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INTR

TO: 200 UP-2 Project QA Record -February 23, 1994

FR: Thomas Stapp, Colder Associates Inc.

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PAQAGE
B09324-TMA-592 (923-E418 592RAD.UP2) 1

ODUCTION

This memo presents the results of data validation on data package B09324.9

prepared by the Teledyne Isotopes laboratory under contract to Weston ial "

Laboratory using WHC approved methods. Information concerning the samples
validated along with the analyses reported and the methods of analysis is provided in
the following table.

SAMPLE D SAMPLE \ A ANALYSIS
DATE

309323 9/2/93 SOIL SEE NOTE 1.
B09324 9/3/93 SOIL

OTES:

ndicates the samples were ana'y-Ud '0r gross aliha/beta, strontium-90, technetium-
99 (beta counting), selenium-79 (liquid scintillation), isotopic plutonium, uranium,
curium-2A4, americium-4, and neptunium-237 (alpha spectroscopy), total uranium
(laser fluorometry), and seiected radioisotopes by gamma spectroscoov.

N
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Data validation was conduc-ed n accordance with -he WEC statement of work ,WHC
1993a) and validation procedures (WHC '993b). Attachments ' through 5 provide the
following information as indicatedI beiow:

Attachment '.
Attachment .
Attachment .
Attacnment 4.
Attachment 3.

ZIossary x :Data levoring Qualifiers
,ummarv fi Data .uaificanions
Qualifiec Data Summary and Annotated Laboratcry Revorts
.aboratorv Narrative and C.ain-oi-'nstodv Documentation
Data Vaidaion Supporting Documentation

DATA QUALITY OBJECTIVES

Precision. Goals for precision were met except or the -eiative percent difference (RPD)
result for seienium-79 as discussed under "Minor Deficiencies' bejow.

Accuracy. Goais for accuracy were met except for blank spike sample results as.
discussed under "Minor Dericiencies" below.

Sample Result Verification. All sampie resuits were supported in the raw data.
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Data Packaee: B09324-TMA-592 Analysis: Radiochemistry

Detection Limits. Detection limit goals were acceptable for all sample results except for
selenium-79 and iron-59 minimum detectable activities (MDA's) in sample B09323, and
technetium-99 and iron-59 MDA's in sample B09324 which exceeded the required
detection limits as indicated on the laboratory report forms.

Completeness. The data package was complete for all requested analyses. A total of two
samples were validated in this data package with a total of 70 determinations reported,
all of which were determined valid. This results in a completeness of 100 percent, which
meets the 90% objective of the work plan.

MAJOR DEFICIENCIES

There were no major deficiencies identified during data validation which required
qualification of data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required

qualification of data.

Laboratory Blanks

Selenium-79 was found in the laboratory blank, therefore associated results for
samples B09323 and B09324 found above the MDA and less than 5 times the blank
result have been qualified as estimated (J)

Blank Spike Recovery

B Blank spike analysis was not perrormed -or seienium-79. :herefore, associated
results for.samples 309323 and 309324 have been qualified as esimated (J).

Chemical Recover'

7 echnetium-99 chemicai vieid recover; was below 30% and above 10% therefore
:he associated :esuit :or samptie 309324 has been qualified as estimated Uj).

zaboraTor? :upiicate

* Seienium-79 RPD exceeded the 35% :linit for soils, thererore associated resuits ior
samples 309323 and 309324 have been qualified as estimated J).

Reported Resuits

. Sample resuits reported as less than KL.T.) by the laboratory have been qualified as
undetected (U) on the laboratory resuit forms (see Attachment 3).
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Data Packaue: B09324-TMA-592

Secondary results reported by the laboratory have been crossed out, initialed and
dated to improve the clarity of the laboratory result forms (see attachment 3).

REFERENCES

WHC 1993a; Validation of-200 UP-2 Data,-Statement of WoLr, Analytical Laboratory Data
Validation, Task Order S-94-18, December 14,1993, Purchase Order M073750.
Westinghouse Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Radiochernical Analyses, WHC-SD-EN-SPP-
001, Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U - Indicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable
for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficiency identified during data validation,
the concentration reported may not accurately reflect the sample MDA. The
associated data should beconsidered usable for decision making purposes.

J - Indicates the constituent was analyzed for and detected. The concentration reported

L is qualified as estimated due to a quality control deficiency identified during data
validation. -The associated data should be considered usable for decision making
purposes,

UR - Indicates the constituet raanalyzed far and-not -detected. The concentration
reported is qualified as unusable due to a quality contioi deiiciency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

R - Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

0 0o5



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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I DATA QUALIFICATION SUMMARY - FORM 5-7

SDG: 809324-TMA-592 REVIEWER:
T. STAPP

DATE:
2-18-94

PAGE I OF I

11 COMMENTS: RADIOCHEMISTRY
COMPOUND/ANALYTE QUALIFIER SAMPLES REASON

AFFECTED

ALL VALUES REPORTED AS LESS U ALL QUALIFIER
THAN (LT.) APPLIED TO BE

CONSISTENT
WmiT

- NORMAL

REPORTING
PRACTICE

SELENIUM-79 B09323 CONTAMINAN
B09324 T FOUND IN

BLANK

SELENIUM-79 J 309323 RPD FOR
309324 DUPLICATE 'S

>35%

SELENIUM-79 J 309323 BLANK SPIKE
BM324 SAMPLE WAS

NOT
ANALYZED

TECHNETIUM-99 UJ 309324 CHEMICAL
YIELD
RECOVERY
<30% 3UT
>10%

L-SECINDARY RESUL~S -NCNE
A" ~VALUES -L.1/7-

309324 3E=N u:N:E
DUT TO

Z:ARIFY
REPORTING
OF DATA



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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M309030-01

TEA NORCAL
REPORTING GROUP 7239

DATA SHEET
609323

S0G 7239 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MSH-SVV-069262

Lab sample id M309030-01 Client sample id 809323
Dept sample id 7239-001 Location/Matrix 200-UP-? SOLID

Received 09/0/93 CoLlected 09/02/93

- %-m~intre--3.0 -ChAin-df custody-id-EFL-1091

RESULT 2a ERR MOA ROL QUALI-
ANALTTE CAS MO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha Alpha 11 4.4 4 10 80A
Gross Beta Beta 14 3.9 5 10 808

-te (nuf 79 - i----1S7Ss,--5-9 - 8--- i -- - 96- 40 - i -- SE
Strontium 90 10098-97-2 '" 2 0.3 2 U Y
Technetium 99 14133-76-7 2. 0.3 0.5 U
Iodine 129 15046-84-1 1 ''' ' 2 2 2 U
Uranium 233/234 0.69 0.18 0.1 0.3 U
Uranium 235 15117-96-1 0 @7' 2. ;6 0.1 0.3 U U
Uranium 238 0.69 3.18 0.1 0.3
Total Uranium (ug/g) 7440-61-1 2.1 0.38 0.4 U T
Neptunium 237 13994-20-2 ' 10 3.91 - 0.02 0.2 U NP
Plutonium 238 13981-16-3 ;.g' 0.03 0.35 U PU

-Plutonium 239/240 0.-012 0.01 0-;01 0.05 J - U
Americium 241 14596-10-2 1.a89 4 44Z- 0.03 0.05 U TP
urium 244 i3981-15-2 >11 0.13 1.05 U 'P

GAMMA SCAN ANALYTZS

Sodium 22 13966-32-) j -.35 J SAM
Potassium '0 !3966--0-2 13 l.,8 3AM
Manganese 54 . 13-966-31-9 __ .1 4 j JAM
Iron 59 14596-2-- 1.' 3.35 U SAM
Cobalt 58 13981-38- U.35 j -AM

$Qmat 0 10198-40-2 3.J5 1.25 U 2AM
4iooium ;4 '4681-,3- 2.34 i SAM
lutheni um '03 . '3968-i3- - -. 35 U GAM
Rutnenium '06 23967-48- 3.-. U SAM
Tin 113 13966-06-8 U 0.35 U GAN
Zesium 134 13967-70-9 U 0.15 U SAM
Cesium 137 !0045-97-3 U 3.04 1.35 U SAM

N.J

DATA SHEETS

Page 1

SUMMART DATA SECTION
Page 18

Lao :d THAN
Protocot WHC-4ASM

Version Ver 1.)

Form DVD-OS

Version 2.27

Report aate 12/08/93

-01 0
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N309030-01
I DAT

TMA NORCAL
REPORTING GROUP 7239

A SHEET, c
809323

ont

SaG 7239 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-06926Z

Lab sample id M309030-01 Client sample id B09323
Dept sample id 7239-001 Location/Matrix 200-UP-2 SOLID

Received 09/08/93 Collected 09/02/93

moisture 13.0 Chain of custody id EFL-1091

RESULT Ze ERR MCA RDL QUALI-

&- ANALTE CAS No pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Cerium i44 14762-78=8 U 0.2 U GAM

r-4 Europium 152 14683-23-9 U 0.1 0.1 U GAM
Europium 154 15585-10-1 U 0.07 0.1 U GAM

ZN Europium 155 14391-16-3 - 0.1 U GAM

Radium 226 13982-63-3 0.1 0.098 GAM

Radium 228 15262-20-1 0.96 0.23 GAM

Thorium 228 14274-82-9 0.32 0.357 CAM

Thorium 232 7440-29-1 0.96 0.23 GAM

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BT

1309030-01 30A/80 7239-001 3.100 3 10/08/93 10/12/93 OPK
4300030-31 308/80 7239-001 0.100 g 10/08/93 10/12/93 DPK

4309030- S -- 7239-001 . 10/27/93 i/ 3 0/ 0 3 )P

4309030-01 Y 7239-001 1.00 a 10/05/93 '0/07/93 DPK
4309030-01 TC 7239-001 2.30 3 19/27/93 39/30/93 3PK
4309030-01 1 7239-001 *.30 1 '0/20/93 '0/23/03 3PK

- - v0ua-u-, - - -2y-*n, C-0i'/i8/'3 'Q/2Q/93 Jp(

-- 09a30-n1 U_ 7239-01 .50 '0/05t3 11/30/93 OPK

q309030-01 4P 239-01 .30 3 10/01/93 10/08/93 DPK
4309030-11 >U 7239-001 .30 3 10/12/03 :0/15/93 3PK
4309030-01 _P 7239-001 A2 1.30 12/01/93 12/06/93 )PK

4309030-01 2AM 7239-00? 742 3 09/23/93 39/23/93 3PK

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 19

.1'-, W..~"

-4

Lao ',d 714AM

Protocol WJHC-HASM

Version Ver 1.3

Form DVD-OS

Version 2.27

Report date 12/08/93

I1
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Z N309030-02

TMA NORCAL
REPORTING GROUP 7239

DATA SHEET

SOG 7239 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab--sampI-a id 9409030-02 Ctient sample d 309324

Dept sample id 7239-002 Location/Matrix 200-UP-2 SOLID

Received 09/08/93 Cotlected 09/03/93
X moisture 5.5 Chain of custody id EFL-1091

RESULT 2a ERR MDA ROL QUALI-
ANALTE CAS 90 pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Gross Alpha

Gross Beta

Selenium 79

strontium 90

Technetium 99

:odine 129
Uranium 233/234

Uranium 235
Uranium 238

Total Uranium (ug/g)
Neptunium 237

Plutonium 238

Plutonium 239/240
Americium 241
Curium 244
GAMMA SCAN ANALYTES
Sodium. 77

Potassium 40
Manganese 54
:ron 59
:obalt 58
:obat: SO
iioium 14

luthenium 703

qutnenium 106
-in 113
Cesium 134

Cesium 137

Alpha
Beta
15758-45-9
10098-97-2
14133-76-7

15046-54-1

15117-96-1

7440-61-1
13994-20-2
13981-16-3

14596-10-2
13981-15-2

13966-00-2
13966-31-9
14596-12-4

13981-38-9
'0198-0-3
14681-,j-1
13968-53-1.
13967-48-1

13966-06-8
13967-70-9
10045-97-3

11 4.1

19 4.3
10 7.2

:.:- : . 5

. :. 3.3.4L0.68 0.26

0.79 0.27
2.2 0.40

3.zt @.a11-
0.314 331!

3. ?8

DATA SHEETS
Page 3

SUMMARY DATA SECTION

Page 20

k~ \j <_1

,)

Lab id TMAN

Protocol WHC-IASM

Version Ver 1.0

Form 0VD-OS

version 2.27
Report date 12/08/93

809324

3

5

7

0.3

0.2
0.2
0.:
0.4
0.02
0.03
0.31
3.03
0.33

10

10

10
2
0.5

2
0.3

0.3
0.3

.2

.05

.35

.35

.35

a U,
U
U
U

U

-a

U

U

U

U
,, 'C

BOA

808

SE

y

TC

U

U
U

UT
NP

PU

PU

TP
TP

3AM
SAM

3AMSAN

GAM

GAM

GAM
GAM

GAM
GAM

0.115

3.343.35

3.35

0. 35

3. 34

U

3.J5 U

-J

U
U

U

3.35 U

-

1i

Cfd



N309030-02
DAT

THA NORCAL
REPORTING GROUP 7239

A SHEET, c
809324

ont

SDG 7239 CLient Westingnouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab saupte id 1309030-02 CLient sampLe id 909324

Dept sampLe id 7239-002 Location/Matrix 200-UP-2 SOLID
Received 09/08/93 ColLected 09/03/93

t moisture 5.5 Chain of custody id EFL-1091

RESULT 26 ERR MDA ROL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Cerium 144 14762-78-8 U 0.2 U GAM
Europium 152 14683-23-9 U 0.08 0.1 U GAM
Europium 154 15585-10-1 U 0.06 C.i U GAM
Europium 155 14391-16-3 U 0.1 U GAM
Radius 726 13982-63-3 0.64 0.093 GAM
Radium 228 15262-20-1 1.0 0.22 GAM
Toriu 228 14274-82-9 0.80 0.052 GAM

Thorium 232 7440-29-1 1.0 0.22 GAM

LAS -SAMPLE TEST LANCHET SUFFIX ALIQUOT ANALYZED ZEVIEUED BT

M309030-02 80A/80 7239-002 J. 100 j 10/'1/93 70/12/93 OPK
M309030-02 80B/80 7239-002 '.'00 3 1/-1/93 '0/12/93 OPK
R309030-02 SE 7239-002 0.530 g 10/27/93 11/18/93 OPK
4309030-02 Y 7239-002 !.30 3 10/05/93 :0/07/93 OPK
4309030-02 TC 7239-002 2.30 g 39/27/93 09/30/93 DPK
1309030-02 I 7239-002 1.30 3I'8/93 '1/19/93 )PK
309030-02 U -- 723Q-002 .J 0/'2/93 10/13/93 OPK
4309030-02 J '39-02 1.250 *0/05/93 /30/93 PK

309030-02 _iP -_ _ - 239-102- ___ 1.10- - - / / --1
4309030-02 PU 7239-102 .30 10/12/93 10/15/93 OPK
4309030-02 TP 7239-002 42 1 .00 3 12/01/93 12/06/93 JPK
4309030-02 GAM 7239-002 30 3 19/23/93 09/28/93 3PK

DATA SHEETS

Page 4

SUMMARY DATA SECTION

Page 21

lAb id TMAN
Protocol WHC-4ASM

Version 'Jer 1.3
Form )Va-OS

Version 2.27

Report date 12/08/93
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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TMA
Thermo Analytical inc.

TMAI^orca
2030 rcnm 4ee

P 0 Box 4040
-_ Atchmont, 04 94802-0040

(50) 235-2633 Fax No (510) 235-0438

December 10, 1993

Ref: TMA/Norcal N3-09-030-7239

Ms. Briana Colley
Westinghouse Hanford Company
345 Hills Street
Richland,-WA 9352

<23 A
7.

r DC 893RECEIVED
SDLA0-

L8 g1.4 A
U"

Dear Ms. Colley:

Enclosed is the data report for the two soil samples received September 3, 1993 from location 200-
UP-2. Results are ziven for gross alpha, gross beta, selenium-79, strontium-90. technerium-99,
iodine-129, total uranium, isotopic uranium, isotopic plutonium. neptunium-237, americium-241
curium-244, and gamma scan analyses. The data package is paginated I through 424.

Please call if you have any questions concerning this data.

Sincerely, -

Dinkar ?.
Manager,

DPK.ck

Knarkar. Ph.D.
Nuclear Programs

Znciosure: Data ?zckage

U Z..ni....Jt
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TMA

SDG: 7239 T A NfCtient:estinghouse Hanford

Contact: Dinkar Kharkar TMA N Contract :MBH-SvV-069262
REPORTING GROUP 7239

1.0 GENERAL

TMA/Norcal Sample Delivery Group 7239 is comprised of the samples listed on the Chain-
of-Custody documents below. This sample group was processed under the Westinghouse
Hanford Company Statement of Work P.O. MBH-SVV-069262.

1.1 Chains-of-Custody
This report includes data for the two soil samples from location 200-UP-2 delivered
under Field Logbook #EFL-1091. Chain-of-Custody numbers were not provided.

1.2 Sample Volume
One 1000 mL plastic bottle containing of each sample was received for the analyses.

1.3 Missing Samples
The-sampl, li-ted on the Chain-of-Custody documents were received.

1.4 Holding Times
The samples were collected on September 2 and 3. i993 and sampie processing was
initiated within 180 days of collection.

2.0 QUALITY CONTROL

The internal quality control consisted of one sample each of a laboratorv control samole, a
-blank, and a replicate. All original analyses were performed with QC samles ~239-03

through 7239-05. Americium and ;urium analyses were ersormed with QC samoies 7239-
06 and 7239-07.

The QC samples were prepared by _e 'Quality Controi Department. Ciaies )f :he QC
notebook pages are includec in -his data package.

2. Laboratory Control Samoles
The LCS recoveries for all nuclides were acceptable except :echnetium-99 and
netunium-237. wnich had recoveries of 33% and 35% respectively. The recoveries
for technetium-99 and neptunium-237 were just outside :he 3a limits of [84-I 16%)
and (86-114%) respectively, but within the (80-120%) contract limits. The MDA of
the result for technetium-99 was above the RDL iue to a :ow chemical vieid.

Case Narrative Section
Page Io 3

,-016



SDc: 729
contact: Dinkar Kharkar TMA NORCAL

REPORTING GROUP 7239

CtientWestinhoue "Sanford
Contract:MSH-sv-069262

2.0 - QUALITY CONTROL (cont'd)

2.2 Reagent Blanks
The MDA's of the results for all analyses met the RDL's. The result for the
selenium-79 blank was higher than the RDL; this is under investigation. The high
blank did not compromise the sample results since the process blank was not
subtracted from the sample results and the samples did not contain selenium-79
activity. All other results were acceptable.

2.3 Duplicates
Results were satisfactory for all duplicate analyses. The MDA of the result selenium-
79 for the original of sample B09323 was higher than the RDL due to quenching
which resulted in poor LSC efficiency. The MDA's of the gamma nuclides for the
duplicate of sample B09323 were above the RDL's due to small sample aliquot
available for analyses. The iron-59 MDA was higher than the RDL due to the short
half-life of iron-59.

3.0 ANALYSIS NOTES

3.1 Gross Alpha Analyses
The average MDA for gross alpha was (4 2) pCi/g. Gross alpha activity above
the RDL was found in both the samples.

3.2 Gross Beta Analyses
The average MDA for gross beta was (5 0.0) pCi/g. Gross beta activity above
the RDL was found in both the samoies.

3.2 Selenium- 7 9 Analyses
The average-yieid for four anaivses was 6- 3)%. The lowest yield was 58% and
the highest'is S7% The age vIDA was C) 30) nC/g, Selenium-79
activity above -he RDL was not found 'n tither samole. The MDA of the sample
309323 was higher han i!he RDL ue to ouencning Ivnich resuited in low scintilation
counting efficiency.

3.4 Strontium-90 Analyses
The average yieid for five analyses was L35 = 61%. The lowest yieid
the highest was 37%. The average MDA was (0.3 = 0.09) pC1g.
activity above the- RDL was not found in-ither sampie.

was 30% and
Strontium-90

3- TechnetiUM-99 Analyses
The average yield or five analyses was 43 -- 53)%. The lowest yield was 13% and
he highest was -6I. The lverage MIDA was (0,6 ± 0.6) pCi/l. Technetium-99
activity above the RDL was not found in either sample. The MDA of the result for
sampie 809324 was higher than the RDL due to low chemical vieid.

11
Cacp Nnrrmive Section
Page 2 of 3
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SDG: 7239
Contact; Dinkar Kharkar

TMA NORCAL
REPORTING GROUP 7239

Ctient:Westinghouse 'anford
Contract:4BK-SVV-069262

3.0 ANALYSIS NOTES (cont'd)

3.6 lUodine-129 Aailyss
The average yield for five analyses was (85 ± 10)%. The lowest
the highest was 9%. The average MDA was (2 ± 0.9) p01g,
above the RDL was not found in either sample.

yield was 80% and
Iodine-129 activity

3.7 Neptunium-237 Analyses
The average yield for five analyses was (35 ± 21)%. The lowest yield was 18% and
the highest was 44%. The average MDA was (0.03 ± 0.04) pCi/g. Neptunium-237
activity above the RDL was not found in either sample.

3.8 Total Uranium Analyses
The average MDA was (0.3 t 0.3) sg/g. Uranium was found in both samples.

3.9 Isotopic Uranium Analyses
The average yield for five analyses was (66 ± 31)%. The lowest yield was 42% and
he highest was 79%. The average MDA was (0.2 ± 0.2) pCilg. Uranium-233/234

and uranium-238 activity above the RDL was found in both samples.

3.10 Isotopic Plutonium Analyses
The average yield for five analyses was (59 - 25)%. The lowest yield was 37% and
the highestvas 67%. The average MDA was (0.03 ± 0.009) pCig. Plutonium-238
and plutonium-239/240 activity above the RDL was not found in either sample.

3.11 Americium-241/Curium-244 Analyses
The-average yield for 'ive analyses was ,81 = 1S) %. The lowest
the highest yield was 39%. he average MDA was (0.03
Americium-'41 and curium-Y44 ac:ivitues aoove the RDL's were
sample.

yield was 67% and
i 0.009) pC!/g.

not found in either

3.12 Gamma Scan Analyses
A 3amma ;can analysis -'ounc laturai

thorium-283. and :norium-_3 ac:ivty; n
?otassium-40. radium-226.
boh :ne samoles.

radium-C28.

Page 3 of 3
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Westinghouse CHAIN OF CUSTODY
Hanford Company .

Custody Form initiator

Company Contact L

E ROGERS
E ROGERS

Project Designation/Sampling Locations 200-UP-2
ice Chest No. ~nML - 21n1

Bi1 of Lading/Airbill No. ;1!.g., Z6

Method of Shipment OVERNIGHT AIR SERVICE

TeLephone 376-7690
Collection Date

Field Logbook 'Jo. EFL-1091
Offsite Property No. ""# 7 V/

Shipped to TMA
Possible Sample Hazards/Remarks Keep samples-at 4C (SOIL)

SapLe Identification

-t5

1,1000ml Ptt-Gross alpha/beta (EP-10), Gnamn Spec to include,Cs-134,Cs-137,Co-60,Eu-152,
Eu-154,Eu-155,K-40,R-106,N0-22 (RC-30), TotaL Urnnium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) go-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, C-

303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

2)
1,25m P:CLP;TAL Metals,Hg,Ti
1,250mL Gs:VOA CLP
1,250ml aG:Semi-VOA CLP
1,125mi G:Anions F,CI,SO4 (EPA 300.0)
1.125mi P/G:Anions N02,N03 (EPA 353.2)
i, 25ml G:Cyanide CLP
1,125mi Gw:Kerosene (805M)

1,10OOmL P/G:Gross alpha/bet - 0), Gamnsa Spec to inctude,Cs-134,Cs-137,Co-60,Eu-152,
Eu-154,Eu-15 ,Ru-106,N-a-22 -($t-30); Totat Uranium (EA-01C- U-235,U-'234U-238 (EP-70, EP-71-, EP-5) No-
237,' A, RC-622, EP-5) Pu-238,PJ-239/240 (EP-60, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-

RC-309, IC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-93, EP-91, EP-92, EP-93, EP-5) Se- 79

1,ZS0ml P:Ct.P:TAL Metats,llg,Ti
1,Z50ml Gs:VOA CLP
1,ZS0mI 3G:Somi-VOA CLP
i,125mt G:Anions F,,304 (EPA .0U.0) -

1,125mL P/G:Anions !02,!103 (EPA 353 u
,125mt G:Cyanide CLP
, 125mt Gw:.<erosen

-- --. iOOmt--?/GrG s,.,a/beta (EP-10), nmiia Rn to inctude,Cz-34.s-:37,Co-o0,Eu-152,
Eu-155,K-40,Ru-106,Na-22 CIC-30), Total Uranium (EA-01C) U-235,U-234,J-238 EP-70, =P-71, EP-5) 10-

237,RC-101A, RC-622, EP-5) Pu-238,Pu-237/240 EP-30, 9P-31. !P-5) -:29 (RC-25, RC-605) Sr-zD (RC-306, IC-
303, 7C-309, IC-3041 Tc-19 qRC-?4, RC-604) m-24,Cm-? E-40 9-00, SP-91, 9P-02, =P-03, EP-5) Se-7

2 ieta Transfer of C1stocy Thain of 'ossession ,Sign and Print lames)

no ihea lece vea ov Date/Time:

Sinoutsted byeceived Oy Date/Time:rlJ + A 7ro A

Refiinquished by: [eceived by: i 3ate/Time:

-;nai 3amote Disposition

sisposai Methordby: Date/Time:

:omfnts:

A-6000-407 (12/90) 'FF) WEF061
Chain of Custody

Q

'-01 9



Wetiinghouse -

Hanford Company SAMPLE ANALYSIS REQUEST

ro-ec-tor L E ROGERS S.A.F. # 93-263 Date

Company Contact L E ROGERS Telephone (509) 376-7690

-omaIpry Date Time Number-and Type of Sample Containers/AnalysisLNumber Collected Collected Required

(T4SA5

CA

1,1000,W P/tGross alpha/beta (EP-10), Gonna Spec to
inctudeCs-134,Cs-137,Co-60,Eu-152,Eu-154,Eu-
155.K-40,Ru-106,Nn-22 (RC-30),Totsturanitn(EA-
O1C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237,(RC-1O1A, RC-622, EP-5) Pu-238,Pu-239/240
(EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-- 90 -t1RC-306-; -33;-RC-309,RC-3043 1-99 IRC-
24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91
EP-92, EP-93, EP-5) Se-79

1,25%ml P:CLP;TAL Meta , i
1,250M Gs:VOA
1,250m1 1-VOA CLIP
1 G:Anions F,CI,SO4 (EPA 300.0)

,125-t P/G:Anions 102,N03 (EPA 353.2)
1,125m. G:Cyanide CLP
1,125m1 Gw:Kerosene (8015M)

1,1000mi P/G:Gross alpha/beta (EP-10), Gonna Spec to
include,Cs-134,Cs-137,Co-60,Eu-152,Eu-154,Eu-
155,K-40,Ru-106,Na-22 (RC-30),TotatUranium(EA-
01C) U-Z35,U-234,U-238 (EP-70, EP-71, EP-5) No-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240
(EP-80, EP-81, EP-5) 1-129 (RC-25, RC-693) Sr-
90 (RC-306, RC-303, RC-309, RC-304) Tc-99 (RC-
24, RC-604) Am-241,Cm-244 (EP-80, EP-90, ZP-91,
P-92. EP-93, EP-5) Se-79

1 -Z5Omt P:CL.P;TAL Metais, iq,-N
1,:50mi Gs:VOA CLP

O,5M( aG:Semi-V1OAC
I, lZ5mt 3:A ,Ct.S04 (EPA ZOO.0)

!2 :Anions 0,2.N03 ;EPA 353.2)
5m G:Cyanide CLP
21,1 Gw:Kerosene (8015M)

-- A00mk D/G:Gross atlialbeta 'EP-10), lawnn S~ec O

!55,--60,Ru-:O6.11a-Z2 RC-30),TotaiUranium(EA-
--~ ~ ~ 1c -- 7-aU--235 J-'74,j-238 EP-70. Ep--1, ?1-5 D.

237, :RC-101A. 'C-o22, EP-5) P'-238.Pu-239/2 40
1 (EP-io, :P-i1, :P-5) 1-129 RC-25, RC-605) Sr-

90 (RC-306, lc-303, RC-309, RC-304) Te-99 (RC-
24, !C-604) Am-241,Cm-244 (EP-80, EP-90, EP-91,
EP-92, EP- 03, =P-5) Se-79

Type of Sample A = Air L= Liquid SE = Sediment T = Tissue X = Other
OL = Drum Liquids 0 = Oil SL = Sludge W = Water
DS = DJrm Solids -- S Soi S = Scjid = ANie

Field Information ThA

Special Handling and/or Storage Iaintain at 1C (SOIL)

Possible Sample Hazards QojC: L".)

A-6000-406 (06/91) UEF060

-020

Br~5~5 'S

----

I 4t

-71~ - 4



Westinghouse CHAIN OF CUSTODY
Hanford Company

L F ROGERS

Company Contnct L E ROGERS
ProJect Designation/SampLing Locations 200-UP-2

Ice Chest me. 3m0z.J6
itt of Lading/Airbilt No.

Telephone 376-7690
Colection Date C _

Field Logbook Ho.

O-fl-slte-Property 'to..$4 C/i t 2 .-
liethod *I Shipnt OVERNIGHT AIR SERVICE

Shipped to TIA
Possible Sample ilazards/Resrks Keep samples at 4C (SOIL)

Sample Identification
)-

e-1;250ml P:CLP;TAL letats,11g.Ti

-c- -1,250mi Gs:VOA CtP -- 1-2o 4L. C'r VtA 2- WCts.,
-1,250M G: SeuMi-VOA CLP
,1125mI G:Amio s r,CL.S04 (EPA 300.0)

-- S125M. P/G:AntiOnS 1102,103 (EPA 353.2)
, 125mi G:Cyanide CLP

.-A,125mi Gw:Kerosene (801511)
1,1000i P/G:Gros, alphn/beta (EP-10). Ganna Spec to include,Csd-34,Cs-137,Co-6f,Eu-152,

Eu-154,Eu-155,K-40,Ru-1G6,IIf.-22 (RC-30), Total Urnitmu (EA-OIC) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Mp-
237,(RC-lOlA, RC,622, EP-5) ru-238,ru-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, Rc-309, PC-304) ie-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

i2)
1,250mi PCLP;TAL etalsIg,Ti
1,250at Gs:VDA CLP
1, 250m aG:S0Mi-VOA CLI
1,125mi G:Anions F,CIS04 (EPA 300.0)
1,125ml P/G:Aniwn 1102,1103 (EPA 353.2)
1,120mi G:Cyanide CLP
1,125m( Gw:Keroscn

-- 1Qena P pha/beta (E-1) Gaamm, Spec to inctude,Cs-134,Cs-137,Co-6f),Eu-152,
- -154I .Eu-5 -40, i6,-o2iRC--JJ, i - niuA-(EA-OiC) U-flS-234,U-238 (EP-70, EP-i,. EP-5) tip-

237,(RC-101A, RC-622, EP-5)-PG'238,PO-239/240 (EPrO ;-EP-8l; EP-") !-12 (RtC-25, -C-60)Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-24 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

3)
1,250ml P:CLP; TAL ctikl%,Ig, t i
1,250mi Gs:V0A CLP
I,250ml nG:Semi-V0A CLP

1,125mi 
G:Anions 

F,Ct,SO/, 
CEPA 300 0)

E -125mi 1/G:Anion -M02,403 (ElA 353--
1,125ml G:Cynnide CLP

1, 125mi 11w:Kcro 5M) '1 171,1000ml P ass alphn/boto (EP-10), G-umn Spec tointds3,s-7,-6E-12
15 Eu-154,Eu-155,K-40,2u-I06,!I.-22 RC-30), Total Jrnnium (EA-01C) 1J-235,UJ-Z31,U-,33 (EP-70. p-,Il, =r-5) rii-

237,(RC-101A, RC-622, EP-5) Pu-2313,Pu-M3/240 Er-,30, -P-.3i, -P-5) !-i 9 (RC-7i, RC-i0s) S,-90 (RC-306, RC-
303, RC-309, IC-304) 'c-P9 'RC-24. C-604) Am-241r,.m-244 'EP-30, :r- O. EP-l, zP-Q2, EP-03, SP-5) Se- 79

' rield Tr.,n.(rr if Cuqtdy -- hain of ?,es5;on ------- - (Sign and Print '1ams)

$i nminiished bK: l- 3 j ec ivrn by::

Rel inauisned by- -- - n

Relinquished by- .eceived by: Date/Time:

-- Re-i-intisihed b Receivea by: lace/ ime:

Sinai Samolc Disosition

Disposal Metrioc: -1-- Dtpos by: Ont/i Ime:
Con-rmUS:

A-6000-407 (12/90) (Ud) UE1061
Chain of Custody j)0 'A-

*4 -- t~-ct C-7 -/\(L 9y

_-'isLi

\-IVA~e~L'-$tcs. > ~ t~

-0 21

Custody rorm initiator

EFL-1091



Westinghouse - -- AMD E ANALYSIS REQUEST
Hanford Company

Collector L E ROGERS S.A-F. f 93-263 Date 9? . F&
Company Contact L E ROGERS Telephone (509) 376-7690

Sample Date Time Number and Type of Sample Containers/Analysis
Number Collected Collected Required

1,250M. P:CLP:TAL Metals,1q,Ti
1,250MI Gs:VOA CUP
1,250M. nG:SeMi-VOA CLP
1,125ml G:Anions F,Ct,SO4 (EPA 300.0)
1,125mt P/G:Anions 1102,1103 (EPA 353.Z)
1,12501 G:Cyanide CI.P

1,125m Gw:Xcrosene (8015M)
1,oo0mi r/VG:Grgss nIphtu/b4ta (EP-10), GCnvn Spec to

incLude,Cs-131.,Cs-137.Co-60,EU-152,Eu-154,Eu-
155,K-'0,Ru-106,In-22 (RC-30),Toto1Urnnium(EA-
01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Up+
237,-(R-C- TA-, RC-622--15P-5) Pu-238,PU-237/210
(EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-
90 (RC-306, RC-303, RC-309, RC-304) Tc-99 (RC-

24, RC-604) Am-241.,Cm-244 (EP-80, EP-90. EP-91,
EP-92, EP-93, EP-5) Se-79

1,250.m P:CLP;TAL Metals,1g,Ti
1,250mt Gs:VOA CLP

- . a -VOA CLP
1,125M. G:Anions F,CIS04 (

-- 1 -1125mi--P/G:Anions 1, -11.2
1,_25m( G eCLP
1.1 :Kerosene (8015M)
0001 ~P/G:Groqs alpha/beta (EP-10), Gows, Spec to

include,Cs-134.,Cs-137,Co-60,Eu-152,Eu-1 54,Eu-
- -155,K-40,RU-106,IMn-22 (RC-30;,TotatUr.niun(EA-

Olt) U-235,U-234.U-238 CEP-70, EP-71, EP-5) fip-
237,CRC-101A, RC-622, EP-5) Pu-238,Pu-239/240
(EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-
90 (RC-306, RC-303, RC-309, RC-304) Tc-99 (RC-
24, RC-604) Am-241,Cm-244 CEP-80, EP-90, EP-91,
EP-92, EP-93, EP-5) Se-79

1,250m1 f:CLP;TAL Metls,!Ig~i
1,250mi Gs:VOA CLP

.250m1 nG:Semi-VA CLP
i25mi G:Ani -,;',04 (EPA 300.0)

,!25mt'. nions 1402,!103 (EPA 353.2)
m 1:Cyanid- CLP

1,125mi Gw:Kerosene (8015M)
1l,000m P/G:Gross Mpha/bea (Ep-10), Gawnn Spec to

incLde,Cs-134,Cs-137,Co-60,Eu-152..u-154,Eu-
155,K-40,Ru-106,Nn-2 RC-30),Tota(Urnnium(EA-

--- --- --- -- -- -- JC) 1I-235,U-234,'j Z30 (EP-70, SP-71, EP-5) 'Iv-
237,CRC-101A, RC-622, EP-5) Pu-238,Pu-239/240
EP-30, TP-11, -P-5) ;-129 (RC-25, RC-605) Sr-

710 RC-306, ;C-i03, RC-309, RC-304) Tc-Q9 (RC-
4, !C-604.) Im-241,Cm-244 (EP-830, E-90, -P-9I,

EP-)2, EP-93, EP-5) Se-79

Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other
DL = Drum Liquids 0 = Oil SL = Sludge W = 'Water
DS = Drum Solids S= Soil SO = Solid WI = 'Nine

ield Information TMA ,Vo5 OgSt4ah

Special Handling and/or Storage 'In Lain aL IC ; (SOIL)

Pcssibe SampleHaznrds . , ,t) s)6s rt

<C 2.-2~
A-6000-406 (06/91) WEF060

0 2 2
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WHC-SD-EN-SPP-OOi, Rev. 1

RADIOCHEMICAL DATA VALIDATION-CHECKLIST

VALIDATION A B C D
LEVEL:

PROJECT: 2OO - -2 - DATA PACKAGE:

IVALIDATOR: t LAB: _eTSef pAna !DATE: 2 114
CASE: ISDG: Boqzzg -TYvA -5q2

,ANALYSES PERF9RMED

t~nnt nOO I eI

T.r.uiwn U f.drn-22 C1 TrIdan 0

SAMPLES/MATRIX Go 3 23 ( 3 2 & L

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Technical verification forms present? . . . . . . . . . . . . No N/A

Comments: Ce'.-ACA V v \nIAO.

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . N/A

Instruments/detectors :aiibratea #ithin
one year of samole analysis? . . . . . . . . . . . .. Yes No N/A

:nitia] :alibration accaptai;'- . . . . . . . . . . . . . ' Y.5 No N/A
Standards IITir~a~ ............................ N/AStadars IST trceai . . . . . ,. . . . . . . . . . .L o /
Standards Expired? . . . . . . . . . . . . . . . . . N/A

Comments:

A-!

- 024



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . C N/A

Calibration checked within one week of sample analysis? . . . Yes No N/A

Calibration check acceptable? . . . . . . . . . No N/A

Cal-i-brati-on-check standards lIST traeable? .. . .e.. No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes E N/A

Consents: C

4. Blanks . . . . . . . . . . . .. . . . . . . . . . . . . . . . . O N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . .Ye No N/A

LT, Method blank results acceptable? . . ..... ....... .s.No N/A
Analytes detected in method blank? . . e.,idiQ . . . .-ns No N/A

Field blank(s) analyzed? . . . . . . ... . . . . . . . . . Yes N/A

Field blank results acceptable? . . . . . . . . . . . . . . . Yes No a

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No

Transcriotion/Calculation Errors? . . . . . . . . . . . . . . Yes C N/A

Comments: () Se'Th Ucud ;9uI clr MI>I. 3rQPg3 ccnb-4 c1

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . ./A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A
Spike recoveries acceptala? .. . . . . . . . . . . . . ..Yes No N/A

Spike source traceable?,.,.,. . , , Yes No N/A
Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors . . . . . . . . . . . . . ..Yes No N/A

Comments:

A-2

-025



WHC-SD-EN-SPP-001, Rev. 1

15. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . C N/A

LCS analyzed? . . . .S .. d . k . .0. . N/A
LCS recoveries acceptable? . . . . . . . . . . . . . . . . .(Yes No N/A

LCStraceable? . . . . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes 4 N/A

CommentsY J (XQ >3Q t:vver T h i2bL net n

-L-2ZJ bIi~vuu (1 vf oVcdzed *rW- b~S.C IiNe kSCW&*.c

7. Chemical Recovery . . . . . . . .. . . . .

Chemical carrier added? . . . . . . . . . . . .
Chemical recovery acceptable? . 5L-.Yz.,T) .
Chemical carrier traceable? . . .. . . . . . .
Chemical carrier expired? . . . . . . . . ....
Transcription/Calrurfl4ir" M""s? .

Comments: 7-- g&A ewtc.d 4,rI(4 -vr 90q3zq
,5*f L44

......... O N/A

.6 No N/A
Yes f N/A

( 9 No N/A
Yes (g N/A

. q N/A

's <Zr% U o > c

. Duplicates . - . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Duplicates Analyzed' .. . . f M N /A
RPD Values Acceptable? . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . Yes No N/A

Comments:(f I~ Et I)D~

:acQ-ioLciii S 4c &-ct A

A-3

-026

GCq3z-4 as pa ,m L7LUZ) -

I



WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .

Field duplicate RPD values acceptable?

Field split sample(s) analyzed? . . . . . . .

Field split RPPD values acceptable? .. . . . .
Performance audit sample(s) analyzed? . . . .

Performance audit sample results acceptable?

Comments:

. . . . . . . . Yes
. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . No N/A

Comments: ea ryvxw YA f"r

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . ON/A

Results reported for all required sample analyses? . . . . No N/A

Results supported in raw data? _ . .. . .I .. . Yes No N/A

Results Acceptable' . . . . . . . . . . , . . . . . . . . . . No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes o N/A
MDA's meet required detection limits? . N0 k. N/A

Transcription/calculation errors? . . . .t. . . . . Yes N/A

Comments: i~t L|A Qorue4 '2)L yrOt {

4Z' \ 0. C IiO J -IfM c"1 a

AA7A t Al-

A-d 1.*r dSe
el 02

No

No

No

No

No
No

N/A
N/A
N/A
N/A

N/A
N/A

. . . . . . . . . . . . 06/A



WHC-SD-EN-SPP-001, Rev. 1

Comments:

SR 4plq
Rn - di

&c lced
(&

--- 3-q 3/ -'

mqq 7rQ\ Mb :e T1z7U tPk
v /7/v/V/ /
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71$ 3225.1885

WESTINGHOUSEJ HANFORD RADIOCHEMISI RY 21-Feb-94 SDG: B09324-TMA-592

DUsector Spl.
Lab No. GAWAGAB Ant.

GROSS ALPHA
Count G--Alpha Alpha Alpha
Tiane Counts Bkgudl cpm Efl.

GROSS BETA
Alpha Gr-Beta Beta Beta
X-talk Counts Bkgcl cpm Efl.

809324 809323 iN309030-01
B09324 IN309030-02
BLANK SPIKE N309030-03
BLANK N309030-04
809323 DUP N309030- 05

SG HEIS#

115
112
109
102
104

PAGE 1

0.1
0.1
0.1
0.1
0.1

100
100
100
100
100

45
41

514
10
26

0.086
(.043
0.046
0.057
0.057

0.149
0.149
0.109
0.108
0.163

Beta
X-Talk

0.006
0.006
0.006
0.006
0.006

238
291

3080
97

246

1.01
1.08

1.014
1.117
1.044

0.422
0.422
0.415
0.414
0.423

0.261
0.261
0.285
0.287
0.255

C

_k-2--21 -11L/
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WESTINGItOUSEJ HANFORD RADIOCHEMISTRY 21-Feb-94 SDG: 809324-TMA-592

SDG HEIS#

GROSS AL P1I
Alpha

Lab No. HAI Ca

Ak GROSS BETA
Alpha Bota Beta Alpha Alpha Beta
Hlt Rpid aill Cal Rasit Rptd MDA Calc MDA Rpid MDA Calc

809324 809323
809324
BLANK SPIKE
BLANK
809323 DUP

N309030-01
N309030-02
N309030-03
N309030-04
N309030-06

10.77
10.78

203.48
1.83
538

11.00
11.00

200.00
1.80
5.40

13.6
18.5

308.1
--1.7
14.5

14
19

310
-1

4.1
2.9
4.1

.7 4.6
15 3.1

\J -I Qt ,(tce

PAGE 2

Beta
MOA Rptd

4
3
4
5
3

5.0
5.2
5.1
5.4
5.1

5
5
5
5
5

lk-0?-1 ci

0
C4)
0



?y) f j'Th5r- ~Vii &Lt~~

WESTINGHOUSE HANFORD RADIOCH IEMISTRY 17-Feb-94 SDG: B09324-TMA-592

SELENIUM-79 RESULTS

SE-79
Gross,

Lab No. Dat ID Counts
Count Sample Bkgnd
Time Amount cpm

Decay Detect
Factor Ell.

Selenium
Result

Yield Oac.
Result
lpid

MDA MDA
Calc Rptd

809324 B09323 N309030-01
809324 N309030-02
BLANK SPIKE N309030-03 WNA
BLANK N309030-04
809323 DUP N309030-05

2838
2318

N/A i N/A
2486
2Ji31

150
150

150
150

0.5 15.86
0.53 13.41

N/A N/A
0.5 13.41

0.51 13.41

1

NIA

0.053 0.6444,
0.288 0.5992

N/A NA
'0.209 0.68571
'0.469 0.564

80.72
10.06

N/A
19.89
6.87

81.00
10

N/A
20
6.9

QeC

40
7

N/A N/A
9
4

SDG HEISM

PAGE 1

40
7

9
5

0

I -Cf



WESTINGIOUSE/ HANFORD RADIOCIEMIST[NY 22-Feb-94 SDG: B09324-TIMA-592

STRONTIUM-90 RESULTS

SDG IIEIS
Lab
No.

Spi
Aml. P-Factor Yield i

Elapsed
time (days) Lambda lIngrowth Decay

Y-90 Count
Net CPM Time

B09324 B09323
B09324
BLANK SPIKE
BL ANK
B09323 DUP

Uelce

0J

Lu

N209030-01
N309030-02
N3090:30-03
N309030-04
N309030-05

PAGE 1

1.859
1.859
1.859
1.859
1.859

0.8501
0.869

0.8636
0.8011
0.8649

32.449
31.449

0
0

32.449

6.8WE-05
6.86E-05
6.86E-05
6.86E-05
6.86E-05

Bkg.
cpm

0.002223
0.002155

0
0

0.002223

0.9978
0.9978
1.0000
1.0000
0.9978

-0.0433
0.03

12.04
0.052

-0.2379

33
33
33
33
33

o.0E+00
9.3E-01
1.2E+00
1.1E-01
C. E+00

I

2--2-2-91



J~V dT21- L nf

WESTINGtIOUSE HANFORD RADIOCIIEMISI HY 22-Feb-94 SDG1: 809324-TMA-592

STRONTIUM-90 RESULTS

SDG IEIS

B09324 B09323
B09324
BLANK SPIKE
BLANK
809323 DUP

Lab
No.

SrWU
Rubult -
Oalk.

N309030-01
N309030-02
N309030-03
N309030-04
N309030-06

-0043
0o029

11.675
0.064

-0231

S190
Result
lipid

-0JD36
0JA29

11.575
0.054

-0.200

MIA MDA
Calc. Rpid.

0.23
0.76
0.86
0.29
0.23

0.83
0.78

0.802
0.88

0.793

2-22 -qq

PAGE 2

1 1

C>
Cw
CA



WESTINGHOUSE/ HANFORD RADIOCIiEMISTRY

TECIHNEfIUM -99 RESULTS

SDG IIEIS
Lab
No.

Del,
ID

SpI
Anit. P-Factor Yield

Elapsed
time (days) Lambda Decay

TC-99 Count
Net CPM Time

B09324 809323
B09324
I ANK SPIKE

BLANK
809323 DUP

\Jc- -16 cO-

N309030-01
N309030-02
N309030-03
N309030-04
N309030-06

.BG-13
18G-14
180-2
LBG-16
t8G-14

2
2
2
2

2.02

2.34
2.34
2.34
2.34
2.34

0.6141
0.1281
0.2098
0.7635
0.4541

Bkg.
cpm

25.687
24.687

0
0

27.751

8.9E-09
8.9E-09
8.9E-09
8.9E-09
8.9E-09

1.00
1.00
1.00
1.00
1.00

0.24
0.13
6.37
0.21
0.02

123.7
122.9
112.1
100.5
103.1

0.47
0.449
0.48
0.51
0.49

-21 I-99

0
Ca

17-Fab-194 SIDG: 009324-TMA-592 PAGE I



WESTINGHOUSE HANFORD RADIOCIIEMISTRY 17-Feb-94 SDG: B09324-TMA-592

TECHNETIUM-99 RESULTS

SDG IIEIS;

809324 B09323
809324
BLANK SPIKE
BLANK
809323 DUP

Lab
No.

TC-99
Result
(adO.

N309030-01
N309030-02
N309030-03
N3090:30-04
N309030-05

TC-99
Result
Rpid

MDA MDA
Cale. Rpid.

0.206 0.210 0.247
0.535 0.540 1.211

16.002 16.000 0.766
0.145 0.150 0.229
0.023 0.028 0.369

~~yNj (7eci~

iC

PAGE 2

0.30
1.30
0.80
0.18
0.40

aZI.

C.nU,
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WESTINGHOUSE) HANFORD RADIOCI EMIS tHV 17-Feb-94 WOG: B09324-TMA-592

IODINE-129 RESULTS

SDG HEIS
Lab
No.

Out. Spi
IL) And. P-Factor Yield

Elapsed
time (days) Lambda Decay

1-129 Count Bkg.
Net CPM Time cpm

809324 B09323
009324
BLANK SPIKE
BLANK
009323 DUP

\) Crik( S~i -"1

N309030-01
N309030-02
N309030-03
N309030-04
N3O9030-06

PAGE 1

XSPE.C
XSPEC
XSPEC
XSPEC
XSIEC

15
14
14
15
14

4.87
4.57
4.57
4.87
4.57

0.8415
0.8163
0.9101
0.9001

0.806

48.932
76.895

0
0

42.87

8.9E-09
.BE-09

8.9E-09
8.9E-09
8.9E-09

1.00
1.00
1.00
1.00
1.00

0.025
-0.00112

18.604
-0.114

0.307

588.871
617.8

400.53
819.98
644.02

0.653
0.614
0.982
0.918
1.135

cm
Cal
0)



WESTINGHOUSE/ HANFORD RADIOCIIEMISrRY

IODINE- 129 RESULTS

SDG HEIS

809324 80932:3
B09324
BLANK SPIKE
BLANK
809323 DUP

Lab
No.

1-129
Ru4lult
Cale.

N309030-01
N 3090343-02
N309033-03
01309030-04
IN30903-05

0.065
-0.003
42.080
-0.278
0.785

1-129
Rasult
Hpid

0.066
-0.002

42
-0.28

0.79

MDA MDA
Calc. Rpid.

0.405
0.370
0.522
0.380
0.500

2
1
2
2
2

'Je f, r, >2~ -cpj

C.

0

-J

, 'I -

17-feb-94 SIDG: 809324-TMA-592 PAGE 2



WESTINGHOUSE/ HANFORD RADIOCI IEMISTHY

U-233/234 RESULTS

HEIS
SDG No.

809324 809323
B09324
BLANK SPIKE
BLANK
B09323 DUP

Lab
No.

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

' SpI
DOt. And

SS-21
SS-3
SS-4
SS-19
SS-20

Detector
Ell.

0.2468
0.2766
0.2578
0.2628
0.2665

22-Feb-94 SDG: B09324-1TMA-592

Sample
Count
Ti no (min)

220.12
214.33
214.33
214.33
214.33

Bkgd
Count
Time(min)

2610.82
2353.32
2353.32
2366.75
2366.75

Tracer
Gross
Counts

452
266
454
420
368

Tracer
Bkgd
Counts

1
3
2
3
2

Spike
Act.

10.58
10.58
10.58
10.58
10.58

Tracer
Recovery

0.7163
0.4237
0.7763
0.7043
0.6087

2-22-q4
(I---'
Ye

N

r-
0
wa
00

, q J A, 11 -

PAGE I
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WESTINGHOUSE/ HANFORD RADIOCIIEMISTRY 22-Feb-94 SDG: B09i24-TMA-592

U-233/234 RESULTS

HEIS
SDG No.

Lab
No.

U234 U234
Gr-Cnis Bkgd Cnts

U234
U234 Decay
Lambda Factor

I U-234
U-234 U-234 MDA
Cac. Rptd Calc

B09324 B09323
809324
BLANK SPIKE
BLANK
809323 DUP

N309030-01
N309030-02
N309030--03
N309030--04
N309030--05

69
41

368
2

53

PAGE 2

1
3
1

2

1.1 7E-08
1.17 E-08
1.17E-08
1.17E-08
1.1/E-08

MDA
RpId

1.0000
1.0000
1.0000
1.0000
1.0000

0.717
0.682
3.8541
0.011.
0.661

0.69
0.68

3.5
0.00
0.65

0.049
0.145
0.049
0.053
0.085

0.1
0.2
0.3
0.1
0.1

(%LQea 1 ; -z2-, c

C
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WESTINGHOUSE/ HANFORD RADIOCHIEMISTRY 22-Feb-94 SDG: B09324-TMA-592

U 238/235 RESULTS

HEIS
SDG No.

Lab
No.

Sample
Spi Detector Count

Dat. Aml Ell. Time (min)

Bkgd
Count
Time (min)

Tracer
Gross
Counts

Tracer
Bkgd
Counts

809324 809323
809324
BLANK SPIKE
BLANK
B09323 DUP

N309030-01
N309030-02
N309030-03
N309030-04
1309030-05

S-21
SS-3
SS-4
QS-19
SS-20

0.2468
0.2766
0.2578
0.2628
0.2665

220.12
214.33
214.33
214.33
214.33

2610.82
2353.32
2353.32
2366.75
2366.75

452
266
454
420
368

1
3
2
3
2

10.58
10.58
10.58
10.58
10.58

0.7803
0.4237
0.7763
0.7043
0.6087

\I~ t~teQ 42-2;? ctq

r
C

PAGE 1

Spike Tracer
Act. Recovety



9

I i'*-

WEST INGHOUSEJ HANFORD RAIDIOCHEMISTR't 22-Feb-94 SDG: B09324-TMA-592

U 2381235 RESULTS

HEIS
SDG No.

Lab
No.

U-238 U-238 U-238
Gr-Cnis BkUd Cnis Lambda

U-238
Decay
Factor

U-235 U-235 U-235
Gr-CnIs Bkgd Crits Lambda

809324 809323
B09324
BLANK SPIKE
BLANK
B09323 DUP

\Jertk de

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

69
44

44'
1

45

PAGE 2

U-235
Decay
Factor

1 4.23E-13
0 4.23E-13
0 4.23E-13
0 4.23E-13
0 4.23E-13

1.0000
1.0000
1.0000
1.0000
1.0000

0
263

0
4

1
0
0
0
0

2.67E-12
2.67E-12
2.67E-12
2.67E-12
2.67E-12

1.0000
1.0000
1.0000
1.0000
1.0000

- 2-22-i

C.

0

I-.
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SDG: B09324-TMA-592

U 238/236 RESULTS

IIEIS
SOG No.

Lab
No.

U-238
U-238 U-238 MDA
Cale. Rptd Cale

MOA U-235 U-235
RpId Cale. Aptd.

809324 B09323
809324
BLANK SPIKE
BLANK
E09323 DUP

k.(kt

-c

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

0.717
0.789
4.694
0.011
0.583

U-235
MDA
Cale

PAGE 3

0.69
0.79
4.40
0.01
0.58

MDA
Rptd

0.049
0.138
0.081
0.087
0.099

0.1
01.1
0.3

0.1

0.0633
0.0000
2.7619
0.0000
0.0518

0.076
0.0
3.3
0.0

0.063

0.049
0.138
0.081
0.087
0.099

0.1
0.2
0.1

.1
0.1

lj( -I- li,



9'?? 3 225. 1899

WESTINGHOUSE/ HANFORD RADIIOCHEMISTRY 22-Feb-94 SDG: 809324-TMA-692

NEPTUNIUM-237

SoG HEIS

809324 809323
809324
BLANK SPIKE
BLANK
B09323 DUP

Lab
No.

Date Dot.
Anialyzed ID

N309030-01
N309030-02
N309030-03
N309030-04
1309030-05

10107/93
10/0693
10/18/93
10/07193
1(/07)93

Bpi Gross Count Bkg. Det.
Amt. Yield cnts Time cpm Eli.

SS-63
SS-64
SS-28
SS-66
SS-41

0.441
0.3579
0.4226
0.1751
0.3702

2
4

966
2
2

1039.62
1039.62
767.37

1039.62
1006.12

0.001
0.001

0
0.002
0.002

0.402
0.409
0.383
0.412
0.436

NIP-237
Result
Catc.

0.0023
0.0088
3.5034

-0.0005
-0.0000

INP-237
Result
IFpid

0.002
0.009
3.500
0.000
0.000

MDA MDA
Cac. Rptd.

0.01
0.01
0.01
0.04
0.02

Oe fi,( IeA

I

C0

PAGE 1

0.02
0.02
0.01
0.06
0.03

ilr2 - -2 12 -11
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SDG: B09324-TMA-592

Pu 239/238 RESULTS

HEIS
SDG No.

Lab
No.

Sample
Spi Detector Count

Del. Awl Elf. Time (min)

Bkgd
Count
Time (min)

Tracer
Gross
Counts

Tracer
Bkod
Counts

Spike Tracer
Act. Recovery

809324 809323
B09324
BLANK SPIKE
BLANK
B09323 DUP

-K2-2 2 cf

r.

C

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

SS-40
SS-41
SS-42
SS-48
SS-49

PAGE 1

0.411
0.4128
0.4054
0.3889
0.3654

947.62
947.62
947.62
942.78
942.78

2388.47
2388.47
2388.47

2393.8
2393.8

1251
1211
1101
662

1129

1
2
1
0
2

4.86
4.86
4.86
4.86
4.86

0.6607
0.6366
0.5895
0.3715
0.6739

&C I' Ge-co



WESTINGHOUSE HANI:ORD RADIOCHEMISTRY 'G

Pu 239/238 RESULTS

HEIS
SDG No.

Lab
No.

PUI-239 PU-239
Sr-Cits Bkgd Cnis

Pu-239
Pu-239 Decay
Lambda Factor

Pu-238
Pu-238 Pu-238 Pu-238 Decay
Gr-Cnts Bkgd Cnts Lambda Factor

B09324 809323
809324
BLANK SPIKE
BLANK
B09323 DUP

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

8
9

507

1
1
3
0
2

7.78E-08
7.78E-08
7.78E-08
7.78E-08
7.78E-08

0.9999
0.9999
0.9999
0.9999
0.9999

8
5

2'2
a
2

7
2
4

2.20E-05
2.20E-05
2.20E-05
2.20E-05
2.20E-05

0.9794
0.9794
0.9794
0.9795
0.9795

( weLI

CJ10

CI

22-Fob-94 SDG: B091324-TMA-592 PAGE 2
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WESTINGHOUSE/ HANFORD RADIOCHEMSTRY 22-Feb-94 SDG: B09324-TMA-592

Pu 239/238 RESULTS

HEIS
SDG No.

Lab
No.

Pu239
Pu239 Pu239 MDA
Calc. Rptd Calc

Pu238
MDA Pu238 Pu238 MDA MDA
RpId Calc. RpId. Calc Rptd

B09324 109323 N309030-O1 0.012 0.012 0.008
1309324 N309030-02 0.014 0.014 0.008
BLANK SPIKE N309030-.03 1.003 1.000 0.016
BLANK N309030'-04 0.003 0.003 0.025
109323 DUP N3090301-05 -0002 -0.002 0.013

0.01 0.0000 0 0.024
0.01 -0.0055 -0.005 0.024
0.02 0.0305 0.030 0.025
0.03 0.0203 0.020 0.022
0.02 -0.0040 -0.004 0.018

PAGE 3

0.03
0.03
0.03
0.03
0.02

Y~~ er 4 o
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SDG: B09324-TMA-592

AM 241 RESULTS

HEIS
SDG No.

Lab
No.

Sample
SoI Detector Count

Dot. Ant Elf. Time (min)

Bkgd
Count
Time (min)

Tracer
Gross
Counts

Tracer
Bkgd
Counts

Spike Tracer
Act. Recovery

809324 009323
009324
BLANK SPIKE
BLANK
809323 DUP

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

85-29
SS-30
SS-42
SS-43
SS-37

1
1
I
1
1

0.3904
0.3698

0.392
0.369
0.402

771.6
771.6

769.93
764.45

771.6

258.68
2588.68

2589.6
2588.68
2588.68

1316
1119
1005
1163
1372

4
3
4
2
5

4.95
4.95
4.95
4.95
4.95

YQf(Ce

0.8818
0.7916
0.6719
0.8325
0.8926

-k ?--2 2 A q

PAGE 1

f
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WESTINGHOUSE/ HANFORD RADIIOCHEMISTRY

AM 241 RESULTS

22-Feb-94 SDG: B09324-TIMA-592

HEIS
SDG No.

809324 809323
-809324
BLANK SPIKE
BLANK
B09323 DUP

Lab
No.

AM-241 AM-241 AM-241
Gr-Cnts Bkgd CnIs Lambda

N309030-01
N309030-02
N309030-03
N309030-04
N309030-016

18
12

407
7

14

11 4.03E-06
8 4.03E-06
9 4.03E-06

10 4.03E-06
12 4.03E-06

AM-2411
Decay
Factor

0.9969
0.9969
0.9969
0.9969
0.9969

AM-241
AM-241 AM-241 MDA
Caic. Apid Calc

0.012
0.008
0.887

-0.006
0.003

0.009
0.004
0.88

0.0280.026
o. oae
0.O3 1

-0.01 0.028
0 0.026

MDA
RpId

0.03
0.03
0.04
0.03
0.03

~9f%~

PAGE 2

00

N)e f I ect
-2 - -2 -Z -0 1
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WESTINGHOUSE/ HANFORD RADIOCHiEMISTRY 22-Feb4 SDG: 809324-TMA-592

CM 244 RESULTS

HEIS
SDG No.

Lab
No.

CM-244
CM-244 CM-244 CM-244 Decay,
GV-Cuils Bkgd Cnts Lambda Faclor

CM--244 CMI-244
Calc. Rpid

809324 B09323
809324
BLANK SPIKE
BLANIK
B09323 DUP

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

6
4

282
7
5

13 1.06E-04
9 1.06E-04
7 1.06E-04
8 1.06E-04
8 1.06E-04

0.19212 -0.013 -0.014 0.031
0.9212 -0.011 -0.012 0.030
0.9214 0.663 0.61 0.030
0.9219 -0.002 -0.004 0.027
0,9212 -0.005 -0.007 0.023

0.03
0.03
0.03
0.03
0.03

JQr~('~cO

(

0

CM-244
MDA
Calc

PAGE 2

MDA
Rpid

i -
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WESTINGHOLISEJ HANFORD RAIDIOCIEMISTRY 22-Feb-94 SDG: B09324-TMA-592

CM 244 RESULTS

. HEIS
SDG No.

Lab
No.

Sample
Spi Detector Count

Det. Arnt Eli. Time (imin)

Bkgd
Count
Time (min)

Tracer
Gross
Counts

Tracer
Bkgd
Counts

Spike Tracer
Act. Recovery

B09324 909323
809324
BLANK SPIKE
BLANK
809323 DUP

N309030-01 88-29
N309030-02 SS-30
N309030-03 SS-42
N309030-04 SS-43
N309030-5 SS-37

\I

r
0
C-i,
0

1
1
1
1
1

PAGE 1

0.3904
0.3698

0.392
0.369
0.402

771.6
771.6

769.93
764.45

771.6

2588.68
2588.68

2589.6
2588.68
2588.68

13111
1119
1006
1161JI
1372!

4

4
2
5

4.95
4.95
4.95
4.95
4.95

0.8818
0.7916
0.6719
0.8325
0.8926

-2 2 -94


