 4 
CE-144 L. T. 3. E 01 \..,\._ 10/03 4 ,e 14 ~ ltw3 I 19w8E 88 10/03 4 
EU-152 L.T. 2. E 01 u. 10/03 4 
iU 1S2 7-~ • 18w8E 88 10/03 4 
EU-154 Lu T • 1. E 01 u. 10/03 4 
EU Ult ltw7 I 89w7E 81 10/03 4 
EU-155 L.T. 2. E 01 u... 10/03 4 
HI 155 6al I h8E 81 10/03 4 
RA-226 L.T. 1. E 02 u... 10/03 4 
AA 226 1.9 • ,.~e 81 10/03 4 
TH-228 L.T. 1. E 01 , _ _:,._ 10/03 4 ~, 228 2.0 I 5w5E 88 10/03 4 
TH-234 L.T. 1. E 02 u. 10/03 4 
lM 23 ~ 3.2 • 6.6E 81 10/03 4 
H-3 L.T. 2. E 02 u.. 09/25 5 
II 3 lta7 I 92-2E 88 09/25 5 
PU-238 L.T. 9. E-02 ¼.. 10/06 6 
PU-239 L.T. 9. E-02 

\A 
10/06 6 

fl ll 238 5a4 I 54-lE 83 10/06 6 
IZU•Hi a.:i • ,.Iii ii 0~ 10/06 6 



TELEDYNE ISOTOPES 

REPORT OF ANALYSIS RUN DATE 10/157 93 

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE PAGE 1 
0) 

MRS JOSIE EDWARDS 4-3864 LL-1140-F4 09/17/93 10/20/93 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

w A T E R 

TELEDYNE COLLECTION-DATE HID-COUNT 
SAMPLE CUSTOMER'S STA START STOP ACTIVITY NUCL-UNIT-:C TIHE VOLUHE - UNITS ·---.o NUMBER IDENTIFICATION NUH DATE TIME DATE Til'1E NUCLIDE PC I/LI TERI U/P1 0 DATE TIME ASH-WGHT-:C 0 LAB. ~- , 

~ 
...... 

26566 DISTILLED SPIKED H20 I TC-99 1.1 +-0.1 E 02 ~ 10/05 3 '--"'J 
GR-A 1.2 +-0.2 E 01 10/08 3 '-,..~ 

GR-B 2.5 +-0.2 E 01 09/27 3 c::, 
-.J SR-90 7.4 +-0.2 E 01 10/10 3 • TOTAL-U 1.1 +-0.3 E 01 UGM/LITER 0 3 -.;gu1:: y 1::.,. s. e 9i! l:IGH,11: HER 0 3 -..1 

GA A 1:.,. 5. E 81 10/08 3 --J 

'6R 8 1:.,. 1. E 81 09/27 3 ~ 

'J'.6 99 1:.,. 6. E 88 10/05 3 
SR 90 1::.,. a. E 81 10/10 3 
BE-7 L.T. 3. E 06 '-\. 10/06 

' 
4 

BE 7 5.8 I 15w7E 85 10/06 4 
K-40 L.T. 5. E 02 \.>-... 10/06 4 

* 49 i!- 1 I h8E BZ 10/06 4 
HN-54 L • T • 5. E 02 u-.. 10/06 4 
HM 54 a.a I Z • 9E ez 10/06 4 
C0-58 L.T. 4. E 04 u.. 10/06 4 
,c.51 ~., • i! .6E 84 10/06 4 
FE-59 L.T. 3. E 06 u.. 10/06 4 
i::e 59 I.I • I.BE 96 10/06 4 
C0-60 2.46+-0.25E 04 10/06 4 
68 68 l:: ,'f. 9, E 82 10/06 4 
ZN-65 L.T. 1. E 03 I.J... 10/06 4 
.IN u i.6 • 8.9E Qi! 10/06 4 
ZR-95 L.T. 1. E 04 v-.. 10/06 4 
u-~s 11.4 ••4i.ili Oi 10/06 4 
RU-103 L.T. 4. E 06 \.).,_ 10/06 4 
RY 18i l.6 • i!w6E 86 10/06 4 
RU-106 L.T. 3. E 03 I.A. 10/06 4 
Rl:I 186 s.s • u.u; Qi! 10/06 4 
CS-lH L.T. 2. E 02 l,\_ 10/06 4 
65 B4 i.i .. Iii.Iii Ol 10/06 4 

c-:') 

' .... 
CJ1 



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

WORK ORDER NUMBER 

4-3864 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISO TOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

ll-1HO-F4 

w A T E R 

ACTIVITY 
NUMBER I OENTI FICA TI ON NUN DATE TIME DATE TIME NUCLIDE PCI/LITERI 

26566 DISTILLED SPIKED H20 I CS-137 2.21+-o.22E 04 
u 137 bwTo ,. i 0~ 
CE-141 L.T. 4. E 01 
C:E HI 8.6 • H • lE 06 
CE-144 L.T. 2. E 03 
CE 144 1.2 • l.3E 83 
EU-152 L.T. 3. E 02 
Elf 15 2 h7 I Z.OE oz 
EU-154 L.T. 2. E 02 
liU•l54 1. !i • lh5E 81 
EU-155 Lo T • 6. E 02 
ill•lSS 7.9 I 0·.3E 83 
RA-226 L.T. 2. E 03 
A.t. ~a ". 0 ·- 9o2E 82 
TH-228 L.T. 3. E 02 
TH 228 2.0 • 16.QE 81 
TH-234 L.T. 1. E 03 
TH 2H 1.9 • OalE 84 
H-3 1. 4 +-0.1 E 03 
II 3 LwTw i!w E 82 
PU-238 Lo To 4. E-02 
PU-239 1.0 +-0.2 E 00 
PY...238 2.6 • 26.'iE 03 

<f' lt 239 LwTw 6. E 82 

LAST PAGE OF REPORT 

SEND 1 COPIES TO WE884S HRS JOSIE EDWARDS 

RUN DATE 10/15/ ; 3 

DATE RECEIVED 

09/17/93 

DELIVERY DATE 

10/20/93 

MIO-COUNT 
NUCL-UNIT-% TINE VOLUME - UNITS ug_ o DATE TINE ASH-WGHT-% 0 

10/06 
10/06 

\.)... 10/06 
10/06 

0-.. 10/06 
10/06 

u... 10/06 
10/06 

I...\. 10/06 
10/06 

1..)... 10/06 ; 
10/06 

u.. 10/06 
10/06 

I...\. 10/06 
10/06 

I...\. 10/06 
10/06 
09/25 
09/25 

1....1._ 10/06 
\.A.. 10/06 

10/06 
10/06 

APPROVED BY 10/15/93 

PAGE 8 

,.o 
LAB. ....; 

LN 4 :_.7; 
4 c::) 
4 -....1 
4 11 

4 -~· 4 --,J 
4 u, 
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 - GECLI) GAHNA SPEC LAB. 5 - TRITIUH GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 

<-:> 
I• ·• 
01 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 

C .... l < 



PROJECT: 

SAMPLES/MA TRIX: 

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). 

@No NIA 

@No NIA 

~o NIA 

Comments: _____________________________ _ 

1 
Cl8 



r , MIS Y DATA VALIDATION CHECKLIST 

2.2 Continuing Calibration 

Is check source identified by activity and radionuclides 7 

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

Has check source been counted daily? ~~~~ 
~\"2.\~G.:::, 

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

Are check source counts within ±3S control limits? 

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

Have background counts been performed at least 
weekly and before and after all field and QC samples 
associated with the SDG? 

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

Are bac_kground counts within ±3S control limits? 

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

{S>No NIA 

~o NIA 

~o NIA 

~o NIA 

~o NIA 

Comments: _____________________________ _ 

2 C 19 



r,q 
T,....,...r'""'Ml~~Y DATA VALIDATION CHECKLIST 

3. Blanks 

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

If NO, qualify all results > LLD as estimated 0). , .. 
Are positive results reported in the 
reagent/method/field blanks? 

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? 

Comments: ~c ~-~s:;.,_ce--\:-~ s~~·~. 

®No NIA 

3 C20 



Y DATA VALIDATION CHECKLIST 

4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? @No NIA 

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

Do reported results meet the detection limit 'requirements? ~ <tlJi 
Note discrepancies in the validation report narrative. _ , 1 -k 1 

Can reported results be verified? @No NIA 

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

~\\ %~ \:!le\ I t:::e'& ces;e::e..... ~ >'\?> Ci C: ¢:pSlc:,._)'.\~ \:>; :\\1::,,, 
::M ~< ~e'-.J -~;;>eh, Ae\.e--\:~~ ~~£bis q b.,,_\& Ac.:\::4 

4 
C2 1 



li 81 
MISTRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

Were spik racers/chemic ields analyzed 
in each SDG an or sample as appropriate for 
the analytical method? 

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

Was a field blank used for the sp~ 

yield analysis? So-~-e.. \_c:::.t=.c..._~~ ~ ~-\:-\:'~~-u~ N~ 

If YES, note in the validation narrative. 

Is spik tracer/chemical yiel overy within the 
limits of o or samp e results 
<4X the spike activity? Yes®wA 

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 

?).~cg. ~Serunents: 
'" 0 ;:£s\s s-=iu le. - :I \ 1a Z> ~ ,,§ss i;;.- -f9 /4d c1slQiS 

wN::<c<>e-<s:eA ~~ b"S- ~e..<PJ::..- ~v\\~~---=-h, ~ 
\+ ">Y~ a\r-..\e., ( ~ • 

~ A t=s::s= c:_\'-..e._S),.,., -- , cc:.,,\_ C+ s\ 45P-c: es: s c;..¢,, $;;,':::-4 ss.~ >~ 

Ci c::e-- o,,,,~<;e,~~ 'e > :--s > ¢>½-'at:::: ;:\:-\h:e- s,D)e - \w'§S5sa 

5 C22 



Y DATA VALIDATION CHECKLIST 

6. Duplicate Samples and Analyses 

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

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

Has the field blank been used for / -;--'.· ~. -- _j,J!.,, 
duplicate or MS/MSD analysis? ~ c:z,,<12 ~~ 

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

~o NIA 

Yes No@;> 

@No NIA 

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

Comments: 7W-~~ ~ 

6 C23 



9? 113~i07. li83 
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). 

Comments: ':k 'fj-"a./~,d;,b, , 

7 

@No NIA 

C2 4 



8. Holding Times 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes first? @No NIA 

H 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 C25 



- s 
S Y 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 <:ID% 1 . ~ N/ A 

If YES, qualify all associated data as un~sable (Rt- ;2:rt;;' ~ . · ~ t/?/ff: 
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). 

@No NIA 

Yes No~ 

Comments: ___________________________ _ 

9 



en ·1 1 ro7 1- 86 .r. I ,J1.l • 'I 
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? ~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%? 

If NO, qualify all results as follows: 

%R: 

Results <LLD: 
Results >LLD: 

<30% 30-105% 

R 
R 

acceptable 
acceptable 

>105% 

UJ 
J 

10 

>115% 

R 
R 

~o NIA 

~o NIA 

027 



9? ;l !)CjQi --; 8., 
RADrt:>em '"' ~TR~ DATA VALIDATION CHECKLIST 

9.3 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 7 

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). 

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

If NO, qualify all results as estimated 0). 

~o NIA 

~o NIA 

@io NIA 

Comments: ~C? 0 :s;:.:;,, c .... ¾--.:=-- ·;::;;;,. :sc~ ~ · 

11 C28 



Y DATA VALIDATION CHECKLIST 

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? Yes No@ 

H 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 No@ 

Yes No@ 

Yes No® 

Yes No@ 

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? 

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

Yes No@ 

Yes No@ 

Yes No@ 

Comments: ::'S:-,:,,-,S o.~~~ ,.,s§,. ~;;:;\- ~&s~ · 

12 



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 cell7 

Yes No~ 

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 No® 

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? 

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

Yes No@) 

Yes No@ 

Yes No® 

Comments: ~ Q.,c~~ \Sa \, ,a,§;, ~~ '\'~ e1. 

13 C30 



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? 

@No NIA 

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

Have results for counting efficiency determination been provided? 

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

Do tritium levels in the blanks exceed the MDA? 

®No NIA 

ves@wA 

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 estimate.cl 0). 

Comments: ~ c~"--/4$.;----c::ch\ .s:t:=: · ~ 

14 C31 



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 estimate<l 0). 

~o NIA 

Has the laboratory provided a description of the method 
of fusion standardization or provided data supporting 
fusion standardization? Yes No® 

H NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

ff NO, qualify associated results as estimated 0). 

Comments:, __________________________ ,--__ _ 

,s ~e .,. x:,h "-'£-o¼J. · 

15 
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c., , 
<:.,., 

ACCURACY AND PRECISION CALCULATION WORKSHEET 

FILENAME: 26561-QC. WK1 

SDG NO.: 26561-WES-1280 

SAMPLE ID: BLANK 
MS SAMPLE ID: BLANK SPIKE 

SPIKED BLANK SPIKE SPIKE 
PARAMETER AMOUNT RESULT RESULT %A 

TECHNETIUM-99 98.5 0 110 112 
GROSS ALPHA 11.2 0 12 107 
GROSS8ETA 22 0 25 114 
STRONTIUM-90 80 0 74 93 
TOTAL URANIUM 18.6 0 17 91 
COBALT-60 25000 0 24600 98 
CESIUM-137 21600 0 22100 102 
TRmUM 1400 0 1400 100 
PLUTONIUM-239 1.09 0 1 92 

SAMPLE ID: 809425 
MS SAMPLE ID: 809425 MS 
MSD SAMPLE ID: 809425 MSD 

SPIKED SAMPLE MS MS 
PARAMETER AMOUNT RESULT RESULT %A 

TRITIUM 1400 2500 3500 71 

07-Dec-93 PAGE 1 OF 1 

; 

MSD MSD MSIMSD 
RESULT %R RPO 

3600 79 10 



c:-:, ,., 

LABORATORY DUPLICATE RELATIVE PERCENT DIFFERENCE 

FILENAME: 26561-LD. WK1 

SDG NO.: 26561-WES-1260 

SAMPLE ID: B09425 
DUPLICATE SAMPLE ID: B09425 DUP 

SAMPLE DUPLCIATE 
PARAMETER RESULT RESULT 

TECHNETIUM-99 27 33 
GROSS BETA 26 25 
TOTAL URANIUM 2.6 2.5 
TRITIUM 2500 2400 

LAB DUP 
RPD 

20 
4 
4 
4 

19-Nov-93 PAGE 1 OF 1 
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TECHNETIUM 99 RESULT VERIFICATION 

FILENAME: saw-TC.WK1 

Lab Date 
SDG HEIS No. Analyzed 
25651 809425 25651 10/05/93 

809425 DUP 26564 10/05/93 
BLANK 26555 10/05/93 
BLANK SPIKE 26556 10/05/93 

26070 8094W3 26070 09/24/93 
8094W3 DUP 26073 09/24/93 
BLANK 26062 09/24/93 
BLANK SPIKE 26063 09/24/93 
B094X1 26076 09/24/93 

Del. Spl Gross 
ID Amt. Yield cnts 
C3 0.3 0.543 227 
C4 0.3 0.5 269 
E4 0.2 0.387 9 
E5 0.2 0.29 369 
C4 0.3 0.5 11890 
cs 0.3 0.446 10290 
E9 0.2 0.435 13 
E10 0.2 0.408 551 
C1 0.3 0.376 1509 

07-Dec-93 PAGE1 

Tc99 
Count 8kg. Del. Result Result MDA MDA 
Time cpm Eff. Cale. Rptd Cale. Rptd. 

100 0.21 0.21 27 27 3 3 
100 0.21 0.224 33 33 3 3 
100 0.11 0.232 -0.50 -0.50 4 4 '--..,-':) 

100 0.15 0.251 110 110 6 6 
........ 

:.==;;. 

100 0.22 0.224 1591 1600 3 3 c..N 
~~ 

100 0.19 0.204 1695 1700 3 3 ~ 

100 0.23 0.229 -2 <5 5 5 -.J 
~ 

100 0.14 0.243 122 120 4 4 ---· 100 0.22 0.221 269 270 4 4 '-0 
....t:=. 

v 
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GROSS ALPHA RESULT VERIFICATION 

FILENAME: 8QW-A.WK1 

Spl. Date Alpha 
SDG HEIS# Lab No. Det. Amt. Counted 
26561 B09425 26561 T3 0.5 09/28/93 

B09425 DUP 26564 T3 0.5 09/28/93 
BLANK 26565 T3 1 09/27/93 
BLANK SPIKE 26566 T3 1 10/08/93 

26070 8094W3 26070 T3 0.5 09/23/93 
8094W3DUP 26073 T3 0.5 09/23/93 
BLANK 26074 T3 1 09/22/93 
BLANK SPIKE 26075 T3 1 09/22/93 
B094X1 26076 T3 0.5 09/23/93 

06-Dec-93 

GROSS ALPHA 
Gross Count 
Counts Time 

33 100 
29 100 
11 50 

245 50 
7 50 

10 50 
4 50 

156 50 
33 50 

8kg. 
epm Eff. 

0.16 0.071 
0.16 0.072 
0.16 0.172 
0.16 0.174 
0.06 0.076 
0.06 0.078 
0.16 0.145 
0.16 0.143 
0.06 0.072 

Result Result MDA 
Cale Rptd Cale 

2.2 <2 2 
1.6 <2 2 

0.16 <0.7 0.7 
12.27 13 0.7 
0.95 <2 2 
1.62 <2 2 

-0.25 <0.8 0.8 
9.32 9.3 0.8 
7.51 7.5 2.0 

MDA 
Rptd 

2 
2 

0.7 
0.7 

2 
2 

0.8 
0.8 

2 

PAGE1 
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GROSS BETA RESULT VERIFICATION 06-Dec-93 PAGE1 

FILENAME; 8QW-B.WK1 

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

SDG HEIS# Lab No. Det. Counted Counts Time epm 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 

809425 DUP 26564 T3 09/27/93 435 50 0.92 0.283 0.5 25 25 2 2 '-,0 

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 {..:N 

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

8094W3DUP 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 1 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 
-...., 
~ 

B094X1 26076 T3 09/22/93 1935 50 1.02 0.284 0.5 120 120 2 2 CJ', 

; 



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 ''·...s.:l . -~ 
BLANK SPIKE 26069 10/10/93 810 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 ~ 
~~ 

B094W3DUP 26073 10/08/93 ES 0.5 0.986 0.717 0.872 0.753 31 200 0.14 c:J 

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

BLANK 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 ·-,,,o 

-J 

f 
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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 
B094W3DUP 26073 
BLANK 26068 
BLANK SPIKE 26069 
B094X1 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 Page 2 OF 2 

Result MDA MDA 
Rptd Cale. Rptd. 

0 1 1 
0.12 1 1 ~ 

-0.19 1 1 ....,. 
= 74 0.8 0.8 .t...,,.,I 

<1 1.0 1 L.~ 
c::J 

<0.7 0.7 0.7 --..J 
<1 1 1 .. -74 0.8 0.8 -...., 

<0.9 0.9 0.9 '-0 
co 

; 



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# 

' j 

LAB ID ANAL VZE AMOUNT FACTOR WF WU R UG/L UG/L 
26561 809425 26561 10/01/93 6 2 0.337 0.515 0.686 26 2.6 

B094Z5DUP 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 

26070 B094W3 26070 10/01/93 6 
10 0.61 0.855 0.686 17.1 17 
2 0.379 0.581 0.686 2.6 2.6 

LN 
~~ 

B094W3DUP 26073 10/01/93 6 
BLANK 26074 10/01/93 6 

2 0.379 0.583 0.686 2.5 2.5 c;J 

1 0.001 0.257 0.686 0.00 <0.05 
'-J 
* 

BLANK SPIKE 26075 10/01/93 6 
B094X1 26076 10/01/93 6 

10 0.61 0.855 0.686 17.1 17 --,.. 
20 0.403 0.605 0.686 27.4 28 ~ 

""° 
; 
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mmUM RESULT VERIFICATION 
I 

FILENAME: 8QW-H3.WK1 

Date Gross Count 
SDG HEIS# Lab No. Analyzed Counts Time 
26561 B09425 26561 09/25/93 1230 

B094Z5MS 26562 09/25/93 1654 
B094Z5 MSD 26563 09/25/93 1689 
809425 DUP 26564 09/25/93 1189 
BLANK 26565 09/25/93 190 
BLANK SPIKE 26566 09/25/93 785 

26070 B094W3 26070 09/25/93 315 
B094W3MS 26071 09/25/93 891 
B094W3MSD 26072 09/25/93 905 
B094W3DUP 26073 09/25/93 344 
BLANK 26074 09/25/93 177 
BLANK SPIKE 26075 09/25/93 717 
B094X1 26076 09/28/93 2068 

06-Dec-93 

Sample Bkgnd Detect 
Amount cpm Eff. 

100 0.01 1.88 0.19 
100 0.01 1.88 0.19 
100 0.01 1.88 0.19 
100 0.01 1.88 0.19 
100 0.01 1.88 0.19 
100 0.01 1.88 0.19 
100 0.01 1.74 0.19 
100 0.01 1.74 0.19 
100 0.01 1.74 0.19 
100 0.01 1.74 0.19 
100 0.01 1.74 0.19 
100 0.01 1.74 0.19 
100 0.01 1.87 0.19 

PAGE1 
• 

Result Result MDA MDA 
Cale. Rptd Cale Rptd 

2470 2500 151 200 
3476 3500 151 200 
3559 3600 151 200 

'-..c'I ..... 
2373 2400 151 200 ~ 

'-"',I 
5 <200 151 200 '--~ 

1415 1400 151 200 c::) 
'-J 

334 330 146 100 • 
1700 1700 146 100 -l"'I~ 

1733 1700 146 100 c:, 
403 400 146 100 

c:) 

7 <100 146 100 
1287 1300 146 100 f 
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 Bkg Time Spike 
SDG No. No. Amt. Analyzed Det. Eff. Cnts Cnts Secs Cnts Act. Pu239 Pu238 secs CMIR 
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 
BLANK 26565 0.15 10/06/93 31 0.2018 2 1 60000 1242 4.03 1 1 80000 0.6875 -...,0 ..... 
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 LN 
·~~ 

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

BLANK 26074 0.15 10/01/93 47 0.1908 1 1 60000 1271 4.03 3 1 80000 0.7432 
---.J 
• 

BLANK SPIKE 26075 0.3 10/01/93 48 0.1837 133 1 60000 1477 4.03 3 1 80000 0.8973 -m 
B094X1 26076 0.15 09/28/93 46 0.1845 1 1 60000 1355 4.03 1 1 80000 0.8204 b 

' 

f ,J 



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. caIe. Rptd Cale Rptd Cale. Rptd. Cale Rptd 
26561 B09425 26561 0.0093 0.0093 0.1 0.1 0.0046 0.0046 0.07 0.07 

B09425 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 >~ ...... 
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 
w,..j .. ...,, --> B094W3DUP 26073 0.0052 <0.08 0.08 0.08 0.0052 <0.08 0.08 0.08 c::::!I 

BLANK 26074 -0.0265 <0.1 0.1 0.1 0.0053 <0.09 0.09 0.09 
--,..1 
~ 

BLANK SPIKE 26075 1.2 1.2 0.06 0.06 0.0023 <0.04 0.04 0.04 m 
B094X1 26076 0.0050 <0.08 0.08 0.08 0.0050 <0.08 0.08 0.08 c::i 

r-,..:) 

f 
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Westinohcuse 
Hanford Company CHP,.IN OF CUSTODY 

Corapc1ny cor,~04:,: PH BUTCHER 
ProJcct c,esi~nattor,tS-.q1~ i111, Lo<;u;lons «r::it,-{3()-( 

[Cl! CJIH~ NC. Cr,w 5c:)S~ , •~ 

Telepi,orie- (509) 376-S045 
<::ollaction O:aite 'I (1'2--{'tJ 
Fi eh& ~cieboolt 11,. 1f ~ _ ( 43 l. 0 

Bill of 1.aqing/Air-Oi U Mo. :25.;j4'9$"~0~--<f 
IIUNod ot SlliPMnt ~$TON Em£f{f' 

Offt Ice Prapi1r-ty Jla. 1,(,)9''3 --0 07/~-(jC 

$1\ I pC)8:I h• ""'6''5 TOA) ~, ,.,I. ,,.,,...r..J 
•U11•1a1e sa,o,e Hal~1M11nar~K 

P, WATER: METALS-CLP TAL(Ca,Mg~Na,~?FetMn,St ,Al.Bi), 
SEi.ENIUH (HNOl pti<2) UNFILTERED 

1, 500ml, G, WATER~ IC AHIONS(F,Cl,S04,N02,P04) 
1, 500ml, P, WATER; N02/HOl(H2S04 pH<2) . 
1, 250111, P, WATER; ALKALINITY 
1, 250ml, P, WATER; TOS 
1, 2S01111, ?, WATER; SULFATE 
l, ll. P, WATER; CVANIOE(NaOH p~l2) 
3, 2L, P, WATER~ GROSS ALPHA/BETA, GAMMA SPEC(Cs1 137,Co-60,Ru-106), 

Pu-238, Pu•239/240. Sr-91, TOTAL URANIUM{HN03 pH<2} 
1, ZSOml, Gs, WATER; TRITIUM ' 
1. ll. G/P. WATER; Tc-99(HC1 ~H<2} 

dO '/,'2(,-
1, lL , P, WATER; METALS-CLP TAL(Ca,Mg,Na.~1 Fe 1Mn,Si.Al,Bi), 

S£LEN1UM (HN03 ~H<Z) FILTERED 

. I 

Cl!ain M PeeNtsion 

LABORATORY 
COPY 

. ' 

044 
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PART I: FIELQiSSCTION 

Colleelor KO LEE/GG HAMILTON ~te Sampled rf;i./9 3 lime / f 'fzhours 

Comi:lany Contact Pt-4 BUTCHER Teltphone {5091 376-5045 --------------.-,~----
Number and Type of Sarrtpte 

ConQinets Type ot Samote • · Analy$1S FteQuestad 

1, 1L..P. WATEA . MEY Al.S-<:LP f .\LlCa.Ma N11,K.F1t,Mn,Si,,I 1,811. 

. SEl..SNIVM !HNOJ pH< 2J 

1. 500rnt, G WATEA · IC ANIONSIF,Cl,S04,NO?,P041 

,. 500ml, P WATER : N02JN03(H2S04 aH<21 

,, 250ml, P WATER : AUCALINITY 

1. 2SOml. P WATER : TOS 

1 , 250ml,? WATeR 1 SUI..FATE 

1. ll. P WATER ! CYANIDE (Na.OH c,H>1ll 

3. 2L. P WATER '. GROSS ALPHA/BETA. GAMMA SPECICs-137.Ca-60, 

; Ru-1061, Pu-238, Pu-2391240, Sr-90, TOTAL 
I ,. 

: URANIUM !HN03 ~H~l} 

1 . 2!i0rnl. Ga WATErl ;TRITIUM 

1. 1 L, G/P WATER Tc:•99 {HCI 11H<21 

1, 1L, P WATEA MET ALS-ct.P TALJCa.Mo,N•,X:.Fe.Mn.Si,AI 811. 

SELENIUM !HN03' pM < ·21 

TASK. I: 93-.26~ 

;=,.id In 1orrnation • • 

4-~&..i"-'• '&I •• - • • J 

:ipec,.at MartCIHnc and/Or Sc0ra;e - • _ ._ ~ , -----L~U~,~r:----------1---

Possiote Sample Hat.ard.s ______ • ---------.:........--------~-----!----
: : 

PART II: LABOFIATORY SECTION 

He«:eivco av Tii:le Oate -------------Ar~ I y s 1 ~ RaQuitec, 

• •nCkca te wnethe, sample 11 soil, slucrge, water , etc. 
• •• J .... !a .. ., ftif "9,.. ''" ........ ~ ........ -~·...,.____,;-- __ ,_ .. · • • - ---4 • 1 · ... · _, · · C-15 




