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TELEOYNE ISOTOPES

REPORT OF AMALYSIS

WORK ORDER NUMBER CUSTOMER P.0. NUMBER
S JOSIE EDWARDS 4-3831 LL-1140-F4
WESTON/WFSTINGHOUSE/HANFORD
208 WEL POOL ROAD
PICKERING CREEK INOUSTRIAL PARK
LIOMVILLE PA 19341-1313
SOLIDS
TELFDYNE COLLECTION-DATE
SAMPLE CUSTOMER'*S STA START sTOoP ACTIVITY
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET)
26049 9309L885-001 ROBYJO 08/02 SR-90 1.2 +-0.1 E 00
TC-99 LteTe 9. E-O1
Y¢-99 - lel +-5.41€-01
SR’9° LoTo Se E-OZ
BE-7 8.69+-0.87E 00
BE-7 LeTse 1o E 00
K-40 5¢91+-0.59€E 00
K-40 LeTe 2. E 00
HN'S" LoTo 6o E-OZ
» MN-54 -~ 608 +-34,1E-03
- cg-58 L.T. 8. E-02
co-58 - 4,9 +- 5.,0E-02
FE-59 LeTe 2. E-01
FE-59 - 6e1 +-124.E-03
C0-60 LeTe 5. E-02
C0-60 22 *+- 2.8E-02
IN-65 LeTe l. E-Ol
IN-65 lel +- 7.0E-02
ZR-95 LeTa 9. E-02
ZR-95 2.9 +- S5.1E-02
RU—103 LoTo le E-Ol
RU-103 4.9 +- 7.0E-02
RU-106 LeTe 5. E-01
RU-106 1e3 +- 3.1E-01
1-131 LeTe 5o E 00
1-131 8.2 +-28.0E-01
Cs-134 LeTe 6. E-02
CS-134% 6.9 +-351.E-04
Cs-137 7.80+-0,78E-01
Cs-137 LeTe 1. E-01
BA-140 LeToe 8o E-01
BA-140 2el +- 4.,8E-01

DATE RECEIVED

09/14/93

NUCL-UNIT-Z%
U/M =

DATE

(4 4

p]
RUN DATE 10/28/93‘

DELIVERY DATE

10/17/93

MID-COUNT
TIME
TIME

10/20
10/07
10/07
10/20
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09724
09/24
09724
09/24
09/24
09/24
05/24
C9/24
09/24
09724
09/24
059/24
09/24
09/24
09/24
09/24
09/24

VOLUME - UNITS
ASH-WGHT-% =

10.82 =

PAGE
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK DRDER NUMBER CUSTOMER P.0. NUMBER
MRS JOSIE EDWARDS 4-3831 LL-1140-F4
WESTNAN/HESTINGHOUSE/HANFORD
.} .SH PONL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313
SotLTIDS
TELEDYNE COLLECTION-DATE
SAMPLF CUSTOMER?®S STA START sTOP ACTIVITY
N BER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET)
26049 9309L885-001 BO8YJO 08702 CE-141 LeTe 2. E-O1
CE-141 4e¢5 +-11.4E-02
CE-144 LeTe 3. E-01
CE-144 - 4.0 +-18.8E-02
EU'ISZ LeTe 2e E-Ol
EU-152 - 2.9 +- 1.0E-01
EU-154 LeTe 1o E-01
Ell-154 - 4.9 +- 9.1€E-02
E 5 LeTe 2. E-01
. EU-155 - Sel 4- 0.9E-01
) RA-226 LeTe 1. E 00
RA-226 - le6 +- S5.6E:
TH-228 3.27+4-0,47E-01
TH-228 L.T. l- E-Ol
TH-234 LeTs 1. E 00
TH-234 - 7.6 +- 5.6E-01
TOTAL-U LeTe 1. E 00
TOTAL-U- 7.584-5.61E~-01
26050 9309L885-002 BOBYMO 09707 SR-90 Te2 +4-2.3 E-02
TC-99 LeTe 5. E-01
TC-99 2¢3 +-3.44E-01
SR-90 LeTe 2. E-02
BE-7 4.034-0.40E 00
BE-7 LeTe 6. E-O01
K-40 5¢90+-0.59E 00
K-40 LeTe 1. E 00
MN-54 LeTe 4. E-02
MN-54 6e5 +-22,.3E-03
co-58 LeTe 4o E-02
co-58 - 7¢8 +-24.4E-03
FE-59 LeTe 8. E-02

DATE ECEIVED

09/14/93

NUCL-UNIT-2%

U/M = D

DELIVERY DATE

10/17/93

MID~COUNT
TIME
ATE TIME

09724
09724
09724
09/24
09/24
09724
09724
09724
09724
09/24
09724
09724
09/24
09724
09/24
09724
09724
09724

10/20
10707
10707
10/20
09724
09724
09724
09724
09724
09724
09724
09724
09724

8.76 *

m

\}
RUN DATE 10/28/935
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TELEDYNE ISOTOPES
Al
REPORT OF ANALYSIS RUN DATE 10/28/93

WORK 0Of R NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE PAGE 3

MRS JNSTF EDWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93
WFSTON/'  TTMGHOUSE/HANFORD
208 WFIsH 1 )L ROAD

PICKE! CREEK INDUSTRIAL PARK

LIONViLLE PA 19341-1313
SoLIDS

TFI EDYNE COLLECTION-DATE MID-COUNT

IPLE CUSTOMER'*S STA START sTOP ACTIVITY NUCL-UNIT-Z TIME VOLUME - UNITS
IBER IDENTIFICATION NUM DATE =~ IE DATE TIME NUCLIOE (PCI/GM WET) U/M = DATE TIME ASH=-WGHT-%X = LAB,.

26050 9309L885-002 BO8YMO 09/07 FE-59 265 +- 4,9E-02 09724 4
C0-60 LeTe 3. E-02 09/24 4
C0-60 leb6 +- 2.0E-02 09724 4
IN-65 LeTo 8¢ E=-02 09/24 4
IN-65 602 +-45.,7E-03 09724 4
IR-95 LeTe 4. E-02 09724 4
IR-95 3.1 +- 2,6E-02 09724 4
RU-103 LeTe 4. E-02 09724 4
RU-103 le2 +- 2.6E-02 09724 4
RU-106 LeTe 3. E-01 09724 4
RU-106 1.0 +- 2,1E-01 09/24 4
I-121 LeTe Io E-O1 09/24 4
I-1: 1.0 +- 8.9€E-02 09724 4
CS-1s54 LeTe 4o E=-02 09724 4
CS-134 60l +-24,2E-03 09/24 4
€csS-137 4.,60+4-2.12E-02 09724 4
€cS-137 LeTe 4o E-02 09724 4
BA-140 LeTe 8¢ E-~02 09/24 4
BA-140 le2 +- 5.,2E-02 09724 4
CE-141 LeTe 6o E-02 09/24 4
CE-141 1e7 +- 3,7€-02 09/24 4
CE-144 LeTe 2. E-01 09724 4
CE-144 le3 +- 1.2E-01 09724 4
EU-152 LeTe 1o E=-01 09724 4
EU-152 3.8 +- 0.8E-01 09724 4
EU-154 LeTe 2. E-01 09724 4
EU-154 lel +- 0.8E-01 09/24 4
EU~155 LeTe 1 E-01 09724 4
EU-155 50 +- 0.7E-01 09724 4
RA-226 LeTe 7« E-01 09724 4
RA-226 245 +- 4,0E-01 09/24 4
TH-228 3.08+-0433E-01 09/24 4
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TELEDYNE ISOTOPES .
REPORT OF AMALYSIS RUN DATE 10/28/?3
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE PAGE 4
MRS JOSIFE EDWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93

WESTON/WESTI HOUSE/HANFORD
208 WELSH POuL ROAD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313
soL I DS
TELFDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER?®S STA START sSTOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS

NUMBRER IDENTIFICATION NUM DATE - e DATE TIME NUCLIDE (PCI/GM WET) U/M = DATE TIME ASH=-WGHT-% » LAB.

26050 9309L885-002 BO8YMO 09/07 TH-228 LeTe 8. E-02 09/24 4

TH-234 LeTe 7 E-O01 09/24 4

TH-234 - 8.8 +- 64,2E-01 09/24 4

TOTAL-U LeTe 7. €E-01 09/24 4

TOTAL-U- 8.764-4.24E-01 09724 4

26051 9309L885-003 BOBYM] 09/07 SR-90 5S¢0 +-0.9 E-02 10720 6.14 = 3

TC-99 LeTa 6o E=-O01 10707 3

TC-99 3e1 +-34.9E-02 10/07 3

. SR-90 LeTe 7. E-03 10720 3

’ BE-7 1.49+-0.20E 00 09/24 4

BE-7 LeTe 3o E-01 09724 4

K-40 T.26+-0673E 00 09/24 4

K-40 LeTe 1. E 00 09724 4

MN-5¢4 LeTe 2o E-02 09724 4

MN-54 -~ le4 +-14.8E-03 09/24 4

cD-58 LeTe 3o E-02 09/24 4

c0-58 - 263 +-17.6E-03 09/24 4

FE-59 LeTe 6o E-02 . 09/24 4

FE-S9 -~ 9.7 +-37.1E-03 09/24 4

C0-60 LeTe 2. E-02 09724 4

cC0-60 - 8el +-140,E-04 09/24 4

IN-65 LeTe 5. E-02 09724 4

‘. IN-65 29 +-32.1E-03 09724 4

- ZR-95 LeTe 3o E-02 09/24 4

IR-95 8e4 +-16.8E-03 09/24 4

RU-103 LeTe 3. E-02 09724 4

RU-103 Bel +-17.6E-03 09/24 4

RU-106 LeTe 2. E-01 09/24 4

RU-106 - leb +-14.1E-02 09724 4

1‘131 LoT' lo E“Ol 09/24 4

I1-131 7«0 +-59,2E~03 09724 4
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS RUN DATE 10/28/93

}

WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE PAGE S

MRS JOSIE EDWAONS §-1 1 LL-1140~F4 09/14/93 10/717/93

WFSTON/WESTIN IUSE/HANFORD

2 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313

soL I DS

TELEDYNE COLLECTION-DATE MIO-COUNT

SAMPLE CUSTOMER*S STA START sToP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS

NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) U/M = DATE TIME ASH-WGHT-X = LAB.

26051 9309L885-003 B08YM] 09707 CS-134 LeTe 3. E-02 09724 4
CS-134 8e6 +-16.0E-03 09724 4
Cs-137 LeTe 3. E-02 09724 4
€s-137 0.0 +- 1.6E-02 09724 4
BA-140 LeTe 5. E-02 09724 4
BA-140 3.8 +-32.6£-03 09724 4
CE-141 LeTe 4o E-02 09724 4
CE-141 - 3e2 +- 2.4E-02 09/24 4
CE-144 LeTe 1o E-01 09724 4

3 CE~144 - 3.0 +- 7.8E-02 09724 4
) EU-152 LeTe 7. E-02 09/24 4

EU-152 - 3.2 +- 4.5E-02 09/24 4
EU-154 LeTe 8. E-02 09/24 4
EU-154 3.1 +- 4.8E-02 09724 4
EU-155 LeTe 7. E-02 09724 4
EU-155 - 306 +~- 0.4E-01 09724 4
RA-226 LeTe 5. E-01 09724 4
RA-226 - 2.2 +- 2.7€-01 09724 4
TH-228 5¢86+-2.16E-02 09/24 4
TH-228 LeTe 4o E-02 09/24 4
TH-234 LeTe 5. E-01 09/24 4
TH-234 - 41 +- 2.7€-01 09724 4
TOTAL-U LeTe 5. E-01 09724 4
TOTAL-U- 4.09+-2.,72€E-01 09724 4

26052 9309L885-004 B808YM2 09707 SR-90 LeTe 2. E-02 10720 9.23 = 3
TC-99 LeTe 5. E-01 10707 3
TC-99 - Tel +-27.1E-02 10/07 3
SR-90 2.0 +-1.62E-02 10/20 3
BE-7 LeT. 3. E-01 09724 4
BE-7 269 +-198.F-03 09724 4
K-40 Tel5+-0.71E 00 09/24 4
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TELEDYNE ISOTQPES y
REPORT OF ANALYSIS RUN DATE 10/28/93
)
WORK ORDER NUMBER CUSTOMER Po.0O. NUMBER DATE RECEIVED DELIVERY DATE PAGE 6
MRS JOSIE ENWARNS 4-3831 LL-1140-F4 09/14/93 10/17/93
WESTON/WESTINGH SE/HANFQRD
2NR WELSH POOL RUAD
| ERING CREEK INDUSTRIAL PARK
LIUnNVILLE PA 19341-1313
soLIDS
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER®S STA START sTOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM OATE TIME DATE TIME NUCLIDE (PCI/GM WET) us/M = DATE TIME ASH-WGHT-%X = LAB.
26052 93091 885-004 BOBYM2 09/07 K-40 LeTe 1. E 00 09/24 4
MN-54 LeTe 4. E-02 09/24 4
MN-54 1¢2 +- 2.1E-02 09/24 4
c0-58 LeTe 4o E-02 09/24 4
co-58 - le7 4~ 2.4E-02 09/24 4
FE-59 LeTe 8. E-02 09/24 4
FE-59 - 2.3 +- 5.1E-02 09/24 4
€0-60 LeTe 3¢ E-02 09/24 4
co-60 - 3.2 +-20.5E-03 09/24 4
s IN-65 LeTe 7o E-02 09/24 4
) IN-65 - 19 +- 4.5E-02 09/24 4
IR~-95 LeTe 4o E-02 09/24 4
IR-95 1.9 +- 2.5E-02 09/24 4
RU-103 LeTe 4o E-02 09/24 4
RU-103 - le4 +- 2.5E-02 09/24 4
RU-106 LeTe 3. E-01 09/24 4
RU-106 1.8 +-20.1€-02 09/24 4
. 1-131 LeTe 1. E-01 09/24 4
B I-131 - 2.6 +~ 8.TE-02 09/24 4
CS-134 LeTe 4. E-02 09/24 4
Cs-134 4.1 +-229.E-04 09/24 4
cs-137 LeTe 4o E-02 09/24 4
cs-137 1.5 +- 2.3E-02 09/24 4
. 8A-140 LeT. 8. E-02 09/24 4
= BA-140 - Bel +~48,8E-03 09/24 4
CE-141 LeTe 6. E-02 09/24 4
CE-141 - 1.7 +~ 3.,6E-02 09/24 4
CE-144 LeTe 2. E-01 09724 4
CE-144 - 3,4 +-11.7€-02 09724 4
EU-152 LeTe 1. E-01 09/24 4
gEyU-152 - Gokh +- 6.4E-02 09/24 4
EU-154 LeTe 1o E-01 09/24 4
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TELEDYNE ISOTOPES . N
REPORT OF ANALYSIS RUN DATE 10/28/%3
)
WORK Of NUMBER CUSTOMER P.0., NUMBER DATE RECEIVED DELIVERY DATE PAGE . 7
JIOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93 10717793
IN/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PI. ERING CREEK INDUSTRIAL PARK
LT VILLE PA 19341-1313
soLTI1DOS
TELED = COL! FCTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA STAF sToe ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
MBER TOENTIFICATION NUM DATE ' IME DATE TIME NUCLIDE (PCI/GM WET) Us/M = DATE TIME ASH-WGHT-X * LAB.
26052 9309L885-004 BO8BYM2 09707 EU-154 - le5 +-64.4E-03 09/24 4
EU-155 LeTe 1o E-01 09/24 4
EU-155 - 4el +- 0.6E-01 09/24 4
RA-226 LeTe 6o E-O01 09/24 4
RA-226 - lel +- 3.7€-01 09724 4
TH-228 LeTe 6o E-02 09/24 4
TH-228 23 +- 3.4E-02 09724 4
TH-234 LeTe 6o E-01 09724 4
TH-234 - 203 +- 3.8E-01 09/24 4
s TOTAL-U LeTe 6o E-01 09724 4
’ TOTAL-U- 2¢34+-3,81E-01 09724 4
26053 9309L885-005 BO8YM3 09707 SR-90 2.1 +-0.6 E-02 10720 4.97 » 3
TC-99 LeTe 4o E-01 10707 3
TC-99 2,0 +-2,56E-01 10/07 3
- SR-90 LeTe 7. E-03 10720 3
BE-7 LeTe 5. E-O1 09725 4
BE-7 lel +- 3,2E-01 09725 4
K-40 4e49+4-04,45E 01 09725 4
K=40 LeTe 3. E 00 09/25 4
MN-54 LeTe 6o E-02 09/25 4
MN-54 3.7 +- 3.4E-02 09725 4
- c0-58 LeTe 6o E-02 09725 4
- co-58 - 202 +- 3.8E-02 09725 4
FE-59 LeTe 2. E-01 09725 4
FE-59 - 3,8 +- 9,3E-02 09725 4
C0-60 LeTe Seo E-02 09/25 4
C0-60 1.6 +-31.9E-03 09/25 4
IN-65 LeTe 1o E-01 09725 4
IN-65 - 3.6 +- B.5E-02 09725 4
IR-95 LeTe 7« E-02 09725 4
IR-95 3,7 +- 4,0E-02 09/25 4



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER
MRS JOSIE EDWARDS 4-3831
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

SOLIDS

TELEFDYNE
SAMPLE
NUMBER

COLLECTION-DATE
START STOP
DATE TIME DATE TIME

CUSTOMER"S
IDENTIFICATION

STA
NUM
26053 9309L885-005 RU~-103
RU-103
RU-106
RU-106
I-131

I-131

CS-134
CS-134
Cs-137
Cs-137
BA-140
BA-140
CE-141
CE-141
CE-144
CE-144
EU-152
EU-152
EU-154
EU-154%
EU-155
EU-155
RA-226
RA-226
TH-228
TH-228
TH-234%
TH-234%

BOBYM3 09707

TOTAL-U

CUSTOMER P.0.

NUCLIDE

TOTAL-U-

NUMBER

LL-1140-F4

ACTIVITY
(PCI/GM WET)

LoT. 7- E—OZ
67 +-40.5€E-03
LeTe Se E-01
8¢6 +-31.9E-02
LeTos 20 £-01
3.3 +-141.E-03
LeTe 6. E-02
9.0 +-36.6E-03
LeTe 6. E-02
2.7 +- 3.7E-02
LeToe 1. E-01
4ol +- 6.8E-02
LoTu 9. E“OZ
8.8 +-55.3E-03
LeTe 3. E-O1
8el +-17.7E-02
LeTe 2. E-0I
1.0 +- 1.0E-01
LeTe 2e E-01
0.0 +- 1.1E-01
L.T- 2. E—Ol
7«3 +- 0.9E-01
LeT. 1. E 00
le4 +- 5.5E-01
LeTe 1. E-01
6.9 +- 5.5E-02
LeTe 1o E 00
F.0 +- 5.6E-01
LaTe 1. E 00
9.03+4-5,64E-01

09714793

NUCL-UNIT-%

Us/M =

DATE RECEIVED

DELIVERY DATE

10717793

MID-COUNT

T
DATE

09/
09/
09/
09/
09/
09/
09/
09/
09/

IME
TIME

25
25
25
25
25
25
25
25
25

09/25
09725
09725

09/
09/
09/
09/
09/
09/
09/
09/
09/
09/

25
25
25
25
25
25
25
25
25
25

09725
09725
09725
09/25

09/
09/

25
25

09725
09725

)

(SP)

¥
RUN DATE 10/28/93

PAGE

VOLUME =~ UNITS
ASH-WGHT-Z =

LAB.
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MEMORANDUM

TO: 200 Area Biota Project QA Record April 9, 1994

FR:  Susan Winter, Golder Associates In% é )

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 26049-
WES-1334 (923-E416, Filename 26049RAD.BIO)

INTRODUCTION

This memo presents the results of data validation on data package 26049-WES-1334 consisting
of five (5) solid (veg * "ion) samples submitted for radiochemistry analysis. The samples were
analyzed by the Teledyne Isotopes laboratory using WHC approved methods. A list of
samples validated is provided in the following table.

SAMPLE ID r SAMPTE DATE MENIA ANALYSIS
BO8YJO I 08/02/93 SOLID (Vegetation) SEE NOTE 1
BO8YMO* 09/07/33 SOLID (Vegetation)
BOSYM1 09/07/93 SOLID (Vegetation)
BOSYM2 09/07/93 SOLID (Vegetation)
BO8YM3 09/007/93 SOLID (Vegetation)
* Indicates sample which received 100% validation.
Note 1. All samples were analyzed for technetium-99, strontium-90, total uranium and gamma spectroscopy.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1992). This validation report has been technically reviewed
against the revised validation procedures (WHC 1993b) and where appropriate, changes to
qualifications have been made. Attachments 1 through 5 provide the following information
as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.
Qs> 001
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Data Package ID: 26049-WES-1324 _ Analysis: Radiochemistry

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

Completeness. The data package was complete for all requested analyses. A total of five
samples were validated in this data package with a total of 125 determinations reported, all of
which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

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

1 (S

The following deficiencies were identified during data validation which required qualification
of data as estimated.

Cherri~~! Yield
o Technetium-99 chemical yield for samplés B08YJO, BO8YM1, and B08Y]JO
(duplicate) were less than 30% but greater than 10%. Therefore, the associated
results have been qualified as estimated (UJ).
DATA REPORTING

. Sample results reported as less than (L.T.) by the laboratory have been
qualified as undetected (U) on the laboratory results form (see Attachment 3).

. Secondary results reported by the laboratory have been crossed out, initialed
and dated to clarify reported laboratory results (see Attachment 3).

REFERENCES

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

WHC 1993a, Validation of 200 Area Biota Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order S-94-16, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

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

GLOSSARY OF DATA REPORTING QUALIFIERS

003



UJ -

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

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.

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 be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is « 'ffied as estimated due to a quality control deficiency identified during d: -
validation. The associated data should be considered usable for decision making

purposes.

Indicates the constituent was analyzed for and not 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.

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.
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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X

800 -

validated Data Summary, Data Package: 26049-WES-1334

Samp# B08YJO BO8YMO BOBYM1 1BYM2 BOBYM3
Date 8-2-93 9-7-93 9-7-93 v-7-93 9-7-93
Location 216-A-24 SADDLE LAKE SADDLE LAKE ¢ ILE LAKE SADDLE LAKE
Type CHEATGRASS CHEATGRASS WILLOW \TTAIL RUSSIAN THIS.
Comments e --- eoe .- ---
Parameter | Units Result Q Result Q Result Q Result Q Result Q
STRONT IUM-90 pCi/g 1.200 0.072 0.050 n 020 u 0.021
TECHNETIUM-99 pCi/g 0.900 ud 0.500 u 0.600 us 500 u 0.400 u
BERYLLIUM-7 pCi/g 8.690 4.030 1.490 v.300 U 0.500 u
POTASSIUN-40 pCi/g 5.910 5.900 7.260 7.150 44,900
MANGANESE-56 pCi/g 0.060 u 0.040 u 0.020 u 0.040 u 0.060 u
COBALT-58 pCi/g 0.080 1] 0.040 ] 0.030 1] 0.040 u 0.060 u
IRON-59 pCi/g 0.200 u 0.080 1] 0.0460 u 0.080 U 0.200 ]
COBALT-60 pCi/9 0.050 U 0.030 1] 0.020 U 0.030 U 0.050 1]
ZINC-65 pCi/g 0.100 V] 0.080 U 0.050 V] 0.070 U 0.100 U
ZIRCONIUM-95 pCi/g 0.090 1] 0.040 1} 0.030 1] 0.040 u 0.070 u
RUTHENIUM-103 pcisg 0.100 u 0.040 u 0.030 U " 040 [V} 0.070 u
RUTHENIUM-106 pCi/9 0.500 1] 0.300 u 0.200 U 300 U 0.500 1}
10DINE-131 pCi/g 5.000 u 0.100 1] 0.100 U 100 U 0.200 U
CESIUM-134 pCi/g 0.060 u 0.040 1} 0.030 u 040 u 0.060 u
CESIUM-137 pCi/g 0.780 0.046 0.030 [} 040 ] 0.060 u
BARIUM-140 pCi/g 0.800 1] 0.080 u 0.050 [} 080 U 0.100 u
CERIUM-141 pCi/g 0.200 1] 0.060 u 0.040 u 060 u 0.090 u
CERIUM-144 pCi/g 0.300 u 0.200 u 0.100 u 200 u 0.300 u
EUROPIUM-152 pCi/g 0.200 u 0.100 U 0.070 u 100 - u 0.200 u
EUROPIUM-154 pCi/g 0.100 u 0.200 u 0.080 1] n_100 u 0.200 1]
EUROPIUM-155 pCi/g 0.200 u 0.100 u 0.070 u \ u 0.200 u
RADIUM-226 pCi/g 1.000 U 0.700 U 0.500 U i U 1.000 U
THORIUM-228 pCi/g 0.327 0.308 0.059 t u 0.100 1]
THORIUM-234 pCi/e 1.000 1] 0.700 u 0.500 1] [ u 1.000 U
TOTAL URANIUM pCi/g 1.000 U 0.700 1] 0.500 U | u 1.000 U

V) c.és:\'\cg
£ o
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TELEDYNE ISOTOPES )
REPORT OF AMALYSIS RUN OATE 10/28/933
WORK ORDER NUMBER CUSTOMER P.O. NUMBER OATE RECEIVED DELIVERY OATE PAGE t
MRS JOSIE EDWAROS 4-3831 LL-1140-F4 09/14/93 10/17/93

WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAOD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313 o
soLIDS R
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA  START sToP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) u/m DATE TIME ASH-WGHT-% @ LAB.
26049 9309L885-001 BOBYJO 08/02 SR-90~ 1.2 +-0.1 E 00 10/20 10.82 = 3
TC-99- L.T. 9. E-01 10707 G— (LT 3
JC=99- a — 1.1 4B 41F=0t— e 10/07 3
S5RGBT, B, - BR—— 15420 3
BE-7 - 8.69+-0,87E 00 09724 M 4
A\ k-)l\ BE-7 teFr——E—00 89424 4
K-40~ 5.91+-0.59€ 00 09/24 —#/J//é 4
; 4
C\\(o‘}(«?g&&% MN-56- LeTe 6. E-02 09724 W\ 2
C0-58~ L.T. 8. E-02 09724 W 4
£0-58<m — 49 4~ 5 0F-02 ————— — 09/24 4
FE-59 - LeT. 2. E-O1 09724 4
FE-59sm fol 4124 E=03—— 09724 4
C0-60~ L.T. 5. E-02 09724 \X 4
€0-60<4———Jvd +— 28602 ——— —  09/24 4
IN-65- LeT. 1. E-01 09/24 U 4
ETVY TSI B 3.7 -FV.F S — Y-V 1 7 4
ZR-95~ LeT. 9. E-02 09724 A 4
2R-957 2.0 4 S Eg) . 09/24 4
RU-103~ LeTe 1. E-01 09/24 U, 4
RU~103 T 4§ 4 P GEARR O R 4
RU-106~ L.T. 5. E-01 €9/26 1 4
- 4
z 4
CS-134- LeTe 6. E-02 09/24 U, 4
. Z 4
CS-137~ 7480+-0,78E-01 09/24 4
£8=137" Lol 1 E=0l 09/L24— '}
BA-140- L.T. 8. E-01 09724 W 4
BAI4O L Il A b BE-O 09/ 24— 4
(=) “ <
o LJ \ CexSted
7-) 9\‘\\6\
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS RUN DATE 10/28/93;
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY ODATE PAGE 2
MRS JOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93 10717793 N

WESTON/WEST INGHOUSE/HANFORD
208 WELSH PDAL ROAD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313
SOLIDS Q
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA  START STOP ACTIVITY NUCI -UNIT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) |48 DATE TIME ASH-HGHT-% @ LAB.
26049 9309L885-001  BOBYJO 08/02 CE-141- L.T. 2. E-01 09/24 \O 4
Tty 5t E~02— — 09/24 4
CE-144~ L.T. 3. E-O1 09724 \4, 4
CE~14b4lm 4 O 4=)}8.BE~G2 —  09/24 4
~. EU-152~ LeTe 2. E-O1 09724 4
a\b— -\’ad‘ -su—&se—’——-——a#-ﬁ-—l-rom—————ompu 4
EU-154~ L.T. 1. E-O1 09/24 \U . 4
\ A\ R U=} 4 L 4.9 e G E-R 0 4/24— ’ 4
Qe f&.‘\&%{:’ EU-155~ L.T. 2. E-O1 09724 \\ 4
“EU=155Zm 5] 4e 0 9E~0}— 69424 4
RA-226~ L.T. 1. E 00 09/24 \U 4
RA=226Zm ] b hm 5 HEaOL— 09/ 34 4
TH-228~ 3.274-0.47E-01 09724 4
FH-228< T, 1. E~0}—  09/24 4
TH-234- LeT. 1. E 00 09724 4
JIH=234 7~ Job_t=_5,6E=01 09 /L 24 4
TOTAL-U- L.T. 1. E 00 09/24 A 4
FOTAL Yo T+ 5B b E— O3 G£ 24— 4
26050 9309L885-002 BO8YMO 09/07 SR-90 - 7.2 +-2.3 E-02 10/20 8.76 ¢ 3
TC'99/ LaTo 5- E-Ol 10/07 \;\ 3
b FoP-Y- 9 203 =3 L4E=01] 10/02 3
GR-9Qe= T, 2 ec.ga 15729 3
0 : BE-7- 4.034-0.40E 00 09724 4
Sead\e AWPASS) BE~7= freFr——6v—E—01 09424 4
K~40.- 5.90+-0.59E 00 09/24 4
‘ D 4 Kbt Fr—t— 00— 09/ 24— 4
Qe ‘QQ“*%S MN-54 ~ LeTe 4. E-02 09/24 1 4
=54 6v5—4m22,3E=03 09/24 4
C0-58- LeTe 4o E-02 _ 09/24 4
€658 N 09424 4
FE-59~ L.T. 8, E-02 09/24 U4 4
(o= .
u; o U@‘Sxex




TELEDYNE ISOTOPES
3

REPORT OF ANALYSIS RUN DATE 10/28/93
WORK ORDER NUMBER CUSTOMER P.0es NUMBER { 'E RECEIVED DELIVERY DATE AGE 3
MRS JOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93

WFSTOM/WHESTIMGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313
soLI1oDS o
TELEDYNE COLLECTIDON-DATE MID-CDUNT
SAMPLE CUSTOMER'S STA  START STOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
MUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) U/N % DATE TIME ASH-WGHT-% = LAB.
26050 9309L885-002 BOBYMO 09707 FE~B9< 2.5 e 4 9E-p2 0Gr34 4
€0-60" LeTe 3o E-02 09724 iy, 4
€060 I bt P B2 09424 3
IN-65- LeT. 8. E=~02 09724 4
ZNabS = — b D bmh 5 I~ O B4 4
ZR-95 - LeTe 4o E-02 09724 \\ 4
SL&\'& Lo}ée_ ZR=IE 3]t D 6 EmOT— 0924 ; 4
~ RU-103~ LeTe 4o E=-02 09724 \A 4
RU~IO0F = 1,2 b 2, 6F=2— 09/24 4
RU-106- LeTe 3. E-01 09724 \ L 4
Q\C‘ﬁ( <aSs RYU~106"m 1.0 ¢= 2.1E-01 09724 4
& I-131- LeTe 1o E-01 09724 4
d-}Blm 1 0 = 8 GE~R——  09/24 4
CS-134~ LeTe 4o E-02 09724 \\ 4
S 6wl b2l 2E~Q3— 09224 4
€s-137- 4,604-2,12E-02 09/24 4
—€5-133< teTv—~te—E=Q2 09424 4
BA-140- L.Te 8. E-02 09724 U 4
BA—140= Ju2—a 5 42E=02 09/24 4
CE~141- LeTe 6o E-02 09724 4
CE~IAtEm 1P e B PR OGS 24— 4
CE-164~ LeTe 2. E-0O1 09724 \\ 4
(T IEVV LI VSR HE TPV § S T £ P 4
EU~-152- LteTe 1. E-01 09/26 \\ 4
4
EU-154~ LeTe 2. E-0O1 09/24 \ A 4
= 4
EU-155~ eTe 1o E-01 09724 \A 4
EUm155 a5 0 b= O FEmO—————— 00/ 24 4
RA-226- LeTe 7. E=01 09724 \A 4
= 4
TH-228 - 3,08+-0.33E-01 09724 4
o Ve Seed
b— - _ ‘\



TELEDYNE ISOTOPES . .

REPORT OF AMALYSIS RUN ODATE 10/28/&3
\
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE PAGE 4
MRS JOSIF EOWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93

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

LIONVILLE PA 19341-1313
soLIDS fg
TELFDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA  START sTap ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUMRER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) u/M @ DATE TIME ASH-WGHT-% # LAB.
26050 9309L885-002 BO8YMO 09/07 4
TH=-234- LeT. 7. E-01 09/24 4
B T T B A s —— T2 T S 4
TOTAL-U - LeTe 7. E=-01 09/26 \U 4
4
26051 9309L885-003  BOBYMI 09/07 SR-90 - 5.0 +-0.9 E-02 10720 6414 3
TC-99~ LeT. 6. E-01 10/07 R - 3
FE-99=— 3} 34 GF R 1 0/ OT— L 3
. 3
: BE-7- 1.49+-0420E 00 09/24 W 4
S i de Lase : — %y/ 4
K-40-" 7.26+-0.73E 00 09/24 7?/ 4
v K= 40— LT 1 £ 00 094264 4
L Neo MN-54 L.T. 2. E-02 09/24 1 4
N TV AU Y SN U TRV, T A — V. U T YA 4
C0o-58~ LeTe 3. E=-02 09/24 \A 4
€0-585%—— 2.3 417 ,6E~03— 59/ D4 4
FE-59- LeTe 6o E=-02 . 09/24 \X 4
~FE~59<— 9 ?—t+—3Pe} 03— 0G/24— 4
C0-60- LeTe 2. E=-02 09/24 X 4
€0-60<— By —+=140vE~Ob——— 094024 4
IN~65~ LeTe 5. E-02 09/24 4
—IN=65<— 2.8 4~32 1F-03 ——  _ 09/34 4
IR-95~ LeTe 3. E-02 09724 1 4
~ZR=95Z B oA —4~16,8E~03 09/246—— 4
RU-103- LeTe 3. E-02 09/26 \Q 4
~RU~103" 8o} 4~17v6E~03——— —  (9/24 4
RU-106~ LeTe 2., E-01 09/24 \A 4
~RY=106Z——— 1w b—t=14 1 E~O2 09/24 4
I1-131- LeTe 1. E-O1 09/24 \y, 4
-3 3,0 —+-5942E~03 09/24— 4
\,)e,c’leex

¢io

4



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O0. NUMBER DATE RECEIVED
MRS JOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93
WESTON/WESTINGHOUSE /HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313
SOLIDS Q
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER®S STA  START STOP ACTIVITY NUCL-UNIT-% TIME
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) u/M o DATE TIME
26051 9309L885-003 BO8YMI 09707 Cs-134~ L.T. 3. E-02 09/24
S 13 4T 8 b+l b OE~OR e 09/24
Cs-137- LeTe 3. E-02 09724 1\
‘_LS L}?’ 0.0 —%=_1 é:-l\? 09/24
: » BA-140- LeTe 5. E-02 09/24 \U
e\ \,4Q§L€L, BA-340C 3.8 4-32 6E-03——— 09/a4
CE-141- LeTe 4e E-02 09/24 L\
. GE~lf4lm 3.2 4- 2 4E-Q2  09/34
s Nesuod CE-144~ LeTe 1. E-01 09/24 \U,
CE AL 30 P BE-02— 98 /04
EU-152- LeTe 7. E-02 09/24
~£U-152= 3v2—bm by 5E—02 89424
EU~154- LeTe 8. E-02 09/24 \A
EU~1547 3.1 4~ 4 gE-92 ———  5gsa4
EU-155~ LeTe 7. E-02 09/24 \
U255 3t OvlEOl——  09/24
RA-226- LeT. 5. E-01 09/24 A\

RA-226"~——— 2,2 b= 2 FE=g@l . 09/24

TH-228~- S5.86+-2,16E-02 09/24
TH-234- L.Te Se. E-01 09724 U4
FH-234= fg b2 L FE~0} — 09424
TOTAL-U~ LeTe 5. E-01 09724 \A
FOFAL-~YSL 40842 PR —— (9 /24
26052 93091885-004 BO8SYM2 09/07 SR-90~ LeTe 2. E-02 10720 '\
TC'99/ LOTQ 50 E-Ol 10/07 u
FE-95 vl 27 1Eu(2 1001
fi)cﬁ>>>§5&l— \\,Lleléz_— SR Dy v b2~ 1020
o , BE-7- LeTe 3. E-01 09/24 A
—55 "I 4_9 Y lon E n3 091224
Clcé<;koij\ K-40~ 7415+-0.71E 00 09/24
O \)Q“\;\‘\G?&
[ ==Y
(9% ]

DELIVERY DATE

RUN DATE 10/28/93
“y
PAGE H

10/17/93

VOLUME - UNITS
ASH-WGHT-% =

9423 %

-
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TELEDYNE ISOTOPES

REPORT QOF ANALYSIS

i

)

RUN DATE 10/28/93

WORK ORDER NUMBER CUSTOMER P.0e. NUMBER DATE RECEIVED DELIVERY DATE
MRS JOSIE ENWARDS 4-3831 LL-1140-F4 09/14/93 10717793
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEX TNDUSTRIAL PARK
LIONVILLE PA 19341-1313

SOLIDS Q

TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA START STOP ACTIVITY NUCL-UNIT-% TIME
MUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) U/M = DATE TIME
26052 9309L885-004 BOBYM2 09/07 Kl O teFo—1e—E 00 094L24
MN-54~ LeTe 4. E-02 09724 U\
MNeaBA T 1.2 de D R 0G/24
co0-58~ LeTe 4o E=-02 09724 A\
CO~58— e 4+=_2 LE=02 JQIzL
FE-59 — LeTe 8. E-02 09724 \O
-3 -PH - A S IS SFVNIE-SE ¥ -2V, - B ——". -V 2 V
- ) C0-60- LeTe 3. E-02 09724 )
&g&\e_ \——L&e— €0-60< =~ 3.2 4~20.56-03 ——09/24
IN-65- LeTe 7e E-02 09724 \A\

IN~65= 19 4m 4o 5E-02 09424

C.cg\&o\\\ IR-95~ LeTe 4o E-02 09724 A

RU-103- LeTe 4. E-02 09/24 \U_
RU~103Za 1 4 4= 2 SE-02  0g9/a4
RU-106- LeTe 3. E-O1 09724 \A
RU~106= I 8—+—20 02 FH£2Y
I-131— LeTe 1o E-01 09/24 L
Ad=131= = 2.6 am B,7E-02 - — 09724
CS-134- LeT. 4. E-02 09/24 4
~C$=134= 4] 42229 Felbou— . §GfI4
cs-137- LeTe 4o E-02 09/26 A
£S=13P< 1.6 - 2. 3E.02 . 09/34
BA-140- L.T. 8. E-02 09/24 ‘A
BA=1407= 8.3 4=f8 8F-03 — 80f24 -
CE-141- LeTe 6o E=-02 09726 ‘A
T N T O . B
CE-144 -~ L.T. 2. E-0O1 09724 A
CEmlbbhZm 3 b4t OGS4
EU-152- LeTe 1. E-01 09/24 M
TTIRY-L LA Sl UV SUY Y.L H——. Y- V2 7 &
EU-154~ LeTe 1. E=-01 09/24 \U.

o

:;: \)Q:-:S;~:\c§}

VOLUME - UNITS
ASH-WGHT-X =

PAGE

LAB.

PP PP PP LLLLDD DD ELSD D

]

6



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

RUN DATE 10/28/%3
]

WORK ORDER NUMBER CUSTOMER P.D. NUMBER DATE RECEIVED DELIVERY DATE PAGE 7

MRS JOSIE FDWARDS 4-3831 LL-1140-F4 09/14/93 10717793
WESTON/WESTINGHOUSE/HANFORD

208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313

soLIDS :;R_

TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER®S STA  START sToP ACTIVITY NUCL-UNIT-% TIME
MUMBER IOENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) U/M = DATE TIME
26052 9309L885-004 BOSYM2 09/07 PITEN LY TN ISP Y-V ¥ SV, I S — Y~ 1- Y
EU-155~ LeTe 1le E-01 09724 \
. ‘ YT 4] e QO 6E-B}—  _ 09/a4
(ba}\x‘\e, e RA-226- LeTe 6. E-01 09/24
\ TH-228~ LeTe 6o E-02 09/24 \U_
C_t:éétck\ FH-228 2,3 e 3 4E-QgR - §G/24
TH-234- LeTe 6o E=-0O1 09724 \4_
IH=234"~ 203 += 3.8E-01 08224
TOTAL-U- LeT. 6. E=-01 09/24 \Uu
FOTAL-U<—— 2. 344m3 B1E-0) ——  0Q/f24
26053 9309L885-005 BOBYM3 09707 SR-90~ 2.1 +-0.6 E-02 10720
TC-99~ LeT. 4o E-01 10707 A
.J"‘s 99/ 2.0 -+=2.56E~01 10/07
. -5R—9¢ —tvFv—Fv—FE~03 10420~
%aé Ne Luee BE-7- LeTe S. E-01 09/25 4
BE—3= 1ol 3.2E=-01 09725
K-40- 4449+-0,45E 01 09725
’:R . ﬁ\é\} Kl LT 3 £ 00 09/25
LSO N — MN=-54 - LeTe 6. E-02 09/25 ‘A
~“MN-54=< 3y T—tm3 4 E~02 09425
cD-58- LeTe 6o E-02 09725 1
£0~587 ~m 2.2 4~ 3 . 8E-Qg2 — —  _5of25
FE-59 - LeTe 2« E-01 09725 A\
FE~59< = 3.8 40, 3F-02————————§9/25—
C0-60- LeTe 5. E-02 09725 \A
CO-60" 1.6 +4-31.,96-03 —— — _g9/25
IN-65 - LeTe le E-01 09/25 \/\
IN=65" o 3 b A= 8 S5E~GR—— 0L 25—
ZR-95 — LeTe 7. E-02 09725 \A
IR=-98 7~ el —4n_4,0F o2 09;25
\)e(g‘\ek

VOLUME -~ UNITS
ASH~WGHT-X = LAB.

Ll R N T N B R )

4.97 =

S PPV WW

GIO
£
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=




TELEDYNE ISOTOPES b

"
REPORT OF ANALYSIS RUN DATE 10/28/93
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DA° PAGE 8
MRS JOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93

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

LIONVILLE PA 19341-1313
SOLIDS Sg
TELFDYNE COLLECTION-DATE MID-COUNT .
SAMPLE CUSTOMER?'S STA START SToOP ACTIVITY NUCL-UNIT=-2% TIME VOLUME - UNITS
NUMBER TDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET) U/M = DATE TIME ASH-WGHT-% =% LAB.
26053 9309L885-~005 BOBYM3 09/07 RU-103— LeTe 7. E-02 09/25 A 4
RU=103 6.7 & I,Q [ 93 99,125 [.
RU-106~ LeTe S. E-01 09725 ‘X 4
-RY-106~———— 8.6 +~31.9E~02 - §9/25— 4
= 1-131- LeTe 2. E=-01 09725 U 4
&aXX\& \AA\c 4333 44} E-PI—————— (3 9 /25 4
€S-134~ LeTe 6. E-02 09725 \\ 4
£5=134cm Q.9 4m36.6E~03 —— 09 /25 ¢ 4
- —\oSsh\e €s-137- LeTe 6. E-02 09725 W\ 4
&-«—S% \— \’\‘%\r\‘ 5337 e I—tm 3 FE—02 89,25 4
BA-140- LeTe 1. E-01 09725 A 4
BA~}-4- G Ly}t e B E=Q2 09425 4
CE-141- LeTe 9. E-02 09725 \\ 4
CE~ihlec 8.8 4-5S 3Fep3 —— 9g9/05
CE-144 - LeTe 3. E-01 09/25 \U 4
Vol -SE WA 8.1 & l"l "l: "2 09728 4
EU-152- LeTe 2. E-01 09725 W\ 4
[ . v . BT R BT, § -2V B EE——————— - WY 4
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Case Narrative/Cover Sheet for Reports of Analysis and Lab Data

Date 11/71/93
TI #'s 26049 - 26056
WO # 4-3831 ” ~ ﬂ
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There were no unusual occurrences with these samples.

Contents:

Bench & Tracers/

Work Sheet Calibration Carrier
Procedure #'s Pages Pages Pages

Reports of Analysis 13
Sr-90 PRO-032-16 10 48 2
Gamma PRO-042-5 16 12
Tc-99 PRO-032-78 9 57 v
C-0-C
Other -

“I centify that this data package is in compliance with te: and conditions of the contract, both technically and for completeness, for other than the
conditions detailed above. Release of the data containgd iff thfs hard copy data package has been authorized by the laboratory manager or his designee, as
verified by the following signature.” A. J. Hogan

Spike Activity for TI #26056

Nuclide Activity pCi/l Acceptable Range
Technetium-99 . 98.5 79. - 118.
Strontium-90 80. 68. - 92.
Cobalt-60 2.5 E 04 1.7 -3.2E 04 -
Cesium-137 2.16 E 04 1.51 - 2.81 E 04

EasylLink 62877198 ¢ o ¢ FAX (201) 664-5586 Pre e ——'1__
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LABORATORY DUPLICATE PRECISION CALCULATION WORKSHEET  07-Feb-94 PAGE 1 OF 1

FILENAME: 26049-LD.WK1

SDG NO.: 26049-WES-1334

3AMPLE ID: B08YJ0O
JUPLICATE SAMP  D: B08YJ0 DUP

SAMPLE DUPLICATE QUALIFIER
PARAMETER RESULT RESULT D APPLIED
STRONTIUM-90 1.2 1.4 15 NONE
BERYLLIUM-7 8.69 8.35 4 NONE
POTASSIUM-40 5.91 6.02 2 NONE
CESIl  1-137 0.78 0.797 2 NONE
THORIUM-228 0.327 0.251 26 NONE
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ACCURACY CALCULATION WORKSHEET 07-Feb-94
FILENAME: 26049-QC.WK1
SDG NO.: 26049-WES-1334
SAMPLE: LABORATORY BLANK (T# 26055)
3PIKE SAMPLE: LABORATORY BLANK SPIKE SAMPLE (T# 26056)

SPIKED BLANK  SPIKE QUALIFIER
PARAMETER AMOUNT SAMPLE SAMPLE %R APPLIED
TECHNETIUM-99 98.5 0 95 96 NONE
STRONTIUM-90 80 0 73 91 NONE
COBALT-60 25000 0 24800 99 NONE
CESIUM-137 21600 0 22400 104 NONE

PAGE 1 OF 1
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.2 Alpha Spectroscopy

Has detector system been calibrated across the
energy range of interest? Yes No

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

S

Is detector resolution adequate to identify each

peak centroid? Yes No
If NO or if resolution cannot be determined, qualify all results as unusable (R).

Is resolution at least 20 keV FWHM? Yes No@

If NO, qualify all results as estimated ().

Do check source efficienc : agree within 5% of
initial calibration efficiencies or are

they within the control limits or =35 of the mean? Yes No

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

Was each sample spiked with a tracer? Yes No @

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

Are tracer recoveries within the control
limits of 30 to 105%? Yes No

If NO, qualify all results as follows:

%R: <30% 30-105% >105% >115%
Resuilts <LLD: R acceptable U] R
Results >LLD: R acceptable ] R

Comments:__ N\ \oluSe Ousy Q& _\_E\%‘& LoasS v é: %ﬁfﬁ&gﬁ . __
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RA{DIGEHBMIS..\ Y DATA VALIDATION CHECK ™ “ST
9.4 Alphal itting Radium Isotopes

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

If YES, qualify all results attributed to a single radium isotope as estimated (J) if the

contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? Yes No @
If NO, qualify all associated results >MDA as estimated (J).

Have barium interferences been identified

and accounted for? Yes No @

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

Has counting e...-iency for Ra-226 been determined

for each SDG? Yes No

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? Yes N@

If NO, qualify all associated results as estimated (J).
If sample was preserved at collection has analysis
been_completed within 180 days or 5 half-lives? Yes N

If NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-
detects (L

If samples were not preserved, were samples received within 5 days of
sampling? Yes No
. Were samples preserved at the laboratory upon receipt? Yes No
e Were samples held after preservation for at
least 16 days? Yes No

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

Comments:

12 | 034
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* RADIOCHEMISTRY DATA VALIDATION CHECKLIST

"~ Radium 226 Ar using Scintillation (Lucas) Cell Counting

Is calibration data present and can it be

associated with the samples? Yes No

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

Was the counting system calibrated each day that

samples were analyzed? Yes No @

If NO, qualify associated results as estimated ().

Was the counting system calibrated after

replacing the scintillation cell? Yes No @
If NO, qualify associated results as estimated () if the cell has a previously determined
calibration constantar ~ unusat (R) if no constant is available for the replacement cell.

Were blanks analyzed with each sample group to check
for radium contamination in reagents? Yes No .

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

If sample was preserved at collection has analysis been
completed within 180 days or 5 half-lives? Yes No @

If NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-
detects (U]).

If samples were not preserved, were samples received within

5 days of sampling? Yes No @
. Were samples preserved at the laboratory upon receipt? - Yes No @
. Were samples held after preservation for at

least 16 days? Yes No

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

Comments: S ch:&, S Q\% %’,& LS MAT (%e(%d\\w\e& 7

13 035
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SDG 26049-WES-1334 TECHNETIUM 99 RESULT VERIFICATION 09-Feb-94 PAGE 1 OF 1

FILENAME: BIOTA-TC.WK1 T
Tc99
Lab  Date Det. Spl Gross Count Bkg. Det. Result Result MDA MDA
SDG HEIS No. Analyzed D Amt Yield cnts Time cpm Eff. C Rptd Calc. Rptd.
’6049 BO08YJO 26049 10/07/93 E7 < 0.172 12 100 0.14 0.247 -0.11 -0.11 0.9 0.9
B08YMO 26050 10/07/93 E9 2 0.333 22 100 0.14 0.236 0.23 0.23 0.5 0.5
BOSYM1 26051 10/07/93 E10 2 0.285 1e 100 0.15 0.252 0.03 0.031 0.6 0.6
- B0O8YM2 26052 10/07/93 B1 2 0.392 1o 100 0.18 0.244 -0.07 -0.07 0.5 0.5
B08YM3 26053 10/07/93 B2 2 0.468 25 100 0.15 0.238 0.20 0.2 0.4 0.4
208YJO DUP 26054 10/07/93 B3 2 0.279 25 100 0.13 0.252 0.38 0.38 0.5 0.5
| olLANK 26055 10/07/93 E3 0.2 0.554 18 100 0.14 0.232 0.70 0.7 3.1 3
BLANK SPIKE 26056 10/07/93 E4 0.2 N R45 593 100 0.11 0.214 94.97 95 2.5 3




6€0

SDG 26049-WES-1334 Strontium-90 (corr. tor Sr-89) Result Verification  09-Feb-94 Page 1 OF 2
FILENAME: BIOTASR2.WK1
Lab Date Det. Spl Ash Y-90 SR-89 Gross Count
SDG HEIS No. I lyzed ID Amt Content  Yield Yield o Decay Cnts Time
26049 BO8YJO 26049 10/20/93 C4 2.2 0.1082 1 0.477 0.827 0.778 542 100
BO8YMO 2605n  10/20/93 C7 3.6 0.0876 0.979 0.546 0.827 0.778 77 100
BOSYM1 260-1 10/20/93 C8 5.9 0.0614 0.977 0.708 0.827 n 778 162 1w
BO8YM2 26052 10/20/93 C9 3 0.0923 0.965 0.662 0.827 v.r 7b 39 100
BO8YM3 26053 10/20/93 C10 3.7 0.0497 0.988 0.714 0.827 0.778 88 100
B08YJO DUP 26054 10/20/93 D2 2.2 0.1082 1 0.659 0.826 0.774 1071 100
. BLANK 26055 10/20/93 D3 0.5 -—- 1 0.711 0.827 0.778 1511 100
BLANK SPIKE 26056 10/20/93 D4 0.5 --- 1 0.754 0.827 0.778 18 100
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SDG 26049-WES-1334 Strontium-90 (corr. for Sr-89) Result Verification  09-Feb-94
{FILENAME: BIOTASR2.WK1
Sr90
Lab Bkg. Det. Result Result MDA MDA

SDG HEIS No. cpm Eff. Calc. Rptd Calc. Rp
|2RN40 BO8YJO 26049 0.22 0.32 1.1730 1.2 0.05

B0OBYMO 26050 0.16 0.27 0.0720 0.072 0.02
i BO8YM1 26051 0.19 0.3 0.0502 0.05 0.007

B0O8YM2 26052 0.2 0.32 0.0200 0.02 0.022

B0O8YM3 26053 0.21 0.31 0.0288 0.021 0.009 0.007

B08YJO DUP 26054 0.19 0.4 1.3829 1.4 0.027 0.03

. BLANK 26055 0.22 0.4 73.3090 73 1.076 1
BLANK SPIKE 26056 0.19 0.39 -0.0476 -0.048 0.967 1

Page 2 OF 2




GAMMA SPECTROSCOPY RESULT VERIFICATION

11-Apr-94 SDG 26049-WES-1334

YILENAME: BIOTA-GS.WK1

Date Spl Det.

SDG  HEIS# Lab No. Analyzed Amt Geometry No.
26049 B08YJO 26049 09/24/93 69 MARINELLI 40312
BOBYMO 26050 09/24/93 104 MARINELLI 20654
B0O8YM1 26051 09/24/93 131 MARINELLI 20651
B0OBYM2 26052 09/24/93 116 MARINELLI 10760
BOBYM3 26053 09/25/93 60 MARINELLI 40312
BO8YJODUP 26054 09/25/93 69 MARINELLI 20654
BLANK 26055 09/25/93 1 MARINELLI 20651
BLANK SPIKE 26056 09/27/93 1 MARINELLI 10760

PAGE 1 OF 1




