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Thermo Analytical Inc.

MAiNorcal

2030 Wright Avenue

P Q. Box 4040

Richmond, CA 94804-0040

{510) 235.2633 Fax No. (510} 235-0438

February 8, 1995

Mr. Alex Kiein
- Rockwell International Corp.
Rocketdyne Division
6633 Canoga Ave.
Canoga Park, CA 91309-7922

Ref: Customer P.O. No. R44PIZ94034044
TMA/Richmond Report N4-12-026-6103

Dear Mr. Klein:

Enclosed is the final data report for radiochemistry analyses on the eleven soil samples collected
November 17 through November 22, 1994 and received at TMA/Richmond December 9, 1994.

Since this is our first report for Rocketdyne, I would like to explain the report format and how
it relates to the statement of work requiremenis.

Case Narrative
This section contains all appropriate comments and observations regarding the processing of the

sample.

Summary Data Section .
This section is the output of our DVD data package preparation software. This section begins

with a report guide, About the Summary Data Section, that summarizes the subsections included.
The software has been customized to reflect the Rocketdyne technical requirements, such as
minimum yield, spike recovery, Required Detection Limits (RDL’s), expected aliguots and
counting times, etc. The basic premise is that all parameters not in compliance with the
staternent of work are underlined in the report. Underlined values should be individually noted
and discussed in the case narrative.

The DVD contains many advanced data verification issues including the following:

L All results less than the required detection Iim‘it (RDL) are flagged
with a U, ’
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Rocketdyne Division

L All results greater than the measured MDA, but less than the RDL
are flagged with a J,

L All Blank results greater than the RDL are underlined,

® All Blank results less than the RDL but greater than the MDA are
underlined and flagged with a J.

Please review this report and we can discuss any changes that may be required.
Sincerely,

Sk ffnd

Guerrero
Program Manager

LGG/ss
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TMA/Richmond

Report N4-12-026-6103

Rockwell International Corp.

Sample Delivery Group 6103 Contract R44PF7Z94034044
Case Narrative February 8, 1995
1.0 GENERAL
TMA/Richmond Delivery Group 6103 is comprised of the eleven soil samples received
December 9, 1994.
2.0 ANALYTICAL NOTES

The internal quality control consisted 5% each of laboratory control samples, blanks and
replicates.

The QC samples were prepared by the Quality Control Department. Copies of the QC
Notebook pages are included in the data package.

The blanks and laboratory control samples were created using the 1989 ASTM formula
for moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consisted of the following:

NaHCO, 96 mg/L
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L was specified in the table but not added as KCl contains natural “K
which raises the background considerably.

2.1 Tritium Analyses
No problems were encountered with the analyses.

2.2 Strontium-90 Analyses
Sample A4CM-94-0007 was reanalyzed due to a low yield.

2.3 Thorium 230/232 Analyses
Most of the samples were counted for less than the nominal 500 minutes,
however all sample MDA’s were less than the RDL. Sample A4CM-94-0001 was
reanalyzed due to a poor vield. Positive thorium activity greater than the MDA
but less than the RDL was detected in reagent blank 6103-013 (QC 1D 22624).
The activity may be due to cross contamination from samples with positive

thorium activity.
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TMA/Richmond
Report N4-12-026-6103 Rockwell International Corp.
Sample Delivery Group 6103 Contract R44PJZ94034044
Case Narrative ‘ February 8, 1995
2.4  Uranium 233/234, 235, 238 Analyses
Positive uranium activity much larger than the MDA was detected in all samples,
therefore, the high MDA’s are not a concern. The samples were counted for less
than the required 720 minutes.
2.5  Plutonium 239/240 Analyses
Samples A4CM-94-0001, 0003, 0004, and 0007 were reanalyzed due to low
yields. Most of the samples were counted for less than the required 500 minutes
however, all sample MDA’s were less than or equal to the RDL
2.6 Gamma Spectroscopy Analyses

Due to a miscommunication between TMA/Richmond and Rocketdyne less than
850 g was received. After the samples were sieved the masses were reduced.
As a result of the smaller aliquots for counting, the MDA'’s for samples A4CM-
94-0001, 0006, 0008, 0010, and 0011 were greater than the RDL.

op
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i SDG £103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ94034044

SUMMARY DATA SECTION

TABLE OF CONTENTS
About this sgection . . . . 1
Sample Summaries . . . . 3
Prep Batch Summary . . . . 5
Work Summary . - . - 6
Reagent Blanks . . . . 10
Lab Control Samples . . . . 13
Duplicates . . . . 16
Data Sheets . - . . 18‘
Method Summaries . . . . 39
Report Guides . . . - 51
End of Section . . . . 65

:EER§Q§:>§¥NTIQL NN N Lab id TMAN

pared by Protocol ROCRKETDYNE

l ;&4&&1 Version Ver 1.0
AAngf/ - Form DVD-TOC

ﬁ%E&ML/ Version 3.04

Rev1ewed by . g Report date 02/07/9%




TMA/RICHMOND

REPORTING GROUP 6103

SDG 6103
amtact Leah G. Suerrerc

REPORT GUIDE

Client Rocketdyne

Contract R44PJZ34034044

ABOUT THE DATA SUMMARY SECTION

which has full details.
The Data Summary Section has several groups. of reports:

SAMPLE SUMMARIES

lab sample identifiers.

PREPARATION BATCH SUMMARY

consistency of the SDG.

WORK SUMMARY

relevant to the reported SBG.

REAGENT BLANKS

LAB CONTROL SAMPLES

informaticon for these QC samples.

DUPLICATES

The Data Sumwary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for & Sample Delivery Group (SDG}. This section follows the
Pata Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one 8DG. These reports cross-reference client and

The Preparation Batch Summary Report shows all preparation batches
{1ab groupings reflecting how work was organized) relevant to the
reported SDC with information necessary to check the completeness and

The Work Summary Report shows all samples and work done on them

The Reagent Blank Reports, one for each Reagent Blank relevant to the
8pG, show all results and primary gupporting information for the blanks.

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting

".EPORT GUIDES
Page 1

SUMMARY DATA SECTION f}
Page 1

Lab id
Protocel
Yersion
Form
Version
Report date

:
THMAN
ROCKETDYNE
Vey 1.0
DVD-RG
3.04

g2/07/85




TMA/RICEMOND

SDG 6103

REPORTING GROUP 6103
Client Rocketdvne

<" mract Leah G. Querrero

GUIDE, cont. Contract R44PJIZ94034044

ABOUT THEE DATA SUMMARY SECTION

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked and OQriginal sample pair
relevant teo the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DATA SHEETS

METHOD SUMMARIES

REPORT GUIDES

The Method Summary Reports,

cne for each test used in the SDG,
regults, QC and method performance data for cone analyte on one
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

The Data Sheet Reports, one for each client sample in the §DG, show all
results and primary supporting information for these samples.

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associasted reports.

show all
or two

~.4PORT GUIDES

Fage 2
SUMMAMBRY DATA SECTION
Page 2
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Lab id
Protocol
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Report date
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SDG 6103

‘mtact Leah G. Cuerreroc

TMA /RICHMOND

REPORTING GROUP 6103

SAMPLE SUMMARY

Client Rocketdyne

Contyact R44FPJIZI4034044

. APLE SUMMARY
Page 1
SUMMARY DATA SECTION

Fage 3

LAR CHAIN OF
CLYENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE TD SAS WO COUSTODY COLLECTED
A4CM-94-0001 SSFA AREA 4 S0IL N412026-01 11/17/94
R4CM-94-0002 SSFA AREA 4 SOIL N412026-02 11/17/94
R4CM-94-0003 SSFA RREA 4 SOIL W432026-03 11/38/94
A4CM-52-0004 SSFA ARER 4 SOTL N412026-04 11/18/94
A4CM-94-0005 SSFA AREA 4 SCIL R4312026-05 11/18/94
B4CM-94-0006 SSFA AREA 4 SOIL KA12026-06 11/18/94
A4CM-94-0007 SSFL ARER 4 S01L N412026-07 11/21/94
A4CM-94-0008 SSFA AREA 4 SOTIL WAL2025-08 11/21/94
. R4CM-54-0009 SSFL ARER 4 SOIL N412626-09 11/21/94
A4CM-94-0010 SSFA AREA 4 SOIL N412026-10 11/22/94
A4CM-94-0011 SSFA ARER 4 SOIL N412026-11 11/22/94
Reagent Blank 501 N412026-13
Reagent Blank B01L Hel12026-16
Reagent Blank SOIL N412032-14
Lab Control Sample SOIL N412026-12
Lab Control Sample SCIL N312026-15
Lab Contyrol Sample S0IL M412033-13
wlicate (N412026-01}  SSFA AREA ¢ SOTL N412026-14 11/17/94
E Lab id TMAN

Version .04

Protocnl ROCKETDYNE
Version YVer 1.0
Form DVE-C8

Report date D2/07/%5




TMA/RICHMOND

REPORTING GROUE 5103
J SDG 6103 Client Rocketdyne
“watact Leah G. Guerrero QC SUMMARY Contract R44PJIZ94034044
CHAIX OF % SAMPLE  BASIS DAYS SINCE Lag DEPARTMENT

QC BATCH  CUSTODY CLIERNT SAMPLE ID MATRIX MOIST WI/VOL WI/VOL RECEIVED COLL SAMPLE ID SAMPLE ID

6103 ALCM-94-0001 S0IL 10.5 12/09/94 22 N412026-0%1  €103-001
ASCM-94-0002 S0IL 0.8 12/098/94 22 N412026-02 §103-002
ALCHM-94-0003 S0IL 7.0 12/09/94 21 N412026-03  6103-003
R4CM-94-0004 $0IL 7.0 12/08/9¢ 21 N4I2026-04  6103-004
BACM-54-0005 SOIL 9.3 12/09/94 21 N412026-03  6103-005
A4CM-54-0008 S0IL 8.7 12/09/%4 21 N412026-06  6103-006
A4CM~54-0007 SOIL 7.0 12/09/94 1B K4I20D6-07  ERO3-007
A4CM-94-0008 801%L 9.2 12/09/94 18 Ne12026-08  §103-008
B4CM-94-0009 SOIL 0.2 12/08/94° 18 N412026-0%  6103-009
AACM-94-0010 SOIL 13.3% 12/09/94 17 W412026-3i0  6103-01i0
AACM-94-0011 SOIL 10.6 12/09/94 17 MN412026-11  6103-011
Reagent Blank 50IL N412026-13  61563-013
Reagent Blank S0IL N412026-16  6103-016
Lab Control Sample 501IL N412026-12  §103-0i2
Lab Control Sample 801L N412026-15 6103-015
buplicate (N412026-01} B0TL 10.5 12/08/%4 22 N412026-14  6103-014

6104 Reagent Blank SOIL 14312033-14  6104-014
Lalk Control Sample B50IL N412033-13 6104~013

A Lab id TMAN

Protocol ROCKETDYNE
versien Ver 1.9

Form DVD-GS

Version 31,84

Repory dare 02/07/99

L AC STRAMRRY

Page 1 1

SUMMARY DATA SECTION
Page 4
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TMA/RICHMOND
REPORTING GROUP 6103

DG 6103 Client Rocketdyne
ntact Leah G. Guerrero PREP BATCH SUMMARY Contract R44PIZS4034022

PREPRRATION ERROR PLANCHETS ANALYZED QUALY~
TEST MATRIX METHOD BATCH Z¢ ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy
PO S01IL Plutonium, Isotopic in Seil 2781-016 5.6 7 b 3 1/6
2781-016R 5.0 4 1 1 a/1
TH S0IL Thorium, Isotopic in Soil 2781-016 5.0 10 1 1 i/a
2781-016A 5.0 1 3 3 0/1
u S0IL Uranium, Isotopic in Soil 2781-018 5.0 11 1 1 173
Beta Counting
f:+1 SOIL Strontium, Total in Soil 2781-016 ie.¢ 19 1 b 1/1 b 4
2781-024 10.0 1 1 1
Gamma Spectroscopy
GAM  SOIL Gamma Scan 2781-016 15.¢ i1 i b /:
Ligquid Scintillation
H SOIL Tritium-Scil 2781018 10.0 11 1 1 /1

.icates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
w“nk and IOS planchets are those in the same preparation bateh as some Client, Duplicate or Spike sample.

Lab id IMAN
Protocol ROCKETDYNE
Vergion VYer 1.0

BATCH SUMMARY
Page 1 1 ? Form DVD-PBS
.

SUMMARY DATA SECTION Version 3.04
Page 5 Report date $2/07/95
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SDE 6103

CLIENT SARMPLE ID

LAB SAMPLE ID

TMA/RICEMOND

REPORTING GROUP 6103

WORK SUMMARY

Client Rocketdyne

Contract R44PJIZ34034044

LOCATION MATRIX COLLECTED SUF-
{usTODY SAS no RECEIVED FLANCHET TRST FIX ANALYZED REVIEWED BY METHOD
A4CM-94-0001 N412026-0L €103~001 GAM 01/19/95 Gamma Scan
SSPA AREA 4 S0IL 11/17/94 6163-001 H 01/08/98 Tritium-Soil
12/69/94 6103001 P AL 031/13/95 Flutonium, Isctopic in Soil
6103001 SR 01/13/95 Strontium, Total in Soil
6§103-001 TH Al 03/18/95 Thorium, Isotopic in Soil
6103-001 i+ 01/12/95 Uranium, Isotopic in Soil
A40M-94-0002 N412026-062 6103~-002 GAM 01/1%/95 Garma Scan
S5PA AREA 4 SOIL 11/17/94 £103~-002 H 0L/95/95 Tritium-Soil
12/08/%4 6103-002 PO 031/18/95 Plutenium, Isotopic in Soil
6103002 5R 01/13/9% Strontium, Tetal in Soil
€103-002 TH 01/12/95 Thorium, Isovropic in Soil
6103-002 U 01/:2/95 Uranium, Igotopic in Soil
A4CM-94-0003 N412C626-03 6103-003 GAM 01/39/95 Gamma Scan
SSFA AREA 4 S0IL 11/18/94  6103-003 H 01/05/85 Tritium-Soil
12/09/94 6103-003 PU Al 0)/19/9% Plutonium, Isotopic in Soil
6103-003 SR 01/13/98 Stroncium, Total in Soil
6103003 TH 01/12/9% Thorium, JIsotopic¢ in Soil
6103003 u 01/12/9%5 Uranium, Isotopic in Soil
A4CM-~94~0004 N4L2026-04 6103004 GAM oi/ze/9s Gamma Scan
SSFA ARER 4 801L 11/18/84  6103-004 H 01/05/9% Tricium-Soil
12/09/94 6103004 24 Al 01/19/95 Plutonium, Isotepic in Soil
6103004 SR 01/13/95 Strontium, Total in $oil
6103-004 TH 01/12/98 Thorium, Isoteopic in Soil
6103004 U a1/12/9% Uranium, Isotopic in Soil
AeCM- 940005 N412026-05 6103~008 GAM 01/20/35 Gamma Scan
SSFA AREAR 4 801I% 11/18/%4 6103-605 H 01/65795 Trivium-Soil
12/08/94 6103-008 PU 01/18/95 Plutonium, Isotopic in Soil
5i03-008 SR 01/13/9% Sctrontium, Total in Seil
£103-005 TH Qi/iz2/98 Thorium, Isctepic in Seoil
E103-005 U CL/12/95 Uranium, Isotepic in Soil
Lab id TMAN
D Protousl ROCKETDYNE
b - ADRE SIMMARY version Ver 1.0
Page 1 1 4 Form DVECCHS .
SUMMARY DATA SECTION Version i 04
fage 6 Report date §2/07/9%5
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TMA/RICHMOND

REPORTING GROOP 6103
SDG £103 Client Rocketdyne
' tact Leah G. Guerrero WORK SUMMARY, cont. Contract R44PIZS4034044
CLIENT SAEMPLE ID LAR SAMPLE ID
LOCATION MATRIX COLLECTED ST~
CUSTORY SAS no RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4CM-94-0006 Na12026-06 §103-006 GAM 01/20/95 Gamma Scan
SSFA ARER 4 SOIL 11/18/94  6£103-006 24 01/05/98 Tritium-Soil
12/09/94  6103-008 Bu 01/13/9% Plutonium, Isotopic in Soil
6103-008 SR 41/13/98 Strontiuk, Total in Seil
6103006 TH a1/12/9% ‘Thorium, Isotopic in Soil
£103-006 [+ 01/12/95 Uranium, Isctopic in Seil
A4 CM-24 0007 R4120268-07 6103-007 GAM 01/20/%% Gamma Scan
SSFA AREA 4 B0I% 11/21/94 6103—607 H 01/05/95 Fritiuvm-Soil
12/09/94 6103-007 PU AL 01/18/%% Plutonium, Isotopi¢ in Soil
6103-007 SR Al 01/:7/95 Strontjum, Totaj in Soil
6103-~007 TH 01/12/9% Thorium, Isotopic in Soil
6103-007 U 41/12/95 Uranjum, Isctopic in Soil
A4CM-54-0008 N412026-08 6103008 GhM 0i/20/98 Gamma Scan
SSFA AREA 4 SOIL 11/21/%4 6103-008 H 0L/05/95 Tritium-Soil
12/09/5%4 6103-008 PU 01/13/9% Plutonium, Isotopic in Soil
6103-008 SR ¢1/13/98 Strortium, Total in Soil
6103-008 T 01/13/9% Thorium, Isotopic in Secil
£103-008 U ¢1/12/95 Uranium, Isotepic in Seil
A4CM~94-0002 N412026-09 6103-002 GhM 01/20/95 Gamma Scan
SSFA AREA 4 S0IL 11/21/%4  6103-0C9 H 01/05/95 Tritium-Soil
12/08/%4 6102-009 FU 01/13/98% Plutonium, Isotopic in Soil
€103-00% SR 01/13/95 Strontium, Total in Soil
6103-0609 TH 01/13/95 Thorium, Isotapic in Soil
6103-009 v 01/12/95 Uranium, Isotopic in Soil
Ad4CM-94-0010 N412026-10 6103-010 GaM 01/20/95 Gamma Scan
SSFA ARED 4 SOIL 13/22/94 8303010 7] 01/05/95 Tritium-Soil
12/09/94  £103-010 U 01/13/85 Plutonium, Isotopic in Seil
6103-018 SR 01/33/98 Strontiuwm, Total in Soil
6103~010 TH 01/13/95% Thorium, Isctopic in Soil
6103-010 T 01/12/95% Uranium, Isctopic in Soil

Lab id TMAN
Protocol RECKETDYNE
Version Ver 1.0
Form DV2-CHS

Page 2
SiARY DATA SECTION 1 Version 2. 04
Page 7 Report dare 02/07/95
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TrAORK SUMMARY
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SDG 6103

TMA/RICHMOND

REFORTING GROUER £103

Client Rocketdype . ..

P act Leah G. Guerrero WORK SUMMARY, cont. Contract Re4PJE94034044
%
CLIENT SAMPLE ID LAB SEMPLE ID
LOCATION MATRIX COLLBOTED SUP-
CUSTODY 84S no RECEIVED PLANCHET TEST FIX BNALYZED REVIEWED BY METEODR
AACM-54-00LL WE12026-11 6103011 GAM 01/23/95 Gamma Scan
B8Fh AREA 4 S0IL 11/22/94 6103011 H 01/05/95 Tritium-Soil
12/08/94 6103-011 By 01/13/35 Plutonium, Isotopic in Soil
6103 -011 SR B1/33/93% Strontium, Total in Ssil
6103013 TH 061/13/95 Thorium, Isotopic in Soil
6103-011 u 01/12/95 Uranium, Isoropic in Soil
Reagent Blank N412026-13 €103-013 GAM 01/23/95 Gamma S¢an
S0IL 6103013 H 01/05/98 Tritivm-Soil
6103-013 P 01/33/58 Plutecnium, Isotopic in Soil
6103-013 SR 01/13/98 Strontium, Total in Soil
6103-013 TH 01/13/95 Thorium, Isotopic in Seil
£103-013 u 01/12/9% Uranium, Isotopic in Sail
Reagent Blank N412026-16 6103016 PO 01/19/95% Plutonium, Isotopic in Soil
SCIL 6103-016 TH 01/1979% Thorium, Isotopic in Seil
Rear=nt Blank N412033~-14 6104-014 SR 01/14/95 Strontium, Total in Socil
SO1L
Lab Control Sample N412026~12 61G3-012 GAM 061/23/9% Gamma Sean
SQIL €103-012 H 01/05/98 Tritium-Soil
6103-012 o 01/13/95 Plutonium, Isctopic iz Seil
6103-012 SR 01/13/8% Strontium, Total in Soil
6103-012 TE 03f13/98 Thorium, Isotopic in Soil
€103-012 v 01/14/95 Uranium, Isotopic in Spil
ab Control Sample N412026-15 6L03~015 4% 01/19/95 Plutonium, Isortopic in $oil
501L £103-018 TH 01/318/9% Thorium, Isotopi¢ in Soil
ab Control Sample N412033-13 8144-013 SR 01/14/9% Strontium, Total in Seil
S0IL
upiicate (N412026-01) W4l2026-14 6303~014 GAM 01/23/9%% Garwssa Scan
SFR RREA ¢ S0IL 11/17/94 63103-014 H C1/058/95 Tritium-Soil
12708794 £103-014 PU 031/13/85 Pilutonium, Isctopic in Soil
£103-014 SR 01/13/95 Strontiwnm, Total in Scil
£103-014 TH 81/313/95 Thoriws, Isotopic in Szil
6€103-014 4 01/14/%% Uranium, Isotepic in §3il

" AK SUMMARY
Page 3
SOMMARY DATA SECTIOR
Page ¥

|

lab id M
Brotocel ROCIETDYNED

i

Version Ver 7

Form DVD-THS
Version 3 _§<

Repart date $Z/07/3%
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TMA /RICHMOND

REPORTING GROUP €103

8DG £103 Client Rocketdyne
M montact Leah G. Guerrero WORK SUMMARY, cont. Contract R44PIZ94034044

e
14

e

COUNTES OF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFERENCE CLIERT MORE RE BLANK 1ICS DOP SPIKE TUTAL
GAM {amma Scan i3 3 b3 1 14
H Tritium-Soil EPA 906.08; ASTM 2476-81 11 i i i 14
PO Plutonium, Isotopic in Soil HASL 300/PU-02 il z 2 1 1§
SR Svrontium, Total in Soil HASL 300/8R-01,-02 1% 2 2 1 18
TH Therium, Isotopic in Seoil 11 2 2 1 18
1 Uranium, Isotopic in Soil EASL 300/0-04 11 1 1 1 14
TOTALS 23] 9 9 3 S6

Lab id TMAN
Protocel ROCKSTDVMD

AORK SUMMARY Version Ver 1.8
Page 4 Porm DVD-CWS

SIMMARY, DRTHA SECTION Vergion 3 04
Page 9 1 7 Report date §2/07/3%
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TMA/RICHMOND

REPORTING GROUP 6103

REAGENT BLANK

SDG 6103 Client Rocketdvne

Contact Leah . Guerrero

Contract R44PJZ94034044

Lab sample id N412026-13

Client sample id Reagent Blank

Dept sample id §103-013 Material/Matrix S0IL
RESULT 2g ERR MDA RDL QUALI-
ANALYTE CAS RO pCi/g (COUNT) pCi/g pci/g FIERS  TEST
Tritium 0.072 0.5 B
Strontium 90 10088-97-2 0.083 0.5 SR
Thorium 230 14269-63-7 0.03% 0.1 TH
Thorium 232 7740-29-1 0.023 0.1 TH
Uranium 233/234 11i-08-S 0.009 0.01 U
Uranium 235 141317-96-1 0.004 .03 U
Uranium 238 7440~61-1 0.803 0.01 o)
Flutonium 238 13981-16-3 o.002 PU
Plutonium 239/240 10-12-8 0.004 0.01 PU
CAMMA SCAN ANALYTES
. assium 40 GAM
“.ifomiun 31 GAM
Manganese 54 GaM
Cobalt 58 GAM
Iron 5% GAM
Cobalt 60 GAM
Zinc 65 GAM
Niobium 94 GaMm
Ruthenium 103 GAM
Ruthenjum 106 GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 137 0.0z GAM
Cerium 144 GAM
BEuropium 182 GAM
Buropium 154 GAM
EBuropium 155 GaM
Radium 226 GAM
Thorium 232 GAM
Lab id TMAR
; Protocol ROCKETDYNE
" _<AGENT BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION 1.59 Version 3. 04
Page 10 Report date 02/07/35
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TMA/RICHMOND
REPORTING GROUP 6103

EAGENT BLANK

SDG 6103

Contact Leah G. Guerrerc

Ciient Rocketdyne

Contract R44PJZ94034044

Lab sample id N412026-16
bept sample id 6103-016

Client sample id Reagent Blank

Material/Matrix

SOXLs

RESULT 2¢ BER

QUALI -

ANALYTE CAS HO pCi/g {COUNT} ¥IERS TEST
Thorium 230 14269-63~7 0.030
Thorium 232 7740-29-1 0.006
Plutonium 238 13981-16-3 6,002
Plutonium 239/240 18-12~-8 0.001

" .ZAGENT BLANKS
Page 2
SUMMARY DATA SECTION

Page 11

19

Lab id
Protocol
version
Form
Version
Report date

THMAR
ROCKETDYNE
Vey 1.8
vD-D§
3.04
82/07/95




TMA/RICHMOND
REPORTING GROUP 6103

REAGENT BLANK

SDG 8103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJIZ94034044
Lab sample id N412033-14 Client sample id Reagent Blank
Dept sample id §104-014 Material/Matrix SOIL
RESULT 20 ERR MDA RDL QUALT ~
ANALYTE CAS KO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.5 H
Strontium 90¢ 10098-57-2 0.045% 0.5 SR
Thorium 230 14269-63-7 0.1 TH
Thorium 232 7740-29-1 G.1 TH
Uranium 233/234 11-08-5 Q.01 U
Uranium 235 14117-96-1 0.01 u
Uranium 238 7440-61-1 0.01 U
Plutonium 238 13%81-16-3 PO
Plutonium 239/240 10-12-8 0.01 PU
FAMMA SCAN ANALYTES
:-fgassium 40 GAM
“Gifromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
iron 59 GAM
Cobalt 60 GAM
€inc 65 GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GAM
Casium 137 G6.02 GAM
Cerium 144
Eurcopium 152 GAM
Eurcpium 154 GAM
Buropium 155 GaM
Radium 226 GAM
Thorium 232 GAM

Lab id TMAK

Provocol ROCKETDYEE

. .EAGENT BLANKS version Ver 1.0

Page 3 Form DVD-DE
SUMMARY DATA SECTION Version 3. 04

Page 12 23{) Report date 02/07/95




TMA /RICEMOND

REPORTING GROUP 6103

LAB CONTROL SAMPLE

SDG 6103

Contact Leah G. Guerrero

Lab sample id N412026-12
Depr sample id 61031-D13

Client Recketdvne

Contract R44PIZ94034044

Client sample id Lab Contrel Sample

Material/Marrix

S0

ANALYTE

RESULT  2¢ ERR
pCi/g  (COUNT)

MDA RDL OURLI - ADDED 2o FRR
pCi/g  pCi/g  FIERS TEST pCi/g  pCi/g

REC 3¢ LMTS$ PROTOCOL
% (TOTAL} LIMITS

Tritius
Strentium 90
Thorium 230
Thozium 232
Uranium 233/234
Uranium 235
Uraniom 238
Plurconium 238
Plutonium 235/240
CﬂMMA SCAN INALYTES
¢ ssium 40
Crrémiun 51

Manganese 54
Cobalr 58
Iron 59
Cobalt 60
Zinc €5
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesiwn 237
Cerium 144
Burcpium 152
Buropium 154
Buropium 155
Radium 226
Thorium 232

.22
1
.23
018
.1
L3933
L1l
.003
L0433

L= B~ B - - D = S - T < A -

0.817

0.19
0.3%
0.082
1}
0.065
0.050
G.064
0
0.012

0.5
0.5
0.:
0.1
¢.01
0.01
.01

ggeccgggn

0.01

0.0%5

83-117
83-117
80-120

Go-1id
84-116

85-115

TT-123

76-124

%'« .ONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 13

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form IVD-LES
Version 1.84

Report date DZ/D7/9%
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TMA/RICHEMOND

REPORTING GROUP 6102

LAB CONTROL SAMPLE

SDG §103

Contact Lean G. Guerrerc

Lab sample id N412026-15

Client Rosketdyne
Contract R44PIZH4034044

Client sample id Lab Control Sample

bDept sample id 6£103-015 Material /Matrix SO
RESOLT 2¢ ERR MDA RDY QUALY- EDDED 20 ERR REC 3¢ LMI'S PROTOCOL

ANALYTE pCifg  {COUNT) pCi/g pli/g FIERS TEST pCifg pCify % {TOTAL) LIMITS

Thorium 230 0.18 0.082 83-117

Thorium 232 §.011 0

Plutonium 238 Q,007 [*]

Plutonium 239/240 0.041 0.012 77-123 ¢

LA SONTROL SAMPLES

Fage 2
SOMMARY DATA SECTIORN
Page 14

Lab id TMAN
Protocol ROCKETD
Version Ver 1.6
Form DVD-LES
Vergion 3,04

Report date 02/07/35
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TMA/RICHMOND
REPCRTING GROUP 6103

LAB CONTROL SAMPLE

SDG £3103

Coentact Leah G. Guerrerc

Lab gample id K412033-313

Dept sample id £104-013

Client Rocketdyme

Contract R44PJIZ94034044

Client sample id Lab Control Sample

Macerial/Marteix

SOTL

ANALYTE

RESULT
pCifg

2¢ ERR
{COUNT}

MDA
pCifg

RLL
pCifg

QUALI-~ ADDED
PIERS TEST pCi/g

2¢ ERR
pli/g %

3¢ LMTS PROTOCOL
{TCTAL) LIMITS

REC

Tritium
Strontium 90
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Plutonium 239/240
CMMMA SCAN ANALYTES
. gsium 49

“omiun 51
Manganese 54
Cobalt 58
Iren 5%
Cobalr 60
Zine 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137
Cerium 144
Europium 152
Buropium 184
Burepium 155
Radium 226
Thorium 232

0.31

0.5
G.5
0.1
0.1
8.01
0.02
0.031

¢.01

B3-117

Iw:- . LONTROL SAMPLES
Page 3
SOMMBRY DATA SECTION
Page 15

23

lab id

Protocol

TMEN
BOCKETDYNE
Version ¥er .0
Form DVD-LLS
Version 3.04

Heport date 02/37/5%




TMA/RICHMOND

REPORTING GROUP £103

Lab sample id N412026-14

Lab sample id N412026-01

DUPLICATE
SDG 6103 Client Rockerdyne
Contact Leah G. Guerrerso Contract R44PIZ94034044
DUPLICATE ORIGINAL

Client sample id A4{M-394-0001

Dept sample id §3103-004 Dept sample 14 63103-001 Location/Matrix SSFA AREA 4 $SOIL
Received 12/09/94 Collected 11/17/94
% moisture 10.5 % moisture _10.5 Chain of custody id
DOPLICATE 2¢ ERR MDA RDL QUALI- ORIGINAL 2¢ ERR MDA, QUALX- RPP 30 PROT
ANALYTE pli/fy (COUNT) plilyg ptifa FIERS  TEST pCifg  (COTNI) pli/g FIERS ¥ TOT LIMIT
Tritioem 0.¢78 B 072 v
Strontium %0 G.057 SR J10 U 200
Thorium 230 .43 TH L33 2 32
Thorium 232 0.15 TH .13 23
Uranium 233/234 G.060 u 072 22
Uzanium 235 0.015 151 L0189 68
Uranium 228 0.08% U 073 23
Dlu;onium 238 G.005 P Go9 v
0.005% Py 004 u
GadfMA SCAN ANALYTES
Potassium 40 0.75 .93 34
Chromiuvn §1 g
Manganese 54 3]
Cobalt 58 U
Iren 59 u
Cobalt &0 I+
Zinc 65 g
Niobium 94 g
Ruthenium 103 U
Ruthenium 106 2]
Tin 113 U
Cesium 134 ]
Cegium 137 ¢.032 U 224 .
Ceriipn 144 )
Buropium 152 3]
Europivm 154 g
Buropium 153 3]
Radium 226 9.072 11 3s
t Lap kd TMAN
Protocol ROCKETDYNE
RUPLICKTES Vergion ¥er 1.9
Page Form DND-DUP

Sty DATA SECTION
Fage 16

Version 3. .04

Report date Q2/07/9%

544 i e A ST
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TMA /RICHMOND

REPORTING GROUP 6103

DUPLICATE, cont.
SDG 5103 Client Rocketdvne
Contadt Leah & Guerrsro Contract R44PIZ84034044
DUPLICATE ORIGINAL
Lab sample id N412p26-14 Lab sampie id N412026-01 Client sample id A4CM-94-0001

Dept sample id £183-014 Dept sample id 6103-001 Location/Matrix SSFA AREA 4 SOIL

Received 12/09/94 Collected 11/317/94
% moisture _10.5 % moisture _10.% Chain of custody id
DUPLICATE 2¢ ERR MDA RDL QUARLI - ORIGINAL 2¢ ERR MDA QUALI~ RPD 3¢ PROT
IANALYTE pCifg {COUNT) pCi/g pCi/g FIERS  TBST pCilg (COUNT) pCifg FIERS ¥ TOT LIMIY
thorium 232 018 0.23

- DUPLICATES
Page 2
SUMMBRY DATA SECTION

Page 17

AW
e

Protocol
H Versicn

Form
Vergion

Report date

Labk id TMAN

ROCKETDYNE
Ver 1.8
DYD-PUR
3.04

02/07/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

SDG 5103 Client Rogketdvne
Contact Leah €. Guerrero Contract R44PIZG4034044
Lab sample id N4312026-01 Client sample id A4CM-94-0001
Dept sample id £103-001 Location/Matrix SSFA AREA 4 SCIL
Received 12/09/94 Collected 131/17/94
% meoisture _10.5 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI~

ANALYTR CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 6.072 0.5
Strontium 90 10058~357-2 0.10 G.5
Thorium 230 14268-¢3-7 ¢.13 0.1
Thorium 232 7740-25-1 0.13 0.1
Uranium 233/234 11-08-3% 0.072 0.01
Uranium 235 14117-%6-1 0.01% 0.01
Uranium 238 7440-61-1 0.073 c.01
Plutonium 238 13981-16-3 G.0C9

Y. onlum 239/240 10-12-8 0.004 .01
GaviMA SCAN ANALYTES

Potassium 40 0.93

Chromiun 51 U
Manganese 54 =0
Cobalt 58 y
Iron 59 o
Cobalt §0 2
Zinc 65 ]
Niobium 94 &U.
Ruthenium 103 R
Ruthenium 106 By
Tin 113 U
- Cesium 134 U
Cegsium 137 ¢.02 -y
Cerium 144 § e
Europium 152 ;ﬁ;- U
Burcpium 154 g U
Europium 155 N A B+
Radium 226 S TeleT 0413 '

._JATA SHEETS
Page 1

SUMMARY DATA SECTION

rage 18

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVL-BS
"}6 | emmmm——
e Version 3.04

Report date 02/07/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

SDG 8103

Contact Leah G. Guer

Client Rocketdvne

rere Contract R44PI794034044

Lab sample id N4312026-01
Dept sample id £103-0031

Received 12/09/94

% moisture _10.5

Client sample id A4CM-94-0001

Location/Matrix SSFA AREA 4 SOIL
Collected 11/17/94

Chain of custody id

ANALYTE CAS NO

RESOLT 20 ERR
pCi/g {COUNT}

MDA
pCi/g

RDL QUALI-
pCi/g PIERS  TEST

Thorium 232

0.23

.. DATA SHEETS
Page 2
SUMMARY BDATA SECTION
Page 19

i

Lab id TMAN .
Protocol ROCKETDYNE
Version Ver 1.0
Form DVR-DS
Version 3.04

Report date §2/07/95

B A g N TR S e B s L e e



TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

Client Rocketdvne
Contract R44PJIZ94034044

SDG 8103
Contact Leah G. Guerrerc

Client sample id A4CM-34-0002
Location/Matrix SSFA AREA 4 S01L
Collected 13/17/94
Chain of custody id

Lab sample id N412026-02
Dept sample id £103-002

Received 12/08/94

¥ moisture _10.8

RESULT 20 ERR MDA RDI. QUALY -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.071 0.5
Strontium %0 10088-97-2 0.0%6 0.%
Thorium 230 14269-63~7 0.14 0.1
Thorium 232 T740-25-1 0.17 0.1
Uranium 233/234 11-08-5 0.074 0.01
Uranium 235 14117-96-1 c.C1% 0.01
Uranium 238 7440-61-1 0.076 .01
Dlutonium 238 13%81-16-3 0.0Cs
 :onium 239/240 10-12-8 0.002 0.01
“wadMMA SCAN ANALYTES
Potassium 40 1.1
Chromiun 51
Manganese 54
Cobalt 58
Iron 5%
Cobalt &0
Zinc &5
Niobium 94
Ruthenium 103 :
Ruthenium 106 o5
Tin 113 Log:
Cesium 132 307
Cesium 137 0.057 G 0.02
Cerium 144 e ).
Furopium 152 HES U
Europium 154 G.97! U
Europium 155 0.1 - gt GRM
Radium 224 0.12 ' : GAM
Lab id TMAN
Protocel ROCKETDYNE
DATA SHEETS Versgion Ver 1.0
Page 3 28 Form DVD-DS
SUMMARY DATA SECTION Version 3.04
Page 20 keport date 2/07/3%




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET, cont

SDG 6103 Client Rocketdvne
Contact Leah G. Guerrerg Coritract R44PJZ94034044
Lab sample id N412026-02 Ciient sample id A4CM-94-0002
Pept sample id €3103-002 Location/Matrix SSFA AREA 4 5011
Received 12/08/94 Collected 11/17/94
¥ moisture _10.8 Chain of custody id
RESULT 2g ERR MDA RDL QUALI~
ANALYTR CAS NO pci/g  (COURT) pCi/yg pCi/g FIERS  TRST
Thorium 232 0.25
. Lab id TMAN
Protocol ROCKETDYNE
DATA SHRETS Version Ver 1.0
Page 4 Form DVD-DS .
SUMMARY DATA SECTION : 225} Version 3.04
Page 21 Report date 02/07/95
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TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

ShE €103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ94034044

Client sample id A4CM-94-0003
Location/Matrix SSFA AREA 4 SOIL
Collected 11/18/94
Chain of custody id

Lab sawmple id N412026-03
Dept sample id €103-003

Received 12/03/94

% molisture 7.0

RESDLT 2¢ ERR MDA RDI QUALI-
ANALYTE CAS KO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.067 0.5 H
Strontium 90 10058-37-2 0.17 6.5 SR
Thorium 230 14265-63~7 0.14 0.1 TH
Thorium 232 7740-29-1 0.15 0.1 TH
Uranium 233/234 11-08-5 0.084 0.01 U
Uranium 235 14117-326-1 0.021 0.01 U
Uranium 238 T440-61-1 G.081 0.01 o
Blutenium 238 13981-16-2 0.009 PU
.. tonium 239/240  10-12-8 0.004 0.01 PU
“GaMMA SCAN ANALYTES
Potassium 40 1.2 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Irom 59 GAM
Cobalt €0 GAM
Zinc €5 GAM
Riobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 ] GAM
Cesium 134 Jio : : GAM
Cesium 137 0.093 0.053 G 0.02 TR GAM
Cerium 144 S i3 T GaM
Eurcpium 152 Ui T GAM
Buropium 154 o - GAM
Europium 155 U 1 L. GAM
Radium 226 6.87 6.14 B VRS gam
Lab id TMAN .
Protocol ROCKETDYNE
DATA SHEETS Versicn Ver 1.0
Page § :3{} Form DVD-DS
SUMMARY DATA SECTION Version 3.04
Page 22 Report date 22/07/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

EDG £103

Client Rocketdvne

Coptact Leah G. Querrero

Lab sampie id N412026-03

Dept sample id £3103-003
Received 12/09/94

% moisture 7.0

Contract R44PIZ54034044

Client sample id A4CM-94-0003

Location/Matrix SSFA AREA 4 SOIL

Collected 11/18/34

Chain of custody id

ANALYTE CAS NO

RESULT 20 ERR
pCifyg {CouNT)

MDA RDL QUALT -
pCifg pCily FIERS  TEST

Thorium 232

0.27

. OATA SHEETS
Page &
SUMMARY DATA SECTION

Page 23

Lalb id TMAN
Protocel ROCKETDYNE
Version Ver 1.8
Form DVD-DS
Version 2.04

Report date S2/07/35




TMA/RICHMOND

REPORTING GROUP 6103

DATA SEEET

SDG 103

Client Rocketdvne ... =

Contact Leah G. Guerrerc

Lab sample id N412026-04

Dept sample id £103-004

Received 12/089/94

% moisture 7.0

Contract R44PJZ94034044

Client sample id A4CM-94-0004
Location/Matrix SSFA AREA 4 5015
Collected 11/18/94
Chain of custedy id

RESULT 25 ERR MDR RDL QUALI~
ANALYTE CAS NO pCi/g (COONT) pCi/g pCi/g FIERS  TEST
Tritium 0.072 0.5
Strontium 80 10698-97-2 0.053 6.5
Thorium 230 14269-863-7 0.16 0.1
Thorium 232 7740-29-1 G.1i8 0.1
Uranium 233/234 11-08-5 0.086 6.01
Uranium 235 14117-96-1 ¢.018 0.01
Uranium 238 7440-61-1 0.087 0.01
_Plutonium 238 13981-16-3 0.004
‘.. atonium 239/240 10-12-8 0.004 0.01
GAMMA SCAN ANALYTES
Potassium 40 1.2
Chromiun 53
Manganese 54
Cobait 58
Iron 59
Cobalt 60
Zinc 6%
Kiobium 94
Ruthenium 103
Rutheniuvm 106
Tin 113 e
Cesium 134 U
Cesium 137 0.043 0.02 o
Cerium 144 ‘g GAM
Europium 1532 - GAM
Buropium 152 u GaM
Europium 155 S i U GAM
Radium 226 .13 SR B _ GAM
. Lab id TMAN
Qo Protocol ROGKETDYNE
“.." DATA SHEETS Version Ver 1.9
Page 7 Form DVR-DS
SUMMARY DATA SBECTION Version 3.04
Page 24 :22? Report date £2/07/%5




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

SDG £3103

Client Rocketdyne

Contact Leab & . Guerrers

Contract RE4BIZES4034044

Lab sample id N412026-04

Client sample id A4CM-94-0004

ANALYTE CAS NO

pCi/g {CouNT) pCi/g

Dept sample id £103-004 Location/Matrix SSFA AREA 4 SOIL
Received 12/09/94 Collected 11/18/94
¥ moisture 7.0 Chain of custody id
RESULT 20 ERR MDA RDL QUALI ~

pCi/g FIERS TEST

Thorium 232

0.28

DATA SHEETS
Page B
SUMMARY DATA SECTION
Page 25

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
DVD-1S
3.04
02/97/95
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TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

DG 8103 Client Rocketdvne
Contact Leah 6. Guerreroc Contract R44PJZ94034044
Lab sample id N412026-05 Client sample id A4CM-94-0005
Dept sample id §103-005 Location/Matrix SSFA AREA 4 S01L
Received 12/08/94 Collected 11/18/94
% moisture 9.3 Chain of custody id
RESULT 20 ERR MDA RO, QUALI~
ANALYTE CAS NO pCi/g {COUNT) pCifyg pCi/g FIERS  TEBST
Tritium 0.072 0.5
Strontium %0 106098-97-2 0.058 0.5
Thorium 230 14269-63-7 0.13 0.1
Thorium 232 7746-29-1 0.17 0.1
Uranium 233/234 12-08-5 0.071 0.061
Uranium 235 14117-96-1 0.016 0.01
Uranium 238 T440-61-1 0.076 0.01
Plutonium 238 33981-16-3 0.002
. tonium 239/240 10-12-8 ¢.005 0.0l
“LiaMMA SCAN ANALYTES
Potassium 40 1.3
Chromiun 51
Manganese 354
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesiumm 134
Cesium 137 ¢.078 .02
Cerium 144
Buropium 152 :
Buropium 154 |
Burcpium 155 :
radium 226 0.12 ;
Lab id TMAN E
Protocol ROCKETDYNE H
DATA SHEETS Version Ver 1.0 %
Page 9 . 34 Form DVE-DS ;
SUMMARY DATA SECTION Versiom 3.04 :
Page 26 Report date 02/07/35%




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET, cont

SDG 6103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJ794034044

Lab sample id N412026-0%
| Dept sample id §103-005
Received 12/03/94

% moisture 9.3

Client sample id A4CM-94-0003

Location/Matrix SSFA AREA 4 SOIL

Collected 11/18/94
Chain of custody id

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS MO pCifg  (CODRT) pCi/g pCi/g FIERES  TEST
Thorium 232 0.32
Lab id TMAN
i Protocel ROCKETDYNE
S OATA SHEERTS Version Ver 1.0
Fage 10 —~ form DVD-DS
SUMMARY DATA SECTION 39 version 3,04
Page 27 Report date 02/07/95
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TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

SpPG 6103

Client Rocketdvne

Contract R44PJIZ94034044

Contact Leah G, Guerrero

Lab sample id N412026-06

Client sample id A4CM-94-0006

Dept sample id £1083-006 Location/Matrix SSFA AREA 4 SOIL
Received 12/03/94 Collected 11/18/94
% moisture 8.7 Chain of custeody ig
RESULT 20 ERR MDA RDL QUALY ~

ANALYTE

CAS NO

pCi/g (COUNT}

pCifg pCi/fg

FIERS TRST

Tritium
Strontium 90
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
7" tonium 233/240
i 4MA SCAN ANALYTES
Potassium 40
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Niobium 394
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137
Cerium 144
Europium 152
Buropium 154
Europium 155
Radium 226

10098~-97-2
14269-63-7
7740-29-1
11-08-5
14117-96-1
7440-61-1
13981~16-3
10-12-8

0.071
0.059
0.14

0.15

0.073
0.017
¢.078
0.0023
0.003

g.02

OATA SHEETS
Page 11
SUMMARY DATA SECTION
Page 28

Lab id
protocol
Version
Form
Version
Report date

THAN
ROCKETDYNE
Ver 1.8
BVvD-Ds
2.84
Q2/87/55
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TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, c¢cont

S5bG £103 Client Rocketdyne
Coptact Leah G . Guerrero Contract R44PIZ94034044

Client sample id A4CM-94-0006
Location/Matrix SSFA AREA 4 SOIL
Collected 11/18/94
Chain of custody id

Lab sample id N412026-06
Dept sample id §103-008
Received 12/05/54

¥ moisture 8.7

RESULT 20 ERR

MDA RDIL QUALI -

ANALYTE CAS NO pCi/g  {COUNT) pCi/g pCifg FIERS TEST
Thorium 232 0.27
! Lab id TMAN
S Protocol ROCKETDYNE
T DATA SHRETS Version Ver 1.G
Page 12 :2 { Form DYD-DS

SUMMARY DATA SECTION
Page 29

Version 3.04

Report date 02/07/85
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TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

8DG £183

Client Rocketdyne

Contact Leah G. Guerrero

Lab sample id N412026-07

Contract R44PJIZT24034044

Client sample id A4CM-94-0007

Dept sample id §103-007 Location/Matrix SSFA AREA 4 s01L
Received 12/02/94 Collected 11/21/94
% moisture 7.¢C Chain of custedy id
RESULT 20 ERR RDL: QUALT~

ANALYTR CAS NO pCifg  (COUNT) pCi/yg FIERS TEST
CTritium 0.075 0.5
Strontium 90 106098~97-2 .13 0.8
Thorium 230 14269-63-7 0.14 0.
Thorium 232 7740-29-1 0.135 0.1
Uranium 233/234 11-08-58 0.088 0.01
Uranium 235 14117-96~3 0.016 ¢.01
Uranium 238 7440~61-1 0.093 0.0
Plutonium 238 13981-16-3 0.009
.. .conium 239/240 10-12-8 0.004 0.01
MA SCAN ANALYTES
Potassium 40 0.65
Chromiun 51
Manganese 54
Cobalt 5¢
Iron 59
Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 re 0.034 G.02
Europium 152 it
Burcopium 154   3_
Eurcpium 155 v
Radium 226 082  0.064
Thorium 232 w3 16
Lab id TMAN ‘
Protocel RQCKETDYNE
JATA SHEETS Version Ver 1.0
Page 13 Form DVR-BS
SUMMARY DATA SECTION 3 8 version 3.04
Page 390 Report date 02/07/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

SDE 6103 Client Rocketdvne
Contact Leah G. Guerrero Contract R44PJ294034044
Lab sample id N412026-08 Client sample id A4CM-94-0008
Dept sample id £103-008 Location/Matrix SSFA AREA 4 SOIL
Received 12/09/94 Collected 11/21/94
% moisture 9.2 Chain of custody id
RESULT 2y ERR MDA RDL QUALIT~
ANALYTE CAS NO pCi/g  {COUNT} pCi/g pCifyg FIERS TEST
Tritium g.07% ¢.5
Strontium 90 10098-97-2 0.064 8.5
Thorium 230 14269-63-7 0.14 0.1
Thorium 232 7740-29-1 0.16 0.1
Uranium 233/234 11-08-5 0.074 0.01
Uranium 235 14117-96-1 0,018 0.0%
Uranium 238 ‘7440-61-1 0.077 0.01
Plutonium 228 13981-16-3 0.008
- - .tonium 239/240 10-12-8 0.005 0.01
“awiMB SCAN ANALYTES
Potassium 40 1.3
Chromiun 51
Manganese 54
Cobalt 58
Iron 55
Cobalt 60
Zing 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.02
Cerium 144
Europium 152
Europium 154
Buropium 155
Radium 226 0.15
Lab id TMAN
Protocol ROCKETDYNE
OARTA SHEETS Version Ver 1.0
Page 14 Form DVD-DS
SUMMARY DATA SECTION 3 9 Versicn 3.04
Page 31 Report date £2/07/85




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont
5DG €303 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZS4034044

Lab sample id N412026-08 Client sample id A4CM-894-0008
Dept sample id 6£103-008 Location/Matrix SSFA ARER 4 S0IL
Received 12/09/94 Collected 131/21/94
% moisture 9.2 Chain of custody id
RESOLT 2¢ ERR MDA RDL QUALY ~
ANALYTE CAS WO pCi/g  (COURT) pCi/g pCi/g FIERS  TEST

Thorium 232

8.30

%,

" DATA SHEETS
Page 15
SUMMARY DATHE SECTION

Page 32

40

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.8
Dvp-DS
2.04
82/07/85

P e



TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

ShG 6103 Client Rocketdyne
Contact Leah @, Guerrerc Contract R44PJFZT04034044

Lab sample id N412026-09 Client sample id A4CM-94-0009

Dept sample id $£103-009 Location/Matrix SSFA ARER 4 SOIL
Received 12/0%/%4 Collected 11/21/94
% moisture . _10.2 Chain of custody id i
RESULYT 28 ERR MDA RDL QUALT -
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.076 6.5
Strontium S0 10098-97-2 C.047 0.5
Thorium 230 14265-63-7 0.15 0.1
Thorium 232 7740-29-1 g.18 0.1
Uranium 233/234 11-08-5 0.066 0.01
Uranium 235 141317-%6-~1 0.018 C.01
Uranium 238 7440-61-1 0.071 0.01
Plutonium 238 13981-16~3 0.005
. tonium 239/240 10-12-8 ¢.003 0.01
#MA SCAN ANALYTES
Porassium 40 1.2
Chromiun 51
Manganese 54
Cobalt 58
Iron 5%
Cobalt 60
Zinc €5
Niobium 94
Ruthenium 103
Ruthenium 108
Tin 113
Cesium 134 E 008
Cesium 137 0.060 i 0.02
Cerium 144 ol
Buropium 152 Gl
Europium 154 0.08
Buropium 155 oz
Radium 226 0.12
Lab id TMAN
IO Protocel ROCKETDYNE
" JATA SHEETS Version Ver 1.0
Page 16 Form DYDR-DS
SUMMARY DATA SECTION . « Version 3.04
Page 33 4 L Report date 02/97/9%5




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

5DG 6103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ294034044

Lab sample id N412026-09
Dept sample id £1031-009

Received 12/03/94

% moisture _106.2

Client sample id BR4CM-94-0009
Location/Matrix SSFA AREA 4 S0IL
Collected 11/21/9%4
Chain of custody id

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS WO peifg {COUNRT) pCi/g pCi/g FPIERS  TEST

Thorium 232

0.28

Lab id THAN
i . Protocel ECCKETDYNE
“.. JATA SHEETS version Ver 1.0
Page 17 Form PVD-DS
SUMMARY DATA SECTION 4 ;) Version 3.04
Page 34 = Report date £2/07/95

BT, A R g T e



TMA/RICHMOND
REPORTING GROUP 6103

DATA SEHEET

SDG 6103 Client Rocketdyne
Contact Leah €. Guerrero Contract R44PJ294034044
Lab sample id N412026-10 Client sample id A4CM-94-0010
Dept sample id §103-010 Location/Matrix SSFA AREA 4 SOIL
Received 12/09/94 Collected 11/22/54
%¥ moisture _311.1 Chain of custeody id
RESULT 20 ERR MDA RDL QUALL-
ANALYTE CAS NO pCi/fg  (COUNT) pci/g pCi/g FIERS TEST
Tritium 9.078 0.5 ¥
Strontium 90 10098-97-2 0.0458 ¢.5 SR
Thorium 230 14269-63-7 0.14 0.1 TH
Thorium 232 T740-29-1 0.17 0.1 TH
Uranium 233/234 11-08-5 0.068 0.01 v
Uranium 235 14117-96-1 0.C15 0.0% U
Uranium 238 T7440-63-1 0.071 0.61 u
M?Iutonium 238 13981-16-3 0.90605 PU
.. atonium 239/240  10-12-8 0.002 6.01 Py
y:zaMMA SCAN ANALYTES
Potagsgium 40 1.1 GaM
Chromiun 531 GAM
Manganese 54 GaM
Cobalt 58 GAM
Iron 59 GAM
Cobalt 60 GAM
Zinc 65 GAM
Nicbium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cezium 134 GAM
Cesium 137 c.o2 GAM
Cerium 144 GAM
Buropium 152 GAM
Europium 154 i GaM
Buropium 155 U GAM
Radium 236 . 0i8s - 9.11 GAM

Lab id TMAN
Protocol ROCKETDYNE
‘DATA SHEETS Version Ver 1.0

Page 18 Form DVD-DS
SUMMARY DATA SECTION 43 Version 3.04

Page 15 Report date 02/07/9%




TMA/RICHMOND

REPORTING GROUP 6103

DATA SEEET, cont

$HG 53103 Client Xocketdyne
Contact Leah G. Guerrero Contract R44PJZ94034044
Lab sample id N412026-310 Client sample id A4CM-94-0010
Dept sample id £103-010 Location/Matrix SSFA AREA 4 SOIL
Received 12/09/94 Collected 11/22/94
% moisture _13i.1 Chain of custedy id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/fg {COUNT} pCi/g pCi/g FIERS  TEST
Thorium 232 0.26
) Lab id TMAN
o Protocol ROCKETDYNE
JATA SHEETS Version Vey 1.0
Page 1% Form DVD-DS
SUMMARY DATA SECTION 4 4’ Yersion 3.04
Page 3¢& Report date §2/07/3%




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

5PG £103

Client Rocketdyne

Contact Leah G. Guerrero

Lab sample id N4312026-11

Contract R44PJZ254034044

Client sample id A4CM-94-0011

Dept sample id £103-011 Location/Matrix SSFA _AREA 4 S0O1L
Received 12/09/94 Collected 11/22/94
% moisture _30.6 Chain of custody id
RESULT 20 ERR RDL QUALI -
ANALYTE CAS NO pCi/g  (CouNT) pCi/g FIERS TEBST
Tritium 0.073 0.5 H
Strontium 90 10098-97-2 0.051 0.5 SR
Thorium 230 14269-63-7 0.15 0.1 TH
Thorium 232 7740-29-1 0.17 G.2 TH
Uranium 233/234 11-08-5 ¢.11 0.01 U
Uranium 235 14117-96-1 0.022 0.01 u
Uranium 238 Te40-61-1 0.10 0.01 u
Rilutonium 238 13981-16-3 0.0058 PU
. -7 conium 238/240 10-12-8 0.008 c.01 PU
G4MMA SCAN ANALYTES
Potassium 40 1.2 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cchalt S8 GAM
Iron B9 GAM
Cobkalt 60 aaM
Zine €5 GaM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tip 113 GAM
Casium 134 GAM
Cesium 137 0.02 GAM
Cerium 144 GAM
Europium 152 GAM
Buropium 154 GAM
Zuropium 158 GaM
Radium 226 6.13 GAM

OATA SHEBRTS
Page 20
SUMMARY DATA SECTION
Page 37

Report date

Lab id TMAN
Protocol ROCKETDYNE
version Ver 1.0
Form DVD-DS

Version 2_04

02/07/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET,

cont

SDG 6103

Contact

Lab sample id N412026-311

Leah G, Guerrero

Ciient Rocketdvne
Contract R44PJZ94034044

Client sample id A4CM-94-0013

Dept sample id £103-03131 Locatrion/Matrix SSFa AREA 4 50IL
Received 12/09/94 Collected 11/22/94
% moisture _10.§6 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALT~
ANALYTE CAS RO pCifg {COUNT) pCi/yg pCi/g FIERS TEST
Thorium 232 0.28
. tab id TMAN
srotocol ROQCKETDYNE
DATSE SHEETS Version Ver 1.8
Page 21 zi,ﬁ Form DVD-DBS
SUMMARY DATA SECTION s) Version 3,04
Page 38 report date £2/07/35




Test P  Matrix S0IL
© 8DG £103
Citact Leah G. Querrero

RESULTS

LAB RAN SOUF-

TMA /RICHMOND

REPORTING GROUP 6103

METHOD SUMMA

RY

PLITONIUM, XSOTOPIC IN SOIL

ALPHA SPECTROSCOPY

Plutonium Plutonium

CLIENT SaMPLE ID- SARMPLE ID  TESY PIX  PLANCHET 238

239/2a0

Client Rocketdyme
Contract Re4RIFI4034044

Preparation batch 2781-016

A4TM-94-0002 N412026-02 6103-002
ALCM-54-0005 N412026-05 §103-005

A4CM-94-0006 N412026-06 6103-006

A4CM-94-0008 N412026-08 5103008

A4CM-54-0005 N412026-09 §103-009

24CM-94-0020 N412026-10 6103-010

A4CM-94-0011 N412026-11 6103-011

BLK {QC ID=22626) N412026-13 6103-013

LGS (OC ID=22620) . N412026-12 6103-012

Duplicate (N412026-01)  N412026-14 §103-034

Prgparation bateh 2781-0168

A4(M-54-0001 F412026-01 Al 6103-001 i
R4CM-$4-0003 Na12026-03 Al §103-003 u
ALCM-54 -0004 : N412026-04 AL 6103-004 U
A3r71-94-0007 N412026-07 Al 6103-00% v
i € ID=2293T) 41202616 5103-016 U
LCY"QC ID=22935) N412026-15 §103~015 ok
Nominal values and limits from method RDLs (pCi/fg} 0.61

oD SUMMARIES
Page 1

SUMMARY DATA SHCTION
Page 39

47

Lab ig
Protocel
Version
Form
Version

Report date

THMAN
ROCKETDYNE
Ver 1.0
DV -CMS
3.04

G2/ 37/58




Test PO Matrix
. 5DG £103

S0IL

éct; Leah 8. Guerrero

METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 6103

METHOD SUMMARY

PLUTCNIUM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

Ciient Rocketdyne

Contract R44PIF94034044

LaB RAW SUF- MDA ALI(Q FPREP DILU- YIELD EFF CUUNT FWiM DRIFT DaYs ANAL-~
CLIERT SRMPLE ID SAMPLE ID TEST FIX pdifg g FAC TION 3 min keV XeV HELD PREPARRED YZED DETECTOR
Preparation batch 2781-016 2¢ prep exxor 5.0 ¥  Reference Lab Notebook 2781 pg. 016
R4CM-94-0002 N412026-02 ' 3.00 01/10/95 01/10 8§-028
A4CM-94-0005 W412026-05 3.00 01/18/35 03/19 $5-045
RACM- 940005 N412026-06 3.00 0:/10/95 01/13 §8-085
A4CM-94-0008 R412026-08 300 01/10/%5 01/13 S8-057
A4CHM-94-0009 N412026-09 3.00 81/10/95 01713 85-060
A4CM-94-0010 H412026-10 3.00 01/10/98 01713 S8-061
B4CM~94-0011 N512026-11 3.00 01/10/95 01/13 $S-062
BLX (QC ID=22826) N412026-13 3.o00 01/10/95 01713 58-06%5
LCS {DC ID=22620) N412026-12 3.00 01/10/9% 01/13 S5-D63
Duplicate {N412026-01) N412026-14 3.00 01/10/%% 01/13 S88-066
Preparation batch 2781-016B 20 prep exrvor 5.0 ¥  Reference Lab Notebook 2781 pg. 016
A4CM-94-0001 K412026-01 Al 01/18/95 01p/19 S§-027
R4CM-94-G003 N412026-03 A 61/19/9% 01/18% S5-028
A4(M-94-0004 N412026-04 a1 01/18/95 01/1% 8§5-043
A4C™-94-0007 N412026-07 Al 0:/18/95 01/1% S5-030C
i ID=22937) N412026-18 01/318/%5 01/19 58-044
LCS‘*WE: ID=22835) N412026-15 01/18/95 ©01/19 S$8-041
MNominal values and limits from wethod 0.0% 3.00 20-10% 500 3200 180
PROCEDURES REFERENCE  HASL 300/PU-02 AVERAGES ¢ 2 SD MDA 0,008 & _ 0.004
EP-060 Soil Preparation, rev 0 PCR 16 SAMPLES YIELD 52 £ 21
EB-070 $0il Dissclutien, rev 0
EP-%40 Plutonium Purificarion, rev §
EP-008 Heavy Elements Electroplating, rev 0
Lab id TMBAN
A Protocel ROCKETDYNE
stD SUMMARIES Version Ver 1.0
Page 2 Form VD-DME
SUMMARY DATHR SECTION 4 8 Version 3.8% ..
Page 40 Reporr date {2/07/9%




Test TH  Matrix Z0TL
sDG 6103

Litact Leah G, Guerrero

RESULTS

CLIBNT SAMPLE ID

LhE

SAMPLE ID  TEST FIX PLANCHET

TMA /RICHMOND
REPORTING GROUP 6103

METHOD SUMMARY
THORTOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

Thoriom 228  Thorium 230

Therium 232

Client Rocketdyme
Contract R44PJ224034044

Preparation batch 2781-016

A4CM-94-0002 N412026-02 6103002 0.%4
AECM-54-0003 N4¢12026-03 6103-003 0.50
BACM-54-0004 N412026~04 6103~004 3.0
A4CM~54-0005 N4312026-05 6103-005 0.69
A4CM-94 0006 N412026-06 6103-006 c.75
R4TM-54 - 0007 Wa12026-07 8303007 0.82
A4CM~-94-0008 N412026-08 6103-008 0.82
A4CHM-94-0009 N412026-03 6103-008 0.8
A4CM-94-0010 N412026-10 &103-010 0.72
ALCM~34 - 0011 N43i2026-11 6103-011 0.95
BLE (QC ID=22624} N412026-13 6103-013 0.058 J
L8 (QC ID=22618) N412026-12 6103-012 ok
Duplicate (N412026-01} N&12026-14 6103-014 ok
Preparation batch 2781-016A
Af"‘!“-?é-ect)l N412026~01 a103~-001

§ 0 ID=22838) N412026~16 €103-016
LC’::\QC ID=22936) H412026-15 6103-015
Nominal values and limits from method RDLs {pCi/g) 0.1 0.1

. L4HOD SUMMARIES

Fage 3

SIRMMRRY DATA SECTION
Page 41

43

Provogol ROCHETDYNE

Vergion Vez 1.0

3

Form DVD-CMS

't

e

Vergion 2.5

]
Lab id TMAY }
|
1
i
i

Report date

s

-
Ly
~d
s
14l

PR AR AR



TMA/RICHMOND

Test TH  Matrix SOIL
;. SDG §103
| stact Leah G. Guergero

METHEOD PERFORMANCE

REPORTING GROUP 6103

METHOD SUMMARY

THORIOM, ISOTOPIC IN SOIL
RLPHA SPECTROSCOPY

Client Rocketdvne .
Contract R44PJZ94034044

LAB RAW SUP- MAX MDA ALIQ PREP DILU- YIELD BPP COUNT FWEM DRIFT DAYS ANRIL,~
CLYENT SAMMLE TD SEMPLE ID TEST PIX  pCifg g FAC TION £ win keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-016 2¢ prep error 5.0 ¥ Reference Lab Notebook 2781 pg. 016
A4CM-94-0002 N422026-02 Yaigs a.00 00 S T 01/12/95 01/12 SS-002
24{M-84-0003 N412026-03 1.00 : 01/12/85 ©1/12 §5-0032
AdCM~24-0004 R4312026-04 1.00: Q1/12/85 Q1/12 $5-004
A4CH- 94 ~0005 N412G26-05 1.08 #1/12/%% ©1/12 S5-019
A4M-94 -0006 N412026-06 1.00 0i/12/95% 01712 £8-020
A4 0454 - 0807 N41i2026-07 1.00 ; 031/12/95 031/12 §8-022
A4CH-94 ~0008 N412026-08 1.00 01/12/95 01713 $S-019
A4CM-94 0009 N4i2026-0% 1.00 ‘ 0L/12/%5 01/13 ss-020
A4TM-94-0010 N412026-10 1.00 ! 01/12/85 01/12 88-p22
A4CM-94.0013 N412026-11 1.00 01/12/%5 01/13 $8-001
BLK (QU ID=22624) N412026-13 i.60 031/32/95 01713 S85-003
ILCS (QC ID=22618) N412026-12 .00 : Q1/312/85% 0Q1/13 §3-002
buplicate (N412826-01}) N412026-~14 1.60 01/312/9% 01/13 S8-004
Preparation batch 27810164 2¢ prep exrxor §.0 ¥ Reference Lab Notebook 2781 pg. 016
ASMM-94-0001 N412026-01 Al 1.00 ; §2 01/18/9% 01/18 §5-040
i IN=22928) N412026-16 .00 61/18/9%% 01/1% 88-032
éC ID=22936) N412026-~158 1.00 ¢1/18/8% 01/18 SS-041
Nominal values and limits from method 0.1 1.00 20-105 500 180
PROCETDURES EP-000 Data Entyry and Document Preparation, rev 0 AVERAGES + 2 8D MDA 0.05 £ ©.03
EP-001 Q.C. Preparaticn, rev ¢ FOR 16 SAMPLES YIgtD _ 70 E3 15
EP-003 Tracing, rev C
EP-008 Heavy Elements Electroplating, rev 0
EP-060 S0il Preparation, rev 0
EP-070 Soil Dissolution, rev 0
EP-900 Therium Purificaticn, rev 0
Labk id TMAN
i Protocol ROCKETDYHE
o JHOD SUMMARYES vergion Ver 1.5
Page 4 - Form LVD-CMS
SUMMARY DATA SECTION o O Version 3.04
Page 42 Report date Q2/07/9%




Test O Matrix SOIL

. spG 8103

s.cact Leah G. Guerrers

TMA/RICHMOND

REPORTING GROUP 6103

METHOD SUMMA

RY

URBRIOM, ISOTOPIC IN SOIL

ALFHA SPECTROSCOPY

Client Rocketdwne

Contract R44PIZ94034044

RESULTS
LAB RAW  SOF- 1: Oranium 2: Uranium 3: Uranium RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 233/234 233 238 1+3  2¢ 243 2¢
Preparation batch 2781-016
A4{M-94-0001 N412026-01 £103-081 0.054 14 3
A4 CM-94-0002 N412026~02 6103-002 0.032 14 3
A4CM-~-84-0003 N412026~-03 610G3-003 0.049 16 3
A4CHM-94-0004 H412026-04 6103-004 0.050 i5 2
A4CM-94-0005 N412026-05 6103-005 0.033 13 2
A4M-24-0006 N412026~-06 £103-006 6.034 14 2
B4ACM~54~D007 N412026-07 6103-007 0.032 17 2
A4M-594-0G008 N412026-D8 6103-008 G.048 13 3
A4CM-34-0009 N412026-09 €103-00% 0.047 13 3
A4CM-94-0010 N412026-10 6103-010 0.038 14 2
A4M-94-0011 W4r2026-11 §103-011 0.049 20 3
BLK (QC ID=22625} N412026-13 6103-013 U
LCS {QQ ID=22619) N412026-12 6103-012 ok
Duplicate (N412026-01) N412026-14 6303-014 ok 13 2
Norinal values and limits from method RDLs {pCi/g} 0.0 0.01 0.01 100 4
Averages 99
. Lab id TMAN -
7 Prococol ROCKETDYNE
: - .—‘iif:}a SUMMARIES version Vgxr 1.0
Page § - Porm DVD-CMS
SUMMARY DATA SECTION i:; 1 Version 3.04
Page 43 Report date 02/07/%%




TMA/RICHMOND
REPORTING GROUP 6103

METHOD SUMMARY

URANIUM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

METHOD PERFORMANCE

Client Rocketdvne
Contract R44PIZS4034044

IAB RAW SUP- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCify g FRC TION ¥ min keV XeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-016 2¢ prep exvor 5.0 ¥ Reference Lab Notebook 2781 pg. 016
RACM-94-0001 N412026-01 3.00 0L/10/95 01/12 8§-031
A4CM-9%4-0002 N412026-02 3.00 01/10/3%5 ©1/12 S8-033
B4CM-94-0003 N412026-03 3.00 01/10/9% 01/12 S8-034
B4CM-94-0004 N412026-04 3.00 81/16/95 01/12 S8-035
R4CM-94-0005 N412026-05 3.00 ¢ 01/10/95 Di/12 8S-036
A4CM-94-0006 Ne12026-06 3.00 01/10/95 01/12 SS5-037
A4(M-94-0007 N412026-07 3.00 01/10/95 901/12 5S8-038
A4(M-94-0008 N412026-08 3.00 01/10/98 ©1/:2 S85-03%
A4CM-94-0009 N412026-0% 3.00 01/10/95 01/12 SS-040
R4CM-94-0010 Ne12026-10 3.00 01/106/95 01/12 S88-041
A4CM-94-0011 K412026-11 3.00 01/310/95 01/12 8$-042
BLX (QC ID=22625) N412026-33 3.00 01/10/95 01/12 S8-032
1CS (QC ID=22619) N412026-12 3.00 01/10/85 01/34 58-037
Duplicate (N412026-01)  N412026-14 3.00 01/10/95 01/14 §5-041
Neinal values and limits from method . 0.01 3.00 30-105 720 100 180
PROCEDURES REFPERENCE  HASL 300/U-04 AVERRGES & 2 8D MDA __0.02 & _ 0,02

EP-06¢ S0il Preparation, rev 0 FOR 14 SAMPLES YIBLD _ 65 7

EP-070 Soil bissoluticn, rev O

EP-4i0 Uranium Purification, rev 0

Er-008 Heavy Elements Electroplating, rev

3,

o HOD SUMMARIES
Fage &
SUMMARY DATR SECTION

Page 44

1

)

Version Ver

Lab id TMAN
Protocol ROCKETDYNE

Form DVD-CHMS

Version 3,04
Report date 02707798

1.8




Test SR Matrix SOIL
BDG 6103
stact Leah G. Guerrero

RESULTS
LAB
CLIENT SAMPLE ID

TMA/RICHMOND

- REPORTIRG GROUP €103

METHOD SUMMARY
STRONTIOM, TOTAL IN SOIL
BETA COUNTING

SAMPLE ID  TEST FIX PLANCEET Strontium $0

Client Rockerdyne =
Contract RE44PI294034042

Prepaxation batch 2781-016

B4CM-94-0001 N412026-01 6103-001
A4CM-94-0002 ¥412026-02 £103-002
AG(M-94-0003 N412026-03 6103003
A4CHM-94-0004 N412026-04 6103-004
A4CM-94-0008 N412026-05 6103-005
R4CM- 94 -0G06 N412026-06 €143-006
A4CM-94~0008 N412026-08 €103-008
AGCHM-34-0009 N412026-0% 5103009
A4CM-94-001.0 N412026-16 6103-010
A4CM-94-0011 N412026-11 6103-011
BLK {QC IDw22623) N412026-13 6103-013
LCS {QC ID=22617) N412026-12 £103-012
Dupiicate (N412026-01} N412026-14 6103-014
Preparation batch 2781-024
AT 94-0007 N412026-07 6103~-007
©2 ID=22641) N412033-14 6:04-014
L de ID=22635} NAL120633-13 6104-013
Hlominal values and limits from method RDLs (pCi/g} 6.5

L<HOD SUMMARIES

Page 7
SUMMBRY DATA SECTION
Page 45

i
e

Les id
Prococel
Varsion
Foyxm
Verzion

Report date

TMAN
ROCKETDYNE
Ver %.0
oV LM
.04

G2l0r/88




TMA/RICHMOND

REPORTING GROUY 6103

Client Rocketdyne

Test SR Marrix SQIf

| SDG §103 METHOD SUMMARY Contract RA4PJZS4034044
;ztact Leah G. Guerrerc STRONTIDM, TOTAL IN S0OIL

BETA COUNTING

METHOD PERFORMANCE

Lan RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANBEL-
CLIERT SAMPLE ID SRMPLE ID  TFEST FIX pli/g g FAC TION % %t min keV KeV HELD PREPARED YZIED DETECTCR
Preparation batch 2781-016 2¢ prep exror 10.0 ¥ Reference Lab Notebook 2781 pg. ©16
A4CM-94-0001 N412026-01 2.00 57 01/13/95 01/13 LBG-001
A4CM-54-0002 N412026-02 Z.00 57 01713795 61/13 LBG-003
AAM-94-0003 N412026-03 2.00 36 01/13/95 01/13 LBG-002
A4CHM-94-0004 NE12026-04 2.00 56 01/13/95 01/13 LBG-001
A4CM-94-0008 N412026-05 2.00 56 01/13/95 01713 18G-002
ACM-94-0006 N412026-06 2.00 §6 01/13/%5 01/13 LBG-003
ALCM-84-0008 N412026~08 2.00 53 01/13/985 01/13 LBG-004
AeCM-94-0009 N412028-09 2.00 53 £61/13/%5 01/13 1BG-013
A4CM-94-0010 N412026-10 2.00 52 01/13/95 0D1/13 LBG-003
A4CHM-94-0011 N412026-1%1 2.00 52 031/13/95 901/13 LBG-002
BLK {QC ID=22623) N412026-13 2.00 01/13/95 01/i3 LBG-003
LES {QC ID=22617} N412026-12 2.00 01/13/95 01/13 LBG-004

Duplicate (N412026-01) N412026-14 2.00 57 01/13/95 01/1i3 LBG-004

Preparation batch 2781-024 2¢ prep error 16.0
N412026-07 AL - £7 0L/17/85 01717 LBG-0l4
N412033-14 61/14/95 01/14 LBG-013
N412033-13 01/14/95 01714 LBG-013
Nominal values and limits from method 0.5 2.00 20-108 200 180
FROCEDURES REFERENCE HASY 300/8R-01,-02 AVERAGES t+ 2 SD MDA 0.08 = 0.3
EP-080 S0il Preparation, rev 0 FOR 16 SAMPLES YIELD 18 + __322
EP-G70 Soil Dissolution, rev 9
EP-500 Strontium-8%,90 - purification, rev 0

Lab id TMAR
Protocol ROCKETDYNE
version ¥Yer 1.0
Form DVD-LME
5 4 version 3.04
Report date 02/07/9%
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TMA/RICEMOND

REPORTING GROOP 6103
Test GAM  Matrix SOIL Client Rocketdvme
DG 6103 METHOD SUMMARY Contract R44PIZ54034044

Jtact Leah G, Guerrers GhMMR. SCAN
v GAMMA SPECTROSCOPY
RESULTS
LAB RAW SUP-
CLIENT SAMPLE 1D SHEMFLE ID  TEST PIX PLANCHET Cesium 137

Prepayation batceh 2781-016

A4CM-54-0001 N412026-01 £103-00L
ALCM-54 0002 Hg12026-02 6103~002
A4CM-54-0003 N412026-03 6103-003
A4CHM-24-0004 N412026-04 6303-904
A4CM-94-0085 N4312026-05 £103-005
AAOH-94-0006 N412026-06 €103-006
A4CM-24-0007 N412026-07 £163-007
A4CM-94-0008 N4i2G26-08 6103-008
A4CM-94-0009 N412026-09 6103-00%
H4CM-04-0010 N412026-10 G103-0L0
A4CM-94-0011 N412026-11 6103-011
BLK (QC ID=22622) N412026-13 §103-013
LCS (QC ID=22616) N412026-12 £103-012
Duplicate (N412026-01) RNe12026~24 €103-014

Nominal values and limits from method RDLs (pCi/g) 0.02

Lab i1d TMAN
; Protocol ROCKEIDYNE
QaUJSOD SUMMARIES Verzion Ver 1.0
Form VD-CHS

Page 9
SUMMARY DATA SECTION ;} t) Version 3,04
- Report date §2/07/9%5
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Tesgt GAM Matrix SQIL
o 8DG 6103

st Leah G. Guerrero

METHOD PERFORMANCE

TMA /RICHMOND

REPORTING GROUP 6103

METHOD SUMMARY

araed. SCAR
GAMMA SPECIROSCORY

Client Rocketdyme

Contract R44PIZI40340454

LAB MDA ALIQ PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE YD  TEST FIX pCi/g g PAC TION % min keV XeV HELD PREFARED YZED DETECTOR
Preparation batch 2781-016 20 prep error 15.0 ¥ Reference Lab Notebook 2781 pg. 016
A4CM-94-0001 N412026-01 ' G i iyen 01/19/85 ©1/19 JR,03,00
B4CM-94 0002 N41Z026-02 01/19/95 0L/19 JR,02,00
RACM-24-0003 N412026-03 01/19/95 01i/19 JR,01,00
A4CM-94-0004 N412026-04 01/26/95% OL/29 JR,02,00
A4CM-24-0005 K412026-05 01/20/95 01/26 JR,01,80
ASCM-94-0006 N412026-06 01/20/35 ¢L/20 IR, 03,60
A4CM-94-0007 N412026-07 01/20/95% 01/20 JR,04,00
A4CM-94-0008 N412026-08 0L/20/95 03%/20 JR,01,00
A4CHM-94-000% N412026-0% 01/20/95 ©L/20 JR, 02,00
A4CM-94-0010 N412026-10 01/20/95 031/20 JR,03,00
A4CM-94-0011 K412026-11 01/23/9% 01/23 JR,03,00
BLK (QC ID=22622) N412026-13 01/23/98 01/23 JR, 03,80
LCS {QC ID=22616) N412026-12 01/23/95 01/23 JR,02, 06
01/23/95 01/23 JR, 04,00

Duplicate (N412026-01) N412026-314

Nominal values and limits from method Q.02 B850

700

180

" FROCEDURES EP-060

S0il Prepazration, rev
Ge(Li) Preparation for Environmental Samples,

rev O

" o stMMARIES
Fage 16
SUMMARY DATR SECTION
Page 48

Isl

A1
o0

AVERAGES ¢ 2 8D
FOR & SaMPLES

YIELD &

Lab id TMAN
Frotocol ROCKETTNNE
Version Ver 1.0
Form DVD-(MS
Version 3. 0%

Report dave 23/87/85
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TMA/RICHMOND

REPORTING GROUP 6103

Client Rockebdyne
Contract R44PIZS4034044

Test H Matrix S0IL

: ..SDG 6303 METHOD SUMMARY

“tast Leab G. Guerrero TRITIIM-SOTL.
L LIGUID SCINTILLATION

RESULTS
LAB RAW SUF-

CLIENT SAMPLE TP SAMPLE ID TEST FrX FPLANCHET Tritium

Preparation batch 2781-016

AACM-54~000% N412026-01 €103-001
A4CM-84-0002 N312026-02 6103-002
ASTM-94-0003 N412026-03 6103-003
AdCM-24-0004 N412026-04 §1G3-004
A4CM~94 ~0005 N412026-08 6103~005
A4OM-54-8008 N412026-06 &8103-006
A4 OM-54 - 00T N412026-07 GL03=-007
A4CHM-34-0008 N412026-08 6103-008
A4CM-594-0009 N412026-09 63103-00%
A4CM-94~0010 N412026-10 £103-010
AfCM-54-0011 R412026~-21 6103-011
BLK {QC ID=22627} N412026~13 6103-013
ICS {QC ID=22621) N412026-12 €103-012
Duplicate {N412026-01) ¥412026~%4 £103-014
BDLs (pCi/g) 0.5

M S=a] values and limits fyom method

§
Lab id TMAN
Protocol ROCKETDYNE

i

~I

Version ¥gr 1.8
Form DVD-CME

CLIHOD SIMMARIES
Page 11
SUMMARY DATA SECTION

Page 49

Version 3.84

repors date §2/07/3%




METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 6103

METHOD SUMMARY
TRITIOM-SOIL
LIQUID SCINTILLATION

Client Rpcketdyne

Contract R44PIZI4034044

LaB RAR SOUF- MDA ALICG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIERT SAMPLE 1D SAMPLE ID  TEST FIX pCi/y g PAC TION % min keV KeV HELD PREPARED Y¥2ED  DETECTOR
Preparation batch 2781-016 2¢ prep exvor 10.0 ¥ Reference Lab Notebook 2781 pg. 016
ALCH-94-0001 N412026-01 Tiga . i " 12/20/9% 01/05 LSC-00S
BATH-94 0002 Na12026-02 12/20/54 01/05 LSC-008
AECM-54-0003 N412026-03 12/20/9%4 01/05 LSC-005
B4CM-54-0004 N412026-04 12/20/94 01/88 LSC-00S
RAOM-94~DO05 K412026~05 12/20/%4 91/05 LSC-ges
AgCM-94-00806 N412026-06 1z/20/%4 01/05 L8C-005
A4CM-94-0007 N4l12026-07 12/20/94 01/05 LSC-005
AATH-94-0008 NW412026-08 12/20/%4 01705 LSC-005
A4CM-54-0009 H412026-09 12/20/94 01/05 LSC-0085
AACM-94~00L0 N412026-10 12/20/94 01/05 L8C-005
AdCM-94-0011 N412026-11 12/20/94 01/0% LSC-00S
BLK (QC ID=22627) N412026-13 12/20/%4 01/05 LSC-06S
LCS {QC Ib=22821) Na12026-12 12/20/%4 01L/0% LSC-205
Duplicate {N412026-01) N412026-14 1z/20/%4 01/05 LSC-00%
Fr~inal values and limits from method 0.5 20.0 50 180
PROCEDURES REFEREKRCE EPA 306.0; ASTM 2476-81 AVERAGES = 2 SD MDA 0.1 + 1]
EP-~060 Soil Preparation, rev 0 FOR 14 SAMPLES YIELD 0 Y
EP-070 Soil Dissolution, rev ¢
EP-211 Tritium in Seolid Samples by Azectropic
Distillation, Tev 0
Lab id TMAN
[ Protocel ROCKETIDYNE
*7..;(;;; SUMMARIES version Ver 1.0
Page 12 — Form DYR-CME
SUMMBRY DATA SECTION J 8 Version 3,04
Page 50 Report date §2/07/95




TMA/RICHMOND

REPORTING GROUP 6103

Sb3 6103 Client Rocketdyne
"sntact Leah G. Guerrero REPORT GUIDE Contract R44PJIZ94034044

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including 0C
samples, reported in one Sample Delivery Group (8SD@).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:
* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

* CLIENT SAMMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

* OC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have similar
matrices.

QC BATCH 1s not necessgarily the same as $DG, which reflects
samples received and reported together.

- All Lab Control Samples, Reagent Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDE. The Lab Control Sample, Reagent Blank,
Replicate, Matrix Spike and Method Summary Reports detail these
relationships.

. Lab id TMAN
Frotocol ROCKETDYNE

» LR PORT CUIDES Version Ver 1.0
Fa . - =0 Form RVD-REG
ge 59

SUMMARY DATA SECTION Version 3.04
Page 51 Report date 02/07/95
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TMA/RICHMOND

SDG 8183

REPORTING GROUP 6103

~ntact Leah G. Guerrero

REPORT GUIDE

Client Rocketdvne
Contract R44PJZ94034044

PREPARATION BATCH SUMMARY

The following notes apply to this report:

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The preparation batches are shown in the same order as the

Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Each preparation batch should have at least one Reagent Blank

and LCS in it to validate client sample results.

The QUALIFIERS shown are all qualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The

Method Summary Report has these gualifiers on a per sample

basis.

These gualifiers should be reviewed as follows:

b4 Some data has been manually entered or modified.
Transcription errors are possible.

P One or more results are 'preliminary'. The data isg not
ready for final reporting.

2 There were two or more results for one analyte on one

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these

should be addressed in the SDG narrative.

‘.. .£PORT GUIDES
Page 2
SUMMARY DATA SECTIOR
Page 52

Lab id
Protocol
Version
Form
Version
Report date
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TMA/RICHMOND

REPORTING GROUP 6103
S 6103 Cllent Rocketrdyne
sntact Leah G. Guerreyo REPORT GUIDE Contract R44PJIZS4034044

WORK SUMMARY

The Work Summary Report shows all samples, incliuding QC samples, and all
relevant analyses in one Sample Delivery Group (SDG). This report is
cften useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses
{recounts, reworks, reanalyses} of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

* the LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link teo raw data.

* For QC samples, only analyses that directly QC some regulary
sample are shown. The Lab Control Sample, Reagent Blank,
buplicate, Matrix Spike and Method Summary Reports detail these
relationships.

* The SAS ({Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn arcund. Counts of tests done are lists by SAS
number since it is likely to affect prices.

Lab id TMAN
Protocol ROCKETDYNE

: ;PORT GUIDES Version Ver 1.0
Page 3 Form RVD~RG
SUMMARY DATA SECTION Version 2.04

Page 53 - (3 Report date P2/07/%5
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TMA/RICHMOND

REFORTING GROUP 6103
5DG 6103 Client Rocketdyne

nract Leah G. Guerrerc REPORT GUIDE Contract R44PJZ94034044

DatTa SHEET

The Data Sheet Report shows all results and primary supporting
information for one client sample or Reagent Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LABR SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for eachk TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

. ERRORs can be labeled TOTAL oxr COUNT. TOTAL implies a
preparation {(non-counting method) error has been added, as
square root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not te report it now, possibly because it
was reported at another time.

* When reporting a Reagent Blank, & RESULT can ke 'N.A.' (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Reagent Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

b The RESULT is less thap the MDA (Minimum Detectable Activity).
If the MDA is blank, the ERROR is used zs the limitc.

Lab id TMAN
rrotocol ROCKETDYNE

. 4PORT GUIDES Version Ver 1.0
Page 4 Form DVD-RG
SUMMARY DATA SECTPION o Version 1.04
Page 54 {;4« Report date 02/07/9%
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TMA/RICHEMOND

REPORTING GROUP 6103

SDG £103

Client Rocketdyne

S mtact Leah G. Guerrexo GUIDE, cont. Contract R44PJZ94034044

DATA SHEET

The RESULT is less than the RDL (Required Detection Limit) and
no U qualifier is assigned.

A Reagent Elank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or egual to the MDA for this sample.

¥ormally, B is not assigned if U is. When reagent blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted ones. BHoth flags can be assigned in this case.

For each sample result, all Reagent Blank results in the same
preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

Similar to 'L' except the recovery was high.
The RESULT is 'preliminary’.

Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or medified.

There were two Or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other gqualifiers are lab defined. Definitions should be in the
SDG narrative.

The following values are underlined to indicate possible problems:

An MDA is underlined if it is bigger than its RDL.

Bn ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA

. ZPORT GUIDES
Fage 5
SUMMARY DATA SECTION
Page 5%

Lab id IMAN

Protocol ROCKETDYNE
Version Ver 1.8
Form DVD-RG
{3:3 Vergion 3.04
1,

Report date 02/07/85
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TMA/RICEMOND

REPORTING GROUP £i03

SDG 6103 Client Rocketdyne
.ntact Leah G. Guerrero GUIDE, cont. Contract R44PJZ94034044

DATA BSEHEET

may not be a good estimate of the 'real’ minimum detectable
activity.

A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

When reporting a Reagent Blank, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
erroy is used in the compariscn.

. <PORT GUIDES
Page &
SUMMARY DATA SECTION
Page 56

Lab id IMAN
Frotocel ROCKETDYRE
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TMA/RICHMOND

REPORTING GROUP £103
8DG £103 Client Rocketdvne
/7 “ontact Leah G. Guerrero REPORT GUIDE Contract R44PJIZ94034044
LABR CONTROL SAMPLE
The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.
The following notes apply to this report:
* A1l fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.
* An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this
amount .
An amount added is underlined if its ratio to the corresponding
RDL is outside protoccl specified limits.
* REC (Recovery) is RESULT divided by ADDED expressed as a
percent.
* The first, computed limits for the recovery reflect:
1. The error of RESULT, including that introduced by
rounding the result prior te printing.
If the limits are labeled (TOTAL)}, they include
preparation error in the result., If labeled (COUNT},
they do not.
2. The error of ADDED.
3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.
* The second limits are protocol defined upper and lower QC limits
for the recovery.
* The recovery is underlined if it is outside either of these
ranges.
Lab id TMAN
Protocol ROCKETDYNE
<EPORT GUIDES Version Ver 1.0
Page 7 Form DVE-RG
SUMMARY DATA SECTION 8 ::-} Version 3. 04
Page 57 Report date 02/07/3%




TMA/RICHEMOND

REPORTING GROUP 6103

SPG 6103

Client Rocketdvme =

‘sntact Leah G. Guerrero REPORT GUIDE Contract R44PIZI4034044

DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* A1l fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* The RPD ({Relative Percent Difference} is the absolute value of
the difference of the RESULTs divided by their average expressed
as a percent.

If beth RESULTs are less than their MDAS, no RPD is computed and
a *-' is printed.

For an analyte, if the lab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RPD.

* The first, computed limit is the sum, as square root of sum of
squares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CWT, it does not.

This value reported for this limit ig at most 9$99.
* The second limit for the RPD is the larger of:

1. & fixed percentage specified in the protocol.

L.ab id THMAN
Protocol ROCKETDYNE

" ZPORT GUIDES Version Ver 1.0

Page &

Form DVD-RE

SUMMARY DATA SECTION 6 8 Version 3.04

Page 58
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TMA/RICHMOND

ShG 61493

REPORTING GROUP 6103
Client Rocketdvne

“ontact Leah G. Guerrero GUIDE, cont.

Contract R44PJZ94034044

DUPLICATE

2. A protoceol factor (typically 2} times the average MDA as
a percent of the average result. This limit applies
when the results are cloge to the MDAs.

The RPD is underlined if it is greater than either limit.

If specified by the lab, the gecond limit column is replaced by
the Difference Error Ratioc (DER}, which is the absolute value

of the difference of the results divided by the quadratic sum of
their one sigma errors, the same errors as used-in the first
limit.

Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

The DER is underlimed if it is greater than the sigma factor,
typically 2 or 3, shown in the header for the first RPD limit.

‘. EPORT GUIDES
Page 9
SUMMARY DATA SECTION
Page 55
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TMA/RICHMOND

REPORTING GROUP 6103

SDG 63103 Client Rocketdyne
ntact Leah G. Guerrero REPORT GUIDE Contract R44PJIT94034044

MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

* 211 fields in common with the Data Sheet Report have similar
ugage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original‘s RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked
inteo the Spike sample with its ERROR an estimate of the error of
this amount.

aAn amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

* The first, computed limits for the recovery raflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL}, they include
preparation error in the result. If labeled (COUNT},
they do not.

2. The error ¢f ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocel defined upper and lower QU limits
for the recovery.

Lab id TMAN
Protocel RCCKETDYNE

--ij;PORT GUIDES Version Ver 1.0
Page 10 Form DVD-RG
SUMMARY DATA SECTION 6 8 Version 3,84 )

Page &0 Report date 92/07/35
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TMA/RICHMOND

REPORTING GROUP 6103

5DG £163 Client Reocketdyne
"' ntact Leah G. Guerrero GUIDE, cont. Contract R44PIZI4034044

MATRIX SPIKE

These limits are left blank if the Original RESULT is wore than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the gpike is small compared to
the amount in the original sample, the recovery is unreliable.

The recovery is underlined (cut of spec¢) if it is outside eithex
of these ranges.

.. «£PORT GUIDES
Page 11
SUMMARY DATA SECTION
Page 61
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TMA/RICHMOND

REPORTING GROUP 6103
DG £103 Client Rocketdyme
‘ntact Leah G. Guerrero REPORT GUIDE Contract R44PJZ94034044

METHOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet

Report.
The following notes apply to this report:

* Each fable is gsubdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Reagent Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

* If & result iz less than both its MDA and RDL, it is replaced by
just ‘U’ on this report. If it is greater than or equal to the
RDL but less than the MDA, the resgult is shown with a ‘U’ flag.

The J and X flags are as on the data sheet.
* Kon-U results for Reagent Blanks are underlined to indicate

possible contamination of other samples in the preparation
batch. The Reagent Blank Report has supporting daca.

* Lab Control Sample and Matrix Spike results are shown as: ok, No
dats, LOW or HIGH, with the last two underlined. ‘'No data®
means no amount ADDED was specified. 'LOW' and *HIGH®

Lab id TMAN
Protocol ROCKETDYNE

EPORT GUIDES Version Ver 1.0
Page 1 Form DVYR-RG
s -
SUMMARY DATA SECTION {(} Version 3.064

Report date §2/07/85
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TMA/RICHEMOND

REPORTING GROUP 6103
SDG §103 Client Ropcketdvne
ntact Leah G. Guerrerg GUIDE, ¢ont. Contract R44PJIZ294034044

METHOD SUMMARY

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting

data,
* Duplicate sample results are shown as: ok, No data, or OUT, with
" the last two underlined. 'No data’' means there was no original
sample data found for this duplicate. 'QUT' corresponds to when

the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* If the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL egqual to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified
for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the methed.

* Dilution factors are underlined if greater than the nominal
value specified for the method,

* Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

* Yields, which may be gravimetrie, radiometric or some type of
recovery depending on the method, are underlined if cutside the
range specified for the method.

* Bfficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate.

* Count times are underlined if less than the nominal value

‘ Lab id TMAN

pi Protocol ROCKETDYNE

" .PORT GUIDES Version Yer 1.0
Fage 13 - Form DVD-RG

SUMMARY DATA SECTION Version 3.04

Page 63 Report date 02/07/38%
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TMA/RICHEMOND

REPORTING GROUP 6103
SDG 6103 Client Rocketdvne

ontact Leah G. Guerrero GUIDE, cont. Contract R44PJZ94034044

METHOD SUMMARY

specified for the method.

* Resolutions {as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit,

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, raties as percentages and error estimates for them are
computed for pairs of results. A ratio column header Yike '1+3' means
the ratio of the first result column and the third result column.

Ratics are not computed for Lab Control Sample, Reagent Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratic involving different planchets, if QC limits are computed based on
total errors, the error for the ratic allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal wvalue is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant
results in the HVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.

Lab id TMAN
Protocol ROCKETDYNRE

% ZPORT GUIDES Version Ver 1.0
. . Yer 1.0 ..
Page 14 72 Form DVD-RG
SUMMARY DATA SECTION Version 2.04

Page 64 Report date 02/07/95
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TMA/RICHMOND

REPORTING GROUP €103

SDG 6103 Client Rocketdyne
“.~ontact Leah G. Guerrero GUIDE, cont. Contract R44PIZ04034044

METHOD SUMMARY

No sums are computed for Lab Control, Reagent Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratic reflects both the error in the Gross result and the sum,
as square root of sum of sguares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
{(atoms} .

If a ratio of total computed to measured elemental uvranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.

%7 “.EPORT GUIDES
Page 15
SUMMARY DATA SECTION
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'Ihemto Analybcal inc

TMA/Norcal

2030 Wright Avenue

F. Q. Box 4040

(510 235-2633 Fax No. (510) 735-0438 - i

February 8, 1995

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91309-7922

Ref: Customer P.O. No. R44PJ7Z94034044
TMA/Richmond Report N4-12-026-6103

Dear Mr. Klein:

Enclosed is the final data report for radiochemistry analyses on the eleven soil samples collected
November 17 through November 22, 1994 and received at TMA/Richmond December 9, 1994.

Since this is our first report for Rocketdyne, I would like to explain the report format and how
it relates to the statement of work requirements.

Case Narrative
This section contains 2ll appropriate comments and observations regarding the processing of the

sample.

Summary Data Section
This section is the output of our DVD data package preparation software. This section begins

with a report guide, About the Summary Data Section, that summarizes the subsections included.
The softiware has been customized to reflect the Rocketdyne technical requirements, such as
minimum yield, spike recovery, Required Detection Limits (RDL’s), expected aliquots and
counting times, etc. The basic premise is that all parameters pot in compliance with the
statement of work are underlined in the report. Underlined values should be individually noted
and discussed in the case parrative.

The DVD contains many advanced data verification issues including the following:
ot tnro v akes babple ARl (DS
. All results less than the re _ggmd detection limit (RDT) are flagged
; with a U, pei

|

B



Mr. Alex Klein February 8, 1995
Rockwell International Corp. Page two
Rocketdyne Division

. All results greater than the measured MDA, but less than the RDL
are flagged with a J,

® All Blank results greater than the RDL are underlined,

bd All Blapk results less than the RDL but greater than the MDA are
underlined and flagged with a J.

Please review this report and we can discuss any changes that may be required.
Sincerely,

b

Guerrero
Program Manager

LGG/ss

- THMA

e



Bl TMA/Norcal
e 2030 Wright Avenye

P. O Box 4040

Richmond, CA S4804-0040

{510} 235-2633 Fax No. (510) 235-0438

February 8, 1995

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91309-7922

Ref: Customer P.O. No. R44PJ794034044
TMA/Richmond Report N4-12-026-6104

Dear Mr. Klein:

Enclosed is the final data report for radiochemistry analyses on the twelve samples collected

November 22 through November 30, 1994 and received at TMA/Richmond December 9, 1994,

All parameters not in compliance with the Statement of Work are underlined in the report and
discussed the case narrative.

Please call if you have any questions regarding this data.

Sincerely,

.
’

3{ £ [/ fj - ﬁ wl ﬂ/ﬂ/[‘
Lea%\ f}uerrero
Program Manager

LGG/ss

Enclosure: Data Package

o




DOCUMENT INVENTORY FOR SAMPLE DELIVERY GROUP RF6163

SECTION 1

SECTION 2
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APPENDIX 1
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APPENDIX 3
APPENDIX 4

APPENDIX 5

Case Narrative

Summary Data Section

Chains-of-Custody Copies

Aliquot Information

Preparation Log For QC Samples

Continuing Calibration Data for LSC Counters

Copies of Raw Data Sheets
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SECTION 1 Case Narrative
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TMA/Richmond

Report N4-12-033-6104 Rockwell International Corp.
Sample Delivery Group 6104 Contract R44PJ794034044
Case Narrative February 8, 1995
1.0 GENERAL

2.0

TMA/Richmond Delivery Group 6104 is comprised of the ten soil samples and group
6104A is comprised of the two liquid samples received with the soil samples on

December 9, 1994,
ANALYTICAL NOTES

The internal quality contro! consisted 5% each of laboratory control samples, blanks and
replicates.

The QC samples were prepared by the Quality Control Department. Copies of the QC
Notebook pages are included in the data package.

The blanks and laboratory control samples were created using the 1989 ASTM formula
for moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consisted of the following:

NaHCO, 96 mg/L
C280,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L was specified in the table but not added as KCl contains natural “K
which raises the background considerably.

2.1  Tritium Analyses
Sample 6104-15, the duplicate of sample A4CM-94-0015 was reanalyzed because
the sample was inadvertently spiked for efficiency determination prior to the

sample count.

2.2 Stromtium-90 Analyses
Sample 6104-13 (laboratory control sample) was counted for less than the nominal
200 minutes, however, the MDA was less than the RDL despite the short count

time.

2.3 Thorium 230/232 Analyses
Samples A4CM-94-0022, 6104-13 (laboratory control sample) and 6104-14
(reagent blank) were counted for less then the required 500 minutes, however the
MDA’s were less than the RDL despite the short count times.

4
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TMA/Richmond

Report N4-12-033-6104 Rockwell International Corp.
Sample Delivery Group 6104 Contract R44PJZ94034044
Case Narrative February 8, 1995

2.0 ANALYTICAL NOTES (cont’d)

2.4

2.5

2.6

2.7

Uranium 233/234, 235, 238 Analyses

Most of the samples were counted for less than the required 720 minutes. Sample
A4CM-94-0018 had a yield of 29%, slightly less than the required 30%. Positive
uranium activities greater than the MDA’s were detected in most client samples,
therefore the high MDA’s are not a concern.

Plutonium 239/240 Analyses

Sample A4CM-94-0019 and its duplicate (6104-15) were reanalyzed due to poor
yields. The L.CS for the reanalyzis (6104-15, QC ID 22935) was counted for less
than the required 500 minutes, however the MDA was less than the RDL. The
MDA’s for laboratory control sample 6104-13 (QC ID 22638) and reagent blank
(6104-14, QC ID 22644) were greater than the RDL. The elevated MDA for the
LCS is not a problem since the activity of the LCS is so much greater than the
MDA. The reagent blank MDA is high due w0 a slightly elevated counter

background.

Gamma Spectroscopy Analyses(SOIL)

Due to a miscommunication between TMA/Richmond and Rocketdyne less than
850 g was received.  After the samples were sieved the masses were greatly
reduced and the MDA'’s exceeded the RDL for most of the samples.

Gamma Spectroscopy Analyses (WATER)
The MDA for the reagent blank (6104-17) processed with the sample was greater
than the RDL due to an elevated background at the cesium-137 energy (661.6

KeV),

]
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:' SDE 6104
Contact Leah G. Guerrerc

Client Rocketdvne
Contract R44PJZ294034044

SUMMARY DATA SECTION
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TMA/RICHMOND

REPORTING GROUP 6104
SbG 6104 Client Rocketdyne
‘ntact Leah G. Guerrerc REPORT GUIDE Contract R44PIZ94032044

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group {8DG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special preblems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample and QC Summary Reports show all samples, including CC
sampies, reported in one SDG. These reports cross-reference client and
lab sample identifiers.

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches
{lab groupings reflecting how work was organized) relevant to the
reported S$DG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

REAGENT BLANKS

The Reagent Blank Reports, one for each Reagent Blank relevant to the
803G, show all results and primary supporting information for the blanks.

LaB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DUPLICATES
. Lab id TMAR
Protovol ROCKETDYNE
~EPORT GUIDES Vergion VYer 1.0
rage 1 Form DND-RG
SUMMARY DATA SECTION o Version 3, 04
Page 1 E; Report date 02/07/%%




TMA/RICHMOND

SDG 104

REPORTING GROUP €104

Client Rocketdvne

ntact Leah G. Guerrero

GUIDE, cont. Contract R44PJIZ94034044

ABOUT

THE DATA SUMMARY SECTION

MATRIX SPIKES

DAT2 SHEETS

METHOD SUMMARIES

REPORT GUIDES

The Method Summary Reports, one for each test used in the 5DG,
results, QC and method performance data for one analyte on one or twe
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDGE, show all results, recoveries and primary supporting
information for these QC samples.

The Data Sheet Reports, one for each client sample in the SDG, show all
results and primary supporting information for these samples.

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

shew all

' 4PORT GUIDES
rage 2
SUMMARY DATA SECTION
Page 2
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SDG 6104

cact Leah G. Guerrero

TMA/RICHMOND

REPORTING GROUP 6104

SAMPLE SUMMARY

Cilient Rocketdyme

Contract R44PIZ94034044

LAB CHAIN OF

CLIERT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE I SAS N0 CUSTODY COLLECTED

B4CM-94-0013 SSFL AREA 4 SOIL N412033-03 11/22/94

A4CM-94-0014 SSFL AREA 4 S0IL N412033-04 11/23/94

A4CM-94-0018 SSFL AREA 4 S01I% N412033-05 11/23/794

A4CM-54-0016 SSFL AREA 4 SOIL N412033-06 11/23/34

A4CM-54- 0017 S5FL AREA 4 S0LL N412033-07 11/28/94

A4CM-94-0018 SSFL AREA 4 S0IL N412033-08 11/28/94

A40M-94-0019 SSFL AREA 4 S0IL N412033-09 11/28/%4

A4CM-94 - G020 38FL ARER 4 S0IL N412033-10 11/29/94

A4CM-94-0021 SSFL AREA 4 SOIL N412033-11 11/30/%4
L A4iM-94-5022 SSFL AREA 4 S01L N£12033-312 11/30/94

Reagent Blank 5011 N412026-16

Reagent Blank S01% N412033-14

Reagent Blank S0IL N412033-19

Lab Control Sample SOIL N412026-15

Lab Control Sample SOI1L N412033-13

Lab Centrol Sample BOIL N412033-18

Duplicate (N412033-05) SSFL AREA 4 SOTL N412033-15 11/23/94

| MPLE SUMMARY
Fage 1
SUMMBRY DATA SECTION
Page 3

19

Reporr. date 02/07/35

Lak id TMAN
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Version Ver 1.0
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EDG £10%

. mtact Leah & Guerrero

TMA/RICHMOND
FEPORTIONG GROUP 6104

QC SUMMARY

Ciitent Rocketdyne

Contract R44PIZ04034044

CHAIN OF 4 SAMPLE  BASIS DAYS SINCE LAB DEPARTMENT

o< BATCE  CUSTODY CLIENT SAMPLE ID MATRIX MOIST WI/VOL  WT/VDL RECEIVED COLL SAMPLE ID SAMFLE ID

6103 Reagent Blank 8CIL N412026-16  £1L03-0%4&
Lab Control Sample SOIL N412026-15 £103-015

6104 A4CM-94-0013 80IL 12/09/94 17 N4312033-03 6104-003
A4CH-94-0014 SOIL 12/09/9%2 16 N412033-04 2 6104-004
A4CM-94 0015 SOIL 12/09/94 16 N4LI2033-05 6104 ~005
A4M-54-0016 SOIL 12/09/94 16 N412033-06 6104-006
24CM-94-0017 80T 12/069/94 1:r N412033-07 6104-007
hACHM-94~0018 SOIL 12/09/94 11 N412033-08 6104008
A4CM-94-0019 S0IL 12/09/94 10 N4iIZ033-09  6104-009
A4CM-24 0020 S50IL 12/0%/94 10 N412033-10 6104-010
A4CM-54-0021 SOIL 12/09/9%4 9 N412033-11 5104-011
DA CM-94- 0022 SOIL 12/058/94 9 N412033-12 6104-012
Reagent Blank SOIL Nd12033-14 6104~014
Reagent Blank 80IL N43i2033-19 6104-0L5
Lab Control Sample SOIL K412033.13 6104-013
Lab Control Sample S0IL N412033-18 6104-0%8
Duplicate (N412033-05) SOIL 12/08/94 16 N412033-1i5 €104-015

; Lab id TMAN

-0 SUMMBRY
Page 1
SUMMARY DATA SECTION

Fage 4

Protocol ROGCKETDYNE
Yersion Ver 1.0

Form DVD=QS

Version 3:84

Report date 02/Q7/9%5
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DG 8104

. ‘aract Leah G. Guerrero

TMA /RICHMOND

REPORTING GROUP 6104

PREP BATCH SUMMARY

PREFPARATION ERROR

Client Rocketdvne

Contract R44PIZ94034044

PLANCHETS ANALYZED

QUATT -

TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK I£S DUB/ORIG MS/ORIG FIERS

hipha Speccroscopy

PU SQIL Plutenium, Isotopic in Soil 2781-0168 .G 1 1 /0
2781-024 .0 g 1 0/1

TH SOIL Thorium, Isotopic in Soil 2781-024 5.0 ie 1 /1

g $0IL Urarnigm, Isotopic in Seil 2781-024 5.0 10 i 1/1

Beta Counting

SR B0 Strontiem, Total in Soil 2781-024. 10.0 10 i 1/t

Gamma Spectroscopy

GRM  SOIL Gamma Scarn 2781-024 15.0 10 1 1/1

Liguid Scintillation

H 50IL Tritium-50il 2781-024 1.0 18 3 0/1
27810248 10.0 1 /0

BATCH SIBMARY

Page 1
SUMMARY DATA SECTION
Page 5

12

rolicates and Matrix Spikes are those with original {Client) sample in this Sample Delivery Group.
Xk and I£S planchets are those in the same preparaticn bavrch as some Client, Duplicate or Spike sample,

Lal id IMAN

Version 3.04

Protocol ROCKETDYNG
Version Yer 1.0
Form DYD-PES

Report date §2/07/9%




SDG 6104
atact Leah G. Guerrero

CLIERT SAMPLE ID

LAR SAMPLE ID

TMA/RICHMOND

REPORTING GROUP €104

WORK SUMMARY

Client Rocketdyne

Contract R44PIZ94034044

TOTKRETOR MNERIX CULLECTED SUF-
CUSTODY SAS no RECEIVED PLANCHETY TEST FIX ANALYZED REVIEWED BY METHOD
MO-94-0013 N412033-03 6104-003 GAM 01/23/55 Gamma Scan
SSFL ARER 4 S0IL 11/22/%4 6104-003 H 12/22/94 Tritium-Soil
12/0%/94  6184-003 PO 03/16/95 Plutonium, Isotopic in Soil
6104-003 SR G1/34/95 Strontium, Total in Soil
6104-003 TH 03/13/9s Thorium, Isotopic in Soil
5104003 hed 01/15/95% Uraniwe, Isotopic in Soil
A4CM~ 940014 N412033-04 6104004 GAM 01/23/95 Gamma Scan
SSFL ARER 4 SOIL 11/23/94 6104004 H 12/22/94 Tritium-Soil
12/09/%4 6104004 B2 01/14/95 Plutenium, lsotopic in Soil
6104~004 SR 01/14/55 Strontium, Tetal in Soil
6104-004 TH 01/13/95 Thorium, Isotopic in Soil
6104004 4} 031/15/95 Uranium, Iscropic in Soil
A4(M-54-0015 N412033-05 6104 ~005 GAM 01/23/95 Gamma Scan
SSPL AREA 4 SOIL 13/23/94 6104005 H 12/32/%4 Tritiuvm-Soil
12/08/94  6104-005 BU 01/14/95 Plutenium, Isotopic in $Soil
6104-005 SR 01/14/95 Strontium, Toral in Soil
6104~005 TH 0L/24/95 Thorium, Isogopic in Soil
6104~005 U 01/25/95 Uraniute, Isotepie in Soil
24CM-94-G01E N4A12033-06 £104-C08 GaM 01/23/9% Gamma Scan
SSFL: AREA ¢ 801L 11/23/84 6104006 H 12/22/94 Tritium-Seil
12/09/94  6L04-006 PU 81/14/95 Plutenium, JIsotopie in Socil
6104006 SR 91/14/95 Stroptium, Total in Soil
6104 ~006 TH 01/14/95 Thorium, Isotopic in Sodil
6104-006 U 01/15/95 Uranium, Isoropic in Soil
AGCM-94-0017 N412033-07 6104-007 GAM 01/24/35 Gamma Scan
S8FL, AREA 4 80OIL 11/28/54 6104007 H 12/22/94 Tritium-Soil
12/0%/94 6104-007 BG 01/14/9% Piutenium, Isoropic in Soil
6104-C07 3R €1/14/95 Scrontium, Total in Soil
€144 ~007 TH 0L/14/95 Thoriam, Isctopic in Soil
£104-057 ] 01/15/95 Uranium, Issctepic in Soil
\ Lay id TMRN
F Brotecel ROCKETDYNE
KL.JJQK SUMMARY Vergion Ver 1.0
Page i Form DVR-CWME

SMARY DATA SECTION
Page &
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Version 3. 04

Report dave §2/07/9%
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S0G 5194

TMA /RICEMOND
REPORTING GROUF 6104

Client Rocketdyne

tact Leah . Guerzero WORK SUMMARY, comnt. Contract R44PIZI4034044
CLIENT SAMPLE ID LAB SAMPIE ID
LOCATION MATRIX COLLECTED SUF-~
COSTODY SRS no RECEIVED  BLANCEET TESTY FIX AHMALYZED REVIEWED BY  METHOD
A4CM-94-0018 N412033-08 6104008 GAM 0l/24/95 Gamma Scan
SSFL RREA 4 S0IL 11/28/94  6104-008 H 12/22/94 Tritium-Soil
12/09/94  £i04-008 FU 0l/14/98 Flutonium, Isoropic in Soil
6104-008 SR 01/14/95 Strontium, Total in Soil
6104008 TH 01/14/95 Thorium, Isotopic in Soil
6104~-008 ] 8l/15/9% Uranium, Isotopic inr Soil
A4CM-94-0019 K412033-09 £§104-009 GaM oL/24/9% Gamma Scan
SSFL AREA 4 SOIL 11/28/%4  £104-009 : 4 12/22/%4 Tritium-Soil
12/09/94  €104-009 P A1 01/18/45 Plutonium, Isotopic in $oil
6104-009 SR 6L/14/95 Strontiwm, Total in Soil
6104009 TH 0t/14/95 Thorium, Isotopic in Soil
6104009 3] 61/15/95 Uranium, Isotopic in Soil
A4CM-94-0020 N412033-10 6104010 GAM 01/24/5% Gamma Scan
SSFL AREA 4 SOIL 11/28/94  6104-010 H 12/22/%¢ Tritium-Seoil
12/68/9¢  6104-010 FU 01/14/95 Plutonium, Isotopic in Soil
6104-010 SR 01/14/95 Strontium, Total in Seil
61044019 TH 91/14/95 Thorium, Isctopic in Seil
6104-010 |53 01/15/95 tranium, Isotopic in Soil
AQCM-54-002] N4312033-11 §104-013 GaM aL/24/95 Gamma Scan
SSFL AREA 4 501L 11/30/594  €304-011 H 12/22/%2 Tritium-Soil
12/0%/94 6104011 PU 01/14/95 Plutonium, Izotopic in Soil
6104-011 SR 01/14/9% Strontium, Total in Soil
6104-011 TR 01/14/95 Thorium, Isctoplc in Soil
6104-011 4 01/15/95 Jranium, Isotopic in Seil
A4CM-94-0022 N412033-12 6104032 GaM 01/24/95 Gamma Scan
SSFL AREA 4 sS0IL 11/30/94  €104-012 H 12/227%4 Tritiuvm-$oil
12/08/94  6104-01Z Py 01/16/95 Plutonium, Isoctopic in Soil
6104-012 SR 01/14/95 Strontium, Total in Soil
6104-012 TH #1/16/95 Thorium, Isotopic in Scil
£104-012 U 03/158/8% Uranium, Iscotopic in Soil
Reagent Blank N5120336-16 61L03-0L86 FU 61F19/9% Plutonium, Isotopic in $oil
S01L
. Lab id TMAN
S Protocel ROCKETDYNE
1‘:,,",\}325 SUMMARY Version Ver 1.0

Page 2
SUMMARY DATA SECTION
Page 7

Pors DVD-CWS
Version 3,94

Report date 02/07/95 _




CLIENT SAMPLE ID

TMA/RICEMOND

REPORTING GROUP 6104

WORK SUMMARY, cont.

LAE SAMPLE ID

Client Rocketdyne

Contract R44PJZ94034044

LOCATION MATRIX COLLECTED SUP-
CUSTODY SAS 1o RECEIVED PLANCHET TEST PIX ANALYZED REVIEWED BY METHOD
Reagent Blank N412033-14 6104014 GAM 01/24/95 Gamma Scan
S0IL 6104~014 B 12/22/54 Tritium-Soil
6104-014 20 0L/17/98 Plutonium, Isotopic in Soil
6104-014 3R 01/14/95 Strontium, Total in Soil
5104-014 TH 01/16/9% Thorium, Isotopic in Soil
6104-014 U 01/15/98 Uranium, Isotepic in Soil
Reagent Blank ¥412033-19 6104-019 H 01/10/95 Tritium-Soil
SOIL
Lab Control Sample N412026-15 6103-015 PO 01/19/9% Pilutonium, Isctopic in Soil
SQIL
Labk Control Sample N412033-13 6104013 GAM 01/24/95 Gamma Scan
80IL 6104-013 H 12/22/94 Tritium-Soil
6104-013 U G1/37/95 Plutonium, Isotopic in Soil
6104-013 SR 01/14/95 Strontium, Total in Soil
6104-013 TH 01/16/95 Thorium, Isotopic in Soil
6104-~013 U 01/14/385 Uranium, lIsctopic in Soil
Lab Control Sample N412033-18 6104-018 H 01/10/95 Tritium-Soil
S0IL
Duplicate [N412033-08) N412033-15 6104-015 GAM 01/25/95 Gamma Scan
SSFL ARER 4 SCIL 11/23/94 6104 ~G15 H AL 01/10/95% Tritium-Sail
12/09/94 6104-015 PU Al 03/19/95 Plutonium, Isoropic¢ in Soil
6104-015 SR 0r/14/95 Strontium, Total in Soil
6104018 TH 01/18/95 Thorium, Isotopic in Soil
§104-018 14 01/15/98 Uranium, Isotopic in Soil
Lab id TMAN
: Protocol ROCKETTTYNE
LU RR Sy Versisn Ver 1.0
Page 3 1= Form DUD-CHE
i J Version 3 04
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Repoyr date 02707785




TMA/RICHMOND

REPORTING GROUP 6104

SDG £104 Client Rocketdyme

" tact Leah G. Guerrero WORK SUMMARY, cont. Contract R44PJIZ4034044

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFERENCE CLIENT MORE RE BLANK LOS  DUP SPIXE TOTAL
GxM Gamma Scan 10 3 1 H 13
H Tritium-Soil EPA 906.0; ASTM 2476-81 10 2 2 b3 18
PG Plutonium, Isotopic in Soil BASL 300/PU-02 19 2 2 1 15
&R Strontium, Total in Soil HASL 300/SR-01,-~02 10 1 3 1 13
™ Thorium, Isotopic in Soil 19 i 1 1 i3
34 tranium, iIsotopic in $So0il HASL 30G/U-04 10 1 1 1 13
TOTALS 60 -1 8 6 82

Lab id TMAN
: protocol RICKETDYNE
< URK SUMMARY Version Ve 1.8
Page 4 1 6 Form DVR-CWS
SUMMARY DATA SECTION Yersion 3,04

Page 9§ Report date £2/07/3%




R

TMA/RICHMOND

REPORTING GROUP 6104

EAGENT BLANK

SDG £104

Client Rocketdvne

Contact Leah . Guerrero

Contract R44PJIZ04034044

Lab sample id B412026-16

Client sample id Reagent Biank

Dept sample id 6103-016 Material/Matrix SOIL
RESULT 2¢ ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g  (COUNT} pCi/a pCi/g FIERS  TEST
Thorium 230 142€69-63-7 0.1
Thorium 232 F40-2%-1 0.2
Plutonium 238 139831-16-3 0.002
Plutonium 239/3240 10-12-8 0.001 0.01
Lab id TMAN
: Protocol ROCKETDYNE
. {EAGENT BLANKS Version Ver 1.0
Page 1 1ﬁ? Form DVD-DS
SUMMARY DATA SECTION Version 1,064
Page 10 Report date 02/07/35




TMA/RICHMOND
REPORTING GROUP 6104

REAGENT BLANK

SDG 6104 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ94034044
Lab sample id N412033-14 Client sample id Reagent Blank
Dept sample id £104-014 Material/Matrix S0IL
RESULT 2 EBRR

ANALYTE CAS NO pCi/g (COUNT)

fritium G.082

Strontium 90 10088-97~2 0.049

Thorium 230 14269-63-7 0.020

Thorium 232 . TT40-25-1 0.020

Uranium 233/234 11-08-5 0.007

Uranium 235 14117~-96-1 0.006

Uranium 238 7440-61-1 0.002

Plutonium 238 1398:1-16-3 0.008

Plutonium 23%/240 10-12-8 0.008

GAMMA SCAN ANALYTES

. i-assium 40

romiun 51

Manganese 54 :

Cobalt 58

Iron 59 j'fo_j-;'
Cobalt 60 s

Zinc 65 U
Niobium 94 .
Ruthenium 103 g
Ruthenium 106 U

Tin 113 Tul
Cesium 134 o
Cesium 137 -U:_.
Cerium 144 U
Europium 152 ‘U
Europium 154 T
Eurocpium 155 U
Radium 226 u
Thorium 232 o

Lab id TMAN
: Protocol ROCKETDYNE
.. £RGENT BLANKS version Ver 1.¢
Page 2 Form RVD-~-DS
SUMMARY DARTA SECTION - Vazrsion 3. 04
Page 11 1‘5 Repor: date £2/07/85
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TMA/RICHMOND
REPORTING GROUP 6104

EAGENT BLANK

8DG £104

Contact Leah G. Guerrero

Client Rocketdyne

Contract R44PJZ94034044

Lab sample id N412033-19

Client sample id Reagent Blank

Dept sample id £104-019 Material/Matrix 8015
RESULT 20 ERR RDL OUALY -
ANALYTE CAS NO pCifg  (COUNT) pCi/g FIERS TBST
Tritium 0.079 0.5 H
; Lab id TMAN
P Protocol ROCKETDYNEZ
“. | SACENT BLANKS Version Ver 1.0
FPage 3 Form DYD-DS
SUMMARY DRTA SECTION Vergion 3.04
Page 12 19 Report date DI/07/95




TMA/RICHMOND

REPORTTNG GROUP 6104

L.AB CONTROL SAMPLE

SDG 6104

Contact lLeah ¢. Guerrero

Lab sample id N412026-1%5
Dept sample id 6303-01%

Client Rocketdvne
Contrast R44PIZG¢0340448

Client sample id Lab Control Sample

Material/Matrix SOIL

RESULT 20 ERR MDA 2¢ ERR REC 3g LMTS PROTCGCOL
ANALYTE pCifg  {COURT) pCi/g pCifg ¥  (TOTAL) LIMITS
Thorium 230
Thorium 232
Plutonium 238 0.007 0
Plutoniam 235/240 0.041 0.0:x2 77123
; Lab i4 TMMAN
- Protocel ROCKETDYNE
Leie . uNTROL SAMPLES version Vep 1.0
Page 1 2 (} Form DVD-LCS
SUMMARY DATA SECTIOK Version 3 04
Page 13 Report date DR/07S385




TMA /RICHMOND

REPORTING GROUP 6104

LAB CONTROL SAMPLE

SDG 5104

Client Rockstdyme

Contact Leal G. Guesrrsro

Lab sample id N332033-33

Contract RE4PIZH4034044

Client sample id Lab Control Sample

Dept sample id §104-013 Material/Matrix so1i
RESULT 20 ERR MDA RDL QUALI~ ADDED 24 ERR REC 3¢ ILMIS PROTOCOL
ANALYTE pCi/g  (COUNT] plifg pli/g PIERS TEST pCi/g pCily *  (TOTAL) LIMITS
| Tritium 0.21 0.8 B 0.19 83-117
Strontium 90 G.31 0.5 SR 0.4 83-117
Thorium 230 0.27 6.1 TH 0.10 83-119
Therium 232 8.008 a.1 TR [+
Yranium 233/234 0.12 ¢.0% o 0,067 B5-115
Uranium 235 .10 0.01 4 0.052 84-116
Uranium 238 0.12 0.01 U 0.067 85115
Piutenium 238 0.024 By i}
Plutenium 239/240 0.08% 0.02 PU 0.013 67133 ¢
: GaM
Crhromiuvn 51 GhM
Manganese 54 GAM
Cobalt 58 GRM
Iron 59 Gam
Cobalt 60 GAM
Zine €3 GaM
Niobium 94 GAM
Ruthenium 103 GAM
| Ruthenium 186 GAM
Tin 113 Gam
Cesium 134 GaM
Cesium 137 8.014 0,02 GAM 0,015 TI-323
Cerium 144 GaM
Europium 152 GAM
- Buropium 154 GAM
" Buropium 155 GiM
Radium 226 EaM
Thorium 232, GAM
Lab id TMAN
R Protocol ROCKETDYNE
z,,.w CONTROL SAMPLES Version Ver 1.0
Page 2 Form DVD-LCS
Version 3.04

SUMMARY DATA SECTION
Page 14
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TMA /RICHMOND

REPORTING GROUP 6104

LAB CONTROL SAMPLE

SDG 6104 Client Rocketdyme
Contact Leah §. Guerreroc Contract R44PIZOE034044
Lab sample id N412033-18 Client sample id Lab Control Sample
Dept sample id 6104-018 Material/Matrix SOIL
RESULT 20 ERR MDA RDL QUALY - ADDED 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pcifg  (COUNT} pCifg pCifg FIERS TEST pCifg pCi/g ¥ (TOTAL) LIMITS
Teitium 0.24 0.5 0.2¢ §1-119

Lo AVTROL SAMPLES
Page 3
BUMMARY DATA SECTION
Page 15

Lab id
Protocol
Yersion

Fornt

oo
1AW

Vergion

Report date

DVB~LLS

TMAN
ROCHETLYHNE
Ver 1.0
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TMA/RICHMOND

REPORTING SROUP 6104

DUPLICATE
8SDhG 6104 Client Rocketdyme
Contact Leah G. Guerrero Contract BA4PI724034044
DUPLICATE ORIGINAL
Lab sample id Ne12033-15 Lab sample id N412033-05 Ciient sample id A4CM-94-8015
Dept sample id 6104-015 Dept sample id £104-008 Loacation/Matrix SSFL AREA 4 SoIL
Received 12/03/%4 Coliected 11/23/94
Chain of custody id
LUPLICATE 2¢ ERR MDA RDL QUATY - ORIGINAL 24 ERR MDA QUALI~ RPD _Eg’ EBOT
ANALYTE plifg  (COUNT} pCi/g pli/yg FIERS  TEST pCifg  (COUNT) pCity FIERS
Tritium 0.13 0.8 H 0.072 b
Strontium 90 0.069 0.5 SR 0.083 J
Thorium 230 0.15 0.1 TH 0.13
Thorium 232 0.16 0.1 TH ¢.186
Traniom 233/234 0.064 0.01 v 0.065
Uranium 235 0.014 0.01 u 0.014
Uranium 238 0.067 D.81% I 0.068
Pluteonium 238 0.001 B o.0311 u
‘ cooonium 239/240 8.06) Q.01 PU 0.00B
Ji4R SCAN ANALYTES
Potassium 40 0.95% GAM t.56
Chromiun 51 GAM v
Manganese 54 GAM g
Cobalit &8 GAM U
Iron 5% GaM 4]
Cobait 60 GAM o
Zinc &5 GAM 15
Hicbium 94 GAM U
Rubbernium 103 GAM )
Ruthenium 106 GAaM u
Tin 113 GAaM 14)
Cesium 134 GAM u
Cesium 137 ¢.02 GAM u
Cerium 144 GAM 2
Europium 152 GRM U
Buropium 154 GAM w
ropium 158 LR 0.1 U GAM 7 4 o .
Radium 236 9.67  a.694 T o TbiTe 0.087 el ez o

Lab id TMaN

Protocol ROCKETDYNE

Version Ver 1.0
Form DVD-DUP

SATPLECATES
Page 1

STMMARY DATA SECTION Version 3,04

Reporc date 02/07/%%
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TMA/RICHMOND

REFORTING GROUP 6104

DUPLICATE, cont.
SDG £104 Client Reocketdvne
Contact Leah G, Duerrero Contract RE4PIZ4034044
DUPLICATE ORIGINAL

Lab sample id N432033-05
Dept sample id £104-065

Received 12/095/94

Lab sample id N4120833-1%
Dept sample id £304-01%

Cilient sample id A4(3-94-0035
Location/Matyix SSFL AREA 4 SQIL

Collected 31/23/94

Chain of custody id

DUPLICATE 20 ERR MDA RDL CUALI-
ANALYTE pCifg  (COUNT}  pCifg  pCi/g  FIERS

3g PROT
TOT LIMIT

ORIGINAL 2Z¢ ERR MDA QUALI~ RPD
TEST  pCifg  (COUNT) pCifg  FIERS %

Thorium 232

¢.23

% OUPLICATES

Page 2
SUOMMERY DATA SECTION 22 41
Page 17

Lab id IMAN
Protocol ROCKETDYNE
Version Yer 3.9
Form QVD-TE
Version 3.04

Repory dave 02/07/9%




TMA/RICHMOND
REPORTING GROUP §104

DATA SHEET

SDG 6104

Client Rocketdyme

Contact Leah G. Guerrero

Lab sample id N412033-03

Contract R44PJIZ94034044

Client sample id A4CM-94-0013

Dept sample id £104-003 Location/Matrix SSFL AREA 4 SOIL
Received 12/09/94 Collected 131/22/%4
Chain of custody id
RESULT 20 ERR MDA ROL QUALI-
ANALYTE CAS NO pCi/y {COUNT) pCifyg pCi/g FIERS TEST
Tritium 0.069 0.5
Strontium 90 10098~97-2 0.077 0.5
Thorium 230 14269-63-7 0.158 0.1
Thorium 232 7740-29-1 0.17 0.1
Uranium 233/234 11-98-5 0.077 0.01
- Uranium 235 14117-96~1 0.013 0.01
Uranium 238 7440-61-1 0.080 0.01
Pilutonium 2238 13581-16-3 0.0069
L itonium 239/240 10-12-8 ¢.002 8.01
2iMA SCAN ANALYTES
Potassium 40 1.1
Chromiun 53
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc €5
Niobium 94
Ruthenium 103
Ruthenium 10¢
Tin 113
Cesium 134
Cesium 137 0.02
Cexrium 144
Buropium 152
Furopium 154
Buropium 185
Radium 226 0.097
. Lab id TMAN
S Protocol ROCKETDYNE
'\j ONETA SHEETS Version Ver 1.0
Page 1 . Form DVD-DS
SUMMARY DATA SECTION 25 Version 3,04
Report date 02/07/95

Page 18




TMA/RICHMOND

REPOETIRG GROUP 6104

DATA SHEET, c¢cont

Lab sample id ¥412033-03

SDG 6104 Client Rocketdvne
Contact Leah G. Guerrerg Contract R44PJ794034044

Client sample id A4CM~-94-0013

ANALYTE CAS NO

pCifg  (COOUNT) pCi/g

pCi/g PIERS TEST

Dept zample id 6104-003 Location/Matrix SSFL AREA 4 SOIL,
Received 12/05/94 Collected 11/22/94
Chain of custedy id
RESOLT 2¢ ERR MDA RDL QUALY -

Thorium 232

0.28

. OATA SHEETS
Page 2
SUMMARY DATA SECTION
Page 19

Lab id
Protocol
Version
Form
Version
Report date

THAN \
ROCKETDYNE
Ver 1.0
DVD-DS
3,04
02/07/95




TMA/RICHEHMOND

REPORTING GROUP 6104

DATA SHEET

DG 5104

Client Rocketdvne

Contact Leah G. Guerrero

Contract R44PJIZS4034044

Lab sample id N412033-04

Client sample id A4CM-94-0014

dMA SCAN ANALYTES
Potassium 40
Chreomiun 51
Manganese 54

Cobalt 58

Iiron 59

Cobalt 60

Zinc 68

Niobium 94

D00 o0 0 Garo BTG el B e
P s . a . (] BEX I B .
W

Dept sample id £104-004 Location/Matrix SSPFL AREA 4 SQIL
Received 12/09/94 Collected 11/23/94
Chain of custody id
QUALI~

ANALYTE CAS WO FIERS TEST
Tritium
Strontium 90 10098-97-2
Thorium 230 1426%-63-7
Thorium 232 T740-29-1
Uranium 233/234 11-08-5
Uranium 235 141317-96-1
Uranium 238 7440-61-1
Plutonium 238 13981-16-3

onium 235/240 10-12-8

Ruthenium 103 X i? g
Ruthenium 106 O ﬁﬁﬂ.
Tin 113 08 S
Cesium 134 07 - et
Cesium 137 05 ¢ 0.02 U
Cerium 144 3 54
Buropium 152 -3 U
Buropium 154 ) U
Eurepium 13%% k3 U
Radium 226
Lab id TMAN
Protocol ROCKETDYNE
OARTA SHEETS 2 7 Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION version 3.04
Page 20 Report date 02/07/395




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET, cont

SDG §104

Client Rocketdyne

Contact Leah ¢, GCuerrero

Lab sample id N412033-04

Contract R44PpJ794034044

Client sample id A4CM-94-0014

Dept gample id £104-004 Location/Matrix SSFL AREA 4 SOIL
Received 12/09/94 Collected 131/2131/94
Chain of custody id
RESULT 2¢ ERR MDA RDIL. QUALI~-

ANALYTE CAS RO

pCi/fg {COUNT)

pCi/g  pCi/g FIERS  TRST

Thorium 232

.24

ATA SHEETS
Page 4
SUMMARY DATA SECTION
Page 21

v
Q0

Lab id
Protocoel
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.8
FVD-DS
3.0

82/07/95




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET

SDG €104 Client Rocketdvne
Contact Leah G. Guerrerc Contract R44PJIZ54034044
Lab sample id ¥412033-05 Client sample id A4CM-94-0035
Dept sample id £104-C05 Location/Matrix SSFL. AREA 4 501IL
Received 12/039/94 Collected 11/23/94

Chain of custody id

2g ERR MDA RDL QUALI -
ANALYTE Ccas NO (COUNT) pCi/g  pCi/g FIERS  TEST
Tritium 0.072 0.5 H
Strontium 9¢C 10088-97-2 6.083 0.5 S8R
Thorium 230 14269-63-7 0.13 0.1 TE
Thorium 232 7740-25%-1 0.16 c.1 TH
Uranium 2233/234 11-08-5 0.065 0.01 )
Uranium 235 14117-96-1 0.014 0.0% O
Uranium 238 7440-61-1 0.0€6 0.01 U
Plutonium 238 13981-16-3 0.011 FU
; :onium 239/240 10-12-8 0.008 0.01 PU
“..«MA SCAN ANALYTES
Potassium 40 0.96 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 5% GAM
Cobalt 60 GAM
© Zinc €8 GAM
Niobium 94 GhAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 137 g.o2 GAM
Cerium 144 GRM
Europium 152 i S GhM
Buropium 154 : fﬁ _ff; GaAM
Europium 155 0L S E gaM
Radium 226 0.087 ; S GAM
Lab id TMAN
Protocol ROCKETDYNE
JATA SHEETS Yersiocn Ver 1.0
Page 5 2 g Form LVD-DS
SUMMARY DATA SECTION Versicn 3.04
Page 22 Report date 02/07/95




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET, cont

Contact Leah G. Guerrero

5DG 6104 - Client Rocketdyme
Contract R44PJZ234034044

Lab sample id N4312033-05 Client sample id p4CM-94-0015
Dept sample id §104-005 Location/Matrix SSFI AREA 4 801L
Received 12/09/94 Collected 11/23/94
Chain of custody id
RESULT 20 ERR MDA RDi, QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Thorium 232 0.23
Lab 14 TMAN
. Protocol ROCKETDYNE
"~ JATA SHEETS Version Yer 1.0
Fage & ’ ory Form DVD-DS
SUMMARY DATR SECTION s version 3.04
Page 23 Repors date 02/07/3%




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET

5DG 6104

Contact Leah G, Guerrero

Lab sample id N412033-06
Dept sample id £3104-006

Received 12/09/94

Client Rocketdyne
Contract R44PIZ94034044

Client sample id A4CM-94-0016

Location/Matrix SSFIL. AREA 4 SOIL
Colliected 11/23/94

Chain of custody id

RESULT 20 BRR

ANALYTE CAS RO pCi/g  (COUNT) pCi/g FIERS TEST
Tritium 0.07%9 0.5 H
Strontium 90 100928-97-2 0.090 ¢.5 SR
Thorium 230 14269-63-7 ¢.18 0.1 TH
Thorium 232 7740-29-3 0.21 0.1 TH
Urznium 233/234 11-08~5 0.064 0.01 u
Uranium 235 14117~96-1 C.014 .01 U
Uranium 238 7440-61-1 0.066 0.01 o
Plutonium 238 13981-16-~3 0.011 PU
" eonium 239/240 10-12-8 0.005 0.01 PU
MA SCAN ANALYTES
Potassium 40 0.63 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 5% GAM
Cobalt €0 GAM
Zinc 65 GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GaM
Tin 113 GAM
Cesium 134 GAM
Cesgium 137 0.02 GAM
Cerium 144 GAM
Buropium 152 GAM
Eurcpium 154 GaM
Europium 155 GAM
Radium 228 ¢.06% GAM
Lab id TMAN |
; Protocol ROCKETDYNE
‘. ATA SHEETS Version Yer 1.0
. page 7 31 Form DVD-DS
SUMMARY DATA SECTION Version 3.04
Page 24 Report date 02/07/95




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET, c¢cont

8DG §104 Clieng
Contact Leah G, Guerrero Contract

Lab sample id N412033-06 Client sample id

Rocketdyne
R44PJIZS4034044

Ad4CM-34-0016

Dept sample id 6£104-006 Location/Matrix SSFL AREZ 4 SOIL
Received 12/06/94 Collected 11/23/94
Chain of custody id
RESULYT 20 EBR MDA RDL QUALY -

ANALYTE CaS NO pCi/g  (COUNT)

pCi/g pCi/lyg FIERS TEST

0.14

Thorium 232

JATA SHEETS
Page 8 3 2
SUMMAERY DATA SECTION
Page 2%

Lab id
Protocol
Version
Porm
Version
Report date

TMAN
ROCKETDYNE
Ver 3.0
pvp-ns
3.04
02/07/885




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET

S5DG £104 Client Rocketdvne
Contact Leah G. Guerrero Contract R44PJIZ94034044
Lab sample id N412033-07 Client sample id A4CM-94-08017
Dept sample id 6104-007 Location/Matrix SSFL AREA 4 SQIL
Received 12/09/94 Collected 11/28/%94
Chain of custedy id

RESULT 2¢ ERR MDA RDI: QUALT~
ANBALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium G.075% 0.5 H
Strontium 90 10098-97-2 0.059 0.5 SR
Thorium 230 14269%-63-7 0.12 0.1 TH
Thorium 232 T740-29-1 0.12 6.1 TH
Uranium 233/234 11-08-5 0.075 0.01 u
Uranium 235 14117-96-1 0.018 0.01 u
Uranium 238 T440-61-1 0.074 0.01 U
Plutonium 238 139831-16-3 0.010 PU
“vitonium 239/240 10-12-8 0.008 0.01 PU
4MA SCAN ANALYTES
Potassium 40 1.2 GAM
Chromiun 53 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 59 GAM
Cobalt 60 GAM
Zinc 65 GAM
Wicbhium 34 GAM
Ruthenium 103 GAM
Ruthenium 106 32 GAM
Tin 113 U GAM
Cesium 134 v GAM
Cesium 137 s 41 0.0z GAM
Cerium 144 R GAM
Europium 152 U GAM
Buropiwm 154 R GAM
Buropium 155 §at pey GAM
Radium 226 g 6.13 GRM
! Lab id TMAN
: ! Protocol ROCKETDYNE
COATA SHEETS Version Ver 1.0
Fage 9 : Form RDVD-DS
SUMMARY DATA SECTION :}:} ] Version 3.04
bPage 26 Report date 0£2/07/95




TMA/RICHMOND
REPORTING GROUP 6104

DATA SEEET, cont

Client Rocketdvne
Contract R44PJIZES4034044

S5DGE 6104
Contact Leah G. Guerrero

Lab sample id N412033-07

Client sample id A4CK-94-0017

Dept sample id £104-0207 Location/Matrix SSFL AREA 4 soIL
Received 12/09/54 Collected 11/28/94
Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS KO pCifg (counT) pCifg pCifg FIERS TEST

Thorium 232

0.22

Lab id TMAN
: Protocol ROCKETDYNE
""JATA SHEETS Version Ver 1.0
Page 10 3 4 Form DVD-DS

SUMMARY DATA SECTION
Page 27

Version
Report date

3.04
G2/07/385




TMA/RICHMOND

REPORTIRG GROUP 6104

DATA SHEET

SDG 6104 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PIZI4034044
Lab sample id N412033-08 Client sample id R4CM-94-0018
Dept sample id 6104-008 Location/Matrix SSFL AREA 4 S01L
Received 12/09/94 Collected 11/28/94
Chain of custody id

RESULT 20 ERR MDA RDL QUALY -
ANALYTE CAS NO pci/g  (commT) pCi/g pCi/fg FIERS  TEST
Tritium 0.073 0.%
Strontium $0 10098-97-2 0.067 0.5
Thorium 230 14269-63~7 0.13 0.1
Thorium 232 7T740-29-1 Q.16 0.%
- Uranium 233/234 11-08-5 g.12 0.01
Uranium 235 14117-96-1 0.025 8.01
Uranium 238 T7440-61-1 0.11 0.01
Iutonium 238 13981-16-3 0.010
:octonium 2397240 10-12-8 0.005 0.01
“unMMA SCBAN ANALYTES
Potassium 40 1.1
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Niopium %4
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.02
Cerium 144
L Buropium 152
Europium 154
Eurcopium 155
Radium 228 6.12
Lab id . IMAN
. Protocol ROCKETDYNRE
DATA SHEETS _ Version Ver 1.0
Page 11 :}:) Form DVD-DS .
SUMMARY DATA SECTIOR Version 3.94
Page 28 keport date 02/07/95




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET, cont

SDG 6104 Client Rocketdvne
Contact Leah G. Guerrerc Contract R44PJIZ94034044
Lab sample id N412033-08 Client sample id A4CM-94-0018
Dept sample id §104-008 Location/Matrix SSFL ARED 4 S0IL
Received 12/09/3%4 Collected 11/28/94

Chain of custody id

RESULT 20 ERR
ANALYTE CAS RO pCi/g {COUNT)

MDA RDL QUALI -
pci/g pCi/g FIERS  TEST

Thorium 232 0.25

.. JATA SEEETS

Page 12
SUMMARY DATA SECTION 36
page 29

Lab id TMAN
Protocol ROCKETIDYNE
Version Ver 1.9
Form DVD-DS
Version .04

Report date 22/07/83




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET

SDG 6104 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PIZ54034044
Lab sample id N412033-09 Client sample id A4CM-94-0019
Dept sample id £104-009 Location/Matrix SSFL AREA 4 SOIL
Received 12/09/94 Collected 11/29/94

Chain of custody id

RESULT 20 ERR MDA RDL QUALY -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g  pCi/g  PIERS TEST

0.076
0.047
0.11%

0.14

0.0&9
G.016
¢.072
0.062
0.0061

Tritium

Strontium %0 10098-97-2
Thorium 230 14269-63-7
Thorium 232 7740-2%-1
Uranium 233/234 11-08-5
Uranium 23% 143117~-96-1
Uranium 238 7440-61-1
Plutonium 238 13981-16-3
ctonium 239/240 10-12~8
AMA SCAN ANALYTES

Potassium 40

Chromiun 51

Manganese 54

Cobalt 58

Iron 59

Cobalt 60

Zinc 65

Niobium 94

Ruthenium 1903

Ruthenium 106

Tin 113

Cesium 134

Cesium 137

Cerium 144

Buropium 152

Buropium 154

Buropium 155

Radium 226

0.96

Lab id TMAN
Protocel ROCKETDYNE
) JATAE SHEETS Version Ver 1.0

Page 13 Form DVDR-DS

SUMMARY DATA SECTION Version 3.04
Page 30 Report date £2/07/9%5

oy
~1




TMA/RICHMOND

REPORTIRG GROUP €104

DATA SHEET, cont
SBG 6164 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJIZ94024044
Lab sample id N412033-08 Client sample id A4CM-94-0019
Dept sample id £104-009 Location/Matrix SSFL ARER 4 S0IL
Received 12/09/94 Collected 11/29/94

Chain of custody id

RESULT 2¢ ERR
ANALYTE CAS WO pCifg {COUNT)

MDA
pCi/g

RDL QUALT -
pCi/g FIERS  TEST

Thorium 232 0.22

YU OATA SHEETS
Page 14

SUMMARY DATA SECTION :}E}
rPage 31

Lab id TMAN
Protocol ROCKETIDYHE
Version Ver 1.0
Form DVDL-BS
Version 3,04

Report date 92/07/9%




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET

DG £184 Client Reocketdyne
Contact Leah €. Guerrero Contract R44PJZ94034044

Client sample id A4CM-54-0020

Lab sample id Na312033-10

Dept sample id 6104-010 Location/Matrix SSFL AREA 4 SOIL
Received 12/89/94 Collected 11/29/94

Chain of custody id

RESULT 20 ERR MDA ROL QUALI-
ANALYTE CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.076 H
Strontium 30 10098-97-2 0.087 SR
Thorium 230 14269-63-7 .13 TH
Thorium 232 7740-258-1 0.14 TH
Uranium 233/234 11-08-5 0.051 U
Uranium 235 14117-96~1 0.010 U
Uranium 238 7440-61~1 0.052 U
Pintonium 238 13981-16-3 0.010 PU
onium 239/240 10-12-8 0.002 PU
MMA SCAN ANALYTES
Potassium 40 0.68 GAM
Chromiun 51 GAM
Manganese 54 &AM
Cobalt 58 GAM
Iron 5% GAM
Cobalt 60 GAM
Zinc 68 GAM
Kiobium 94 GAM
Ruthenium 103 GaM
Ruthenium 106 GAM
Tin 113 &AM
Cesium 134 GaM
Cesium 137 GAM
Cerium 144 GaM
Europium 152 GAM
Buropium 154 EIRE s g GAM
Buropium 15% B+ SR Gogless o GaM
Radium 226 0.74 - 0.075 0 S GAM
Lab id IMax
S Protocol ROCKETDYNE
'~ JATA SHEETS Version Ver 1.0
Page 15 , Form RVD-DE
SUMMARY DATA SECTION :}t} Versgion 3. 04
Page 32 Report date 02/07/95




TMA/RICEMON
REPORTING GROUP 6104

D

Lab sample id N£12033-10

DATA SHEET, cont
sDG 6104 Client Rocketdvne
Contact Leah G. Guerrero Contract R44PJZ54034044

Client sample id A4CM-94-0020

Dept gample id £104-010 Location/Matyix SSFL AREM 4 S0IL
Received 12/03/94 Collected 11/23/94
Chain of custody id
RESULT 2¢ ERR MDA RDIL, QUALI~
ANALYTE CAS RO pCi/g  (COUNT) pCijyg pCi/g FIERS TEST
Thorium 232 0.14
. Lab id TMAN
{ Protocol ROCKETDYNE
“. OATA SHEETS Verzion Ver 1.0
Page 1§ é f} Form DVD-DS
SUMMARY DATA SECTION - Vergion 3.04
Page 33 Report date 02/07/95




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET

SDG £i04 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PIZI4034044
Lab sample id N412033-11 Client sample id B4CM-94-0021
Dept sample id 6104-011 Location/Matrix SSFL _AREA 4 $0IL
Received 12/09/94 Collected 131/30/94

Chain of custody id

RESULT 2¢ ERR MDA RDL QUALT -

ANALYTE CAS NO {COURT) pCi/g pCi/g FIERS  TEST

Tritium ¢.075 0.5

Strentium 90 10098-97-2 0.055 0.5

Thorium 230 14269-63-7 0.14 ¢.1

Thorium 232 7740-29-1 0.16 0.1

Uranium 233/234 i1-08-5 0.054 0.01

Uranium 235 14117-96-1 0.011 0.01

Uranium 238 7445-61-1 0.057 c.01
_?’utonium 238 13981-16-3 G.008%

coatonium 2397240 10-12-8 G.007 0.o1
“L4MMA SCAN ANALYTES

Potassium 40 1.2

Chromiun 51

Manganese 54

Cobalt 58

Iron 58

Cobalt &0

Zinec 65

Niobium 94

Ruthenium 103

Ruthenium 106

Tim 113

Cesium 134

Cesium 137 C.02

Cerium 144
- Buropium 152

Burcpium 154

Europium 155

Radium 226 0.1z

Lab id TMAN
. Protocol ROCKETDYNE
“... DATR SHEETS Version Ver 1.0
Page 17 4 " Porm DYD-DS
SUMMARY DATA SECTION i Version 3.04
Page 34 Report date 22/07/95




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET, cont

5DG 6104
Contacy Lezh G Guerrero

Client Rocketdvpne
Contract R44PJZ94034044

L.ab sample id N412033-11
Dept sample id £304-031
Received 12/03/94

Client sample id A4CM-394-0021
Location/Matrix SSFL AREA 4 SOIL
Collected 11/30/94
Chain of custody id

RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g {COUNT} pCi/g pCifg FIERS  TEST
Thorium 232 0.29
Lab id TMAN
A Protocol ROCKXETDYNE
‘.. "JATA SHEETS Version Ver 3.6
Page 18 A Form DVD-D§
SUMMARY DATA SECTION %&23 version 3.04
Page 35 Report date 02/07/95




TMA/RICHMOND

REPORTING GROUP 6104

DATA SHEET

SDG 6104

Contact Leah §. Guerrero

Lab sample id N412033-12

Client Rocketdyne
Contract R44PJIZ94034044

Client sample id R4CM-94-0022

Dept sample id £104-012 Location/Matrix SSFL AREBR 4 SOTL
Received 12/0%/92 Collected 11/30/94
Chain of custody id
RESOLY 26 ERR MDA RDL QUALL-
ANALYTE CAS NO pCi/g {CoukT) pCi/g pCi/g FIERS TEST
Tritium 0.073 0.5
Strontium S0 16098-87-2 0.454 0.5
Thorium 230 14269-63-7 0.14 0.1
Thorium 232 7740-29-1 ¢.17 0.1
Uranium 233/234 11-08-5§ ¢.o058 G.01
Uranium 235 14117-96-1 0.016 0.01
Uranium 238 7440-61~1 0.061 0.01
Plutonium 238 13981-16-3 ©.010
/.. tonium 239/240 10-12-8 0.005 0.01
“.CIAMB SCAN ANALYTES
Potassium 40 0.98
Chromiun 51
Manganese 54
Cobalt 58
Iron 5%
Cobalt 60
Zine 6%
Kiobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 124
Cesium 137 ¢.02
Cerium 144
Buropium 152
Buropium 154
Buropium 155
Radium 226 0.12
. Lab id TMAN
. Protocol ROCKETDYNE
l\f.JATA SEERETS version Ver 1.0
Page 19 4 q Form pWL-DS
SUMMARY DATA SECTION - Version 3.04%
Page 3§ Report date g2/07/85




TMA/RICHMOND
REPORTING GROUP 6104

DATA SHEET, cont

SDG 6104 Client
Contact Leah 8. Suerrerc Contract

Lab sample id N412033-12 Client sample id

Dept sample id 5104-012 Location/Matrix
Received 12/09/94 Collected

Chain of custody id

Rocketdyne
R44PJZ94034044

A4CM-54-0022
SSFL AREA 4 S0IL
11/30/94

RESULT 20 ERR
ANRLYTE CAS RO pCi/g (COUNT)

MDA RDL QUALT -
pCi/g pCi/g FIERS TEST

Thorium 232 0.27

GaM

ORTA SHEETS
Page 20
SUMMARY DATA SECTION 4 4
Page 37

Lab id TMAN
Protocol ROCKETDYNE
Version Vey 1.0
Form DPVD-DS
Version 31.04

Report date 02/07/95




Test PU_ Matrix SOIL
SDG 8104
Ctast Leah G. Guerrers

TMA/RICHMOND

REPORTING GROUP £104

METHOD SUMMARY
PLUTONTOM, ISOTORIC IN SOIL
ALPHA SPECTROSCORY

Client Rocketdyne
Contract R442J294034044

RESULTS
LaB RAW SU0F- Plutonium Plotonium

CLIENT SAMPLE ID SARMPLE ID  TEST FIX PLANCHET 238 235/240
Preparation batch 2781-016B
AdCM-34-00139 W412633-09 Al £104-089 4]
BLK (QC ID=22937) N412026-18 6103-016 3]
1CS (QC ID=22935) N412026-15 6103~018 ok
Duplicate (N412033-0%) N412033-15 A 6104~018 ok g
Preparation batch 2781-024
A4CM-94-0013 N412033-03 6104~003 v
A4{M-94-0014 N412033-04 6104-004 s
R4CM-94-0015 N412033-05 6104~005 0.012
A4CHM~-34-00LE N412033-08 6104-006 1]
A4CM-94-0017 N412033-07 6§104-007 U
A40M- 940018 N412033-08 6104-008 u
A4CHM-34-0020 N412033-1¢ £104-010 u
A4{M-54-0021 N412033-12 §104-011 U
A4CM-94-0022 N412033-12 6104-072 g
BLK {(QC ID=22644} N412033-14 6104-014 u

Lhe 1De22638) N412033-13 €104-013 ok
Hominal values and limits from method RDLs (pCifg) .01

HOR SUMMARIES
Page 1
SUMMARY DATA SECTION
Page 38

Lab id
Protoccl
Version
Fozm
Version
Report date

TMAN
ROCKETDYNE
Yer 1.0
PVD-ClS
3.04

Jz/01/8%




Test PU  Matrix SOIL
. SbG §108
“icact Leah G. Guerrerc

METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 6104

METHOD SUMMARY
PLOTONIUM, ISOTOPIC IN SOIL
ALPHR SPECTROSCOPY

Client Rocketdyne

Contract R44PJIZ94034044

LAB RAW SUF- MDA ALY( PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCifg g FAC TTON % %t min keV XeV HELD PREPARED YZED  DETECTIOR
Preparation batch 2781-0168 20 prep exrror 5.0 ¥  Reference Lab Notebook 2781 pg. 016
R4CM-94 0013 Ng1Z033-09 A1 3.00 : : 01/19/95 01/1% 8S-046
BLK {QC IDw22937) N432026-16 3.00 01/19/%8 01/19 &S-044
LCS {QC ID=2293%) N412026-15 3.00 01/18/95 01/19 85-041
Duplicate (N4120323-05)  N412033-1% A1 3.00 01/19/95 01/19% 8s8-053
Preparation batch 2781-G24 2¢ prep exror 5.0 ¥ Reference Lab Wotebook 2781 pg. 024
A4CM-94-0013 N412033-03 3.00 81/10/95 01/16 855-032
R4CM-94-0014 N412033-04 3.00 0:1/10/95 01/14 S§-029
A4CM-94-0015 N412033-0% 3.00 01/16/95 01L/14 SS-030
A4(M-94-0016 N412633-06 3.00 01/10/95 01/14 S5-035
BACM-94-0017 N412033-07 3.08 01/10/95 01/14 58-036
A4CM-$4-0018 N412033-08 31.00 ¢1/10/95 ©1/14 S5-038
A4CM-94-0020 N412033-10 3.00 01/10/38% 01/14 58-040
A4CM-94-0021 N4312033-1i1 3.00 01/10/95 01714 S5-041
A4CM-94-0022 N412033-12 3.00 01/10/25% 01/16 S85-034
BLK (QC ID=22644) N412033-14 3.00 01/10/95 0i/17 S8-020

' ID=22638) N412033-13 3.00: 01/16/9%  01/17  S$S-91%
Nominal values and limits from method 0.01 3.00 20-10% o0 100 180

PROCEDURES REFERENCE  HASL 300/P0-02 AVERAGES ¢ 2 5D MDA _ 0.0F =+ _ 0.02

EP-(060 Soil Preparation, rev 0
EP-070 Scil Dissclution, rev 0
Ep-940 Plutonium Purification,
EP-0GOB Heavy Elements Electrop

FOR 15 SAMPLES

YIZLD 58 4 21

rev ¢

lating, rev @

SO0 SUMMARTES
Page 2
SUMMARY DATA SECTION
Page 3%

46

Lab id TMAN
ROCRETDYNE
Version Ver 1.%
Form SVD-CME
Version 3.64
Report date 02/07/95

Protocol




TMA/RICHMOND

REPORTING GROUP 6104
test TH . Matrix SCQIL
506G 68104

METHOD SUMMARY

Client Rocketdyne
Contract R44APIZ94034044

THORYM, ISOTCPIC IN SOIL
ALPHA SPECTROSCOPY

.Z tact Lealh §. Guerrero

RESULTS
128 RAW  SUF-

CLIEMT SPMPFLE ID SAMELE ID TRST FIX PLANCHET Thoriom 228  Thorium 230 Thorium 232

Preparation batch 2781-024

A4CM-54~0013 K432033-03 £104~-003 0.8%
A4CHM-94-0014 N412033-04 6164-004 0.82
A4CM-84~0015 R412033-05 £104-005 0.30
A4CM-94-0016 N412033-06 6104-006 0.98
AGCM-94-0017 W412033-67 6104-007 0.80
A4CM-34-0018 N412033-08 6304-008 1.¢
A4CM-94-0019 R412033-09 6104-009 0.77
B4CM-94-0020 N4a12033-10 6104-01% 0,98
A4CM-94~002] N412e33-11 6104-011 0.96
A4CM-94~0022 N412033-12 6104-012 Q.78
BLK (QC ID=22642) N4:12033-14 £104-034 i)
LCS {QC ID=22636) N412033-13 6104-013 ak
Duplicate {N412033-05) N412033-18 6104015 ck
Nominal values and limits from method RRLs (pCi/fg) 0.1 0.1

SO0 SUMMARIES

Page 3 4

SUMMARY DATA SECTION

~F

Page 40

Labk id
Protocol
Version
Foru
Version

Report date

ROCKETDYNE
Yer 1.8

VD~
.88

G2/07795




Test TH _ Matrix SOIT

SDG 6104

tact Leah G. Querrerc

METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 5104

METHOD SUMMARY

THORIUM, ISOTOPIC IW SOIL
ALPHA SPECTROSCOPY

Client Rocketdyne

Contract R44PIZ94034044

LAS MAX MDA ALIQ FREP DILU- YIEED EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SRMPLE ID SAMPLE ID TEST FIX pCife g FAC TION % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-024 2¢ prep error 5.0 % Reference Lab Notebook 2781 pg. 0324
A4CM-94-0013 N432033-03 .00 . 01/12/85 01/13 85S-020
AtCM-94- 0014 N412033-04 1.80 gi/i2/98% 01/13 S%-022
A4CM~94-0015 N412033-0%8 i.00 01/12/95 01/i4 SS-001
BACM-24-00%6 R412033-06 3.00 0L/12/95 01/14 S$-002
RAICM- 920027 N412033-07 1.00 01/12/85 01/14 SS5-003
A4CH-94-0018 M412033-08 1.08 01/12/95 01/14 S85-004 B
BACM-94-0019 RA12033-09 1,00 ¢1/12/95 01/14 88-019
A4CM-94-00206 N4312033-10 1.00 01/12/9% 01/14 SSs-c20
A4CM~94-002] N412033-11 1.00 01/I2/95 01/14 SS-022
A4CHM~94-0022 N412033-12 1.00 oi/i12/95 D1/16 S§8-019
BLK {QC ID=»22642) N412033-14 1.00 01/12/95 01716 S5-022
LES (QU 1D=22636) N412033-13 1.00 01/12/95 - 01/16 85-020
Dupiicate [N412033-05) N412033-15 1.60 £1./12/9% 01/18 58-032
Kominal values and limits from method 1.00 20-105 500 180
PROCEDURES EP-000 Data Entry and Document Prepszation, rev 0 AVERAGES = 2 S0 MDA, 0.0+ 0.02
EP-001 Q.C. Preparation, rev O POR 13 SAMPLES YIRID _ €3 y 28
EP-003 Tracing, xev O
EP-008 Heavy Elements Electroplating, rev 0
EP~G80 Soil Preparaticn, rev ¢
BP-G70 B0il tissolution,
EP-200 Thorium Purification, rev ¢
Lab id TMAN __
. Protocel ROCKETDYNE
“. 0D SUMMARTES Version Ver 1.¢
Page 4 Porm DVD~-CME
SUMMARY DATA SECTION 4 8 Version 3.03
Page 41 Report date 02/67/S%




TMA/RICHMOND

REPORTING GROUP 6104

Client Rocketdyna
Contract R44PIEI4034044

Test U Matrix SOIL
SDG 6104
‘act Leah G. grrers

METHOD SUMMARY

URANTUM, ISOTOPIC IN SO0IL
ALPHA SPECTROSCOFY

RESULTS

LAB RAW SOUF- 1: Uranium 2: Uranium 3: Uranium RESULT RATIOS (%}
CLEIENT SaMPLE ID SAMPLE XD TEST FIX PLARCHET 233234 235 238 L3 20 243 20
Preparation batch 2761-024
AACM-94-0013 N412032-03 6104-003 0.027 3
A4CM-84-0014 N$12033~04 6104-004 5.0G36 2
RATM-04~-001E N412033-05 £104-005 0.034 2
ALCM-94-0016 N412033-06 6104-006 0.044 2
A4CM-94-0017 K412033-07 €104-007 0.052 2
A4CM-94-0018 N412033-08 6104-008 0.044 3
A4CM-94-0019 N412033-09 €104 -009 0.0581 2
A4CM- 940020 N412033-10 6104010 "0.038 1
A4CM-84-0021 N412033-11 6104-011 0.03¢ 1
ALCM-94-0022 N412633-12 $104-012 £.082 2
BLK (QC ID=22643) N412033-14 6104014 o
LCS (QC ID=22637} N412033-13 6104-~013 ok
Duplicate (N412033-05) N412033-15 61040158 ck 2
Nominal values and limits from method RDLa {pCi/g} .01 0.01 0.01 100

Averages 96

Lal id TMAN
Protocol ROCKETDYNE
Vergion VYer 1. ¢
Form DVD-CMS
Version 3.04

Report date 02/07/8%

Y., 0D SUMMBRIES
Page §
SUMMARY DAYTA SECTION
Page 42
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TMA /RICHMOND

Test O

Matrix SOIL

SPG 104

tact Leah G, Guerrero

METHOD PERFORMANCE

REPORTING GROUP 6104

METHOD SUMMARY
URANTOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

Client Rocketdvme
Contract R44PIZG403I4044

LAB RAW SUF- MaX MDA ALIQ PREP DILO- YIELD EFF COURT FHHM DRIFT DAYS ANAL,-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g o FAC TION % T min keV KeV EELD PREFARED YIZED DETECTOR
Preparation batch 2Z781-024 20 prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
BECM-54-0013 N412033-03 5 3.00 g9 Fi 54 01/11/95 O01/35 £5-001
B4CM-94-~0014 N412033-04 3.00 53 01/11/98 01/15 SS-002
A40M-94-001E8 H412033-05 3.00 83 01/11/9% 0115 $£8-003
A4CM-94-0016 N412033-06 31.80 53 01/11/95 OL/15 S8§-004
AaM-94-0017 N&130¢33-07 3.00 48 01/31/95 01/15 S8S-o19
AdCM-54-0018 N412033-08 3.60 48 01/11/98 01/15 85-020
A4CM-94-0019 N412033-09 3.00 47 D01/11/9% Q1/15 Ss-022 ’
BA4CM-94-0020 N412033-10 3.00 47 81/11/95 01/i5 S8s-93:
RAGCM-F4-002% N412033-11 3.00 46 O01/11/9% 01/15 85-033
BACM-94-0022 N412033-12 3.00 46  01/11/95 ¢1/3i5 88-637
BLX (QC ID=22643) N412033-14 3.00 01/11/95 01/18 SS-001
LS (QC ID=22637) N412033-13 3.00 031/11/95 01/14 SS-037
Duplicate (Na12033-05) We12033-15 3.00 53 G1/11/88 01/15 S8S-002
Nominal values and limits from method 0.61 3.00 30-105 726 100 180
PROCEDURES REFERENCE HASL 300/U-04 AVERAGES x 2 SD MDA D.02_ % G.82
EP-060 Soil Preparation, rev @ FOR 13 SAMBLES YIELD _ 30 + __ 28
EP-070 Soil Dissolution, xev 0
Ep.510 Cranium Purification, rev 0
EP-008 Heavy Elements Electroplatving, rev ¢
Lab id TMAN
. Protocol ROCKETDYNE
‘;:‘».-;.»HO%} STRMARIES Version Yer .0
Page € — Form DYD-CMS ...
SUMMARY DATA SECTION Jit Version 3,04
Page 43 Report date D2/07/355




Test SR Matrix SOIL
SPG 6104
ract Leah G. Cuerrero

RESULTS
128 RAW SUF-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX

TMA /RICHMOND

REPORTING GROUP 6104

METHOD SUMMARY
STRONTIOM, TOTAL IN SOIL
BETA COUNTING

PLANCHET Strontium 30

Client Rocketdyvne

Contract R44PIZ294034044

Preparatien batch 2781-024

A4(M-94-0013 N412033-03 6104003
A4400-94-0014 N412033-04 6104004
A4CM-94-0015 N412833~08 6104008
A4CM- 5940016 N412033~06 £104-006
A40M-94-0017 N412033-07 6104087
A4CM-94- 0018 HM412033-08 6104008
A4CM-94-0012 N412033-93% 6104-009
RACM-~-94-0020 K4312033-10 6104-010
R4CM~94-0021 N412033-11 61G4-011
AGCM-94 0022 N412033~-12 6104-032
BLK (QC ID=22641} N412033-14 6104-014
LCS  (QC ID=226385) W412033-13 £104-013
Duplicate (N412033-05) N412033-15 6304-01%
Neminal values and limits from method RDLs (pCify) 0.5

L 00 SIMMARTES
Page 7
SUMMBRY DATA SECTION
Page 44

Lab id
Prococel
Versiocn
Form
Version

Report date

TMAN
ROCKETDYNE
Yer 1.8
V- O
i.04

C2/07/85




TMA /RICHMOND
REPORTING GROUP 6104

Test SR Matrix SOIL Client Rockerdyne

SDG £104 METHOD SUMMARY Contract R44PJZ52034044

“tact Lesh G. Guerrezo STRONTIOM, TOTAL IN SOIL

BETA COUNTING

METHOD PERFORMANCE

LAB RAW SOF- MDA ALID PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANBL-
CLYENT SAMPLE ID SAMPLE ID  TEST FIX pCi/g g FAC TION % ¥ min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-024 27 prep error 10.0 ¥ Reference Lab Hotebook 2731 pg. 024

AMOM-54-0013 R412033-03 2.80 53 01/14/9% 01/14 LBG-004
AsM-94-0014 N412033-04 2.00 52 01/14/9%5 Q1/34 LBG-013
A4CHM-94- 0015 N412033-05 2.00 52 017/14/95 01/34 LBG-015
AACM-94-0016 N412033-06 2.00 52 01/14/95 0i/14 LBG-013
ASCM-94-0017 N412033-07 2.00 47 01/14/95 01/i4 LBG-00L
24CM-94-0018 N412033-08 2.00 47 D1/14/%5 ©01/14 EBG-002
A4CM-84-0019 N5120633-09 2.00 46 01/14/95 01/14 LBG-001
P4CM~94 - 0020 N412033-1C 2.00 46 03/34/95 01/14 LEBG-0l4
A4CM-94-0021 Ne12633-11 z.00 45 01/14/%5 01/14 LBG-002
A4CM~94-0022 N412033-12 2.00 45 01/14/9% 0i/i4 LBG-004
BLX (QC ID=22641) N412033-14 2.00 01/14/95 01/14 LBG-013
LCS {(OC 1D=22635) N412033-13 2.00 01/314/95 01/14 LIBG-01i3
Duplicate (N412033-05) N412033-15 2.00 52 01/14/855 ©1/14 LBG-014

(QC 1D=22641)

Norminal values and limits from method 0.5 Z.00 20-308 200 180

PROCEDURES REFERENCE HASL 300/SR-01,-02 AVERAGES + 2 8D MDA g.08 2 0.04
EP-060 Soil Preparation, rev 0 FOR 13 SAMPLES YIELD 80 * 13
EP-070 S0il pPissolution, rev O
EFP-500 Strontium-8%,80 - Purification, rev 0O
; Lab id TMAS

Lk Protocel ROCKEIRYNE
L 40D SUMMARTES Version Ver 1.0
Page & Porm DVD-OMS
:) 2 Version 2,048

SUMMARY DATA SECTION o
Page 45 Report date QE/07/95




TMA /RICHMOND

REBORTIRG GROUP 6104

Client Rocketdyne

Contract R44PITI4034044

. Test GAM Matrix SOIL
S . SDG §104

METHOD SUMMARY

GAMMA SCAN
GAMMA SPECTROSCOPY

. tact Leah G. Guerrero

RESULTS

CLIENT SAMPLE ID

LaB

SAMPLE IDP  TEST FIX PLANCEET

RAW SUF-

Cesium 137

Preparation batch 2781-024

ASCM-94-0013 N412033-03 6104-003
2a{M-94-0014 M412033-84 6104-004
A4CM-94-0015 N412633-05 6104-G08
AGCM-94-0016 N412033-06 6104006
A4CM-94-0017 R412033-07 6104007
A4M-94-0018 N412033-08 6104 -008
240M- 940019 N412033-03 6104-009
A4CM-94-002¢ N412033-10 £3104-010
A4 CM-94-0021 N412033-11 6104-011
R4CM-94-00G22 N412033-32 6104-012
BLK {QC ID=22640) N412033-34 61044014
LCS (DC ID=22634) N412033-13 6104~-013
Duplicate {N412033-08) ¥412033-15 6104-015
Hominal values and limits from wmethod RDLs {pCi/g) 0.02

. .HOD SUMMARIES
Page 9
SOMMARY DATA SECTION
Page 46
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Version ¥ex
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TMA /RICHMOND

Test GAM  Matrix SOIL

SDG g10d

REPORTING GROUP €104

METHOD SUMMARY

itact Leah G. Guerrers

GAMMA. SCAN

GAMMA SPECTROSCOPY

METHOD PERFORMANCE

Client Rpcketdyng

Contract R44PIZ94034044

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~

CLIENT SAMPLE ID SEMPLE ID  TBST FIX pCi/g g FAC TION ¥ min keV KeV HELD PREPARED Y2ZED  DETECTOR
Freparation batch 2781-024 20 prep error 15.0 ¥ Reference Lab Notebook 2781 pg. 024
A4CM-54-0013 N412033-03 : 05" ' L aedl 03./23/95 01723 R, 03,00
A4CH-94-0014 N412033-04 01/23/85 01/23 JR, 02,00
A4CH-94-0015 N412033-05 01/23/95 01/23 JR, 03,00
RACH-94-0018 N412033-06 41/23/95 031/23 JR, 04,00
h4CM-94-0017 N412033-07 01/24/95 01/24 JR,01,00
AACHM-94-0018 N412033-08 01/24/95 01/24 IR, 02,00
BACM-54-0039 N412033-09 01/24/%5 01/24 UJR,03,00
A4CM-94-0020 N412033-10 01724735 01/2% JR,04,00
A4CM-94-0021 N412033-11 01/24/985 o©1/24 JR,01,00
A4OM-94-0022 N412033-12 01/24/95 01/24 JR,02,00
BLK {QC ID=22640) N412033-14 01/24/95 01/2¢ JR, 04,00
LCS {OC ID=22634) N412033-13 01/14/9% 03/24 JR,e3,00
Duplicate (N412033-05) N412033-15 01/25/95 01/25 UJR, 03,00
Fominal values and limits from method 0.02 850 700 1:14)

PROCEDURES EP-080 S¢il Preparation, rev ¢ AVERAGES + 2 8D MDA g.05 = 0,03

gP-100 Ge (Li) ?:epération for Environmental Samples, FOR 12 SAMPLES YIELD +
rev 0
. Lab id TMAN
[ protocol ROCKEIDYNE
40D SUMMBRIES Version ¥er 1.0
Porm DVD-{0

Page 10
SUMMARY DATR SECTION
Page 47

Version 3.04
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Test H Matrix SOIL
. SDG §304
I tact Leah §. Suerrers

RESULTS
LAB

RAH  SOP-

TMA /RICHMOND

REPORTING GROUP 6104

METHOD SUMMARY
TRITTOM-SOIL
LIQUID SCINTILLATION

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Tritium

Client Rocketdvme

Contract R44FJES4034044

Preparation batch 2781-024

BACH-94-0013 N412033-03 6104-003
A4CM-94 0014 N412033-04 £104~004
A4CM-94-0015 ¥412033-05 6104-00S
A4CH-94-0016 N412033-06 €104-006
A4CM-94-0017 N412033-07 6104-007
A4CM-94-0018 N412033-08 6104-008
A4CM-94-0019 N412033-09 6104-009
AACH-54-0020 N412033-10 6104-010
HACM-94-0021 N412033-11 6104011

B4CM-94 0022 N412633-12 £104-012

BLK {QC ID=22645) N412033-24 6104-014

LCS (QC ID=22639) N412033-13 6104-013
Preparation batch 2781-024B

BLX (QC ID=22903) N412033-19 6104-019

LCS 1QC ID=22902) N412033-18 6104-018

T ate {NAI2033-05)  N412033-15 61084015

i

Nominal values and limits from method RDLs {pCi/g} 6.5

"o oHOD SUMMARIES
Page 1}
SUMMARY BATA SECTION

Page 48

Lab id IMAN
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Version ¥er 1.0
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TMA/RICHMOND

REPORTING GROUP £104

Test H
SDG 6164
v sact Leah G, Guerrero

Macrix §OIL

METHOD SUMMARY
TRITIUM-SOIL
LIQUID SCINTILLATION

METHOD PERFORMANCE

Client Rocketdyne

Contract R44PIZS4034044

LAB RAW SUF- MDA ALIgJ PREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-~
CLIERT SRMPLE ID SAMPLE ID  TEST FIX pli/g g FAC TION X % min keV KXeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-024 2¢ prep error 10.0 Reference Lab Notebook 2781 pg. (24
B4CM-54-0013 N412033-03 A e . i s 30 12/22/54 12/22 LSC-004
R4ACM-94-0014 N&12033-04 29 12/22/94 12/22 1LSC-004
A4CM-54-2015 N412£33-05 29 12/22/7%4% 12/22 LSC-004
A4CM- 540016 N412832-06 29 12/22/%4 12/22 LSC-004
A4CM-94-0017 N412033-07 24 12/32/94 12722 LSC-004
R4CM~-94-0018 K412033-08 24 12/22/%4 12/22 LEC-004
A4{M~54-0019 N412033-09 23 12722794 12/22 LSC-004
AGCM-94-0020 R4312033-10 23 12/22/94 12/22 LS8C-004
A4CM-94-0021 N412033-11 22 A2/22/9%4¢ 12722 LSC-004
A4 (M-94-0022 N412033-12 22 12/22/94 12/22 LSC-004
BLK (QC ID=22645) N412033-14 12/22/94 12/22 L8C-004
LCS (QC ID=22639) K412033-13 12/22/94 12722 L8C-00%
Preparation batch 2731-024E 25 prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 024
BLK (QC ID=22903) N$12033-19 i : CE 01/10/95 01/10 LSC-005
LCe LIQC ID=22902) N412033-18 G1/10/95% 01/30 LSC-00S
i}. ate (He12033-05) N412033-15 A 48 01/710/95 01/10 LSC-005
Fominal values and limits from method 0.8 20.0 50 1860
FROCEDURES REPERENCE EPA 306.0; ASTM 247681 AVERAGES x 2 SD MDA 9.1 + 0.908
EP-080 Soil Preparation, rev 0 FOR 15 SAMPLES YIELD +
EP-G70 50il Dissolution, rev 0
EP-211 Tritium in Solid Samples by Azectropic
Distillatien, rev §
Lab id TMAN
i Protecel ROCKETDYNE
JHOD SUMMARYES Yersion Ver 1.0
Page 12 oo ¥orm DVD-TMS
SUMMARY DATA SECTION VG version 3.04
Page 49 Report date 02/07/35




TMA/RICHMOND

REPORTING GROUP 6104

SDG 6104 Client Rocketdyne
atact Leah G. Guerrero REPORT GUIDE Contraect R44PJIZ94034044

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including QC
samples,

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The OC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:

reported in one Sample Delivery Group (SDGJ.

LAB SARMPLE ID is the lab‘'s primary identification for a sample.

DEPARTMENT SAMPLE ID is an altermate lab id, for example one
assigned by a radiochemistry department in a lab.

CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

QC BATCH is a lab assigned code that groups samples to be
processed and (QCed together. These samples should have similar
matrices.

QC BATCE is not necessarily the same as SDG, which reflects
samples received and reported together.

A1l Lab Control Samples, Reagent Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the $DG. The Lab Control Sample, Reagent Blank,
Replicate, Matrix Spike and Method Summary Reports detail these
relationships.

"~ X<RPORT GUIDES
Page 1
SUMMBRY DATA SECTION
Page 50C

i Lab i1id TMAN
Protocol ROCKETDYNE
Version Ver 1.0

-~ Form DYD-RG
‘jﬁ? Version 3.04

Report date £2/07/98




TMA/RICHMOND

REPORTING GROUP 6104

DG 6104
ntact Leah G. Querrerc REPORT GUIDE

Client Rocketdyne

Contract R44PJIZS4034044

PREPARATION BATCH SUMMARY

The following notes apply to this report:

The preparation batches are shown in the
Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Bach preparation batch should have at least one Reagent Blank

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG,

same order as the

and LCS in it to validate client sample results.

The QUALIFIERS shown are all gqualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The

Method Summary Report has these gqualifiers on a per szample

basis.

These gqualifiers should be reviewed as follows:

X Some data has been manually entered or modifisd.
Transcription errors are possible.

p One or wmore results are ‘preliminary’'. The data is not
ready for final reporting.

P There were two or more results for one analyte on one

planchet imported at cone time. fThe results in DVD may

not be the same as on the raw data sheeis.

Other lab defined qualifiers may occur.
should be addressed in the $DG narrative.

In general, these

" __BEPORT GUIDES
Page 2
SUMMARY DATA SECTION
Page Sl

L
(L)
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TMA/RICHMOND

EEPORTING GROUP £104

7 SbG £104 Client Rocketdvne
" “ontact Leah G. Guerrerc REPORT GUIDE Contract R44PJZ54034044

WORK SUMMARY

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in one Sample Delivery Group (SDG)}. This report is
often useful as supporting decumentation for an inveice.

The following notes apply to this report:

TEST is a code for the method used to measure associated
analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

SUFFIX is the lab's code to distinguish multiple analyses
{(recounts, reworks, reanalyses} of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

The LAR SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

For QC samples, only analyses that directly Q¢ some regular
sample are shown. The Lab Control Sample, Reagent Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

The SAS (Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counte of tests done are lists by SaAS
number since it is likely to affect prices.

“ | .EPORT GUIDES
Page 3
SUMMARY DATA SECTION
Page 52

laab id TMAN
Protocol ROCKETDYNE
Version Yer 1.0
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Version 3.04
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TMA/RICHMOND

REPORTING GROUP 6164
SnDG 6104 Client Rocketdvne
> “ontact Leah G. Guerrero REPORT GUIDE Contract R44PJZ94034044
DATA SHEET

The Data Sheet Report shows all results and primary supporting

information for ope client sample or Reagent Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte., If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports furthey identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method,

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method) error has been added, as
square root of sum of sguares, to the ¢ounting error denoted by
COUNT. The preparation errors, which wmay vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Reagent Blank, a RESULT can be ‘N.a.° {Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to cccur when the Reagent Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following gualifiers are defined by the DVD system:

u The RESULT is less than the MDA (Minimum Detectable activity).

If the MDA is blank, the ERROR is used as the limit.
. Lab id TMAN
- Protocol ROCKETDYNE
* .. «EPORT GUIDES Version Ver 1.0
Page 4 f}g} Form DYDR-RG
SUMMARY DATA SECTION o U version 3.04
Page 53 Report date 02/07/9%5




TMA/RICHMOND

REPORTING GROUP 6104
SDG 5104 Client Rocketdyne

“amtact Leah G, Guerrero GUIDE, coent. Contract R44PJIES4034044

7,' N
H

;e
f.,

DATA SHEET

J The RESULT is less than the RDL (Required Detection Limit) and
ne U qualifier is assigned.

B A Reagent Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or egual to the MDA for this sample.

Normally, B is not assigned if U is. When reagent blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted ones. Both flags can be assigned in this case.

For each sample result, all Reagent Blank results in the same
preparation batch are compared. The Method Summary Report
documents this and other (QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.
4 The RESULT is ‘preliminary:®.
X Some data necessary to compute the RESULT, ERROR or MDA was

manually entered or modified.

2 There were two Or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other gualifiers are lab defined., Definitions should be in the
SLG narrative.

The following values are underlined to indicate possible problems:
* An MDA is underlined if it is bigger than its RDL.

* By ERROR is underlined if the 1.645 szigme counting error is
bigger than both the MDA and the RESULT, implving that the MDA

Lab id THMAN
Lo Protocol ROCKETDYNE
“ - 'REPORT GUIDES Version Ver 1.0
Page 5 8:{ Form DVDR-RG
SUMMARY DATA SECTION Version 3.04
Page 54 report date 02/07/%5
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TMA/RICHMOND
REPORTING GROUP 6104

SDCG £104

GUIDE, cont.

.oatact Leah G. Guerrero

DATA SHEET

Ciient Rocketdyne

Contract R44PJZ34034044

may not be a good estimate of the ‘real' minimum detectable

activity.

A negative RESULT is underlined if it is less than the negative

of its 2 sigma counting ERROR.

When reporting a Reagent Blank, a RESULT is underlined if

greater than ite MDA. If the MDA is blank, the 2 sigma counting

error is used in the comparison.
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TMA/RICHMOND

REPORTING GROUP 6104

. SDG £1904
‘“atact Leah G. Guerrero REPORT GUIDE Contract R44PJIZ94034044

Client Rocketdyme =

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Contrel Sample.

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

An amount 2DDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this
amount.

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

REC {(Recovery) is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior to printing.

If the limits are labeled {TOTAL), they include
preparation error in the result. If labeled {COUNT),
chey do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

The second limits are protocol defined upper and lower QC limits
for the recovery.

The recovery is underliined if it is outside either of these
ranges.

" {EPORT GUIDES
Page 7
SUMMARY DATA SECTION
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TMA/RICHMOND

REPORTING GROUP 6104

8SDG 6104

Client Rocketdyne

_atact Leah G. Guerrero REPORT GUIDE Contract R44PJZ94034044

DUPLICATE

The Puplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has dataz for a TEST and the lab did not do this
test to the Original, the Original‘s RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed
as a percent.

If both RESULTs are less than their MDAs, no RPD is computed and
a '-' is printed.

For an analyte, if the iab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RED.

* The first, computed limit is the sum, as sgquare root of sum of
sgquares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at mnost $99.
* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

Lab id TMAN
Protocol ROCKETDYNE

O KEPORYT GUIDES Vaersion Ver 1.0

Page 8

SUMMARY DATA SECTION

Page 187

Form DVD-RE
version 32.04

Report date £2/07/95

(&p]
Fon,




TMA/RICHMOND
REPORTING GROUP 6104

SpG 5104 Client Rocketdyne
/7 montact Leah €. Guerrero GUIDE, cont. Contract R44PJZ34034044

DUPLICATE

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

bt If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER), which ig the absclute value
of the difference of the yesults divided by the gquadratic sum of
their one gigma errors, the same errors as used in the first

limit.
Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.
* The DER is underlined if it is greater than the sigma factor,

typically 2 or 3, shown in the header for the £irst RPD limir.

Lab id TMAN
Protocol ROCKETDYNE

<EPORT GUIDES ] Version Ver 1.0
Page ¢ — Porm DVD-RG
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TMA/RICHMOND

SDG £104

REPORTING GROUP 6104

.ntact Leah G. Gueryero

REPORT GUIDE Contract R44PJIZ94034044

Client Rocketdyne

MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike hag data for a TEST and the lab did not de this
test to the Original, the Original’s RESULTs are underlined.

An amcunt ADDED is the lab’s value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is
cutside protocol specified limits.

REC (Recovery)} is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

The first, computed limits for the recovery reflect:

3. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),

they do not.
2. The error of ADDED.
3. k lab specified, per analyte bias. The bias changes the

center of the computed limics.

The secong limits are protocol defined upper and lower QC limits
for the recovery.

Lab id TMAN

“ %EPORT GUIDES
Page 10
SUMMARY DATA SECTION
Page 5%

2
on

Protocol
Yersion
Form
Vergion
rReport date

ROCKETDYNE
Yer 1.0
DvD-R

3.04

02/07/85

AR e 6 W R e



TMA/RICHMOND

8DG 6104

REPORTIRG GROUP 6104

Client Rocketdvne

mtact Leah G. Guerrerg GUIDE, cont. Contract R44PJ294034044

MATRIX SPIKE

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4} times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliabie.

The recovery is underlined (out of spec) if it is outside either
of these ranges.

i

¥
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TMA/RICHMOND

REPORTING GROUP 6104

SDG §104 Client Rocketdyme
" ntact Leah G. Guerrero REPORT GUIDE . Contract R44PIZ94034044

METHOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the

method.
Report.

The following notes apply to this report:

There is one report for each TEST, as used on the Data Sheet

Each table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Reagent Blank results in
each preparation batch since this clese correspondence makes the
GC meaningful. Depending on lab pelicy, Duplicates need not
ocecur in each batch since they QC sample dependencies such as
matrix effects.

The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.

The J and X flags are as on the data sheet.

Non-U results for Reagent Blanks are underlined to indicate
possible contamination of other samples in the preparation
batch. The Reagent Blank Report has supporting data.

Lab Control Sample and Matrix Spike results are shown zs: ok, No
data, LOW or HIGH, with the last two underlined. 'No data'
means no amount ADDED was specified. 'LOW' and "HIGH®

.. .PORT GUIDES
rage 12
SUMMARY DATA SECTION
Page 61

Lab id TMAN
Protocol ROCKETDYNME
Version Ver 1.0

~ Form DVD-RG
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TMA/RICHMOND

REPORTING GROUP 6104

SDG £3104

Client Rocketdvne

1tact Leah G. Guerrero

Contract R44PJ294034044

GUIDE, c¢ont.

METHOD SUMMARY

correspond to when the recovery is underlined on the Lab Contrel
Sample or Matrix Spike Report. See these reports for supporting
data.

Duplicate sample results are shown as: ok, No data, or OUF, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. ‘'OUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

If the MbA column is labeled '"MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

Aliquots are underlined if less than the nominal value specified
for the method.

Prepareation factors are underlined if greater than the nominal
value specified for the method.

Dilutien factors are underlined if greater than the nominal
value specified for the method.

Residues are underlined if outside the range specified for the
method. Residues are not printed if vyields are.

¥Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method.

Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate.

Count times are underlined if less than the nominal value

~. [ APORT GUIDES
Page i3

SUMMARY DATA SECTION
Page 62

Lab id TMAY

Frotocol
Version
Form
Version
Report date
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TMA/RICHMOND

REPORTING GROUY 6104

SDG 6104 Client Rocketdvne
" . mtact Leah G. Guerrero GUIDE, cont. Contract R44PIZ94034044

METHOD SUMMARY

specified for the method.

* Rescolutions (as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Reagent Blank or
Matrix Spike results since their matrices are not necesgsarily
similar to client samples'.

The error estimate for a ratioc of results from one planchet reflects
only counting errors gince other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratic aliows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Grosg Beta results, there may be a ceclumn showing the
sum of other Alpha or Beta emitters. This sumr includes all relevant
resulcs in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the labk for
sach relevant apalyte. Results less than their MDA are not included.

. Lab id TMAN
e Protocol ROCKETDYNE
“.. <PORT GUIDES Version Ver 1.0
Page 14 . Porm DVD-RG
SOMMARY DATA SECTION ¢ {1 Version 3,04
Page &3 rReport date 02/07/95
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TMA/RICHMOND

REPORTING GROUP €104
SDG 6104 Client Rocketdyne
“ontact Leah G. Guerrero GUIDE, cont. Contract R44DPJITI4034044

METHOD SUMMARY

No sums are computed for lLab Contreol, Reagent Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratic of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed £rom associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.

Lab id TMAXN

B s

Protocol ROCKETDYNE
EPORT GUIDES Version Ver 1.0
Page 15 ?7 Form DVD-RG

SUMMARY DATA SECTION Version 31.04
Page 64 Report date 02/087/95
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TMA/RICHMOND
REPORTING GROUP 6104A

i 8DG 6104A Client Rocketdyne
“Contact Leah G. Guerrero | Contract R44PJZ94034044

SUMMARY DATA SECTION

TABLE OF CONTENTS
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Sample Summaries . . . . 3
Prep Batch Summary . . . . 5
Work Summary . . . . 6
Reagent Blanks . - . - 7
Lab Control Samples . . . - 9
Data Sheets . . . . 11
Method Summaries - . . . 13
Report Guides - . . . 19
End of Section . . - 33
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TMA/RICHMOND

REPORTING GROUP 61044
SDG £1043 Client Rocketdyne

~ntact Leah @. Guerrero REPORT GUIDE Contract R44PJZ94034044

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES
The Sample and QC Summary Reports show all samples, including 0C
samples, reported in one SDE. These reports cross-reference client and
iab sample identifiers.

PREPARATION BATCH SUMMARY
The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant te the

reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

REAGENT RLANKS

The Reagent Blank Reports, one for each Reagent Blank relewvant to¢ the
8DG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
te the SDG, show all results, recoveries and primary supporting
information for these QC samples.

DUPLICATES
! Lab id TMAN
S Protocol ROCKETDYNE
“ iPORT GUIDES Version Ver 1.0
Page 1 — Form DVO-RG
SUMMARY DATA SECTION ‘3 Version 3.04
Page 1 Report dave D2/0B/3%
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TMA/RICHMOND
REPORTING GROUP 6104A

SDG 61042
“ntact Leah G. Guerrero

GUIDE, cont.

Client Rocketdvne
Contract R44PJZ54034044

ABOUT THE DATA SUMMARY SECTION

MATRIX SPIKES

information for these QC samples.

DATA SHEETS

METHOL SUMMARIES

to the client's specification.)

REPORT GUIDES

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the $DG, show all results, differences and primary
supporting information for these QC samples.

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting

The Data Sheet Reports, one for each c¢lient sample in the SDG, show all
results and primary supporting information for these samples.

The Method Summary Reports, one for each test used in the SbG, show all
results, QC and method performance datz for one analyte on one or £wo
pages. (A test is a short code for the method used to do certain work

The Report Guides, one for each of the above groups of reports, have
documentaticon on how to read the associated reports.

‘. 'JPORT GUIDES
Page 2 nr
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Lab id
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SDG £104A

" atact Leah G. Guerrers

TMA /RICHMOND

REPORTING GROUP 6L04A

SAMPLE SUMMARY

Client Rocketdyne =
Contract R44PJZ94034044

LAR CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAS NO CUsTonY COLLECTED
RACM-94-00128 SSPL AREA 4 WATER N412033-01 11/22/%4
R4CM-94-00128 SSFL AREA 4 WATER N412033-02 11/22/94
Reagent Hlank HWATER MA12033-17
Lab Control Sample WATER N412033-16
Lab id IMAN
Protocol ROCKETDYNE
4PLE SUMMARY ey Version Ver 1.8
(o RS

Fage 1
SUppARY DATA SECTION
Page 3

Form DVD-CS
Version 3.04

Reporr date 02/G87/9%




5DG £104h

tact Leah . OGuerrero

TMA/RICHMOND

REPORTING GRODTE 6104A

QC SUMMARY

Client Rockerdyne .
Contract R44PIZS4034044

CHAIN OF % SAMPLE  BASIS DAYS SINCE LAB DEPARIMENT
QC BATCE  CUSTORY CLIENT SAMPLE ID MATRIX  MOIST WI/VDL  WI/VOL RECEIVED COLL SAMPLE ID SAMPLE ID
o104 A4 CM-94-00120 WATER 12/09/55 382 N412033-02 01904-003%
A4OM-24-00128 WATER 12/09/5%5 382 N412033-02 ©104-002
Reagent Blank WATER N412033-17 0304-G17
Lab Control Sample WATER N412033-16 6104-016
, Lab id TMAN -
S Protocol BROUKETDYNE
ks .QC SUMMARY Version Yer 1.8
Pags 1 Form SVE-Q8
SUMMARY DATA SECTION sy Version 3.94
page 4 iD Repert date 0Z/08/95
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TMA/RICHMOND
REPORTING GROUP 6104A

BDG 81045 Client Rocketdyne

tact Leah G, Guerrero PREP BATCH SUMMARY Contract R44PJZ94034044

PREPARATION ERROR PLANCHETS RNALYZED QUALI-

TEST MATRIX METHOD BATCH 20 ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Alpha Spectroscopy

PU WATER Plutenium, Isotopic in Water 2781-024A 5.0 1 1 1
TH WATER Thorium, Isotopic in Water 2781-024A 5.0 3 b3 1
u WATER Uranium., Isotopic in Water 2783 -024A 5.0 i i 1

Beta Counting

SR WATER Strontiwm, Total in Water 2781-024A 10.0 1 1 3
Gamma Scan

GAM  WATER Gamma Emitters 2781-024A 15.0 L 1 1
Liquid Scintillation

H WATER Tritium in Water 278310244 14.0 3 1 1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank apd LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id IMAN

; Prococol ROCKETDYNE
. BATCH SUMMARY Version Ver 3.0
Page 1 pay Form DVD-PBS

SUMMARY DATA SECTION {{ Version 31 04

Fage 5 Report date $2/08/9%
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TMA/RICHEMOND

REPORTING GROUP 61043
S0G £104M Client Rocketdyne
act Lesh G. Cuerrerc WORK SUMMARY Contract R44PIZ94034044

CLIENT SaMPLE ID LAB SAMPLE ID
LOCATTON MATRIX COLLECTED SUF -
CUSTODY SAS o RECEIVED PLANCHET TRST FIX ARALYZIED REVIEWED BY  METHOD
A4QM-84-D012A N412033-01 0104-001 B 12/22};94 Tritium in Water
SS5FL AREA 4 WATER 11/32/94
12/09/858
A4CM-34-003128 H412033-02 0104002 GAM 01/14/95 Gamma Emitters
SSFL ARBA 4 WATER 11/22/94 Q104~002 pU 01/14/95 Plutonium, Isotepic in Water
12/08/95 Gl04~-002 SR 03/13/95 Scrontium, Total in Water
0104-002 TH 91/13/98 Thorium, Isotopic in Water
G104-002 U 01/14/9% Uranium, Isotopic in Water
Reagent Blank : N412033-17- 01040417 GaM 01/05/98 Gamma Emitters
WATER 01064-017 H 12/29/94 Tritium in Water
0104-017 FU 01/18/9% Plutonium, Isotopic in Water
0104-017 SR 41/14/95 Strontium, Total in Water
0104-017 TH 01/19/98% Thorium, Isotopic in Watex
0304-817 183 0L/15/98 Uranium, Isotopic in Water
Lab ~nntrol Sample B412033-16 Qi04-016 GAM 01/05/95 Gamma Emittexs
WATER 0104-016 H 12/29/54 Tritium in Water
0104-016 PU 61/18/95 Plutenium, Isotepic in Water
0104-016 SR 01/313/95 Strontium, Total in Water
0104-016 TH 4L/18/95 Thorium, Isotopic in Water
0104-016 u 0:/13/95 Uranium, Isotopic in Water

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFHERENCE CLIENT MORE RE BLANK LCS  DUP SPIKE TOTAL
GAM Gamma Emitters ASTM 3649-85; EPA 901.% 1 3 1 3
R Tritium jin Water EPA S0€6.0; ASTM 2476-81 1 1 1 3
PU Plutonium, Isotopic in Water ASTM 3865-50 3 1 1 3
SR Strontium, Total in Water UASL, 3C0/SR-G1,-02 i 1 3 3
TH Thorium, Isotopic in Water i 3 i 3
3} Uranium, Isoteopic in Yater ASTM 3872-50 2 b I 3
TOTALS & & & 15

Lab id TMAK
Protocol ROCKETDYNE
Version Ver 1.0

Form DVDCHS

Page 1 ot
SUMMARY DATA SECTION { 8 Version 3.0%

Page & Report date (2/08/9%
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TMA/RICHMOND
REPORTING GROUP 6104A

EAGENT BLANK

SDG §1040

Client Rocketdyne

Contact Leah G. Guerrerc

Lab sample id N412033-17

Contract R44PJZ94034044

Client sample id Reagent Blank

Dept sample id 0104-0317 Material/Matrix HATER
RESULT 2a ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/L {COUNT) pCi]L pCi/L FIERS TEST
Tritium 160
Strontium $0 10098-97-2 0.10 5
Thorium 230 14265-63-7 0.036 .5
Thorium 232 7740-29-1 0.036 .5
Uranium 233/234 11-08-5 0.17 .5
Uranium 235 14117-96-1 0.082 .5
Uranium 238 7440-61~1 0.068 .5
Plutonium 238 139831-16-3 0.049
Plutonium 239/2490 10-12-8 0.C020 .1 i
GAMMA SCAN ANALYTES
L oassium 40 B GhM
~omiun 51 U GaM
Manganese 54 L GAM
Cobalt 58 GaM
Iiron 59 { GAM
Cobalt 60 o GAM
Zine 65 U GAM
Nicbium 94 U GAM
Ruthenium 103 v GAM
Ruthenium 106 v GAM
Tin 113 U GaM
Cesium 134 u: i GaM
Cesium 137 1. uo GEM
Cerium 144 U U GAM
Eurcopium 152 e} U GAM
Europium 3154 e U: GAM
Europium 155 s ¢ A T GAM
Radium 226 Ay U GAM
Thorium 232 U U GAM
y "
Lab id THMAN
Protocol ROCKETDYNE
SAGENT BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION ’?§} Version 3. .04
Page 7 Report date $2/0B/95
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TMA/RICHMOND
REPORTING GROUP 6104A

BLANK, cont.

SDG §104A

Client Rocketdyne

Coentact Leah G. Suerrere

Contract R44PJZ94034044

Lab sample id N412933-17

Client sample id Reagent Blank

Dept sample id 0104-017 Material/Matrix WATER
QC BLANK 22666-22671
Lab id TMAN
o Protocol ROCKETDYNE
b SAGENT BLANKS Version Ver 1.0
Page 2 Form RVD-DS

SUMMARY DATAE SECTION oy i) version 2.04

Report date $2/08/95

Page 8




TMA./RICHMOND

REPORTING GROUP 6104A

LAB CONTROL SAMPLE

SDG S104A Client Rocketdyne
Contact Lgah G. Guerrero Contract RE4PJZS4083402¢
Lab sample id M4120331-16 Client sample id fab Control Szmole
Dept sample id D104-016 Material/Matrix HATER
RESULT 2¢ HRR MDA RDL QUALI~- ADDED 20 ERR REC 3o IMTS PROTOCOL
ANBLYTE PCi/L {COUNT) pCi/L pCi/L FYERS TEST pCi/L pCi/L % {TOTAL) LIMITS
Tritium 420 500 u 170 Cs7. 83-117
Strontium $0 0.52 0.5 SR )
Thorium 230 .37 0.5 TH 0.16 1100 83-117
Thorium 232 0.022 0.5 H :
Urandum 233/234 1.6 6.5 U 0.97 -3 BE~114
Tranium 235 1.4 c.5 U 0.74  §7. 85-11%
Uranium 238 1.7 0.5 U 6.97 595  B86-114
Pluronium 238 0.086 PO [ .
Pluccnium 239/240 0.25 G.1 PU 0.072 kiils) 77-123
GPMMA SCAN ANALYTES
: cissium 40
mivn 51
HManganese 54
Cobalt 53
Tron 53
Cobalt 60
Zinc 65
Nicbium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 16 5 iz p23 TE-124
Cexium 144
Eurcpium 152 : 105
Europium 1854 Bt g
Eurcpium 185 S 20
Radium 226 o 1o
Thorium 232 S 3000
f Lab id TMaN
; Frotocel ROCKETDYNE
fh WNTROL SAMPLES Yersion Ver 1.0
- Page 1 é} E, Form DVD-LGS
SUMMARY DATA SECTLION - Version 1.04
Page 9 Rezert date £2/08/3%




TMA /RICHMOND

REPORTING GROUP 610432

LAB CONTROL SAMPLE, cont.

SDG £104A Client Rocketdyme
Contact Leah G. Cuerrero Contract R44PJZ94034044
Lab sample id ¥412033-16 Client sawple id Lab Control Sample
Dept sample id 9104-816 Material/Matrix HATER

QU LS 22660-2268%

Lab id TMAN
. protocel ROCKETDYNE
| .NTROL SAMPLES Version Ver 1.0
Bage 2 o Form DVR-LES
SUMMARY DATA SECTION ) 2 Version 3.04
Page 10 Report date 02788793
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TMA/RICHMOND

REPORTING GROUP 6104A

DATA SHEET

SDC £104A Client Rocketdyne
Contact Leah G. Guerrerg Contract R44PJZ254034044
Lab sample id N412033-01 Client sample id A4CM-94-0012A
Dept sample id 0104-001 Location/Matrix SSFL AREA 4 WATER
Received 12/09/95 Collected 11/22/94
Chain of custody id i
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L  (COUNT) pCL/L pCifL FIERS  TEST
Tritium 160 . 500 B
Lab id IMAN _
: Protocel ROCKETDYNE
“L. DATA SHERTS Version Ver 1.0
Page 1 5_} ’g form LVD-BS
A
SUMMARY DATA SECTION Version 3.04
Page 11 kepor: darte 02/08/95
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TMA/RICHMOND
REPORTING GROUP 61044

DATA SHEET

Client Rocketdvne
Contract R44PJZ294034044

SDG £104A
Contact Leah G. Guerrero

Client sample id A4CM-94-0012R
Location/Matrix SSFL AREA 4 WATER
Collected 11/22/94

Lab sample id N412033-02
Dept sample id £104-002

Received 12/09/85

Chain of custeody id

ANALYTE

CAS NO

20 ERR
(COUNT)

RESULTY
pCi/L

MDR
pCi/L

RDL QUALI -
pPCi/t FIERS TEST

Strontium 990
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 238
Eiutonium 2397240
_iMA SCAN BDMALYTES
tassium 40
Chromiun 51
Manganese 54
Cobalt 58

Iron 59

Cobalt 60

Zinc 65

Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113

Cesium 134
Cesium 137
Cerium 144
Eurcopium 152
Buropium 154
Eurcopium 1585
Radium 226
Thoriuwm 232

10098-97-2
14269-63-7
7740-29-1
11-08-5
14117-96-1
7440-61-1
135%81-16-3
10-12-8

0.10

0.065
0.033
0.073
C.059
0.049
G.041
0.014

[o- T = I = B = K T & |

. "DATA SHEETS

Page 2
SUMMARY DATA SECTION
Page 12

Lab id
Protocol
Version
Form
Version
Report date

TMAN
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Yer 1.8
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TMA /RICHMOND

REPCRTING GROUP 61042
Test PO Matrix WATER
SDG £104A

METHOD SUMMARY

Ciient Rocketdyne

Contrawt R44PIE34034044

PLUTONIUM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

tact Leah G, Guerrero

RESULTS

LAB RAW SUF- Plutonium Plutonium
CLIENT SaMPLE ID SAMPLE ID TEST FIX PLANCHET 238 239/240
Preparation batch 2781-024A
A4CM-94-00128 N412033-02 0104-002 a
BLE {QC ID=22670) N412033-17 0:104~017 g
LCS {QC ID=22664) N412033-15 0104-01€ ok
Nominal values and limits from method RDLs {pCi/L} 0.1

METHOD PERFORMANCE

LB RAW SUF~ MDA ALIQ FREP DPILU- YIELD EFF COUNT PWHM DRIPT DAYS ANAL-
CLIERT SAMPLE ID SAMPLE IB TEST FIX pCi/L L FAC TION ¥ ¥ min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 27BL-024A 20 prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
A4CM-94-0012B H412033-02 510:: 53 01/16/95 01/14 S$5-027
BLX (QC ID=22670) N41Z033-17 529}_, 01/10/95 0L/18 8S-038
1Cs QU ID=22664) N412033-16 5255. 01/10/5% 01/18 5S5-03¢
Nowo il values and limits from method 0.1 0.500 20-145 1008 100 18O

YIELD _ 67 + 39

MDA _ D.06 & .03

PROCEDURES REFERENCE ASTM 3IBES-8D AVERAGES ¢ 2 8D
EP-840 Environmental Water Dissciution, rev 1 FOR 3 SAMPLES
EP-340 Plutonium Purification, rev O
EP-008 Heavy Elements Electreplating, rev ¢
Y .OD SUMMARIES
Page 1 bt
SUMMARY DATA SECTION 8 <
Page 13

Lab id TMAN
Protccol ROCKETDYNE
Version ¥er .0
Form DVD-CMS
Version 3. 04

Report dave 02/08/88
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TMA/RICHMOND

REPORTING GROUP 61045

Test TH_ Matrix WATER Client Rocketdyme
SDG 61043 METHEOD SUMMARY Contract R44BIZ94034044
‘tact Leah G. Cuerrero THORYOM, ISOTOPIC IN WATER

ALPHA SPECTROSCOPY

RESULTS
LAB RAW  SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Thorium 228 Thorium 230 Thorium 232z

Preparation batch 2781-0242

A4CM-94-00128 ¥412033-02 0104-002 G
BLK (QC ID=22668} N412033-17 0104017 u
LCS {QC 1D=22662) N412033-18 0104-016 ok
Nominal valuesz and limits from method RDLs (pCi/L) ¢.5 0.5
METHOD PERFORMANCE
LAB RAW SUF- MAY MOA ALIQ PREP DILU- YIELD RFF COUNT FWEM DRIFT DAYS ANAL~
CLIENT SAMPLE ID SMMPLE ID TEST FIX pCi/L L FAC TION 3 ¥ .min keV KeV HELD PREPARED YZED DETECIOR

Freparation batch 2781-024A 2 prep error 5.0 ¥ Reference Lab Notebook 2781 pg. 024

A4CM-84-00128 N412033-02 ¢.500 82 81/12/8% 061/13 S8S-01%
BLK (QC ID=27668) N412033-17 0.500 01/12/95 01/1% 88-034
eS| D(QC IDm22662) N412033-1%6 0.500 01/12/95 01/18 SS-034

waal values and limits from method 0.5 0.500 20-310 500 100 180

PROCEDURES EP-040 Environmental Water Dissclution, rev 1 AVERAGES & 2 SD MDA __0.07 & __0.85
EP-900 Therium Purificacion, rev ¢ FOR 3 SAMPLES YIELD __ 75 i 1
EP-008 Heavy Elements Electroplating, rev ¢

Lax id TMAN
Protocel ROCRKETDYNE

B ... 0D SOMMARIES Vergion ¥er 1.0
Page 2 L 8 Form Puh-(ME
SpMARY DATA SECTIOR o Version 3_04

Page 14 Reporr date $2/08/7%%
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TMA/RICHMOND

REPORTING GROUP €104

Test 3 Matrix WATER Client Rogketdyme
7 SDG 6104 METHOD SUMMARY Contract R44PIZ94034044
cact Leah G. Guerrero URANTUOM, ISOTOPIC IN WATER

ALPHA SPECTROSCOPY

RESULTS

LAg RAR SUF- 1: Uranium 2: Uranium 3: thranium RESULT RATIOS (%}

CLIERT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 233/234 235 238 i

«3 ¢ 2+3 20

Preparation batch 2781-024A

A4OM-54~00128 N412033-02 0104-002 T
BLK {0 ID=22669) N412033-17 0104-G17 v
LCS {QC ID=22663) H412Q33-16 0154-016 ok
Nominal values and limits from method RDLs (pCi/L} 0.5 0.5 0.5 100 4
Averages
METEOD PERFORMANCE
LAB RAW SOF- MRX MDA ALIQ PREP DILD- YIELD EFF COONT FWHM DRIFT DAYS ANAL~
CLIENT SAMPLE ID SAMPLE 1D TEST ¥IiX pCi/L 5 FAC TION % % min keV KeV HELD PREPARED YIED DETECTOR

freparation batch 2781-024A 2¢ prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
A4CM-94-0012B N412033-02 0

53 QL/11/95

0l/14  S$8-042

BL QT ID=226€9) N4LZ2033-17 01/11/95 ©01/1%8 S55-003
T ID=22663) N412033-16 ¢1/11/8% ©1/13 S8-042
Fominal values anéd limits £rom method 0.5 0.200 30-105 300 100 180
PROCEDURES REFERENCE ABTM 397290 AVERAGES t 2 SD MDA 0.4 * 8.7
EP-040 Environmental Water Dissclution, rev 1 FOR 3 SAMPLES - YIELD 0 * g
EP-910 Uranium Purification, rev ¢
EB~008 Heavy Elements Electroplating, rev ¢
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TMA/RICHMOND

REPORTING GROUF 6104A

Test SR__ Matrix WATER Client Rocketdyne
| SDG £104A METHCD SUMMARY Contract R44PJZY4034044
| tact Leah G. Guerrero STRONTTOM, TOTAL IN WATER

BETA COUNTING

RESULTS
LaB RAW  SUP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX FPLANCHET  Strontium 50

Preparation patch 2781-024A

ARACM~94-8012E N412033-02 019040072
BLK {QC ID=22667} N4312033-17 0104-017
Lab Control Sample N412033-16 0104-016
Nominal values and limits from metchod RDLs (pCi/fId 0.5

METEHOD PERFORMANCE
LAB RAW SUF- MDA  ALIQ PREP DILU- YIELD EFF COUNT FWRM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPIZ ID TEST PIX pCifL L FAC TION % % min keV KeV HELD PREPARED YZED  DETECTOR

Preparation batch 2781-024A 20 prep error 10.0 ¥ Refersnce Lab Notebook 2781 pg. 024
A4CM-94-0012B N412033-62 ‘ 1.00 : 85 &

01/13/95 01/13 LBG-0G3

BLK (QC ID=22667) N412033-17 01/14/%5 ©¢1/14 LBG-001
Lab Contrel Sample Ha12033-16 03/14/95 01/13 LBG-014
Wil values and limits from method 0.5 1.00 200 180
PROCEDURES REFERENCE HASL 300/SR-0i,-02 AVERMGES + 2 5D MDA G.2 £ 0.3
EP-040 Envircnmental Water Dissolution, rev 1 FOR 3 SAMPLES YIELD 81 * 13
BP-500 Strontium-8%,90 - Purification, rev 0
EP-519 Strontium-89, 90 Plancher Demounting and Yotrium
Purification, rev 0

Lab id IMAN
Protocoel ROCKETDYNE
) op SUMMARIES Version Ver 1. ¢ {
Page § Form DVE-CMS
SUMMARY DATA SECTION Version 3.04

Page 16 Reporr date 08/08/9%
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TMA/RICHMOND

REPORTING GROUP 6104A

METEOD SUMMARY

Test GAM_ Matrix RATER
5DG 61045

Ciient Rocketdyne
Contract R44PJIZ04034044

GAMMA EMITTERS
GRMMA SCAW

-::"itact Leah G, Guerrero

RESULTS
Laz RAR  SUE-

CLIENT SAMPLE ID EAMPLE ID  TEST FIX FPLANCHET Cobalt 60 Cegium 137

Preparation batch 2781-024A

A4CM-94-00128 431203302 G1o4-002 )
BLK (QC ID=22666) N4T2033-17 43.04-017 4§
L8 [QC ID=22660) N412033-16 0104036 ok
Nominal values and limits from method RPLs {pCi/L} 13

METHOD PERFORMANCE

LaB RAW SOP- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-

CLIENT SAMPLE ID SAMPLE ID  TEST FIX  pCi/L L FAC TION ¥ ¥ min keV EKeV HELD PREPARED YZED DETECTOR
Freparation batch 2781-024A 2¢ prep erzor 15.0 ¥ Reference Lab Notebook 2781 pg. 024

B4 CM-94~0012R N412033-02 0.460 ] 53 01/14/95 01/14 MB, 02,00
BLE {QC ID=22666) N412033-17 1.00 0L/05/95 01/05 MB,03,00
1C8 {QC ID=22660) N412033-16 1.00 01/05/95 01/05 MB,02,00
Kétuial values and limits £rom method 5 1.00 400 180

PROCEDURES REFERENCE ASTM 3645-BE; EPA 301.1 AVERAGES ¢ 2 5D MDA £ 3
EP-100 Ge (Li) Preparation for Environmental Samples, FOR 2 SAMPLES YIELD

rev

Tl 0D SUMMARIES
Page §
SUMMARY DATA SECTION
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Test H Matrix WATER
SDG £104A
act Leah €. Guerrero

RESULTS

LAB RAW SUP-
CLIENT SAMPLE ID

SAMPLE ID  TEST FIX PLANCHET

TMA/RICHMOND

REPORTING GROUP 61043

METHOD SUMMARY
TRITYOM IN WATER
LIQUID SCINTILLATION

Tritiun

Client Rocketdyme

Contract R44PIZI4034044

Preparxation batch 2781-024A

A4IM-94-0012A K412033-01 6104-001
BLE {QC ID=22671) N412033-17 0104-017
LCS (QC ID=22665) N412033-16 0104-016

Nominal values and limits from method

RDLs (pCi/I} 500

METHOD PERFORMANCE

LAB RAW SUF- MDA, ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % min ‘keV KeV HELD PREPARED YZED  DETECTOR
Preparation bateh 2781-0245 2¢ prep erxror 10 o Rgference Lab Notebook 2781 pg. 024 B
ATM-94-00123 K412033-01 L0100 SE S 30 12/22/94 12/22 LSC-004
BLK {QC ID=22671) N412033-17 L0100 : 12/29/94 12/2% LSC-004
LCS (00 ID=22665) N412033-16 .Qi0C S'G_-E:; 12/29/94 12/29 LSC-004
i values and limites from method 500 0.010C 50 180
PROCEDURES REFERENCE EPA 906.0; ASTM 2476-81 AVERAGES t 2 SD MDA 300 3 &
EP-210 Tritium in Water by Distiilation, rev @ FOR 3 SAMPLES YIELD +
Lab id TMEN
; Protocol ROCKETDYNE
. 0D SUMMARIES Version Ver 1.0
Page & ol Form DUD-CME
(3]
SUHMMARY DATA SECTION w3 Version 3. .04
Page 18 Report date 02708795




TMA/RICHEMOND

REPORTING GROUP €1044

SDG §1048 Client Rocketdyne
ontact Leah G. Guerrero REPORT GUIDE Contract R44PJZ94034044

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including OC
samples, reported in one Satmple Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the sampleg into batches and
generated QC samples. The Preparation Batch and Method Summary Reports
show this at the analysis level.

The following notes apply to these reports:

LAB SAMPLE ID is the lab's primary identification for a sample.

DEPARTMENT SAMPLE ID is an alternate lab id, for example one
assigned by a radiochemistyy department in a lab.

CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

QC BATCH is a lab assigned code that groups samples to be
processed and OCed together. These samples should have similar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together.

All Lab Control Samples, Reagent Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalyses, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Reagent Blank,
Replicate, Matrix Spike and Method Summary Reports detail these
relationships.

.PORT GUIDES
Page 1
SUMMARY DATA SECTION
Page 19

Lab id TMAN

Protocol ROCKETDYNE
Version Ver 1.0
Form DRVR-RG
91 Version 3,04
Report date §2/08/35
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TMA/RICHMOND

REPORTING GROUP 6104A

SDG £104A

Client Rocketdyne

sntact Leah G. Guerrsro REPORT GUIDE Contract R44PJZ94034044

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group ({SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

The preparation batches are shown in the same order as the
Method Summary Reports are printed.

Only analyses of planchets relevant to the SDG are included.

Each preparation batch should have at least one Reagent Blank
and LCS in it to validate client sample results.

The QUALIFIERS shown are all qualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Sumary Repori has these qualifiers on a per sample
basis,.

These qualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

¥ One or more xesults are 'preliminmary'. The data is not
ready for final reporting.

2 There were two or more results for one analyte on one
planchet imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined gualifiers may occur. In general, these
should be addressed in the SDG narrative.

“...AEPORT GUIDES
Page 2
SUMMARY DATA SECTION
Page 20

Lab id!TMAN
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Version Ver 1.8
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TMA/RICHMOND

REPORTING GROUP 61047
SDG 681044 Client Rocketdyne

“ontact Leah G. Guerrero REPORT GUIDE Contract R44PJZ94034044

WORK SUMMARY

The Work Summary Report shows all samples, including QC samples, and all
relevant analyses in one Sample Delivery Group (SDG). This report is
often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure asgociated
analytes. Results and related information for each analyte
are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

- SUFFIX is the lab's code to distincuish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

i * The LAR SAMPLE ID, TEST and SUFFIX uwniquely identify all

R supporting data for a result. The Method Summary Report for
each TEST nhas wethod performance data, such as yield, for each
izh sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

* For QC samples, only analyses that directly QC some regular
sample are shown. The Lab Control Sample, Reagent Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

* The SAS {(Special Analytical Services) Number is a client or lab
assigned code that reflects special processin§ for samples, such
as rapid turn arcound. Counts of tests done are lists by SAS
number since it is likely to affect prices.

Lab id TMAN
o Protocol ROCKETDYNE
‘. ZPORT GUIDES Version Ver 1.0
Form PVER-RG

Page 3 E},B
SUMMARY DATA SECTION . vVersion 3.04

Page 21 Report date 02/08/9%5




TMA/RICHMOND

SDG §104A

REPORTING GROUP €104A

Client Rocketdyne

REPORT GUIDE

Contract R44PJZ94034044

§” ,ntact Leah €. Guerrero

DATA SEEET

The Data Sheet Report shows all results and primary supporting

information for one c¢lient sample or Reagent Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet,

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte.

the TEST is empty, no data is available; the analyte was not

analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
¥Method Summary Reports further identify raw data that underlies

this work.

The Method Summary Report for each TEST has method performance

data, such as yield, for each Lab Sample ID and a list of

procedures used in the method.

* ERRORsS can be labeled TOTAL or COUNT. TOTAL implies =z
preparation (non-counting method} error has been added,

square root of sum of squares, to the counting error denoted by
COURT. The preparation errors, which may vary by preparation

batch, are shown con the Method Summary Report.

L] A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it

was reported at another time.

* When reporting a Reagent Blank, a RESULT can be 'N.A.'

Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is

as

{Not

likely to oceur when the Reagent Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD gystem:

U The RESULT ig less than the MDA {Minimum Detectable Activity).

If the MDA is blank, the ERROR is used as the limit.

If

f Lab id

P Protocol
“. . JPORT GUIDES Version
Page 4 Form
SUMMARY DATZA SECTION E]{i Version
Page 22 Report date

THMAN
ROCKETDYNE
Ver 1.0
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3.04
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TMA/RICHMOND

SDG §1042

REPORTING GROUP 610447
Client Rocketdyne

i

“sntact Leah G. Guerrero

GUIDE, c¢cont. Contract R44PJZI403I4044

DATA SHEET

The following wvalues are underlined to indicate possible problems:

The RESULT is less than the RDL (Regquired Detection Limit} and
noe U qualifier is assigned.

A Reagent Blank associated with this sample had a result without
2 U flag and, after correcting for pessibly different aliquots.
that regult is greatey than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When reagent blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
gubtracted ones. Both flags can be assigned in this case.

For each sample result, all Reagent Blank results in the same
preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

Some Lab Contrel Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

Similar to ‘L' except the recovery was high.
The RESULT is ‘preliminary’'.

Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or modified.

There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
8DG narrative.

Ari MDA is underlined if it is bigger than its RDL.

An ERROR is underlined if the 1.645 sigma counting error is
bigger than pboth the MDA and the RESULT, implying that the MDA

‘. :PORT GUIDES
Fage 5
SUMMARY DATA SECTION
Page Z3

Lab id TMAN

o

i
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Version
Report date
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TMA/RICHMOND
REPORTING GROUP 6104A

SDG 5104A Client Rockeidvne
/7 mtact Leah €. Guerrero GUIDE, cont. Contract R44PJ294034044

DATA SHEET

may not be a good estimate of the 'real’ minimum detectable
activity.

* A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

. When reporting a Reagent Blank, a RESULYT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

. Lab id IMAN
S Protocel RQCKETDYNE
Y. 4PORT GUIDES Version Ver 1.0

fage & Form DVL-RG
SUMMARY DATA SECTION E}E; Version 3.04

Page 24 Report date $2/08/95
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TMA/RICHMOND

SDG £104A

REPORTING GROUP 6104A
Client Rocketdyne

”éptact Leah G. Guerrero

REPORT GUIDE Contract R44PIZS4034044

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary
supporting information for one Lab Control Sample.

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

An amount ADDED is the lab®s wvalue for the actual amount spiked
into this sample with its ERROR an estimate of the error of this

amount .

An amount added is underlined if its ratio to the corresponding
RDL is outside protocol specified limits.

REC ({(Recovery) is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The error of RESULYT, including that intrcduced by
rounding the result prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not,

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

The second limits are protocol defined upper and lower QC limits
for the recovery.

The recovery is underlined if it is outside either of these
ranges.

Lab id TMAN

.’ _ZPORT GUIDES
Page 7
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TMA/RICHMOND

REPORTING GROUP 6104A

SDG 61044 Client Rocketdyne

B

~“"pntact Leah G. Guerrero REPORT GUIDE Contract R44PJZ54034044

L

DUPLICATE

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

The following notes apply te this report:

All fields in common with the Data Sheet Report have similar
usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlinegd.

The RPD {Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed
as a percent,.

If both RESULTs are less than their MDAs, no RPD is computed and
a *-' is printed.

For an analyte, if the lab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RPD.

The first, computed limit is the sum, as sguare root of sum of
squares, of the errors of the results divided by the average
result as & percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it doss not.

This value reported for this limit is at most 999.
The second limit for the RPD is the larger of:

1. A fixed perceritage specified in the protocol.

L~ “.PORT GUIDES
Page B
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TMA/RICHMOND

REPORTIRG GROUP 61042
SDG §104A Client Rocketdyne
ontact Leah G. Guerrero GUIDE, cont. Contract R44PJIZ94034044
DUPLICATE
2. A protocol factor (typically 2) times the average MDA as

a percent of the average result. This limit applies
when the results are close to the MDas.

* The RPD is underlined if it ig greater than either limit.

hd If specified by the lab, the second limit column is replaced by
the Difference Error Ratio {(DER)}, which is the absolute value
of the difference of the results divided by the gquadratic sum of
their one sigma errors, the same errors as used in the first

limit.
Except for differences due to rounding, the DER is the
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.
* The DER is underlined if it is greater than the sigma factor,

typically 2 or 3, shown in the header for the first RPD limit.

Iab i¢é TMAN
A Protocol ROCKETDYNE
“.. &PORT GUIDES Version Ver 1.0

Page $ Form DVD-RG
SUMMARY DATA SECTION - Versicn 3 04
Page 27 SJ Report date §2/08/9%5
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TMA/RICHMOND

REPORTING GROUP 61044
8SDG 61044 Client Rocketdyne
o Tantact Leah G. GUerTers REPORT GUIDE Contract R44PIZI4034044

MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original

sample.
The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Criginal sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount gpiked
into the Spike sample with its ERROR an estimate of the error of
this amount.

An amount is underlined if its ratio to the corresponding RDL is
ourside protocol specified limits.

b REC (Recovery) iz the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL}, they include
preparation error in the result. If labeled {COUNT},

they do not.
2. The error of ADDED.

3. A ilab specified, per analyte bias. The blas changes the
center of the computed limits.

* The gecond limits are protocol defined upper and lower QC limits
for the regovery.

Lap id TMAN '
Protocol ROCKETDYKE

ZPORT GUIDES Version Ver 1.8
Page 10 Form DVD-RG
SUMMARY DATA SECTION 1 N Version .04
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TMA/RICHMOND

REPORTING GROUP 6104A

SDG £104A Client Rocketdyne

~7-ntact Leah G. Guerrero GUIDE, cont. Contract R44PJZ94034044

MATRIX SPIKE

These limite are left blank if the Original RESULT is more than
a protocel defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

The recovery is underlined (out of spec) if it is outside either
of these ranges.

.PORT GUIDES
Page 1l
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TMA/RICHMOND

REPORTING GROUP 6104A
SDG 61044 Client Rocketdvyne
s >ntact Leah G. Guerrero REPORT GUIDE Contract R44PIZ54034044

METEOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet

Report.
The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation
batch. & preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Reagent Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw davra for each analysis.

* If a result is iess than both its MDA and RDL, it is replaced by
Just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.

The J and X flags are as on the data sheet.
* Non-U results for Reagent Blanks are underlined to indicate

possible contamination of other samples in the preparation
batech. The Reagent Blank Report has supporting data.

* Lab Contrel Sample and Matrix Spike results are shown as: ok, No
data, LOW or KIGH, with the last two underlined. 'No data“
means no amount ADDED was specified. LOW' and 'HIGH'

Lab id THAN
Protocol ROCKETDYNE

" .PORT GUIDES Version Ver 1.0
page 12 1072 Form DVD-RG
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TMA/RICHMOND

REPORTING GROUP §104A
SDG 61043 Client Rpocketdvne
< Tontact Leah G. Guerrero GUIDE, cont. Contract R44PJZS4034044

METHOD SUMMARY

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting

data.

* Duplicate sample results are shown as: ok, No dara, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. *OUT' corresponds to when

the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* If the MDA column is labeled *MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified
for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

* Yields, which may be gravimetric, radiometric or some type of
recovary depending on the method, are underlined if outside the
range specified for the method.

* Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and gecmetry dependent so
this test is only approximate.

* Count times are underiined if less than the nominal value

Lab id TMAN
Protocol ROCKETDYNE
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TMA/RICHMOND

REPORTING GROUP 61042

SDG 61042 ¢lient Rockerdyne

~~oentact Leah 6. Guerrero GUIDE, cont. Contract R44PJZ94034044

METHOD SUMMARY

specified for the method.

b Resolutions (as FWHM; Full Width at Half Max) are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absclute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

Foxr some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratioc of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Reagent Blank or
Matrix Spike results since their matrices are not necessarily
similar to ¢lient samples®.

The error estimate for a ratio of results from one planchet reflects
only counting errcors since other errors should be correlated. For a
ratio involving differenr planchets, if QC limits are computed baged on
total errors, the error for the ratioc allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its .
difference from the nominal value is greater than its error estimate.
If no nominal wvalue is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant
results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. BResults less than their MDA are not included.

Lab id TMAN
Protocol ROCKETDYNE

JPORT GUIDES Version VYer 1.0
Page 14 Form PYD-RG
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TMA/RICHMOND

REPORTING GROUP 61042
SDG €104A Client Rocketdyne
“sntact Leah G. Guerrero GUIDE, cont. Contract R44PJZ94034044

METHOD SUMMARY

No sums are computed for Lab Control, Reagent Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratic reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the iscotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopic results. The weights depend on the woleoular weight and
half-life of each isotope so as to convert activities {decays) to weight

(atoms} .

If a ratic of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errcrs in all the
measurements.

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.9
Form DVD-RG
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Page 15
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2030 Wright Avenue

[st fesf

Richrnond, CA_94804-0040 %&,{/ G{,\ # 2 A’

{510} 235-2633 Fax: 235-0438

April 13, 1995

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91303

Ref: Customer P.O. No. R44PT794034044
TMA/Richmond Report N5-02-079-6105

Dear Mr. Klein:
The enclosed data report is for the radiochemistry analyses of the eleven soil samples collected
February 15, 16 and 22, 1995. These samples were received at TMA/Richmond on February

28, 1995. The case narrative discusses all parameters that are underlined in the data report that
are not in compliance with the Statement of Work.

If you have any questions regarding this data, please call.
Sincerely,

Italy E. Pittman
Program Manager

Enclosure:  Data Report N5-02-079-6105
' Electronic Deliverable

A divisicn of Therme Process Sysiems 'r.. 2 Therma Eleciron comoany
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TMA/Richmond Rockwell International Corp.

Report N5-02-079-6105 Contract R44PJZ94034044
Sampie Delivery Group 6105

Case Narrative April 13, 1995
1.0 GENERAL

2.0

TMA/Richmond Delivery Group 6105 consist of the eleven soil samples received on
February 28, 1995.

ANALYTICAL NOTES

The internal quality control consist of 5% each of laboratory control samples, blanks and

replicates. The QC samples are prepared by the Quality Control Department, and copies

of the QC Notebook pages are included with the data package.

The blanks and laboratory control samples are created using the 1989 ASTM formula for
moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mg/L
CaS80,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L - specified in the table - is not added since KCI contains natural “K
which raises the background considerably.

2.1 Tritium Analyses
No problems were associated with the analyses.

2.2 Strontium-90 Analyses
The Laboratory Control Sample was counted for less than the nominal count time
required; however, the MDA was less than the RDL despite the shorter count
time. The average yield for 14 samples was 88% + 5%.

2.3 Thorium 228, 230, 232 Analyses

Samples A4CM-95-0003A, A4CM-95-0006A, and A4CM-95-0013 were re-
analyzed due to lower than nominal chemical yields from the initial sample
analysis. These samples were processed with another LCS and reagent blank
reflected in preparation batch 2781-038A. Samples A4CM-95-0004A znd A4CM-
95-0013 have MDA’s slightly greater than the RDL due to relatively low
chemical yields. The LCS!and the reagent blank have count times less than the
500 nominal required; however, the MDA's were less than the RDL despite the
shorter count times. The average vield for 16 samples was 44% + 38%.

THIA

4 Therma Analytical



TMA/Richmond Rockwell International Corp.

Report N5-02-079-6105 Contract R44PJZ94034044

Sample Delivery Group 6105

Case Narrative April 13, 1995
2.4  Uranimm 233/234, 235, 238 Analyses

2.5

2.6

Sample A4CM-95-0013 and the reagent blank have MDA slightly greater than the
RDL. The MDA for the Laboratory Control Sample (1L.CS) was greater than the
RDL; however, this is not a problem since the activity of the LCS is far greater
the MDA. The average yield for 14 samples was 52% + 16%.

Plutonium 239/240 Analyses

Samples A4CM-95-0001A, A4CM-95-0003A, A4CM-95-0007A, and A4CM-95-
0009 have MDA’s slightly greater than the RDL due to relatively high counter
backgrounds. The average yield for 14 samples was 48% + 9%.

Gamma Spectroscopy Analyses

All of the samples have aliquot less that the 850g nominal required; however,
despite the smaller aliquot, all of the MDA’s were less than or equal to the RDL.
Because of the small sample aliquot available, the Cs-137 result in the duplicate
analyses has a MDA greater than the RDL.

TA
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TMA/RICHMOND
REPORTING GROUP 6105

Jontact Italy E. Pittman Contract R44PJZ04034044

FA’ SDG 6105 Client Rocketdyne

SUMMARY DATA SECTION
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d by Protocol ROCKETDYNE
Version Ver 1.0

7%/"# /2 /7 Lab id TMAN

IR o W — Form DVD-TOC
g Ll w3098 Version 3.06
rReviewed by Report date 04/12/95

-



TMA/RICHMOND

REPORTING GROUP €105

8DG 6105 Client Rocketdvne )

" ontact Italy B. Pittman REPORT GUIDE Contract R44PJ294034044

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES
The Sample and QC Summary Reports show all samples, including QC
samples, reported in one SBG. These reports cross-reference client and
lab sample identifiers.

PREPARATION BATCH SUMMARY
The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was crganized) relevant to the

reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAR CONTROL SAMPLES
The Lab Control Sample Reports, one for sach Lab Contrel Sample relevant

to the SDG, show all results, recoveries and primary supporting
information for these (QC samples.

DUPLICATES
Lap id TMAN
Protocoel ROCKETDYNE
EPORT GUIDES Version Ver 1.0
Page 1 Form DVD-RG
SUMMARY DATA SECTION Vergion 3,08
Page 1 Report date $4/12/85%
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SpG 61685
ntact ltalv B. Pittman

TMA/RICHMOND
REPORTING GROUP 6105

GUIDE, cont.

Client Rocketdyne

Contract R44PIZI4034044

ABOUT THE DATA SUMMARY SECTION

MATRIX SPIKES

DATA SHEETS

METHOD SUMMARIES

REPORT GUIDES

The Data Sheet Reports, one for each client sample in the SDG,
results and primary supporting information for these samples.

The Duplicate Reports, one for each Duplicare and Original sample pair
relevant to the 8DG, show all results, differences and primary
supporting information for these QC samples.

The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

The Method Summary Reports, one for each test used in the SDG, show all
resules, OC and method performance data for one znalyie on one or two

pages. (A test is a short code for the method used to do certain work
to the client's specification.)}

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

show all

. EPORT GUIDES
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SOMMARY DATA SECTION
Page 2
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SDG 6105

: stact Italy B. Pittman

TMA /RICHMOND

REPORTING GROUP 6105

SAMPLE SUMMARY

Client Rocketdyne

Contract R44PJZ284034044

LAB CHRIN OF
CLIENT SEMPLE ID IOCKRTION MATRIX  LEVEL SXMPLE 1D SaS N0 COSIODY COLLECTED
A4CH-95-G003A SSFL AREA 4 SCIL NSQ2079-41 02/15/9% ©8.:23
ALIM-55-0002R SSFL AREA 4 5014 NHQZEH79-02 02/15/35 09:3%
A4CM-95-0003A S8FL ARER 4 SOIL N502079-03 02/15/98 10:006
A4CM-85-0004A 55FL ARER 4 SOIL N502075-04 82/16/9% 0%9:05
A4CM- 65 -0005A SSFL AKEA 4 SOIL N502079-05 02/16/9% 10:00
A4CM-95-0006A SSFL ABER 4 S0IL N502075-06 Q2/16/95 10:20
AACM-95 D007 SSFL ARER 4 S0IL REO20°75-07 02/16/9% 13:18
R4CM-95-0008A SSFL BREA 4 S0IL N5Q2079-08 02/36/95 13:85
A4CM~-55-0009 BSFL AREA 4 S0IL N562075-03 0R/22/95 09:08
B4CM-35-0G10 S5FL AREA 4 SCEL NSO20T75-10 02/22/95 10:02
AACM-95-0013 SSFL AREA 4 SOIL HB02079-11 02/22/95% 10:3%
Method Blank S0IL N502078-13
Method Blank S0IL R502079-17
Lab Coentrol Sample S01IL N502079-12
Lab Control Sample 5010 K502075-16
Duplicate (NSQR079-01} SSFL AREA 4 S0IL N5020679-34 02/15/85 08:25
Puplicate (N502079~10) SSPL AREA 4 BCTL W502078-15 02/227/95 10:02
( Lab id TMAN

U MPLE SIPMARY

Page %
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SDG 6105

©tact Italy E. Pittman

TMA/RICEMOND

REPORTING GROUP 6105

QC SUMMARY

Client Rocketdvne

Contract R44PIFZ24034044

CHRIN OF % SAMPLE  BASIS DAYS SINCE LAB DERARTMENT
OC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX  MOIST AMOUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
§105 A4CM-I5-0D01A SOIL 20.8 02/28/9% 13 NS502079-01  6105-001
A4CM-55-0002A S01L 17.7 02/28/95 13 N502079-02  6105-002
A4CM-95-0003A SOIL 23.6 02/28/95 13 NS02079-03  61i05-003
A4CM-85-00042 S0IL 17.4 02/28/95 12 N502079-04  6105-004
A4CH-95-0605A S0IL 16.5 02/28/95 12 NS02079-05  6105-005
A4CM-55-00068 SOIL 18.2 02/28/55 12 NS02079-06  £105-006
A4CM-95-0007A S01L 18.8 02/28/95 12 NS02079-07  6105-007
A4CM-85-0008A S0IL 12.3 02/2B/95 12 R502079-08  €105-00B
A4CM-95-0009 so1L 14.5 0z/28/9%5 6 NSD2079-09  6105-00%
A4CM-95-0020 SOIL 15.7 02/28/%% & N50207%-10  £105-010
A4CM-95-0013 SCIL 13.2 02/28/95 6 NS02079-1i1  6105-811
Merhod Blank SOIL NS0207%-13  6£105-013
Method Blank SOIL N502079-17  6105-017
Lab Control Sample SOIL N862079-12  6105-012
Lab Control Sample sSoIL N50G2079-16 6105016
Duplicate (N502079-01) SO1L 02/28/95 13 N502079-14  63105-014
Duplicate (N5020739-10) SOIL 02/28/95 6 NBO2075-15  £105-01%

WL oe sty
Page 1
SUMMARY DATA SECTION
Page 4
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SDG §105
77 nact zraly B. Pittman

TMA/RICHMOND

REPORTING GROUP 6105

PREP BATCHE SUMMARY

PREPARATION ERRCR

Client Rocketdyne
Contract R44PIZ54034044

PLANCHETS ARRLYZED ——————— QUALI-

TEST MATRIX METHOD BATCH 20 ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG PIRRS
Alpha Spectroscopy
P 50IL Plutenium, Isotopic in Soil 2781-038 5.0 i1 x i 1/1
TH SOIL Thorium, Isotopic in Soil Z781-038 5.9 B 1 1 1/%
2781-038A 5.0 3 1 1
g S01L Uranium, Isotopic in Soil R78%1-038 5.0 11 i 1 1/1
Bata Counting
SR SOIL Strontium, Total in Scil 2781-038 i0.9 11 1 i 1/1
Gamma Spectroscopy
GAM 801L Gamma Scan 2781-038 1.0 i1 1 1 1/1
Liquid Scintillacion
H SCIL Tritjum-Seil 2781-038 0.9 11 1 X 1/1 X

Puplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Pk and LCS planchets are those in the same preparation batch as gome Client, Duplicate or Spike sample.

W BATCH STMMARY
Page 1
SUMMARY DATD SECTION
Page 5
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TMA /RICHMOND

REPORTING GROUP 6105
SDG gla% Client Rocketdyme
7" eact Italy B. Pittman WORK SUMMARY Contract R44PIZI4034044
CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SOF-
CUSTODY SAS no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4CM-95-0001A NS62079-01 6105-001 GAM 03/22/95 04/10/95 IBP Gamma Scan
SSFL AREA 4 SOIL £2/15/95  £105-001 H ©3/21/95 04/05/95 IEP Tritium-Soil
02/28/95  6105-001 BU 63/30/9% 04/05/95 IBP Plutonium, Isotopic¢ in Soil
6185-001 SR 03/28/%5 04/10/95 IEP Strontium, Total in Seil
SLO5-001 4 03/39/%% 04/10/%5 IEP Thorium, Isotopic in Seoil
6105-001 u 04/03/95 04/65/35 IEP Uranium, Isotopic in Soil
A4CM-95-0002A N&$2079-02 £105-002 GAM 83/22/95 04/10/95 I{EP Camma Scan
SSFL AREA 4 SOIL 02/15/95  6105-002 H 03/21/98 04/05/95 IEP Tritium-Soil
02/28/95  6105-002 PU 43/30/85 04/05/95 IBP Plutonium, Isotopic in Soil
£105-002 SR 03/29/9% 04/10/%5 IEP Strontium, Total in Soil
£105-002 TH 03/36/9% 04/1¢/%% IEP fThorium, Isotopic in Soil
6185-002 o 04/03/95 04/05/95 IEP Uranium, Isotopic in Soil
R4CM-85-C0G3A N502078-03 §105-003 GaM 03/22/95 04/10/95 IEP Gamma Scan
SSFL AREA 4 SOIL 02/15/55  6105-003 H 83/2:1/95 04/05/95 IEP Tritium-Soil
02/28B/95  6105-003 BU 03/30/95 04/08/95 IEP Plutonium, Isotopic in Soil
6105003 SR 03/29/8% 04/10/9% IEP Strentium, Total in Seil
6105-003 TH AL 04/07/85 04/10/85 JEP Thorium, Isotopic in Soil
6105-003 u 04/03/95 04/05/95 IEP Uranium, Isotopic in Soil
B4CM-95-0004A N502079-04 6105-004 GAM 03/22/9% 04/10/95 IEP Gamma Scan
'SSFL AREA 4 SOIL 02/16/85  6105-004 H 3/21/95 04/05/85 IEP ‘Tritium-Soil
02/28/%%  6105-004 PU 03/30/%% 04/05/95 IEP Plutonium, Isotopic in Soil
£10%-004 SR 03/28/%5 24/10/9% IEP S$trontium, Total in Soil
£105-004 TH 03/36/5% 24/10/%5 IEP Thorium, Isotopic in Soil
6105-004 & 04 /01/95  N&f0S5/95  IEP  Uranium, Isotopic in $0il
A§CM-35-0005A N502079-0% £105-005 GAM ©3/23/85 04/10/%% IEP (amma Scan
SSFL BREA 4 SOIL ¢2/16/%5  6105-605 H #3/21/95 £4/05/95 IEP Tritium-Soil
02/28/85  6105-005 PU 03/30/85 34/05/95 IEP Plutonium, Isotopic in Soil
£3105-005 SR 03/28/9% 24/10/95 I1EP Strontium, Total in Soil
6105-005 TH 03/36/95 ©$4/10/%5 IEP Thorium, Isotopic in Soil
£105-005 U 04/6G1/%%  34/05/%5 IEP Uranium, Isotopic in Soil

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-CRKS
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TMA/RICHEMOND

REPCRTING GROUP 6165
SDG 6105 Client Rocketdvne
. stact Izaly E. Pittman WORK SUMMARY, cont. Contract R44PJ234034044
CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAS no RECEIVED  PLAKCHET TEST FIE AMALYZED REVIEWED BY METHOD
A4CM-95-0006R N502079-06 6105-006 GANM 03/23/95 04/10/9% IEP Gamma Scan
SSFL AREA 4 SOIL 02/16/95  6105-006 H ¢3/21/95 04/05/%5 IBP Tritium-Soil
02/28/%%  £105-008 PU 04/01/95 04/05/95 IEP Plutonium, Isotopic in Seil
6105-006 SR 03/29/95 ©64/10/95 IEP Strontium, Total in Seil
§105-006 TH Al 04/07/95 04/10/9% IEP Thorium, Isotopic in Soil
6105-006 u 04/0%1/95 04/05/9% 1EP Uranium, Isotopic in Soil
R4CM-95-0007A NS02079-07 6105-007 GAM 03/23/95 04/10/95 IEP Gamma Scan
SSFL AREA ¢ SOIL 02/16/95  6105-007 H ¢3/21/95 04/05/95 IEP Tritium-Scil
02/28/85  6105-007 U 63/30/95 04/05/9% IEP PFlutonium, Isctopic in Soil
6108007 SR 03/29/95 $4/20/95 IEP Strontium, Total in Soil
€105-007 TH 03/30/9% 04/10/35 IEP Thorium, Isotopic in Soil
£6105-007 u 04/01/95 04/05/95 IEP Uranium, Isotopic in Soil
B4CHM-55-0008A N502079-08 £105-008 GAM 03/24/9%5 04/16/95 IEP Gamma Scan
SSFL AREA ¢ S0IL 02/16/95  6105-008 H 03/21/95 04/65/95 IEP ‘Tritium-Soil
02/28/35  6105-008 PU 04/01/95 04/08/9% IEP Plucenium, Isotopic in Soil
£165-008 SR 03/29/95 ©04/10/%5 IEP Strentium, Total in Soil
£105-308 ™ 037/34/95 04/10/%% 18P Thorium, Isctopic in Soil
6105-008 U 04/03/95 904/08/9% IEP Uranium, Isotopic in Seil
A4CM-95-000% N502079-09 6105-009 GAM 03/24/95 04/18/95 IEF Camma Scan
SSFL AREA 4 so1L 02/22/85%  6105-009 H 83/21/95% 04/05/95 IEP Tritium-Soil
02/28/95  6105-00% PU 63/30/95 04/08/9% IEP Plutonium, Isotopic in Soil
£105-009 SR 03/29/95 ©4/10/%5 JIEP Strontium, Total in Soil
£185-009% TH 03/31/%% 04/10/%5 IEP Thorium, Isotopic in Soil
£105-809 U 04/03/95 04/05/95 IEP Uranium, Isoropic in Soil
R4CM~95-0010 N3G2079-10 6105-0310 GAM 03/24/95 04/12/9% IEP Gamma Scan
SSFL AREA 4 501IL 02/22/9%  £105-018 B £3/21/95 ©04/05/95 IEP Tritjum-Soil
02/28/9%5  £105-010 PU 63/30/95 ©04/08/9%5 IBP Plutonium, Isctopie in Soil
6105-010 SR 03/29/95 04/10/95 1EP Strontium, Total in Seil
€105-510 TH 03/31/9% 94/1¢/%5 IEP Thorium, Isotopic im Soil

04/03/95 0£4/05/95 IEP Uranium, Isctopic in Seil

[

6105-010
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TMA /RICHMOND

REPORTING GROUP 6105

Client Rocketdyme

SUMMARY DATA SECTION

Page &

SDG §105
rtact Italy . Pittman WORK SUMMARY, cont. Contract RE4PJIZI4034044
CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED sUP-
COSTODY 835 no RECEIVED  PLANCHET TEST PI¥  ANBLYZED REVIEWED BY  METHOD
R4CM-55-6013 NE02079-11 §105-011 GhM 03/27/9%5 04/10/9% I1EP Gawma Scan
SSFL AREA 4 S01L 02/22/95  6105-011 4 03/22/95 04/05/95 IEP Tritium-Soil
027/28/85 6105-011 PU £3/30/95 ©4/08/95 IEP Plutonium, Isotopic in Soil
6105-011 SR 03/29/95 04/10/9% IEP Strontium, Total in Soil
6105-011 TH Al 04/07/95 04/11/9%5 IEP Thorium, Isotopic in Soil
§105-011 ¢) 04/01/95 04/0%5/95 IEP Uranium, Isotopic in Soil
Method Blank N50Z079-13 6105-013 GAaM 03/27/%5 04/10/95 IEP Gamma Scan
SOIL 6105-913 H 03/21/95 04/05/95 IEP Tritium-Soil
£108-013 PO 03/30/95 04/08/95 JEP Plutonium, Isotopic in Soil
§105-013 SR p3/29/9% 04/310/95 IEP Strentium, Tetal in Soil
£105-013 TH 03/31/9% 04/10/98 IEP Thorium, Isotopic in Seoil
6105013 U 04/01/9% 04/05/95 IEP Uranium, Isotopic in Soil
Method Blank N502079-17 6105-017 TH 04/07/95 04/11/95 IEP Thorium, Isotopic in $oil
SOIL
Lar ~ontrol Sample N502079-12 6105-012 GAM 03/27/95 04/10/95 IEP GCamma Scan
- S01IL £3.05-012 B 03/23/98 04/05/9% IEP Ixitium-Soil
6105-012 PU 03/30/95 04/08/95 IEP Pluteonium, Isotopic in Soil
6105-012 SR 03/29/%5 04/10/95 IEP Strontium, Tetal in Soil
§105-012 TH 03/31/95 04/10/9%5 IEP Thorium, Isotopic in Seil
6105-012 u 04/01/%% 04/85/9% IEP Uranium, Isctopic in Soil
Lab Control Sample N502079-15 BLO5 316 TH 08/07/9% 04/11/9% IEP Thorium, Isctopic in Soil
SOIL
Duplicate {N5Q2073-01; N502073-14 £105-014 H 03/22/%5 04/05/95 IEP Tritium-S5cil
SSFL AREA 4 SOIL 02/15/9%5  6105-014 PU 03/30/95 04/08/%5 IEP Plutonium, Isotopic in Soil
02/28/95% £105-014 SR 03/29/9% 04/10/95 1P Strontium, Total in Soil
6105-014 TH 63/31/95 04/10/%5 IEP Thorium, Isotopic in Soil
6105-014 U 04/01/95 04/05/95 IEP Uranium, Isotopic in Seil
Duplicate {NMS502078%-16) NSGZG15-18 £105%-315 GaM 03/24/95 04/:0/95 IEP Gamma Scan
SSFL BRER 4 SOIL 02/22/95
92/28/98%
Lab id TMAN
Protocel ROCKETDYNET
ORK SIRMMARY Vergsicn ¥Yer 1.8
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TMA /RICHMOND

REPORTING GROUP 6105 ‘
SDG 6105 Client Rocketdyne
‘tact Italy E. Pittman WORK SUMMARY, cont. Contract R44PJZO403404d

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAS no METHOD REFERENCE CLIENT MORE RE BLANK IS e SPIKE TOTAL
GAM Samna Sean 11 1 b 1 14
E Tritium-Soil EPR 306.0; ASIM 2476-81 1l X 1 i 14
i Plutenium, Isotopi¢ in Soil HASL 300/P0-02 11 1 i 1 14
SR Strentium, Total in Soil HASL 300/8R-061,-02 11 1 1 1 14
= Thorium, Isotopic in Soil 11 2 2 i 16
U Uranium, Isctopic in Soil HASTL. 300/0-04 11 i 1 1 14
TOTALS 66 7 ? 6 86

Lab id TMAN
Frovoool RDCH YHE
Version Ver 1.0
Page 4 Form DVR-CHS
1 8 Version 3,08

SUMMMARY DATA SECTION
Page $ Report date 94/12/95
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TMA/RICHMOND
REPORTING GROUP 6105

METHOD BLANK

SDG 6108 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ294034044
Lab sample id N502079-13 Client sample id Method Blank
Dept sample id £105-013 Material/Matrix SOIL
RESULT 20 ERR 2157 RDL QUALI-
ANALYTE CAS KO pCi/g {COUNT) pCifg pCi/g FIERS TEST
Tritium 0.084 .5 B
Strontium 20 14098-97-2 ¢.070 0.5 SR
Thorium 228 0.040 0.1 TH
Thorium 230 14268637 0.03¢ a.l1 TH
Thorium 232 7740-29-1 0.010 0.1 TH
Uranium 233/234 11-08-5 6.009 ¢.01 o
Uranium 235 14117-%6-1 0.063 0.01 4
Uranium 238 7440-631-1 0.007 0.01 U
Plutonium 238 138981-16-3 0.003 0.01 PU
T lutoniom 239/240 10-12-8 0.003 0.01 PU
- AMA SCAN ANALYTES
Gtassium 40 GAM
Chromiun 521 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 59 GAM
Cobalt 60 GAM
Zinc €% GAM
Niobium 94 @AM
Ruthenium 103 GAM
~ Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 137 0.02 GAM
Cerium 144 GAM
Buropium 152 GAM
Buropium 154 GAM
Europium 155 GAM
| Radium 226 G
Thorium 232 GAM
Lab id IMAN
: . Protoccel ROCKETDYNE
“. | METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION h 1 ":' Version 3,06
Page 1€ Report date $4/12/85




TMA/RICHEMOND

REPORTING GROUP 6105

BLANK, cont.

SDG 63105

Client Rocketdyne

Contact Italy E. Pittman

Contract R44PJZ94014044

Lab sample id NS502075-13

Client sample id Method Blank

Dept sample id £105-013 Material/Matrix SOIL
QC-BLANK $23482
Lab id TMAN
. ) Protecol ROCKETDYNE
?."£THOD BLANKS version Ver 1.0
Page 2 Form DVD-BE
SUMMARY DATA SECTION 1 8 Version 1,06
Page 11 Reporc date (4/12/9%
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TMA/RICHMOND

REPORTING GROQUP 6105

METEOD BLANK

SDG 631035

Client Rocketdvne

Contact Italy E. Pittman

Lab sample id NS502079-17
Dept sample id 61085-017

Material /Matrix

Contract R44PJE34034044

Client sample id Method Blank

S80I,

RESULT 20 ERR

ANALYTE CAS HO pCi/g {COUNT}
Thorium 228 0.018
Thorium 230 14269-63-7 0.018
Thorium 232 T740-29-1 0.006
QC-BLANK #23631
f Lab id IMAN
Protocol ROCKETDYNE
STHOD BLANKS Version Ver 1.0
FPage 3 Form DVD-DS
SUMMARY DATA SECTION a Version 1.06
rage 12 i Report date 04/12/35
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TMA/RICHMOND

REPORTING GROUP 6105

LAB CONTROL SAMPLE

8G £105

Client Rocketdyne

Contact Italy E.

Contract R44PIZ84034

Q44

Pittman

Lab sample id NS02079-12

Client sample id Lab Control

Sample

Dept sample id §105.012 Material/Macrix S0IL
RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR REC 3¢ LMIS PROTOCOL
ANALYTE pCi/g {COUNT} pCifg pCi/g FIERS TEBST ©pCi/g pCi/y % {TOTAL} LIMITS
rritium 6. 0.19 82-118
Strontium $0 0. 0.3% 83317
Thorium 228 0.
Thorium 230 a. 0.072 73-127
Thoerium 232 G.
Jranium 233/234 0. 0.0582 86~114
Uranium 235 G. 0.040 84-116
Uranium 238 [ 0.052 86-114
Flutonium 238 0. 0.014 80-320
Plutonium 23%/240 0. 0.012 80-120
"7\ scaN ANALYTES
Jissium 40
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zing &5
Riohium 94
Ruthenium 3103
Ruthenium 106
Tin 113
Cesium 134
Cesivm 137 c. 0.035 TE~124
Cerium 144
Eurcopium 152
Europium 154
Buropium 155
Radium 226
Thewiwe 232 c U@L gl emw [Tl R T
Lak i1d TMAN
; Protocol ROCKETDYNWE
2;2 .A#TROQ SAMPLES Version Ver 1.8
) Page 1 :2 (} Form DVD-LCS
SUMMARY DAYR SECTION Vergion 3.8%
Report date 94/12/35

Page 13




TMA /RICHMOND

REPORTIRG GROUP 6105

LAB CONTROL SAMPLE, cont.

SDE 6188 Client Rocketrdyne
Contact Italy E. Pittman Contract R44PI224034044
Lab sample id H502079-32 Client sample id Lab Control Sample
Dept sample id §105-812 Material/Matrix SQIL

QC-LCS #23483

Lab id TMAN
S Protocol ROCKETDYNE
Lta " NTROL SAMPLES Version Ver 1.0
Page 2 Form DVR-LCS

SOMMARY TaTa SREOCTION Version 3,08
Page 14 2 1 Report date 04713/9%




TMA/RICHMOND

REPORTING GROUP 6105

LAB CONTROL SAMPLE

$DG £10%
Contact Italy . Pittwan

Lab sample id NE0207%-316

Client Rocketdwvne
Contract R4e4PSES4034044

Client sample id Lab Control Sampie

Dept sample id 6105-016 Material /Matrix S0IL
RESULT 2 ERR MOA RDL QUALI~ ADDED 2¢ ERR REC 3¢ LMTS PROTOCOL

ANALYTE pCi/g  (COONT) pCifg  pCifg  FIERS TEST pCifg pCilg %  (TOTAL) LIMITS

Thorium 228 G.032 8.3 TH

Tharium 218 g.16 ™H 8.Q72 83-117

Thorium 232 ©.006 G. TH

QC-TLCS 823630

| UNTROL SRMPLES

Page 3
SIMARY DATA SECTION
Page 15

Lab id IMAN
Protocel ROCKETDYNE

Version V£ 1.0 ..
Porm VD-LLS
Version .06

22 3 Report date $4/312/%%




TMA/RICHMOND

REPORTING GROUP 6105

iab sample id N50207%-14

Lab sample igd N5020759-281

DUPLICATE
S 6145 Clisnt focketdime
Contact jfraly E. Pittman Contract R44PJZ54034044
DOPLICATE ORIGINAL

Client sample id A4CM-$5-0001A

Dept sample id £105-014 Dept sample id £105-001 iccation/Matrix SSFL AREA 4 SQIL
Received 02/28/95 Cellected 02/15/95 08:25
% moisture _20.8 Chain of custedy id
DUPLICATE 2a ERER RDL QUALY - ORIGINAL: 20 ERR MDA QUALI- RPD 3¢ PROT
ANALYTE pCifg  (COUNT) pCifg FIERS TEST pCifg  (COUNT) pCifg FIERS t TOT LIMIT
Tritium Q.056 0.8 H 0.089
Srrontium 90 0.077 0.5 SR ¢.055
Thorium 228 0.24 0.1 B 0.17 35
Thoriom 230 0.1% G.1 TH 0.16 a8
Thoriuwm 232 8.18 0.1 TH 0.18 34
Uranjum 233/234 0.048 ¢.01 4] 0.042 19
Uranium 235 ¢.011 0.0% U 0.008 74
Uranium 238 2.05% 0.01 u 3.044 18
miuvm 238 0.Go2 G.aL 2U g.o08
‘tonium Z39/240 0.008 a.01 PU 0.505 164

QC-DUPH#L 23483

| AIPLICATES

Page 1

SUMMARY DATA SECTION

Page 16

(o

i

Lab id TMAN
Protocol ROCKETDYNE
version Ver 1.0
Form DVR-DOE
Version 3,06

Report date (4/12/9%5




TMA/RICHEMOND

REPORTING GROUP 6105

DUPLICATE
8PG £10% Client Rocketdwvme
Contact Italy T. Pictman Contract RE4aPUZ94034044
DUPLICATE ORYGIMNAL
Lab sample id N502078-1% lak sample id NS82079-10 Client sample id A4(M-95-0010
Dept sample id £105-015 Dept sample id £1085-030 Location/Matrix SSFL AREA & SQiL
Received 02/28/95 Collected 02722795 10:02
% moisture _15.7 Chain of custody id
DUPLICATE 2¢ ERR MOR RDL QUALI- ORIGINAL, 20 ERR MDA QUALI- RPD 36 PROT
ARALYTE pCi/g {COTNT} pCi/yg pCi/g FIERS  TEST pli/g {COUNT) pCifg FIERS ¥  TOT LIMIT
GAMMA SCAN ANALYTES
Potassium 40 0.31
Chromiun 51 U
Manganese 54 U
Cobalt 58 ¢
Iron 59 a
Cobalt 60 U
Zinc 65 )
o um 84 4]
ienium 103 U
Ruthenjum 106 U
| Tin 113 u
Cesium 134 ¢4
Cesium 137 g
Cerium 144 u
Buropium 152 u
Europium 154 U
Europium 1585 al
Radium 226 0,032
Thorium 232 G.078

Lab id TMAN
Protocel ROCKETDYNE
Vergion ¥er 1.0

Page 2 Form DVD-DUP
SUMMARY DATA SECTION Version 1.06

Page 17 2 4 Report date 04/12/9%5
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TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

DG 6165 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIT94034044
Lab sample id NS02079-01 Client sample id A4CM-95-00013
Pept sample 14 6105-001 Location/Matrix SSFIL AREA 4 S0IL
Received 02/28/95 Collected 02/15/95 08:25
% moisture _20.8 Chain of custedy id
RESULT 2¢ ERR MDA RDL QUALI~
ANALYTE CAS RO pCi/g {COUNRT} pCi/g pCi/g FIERS  TRST
Tritium 0.058 0.5 H
Strontium 90 10098~97-2 0.055 0.5 =324
Thorium 228 0.17 c.1 TH
Thorium 230 14269-63-7 0.16 0.1 TH
Thorium 232 7740-29-1 0.18 9.1 TH
Uranium 2331/234 11-08-% 0.042 0.01 4]
Uranium 235 14117-%6-1 0.008 0.01 u
Vranium 238 7440-61-1 0.044 c.01 U
" itonium 238 13981-16-3 0.009 0.01 PU
itonium 239/240 10-12-8 0.003 c.901 PU
GAMMA SCBN ANALYTES
Potassium 40 2 0.50 GAM
Chromiun 51 Ly GRM
Manganese 54 g o GAM
Cobalt 58 D GAM
Iron 59 U GAM
Cobalt 60 o GAM
Zinc 65 g GAM
Nicbium 94 ST GaM
Ruthenium 103 o GAM
Ruthenium 106 U GAM
Tin 113 U GAM
Cesium 134 U : GAM
Cegium 137 9.32. 0.028 0.02 GAM
Cerium 144 U U GAM
Buropium 152 3] v GAaM
Eurgpium 1354 4] U GAM
Radium 226 0.71 0.060 ' GAM
: Lab id TMAN
Protocol ROCKETDYNE
JAERA SHEETS VYersion Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 31046
Page 18 25 Report date 04/12/9%




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET,

cont

5pG 61905

Contact Italy E. Pittman

Lab sample id N30207%-01

Client Rocketdyne
Contract R44PJIZS4034044

Client sample id BACM-95-0001A

ANALYTE CAS NO

PCifg {COUNT}

pCi/fy PCi/g

Dept sample id £105-001 Location/Matrix SSFL ARE2 4 SOIL
kReceived 02/28/9% Collected 02/15/95 08:25%
% moisture _20.8 Chain of custedy id
RESULT 2g ERR MDA RDL QUALI -

FIERS TEST

Thorium 232

0.12

. "DATA SHEETS
- Page 2
SUMMARY DATA SECTICR
Page 189

26

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
ver 1.0
pyD-Dg
3.08
04/12/95
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TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

S8DG £108 Client Rocketdyne
Contact Italy E. Pictman Contract R44PJZI4034044
Lab sample id NS02079-02 Cclient sample id A4CM-95-0002A
Dept sample id £105-002 Location/Matrix SSFL AREA 4 S01L
Received 02/28/9% Collected 02/15/95 09:35
¥ moisture _17.7 Chain of custody id
RESULT 20 ERR RDL: QUALIL ~
ANALYTE CAS NO pCi/g  (CoONT) pCi/g FIERS TEST
Tritium 0.061 0.5
Strontium 90 10098-97-2 0.046 0.8
Thorium 228 0.18 0.1
Thorium 230 14269-63-7 0.1¢6 0.1
Thorium 232 7740-28-1 0.18 0.1
Dranium 233/234 11-08-5 0.043 .01
Uranium 235 14117-96-1 0.01C c.01
Uranium 238 7440-61-1 0.044 0.01
" tonium 238 13983-16-3 0.009 0.01
Uiutonium 239/240 10-12-8 0.004 0.01
GAMMA SCAN ANALYTES
Potassium 40 .50
Chromiun 51
Manganese 54
Cobalt S8
Iron 33
Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.:06 0.025 ©.02
Cerium 144 Lo
Buropium 1532 3
Buropium 154 (5]
Radium 228 .77 . 0.0G582

""ATA SHEETS

Lab id TMAN
rprotocol ROCKETDYNE
Vergion Ver 1.0

gage 3 Form DVD-BS
SUMMARY DATA SECTION Version 3.86
Page 20 27 Report date 04/12/9%




TMA/RICEMOND
REPORTING GROUP 6105

DATA SHEET, cont

SDG 6105 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ234034044
 Lab sample id N502079-02 Client sample id A4CM-35-0002A
Dept sample id £108-002 Location/Matrix SSPL AREA 4 SUIL
Received 02/28/95 Collected $2/315/95 09%:3%
% moisture _17.7 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -~
ANALYTE CAS NO pCi/yg {COUNT) pCi/g pCi/g FIERS TEST
Thorium 232 0.13
Lab id IMAN
Protcocel ROCKETDYNE
JATHA SHEETS version Ver 1.0
Page 4 Form DVD-DS
SUMMBARY DATA SECTION ~ version 3.06
Page 21 .:.:sf_; Report date 04/12/95




TMA/RICHMOND

REPORTING GROUP 6105

DATA SHEET

SDG 6105 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJZ94034044

Lab sample id N502079-03 Client sample id A4CM-S5-000

334

Dept sample id £105-003 Location/Matrix SSFL AREA 4 SOIL
Received 02/28/98 Collected $2/15/95 10:00
% moisture _23.0 Chain of custody id
RESULT 20 ERR MDA RDL, QUALI -
ANALYTE CAS NO pti/g {COUNT} pCi/g pCi/g FIEBRS TEST
Tritium 0.063 0.5 H
Strontium $0 10058-97-2 0.051 0.5 SR
Thorium 228 C.i8 0.1 TH
Thorium 230 14265%-63-7 0.17 0.1 TH
Thorium 232 7740291 ¢.17 G.1 TH
Uranium 233/234 11-08-5 0.045 .01 U
Uranium 235 14117-96~1 0.011 0.01 U
Uranium 238 7440-61-1 0.046 0.01 ¢
“tonium 238 13981-16-3 0.009 0.01 PU
stonium 239/240 10-12-8 0.006 .01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.48 GaM
Chromiun 51 GAM
Manganege 54 GAM
Cobalt 58 GAM
Iron 58 GAM
Cobalt 60 GAM
Zinc 65 GAM
Niobium 92 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GaM
Cesium 137 0.029 a.02 GAM
Cerium 144 GaM
Europium 182 GAM
Europium 154 GAM
Buropium 155 GAM
Lab id TMAN
. Protocol ROCKETDYNE
‘. JATA SHEETS Version Ver 1.0
Page S Form DVD-DS
SUMMARY DATA SECTIOK 2 Q Version 2.06
Page 22 g Report date 04/12/95




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET, cont

Lab sample id N502079-03

SDG 5105 Ciient Rocketdvne
Contact Jtaly E. Pittman Contract R44PITZH4034044

Client sample id A4CM-95-00032

Dept sample id 6185-003 Location/Matrix SSFL ARER 4 8O1IL
Received 02/28/95 Collected §2/315/95 10:00
% moisture _23.0 Chain of custody id
_ RESULT 20 ERR MD2 RDL QUALI -~
ANALYTE CAS NO pCi/g {COUNT} pCi/g pCifg FIERS  TEST
| Radium 226 0.056
Thorium 232 0.13

 OATA SHEETS
rage 6

SUMMARY DATA SECTION
rage 23

30

Lab id
Protocol
Varsion
Form
Version
Report date

THMAN
ROCEETDYNE
BV -8
3.06

Q47312795




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

8DE 5105

Contact Italy E. Pittman

Lab sample id N502079-04
Dept sample id £105-004

Received 02/28/95%

% moisture _17.4

Client Rocketdyne

Contract R44PJ754034044

Client sample id A4CM-95-0004A

Location/Matrix SSFL AREA 4 S0IL
Collected 02/16/95 039:08

Chain of custody id

RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS NO pCi/g {counT) pCi/g pCi/g FIERS  TEST
Tritium 0.064 0.5
Strontium 90 10058~97-2 0.082 0.5
Thorium 228 0.28 0.1
Thorium 230 14269-63-7 0.25 0.1
Thorium 232 7740-29-1 0.26 0.1
Uranium 233/234 11-08-5 0.046 g.901
Uranium 235 14117-96~-1 ¢.0610 0.01
ﬁfanium 238 7440-61-1 0.04% 0.01
7 conium 238 13981~16-3 0.007 0.01
“dlaronium 239/240 10-12-8 0.401 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.5%
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc &5
Niobium 34
Ruthenium 103
Ruthenium 106
Tin 1313
Cesium 134
Cesium 137 0.024 G.o2

Cerium 144

Europium 152
Buropium 154
Buropium iSS

JATA SHEETS
Page 7
SUMMRRY DATA SECTION
Page 24

Lab id TMAN
Protocel ROCKETDYNE
Version Ver 1.8
Form DVD-DS

Version 3_086

Report date (4/12/385




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET,

cont

DG 51058

Contact Italyv B. Pit

Client Rocketrdvne

tman Contract R44PJZ94034044

Lab sample id N502079-04

Client sample id A4CM-95-00043

Dept sample id £305-004 Location/Matrix SSFL AREA 4 SOTL
Received 02/2B/9S Collected 02/16/95 09:05
% moisture _17.4 Chain of custody id
RESULT Zo ERR MDA RDL QUALI~
ARALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIERS  TEST
Radium 226 0.057
Thorium 232 0.14

. “DATA SHEETS
Page §
SUMMARY DATA SECTION
Page 28

Lab id
Protocol
Version
Porm
Version
Report date

THMAN
ROCKETDYNE
Ver 1.0
DVix-DS
3.88

04/32/858




TMA/RICEMOND
REPORTING GROUP 6105

DATA SHEET

EDG £105 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id N502079-05 Client sample id A4CM-95-000SA
Dept sample id £105-0058 Location/Matrix SSFL AREA 4 SoIiL
Received 02/28/35 Collected 02/316/95 30:00
% moisture _16.5 Chain of custedy id
RESULT 20 ERR MDA RDL QUALI~
ANRALYTE CAS NO pCi/g (COUNT) pCi/y pCi/g FIERS  TEST
Tritium 0.062 0.5 H
Strontium 90 10058-97-2 0.085 0.5 SR
Thorium 228 0.26 0.1 TH
Thorium 230 14269-63-7 ¢.22 9.1 TH
Thorium 232 7740-29-1 0.22 c.1 TH
Uranium 233/234 11-08-5 G.6asg 0.01 U
Uranium 235 14117-%6-1 $.010 0.0% U
ftﬁﬁium 238 T440-81-1 0.050 0.01 U
.. :onium 238 13981-16-3 0.007 0.01 PU
Tedtonium 239/240 10-12-8 0.004 0.01 PU
GAMMA SCAN ANALYTES
Potassium 46 g.29 GAM
Chromiun 51 # GAM
Manganese 54 el GAM
Cobalt 58 u GAM
Iron 59 s GaM
Cobalt 60 i GAM
Zinc 65 : GAM
Niobium 94 ¢ GAM
Ruthenium 103 -4 GAM
Ruthenium 106 i GAM
Tin 113 U GAM
Cesium 134 : . GAM
Cesium 137 0.03%°  ©0.015 0.02 o GAM
Cerium 144 EE e s U GAM
Buropium 182 FEREEE « SN U GAM
Europium 154 R o o T GAM
Burcpium 155 g U '1_f3 GAM

Lab id TMAN
Protocol ROCKETDYNE

. UATA SHEETS Version Ver 1.6
Form DVD-BS

Page 9
SUMMARY DATA SECTION ~ Version 3. .06
E}\) Report date £4/12/%%

Page 26




DATA SEEET, cont

TMA/RICHMOND
REPORTING GROUP 6105

SpG 6105 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIT94034044
Lab sample id N5020798-05 Client sample id A4CM-95-0003A
Dept sample id §105-005 Locarion/Matrix SSFL AREA 4 SCQIL
Received 02/28/55 Collected 02/16/9% 14:00
% moisture _16.5 Chain of custody id
RESULT 27 ERR MDA RDL QUALTI -
ARALYTH CAS NO pCifg  (COUNT) pCi/g pCi/g FIERS TEST
Radium 226 0.028
- Thorium 232 0.070

“. . 'DATA SHEETS
Page 10
SUMMARY DATA SECTION
bPage 27

34

Lab id
Protocel
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 3.8
DvD-DS
2.4868

04/12/85




TMA/RICHMOND
REPORTING GROUP 6105

DATA SEEET

5DG 6105 Client Rocketdvme
Contact Italy E. Pittman Contract R44PIZ94034044
Lab zample id N592079-06 Client sample id R4CM-95-0006A
Dept sample id £105-006 Location/Matrix SSFL AREA 4 S0IL
Received 02/28/95 Collected 02/16/385 10:20
¥ moisture _15.2 Chain of custedy id
RESUET 20 ERR MDA RDL QUALI~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.062 0.5 H
Strontium 90 10088-97-2 0.051 0.5 SR
Thorium 228 0.19 0.1 TH
Thorium 230 14269-63-7 0.18 0.1 TH
Thorium 232 7740-25-1 G.18 g.1 TH
Uranium 233/234 11-08-5 0.058¢ 0.01 o
Uranium 235 14117-96-1 0.01¢6 0.01 U
Treanium 238 7440-61-1 0.057 0.01 U
tonium 238 13981-16-3 G.002 0.01 PO
tonium 239/240 10-12-8 0.004 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.47 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 5% GAM
Cobalt 60 GAM
Zinc 65 GaM
Niobium 54 GAM
Ruthenium 103 GAM
Ruthenium 166 : GAM
Tin 113 LU GAM
Cesium 134 ST GaM
Cesium 137 s 0.0z GAM
Cerium 144 i o gt GaM
Europium 152 g GaM
Buropiom 154 Tl S03 GaM
Radium 226 085 G.051 S S cam
Lab id TMaN
Do Protocol ROCKETDYNE
“.'OATA SHEETS Version Ver 1.0
Page 11 Form DVD-DS
SUMMARY DATA GSECTION LR -4 Version 3,06
Fage 28 SRy Report date 04/32/3%




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET, con

t

S5DG 61038

Lab sample id NS02079-06

Contact Italy F. Pittman

Client Rocketdvne
Contract R44PJ294034044

Client sample 14 A4CM-95-0006R

ANALYTE CAS NO

pCi/g  (COUNT) pCi/g  pCifg

Dept sample id 6105-006 Location/Matrix SSFL AREA 4 SOIL
Received 02/28/95 Collected 02/16/95 10:20
¥ moisture _15.2 Chain of custody id
RESULT 2o ERR MDA RDL QUALX -~

FIERS TEST

Thorium 232

+ATA SHEETS
rage 12
SUMMARY DATA SECTION
Page 29

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
oDVD-pg
3.08
04/12/9%




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

Client Rogkerdyne
Contract R44PJIZ94034044

T 8DG 105
Contact Italy B. Pittman

Client sample id ASCHM-$5-DO07AR
Location/Matrix SSFL AREA 4 S0TL

Collected 02/36/55 13:15

Lab sample id NS02073-07
Pept sample id £3105-007

Received 02/28/9%

% moisture 18.5

Chain of custody id

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g {CounT) pCi/g pCi/y FIERS  TEST
Tritium 0.063 0.5
Strontium S0 10098-97-2 ¢.060 0.5
Thorium 228 0.156 0.1
Thorium 230 14269-63-7 0.14 G.1
Thorium 232 7746-29-1 0.14 0.1
Uranium 233/234 11-08-% 0.050 c.o1
Uranium 235 14117-96-1 0.012 0.01
Tanium 238 7440-61-1 0.049 0.01
tonium 238 13981-16-3 0.008 9.031
dtonium 2398/240 10-12-8 ¢.004 0.01
GAMMA SCAN ANALYTES
| Potassium 40 0.47
Chromiun 51
Manganese 54
Cobalt 58
Iron 59
Cobalt 69
Zine €5
Hicbhium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 4.025 0.02
Ceriom 144 ¢Li
Buropium 152 G.04
Europium 154 0.03.
Buropium 155 5.08
. Lab id TMAN
i Protocol ROCKETDYRE
* . JATA SHEETS Version Ver 1.0
Pags 13 Form DVD-DS
SUMMARY DATA SECTION 3 7 Version 3,08
Page 30 Report date 04/312/95




TMA/RICHMOND
REPORTING GROUP 6105

Contact Italy B. Pit

tman Contract

DATA SEHEET, cont
SDE 6105 Client Rocketdvme

Ra4PJZ94034044

Lab sample id NE02079-07

Client sample id A3CM-~-95-0007A

Dept sample id £105-007 Location/Matrix SSFL AREA 4 SQIL
Received 02/28/95 Collected 02/16/95 13:15
% moisture _18.5 Chain of custody id
RESULT 20 ERR MDA RDI: QUALI -
ANALYTE CAS NO pCi/g {counT) pCifg pCi/g FIERS TEST
Radium 226 0.048
Thorium 232 Q.13

JATA SHEETS
Page 14
SUMMARY DATA SECTION
Page 31

(Y

Lab id TMAN
Protocel ROCKETDYNE
Version Ver 1.0
Form DVD-DS
Version 3,06

Report date £$4/12/95




TMA/RICHMOND
RBPORTING GROUP 6105

DATA SHEET

SDG 8108 Client Rocketdyme
Contact Italy E. Pitrman ’ Contract R44PJZ04034044
Lab sample id NS02079-08 Client sample id A4CM-95-00082
Dept sample id £105-008 Location/Matrix SSFL AREA 4 SOIL
Received 02/28/95 Collected 02/16/95 13:55
¥ moisture _12.5 Chain of custody ié
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
| Tritium 0.060 0.8
Strontium 9¢ 16098-97-2 0.058¢ G.5
Thorium 228 0.21 4.1
Thorium 230 14269-63-7 0.18 0.1
Thorium 232 7740-29-1 0.231 0.1
Uranium 233/234 11-08-5 0.052 .01
Uranium 235 14117-96-1 ¢.011 0.01
Uranium 238 7440-61-1 0.052 0.02
... tonium 238 13981-16-3 0.002 0.01
“iirdtonium 239/240 10-12-8 0.001 0.01
GAMMA SCAN ANALYTES
Potassium 40 0.49
Chromiun S1
Manganese 54
Cobalt 58
Iiron 59
Cobalt 60
Zine €5
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.027 0.02
Cerium 144
Buropium 182
BEuropium 154
Buropium 155
Lab id TMAN
Protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page 15 Form DVD-DS
SUMMARY DATA SECTION {35} Version 3,86
Page 32 * Report date 04/12/93%




DATA SHEET, cont

TMA/RICHMOND

REPORTING GROUP 6105

SDG 6105 Client Rocketdyne
Contact Italy E. Pittman Contract B44PJ294034044
i.ab sample id RB02073-08 Client sample id A4CM-95-00082
Dept sample id 6105-008 Location/Matrix SSFL AREA 4 SOIL
Received 02/28/9% Collected 02/26/95% 13:5%8
¥ moisture _12.5 Chain of custody id
RESULT 20 ERR MDA ROL QUALI -
ANALYTE CAg KO pCifg {COUNT) pCify pCi/fg FIERS TEST
Radium 226 0.053
Thorium 232 0.13
Lab id TMAN
S Protocol ROCKETDYNE
“.. DATA SHEETS Version Ver 1.0
Page 16 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 33 g i Report date 04/12/95

AT g



TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

SDG £105 Client Rockerdvne
Contact Italy E. Pirtman Contract R44PIZO4034044
Lab sample id N502079%-09 Client sample id A£CM-95-0009
Dept sample id £105-009 Location/Matrix SSFL ARER 4 S0IL
Received 02/28/95 Collected 02/22/95 83:08
% moisture _14.5 Chain of custody id
RESULT 29 BRR HDL
ANALYTE CAS NO pCi/g  (COUNT) pCi/g
Tritium 0.057 0.8
Strontium %0 10098~97-2 0.048 0.5
Thorium 228 0.30 0.1
Thorium 230 14269-63-7 0.33 0.1
Thorium 232 T7740-25-3 0.30 0.1
Uranium 233/234 11-08-5 0.084 ¢.01
Uranium 235 14117-96-~1 G.9015% 0.01
Ttanium 238 7440-61-1 0.083 0.01
.. tonium 238 13981-16-3 0.009 0.01
atonium 238/240 10-12-8 0.005 0.01
GAMMA SCAN ANALYTES
Potassium 40 .49
Chromiun 51
Manganege 54
Cobalt 58
Iron 59
Cobalt 60 o
Zine 65 iep
Nickium 94 iR
Ruthenium 102 g i
Ruthenium 106 Ll
Tin 113 o
Cesium 134 I
Cesium 137 SE 0.02
Cerium 144 SR iE
Buropium 152 S+ R
Europium 154 u o
Europium 155 U
Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Version Ver 1.8
Page 17 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 34 41 Report date 04/12/95




TMA/RICHMOND

REPORTING GROUP 6105

DATA SEEET,

cont

SDG 61035

Lab sample id N502079%-09

Contact Italy E. Pittman

Client Rocketdyme =
Contract R44PJZ94034044

Client sample id A4CM-95-0009

Dept sample id 6105-009 Location/Matrix SSFL AREA 4 S0IL
Received D2/28B/95 Collected 02/22/95 09:08
¥ moisture _14.5 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI -
ANALYTE CAS NO pCifg {COURT} pCifg pCi/g PIERS  TEST
Radium 226 ¢.052
Thorium 232 .15
; Lab id TMAN
; FProtocol ROCKETDYNE
" DATA SHEETS Version Ver 1.0
Page 18 Form DVD-DS
SUMMARY DATA SECTION Version 3.08
Page 3% 4 ;’ Report date 04/312/9%




TMA/RICEMOND
REPORTING GROUP 6105

DATA SHEET

SDG 6105 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJIZ94034044
Lab sample id N502079-10 Client sample id A4{M-95-00310
Dept sample id 6105-010 Location/Matrix SSFL _ARER 4 SOIL
Received 02/28/35 Collected 02/22/95 10:02
% moisture _35.7 Chain of custedy id
RESULT 2a ERR MDA RDI: QUALI-
ANALYTE CAS NO pCifg  (CouNT) pCi/y pCi/g FIERS  TEST
Tritium 0.055 0.5
Strontium 20 10098-97-2 0.083 0.5
Thorium 228 .25 0.1
Thorium 230 14269-63-7 0.25 0.1
Thorium 232 7740-29-1 0.29 0.1
- Uranium 233/23% 11-08-5 D.066 0.01
Uranium 235 14117-96-1 0.014 0.01
IMranium 238 7440-61-1 0.068 0.0%
tonium 238 13381-16-3 0.004 0.01
ttonium 239/240 10-12-8 0.003 0.01
GAMMA SCAN ANALYTES
Potassium 490 0.33
Chromiun S1
Manganese 54
Cobalt 58
Iron 59
Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 o.02
Cerium 144
Europium 152
BEurcopium 154
Europium 155
Lab id TMAN
- Protocol RQCKETDYNE
‘DATA SHEETS version Ver 1.0
FPage 19 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 36 4 ’3 Report date 04/12/95




REPORTING GROUP 6105

DATA SHEET, c¢cont

TMA/RICHMOND

8DG £105

Lab sample id N502075-10C

Contact Italv E. Pittman

Client Rocketdyne

Contract R44PJZ940340

£4

Client sample id A4CM-95-0010

Thorium 232

0.07¢6

| Dept sample id g105-019 Location/Matrix SSEL AREA 4 SOIL
Received 02/28/95 Collected 02/22/95 10:02
% moigture _1%.7 Chain of custody id
RESULY 2¢ ERR MDA RDL QUALY~
ANALYTE CAS NO pCi/g {COURT) pCi/g pCi/g FIERS TEST
Radium 226 0.032

SATH SHEETS
Page 20
SUMMARY DATA SECTION
Page 37

44

lab 14
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
pvD-ps
3.G6

04/12/95%




TMA/RICHMOND
REPORTING GROUP 6105

DATA SHEET

SDG 6105 Client Rocketdyme
Contact Ifalv B. Pittman Contract R44PJ294034044
Lab sample id NB502079-11 Client sample id A4CM-95-0013
Dept sample id 6105-011 Location/Matrix SSFL _AREA 4 SO1L
Received 02/28/9% Collected 02/22/95 16:35
% moisture _13.2 Chain of custody id
RESULT 2¢ BRR MDA RDL QUALT -~

ANALYTE CAS WO pCifg  (COONT) pCi/g pCi/g FIERS TEST
Tritium 0.055 0.5 H
Strontium 90 10098-987-2 0.088 0.5 SR
Thorium 228 ¢.28 0.1 ™=
Thorium 239 14269-63-7 0.24 0.1 TH
Thorium 232 7740-29-1 0.21 0.1 TH
Uranium 233/2234 11-08-5 0.068 0.0 U
Uranium 23% 14117-96-1 0.0314 0.01 U
Vranium 238 7440-61-1 0.067 0.01 U
£ ronium 238 13981-16-3 0.003 ¢.01 PU
“eidtonium 235/240 10-12-8 0.003 0.01 PU
GAMMA SCAN ANALYTES

Potassium 40 0.51 GAM
Chromiun 51 GaM
Manganese 54 GAM
Cobalt 58 GAM
Iron 58 GAM
Cobalt 69 GaM
Zinc 65 GAM
Niobium %4 _ GAM
Ruthenium 103 U GAM
Ruthenium 106 U GAM
Tin 113 U GaM
Cesium 134 U GAM
Cegium 137 R ¢.02 GAM
Cerium 144 U GAM
Buropium 152 Rt} GAM
Buropium 154 -y GAM

: B GAM

Buropium 155

Lab id TMAN
rotocol ROCKETDYNE

+ATHR SHEETS Version Ver 1.5
¥Porm DVD-DS

Page 21
SUMMARY DATA SECTION 4 » Version 3,06
Page 3B J Report date 04/12/85




TMA/RICHMOND

REPORTING GROOP 6105

DATA SHEET, cont

ShG 6145
Contact Italv E. Pittman

Client Rocketdyme
Contract R44PJZ04434044

Lab sample id N502078-11

Client sample id A4CM-95-0013

Dept sample id £105-G11 Location/Matrix SSPL AREA 4 S50IL
Received 02/28/95 Collected 02/22/95 10:3%
¥ moisture _313.2 Chain of custody id
RESULT 20 ERR MDA RDL QUALIL -

ANATYTE CAS HNO pCi/a {COUNT) pCi/g pCi/g FIERS TEST
Radium 226 0.047
Thorium 232 0.12

U OATA SHEETS
Page 22
SUMMARY DATA SECTION
Page 3%

Lab id
Protocol
Version
Form
Version
Report date

THMAEN
ROCKETDYNE
Ver 1.0
DVD-DS
3.08
04/12/95




TMA/RICHMOND

REPORTING GROUP 6105

Test PO Matbrix SOIL Ciient Rocketdvme
$DG 6105 METHOD SUMMARY Contract R44PJZ94034064

~ract Italvy B, Bittman PLUTONIOM, ISOTOPIC IN SOIL
ALFPHA SPECTROSCOPY

RESULTS

LaB RAW SUF- Piutonium Plutonium
CLIENT SAMPLE ID SAMPLE TD TEST FIX PLANCHET 238 2397240

Preparation batch 2781-038

A4CM-95-0001A H502079-0% §105-001 1t
AECM-95-0002R NSO2078-02 6105-002 4]
AGCM~95-0003A N502073-03 6105-003 U
24CM-85-0004A N502079-04 £105-004 U
A4CM-95-0005A N502079-05 6105-005 U
AGCHM~35~0006R R502079~06 £105-006 U
A4CM-95-0007A NS02079-07 £105-007 ]
A4CM-95-0008A N502079-08 6105-008 U
R4ACH-95-0009 N502079-09 §105-009 U
A4CM-95-0010 NS02073-10 £105-010 U
AGCM-95-00613 N502079-11 61085-011 T

BLX (QC ID=23482) N502079-13 §105-013 U

ECS {QC ID=23481) N502079-12 6105-032 ok
Duplicate (N502078-01)  N502073-14 §105-014 ok J
Nor‘mal values and limits from method RDLs (pCi/g} 0.01 6.01

\ Lab id TMAN
Protocol ROCKETIDYHE
Vergion Yer 1.9
Page 1 Form DVD-CMS

SUMMARY DATA SECTION Version 3,06

Page 49 4 4 Report date 03/12/9%

T AOD SUMMBRIES

B T B e



TMA/RICHMOND

REPORTING GROUP 6105

Test PU__ Matyix SOIL

$DG §108 METHOD SUMMARY
Jatact Italy B, Pittman PLUTONIOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

METHOD PERFORMANCE

Client Rocketdvme .

Contract R44PILI4035044

LaB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE IP TEST FIX pCilg q FAC TION % ¥ min keV KeV EELD PREPARED Y¥ZED DETECIOR
Prepaxation batch 2781-038 2 prep erroer 5.0 ¥ Reference Lab Notebook 2781 pg. 038
A4OM-95-0001A NSQ2079-02% 3.040 : 43 03/30/%% 03/30 S8-027
A4CM-95-00022 N562079-02 3.00 43 £3/30/95 03/30 8s-028
A4CM-95-0G03A RGO2079-03 3.00 43 03/30/35 03/30 88-029
A4CM-95-00042 NB02079-04 3.0 42 03/30/%5 03/30 SS-030
A4CM-95-00054 NS02079-05 3.80 42 03/30/95 03/30 885-032
A4CM-BS-0006A N502075-06 3.00 44  03/30/98 ©04/03 88-083 .
A4CM-35-000TA N502073-07 .00 42 03/30/95 03/30 8S8-038
A4M-95-COOBA N502079-~08 3,00 45 D3IF3DF95  D4SDT SE-052
A4(M-55-0008 NEG2075~09 3.00 36 03/30/95 03/30 §8-038
A4CM- 980010 N502079~10 3.00 36 03/30/85 03/30 8s5-ps51
A4(M~95-0033 NS02075-11 3.00 36 03/30/93 03/30 55-082
BLK {QC ID=23482} K502079~33 3.60 03/30/%5 03/30 S5-054
LCS {QC ID=23481) N502078-12 3.00 03/30/%% ©3/30 $5-053
Duplicate (NS02079-01) NSGR079-14 3.00 43 03/30/95 03/30 S5-0855
HNorinal values and limits from methoed 0.01 3.00 20-185 500 1o¢ 180
PROCEDUNES REFERENCE HASL 300/PU-02 AVERAGES + 2 SD MDA 0.0} & 0.01

EP-Q&0 Soil Preparation, wev 9 POR 14 SRMPLES YIELD __ 48 ¥ 3

EP-Q70 Soil Dissolutien, xev 0

EP-940 Plutonium Purification, rev O

EP-G08 Heavy Elements Electroplating, rev

" .HOD SOMMBRIES
Page 2
SUMMARY DATA SECTION

Page 41 ) 4 8

Lab id AN

Protecel ROCKETDVNE

Wersion Yexr 1.9
Form pYD-oMS

Version 3 08

Report date §4/12/08

g A T 8 o 2



S0G 6105

Test THE_ Matrix SOIL

Seact Yralvy E. Pittman

RESULTS

CLIENT SAMFLE ID

LaB

TMA./RICHMOND

REPORTING GROUP 61405

METHOD SUMMARY

THORTOM,

RARW  SUF-~

SAMPLE I TBSY FIX PLANCEET

Thaorium 228

ISOTOPIC IN S0IL
ALPHA SPECTROSCOPY

Thorium 230  Thorium 232

Client Rocketdvne

Contract R44PJZ94034044

Preparation batch 2781-038

A40M-25-00014 N502675-01 6105-001 1.1
R4CM-95-00028 N$02079-02 6105-002 1.0

RECM-95-0004A NS02079-04 6105004 1.1

A4CM-95-0005A N502079-05 £105-005 1.2
A4CM-55-0007A K502079-07 6105-007 0.97
AOM-35-0008R RE02079-08 £105-008 0.98

B4CM-95-0009 R502079-09 6105-009 1.8

A4CM-~55.0010 NB02073-10 §105-010 1.2

BLE {QC ID=23482) N562079-13 6165-013 U

LCS (QC ID=23481} N502075-12 6105-012 ok

Duplicate {N502079-01)  NB502079-14 6105-014 ok

Preparation batch 2781-038A

A4CM-95-0003A N502079-03 Al 6105-003 0.82
R4CM-95-0006A N562079-06 Al 6105-806 1.2

A4CM-95-0013 N502075-11 AL 6105-011 0.95

B ID=23631) N502079-17 €105-017 o

LOS-QC ID=23630) N502079-16 €105-016 ok

Nominal values and limits from method RDLs {pCifg) - 0.1 0.1 0.1

SO0 SUMMARIES
Page 3 )
SUMMARY DATA SECTION
Fage 42

Lab id THMAN

Form DVD-

Version 3 8%

Protocol ROCKETDYND

Version Yer 1.3

Report date 04/12/59%




Test TH  Matrix SOIL
SDG §19%
catact Italy B. Pittman

METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 6105

METHOD SUMMARY

THORTUM, ISOTORIC IR BGI%L
ALPHE SPECTROSCOPY

Client Rocketdyne

Contract R44PJZ24034044

LaB RAH SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCifg g FAC TION ¥ min keV KeV HELD FREPARED YZED DETECIOR
Preparation batch 2781-038 2¢ prep erroy 5.0 ¥  Reference Lab Notebook 2781 pg. 038
A4CM-95-00012 N5G2079-01 1.00 03/30/95 03/3¢ $8-017
AACM-85-0002A R502078-02 1.060 03/30/95 03/30 S88-018
A4CM-95-GO004A RE0207%-04 1.60 03/30/95 03/38 8§S-020
A4CM-95-0005A NSQ2073-05 1.00 03/30/95 03/306 8s-021
A4CM-95-0007A NSQ2079-07 i.00 03/30/95 03/30 85-023
A4CM-95-0008A NS02073~08 1.00 03/30/85 03731 88-017
A4CM-95-0009 REQ2079-09 1.00 03/30/9% 03/31 85-018
A4CM-95-0010 N502079-10 1.00 £3/30/95 03/31r 8s8-019
BLK {QC ID=23482) R502076-13 1.00 03/30/95 03/31 5§-022
LCS (QC ID=234831) N502079-12 1.00 03/30/95 03/31 s8s-021
Duplicate {N502073%-01) H50207%-14 1.00 03/30/95 03/3) 88-623
Preparation batch 2781-038A 2¢ prep erzor 5.0 ¥ Reference Lap Wotebook 2781 pg. 038
A4CM-95 00038 NEO2079-03 Al 1.00 04/06/95 04/07 585-020
R4CH- 95 ~0006M NEQ2078-06 AL 1.06 04/06/95 0407 S5-021
B4CM-95-0013 NS0Z07H-11 m 1.00 04/068/95 04/07 S88-019
Qﬁ VVC ID=23631) N5G2078-17 .00 GA/DE/95 0407 S5-044
mgc 1D=23630) NS0267%-16 1.00 04/06/95 04/07 8S-043
Hominal values and limits from method 0.1 1.00 20-108 500 180
PROCEDURES  EP-080 Dataz Entry and Document Preparation, rev G AVERAGES 3 2 8D MDA 0.09 + 0.3

EP-001 Q.C. Preparation, rev 9 FOR 16 SAMPLES YIELD 44 A 38

EP-003 fracing, rev ¢

EP-008 Heavy Elements Electroplating, rev 0

EP-0648 Soil Preparation, rev &

EP-070 S0il Disgoiution, rev O

EP-900 Thorium Purification, rev ¢

AGL SUMMBRIES
Page 4
SUMMARY DATA SECTION
Page 413

S0

Lab id IMAN
Protecol ROCKETDYNE
Version Yer 1.0
Form DVE-CMS
Vergion 3,08

repove date 04/312/9%




TMA/RICHEMOND
REPORTING GROUP §105

Test U Matrix SOIL X Client Rocketdvme
; SDG 8105 METHOD SUMMARY Contract R44PIZI4034044
lntact Ipaly B, Pittwman URANIUM, ISOTOPIC IN SOIL

ALFHA SPECTROSCOPY

RESULTS

LhB RAW SUF- 1: Uranium 2: Uraniuvm 3: Uranium RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 2337234 235 238 13 20 2+3 2g

Prepararion batch 2781-038

A4 Q4-95.0001A NSG2079-01 6105-0031 0.018 1
AiCM-95-0002A ~ N502079-02 6105-¢02 0.034 2
RICM-95-0003A NSO2079-03 £105-003 0.035 2
A4CM~-95-0004A N5G2079-04 §105-604 0032 1
A4CM-95-DO0SA N502079-05 §105-005 £.03: 2
A4 CM-$5-0006A R502079-06 6105-006 G.0&9 2
A4CM-95-0007A N502079-07 6105-007 0.037 2
A4CM-95-0008A N502079-08 8105-008 6.031 2
A4CM-95-0008 NS02079-09 6105-0039 0.056 1
A4CM~95~00LG NG02079-10 6L06~010 0.057 i
A4CM-55-0013 N50207%-11 6105-011 0.050 2
BLEK (QC ID=23482) NSG2079-13 §105-013 U

LCS {QC ID=23481) N502075-12 6105-012 ok

Duplicate {N502073-01) HEGZOT9-14 §105-014 ok 2
Beminal values and limits from method RDLs (pCi/g) 0.0L 0.01 0.01 100

Averages 96

Lab id TMAN
Protocol RQCKETDYNE
Version VYer 1.6
Form DVD-CMS

o THOD SUMMARIES

Page %
SERVMARY DATA SECTION Version 1. .866
Page 44 5 1 Report date £4/12/85




Test O

Matrix SOIL

SDG 6105

tact Iraly B, Pittman

METHOD PERFORMANCE

TMA/RICHMOND

REPORTING GROUP 6105

METHOD SUMMARY

URANIOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

Ciient Rocketdyme

Contract R44PJIZI4034044

TaB RAW SOUF- MAX MDA ALIQ PREP DILD- YIELD EFF OOINT FWHM DRIPT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE I  TEST PIX  plifg g FAC TION % win keV Ke¥ ¥ELD PREPARED YZED DETECTOR
Preparavion hatch 2781038 Z¢ prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 038
A4CM~95.000%R8 NSQ2079-01 03/31/95 04703 55-03¢0
B4CM-55-0002A NS02079-02 03/31/95 04/03 S5-032
h4CM-85-00030 WSO2679-03 03/31/95 £4/63 S§8-027
AACH-95- 00047 N502079-04 43/31/95 04/01 S5-028
B4CM~ 95 G005 N502079-05 03/31/95 04/01 88-023
A4CM-95-0006A N502078-06 03/31/95 04701 88030
A4CM-95-0007A N502079~07 03/31/95 04701 55-032°
AACM-95-0008A NE0Z079~08 03/31/95 04/03 Ss-028
ALCM-25-0008 N502078-09 03/31/95 04/01 85-035
A4CM-35-0010 N502075-30 03/31/95 ©4/03 88-029
A4CM-95-0013 R502079-11 03/31/95 04/01 S5-038
BLK {QC ID=23482} N502079~13 03/31/95 04/01 S$5-040
LCS (QC ID=23481) N502078-12 03/33/35 04/0% S58-039
Tuplicate {NS02079-01} N502079-14 03/31/95 04/01 85-041
Nominal values and limits from method 0.01 3.60 30-105 720 100 180
PROCEDURES REFPERENCE  HASL 300/U-04 AVERAGES £ 2 5D MDA __B.01 1 _ 0.02

EP-060 Soil Preparation, rev § FOR 14 SAMPLES YIELD _ 52 18

EP-070 So0il Dissolution, rev 0

EP-510 Uraniom Purification, zev ¢

EP-008 Heavy Elements Electroplating, rev 0

Y. 740D SUMMARIES
Page &
SUMMERY DATA SECTICH

Page 45

¢n
e

Version Ver

Version 3,08

Lab id TMAN
Protocol ROCKETDYNE

1.0
CME

Porm DVD-

Report date (4712738




Test SR__ Matrix SOIL

8DC £10%

s

wact Italy B. Pittman

RESULTS

CLIENT SAMPLE ID

LAR
SAMELE 1D

TMA /RICHMOND

REPORTING GROUP 6105

METHOD SUMMARY

STRONTIUM, TOTAL IN SOIL
BETH COTHTING

TEST FIX FLANCHET Strontium %0

Client Rocketdyne
Contyract R44PIZI4034044

Freparation batch 2781-038

AACM-9E-0G001A
ASCM-95-DC02A
ALCM-35-0003A
A4CM-95-0004A
AQCM-95 - 0005A
A4CM-35-0006A
AACHM-95-000TA
A4CH-95-0008A
ALTM-95-000%
A4CM-55-0010
A4CM~35-0013

BLK (QC ID=23482)
LCS (QC ID=23481}
Duplicate (N502079-01}

NSG2079-01
N502079-02
NSQ2079~03
NE02079-04
N502079-05
Ks02079-06
H502079-07
NS02079-08
N502079-09
N50207%-10
N502079-11
N502079-13
RE502075-12
N502079-14

6105-001
6105~g02
6105-003
6105-004
4105-005
6185-006
6105-007
8305-008
6105-049
6105-010
6105-013
6105013
6105-032
§105-014

Rominal values and limits from method

RDILs {pCi/g) 0.8

0D SARIES
Page 7
SUMMARY DATA SECTION
Page 46
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Protocol
Vergion
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Vergion
Reporrc date
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SDG g108

Test ER  Matrix SCIL

Cataet Iraly B. Pittman

METHOD PERFORMANCE

CLIENT SAMPLE ID

LA RAW SUF-

SAMPLE ID  TEST FIX pCifg

TMA /RICHMOND

REPORTING GROUP 6105

METHOD SUMMARY

STRONTITRE, TOTAL IN SOIL
BETA COUNMTING

g FAC TION 2

Client Rocketdyne

Contract R44PIZG4034044

MDA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS
min ke¥ KeV HBLD

PREPARED YZED DETECTOR

Preparation batch 2781-038

BACM-95-G00LA
A4CM-95-0002ZR
A4CM-55-0003A
A4CM-25-0004A
ALCM-95-0005A
ALCH-95-0006R
A4CHM-95-0007A
A4{M-55-0008A
A4CM-95-0009
ALCM-55 0010
ha%-35-0013

BLK {QC ID=23482)
LS (QC Ip=23481)
Duplicate (N502075-01)

HW56207%-01
N5G2079-02
N502079-03
N502073-04
N502079-05
K502079-06
NEQ2075-07
N542079-08
N502679-09
H502079-10
WN5O2879-11
H502079-13
N502078-12
NLoz079-14

2.00
2.60
2.00
2.00
2.00
2.00
2.00
2.0
2.00
2.00
2.060
2.00
2.00
2.00

20 prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 038

03/29/9% 03/29 LBG-015
03/29/95 03/29 LBG-016
03/298/95 03728 IBG-001
¢3/28/55 03728 LBG-015
03/28/95% ©3/29% 1LBG-016
03/28/55 03/2% LBG-00L
03/29/95 03/29 LBG-002
03/28/%5 03/2% 1BG-01%
03/29/985 03/29 LBG-01§
03/29/95 03/2% LBG-001
03/29/95 03/29 LBG-002
03/29/95 03/29 LBG-001
03728795 03/2% LBG-D16
03/29/95 03/2% LBG-002

Fominal values and limits from method

2.00 20-108

260

' PROCEDURES REFERENCE
EP-050
EP-070
ER-50G0

HASL 300/8R-01,-02
So0il Preparation, rev o
Soil Dissolution, rev

Strontium-B%,90 - Purification, rev 0

AOD SUMMARIES

Fage 8
SUMMARY DATA SECTION
Page 47

ch
fEmN

AVERRGES £ 2 SD
FOR 14 EMMPLES

MDA 0.08 2 0.07
YIZLD 5]

"
n

Lab id TMAN
Protocol ROCH YNE
Version ¥Yer 1.0
Form DVI-CMS
Version 3,06

Report date 04/312/85




. SDG 6105

Test §AM Matrix SOIL

tact Italy B, Pittman

RESULTS

CLIENT SERMPLE ID

LAB

TMA /RICHMOND

REPORTING GROUP 6105

METHOD SUMMARY
GAMMA SCAN
GAMMA SPECTROSCOPY

RAW SUF-

SAMPLE IR  TEST FIX PLANCHET Cesium 137

Client Rocketdyne

Contract R44PIFZIA0I4044

Preparation batch 2761-038

A4CM-95-0001A
AACM- 5500022
A4CM-85-0003A
AGM-95-00044
A4CM-95-0005A
ALCM-95~0006A
ACM-95-80072
A4CM-95-0008A
A4CM. 950009

A4 (H-95-0010
A4CM-55-0013

BLK {QC ID=234832)
LCS (QC ID=23481)
Duplicate (N502079-10)

N502079-01
N&02079-02
N502079-03
R502079-04
NS502075-05
N562073-06
N502079-07
N502079-08
R50207%-09
N5Q2073-10
R502072-11
N50207%8-13
N502079-12
NSO2078-15

6105-001
&105-002
6105-003
6105-004
6105-005
4105-006
6105-007
gL05-008
€105-009
§105-610
£105-011
6105-013
6L05-012
6105-015

Nominal values and limits from method

RDLs (pCi/fg) g.02

© WD SUMMARIES
Page ¢
SUMMARY DATA SECTION
Page 4%

¢t
ey

Lab id
Protocol
Version
Farm
Yersion

Report date

TMAR
ROCKETDYRE
Ver 1.0
PVD-CMe
.88

D4/12/95

L



TMA/RICHMOND

REPORTING GROUP 6105

Test GAM  Matrix SOIL Client Rocketdwne

. SDG §305 METEOD SUMMARY Contract Re4PIZ94034044

“cact Italy E. Pirtman GAMMA SCAN
GEMMA. SPECTROSCOPY

METHOD PERFORMANCE

LAB RER SOF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX  pCifg a FARC  TION ¥ T mwin keV KeV HELD PREPARED YZED DETECTOR
freparation batch 2741-038 20 prep error 15.0 ¥ Reference Lab Notebook 2781 pg. 038
A4CM-95-00012 N502078-01 52 ! : s 03/22/95 M8, 02,00
B2ACM-95-0002A Nsg2073-02 50 35 93/22/95 01,01,00
AGCM-95-00038 N302073-03 46 35 03/22/35 MB, 02,00
A4 M- 9500042 NEO2079-04 51 34 03/22/95 MB,03,00
A4 M= 38-0005R N502075-05 ¥l 35 03/23/95 01,04,00
MCM-95-0006A N502079-06 751 k33 03/23/9% 01,01,00
BACM-85-C00TA R502079-07 81 35 63/23/98 MB,UB,Dd
A4CM-95~-00082 HNEQ2075-08 531 36 03/24/95 01,01,00
B4(M-95-00609 N502079-09 50 30 03/24/35 MB,03,00
A4OM-55-0010 N502079-1¢ 1) 0 03/24/95 01,04,00
Ad(M-95-0013 N3G2079-11 50 33 03/27/3% MR,02,00
BLK (QC ID=23482) N502079-13 g9 03727795 01,04,00
LCS (QC ID=23481) NE02079-12 ‘850 ¢3/27/9% ME,03,00
Duplicate (N502079-10) N502078-1% 3 87 30 03/24/95 JR,01,00
¥ominal values and limits from method 0.02 850 700 180
PROCEDURES EP-060 Boil Prepsration, rev 0 AVERRGES & 2 8P MDA _0.02 + 0.02
EP-1€0 Ge{li) Preparation for Environmental Samples, FOR 6 SAMPLES YIELD *
rev &
K Lab i¢ IMAN
) Prorocol ROCKETDYNE
0D SUMMARIES Yersion Vey 1.9

Page 10 Form DVD-OME
SUMMARY DATA SECTION Version 3,58

Page 439 5 8 Report date §4/12/95

e A R



TMA/RICHMOND

REPORTING GROUP €105
Test H _ Matrix SOIL Client Rogketdyme
. SDG 6108 METHOD SUMMARY Contract R44PIZIE034044

Ctact Italy E. Pittman TRITTIM~S0IL
LIQUID SCINTILLATION

RESULTS
LAB RAR  SUP-
CLIENT SAMPLE ID SRMPLE ID TEST FIX PLANCHET Tritivm

freparation batch 2781-038

AACH.- 35-0001A R502073%-01 6105-00%
A4CM-35-0002A N502075-02 6105002
A4CM-25-0003A N502075-03 £105-003
A4CM-85-0004A N502079-04 6105004
A4OM~025-0005A H502073%-05 §105-005
A40M-95-0006R R502079-~G6 6105006
A 95-0007A HSQR479-07 £3105-007
A4(M-55-0008A R502073-08 6105008
A4 CM-35-0009 NS02079-09 6105-003
A4CM-95-0010 N502079-18 §105-010
ALCM-85-0013 N5062079-11 6105-011
BLK (QC ID=23482} N502079-13 6L05-013
1CS {QC ID=23481) WE02075-12 £105-012
Tuplicate (N502079-01) N502079-14 §105-0314

Nowinal wvalues and limits from method RDLs {pCi/g} 0.8

; nab id TMAN
Protocol ROCKETDYNE

version Ver 1.8
Form IVD-{MS

0D SUMMARIES

Fage 11
StMMARY DATA SECTION - version 3.06
D 7 Repor: date (4/12/9%5

Page 50
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TMA/RICHMOND

REPORTING GROUP 6105
Test B Matrix S0IL Client Rocketdyne
|7 . sDG B10S METHOD SUMMARY Contract R44PIEIE034044
Catact Italy B, Pittman TRITIOM-SOLL

RIQUID SCINTILLATION

METHOD PERFORMANCE

LaR RAW SUP- MDA ALIQ PREP DILU- YIELD EFF CODNT FWHM DRIFT DAYS BRAL-

CLIENT SAMPLE ID SAMPLE ID TBST FIX pCi/fg g FAC 1ION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-038 Z¢ prep erzor 10.0 ¥ Referemce lab Sotebook 2781 py. 038

R4CM-$5-0001R NS62GT9-01 23.2 63/20/95 ©3/21 LSC-005
A4CM-95-0002A NS02679-02 27.9 83/20/%5 03/21 LSC-g0s
A4(M-95-0003A N502079-03 27.1 03/20/95 03/21 LSC-005
A4CM-95-0004A N502079-04 26.2 03/20/95 03/21 LSC-005
R4ACM-95- 0005 N502073-08 26.8 03/20/95 03/21 18C-005
A4CM-95-0006A NSD2079-06 27.2 03/26/95 03/21 LSC-00%
BACM-95 - 000 7R NEO2ET5-07 25.8 03/20/95 03721 LSC-00§5
A4CH-95-0008A N502079-08 28.3 03/20/35 03/21 LSC-00%
A4CM- 950009 N562079-09 28.8 03/20/85 03/21 LSC-00S
BACM-95- 0010 K502073-10 30.2 03/20/%5 03/21 ILSC-008
A4CM-95-6013 N50207%-11 30.4 03/20/95 03/22 LSC-805
BLK {QC ID=23482} NEQ2075-13 20.0 03/20/95 03/21 LSC-00%
LCS {QC ID=23481) N5E2079-12 20.0 ¢3/20/95 03/21 LSC-005

Duplicate (N502079-01) N50207%-14 30.3 03/20/9%5 03/22 LSC-005

Fominal values and limits from method 0.3 200 50 180

PROCEDITRES REFERENCE EBA $06.0; ASTM 2476-81 AVERAGES ¢ 2 SD MDA 0.1 t+ g.009
EP-060 So0il Preparation, rev 0 FOR 14 SAMPLES YIELD
EP-070 Soil Dissolution, zev O
EP-211 Tritium in Solid Samples by Azeotropic
Digtillation, rev ¢

Lab id TMAN
Protocol ROGKETDYNE

0D SUMMBRIES Vergion Yer 1.0
Form DVD-CHS

Page 12

SUMMBRY DATA SECTION
Page 51 Report date $4/12/%5

1))

8 Version 3 08
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Thermo Analytical

2030 Wright Avenue

£0. Box 4040 f} P A Co '_..'.'.":‘8

Richmond, CA 94804-0040

(510) 235-2633 Fax: 235-0438

April 19, 1995 o .

Mr. Alex Klein ¢
Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91303

eng,

Ref: Customer P.O. No. R44PJ794034044
TMA/Richmond Report N5-03-001-6106
Report N5-03-002-6107

Dear Mr. Klein:

The enclosed data report is for the radiochémistry analyses of the ten soil and two water samples
collected February 21 through 23, 1995. The samples were received at TMA/Richmond on
February 28, 1995. The case narrative discusses all parameters which are underlined in the data
report that are not in compliance with the Statement of Work.

If you have any questions regarding this data, please call.

Sincerely,

C;,/—mﬂ //“79!)/?,.%_

Italy E. Pittman
Program Manager

Enclosure:  Data Report N5-03-001-6106 (soil)
Data Report N5-03-002-6107 (rmsate)

oo

A division of Thermo Process Systems ing,. a Thermo Electron company



TMA/Richmond

DOCUMENT INVENTORY FOR SAMPLE DELIVERY GROUP 6106 and 6107

SECTION 1 Case Narrative

SECTION 2 Summary Data Section

X_ APPENDIX 1 Chains-of-Custody Copies

X APPENDIX 2  Aliquot Information

X_ APPENDIX 3 Preparation Log For QC Samples

X _ APPENDIX 4 Continuing Calibration Data for LSC Counters

X_APPENDIX 5 Copies of Raw Data Sheets
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TMA/Richmond Rockwell International Corp.
Report N5-03-001-6106 Contract R44PJZ94034044
Report N5-03-002-6107
Sample Delivery Group 6106/6107
Case Narrative April 19, 1995
1.0 GENERAL
TMA/Richmond Sample Delivery Group 6106 consists of ten soil samples, and SDG
6107 consists of two liquid samples. Both sets were received on February 28, 1995.
2.0  ANALYTICAL NOTES

The intemnal quality control consists of 5% each of laboratory control samples, blanks
and duplicates. The QC samples are prepared by the Quality Control Department, and
copies of the QC Notebook pages are included with the data package.

The blanks and laboratory control samples are created using the 1989 ASTM formula for
moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mg/L
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L - specified in the table - is not added since KCl contains natural K
which raises the gamma background spectra considerably.

2.1 Tritium Analyses
No problems were associated with the analyses.

2.2 Strontium-90 Analyses

6106 (Soil)
The Laboratory Control Sample and sample A4CM-95-0015 were counted for less

than the nominal 200 minutes count time required; however, the MDA’s for both
samples were less than the RDL despite the shorter count time. The average
yield for 13 samples was 80% + 15%.

6107 (Rinsafe)

The count time for the LCS was less than the nominal 200 minutes count time
required. The MDA for the LCS was greater the RDL; however, this i not a
problem since the activity of the LCS is far greater than the MDA, The average
yield for three samples was 81% + 10%.

4 THIA
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TMA/Richmond Rockwell International Corp.
Report N5-03-001-6106 Contract R44PJZ94034044
Report N5-03-002-6107

Sample Delivery Group 6106/6107

Case Narrative April 19, 1995

2.0 ANALYTICAL NOTES (cont’d)

2.3

2.4

Thorium 228, 230, 232 Analyses

6106 _(Soil
Sample A4CM-95-0014 has an MDA slightly greater than the RDL. Several

samples have count times less than the nominal 500 minutes required; however,
all of the sample MDA'’s, except for the aforementioned sample, were less than
the RDL despite the shorter count times. The average yield for 13 samples was
59% + 35%.

6107 (Rinsate

The reagent blank has a result slightly greater that the sample MDA, but less than
the RDL. The LCS has a Percent Recovery slightly greater than the upper limit
allowed. The average yield for three samples was 73% + 20%.

Uranium 233/234, 235, 238 Analyses

6106 (Soil)
The duplicate analyses did not meet the RPD required. The MDA for the

Laboratory Control Sample was greater than the RDL; however, this is not a
problem since the activity of the LCS is far greater the MDA. The average yield
for 13 samples was 79% + 9%.

6107 (Rinsate
The MDA for the LCS was greater the RDL; however, this is not a problem

since the activity of the LCS is far greater than the MDA. The average yield for
three samples was 53% + 21%.

Plutonium 239/240 Analyses
6106 (Soil)

No problems were associated with the analyses. The average vield for 13
samples was 63% + 22%.

6107 (Rinsate

No problems were associated with the analyses. The average vield for 3 samples
was 61% + 37%.

0 A

Thermo Analytical



TMA/Richmond Rockwell International Corp.
Report N5-03-001-6106 Contract R44PIZ94034044
Report N5-03-002-6107

Sample Delivery Group 6106/6107

Case Narrative April 19, 1995

2.0 ANALYTICAL NOTES (cont’d)

2.6 Gamma Spectroscopy Analyses

6106 (Soil)
All samples have aliquots less than the 850 g nominal required; however, despite

the smalier aliquots, all of the MDA’s were below the RDL..

6107 (Rinsate)

No problems were associated with the analysis.

oo

VA

Thermo Analytical
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TMA/RICHMOND
REPORTING GROUP 6106

gﬁ,
R 8DG £106
l Contact Italyv E. Pittman

Client Rocketdvne

Contract R44PJZ94034044

SUMMARY DATA

SECTION

TABLE OF CONTENTS

Sample Summaries 1

Prep Batch Summary 3

Work Summary 4

Method Blanks 7

Lab Control Samples 9

Duplicates 11

Data Sheets 13

Method Summaries 33

End of Section 44

%7/5 % Loriau 2/ B
j“upaééd by Protocol ROCKETDYNE
- Version Vex 1.0
=SS ARV version 3.06

Reviewed by

Report date

04/19/95




SDG 6106

4. mact Italy B, Pittman

TMA/RICHMOND

REPORTING GROUP 6106

SAMPLE SUMMARY

Client Rocketdwme
Contracr R44PILS54034044

LS CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE ID  SAS MO CUSTODY COLLECTED
ALCM-95-0011 SSFL AREA 4 S01L N503001-23 02/21/95 08:47
ASCM-95-0012 SSFL AREA 4 501L N503082-34 G2/21/95 $9:35
A4CH-95-0014 SSFL AREA 4 SOIL N503002-01 02/22/95 14:17
A4CM-95-0015 SSFL ARER 4 501L N503001-92 02/22/95 14:21
PACH-95-0016R SSFL RAREA 4 SOIL W503002-08 02/23/95 09:02
A4M-55-30LTA SSFL ARER 4 SOIL NS0300%-06 02/23/95 09:45
RaCM-95-0018 SSFL AREA 4 S0IL NG03002-09 02/206/95 12:45
A4CM-95-0019 SSFL AREA 4 SOIL N50300%-10. 02/20/95 13:26
A4CM-95-0020A SSFL AREA 4 s01L N503001-07 02/23/95 10:40
A4CM-95-00233 SSFL AREA 4 S0TL N503001-08 02/23/95 13:40
Method Slank SOIL N5O3082-12
Lab Control Sample SOIL NSQ300I-1%
Duplicate (N503001-01)  SSFL AHEA 4 S0IL NS03001-13 02/22/95 14:17
Duplicate {(N503001-10)  SSFL AREA 4 50IL NS03001-14 02/20/95 13:20
;
Lab id TMAN

YL HPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 1

Repors date

Protocol ROCKETDYNE
version Ver 1.8

Form DVR-CS

vergion 306

a4/18/

()
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SDG 6106

Jmact Italvy E. Pittman

T

TMA /RICHMOND
REPORTING GROUP 6106

QC SUMMARY

Client Rocketdvrna

Conrract F44PJ254234044

CHAIN OF H SAMPLE HASIS DAYS SINCE LAB DEPARTMENT

QC BATCH  COSTODY CLIENT SAMPLE ID MATRIE  MOYST AMOUNT  AMOUGNT RECEIVED OOLL SAMPLE ID SAMPLE ID

106 A4CM-95-0011 SQIL 16.3 u2/28/9% 7 NS03001-03 £306-003
ALCHM-95-0012 SOIL 17.8 02/28/85 7 WE03001-04 8106004
A4OM-95-0014 S0IL 24.5 oR/28/95 6 N503001-01 5106-00%
A4CM-95-0015 S01L 15.3 02/28/9% & N503001-02 S106-002
A4CM-$E-0016A SOIL 8.4 92/28/95 5 N30300%1-0%5 S106-04085
RACM-95.003Th SOIL 12.3 D2/2879% 5 NBQ3001-38 5106-008
A4CM-95-0018 SQIL .8 02/28/9% 8 N503001-0% 8106005
A4CM-95-0019 SOIL 2.3 02/28/5%5 8 NS03001l-10 61.06-010
A4CM~95-0020A SOIL 5.8 02/28/3% % NSQ3001-307 £106-007
BACM-95-00234 s01L 17.3 02/28/9% 5 NS03001-08  6106-008
Method Blank S0IL N5G3001-12 £106-012
Lab Control Sample SOIL NS03001-21 §106-011
Duplicate (NS03021-01) 80IL 02/28/85 6 N353001-23  5106-013
Duplicace {N503001-10} S0IL gz/f28/95 8§ N503001-14 6106-014

Laly id TMAN
Lo Protzcol ROCKETDYNE
‘;_ SO STBMARY Yersios Ver 1.8
Page 1 Fors DVD-08
SOMMARY DATA SECTICH l G Vergion 31 06
Page 2 Resezr date J4/1%/%5

AT A o o



TMA /RICHMOND

REPORTING GROUP 6106
SDG 8106 Client Rocketdvne
7 ract Ivaly E. Pittman PREP BATCH SUMMARY Contract R44PJZI4034044

PREFARNTION ERROR PLANCHETS ARALYZED s (ALY ~
TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

Alpha Spectroscopy

PO S01L Plutenium, Isotopic inm Seodil 2781-048€ £.0 e 1 1 i/1
™H §0IL Therium, Isotopic in Soil 2781046 5.9 i0 1 1 /1
u SOIL Uranium, Isotopic in Soil 27831 -0486 5.0 10 1 1 1/1

Beta Cownting
SR S0LL Strontium, Total in Soil 2781-04%€ 10.9 10 1 1 1/1

Gamma Spectroscopy
GhM S01L Gamma Scan 2781046 15.0 10 1 3 1/1

Liquid Scintillation
H S0IL Tritium-5oil 2781-046 10.0 30 3 1 1/1 x

Duplicates and Matrix Spikes are those with origipal {Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample,

Lab id IMAN
Protoccl ROCKEIDYNE

; "BATCH SUMMARY Version Yer 1.0

' Page 1 Form DVD-PBS

SUMMARY DATA SECTION . 1 *'L Versson 3.06
Page 3 - Report dare 24/1%/%%




5DG 106

Lontact Italv E. Pittman

CLIENT SAMPLE ID

LAE SAMPLE ID

TMA /RICHMOND
REPORTING GROUP 6106

WORK SUMMARY

Client Rockerdyme
Contract R44PJZ234034044

LOCATION MATRTX COLLECTED SOF-
CUSTODRY $28 no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4CM- 950013 W503001-03 5108-003 GAM 03/28/%5 04/10/95 IEP Gamma Scan
SSFL AREA 4 SOIL 02/21/98 6106-003 E D2/21/95 04/06/55 IEP Tritium-Soil
02/28/95 6106-003 P 04/01/95 04707795 IEP Plutonium, Isoctopic in Soil
6106-003 SR 03/30/95 04/10/%5 IEP Strontium, Total in Soii
6106-003 TH 03/31/95 04/13/9%5 IEP Thoriusm, Jsotopic in Soil
&106-003 U 04/01/95 04/07/95 IEP Uranium, Isctopic in Soil
A4CM-$5-0012 NEQI001-04 6106004 GAM 03/28/95 04/10/95 IEP Gamma Scan
SSFL ARER 4 SOIL 02/21/95  6106-004 H 03/21/95 04/06/9%5 IEP Tricium-Soil
02/28/95 6106~004 PU 04/01/95 0£4/07/95 IEP Plutonium, Isotopic in Soil
6106-004 SR 03/30/985 04/10/%5 IEP Strontium, Total in Soil
£106-004 TH 03/31/5% 04/13/95 IEP Thorium, Isctopic in Soil
6106-004 u 04/03/9% 04/07/98 IBP Uranium, Isotopic in Soil
AQCM-85-0014 N503001-01 6106~-001 GAM 03/38/95 04/10/95 IEP Gamma Scan
SSFL AREA 4 SOIL 02/22/95  6106-001 H 03/21/9% 04/06/95% IEP Tritium-Soil
02/28/9% 6106-001 ot 04/01/9% 04/07/95 IEF Plutonium, Isctopic in Soil
£106-001 SR 03/30/%5 04/10/95 IEP Strontium, Total in Soil
6106-001 TH 03/31/95 04/13/95 IEP ‘“Thorium, Isotoplic in Soil
6106~-001 o 04/01/5%5 04/07/95 IEP Uranium, Isotopic in Seil
AaCM-95-0015 N503001-02 6306-002 GAM 03/21/%5 ©£4/10/95 IEP Gamma Scan
SSFL AREA 4 SCIL 02/22/95  6106-002 H G3/21/95 04/06/95 IEF Tritium-Soil
02/28/98  £106-002 PU 04/03/%5 04/07/95 IEP Flutonium, Isotopic in Soil
6106-002 SR 03/30/95 04/10/95 IEP Strontium, Total in Soil
6106-002 TH 03/31/95 04/13/95 IEP Thorium, Isctopic in Seil
6108-002 1 04/01/55 ©4/07/95 IEP Uranium, Isotopic in Soil
A4CM-925~0016A N3¢3001-05 6106-005 GAM 03/28/9% 04/20/95 IEP Gawma Scan
SSFL AREA 4 SOIL 02/23/95  £106-005 H G3/21/95 04/06/9%5 IEP Tricium-Soil
g2/28/95 6106005 PU 04/701/%5 04/07/3% IEP Plutonium, Isotopic in Soil
6106-005 SR 03/30/95 04/10/9% IEP Strontium, Total in Soil
£106-003 TH 03/31/95 ©4/13/95 IEF ‘thorium, Isotopic in Soil
610£-005 g 04/03/95 04/07/9% IEP Uranium, Issvopic in Soil
Lab 1d IMAR
Frovocol ROCKDTDYNE
JRE SUMMARY Version ¥er 1.0
Page 1 I 2 Pore DYD-CWS

SUMMARY DATA SECTION
Page 4

Version 3.05

Repors dave 04/19/35




TMA /RICHMOND

REPORTING GROUP 6106

EDG 5106 Client Rocketdyne
Csact Ipaly B Pittman WORK SUMMARY, cont. Contract R44PIZSE034044

T

CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAS no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
A4CM-95-0017A N543001-06 6106-008 GAM 03/30/95 04/10/4%5 1EP Gamma Scan
SBFL AREA 4 SOIL 02/23/95 6LEE-R06 H 03/217%5 04/07/95 IEP Tripium-Soil
a2/28/95 6106-006 FU 04/01/95 04/07/95 IEP Plutonium, Isotopic in Soil
£106-006 5R ©3/30/95 04/10/95 IEP Strontium, Total in Seil
5106-006 TH 03/31/95 04/13/%5 IEP “Thorium, Isctopic in Soil
6106-006 U 04/03/95 04/07/95 IEP Uranium, Isotepic in Secil
A4 CM~95-0018 . NS503001-09 6106009 GAM 03/30/95 04/10/95 IEP Gamma Scan
SS¥L AREA 4 SQIL 02/20/95 £106-009 H 03/22/9% 04/07/95 IBP Tritium-Soil
02/26/95 §106-00% PU 04/01/9%5 o04/07/795 IEP Plutonium, Isotopic in Soil
6106-009 SR 03/30/795 04/10/%5 1EP Strontium, Total in Soil
6106 00F TH 04/01795 04/:13/95 IEP Thorium, Isotopic in Soil
6106-009 4] 04/03/95 04/07/95 IEP Uranium, Isotopic in Soil
A4CM-BE-D01S N503003i~30 6106-010 GAM 03/31/95 04/14/95 IEP Gamma Scan
SSFL ARER 4 S01L 02/20/95  £106-010 H 03/22/95% 04/07/8%5 IEBP Tritium-3Soil
02/28/85  6106-010 vy D4/03/95 (4/07/5%% IEP Plutonium, Isctopic in Soil
6106~010 SR 03/30/%5 04/:10/9%5 IEP Strontium, Total) in Soil
6L06-010 TH 04/81/95 04/13/95 IEP Thorium, Isotopic in Soil
6106-010 U 04/03/95 04/07/9S IEP Uranium, Isotopic in Soil
A4CM-55-0020A NZO300L-07 6106-Q07 GAM 04/01/95 04/10/9%5 IEP Gamma Scan
S8FL ARERA 4 S0IL 02/23/95 6106-007 H 03/21/95 04/07/%$5 TEP Tritium-Soil
02/28/85  6106-007 BU 04/01/95 04/07/95 1IEP Pluconium, Isctopic in Soil
£106-007 SR 03/36/%% 04/10/95% IEP Strontium, Total in Soil
§106-007 TH 03/3:1/9% 04/13/95 IEP Thorium, Igoropic in Soil
6106-007 U 04/03/95 ©4/G7/%5 IEP Uranium, Isotopic in Soil
A4CM-95-00230 N503001-08 £106-008 GAM 04/01/95 04/10/95 IEP Gamma Scan
SSFL AREA 4 SOOI 02/23/95 &1G6-008 B 03/22/9%5 04/07/95 IEP Trivium-Soil
02/28/95  6106-008 ¥ 0&/03/95 04/07/9% IEP Plutonium, Isoteopic in Soil
6106008 SR C3/30/95 04/1G/25 IEP Strontium, Tortal in Soil
6106-008 TH 04/03/95 04/13/%5 IEP ‘Thorium, Isctopic in Seil
&106-008 U 04/83/95 04/07/%5 IEP Uranium, Isctopic in Soil

Lab id TMAN
Protocol ROCKETDYNE

SRE SUMMARY version VYer 1.0

Page 2 Form DVD-CRE
SUMMARY DATAR SECTION . }uzg version F.06
Report date J4/39/85

rage 5




SDG £106

TMA/RICHMOND

REPORTING GROUP 6106

Client Rociacdwne

Contact Italy £, pictman WORK SUMMARY, cont. Censract R4aZIZ34031343
CLIENT SAMPLE ID LAB SMMPLE XD
LOCATION MATRIX COLLECTED SUF-
CHSTODY SAS no RECHIVED PLANCEET TEST FIX AMALYZED REVIEWED BY  METHOD
Method Blank NED3001-12 £106-012 GAM 03/31/95 04/10/%5 IEPF Gamma Scan
SOIL 6L06-032 H 03/21/95 04/07/55 IEP Trigium-Soil
6106-012 PO 04/03/95 04/07/9% IEP Plusoniwm, Isotopic in Soil
§106-0812 SR 63/30/95 04/10/%5 IEP Strentium, Tocal in Soil
§106~012 05/01/95 0&/13/95 IEP Thoxium, Issfopic fx So0il
6106-012 |34 04/03/95 04/07/35 IEP Uranium, Isstepic in Seil
Lab Control Sample N503001-11 6106-01i1 GaM 03/31/95 04/10/95 IEP Gamma Scan
S0IL 6106021 H 03/21/85 04/07/95 IEP Tritium-Soil
€106-011 B 64/03/95 04/07/95 IEP Plutenium, Isotopic iz Soil
§106-011 SR 03/30/95 04/10/95 IEP Strontium, Tetal in 3o0il
6106813 TH 04/03/95 04/13/3% IEP Therium, Isgscopic inm Scil
6LO6-0}F1 o 04/03/95 04/07/9%5 IEF Uranium, Isovopic in Soil
Duplicate (NSQA30031-0%) N503001-13 6106-013 H 03/22/9%5 04/07/95 JEP Trivium-Soil
SSFL AREA 4 SOTL 02/32/9% 6106-013 PO 04/03/95 04/07/95 IEP Plutenium, Isotopic in Soil
02/28/95% 5106-013 SR 03/30/9% 04/:10/95 IEP Srromtium, Tetal ic 3oil
§106-013 TH Q4/01/9% 04/13/%35 IEP Thorium, Isctopic in Soil
6106-013 v 04/03/95 04/07/95%5 IEP Uranium, Isscopic in So0il
Dﬂplic&te (N503001-10) N503001-14 6106-034 GrM D3/28/9% 04/10/95 IEP Gamma Scan
SSFL AREA 4 SCIL 02/20/9%
02/28/95
COUNTS OF TESTS BY SAMPLE TYPE
TEST SaS5 no METHOD REFERENCE CLIENT MORE RE BLANK LS DUP SPIFE TOTAL
GaM Gamma Scan 10 1 1 1 13
H Tritium-Seil EPR 2046.0; ASTM 2476-81 i 1 i 1 i3
PU Plutonium, Isotopic in Soil HASL 300/P0-02 0 1 1 1 13
SR strontium, Total in Soil HASL 308/SR-01,-02 i3 3 1 1 13
TH Thorium., Isctopic in Sail 10 1 1 i 13
U Uranium, Isoctopie in Seil BASL 300/U-04 15 1 1 1 13
TOTALS &6 & € [ k]
Lab id MAN
Frerocoel RDINETDYND
" RK STMMARY vergion YVaz 1.3
Page 3 Form
Vgrsion

SIHMRRY DATA SECTION
Page &

14

Regoxr date 03




METHEOD BLANK

TMA/RICHMOND

REPORTING GROUP 6106

SDG £106

Client Rocketdyne

Contact Italy E. Bittman

Contract RL4PIZS4034044

Lab sample id NS03001-12

Client sample id Method Blank

Dept sample id £106-012 Material/Matrix S50IL
RESULT 2¢ ERR MDA RDL QUALI~

ANALYTE CAS NO pCi/g (COURT) pCi/yg pCi/g FIERS  TEST
Tritium 0.083 G.5 H
Strontium $0 10088-97-2 0.054 9.5 SR
Thorium 228 0.018 0.1 TH
Thorium 230 14269-63-7 ¢.012 0.1 TH
Thorium 232 7740-29-1 0.012 0.1 TH
Uranium 233/234 11-08-5 0.004 0.01 U
Uranium 235 14117-96-1 ¢.q01 0.0 U
Uranium 238 7440-61~1 0.062 G.01 U
Plutonium 238 13381-316~3 0.003 0.01 PU
Plutonium 239/240 10-12-8 0.003 0.0% PU
" _MA SCAN ANALYTES

cassium 40 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 ES SN GAM
Iron 5% ﬁf GhM
Cobalt &0 U GAM
Zinc 65 204 GAM
Niobium 94 T GAM
Ruthenium 103 iﬁj: GAM
Ruthenium 106 g GAM
Tin 113 cun GAM
Cesium 134 U GAM
Cesium 137 6.02 Ul GAM
Cerium 144 i GAM
Eurcpium 152 g GaM
Burcopium 154 u GAM
Europium 155 o GAM
Radium 226 U GAM

o SAM

Thorium 232

Lab id TMAN !

JTHOD BLANKS
Page 1
SUMMARY DATA SECTION
Page 7

Y

Ut

Protocol
Version
Form
Version
Report date

ROCKETDYNE
Ver 1.0
DVD-DS
3.06
04/29/95




TMA/RICHEMOND
REPORTING GROUP 6106

BLANK, cont.

Contact Italy E. Pittman

SpG 6106 Client Rocketdyme
{Contracy R44PJ794034044

Lab sample id N503001-12

Client sample id Method Blank

Dept sample id §106-012 Material/Matrix SOIL
QC-BLANX #23485
Lab id TMAN
Provocol ROCKETDYNE
STHOD BLANKS version Ver 1.0
Page 2 Form DVD-DBS
SUMMARY DATA SECTION IAE; Version 3,66

Page &

Report date

04/18/95




TMA /RICHMOND

REPORTING GROUF 6106

LAE CONTROL SAMPLE

SDG 6108
Contact Italy E. Pivtman

Lab sample id NB5030031-13

Client HRecketdvne
Contract RE4PJIZS4034044

Client sample id Lab Control Samole

Dept sample id £106-011 Material/Matrix S0IL
RESUDLT 2¢ ERR MDA RDL CIRLI~ ADDED 2¢ ERR REC 3¢ LMTS PROTOCCL
AMBLYTE pCifg  (COUNT) pCify  pCife FIERS TEST pCilg  pCi/g % (TOTAL} LIMITS
Tritium .23 2.5 H 0.20 192 §2-118
Strontium 20 .82 4.5 SR 0.43 192 T9-121
Thorium 228 027 o.1 TH .
Thorium 230 .20 6.1 TH 0.082 ._gfi'o?' 82-118
Thorium 232 033 e.1 TH :
Uranium 233/234 L0867 0.0l a 0. 88-112
Uranium 238 0539 0.01 3] 0. B6-114
Uranium 238 .GES ¢.01 o o, 87-113%
Plutonium 238 032 0.01 Py 0. 84-116
P;utonium 239/240 030 0.01 PU Q. 8§3-117
1" SCAN ANALYTES
Wiissium 40
Chromiun 51 X
Manganese 54 ':'{T?."
Cobalt 58 ) T
Iron 59 5.01 Ao
Cobalt 60 <.008 U’
Zine 63 $.41 )
Niobium 94 c.006 u.
Ruthenium 103 2.068 U
Ruthenium 106 2.07 U
Tin 113 £.01: o
Cesium 134 8.007 U
Cesium 137 0.019 0.0z G 0.018 106  7-124
Cerium 144 o.o4 U GaM
Eurapium 152 ¢.02 7. GHM
Buropium 154 c.o1 g GAM
Burapium 155 4,62 i) GAM
Radium 226 7,01 T GAM
Thoerium 232 v 5. 03 5 GaM
Lab id IMAN
. Protocol ROGKETDYNE
L.i‘-‘_' JTROL SAMPLES Version V¥er 1.0
Page 1 ': 9-« Porm DVD-LOS
SUMMARY DATA SECTION = { Version .38
Page 9 Report dane $4/19/%5




TMA /RICHMOND

REPORTIRG GROUP 6106

LAB CONTROL SAMPLE,

cont.

SDG 6106
Contact Italy B Pireman

Lab sample id N303001-11

Client Rockecdyne
Contract R44PJZH4034044

Client sample id Lab Control Sample

Dept sample id §106-0313 Material/Matrix S0IL
QC-LCS #23484
i
. Lab id IMAN
. Provoctl ROCKETDYNE
1 " INTROL SAMPLES Version Ver 1.0
Page 2 Porm DVD-LOS
SMMARY DATA SECTION 1 8 Version 3.08

Page 14

Report date

S4/18/8%




TMA /RICHMOND
REPORTING GROUP 6106

DUPLICATE
EDG 5108 Client Rocketdvne
Contact Italy B. Pittman Contract R44PIZ94034044
DUOPLICATE CRIGINAL
Lab sample id ¥503001-13 Lak sample id N5030031-01 Client sample id A4CM-93-0014
Dept sample id £106-033 pept sample id §306-001 Location/Matrix SSFL ARER 4 S0IL
Received 02/28/95 Collected 02/32/95 14:17
%t moisture _24.5 Chain of custody ic
POPLICATE 20 ERR MDA RDL QUALT- ORIGINAL 20 ERR MDA QUALI~ RPD 3¢ PROT

ANALYTE pCi/g {COUNT) pCi/g pli/g FIERS  TEST pCifg (COUNT} pCi/g PIBRS % TOT LIMIT
Tritium L0681 e.5 B o.063% 8.1 4] -
Strontium %C .0588 0.5 SR 0,099 4. u -
Thorium 228 1s 0.1 TH 0.26
Thorium 230 -14 G.21 TH Q.24
Thorium 232 .18 0.1 TH 2.27
Uranium 233/234 .058 0.01 1) ©.05%
Uranium 235 L0131 0.01 U 0.010
Uggnium 238 087 c.01 u 0.051

805 0.0% 20 Q.40

004 G.01 U 0.002

QC-DUPHL 23486

AJPLICATES
Page 1
SUMMERY DATE SECTION
Page 11

j Y
0

Lab id IMAN
Provoenl RUCKETIDYNE
version Yey 1.0
Torm DVD-DUP
Version 2,08
Repert date [4/13/9%




TMA/RICHMOND

REPORTING GROUP 6106

DUPLICATE
SDG £108 Client Rocketdyne
Contact Italy B. Pitrman Contract R44PJIZ84034044
DUPLICATE ORIGINAL
Lab sample id N503001-14 Lab sample id NS03001-10 Client sample id B4CM-95-0019
Dept sample id £106-014 Dept sample id 53DE6-D1D Location/Matrix SSFL AREA 4 501L
Received 02/28/35 Collected 02/20/95 13:20
% moisture 12.3 Chain of custody id
DUPLICATE 20 ERR MDA RDL QUALI- CRIGINAL 2o ERR MDA QUALI- RFD 30 PROT
ANALYTE pCi/g {COUNT} pCi/fy plifg FIERS  TEST pCifg  {COONT} pCi/g PIERS ¥ Tor LmMrT
GAMMA SCAN ANALYTES i
Porassium 20 0.32 20
Chromiun 51 U -
Mapganese 54 o -
Cobalt 58 u -
Iren 5% u -
Cobalt 60 41 -
Zinc 65 b+ -
T sium 94 U -
- saenivm 103 U -
Ruthenium 10§ 2] -
Tin 113 g -
Cesiuvm 134 55 -
Cegium 137 0.015 pRes 94
Cerium 144 u -
Buropium 152 U -
Buropium 154 g -
Buropium 155 u -
Radium 226 0.9032 25 38
Thoerium 232 ¢.083 33 4% .
: Lab id TMAN
T ' Protocel RQCKETDYHE
© JPLICATES version ¥er 1.0
Page 2 Form DVD-DOP
SUMMBRY DATA SECTION Yersion I 06
Page 12 2{_} Report date 04/319/93




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET

S0DG B10E Client Rocketdvne
Contact Italy E. Pitrman Contract R44PJZ94034044
Lzb sample id NS03001-03 Client sample id A4CM-95-0011
Dept sample id £3106-003 Location/Matrix ZSSFL AREA 4 80IL
Received 02/28/95 Collected 02/21/85 08:47
% moisture _16.3 Chain of custedy id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (coumT) pCi/g pCi/g FIERS  TEST
Tritium 6.063 0.5 U H
Strontium 80 10098-97-2 0.064 6.3
Thorium 228 0.19 0.1
Thorium 23¢ 14269-63-7 0.16 0.1
Thorium 232 TF4C-29-1 0.18 6.
Uranium 233/234 11-08-5 0.048 0.01
Uranium 235 14117-96-1 ¢.010 G.01
Tranium 238 7440-61-1 0.051 0.01
© . tonium 238 13981-16-3 0.001 0.01
“ofutonium 239/240 10-12-8 0.001 0.01
GAMMA SCAN ANALYTES Sl
Potassium 40 0.41 S
Chromiun 51 U GAM
Manganese 54 U GAM
Cobalt 58 U GaM
Iron 5% g GaM
Cobalt 60 U GAM
Zinc &5 T GAM
Riobium 94 Ui GAM
Ruthenium 103 G GAM
Ruthenium 106 T GaM
Tinm 3113 U GAM
Cesium 134 U GAM
Cesium 137 .02 U Gay
Cerium 144 54 GAM
Europium 152 U g GAhl
Burcpium 154 |84 54 GAM
Europium 15% U & GAM
Lab id TMAN
Protocel ROCKETDYNE
JBTA SHEETS Version Ver 1.0
Page 1 Form pVR-D8
SUMMARY DATA SECTION Vergion 3. 086
Page 13 ! 2:{ Repcrt date §4/19/85




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET, cont

SDG 6186 Client Rocketdvne
Contact Italy B. Pittman Contract R44PI784034044
Lab sample id NS03001-03 Client sample id A4CM-95-0011
Dept sample id £106-003 Location/Matrix SSFL AREA 4 SCIL
Received 02/28/98 Collected 02/231/95 08:47
% molsture _16_.3 Chain of custody id
RESULT 29 ERR MDA RDL QUALI-
ANBLYTE CAS NO pCifyg (COUNT} pCi/g pCi/g FIERS  TEST
Radium 226 0.05¢C
Thorium 232 0.12

K Zab id TMAN
) frotocoel ROCKETDYNE
* ATA SHEETS Version Ver 1.0
Page 2 Form DVL-DS
SUMMARY DATE SECTION Version 3.06
Page 14 Report date (4/19/%5

]
'a%)




TMA/RICHEHMOND
REPORTING GROUP 6106

DATA SHEET

SDG 106 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS03001-04 Client sample id A4CM-55-0012
Dept sample id 6106-004 Lecation/Matrix SSFL ARER 4 SOLIL
Received 02/28/35 Collected P2/21/95 09:38
% moisture _17.8 Chain of custody id
RESULT 2¢ ERR RDL QUALT -~
ANALYTE CAS WO pCifg  (counT) pCifg FIERS  TEST
Tritium 0.067 0.5 U H
Strontium 30 10098-97-2 0.054 0.5 CE SR
Thorium 228 0.21 0.1 TH
Thorium 23¢ 14269-63-7 0.19 0.1 TH
Thorium 232 T7740-29-1 0.21 0.1 TH
Uranium 233/234 11-D8-% 0.045% 0.01 u
Uranium 235 143117-9%6-1 0.068 G.01 u
Uranium 238 F440-81-1 0.048 0.01 &
7 tonium 238 13981-16-3 ©.002 0.01 PU
~crrstonium 239/240 10-12-8 6.003 0.01 PU
BMMA SCAN ANALYTES
Potassium 40 0.26 GAM
Chromiun 1 GAM
Manganese 54 GAM
Cokalt 58 LU GAM
Iron 59 GAM
Cobalt 60 B GAM
Zinc 65 GAM
Nicbium 94 - s Gam
Ruthenium 103 ; U GAM
Ruthenium 106 U ; GAM
Tin 113 R feal GAM
Cesium 1234 15 g GAM
Cesium 137 ) .02 4] GAM
Cerium 144 84 U GAM
Burcopium 152 |41 U GaM
Eurepium 154 U U GaM
Buropium 155 u U GAM
Lab id THMAN
Protocel ROCKETDYNE
© . JATA SHEETS Version Ver 1.0
. Page 3 N Form DVD-DS
SUMMARY DATA SECTION [ 3 Version 3.86
Page 15 Report date 04/1%/5%




TMA/RICHEMOND
REPORTING GROUP 6106

DATA SHEET,

cont

8DG 6106

Lab sample id NS03001-04

Contact Italv E. Pittman

Clisnt Rocketdvne

Contract R44PJIZ94034044

Client sample id A4CM-95-003172

Dept sample id £106-004 Location/Matrix SSFL ARED 4 SOLL
Received D2/28/85 Coliected 02/21/9% 09:35%
% wmolisture _17.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS WO pCifg  {COURT) pCi/yg pCi/g FIERS  TEST
Radium 226 0.030
Thorium 232 G.072

. .ATA SHEETS
- page 4
SUMMBARY DATA SECTION
Page 16

24

Lab id
Protocel
Versicn
Form
Yersion
Report date

THMAN
ROCKETDYNE
Ver 1.0
oDV -DS
3.06
04/18/85




TMA/RICHMOND

REPORTING GROUP 6106

DATA SHEET

SDE 6106
Contact Italy E. Pittman

Client Rockeidyne

Contract R44PJZI4034

044

Lab sample id HS03001-01

Client sample id A4CM-95-00314

Dept sample id £106-003% Location/Matrix SSFL AREA 4 S0IL
Received 02/28/95 Collected 02/22/95 14:17
¥ moisture Chain of custody id
RESULT 2¢ ERR RDL QUALT -

SUMMARY DATA SECTION

Page 17

REeport date

ANALYTE CAS' RO pCi/g  (COUNT) pCi/g FIERS  TEST
Tritium 0.062 0.5 @ H
Strontium 90 10098-97-2 0.099 0.5 S SR
Thorium 228 0.26 0.1 o TH
Thorium 230 14269-63-7 C.24 c.1 TH
Thorium 232 7740-29-1 0.27 0.1 TH
Uranium 233/234 11-08-5 0.051 0.01 U
Uranium 235 14117-96-1 0.010 0.0 3]
Uranium 238 7440-61-1 0.051 0.01 U
© . tonium 238 13981-16-3 ¢.001 0.01 Py

tonium 239/240 16-12-8 0.002 0.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.32 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GAM
Iron 53 GAM

| Cobzlt 60 GAM
Zine €5 GAM
Wiobium 54 GAM
Ruthenium 103 GaM
Ruthenium 106 GAM
Tin 11 GAM
Cesium 134 GAM
Cesium 137 0.02 GAM
Cerium 144 . GAM
Furcopium 152 7 Gh¥
Burcpium 154 U GaM
Eurcpium 158 51 GhM
Lab id TMaN
. Protocol ROCKETDYRE
JATA SHEETS Version Ver 1.0
Page 5 Form DVD-DS
2?55 Version 3,06

04a/15/3%




TMA/RICHMOND
REPORTING GROUP 6106

DATA SEEET, cont

P

DG £106 Client Rocketdyne
Contact Italy £. Pittman Contract R44PIZ4034044
Lab sample id N503001-01 Client sample id D4CM-95-0014
Dept sample id §106-001 Location/Matrix SSFL AREA 4 SQIL
Received 02/28/9%5 Collected 02/22/95 314:17
¥ moisture _24.5 Chain of custody id
RESOLT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NG pCi/g {COUNT) pCi/g pCifg FIERS TEST
Radium 226 0.033
Thorium 232 0.085
Lab id TMAN
protocol ROCKETDYNE
JATA SHEETS Version Ver 1.0
Page & Form DVD-D&
SUMMARY DATA SECTION ‘:)8 Version 3,06
Page 18 - Report date 04/1$/95




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET

SbG
Contact

Lab sample id

Client Rocketdyne

Italy B, Pittman

Contract R44PJIZI4034044

N503001-02

Client sample id A4CM-95-0013

' JATA SHEETS
Fage 7

SUMMARY DATA SECTION

Page 19

Dept sample id £106-002 Location/Matrix SSFL AREAD 4 SO1L
Received 02/28/95 Collected 02/22/95 314:21
% moisture _15.3 Chain of custody id
RESULT 2¢ ERR RDL QUALL -~

ANALYTE CAS NO pCi/g  (COUNT) pCi/g FIERS TEST
Tritium 0.065 0.5 H

. Strontium S0 14098-97-2 0.080 0.5 SR
Thorium 228 0,21 0.1 TH
Thoyrjum 230 14265-683-7 0.16 0.1 TH
Thorium 232 7740-2%-1 c.18 0.1 TH
Urapium 233/234 11-08-5 0.054 0.01 u
Uranium 235 143317-96-1 G.01: 9.01 U
g;anium 238 7440-61-1 0.056 g.061 u
-7 tonium 238 13981-16-3 0.002 0.01 PU
iatonium 239/240 10-12-8 0.001 5.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.48 GaM
Chromiun 51 GaM
Manganese 54 GAM
Cobalt 58 GAM
Iron 5% GAM
Cobalt &0 GAM
Zinc &5 GAM
Niobium 94 GAM
Ruthenium 103 GBM
Ruthegium 10€ GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 137 Bt 0.0z GAM
Cerium 144 NE 0.1 GAM
Europium 152 g 0.05 A
Europiwm 154 U G.03 GAM
Europium 155 5] 6.08 U GamM

Lab id THMAN

Protocol ROCKETDYNE

Version Ver

i.0

Form DVD-DS

Vergion 3.08

keport date 04/19/95




Lab sample id N503001-02

TMA/RICHMOND
REPORTING GROUP 6106
DATA SHEET, cont
SDG 6106 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJIZ294034044

Client sample id A4LM-8%-0015

Thorium 232

Dept sample id 6106-002 Location/Matrix SSFL RAREA 4 S0IL:
Received 02/28/95 Collected 02/22/95 14:21
% moisture _15.3 Chain of custedy id
RESULY 20 ERR MDA RIDL QUALI~
ANALYTE CAS WO pCi/g {COUNT} pCi/g pCi/g FIERS TEST
Radium 226 0.053
0.16

JATA SHEETS
Page &
SUMMARY DATA SECTION
Page 20

28

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.8
DVD~DE
3.06

84/19/8%




TMA/RICHMOND

REPORTING GROUP 6106

DATA SHEET

8SDG £106 Client Rocketdvme
Contact Italy E. Pittman Contract RE4PIZS4034044
Lab sample id N503001-05 Client sample id R4CM-95-00164
Dept sample id 6106-005 Location/Matrix SSFL AREA 4 SQIL
Received 02/28/95 Collected £2/23/95 $9:02
% moisture B.4 Chain of custody id
RESULT 20 ERR RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g FIERS
Tritium 0.061 0.5 H
Strontium 90 100%8-97-2 0.082 0.5 Sk
Thorium 228 0.16 ¢.1 TH
Thorium 230 14269-63-7 0.13 g.1 TH
Thorium 232 7740-29-1 G.1l6 0.2 TH
Uranium 233/234 11-08-5 0.C45 0.01 U
Uranium 235 14117-96~1 0.01% 0.01 U
Uranium 238 7440-61-1 0.046 o.o1 .- u
. tonium 238 13981-16-3 o.001 g.01 U 2U
dtonium 239/240 10-12-8 0.004 0.01 i PU
GAMMA SCAN ANALYTES !
Potassium 40 0.50 S GAM
Chromiun 51 o GAN
Manganese 54 R GAM
Cobalt 58 Ut GAM
iron 59 o GRM
Cobalt 80 AL GAM
zinc 6% Su GAM
Niobium 94 U GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cegium 134 GAM
Cesium 127 0.02 GAM
Cerium 144 SR 2 EE GAM
Buropium 152 U g GAM
. Buropium 154 - g 14 GAM
Buropium 155 o u GAM
Lab id IMAN
- Protocol ROCKETDYNE
" LATA SHEETS Version Ver 1.0
Page 9 Form DVD-DS
SUMMARY DRTA SECTION Version 3.06
Page 21 2353 Report date £4/19/85




TMA/RICHMOND
REPORTING GROUP €106

DATA SHEET, cont

SpG 6106 Client Rocketdyne
Contact Italy B, Pittman Contract R44PJZ94034044
Lab sample id N503001-08 Client sample id A4CM-95-00163
Dept sample id §106-005 Location/Matrix SSFL ARER 4 SOIL
Received D2/28/95 Collected 02/23/95 09:02
¥ moisture 8.4 Chain of custody id
RESULT 20 ERR MDA RDL QUALYT -~
BENALY'TE CAS NO pCi/yg {CooNt) pCi/fg pCi/g FIERS  TEST
Radipm 226 0.056
Thorium 232 0.14
Lab id TMAN
: Protocol ROCKETDYNE
- JATA SHEETS Version Ver 1.0
Page 10 Form DVD-DS
SUMMARY DATA SECTION ~ Version 3,08
Page 22 30 Report date 04/13/95




TMA/RICHMOND
REPORTING GROUP 6106

DATA SEEET

SDG 61086

{lient Rocketdyne

Contact Italvy E. Pittman

Lab sample id N502001-06

Contract R44PJZ94034044

Client sample id A4CM-95-00172

Dept sample id £106-008 Location/Matrix SSFL. AREA 4 SOIL
Received 02/28/95 Collected 02/23/95 09:45
¥ moisture Chain of custody id
RESULT 20 ERR MDA RDL: QUALYL -~

ANALYTE CAS NO pCi/y (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.062 G.5
Strontium 90 1a098-97-2 0.048 2.5
Thorium 228 0.15 0.1
Thorium 230 14269-63~7 0.15 0.1 TH
Thorium 232 7740-29-1 0.14 0.1 TH
Uranium 233/234 11-08-5 0.051 0.01 U
Uranium 238 14117-96-1 0.010 0.01 U
ﬁranium 238 7440-61-1 £.049 0.01 U
.. tonium 238 13981-16-3 0.001 0.01 BU
“.,atonium 239/240 10-12-8 0.001 0.01 PU
GRMMA SCAN ANALYTES
Potazsium 490 0.32 GAM
Chromiun 51 u GAM
Manganese 54 U GhM
Cobalt 58 g GAM
Iron 5% B GAM
' Cobalt 60 S GAM
Zinc 65 GAM
Niobium 94 G2M
Ruthenium 103 GAM
Ruthenium 106 i GAM
Tin 113 U GAM
Cesium 134 : U GAM
Cesium 137 Syt g.02 [ GAM
Cerium 144 . o GAM
Buropium 152 19 4 GAM
Europium 154 U &) GAM
o u GAM

Eurcpium 155

JATA SHEETS

Page 11

SUMMARY DATA SECTION

Page 23

Lab id TMAN
Protogol ROCKETDYNE
Varsion Ver 1.0
Form DVD-TIS
Version 3.04

Report date 04/19/95%




TMA/RICHMOND

REPORTING GROUP 6106

ANALYTE CAS HO pCi/g (coonT)

DATA SHEET, cont

8DG 6106 Client Rocketdynme
Contact ltaly E. Pittman Contract R44PJZ94034044
Lab sample id N503001-06 Client sample id A4CM-95-0017A

Dept sample id 6306-006 Location/Matrix SSFL AREA 4 SOTL
Received 02/28/95 Collected D2/23/95 09:45
¥ meoisture _12.3 Chain of custody id
RESULT 29 ERR MDA RDL QUALT -~

pCi/fg pCi/g FIERS TEST

¢.033
0.084

Radium 226
Thorium 232

GAM
GAM

DATA SHEETS
Page 12
SUMMARY DATA SECTION
Page 24

Y]
o

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Yer 1.0
PYD-DE
3.50¢6

04/18/8%




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET

SDC 6106

Contact Italy 8. Pittman

Client Rocketdyne

Contract R44PIZ54034044

Lab sample id N503001-09

Client sample id A4CM-95-0018

Dept sample id £106-04% Location/Matrix SSFL ARER 4 SOIL
Received 02/28/35 Collected 02/20/95 12:45
% molsture 2.9 Chain of custedy id
RESULT 20 ERR MDA RPL QUALI-
ANALYTE CAS NO pCi/g {COURT) pli/g pCi/g FIERS TEST
Tricium 0.059 0.5 H
Strontium 90 10088-~97-2 0.0587 0.5 &R
Thorium 228 0.12 0.1 TH
Thorium 230 14269637 C.i0 ¢.1 TH
Thorium 232 7740-29-1 0.13 0.1 TH
Uranium 233/234 11-08-5 ©.037 0.01 U
Uranium 235 14117-96-1 0.009 0.0% u
TTranium 238 7440-61-2 0.033 0.01 u
tonium 238 13981-16-3 0.002 Q.01 PU
tonium 233/240 10-12-8 0.001 0.01 Py
GAMMA SCAN ANALYTES
Porassium 40 0.52 GaM
Chromiun 51 GAM
Manganese 54 GAM
Cobalr 58 GAM
iron 53 GAM
Cobalt 60 GAM
Zine &5 GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Fin 113 GAM
Cesium 134 GAM
Cesium 137 011 ¢.030 o 8.02 GanM
Cerium 144 U i %1 U GAM
Europium 152 B dLes u Ga
Europium 154 o 0,03 4] GhM
Europium 155 U L6.07 U GaM
Lab id IMAN
Protocol ROCKETDRYNE
OATA SHEETS Version Ver 1 0
Fage 13 Form DVD-DS
SUMMARY DATA SECTION Version 3.086
Page 25 :3:3 Report date 04/15/9%




TMA/RICHMOND

REPORTING GROUP 6106

DATA SHEET, cont

DG 6108 Client Rocketdyne
Contact Jtaly E. Pittman Contract R44PJIE54034044
Lab sample id NS503001-09 Client sample id A4CM-95-0018
Dept sample id 6106-00% Location/Matrix SSFL ARE2 4 SOIL
Received 02/28/85 Collected 02/20/95 12:45
¥ moisture g.9 Chain of custody id
RESULT 20 ERR MDA RO, QUALI~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/fg FIERS TEST
Radium 226 0.083
Thorium 232 0.14

Lab id TMaR
Protocol ROCKETDYNE
JATA SHEETS Version ¥er 1.0

Page 14 Form VD-DS
SUMMARY DATA SECTION . z;éz Version 3.0&

Page 26 Report date 04/13/9%




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET

SRG g8106 Ciient Rocketdyne
Contact Italy E. Pictman Contract R44PJZ94034044
Lab sample id N5£3001-10 Client sample id A4CM-95-0819
Dept sample id £i06-010 Location/Matrix SSFL ARFA 4 8CIL
Received 82/28/95 ’ Collected 02/20/95 13:290
% moisture _12.3 Chain of custody id
HESULT 20 ERR MDA RDL QUALI ~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Tritium G.062 G.5 H
Strontium 90 10098-97-2 0.064 0.5 SR
Thorium 228 G.17 0.1 TH
Thorium 230 14269-63-7 0.16 0.1 THE
Thorium 232 7740-29-1 0.17 0.1 TH
Uranium 233/234 11-08-5 0.047 0.01 U
Uranium 235 14117-96-1 0.009 0.01 U
Uranium 238 7440-61-1 0.047 0.03 U
. tonium 238 13981-16-3 0.002 0.01 PU
“dtonium 2397240 10-12-8 0.041 ¢.01 PU
GAMMA SCAN ANALYTES
Potassium 40 0.32 GaM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GaM
Iron %9 GAaM
Cobalt 60 GAM
Zinc €% GAM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 R 02:: X GAM
Cesium 137 SpL0%1 0.o1s ¢ i g.oz GAM
Cerium 144 U 0.1 e GAM
Buropium 3152 S 0. 04 U GAM
Buropium 154 U 6,03 g3 GaM
Buropium 15% U 0.1 U GAM
Lab id TMAN
: Protocol ROCKETDYNE
UATA SHEETS Version Ver 1.0
Page 1% Form DVD-DS
SUMMARY DATA SECTION ~ Version 3.6
page 27 J9 report date 04/15/95




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET, cont

Thorium 232

0.083

SDGE £3106 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJ294034044
Lab sample id N5030031-3i0 Client sample id A4CM-95-001%
Dept sample id £106-010 Location/Matrix SSFL BREA 4 S0IL
Received 02/28/95 Collected 02/20/98 13:20
% moisture _12.3 Chain of custody id
RESULT 20 ERR QUALT~
ARALYTE CAS NO pCi/g {COUNT) FIERS TEST
Radium 226 ¢.032

Page 16
SUMMARY DATA SECTION
Page 28

Lo
o

Lab id
Protocol
Version
Form
Versiocn
Report date

TMAN
ROCKETDYNE
Ver 1.0
pVp-ps
3.0e
04/19/85




TMA/RICHMOND

REPORTING GROUP 6106

DATA SHEET

8SDG éloe Client Rocketdyne
Contact Italy E. Pittman Contract RE4PIZ24034044

Client sample id A4CM-95-00203

Location/Matrix SSFL AREA 4 501
Collected $2/23/95 10:40

Chain of custody id

Lab sample id N303001-07
Dept sample id 6106-007

Received Q2/28/9%

% moisture _15.8

RESULT 20 ERR MDA RDL QUALT -
ANALYTE CAS RO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Tritium G.o7% 0.5 H
| Strontium 96 10098-97-2 0.070 0.5 SR
Thoerium 228§ 0.19 0.1 TH
Thorium 230 14269-63-7 9.15 0.1 TH
Thorium 232 7740-29-1 0.17 0.1 TH
Uranium 233/232 11-468-5 0.044 0.01 u
Uranium 235 14117-96-1 0.9010 0.02 U
Uranium 238 7440-61-1 0.044 0.0% i u
T tonium 238 13981-16-3 0.003 .01 PU
< itonium 239/240  10-12-8 0.001 0.01 % PU
GAMMA SCAN ANALYTES .
Potassium 40 C.50 i GaM
Chromiun 31 ;ﬁ- GAM
Manganese 54 g GaM
Cobalt s8 U GAM
Iron 59 U GaM
Cobalt 60 ST GAM
Zinc 65 v GaM
Niocbium 94 U GAM
Ruthenium 103 o GAM
Ruthenium 106 g GAM
Tin 113 B GAM
Cesium 134 v GAM
Cesium 137 0.02 U GAM
Cerium 144 3] GAM
Buropium 152 i GAM
Eurcpium 154 v GAM
Eureopium 155 U GAM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.8
Page 17 Form DVD-DS
SUMMARY DATA SECTION :}’7 Version .06
Page 29 Report date 04/19/9%




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET, cont

506 €108 Client Recketdyne
Contact Italy E. Pittman Contracr RE4PJ294034044
Lab sample id N503001-07 Client sample id BR4CM-S5-0020R
Pept sample id €106-007 Location/Matrix SSFL AREA 4 SOIL
Received Q2/28/3%S Collected D2/23/95 10:40
% moisture _15.8 Chain of custody id
RESULT 2g ERR MDA RDI QUALI-

ANALYTE CAS NO pCifag (COUNT)} pCifg pCi/fy FIERS TEST
Radium 228 0,052
Thorium 232 0.18

. ATA SHEETS
' Page 18
SUMMARY DATA SECTION

rage 30 :253

Lab id
Protocol
Version
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
oyp-DE
3.08
04/328/95




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET

DG g106 Client Rocketdvme
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS03001-08 Client sample id A4CM-95-0023A
Dept sample id £106-008 Location/Matrix SSFL AREA 4 S801L
Received 02/28/55 Collected 02/23/95 13:40
% moisture _17.3 Chain of custody id
RESULT 20 ERR RDL QUALI -
ANALYTE CAS NO pCi/g {COUNT} pCi/g FIERS  TEST
Tritium G.068 0.5 H
Strontium 90 10098-97-2 0.073 0.5 SR
Thorium 228 0.11 0.1 TH
Thorium 230 14265-63-7 0.11 0.1 TH
Thorium 232 _ 7740-29~1 0.11 ¢.1 TH
Uranium 233/234 11-08-5 0.053 2.01 U
Uranium 235 14117-96-3% 0.010 0.61 u
Uranium 238 7440-61-1 0.053 6.0 U
7. tonium 238 13981-16-3 0.002 9.01 PU
atonium 235/240 10-12-8 0.004 0.01 PU
GAMMA SCABN ANALYTES
Potassium 40 0.32 : GaM
Chromiun 5% U;' GAM
Manganese 54 u GAM
Cobalt 58 g GAM
Iron 59 u GAM
Cobalt &¢ U GaM
Zinc €5 U GAM
Niobium 94 U GAM
Ruthenium 103 g Gax
Ruthenium 1906 U GAM
Tin 113 B U GAM
Cesium 134 U U GaM
Cesium 137 017 0.018 : 0.02 GaM
Cerium 144 Sy, 0.1 U GAM
Buropium 152 pe 004 U GaM
Buropium 154 T G.03 U GAM
Buropium I55 g 8.08 U GAM
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.8
Page 1% Form DVD-DS
Version 1,06

SUMMARY DATA SECTION
Page 31

33

Report date

04/18/85%




TMA/RICHMOND
REPORTING GROUP 6106

DATA SHEET, cont

SDG 6106 Client Rocketdyne
Contact Italy E. Pittman Contract R44PJIZ34034044
Lab sample id N503001-08 Client sample id A4CM-95-0023A7
Dept sample id €306-008 Location/Matrix SSFL _AREA 4 S03IL
Received 02/28/95 Collected 02/23/95 13:4¢
% moisture _17.3 Chain of custody id

RESULT 2¢ ERR QUALI -
ANALYTE cas NO pCi/yg {COUNT) FIERS  TEST
Radium 226 0.036
Thorium 232 0.079
r .
' Lab id TMAN
brotocol ROCKETDYNE
ATHA SHEETS Version Ver 1.0
Page 20 Form QVD-DS
SUMMARY DRATA SECTION é (} Version 3 .06
Page 32 Report date 04/19/9%




Test PO Mavrrix SQIL
E0G 6106

. hract Igaly E. Pitkman

RESULTS

CLIENT SAMPLE ID

TMA/RICHMON
REPORTING GROUP 6106

METHOD SUMMA

D

RY

PLUFONITM, ISOTOPIC IN S0IL

ALPHA SPECTIROSCOPY

Client Rocketdvme

Contract REIPIZS4034044

Preparation batch 2781-046

A4CM-95-00%1
A4({M-95-0012
AJCM-95-0034
ASCM-95- 0018
AqCM-85-CCL6A
A4CH-95-001TH
A4CM~95-0018
A4OM-95-0018
A4CM-95-00202
ha(M-55- 00234

BLK {QC ID=23485)
LS (QC IP=23484;
Duplicate (N50300i-01)

Rominal values and limits from method

AR Plutonivm Plutonium
SAMPLE ID TEST FIX PLANCHET 238 238/240
NEG3GGI-03 6106003 )
N503001-04 6106-004 0.004 J
NSG30601-01 6106-001 )
N503001-02 £1.06-002 u
NEQ3I001-05 6106-005 0.006 §
R503001L-06 6106-D06 G
HE03001-08 €106-009 U
N5G30601-10 6106-~010 U
NGG3001~07 B106-007 v
NS03001-08 61G6-008 0.008 &
NS03001~12 6106-612 14
N503001-11 61G6-011 ok
NG03001-13 6106-013 - s}
ROLs (pCi/g) 0.03 0.01

10D SUMMARIES

Page 1
SUMMARY DATA SECTION
Page 33

41

Lab id
Protocel
Vergion
Fora
Vergion

Report dace

A A
ROCKEIDYNE




TMA/RICHMOND

REPORTING GROUP 6106

Test PU__ Matrix $OIL
; $DG 6106 METEOD SUMMARY
S ntact Italy E. Pittman PLOTONIGM, ISOTOPIC IN SOIL
~ ALPHR SPECTROSCOPY

METHOD PERFORMANCE

Contract RE4PIZS4034044

Ciient Rogketdyne

LAB RAW SOUP- MAX MDA ALIQ PREP DILD- YIELD EPFF COUNT FWHM DRIFT DAYS ANAL~
CLIENT SAMPLE ID SAMPLE ID  TEST FIX pCi/yg g FAC TION % * min keV XeV HELD PREPARED YZED  DETECTOR
Preparation batch 278i-044 2¢ prep error 5.0 ¥ Reference Lab Rotebook 2782 pg. ©
A4CM-95-0011 N§03001-03 ipibess 300 ol = ' 38 03/31/95 04/01 S35-056
KACH-95-0012 N503001-04 3.00 ¢ 39 03/31/95 04/01 S§S-087
RACM-95-0014 N503001-01 3.00 38 03/31/55 04/0% S§-054
R4CM-95-0015 N50300L-02 3.00 ; 38 03/31/95 04701 S5-05&
ASTH-95-0016R WS03H01-05 3.00 37 03/31/95 04/01 S&-058
ASCH-95-0017A W303001-06 3.00 37 ©3/31/95 04/081 S8§-05%
A4CM-95-0018 N503001-09 3.0¢ 40. 03/31/9% 04701 S$S5-082
AACH-95-0013 WE03001-10 3.00 42 03/31/9% 04/03 SS5-046
A4CHM-95-00202 N§03001-07 3.00 37 03/31/9% 04/01 SS8-060
A4CM-95-00235 N503001-08 3.00 37 03/31/95 04/01 SS-083
BLK {QC ID=23485) NE03001-12 3.60 03/31/95 04/03. SS-048
LCS {QC Ib=23484) N50300%-11 3.00 03/31/9%5 04/03 S5-047
Duplicate (N503001-01)  NS03001-13 3.00 40 03/31/95 04/03 55-04%
Hominal values and limits from method ¢.02 3.00 20-105 500 100 1860
FROCEDURES REFERENCE  HASL 300/P0-02 AVERAGES t 2 5D MDA __0.006 & _ 0.003
EP-060 Soil Preparation, rev 0 FOR 13 SAMPLES YIELD 63 + __22
ER-070 Soil Dissolution, rev O
BP-940 Pluronium Purification, rev o
EP-008 Heavy Elements Electroplating, xev 0

AOD SUMMARIES
Page 2
SUMMARY DATA SECTION
Page 34

42

Provooel
Version Ver
Form VD~

Version

Lab 1d THMAN
ROCKETLYRE

.08
Reporrt date §4/1%/9%

e 539




Test TH __ Matrix SOIL

SDG §106

£

I

%o -tact Italy B. Pitrman

RESULTS

CLIENT SAMPLE ID

LAB

SAMPLE ID  TRST FIX PLANCHET Therium 228  Thorium 230

TMA/RICHMOND

REPORTING GROUY 6106

METHOD SUMMA

RY

THORIUM, ISOTOPIC IN S0IL

ALPHA SPECTROSCOPY

Ciient Rocketdvne

Contract R44PFZ34034044

Thoriom 232

Preparation batch 2781-046

A4CM-95-0011 N503001-03 £106-003 ©.99
A4M-95-0012 R503001-04 6106-004 1.2
A4CM-95-0014 N&02001-01 6106-001 1.3
A4CN-95-0015 NS03001-02 6106-002 1.0
A4(M-95-0016A N503001-05 6106-005 0.%5
A4CM-35-0017A N503001-06 6106-006 1.2
AaCM-95-0018 N503001-09 6106-009 0.74
A4CH-95-0019 N503001~10 6106-010 1.2
A4CM-95-0020A NS03001-07 6106-007 0.92
A40M-95-0023R NS03001-08 6106608 1.0
BLX (QC ID=2348%) N503001-12 6106-012 U

LTS (QC ID=23484) N503001-11 £106-011 ok
Duplicate (NS5030G1-01} NS§2001-33 £106-013 ok
Nominal velues and limits from method RDLs (pCi/g} 0.1 0.1 6.1

%, 0D SUMMARIES
Tage 3
SUMMBRY DATA SECTION

Page 35

Labk id
Prorocel
Varsion
Form
Version

Report date

TMEN
ROCKETDYNE

Ver 1.0
BYD -4
3.08

B4/18795




TMA /RICHMOND
REPORTING GROUP 6106

Client Rocketdyne

Test TR Matrix SOIL

S0G 6108 METHOD SUMMARY Contract R44PITIE034044
.-  ontact Iraly B, Pireman THEORTIM, ISOTOPRIC IN SOIL

ALPHA SPECTROSCOPY

METHCOD PERFORMANCE

LAB RAW  SUF- MAX MOA ALIQ PREP DITE- YIELD BEFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX plifyg g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-046 20 prep exror 5.0 ¥ Reference Lab Notebook 2781 pg. 046
ASCM-95-0011 N503001-03 g 1.00 ' : e DoET 38 03/31/8%  03/31 §8-028
R4CM-85-6012 N503001-04 1.00 s 38 03/3:/95 03/31 8§-030
A4CM-95-0014 N503001-01 1.00 37 03/31/95 03/31 §§5-027
A4CM-85-0015 N503001-02 1.08 a7 63/31/%5 03/31 $5-028
A4(M-95~0016A NS0300%-05 1.00 3§ ©£3/31/9% D3/31 Ss-035
B40M-95-00173 N503001-06 1.00 36 03/31/9% G3/3F1 858036
BRECM-95-0018 N503001-09 1.00 40 D03/31/95 04/01 §5-018
A4CM-95-0019 NS23001-10 1.00 40 03/31/%% 04/81 S$5-019
A4{M-95-0020A H523001-07 .00 36 03/31/%5 03731 55-038
AACM-95-002348 NSO3001-08 1.00 39 03/31/95 04/63 SS-018
BLK {QC ID=23485} N503001-12 1.60 03/31/95 ©04/01 $5.-023
LCS (QC ID=23484) N503001-13 1.00 03/331/95 04/01 8SS-020
Duplicate (N503001-01)  WS03001-13 1.60 38 03/31/95 ©4/01 8§-022
Rominal values and limits from method 0.1 1.00 20-105 500 180
BROCEDURES Ep~(GC0 Data Entyy and Document Preparation, rev 0 AVERAGES + 2 SD MDA .08 & G. 68

EF-001 Q.C. Preparation, rev 0 FOR 13 SAMPLES YIELD 3} E3 35

EP-(03 Tracing, rev ¢

EP-008 Heavy Elemenrs Electroplating, rev ¢

EF-060 S0il Preparation, rev 0

EP-070 Soil Dissolutvion, rev ¢

EP-3060 Thorium Purification, rev 0

: . Lab id IMAN
Protocol ROCXETDYNE

JHOD SUMMARIES Version Yer 1.0
Fors DYVR-CME

Page 4 _:' 4 4
SUMMARY DATA SECTION Vergion 3.38
Page 36 Report date 337319795




TMA/RICHMOND
REPORTIRG GROUP 6106
Test U ___ Matrix SOIL Client Rocketdvme

i $DG 6106 METHOD SUMMARY Contract Re4PIZ94034044

L Cract Igalv B Pittman URANITM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

RESULTS

LAR RAW SOF. 1: Uraniugm 2+ Tramduwm ¥: Urandum RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 233/234 235 238 1+3 20 243 zaq

Preparation batch 2781-046

A4CM-95-0011 N503001-03 6106-003 0.046 7 1
RACM-55-0012 NS03001-04 6106-004 ¢.037 8 1
A4OM-55-0024 N503061-01 £106 001 0.034 8 1
ALCM-95-0015 N&03001-02 6106-002 6. 048 8 hd
A4{M-55-C0LE6A NS03401-085 6106-005 .05 8 1
R4CM-95-00L7A NS02001-06 6106006 0.046 : 1
A4CM-95-0018 N503001-09 6106-00% 0.939 g 2
ACM-95-001% N553001-10 6106-010 0,042 8 i
AQ(M4-95-0020A N503661-07 §106-007 g.051 8 1
AICM-95-0023A NS03001-08 : €166-008 0.047 8 1
BLX {QC ID=23485) NEC3001-12 6106012 u

LS (QC ID=23484) N502001-11 €106-011 ok _

Duplicate {N503081-C1} N503001-13 6§106-013 ok e, Y 5. 1
Nominal values and limits from method RELs {pCi/g} 0.01 0.m 0.01 100

Averages 97

Lab id TMAN
Protoccl ROCKETDYRE

Version Yer .0
Page 5 : F B Form QYD-CMS ;
- 4 ‘} Version 2,438

SUMMARY DATA SECTTION
Page 37 Repors date 04/139/%%
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TMA/RICHMOND

REPORTING GROUP 6106
Test U___ Matrix SOIL Client Rocketdyne
06 8106 METHOD SUMMARY Contract R44PJZ04034044
‘atact Italy E. Pittman URANIUM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

METHOD PERFORMANCE

Lag RAW SUF- MAY MDA ALIQ PREP DILU- YIELD EFF QOUNT FWEM DRIFT DAYS ARAL~
CLIERT SAMMPLE ID SAMPLE ID TEST FIX plifg 4 FAC TION % % min keV XeV EELD PREPARED YZED DETECTOR

Preparacion batch 2781-046 2¢ prep error 5.0 ¥ Reference Lab Notebook 2781 pg. 046
A4CM-95-0011 N503001-03 : - 3.00 L7e : 03/31/95 04/01 SS-046
AGCM-95-5012 N583001-04 3.00 03/31/9% 04/03 B5S-035
AGCM-55-0014 NE0300L-~-01 3.00 : 03/31/95 04/01 88-044
A4CM-95-0015 N503001-02 3.00 - G3/31/95% (4/01 85-045
A4CM-35-0016A N503001-05 3.00 ¢ 03/31/85 6&4/03 S5-036
A4TM-95-0017A N503001-06 3.60 03/31/95 04/03 8§-037
A4CM-95-0018 N503001-09 3.00 03/31/95 04/03 58-040
A4 CM~-95-0013 N503001-10 3.80 03/33/95 04/03 $S5-041
A4CM-95-0020A NS03002-07 3.00 03/31/95 04/03 S5-038
A4CM-95 00230 N503601-08 3.00 G3/31/%5 ©04/03 8§5-039
BLX (QC ID=23485) EEQ3001-12 3,00 03/31/95 04/03 8§$5-044
LCS (QC ID=23484) N503001-211 3.00 03/31/95 04/03 85-042
Duplicate (N503001-01) NS03001-13 3,00 03/31/95 04/03 S8-045
Rominal values and limits from method ¢.01 3.00 30-108 720 100 180
PROCEDURES REFERENCE HASL 300/U-04 AVERAGES + 2 SD MDA 0.01 & 0.01

EP-060 Soil Preparation, rev ¢ FOR L3 ShMPLES YIELD __ 78 * 9

EP-G70 Boil Disselution, rev ¢

Ep-910 Uranium Purification, rev 0

EP-008 Heavy Elements Elactroplating, rev 0

i Lab id TMAN

Protocel ROTHKETDYNE
Vergion Ver 1.0
Form DVD-{MS

- I0D SUMMARIES
Page €
SUMMARY DATA SECTION
Page 38

Version 305

Reporr date (4/3%/9%

DA
np




Test SR Matrix SOIL

SDG €106

“o.:atact Ixaly B. Pigtman

RESULTS

CLTENT SAMPLE ID

LAR

SAMPLE IDY  TBEST FIX

TMA/RICHMOND

REPORTING GROUP &£106

METHOD SUMMARY

STRONTIUM, TOTAL IN SOIL
BETA COTNTING

PLANCHET Strontium %0

Client Rocketdvme
Contract Re4PIZ94034044

Preparation bacch 2781-046

A4CM-95-0011
A4CM-95-0012
A4CM-85-0014
A4{M-95-0015
A4CM-95-00160
24CM-95-0017A
A4CM-95-0018
A4CM-95.00619
AGCM-95-0020A
ACM-95-0023A
BLK {QC IDws234385)
LCS {QC ID=23484)
Duplicate (N503001-01)

R503001-03
HEQI004-04
N553001-~01
NEG3001-02
N503005-05
K503001-06
R503000-08
NEQ30461-10
N503081~07
HE030G01-08
N5G3001-12
N503001-11
N503001-13

6106-003
6106-0048
6106-001
6106062
6106-005
6106006
6106-00%
€106-010
6106-007
B106-048
6106-012
6106-021
£106-013

Fominal values and limits from method

RDLs (pCi/fq} 0.5

A0D SUMMARIES
Fage 7
SUMMARY DATA SECTION
Page 3%

47

Lab id
Protocel
Version
Form
Version

Report date

TMAN
ROCKETDYRE
Ver 2.0
3.08

g4/13/9%




TMA/RICHMOND

REPORTING GROUR €146
Test SR__ Matrix SOLL Client Rocketdvme
. SDG 6106 . METHOD SUMMARY Contract R44PIZ9£034044
iCitact Italy E. Pittman _ STRONTIUM, TOTAL IN SOIL
¢ BETA COUNTING

METHOD PERFORMANCE

LAB RAW SUF- MOR ALIQ PREP DPILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL~
CLIENT SaMPLE ID SAMPLE ID  TEST FIX pCilg g FAC TION 3 T min keV KeV HELD PREPARED YZED DETECTOR
Prepavation batch 2781-046 3¢ prep error i0.0 Reference Lab Notebook 2781 pg. 04
34(M-95-0011 ¥503001-03 2.00 37 03/30/%% ©3/30 LBG-00L
A4CM-~95-0012 NSG3001-04 2.00 :° 37 03/30/95 03/30 LBG-0O2
R4CM-95-0014 N503001-01 2.00 - 38 £3/30/9% 03/3¢ LBG-001
A4CM- 950015 NSG3I001-02 2.00 36 03/30/9% ©03/30 LBG-0i6
h4CM-95-0016A NS030081-05 2.00 35 03/30/%% 03/30 LBG-015
RGCM-95-GOT7A H503001-06 Z.06 3%  03/30/95 03/30 LBG-016
240M-95-0018 N50G3001-09 2.00. 38 03/30/85 ©3/30 LBG-001
R4CM-95-0019 ¥503001-10 2.00 38 03/30/8% 03/30 LBG-Gi5
A4CM-95-0020A NS03001-07 2.00 35 03/30/95 03/3¢ LBG-015
A4CHM-55-00623A N503001-08 2.00 35 63/30/95 03/30 LBG-001
BLK (QC ID=23485) NS503001-12 2.00 03/36/95 03/30 LBG-016
LCS {QC ID=23484) N503001-11 2.00 23/30/95 03/30 LBG-016

2.00 36 03/30/95 03/30 LBG-01S

Duplicate (N503001-01) N503001-13

Nominal wvalues and limits from method 0.5 2.00 20-305% . 200 180

PROCEDURES REFERENCE HASL 300/8R-01,-02 AVERAGES # 2 SD MDA 0.02 %+ 0.1
ER-0645 Soil Preparation, rev 0 FOR 13 SAMPLES YIELD 80 x 15
EP-070 Scil Dissoluticon, rev O
EP-500 Strontium-§9,50 - Purification, rev ¢
) Lab id TMAN

Protocol ROCKETDYNE

40D SUMMARIES Version Ver 1.0
Form HVD-CME

Page Z 4 9
L Version 3. 0%

SiMARY DATA SECTION
Page 40 Report date 94/18/3%%




Test GAM Matrix S0IL

SDG 6108

fitact lpaly E; Pittman

RESULTS

CLIENT SAMPLE ID

LAB

TMA/RICHMOND
REPORTING GROUP 6106

METHCD SUMMARY
CAMMA. SCAN
GAMMA SPECIROSCOPY

SAMPLE IP  TEST FIX PLANCEET Cesiom 137

Client Rockerdyne
Contract R44PJIZ94034044

Preparation batch 2781-046

A4CM-95-0011
AeCM-35-001.2
A4CM-95-0014
A4CM-85-0015
A4CM-95-0016A
A4CM-95-0017A
A4CM-95-0018
ASCM-95-0019
AACM-95-0020A
A4CM-95-00233

BLX (QU ID=23445;
1LC8 (QC ID=234841}
Buplicate {(NSG3001-10)

N5030863~03
NS03001-04
N503¢05-01
NS03001-02
N503001-05
N593001~-06
RS0300)-09
N503001-30
N503001-07
HEQ3001-08
NS03001-12
NB$300:-11
NS03081-14

£106-003
6106-004
6106-001
£106.002
6306-005
£106-006
6106-~008
6106-010
6166007
£106-008
6105-012
6i06-011
6106-014

Rominal values and limits from method

RDLs (pCi/g) 0.02

40D SUMMARIES

Page 9

SOMMARY DATA SECTION

Page 41

Lab 1d IMaN

Protocol RCCEETIDYNE

o

Version Ver 1.

Yorm DVD-OME
versioen 30§

Report date 94/13%/3%




TMA/RICHEMOND

REPORTING GROUP 6106

Client Rocketdyne

Test GMM  Matrix B0IL
8DG £166

METHOD SUMMARY

Contract R44PJZS4034044

GAMMA SCAN
GAMMA SPECIROSCOPY

“tact Italy E, Pittman

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF OUUNT FWHEM DRIFT DAYS ANAL-~
CLIENT SAMPLE 1D SAMPLE ID TEST FIX  pCifg [+ FHC  TIOR 3 % gin keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 781-046 2¢ prep eryor 15.0 % Reference Lad Notebook 2781 pg. 046
AECM~-95-0011 NSG3001-03 03/28/95 MB,03,00
A4CM-95-0012 NE03001-04 03/28/95 01,04,00
A4CM-55-0014 K503001-01 83/30/95 01,04,00
A4CM-95-0018 N501041-02 03/27/85 01,01.00
R4CM-95-00L6A N503001-05 03/28/9% 01,01,00
ASCHM-95.0017A N50300L-0G6 03/30/95 01,04,00
A4CM-95-0018 N503001-09 03/30/95 ©01,01,00
A4(M-95-G0L19 NSG3001-10 03/31/95 ¢1,04,00
A4(M-55-0020A NE030601-07 04/01/95 MB,03,00
A4(M-95-0023A W503001-08 04/01/85 03,04,00
BLE {00 ID=23485} RSO3I001-12 03/31/9% MB,03,00
LCs {QC ID=23484) NSQ3001-11 D3/31/9% MB,02,00
Duplicate (N503002-10) N503001-34 03/28/95 JR,0Z,00
Nominal wvalues and limits fyrom method ¢.02 850 700 180
BROCEDURES EP-060 So0il Preparation, rev 2 AVERAGES x 2 8D VDA _ 5.81 2 0,01
EP-100 Ge(Li} Preparation for Environmental Samples, FOR 8 SAMPLES YIELD *
rev 0
j Lab id TMAN
protocsl ROCKETDVHE

0 SIRMARIES Version Ver 1.0

Page L0 - Form DVD-CHME
SUMMARY DATA SECTION J {} version 3.0%

Page 42 Report date 24/1%/9S




Test H Matrix S0IL

7 5DG 68186

Qwi_}tact italy E. Pittman
[

RESULTS

CLIENT SAMPLE ID

ILAB

TMA /RICEMOND

REPORTING GROUP €106

METHOD SUMMARY

TRITIOM-SOIL
LIGUIED SCINTILEATION

SAMPLE ID  TEST FIX FLANCHET Tritivm

Client Rocketdvne

Comtxact R44PIZ94034044

Preparation batch 2781046

A4CM-95-0011
R4CM-95-0012
A4CM-85-0014
AECM-95-0015
AACH- 95 -DOLER
BATM-95-0017A
BAM-55-0018
A4(M-95-0019
BLCM-55-00200
A4CM-95-0023A

BLE (QC ID=23485)
LCS (OC ID=23484)
Duplicate (N503003-01)

NE03001-03
NSG3G0L-04
NSO3001-01
N503001-02
N503001-05
NB03001-06
K503001-09
W503001-10
NS§3001-07
N503001-08
N5$30G1-12
N503001-11
N503003-13

£106-003
§106-004
6106-001
6106-002
62106-005
6106006
6106-009
6LO6-010
£106-007
6106-008
6166-012
6106-011
6106-013

Nominal values and limits from method

RPLs {pCi/g) 0.5

0D SUMMARIES
Page 11
SUMMARY DATA SECTION
Page 43

)
[TSY

Form DYD-OME
Version 3.08
Report date 04/33/9%

Lab id TMAN
Protocol ROCEETDYNE
version Yer l.Z. .




TMA/RICHMOND
REPORTING GROUP 6106
Test X Matrix SOIL Client Rocketdyne

SIG 6106 METEQOD SUMMARY Contract R44PJZI4034044

“'nract Italy E. Pitcman TRITIMM-SO1L
LIQUID SCINTILLATION

METHOD PERFORMANCE

LAB RAR SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS PMAL-~
CLIENT SAMPLE ID SaMPLE ID TEST FIX pCi/g g FRC TION % ¥ wmin keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-046 20 prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 046

= .

A4LM-95-0011 N503001-03 27.2 28 03/21/%5 03/21 LSC-004
A4CM-95-0012 NEG3001-04 26.2 28 03/21/95 0©3/21 L8C-004
BAi{M-95-0014 N503001-01 26.7 27 G3/21/95 03/21 LSC-004
A4TM-35-0015 N503001-02 - 28.7 27 03/21/95 03/21 LSC-004
ALCM-95-0D016A H503001-03 L 28.0 26 03/21/%5 03/21 LSCw(i‘{Jli‘
AGCM-95-00178 N553001-G6 3 .G 26 03/21/8% 03721 LSC-004
A4CM-95-0018 NS03001-08 : 28.8 30 03/21/35 03/22 LSC-004
A4M-95-001% NSG3001-18 . 26.7 30 03/21/85 03/22 LSC-004
A4 {M-95-0020A N503001-07 23.6 26 03/21/95 0Q3/21 LSC-004
A4CM-95-0023A NS0300%-08 26.3 27 03/21/9% 03/22 LSC-004
BLE {QC ID=23485) NSG30G1-12 20.0 03/21/9% 03/21 LSC-004
LCS {QC ID=23484) N503003-11 20.0 03/21/95 03/21 LSC-004
Duplicate (N5034061-01) NSQO3001-13 27.4 28 03/21/95 03/22 LSC-004
Hominal values and limits from method ©.% 20.0 50 180
PROCEDURES REFERENCE EPA 906.0; ASTM 2476-81 . | AVERAGES £ 2 8D MDA DX o+ 0
EP-060 Bo0il Preparation, zev 0 FOR 13 SBMPLES YIELD *
EP~070 Seil pissclution, rev 0
EP-211 Tritium in Zolid Samples by Azeotzopic
Distillation, rev ¢
Lab id TMAN
P;otcccl ROCKETDYNE
CHOD SUMMARIES Version Ver 1.0
Page 12 Farm pDVR-CMES
SUMMARY DATA SECTION 5 2 Version 3,06
Page 44 Report date $4/1%/9%




L SDG 6107
["Contact Italyvy E. Pittman

Client Rocketdvmne
Contract R44PJZ94034044

SUMMARY DATA SECTION

TABLE OF

CONTENTS

Sample Summaries
Prep Batch Summary
Work Summary
Method Blanks

Lab Control Samples
Data Sheets

Method Summaries

End of Section

i2

17

i;;;;%Z:éé;2;§{;€f§7/kﬁzun*,/ kgl Lab id TMAN

Fooare Yy

-
Chy’?/uﬁ?

Protocol ROCKETDYNE
Version Ver 1.0
Form DVD-TOC

Version 3.08

Reviewed by

523 Report date 04/19/95




TMA/RICHMOND

REPORTING GROUP 6107

SAMPLE SUMMARY

Client Rocketdyme
Contract R44PJIZ94034044

CLIBNT SERMFLE ID FOCARTION

MATRIX  LEVEL

LAE
SKMPLE ID SAS WO

CHAIN OF
CUSTODY COLLECTED

| A4CM-95-0021 {rinsate) SSFL ARBEA 4
A4CM-95-0022 {rinsate) SSFL AREA 4
Method Blank
b Control Sample

WATER
WATER
WATER
WATHER

NE03802-01
¥EHIN02-52
NS@3002-04
N503002-463

02/23/85 12:45
02/23/9% 12:45

T APLE SUMMARY
Page I
SUMMARY DATA SECTION
Page

o
Ko

Lab id TMAN
Provocol ROCKETDYNE
Yergion Ver 1.0
Form DVD-CE

Yersion 3,06

Report dave 04/13/95




SDG £307

g Lact Italv . Pittwman

CHAIN OF
QC BATCH  CUSTODY

CLIENT SAMPLE ID

TMA /RICHMOND

REPORTING GROUP 6107

QC SUMMARY

% SMMPIE  RBASIS

Client Rocketdyne =~~~
Contract R44PIZS4034044

DAYS SINCE LAB
MATRIX  MOIST MMOUNT  AMOUNT RECEIVED QOLL SAMPLE ID

DEPARTMENT
SAMPLE ID

§107

BACHM-35-0021 {rinsate)
A4CHM~95-0022 (zinsarte}
Method Blank

Lab Control Sample

WATER
WATER
WATER
WATER

02/28/95%
G2/28/95

5
5

N503002-01
N5Q30062-02
NGO3002-04
K503002-03

6107-001
E1O7-002
6107-004
6107-003

. SUMARY
Page 1
SUMMARY DATA SECTION
Page 4

o
1

Lab id
Provocsl
Vergion
Form
Version

Report date

TMAN
ROCKETDYNE
Ver 1.0
DND-08
3.08

04/39/55




SPG 6107

TMA /RICHMOND

REPORTING GROUP 6107

.}ucc realy £. Pittman PREY BATCH SIUMMARY Contrads R44PIZS4034044

PREPARATION ERROR

Client Rpcketdvne

PLANCHETS ANALYZED =  OUALI-
20 ¥ CLIENT MORE RE BLANK ICS DUP/ORIGC MS/ORIG FIERS

TEST MATRIX METHOD BATCH
Alpha Spectroscopy
P WATER Plutonium, Isotopic in Water 2781-054 5.0 1 i 1
TH WATER Thorium, Isotopic in Water 2781054 5.0 L 1 i
o WATER Uranivm, Isoteopic in Hater 2781-054 5.0 1 3 1
%
Beta Counting
SR WATER Strontium, Total in Warter 2781-054 18.0 1 S 1
Gamns Scan
GAM WATER Gamma Emitters 2781054 15.0 1 1 i
Liquid Seintillation
H WATER Tritium in Water 2781-054 16.0 1 1 kN X

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Grous.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spixe sample.

HATCH SUMMARY
Page I
SIRMMARY DATA SECTION
Page 1

Lad id TMAN
Protocol RQCKETDYRE

Version Ver 1.0
Poxrm RVD-PRS
Version 3.06

Report date 04/19/9%

w
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SDG 5307

" lataer Iraly B, Piteman

CLIENE SAMULE ID

LAR SAMPLE ID

TMA/RICHMOND

REPORTING GROUE €107

WORK SUMMARY

Client Rocketdvne

Contract R44PIZG4034044

LOCATION MATRIX COLLECTED BUF -
CUSTCDY SAS po RECEIVER PLANCEEY TEST FIX ARALYZED REVIEWED BY METHOD
A4CM-35-0021 {rinsate} NEO3002-01 6107-001 H 03/22/95 04/10/3%% IEP Tritium in Water
SSFL AREA 4 HATER 02/23/%%
52/28/95
A4CM-35-0022 {rinsate} N563002-02 6107-002 GAM 04/12/95 04/17/95 IEP Gasma Emitters
SSFL. BREA 4 WATER 02/23/%5  6107-002 PU 03/29/95 04/10/9% IEFP Plutonium, Isotopic in Water
02/28/95  6307-002 SR 03/29/95 04/14/95 IEP Strontium, Total in Water
6107-002 TH 03/30/95 04/18/95 IEP Thorium, Isotopic in Water
6167002 o 03729/9% 03/30/95 LGG Uranium, Isotopic in Water
Method Blank N303002-04 6107-604 GAM 04/17/95 04/19/95 IEP Gamma Emitters
WATER 6107-004 H 03/22/95 04/10/95 IEP Tritium in Water
- 6107-004 PU 03/28/95 04/16/35 IEP Plutonium, Isotopic in Water
6107-004 SR 03/29/95 04/16/95 IBP Strontium, Total in Water
6147004 TH 03/30/%% ©£4/10/95 IEP Thorium, Isctopic in Water
6107-004 U £3/28/9% 03/30/95 ILGC Uranium, Isctopic in Water
Lab. Control Sample N5G3002-03 6107-003 GaM 03/24/95 04/11/95 IEP Gamma Emitters
A WATER 6107-003 H a3/22/95 04/108/95 IEP Tritium in Warer
X £1.07-003 PU 04/01/95 04/10/95 IEP Pluteonium, Isotopic in Water
6107-003 SR 03/29/95 04/106/95 IEP Styontium, Total in Water
6107-003 TH 03/30/95 £4/10/9% $EP Thorium, Isotopic in Water
6107-003 u 03/28/9% 03/30/95 LGG Uranium, Isotopic in Water
COUNTS COF TESTS BY SAMPLE TYPE
TEST SAS no METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIXKE TOTAL
GRM Gamma Emitters ASTHM 3649-85; EPA 901.1 1 1 1 3
H Tritium in Water EPA 906.0; ASTM 2476-81 1 1 1 3
PU Plutonium, Iscotopic in Water ASTM 3B85-90 1 i 1 3
SR Stroncium, Total in Water HAST. 3CC/SR-01,-02 B 1 b 3
TH Thorium, Isotopic in Water 1 i % 3
u Uranium, JIsotopic in Water AESTM 3972-90 1 1 1 3
TOTRLS & & & i3
K Lab id IMAN
Protocol ROCKETOYNE
‘CRK SUMMARY version Ver 1.0
Page 1 Form DVE-CHS

SUMMARY DATA SECTIOR

Page 4

Wi
-}

Weygion 3,58

Report date $4/318/3%




TMA/RICEMOND

REPORTING GROUP 6107

METHOD BLANK

SDG 63107

Client Rocketdyne

Contact Italy E. Pittman

Contract R44DPJ294034044

Lab sample id NS$3002-04

Client sample id Method Blank

Dept sample id 6107-004 Material/Matrix WATER
RESULT 29 ERR MDA RDL: QUALI~
ANALYTE CAS RO pCi/L  (COUNT) pCi/L pPCi/L FIERS  TEST
Tritium 170 500 H
Strontium 90 10088-97-2 0.15 0.% SE
Thorium 228 0.045 0.5 TH
Thorium 230 14269-63-7 0.045 g.5 TH
Thorium 232 T740-29-2 0.015 0.5 TH
Uranium 233/234 11-08-5 0.07%8 0.5 u
Uranium 235 14117~96~1 0.061 0.5 U
Uranium 238 7440-61-1 0.050 0.5 u
Piutonium 238 13581-16-3 0.07¢6 0.1 50U
Plutonium 239/240 10-12-8 0.033 0.1 Py
- . 'MA SCAN ANALYTES
“lcassium 40 U GAM
Chromiun 51 s, GAM
Manganese 54 L GAM
Cobalt $8 Ay GAM
| Iron 59 U GAM
Cobalt 60 iy GAM
Zine &5 o GAM
Niobium 94 Rt GaM
Ruthenium 103 'U,. GAM
Ruthenium 106 i U GAM
Tin 113 2 T GAM
Cesium 134 - U GaM
Cesium 137 2 5 U GAM
Cerium 144 5% Lo GAM
Europium 152 v ik U GAM
Europium 154 R s aey U GAM
Buropium 155 E_ B u GAM
Radium 226 B 3 U Gam
Thorium 232 iF A BEa I3 GAM
Lab id TMAN
Protocol ROCKETDYNE
ETHOD BLANKS Version Ver 1.6
Page 1 Form DVD-DS
SUMMARY DATA SECTION , -~ Version 3.06
Page 5 :353 Report date 04/13/395




TMA/RICHMOND
REPORTING GROUP 6107

BLANK, cont.

SBG 6107

Contact italv E. Pittman

Client Rocketdvne

Contract R44PJIZ94034044

Lalb sample id N503002-04

Client sample id Method Blank

Dept sample id £107-00¢ Material /Matrix WATER
QC-BLANK #23488
Lab id TMAN
S trotocel ROCKETDYNE
' "ETHOD BLANKS version Ver 1.C
Page 2 Form DVDR-DS
SUMMARY DATA SECTION - Varsion 3.08
Page 6 = :)9 Report date §4/19/95




TMA /RICHMOND

REPORTING GROUP 6107

LAE CONTROL SAMPLE

SDG €107

Contact Italy E. Pittman

Lab sample id N5030062-03
Dept sample id £107-003

Ciient Rocketdyne

Contract R44PIZS4034044

Clienr sample id Lab Control Samele

Material/Matrix

WRTER

KNALYTE

2¢ ERR
{Cotnrt)

RESOLT
pCi/L

MDA RDL
PCi/L pti/L

3¢ LMIS PROTOCOL

(TOTAL)

LIMITS

Tritium
Strontium 50
Thorium 228
Thorium 230
Thorium 232
Uranium 233/234
Dranium 235
Uranium 238
Piutonium 238
Plutonium 239/240

Chromiun 51
Manganese 54
Cobalt 58
Iron S5
Cobalt 60
Zinc 65
Wiobium 94
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137
Cerium 144
Europium 152
Buropium 154
Europium 155
Radivm 226
Thorium 3%

; 448
1.7
0.044
0.39
¢.018
1.6
1.4
1.6
6.1%
0.18

500

.97
.74
.97
.10 180
L0583 99

o o 9 o0

[= I - R = I - R - 2 - B - I - T -1
Hpmmmmmmin

a L.aaqr G-.q-'m

s T gaM 1446 18 103

b
=]
«
£

v aaM

L& . GRM

B @ oo
o
p
H
KS

P

82-118
80~120

83-117

86-114
85-115 -

86-114
85-115
85-115

TE-124

& JNTROL SAMPLES
- Page L
SUMMERY DATR SECTION
Page 7

Srot

Ver

Report

sion Vex

Form DVD-

8 {} Yergion

Lab id TMAN
ocol ROCKETDYNE

1.0
Les

3.588

dare 04/19/3%




TMA/RICHEMOND

REPORTING GROUP £107

LAB CONTROL SAMPLE, cont.

SPG §107 Client
Contact Italy E. Pittman Contract

Lab sample id N503002-03

Client sample id

Rocketdyne
R44PIZ94034044

Lab Contyol Sample

Dept sample id 6167-093 Material/Matrix WATER
QRC-LCS #23487
Lab id TMAN j
Protocol ROCKETDYRE
ﬁé 4 Ok PLES Vergion ¥er 1.2
Form DVD-LOS

SIMMARY DATR SECTION

Page 2

Page §

o
ek

Verzion

Report date

3.8
04/19/8%




TMA/RICHMOND

REPCRTING GROUP 6107

DATA SHEET

5DG €107 Client Rocketdvne
Contact Italy E. Pittman Contract R44PJZ94034044
Lab sample id NS03002-01 Client sample id A4CM-95-0021 {ringate}
Dept sample id £107-001 Location/Matrix SSFL AREA 4 WATER
Received 02/28/8% Collected 02/23/95 12:45

Chain of custady id

RESGLT 20 ERR MD2 RDL QUALY~
ANALYTE CRS HO pCi/L  (CouwT) pCi/L pCi/L FIBRS TEST
Tritium 160 500
‘ Lab id THAN
: pProtocol RCCKETDYNE
JATA SHEETS Version Ver 1.0
' Page 1 , Form DVD-DS
SOMMARY DATA SECTION i 82 _ Version 3.08
Page % Report date 04/18/95




TMA/RICHMOND
REPORTING GROUP 6107

DATA SHEET

S0G 6107
Contact Italy E. Pittman

Client Rocketdyne

Contract R44PJZ54034044

SUMMBRY DATA SECTION

Page 10

Report date

Lab sample id NR03002-02 Client sample id A4CM-95-0022 {rinsate)
Dept sample id £1067-002 Location/Matrix SSFL AREA 4 HATER
Received 02/28/95 Collected 02/23/95 12:45
Chain of custody id
RESULT 2¢ ERR MDA RDL: QUALE~
ANALYTE CAS NO pPCi/L {COUNT) PCi/L pCi/L FIERS TEST
Strontium 30 10088-97-2 0.16 0.5 SR
Thorium 228 0.05% G.S TH
- Thorium 230 1426%-63-7 0.03% 0.5 TH
Thorium 232 T740-28-1 0.020 0.5 TH
Uranium 233/234 11-08-5 0.057 0.5 u
Uranium 235 14117-96-1 0.0486 0.5 U
Uranium 238 7440-61-1 ¢.019 0.5 U
‘?iutonium 238 13981-1t6-3 0.03¢ 0.1 PU
Y itondum 239/240 10-12-8 0.017 0.1 PU
MMA SCAN ANALYTES
Potassium 40C GAM
Chromiun 51 GAM
Manganese 54 o GAM
Cobalt 58 £ GAM
Iron 53 5o GAM
Cobalt &0 u GAM
zinc €5 g GAM
Niocbium 94 g GAM
Ruthenium 103 AT GAM
Ruthenium 106 U GAM
Tin 113 o GAM
Cesium 134 ks GAM
Cesium 137 5 64 GAM
Cerium 144 U GAM
Europium 182 4 U GA¥
EBuropium 154 ) 3 U GAEM
Europium 155 R 5 U GAM
Radium 226 43 - u GhRM
Lab id THMAN
Protocol ROCKETDYNE
- DATA SHEETS Version vVer 1.0
Page 2 ESﬁg Form DVD-DS
Versicn 3. 05




DATA SHEET, cont

TMA/RICHMOND

REPORTING GROUP 6107

SDG €107

Client Rocketdvne

Lad sample id N503002-02

Contact Italy E. Pittman

Contract R44PJ794034044

Client sample id R4CM-95-0022 {rinsate}

ANALYTE CAS NO

pCi/L  {(COUNT) pCi/L pCifL FIERS TEST

Dept sample id £107-002 Location/Matyrix SSFL AREA 4 WATER
Receivaed 02/28/935 Collected 02/23/95 12:45
Chain of custody id
RESULT 20 BRR MDA RDL QUALI -

Thorium 232

. . DATA SHEETS
o Page 3
SUMMARY DATA SECTION
Page 11

Lab id
Protosol
Yersion
{;41 Form
Version
rReport date

TMAR
ROCEETDYNE
Ver 1.0
PVD-28
3.86
$4/138/95




Test PU - Matxix HATER
SDG 6107
Lo Utact Italy B, Pityman

TMA/RICHMOND

REPORTING GROUP 6107

Client Rocketdwne
Contract RA4PIZ94034044

METHOD SUMMARY

PLUTONIOM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

RESULTS

LAB RAKW SOP- Plutonium Plutonium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHEY 238 23%/250
Prepavration batch 2781-054
A4CM-95-0022 {ringate) NS03002-02 81G7-002 G
BLK {QC ID=23488} NEQRO02-04 6107-004 [+
LEs {QU ID=23487) N5G3662-03 6107-003 ok
Kominal values and limits from method RDLs {pCi/L} 0.1 0.1

METHOD PERFORMANCE

LAR RAW SOF- MAX MDA ALIQ PREP DILYy- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE IR SEMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED Y2ED DETECTOR
Preparation batch 2781054 2¢ prep error 5.0 ¥  Reference Lab Notebook 27831 pg. 054
h4(M-95-0022  {rinsate} NS03002-02 6.500 ' 103 34 03/29/95 03/29 SS-035
BLK (QC ID=23488) RE03002-08 6.500 - 03/28/9% 03/29 $8-038
ICS (QC ID=23487) K503002-03 0.500 : L3S 03/29/95 04/01 855-051
il values and limits from method c.1 0.500 2G-105 1000 100 180
PROCEDURES REFERENCE  ASTM 3865-90 AVERAGES & 2 SD MDA 0,07 .07
EF-040 Environmental Water Dissolution, rev 3 FOR 3 SAMPLES YIELD 61 * 37
EpP-~540 Plutonium Purification. rev 0
EP-008 Heavy Elements Electroplating, rev ¢
Lab id TMAN
Protecol ROCKEIDINE
{00 SUMMARIES — Version Ver 1.0
Page 1 E a Fors DVD-LMS
SUMMARY DATA SECTION Version 3. 08
Page 12 feport date 037319788




TMA /RICHMOND

REPORTING GROUP 6107

‘Test TH A Matrix WATER Client Rocketdvpe

spG 6307 METHOD SUMMARY Contract R44PJZ34034044

Cact Italy . Pittmsn THORTMM, ISOTOPIC IN WATER
L ALPHA SPECTROSCOPY

RESULTS
LaR RAN SUF-
CLIENT SAMPLE 1D SAMPLE TD TEST FIX PLANCHET  ‘Thorium 228 Thorium 230 Thorium 232

Preparation batch 2781-054

A4CH-95-0022 (rinsate} N503002-02 6€107-002

BLK {QC ID=23488) H503002-04 §107-004

LCS {QC ID=23487} N503002-03 €107-003

Nominal valueg and limits from method RbLs (pCi/L} 8.5 0.5 0.5

METHOD PERFORMANCE

aB RAN SUF- MAX MDA ALIQ PREP DILD- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TBST PIX  pli/L L FAC  TION % ¥ min keV ReV HELD PREPARED YZED DETECTOR
Preparation batch 2781-0%4 2¢ prep error 5.0 ¥ Reference Lab Notebeock 2781 pg. 054

03/348/85
03/30/95
03/30/95

0.500 A 91
©.500 :
0.500

R4CM-95-0022 (ringate} NS03002-02
BLK {QC ID=23488) NEQ3002-04
LTS {QC ID=23487} R503002-03

031/30 $8-038
03/30 S5-041
03/30 S88-040

values and limits from method 0.5 0.500 20-110 500 100 180

PRCOCEDURES EP-040 Environmental Water Dissolution, rev 1 AVERAGES ¢ 2 SD MDA 0.09 = 0,02
Ep-500 Thorium Purification, zrev C FOR 3 SAMPLES YIELD 13 * 20
EP-008 Heavy Blements EZlectroplating, rev 0
: Lab id TvaN
) rotocel
JD SIMMARIES Vergion ¥Yey

Page 2 {3 {5 Form

Version 3. 5§

Report date 04/319/9%

SUMMARY DATA SECTION
Page 13




TMA /RICHMOND

REPORTING GROUP 6107
Test § Maryix WATER Client Rocketdyme _
. $DG 5187 METHOD SUMMARY Contzact R44PIZS4034044
““tact Italy E. Pittman URANTOM, ISOTOFIC IN WATER
- ALPHA SPECTROSCOPY

RESULTS

Las RAW SOF-~ i: Uranium 2: Dranium 3: Uranium RESULT RATIOS (%}
CLIENT SAMPLE ID SEMPLE 1D TEST FIX  PLANCHEYT 233/234 235 238 N 143 2g  2+3 2

Preparation batch 2781-054

ASCM-25~-0022 (ringate) N503002~02 6107-002 4]
BLK (QC ID=23488) NSQ3002-04 §187-004 4]
LCS {QC ID=23487) NS03002-03 6107-003 ok
Nowipal values and limits from method RbLs (pCi/L) 0.5 0.5 0.5 100 4
Averages
METHOD PERFORMANCE
LAB RAR SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % % win keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781054 2¢ prep ervor 5.0 % Reference Lab Netebook 2781 pg. 054
AdCM-95-0022  {rinsace) W503002.02 0.206 85 ‘1266 S0 34 03/29/95 03/29 8S-017
BLK (QC ID=23488} N503002-04 $.200 : : 03/29/95 03/2% $8-019%

0.200 03/28/95 03/29 88-018

T ED=23487) N543602-03

Nominal values and limits from method 0.5 0.200 30-10% 300 100 180
PROCEDURES REFERENCE  ASTM 3872-390 AVERAGES + 2 SD MDA 0.3 * 6.8
Ep-04t Environmental Water Dissolution, rev i FOR 3 SAMPLES YIELD 53 + 2%
EP-510 Uraniom Purification, rev ¢
EF-008 Heavy Elements Electroplating, rev ¢
Lab id TMAN
. Protocol ROCKETDYNE
v 30 SUMMARIES Version Ver 1.0
T page 3 67 form DYD-CHS
SUMMARY DRTA BECTION Version 3,08
Page 14 Report date p4/39/9%




TMA/RICHMOND

REPORTIRG GROUP 6107
Test SR Matyix WATER Client Rocketdyne
DG 6107 METHOD SUMMARY Contract R44PIZIE034044

{7 atact- fraly B Pireman STRONTI(M, TOTAL IN WATER

BETA COUNTING

RESULTS
LAB RAW  SUP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET  Strontium 50

Preparation batch 2781-054

A4CM-95-0022 (rinsate] NSO3002-02 GLOT-002
BLK {QC 1D=23488} HNEOI002-08 6107~004
LCS (QC IDw23487) N503002-03 6LO7-003
Neminal values and limits from method RDLs ({pCi/L} 0.5

METHOD PERFORMANCE

LAB RAR  SUF- MOR ALYG  PREP  DILD- YIELD EYF COUNT FWEM DRIPT DAYS ANAL-
CLIERT SAMPLE ID SAMPLE ID TEST FIX pri/t L FAC TIOR % ¥ min keV KeV HELD PFREPARED YZED DETECTOR
Preparation batch 2781-054 29 prep error 10.¢ ¥ Reference Lab Wotebook 2781 pg. 053
A4CM-95-0022  {rinsate) N503002-02 : : 576" 34 03/29/95 03/29 LBG-015
BLK (QC ID=23488) NS03002-04 578" 03/29/95 03/2% LBG-016
LES {QC ID=23487) N503002.03 20: 03/2%/35 03/29 LBG-001
;;:Ql values and limits from method ¢.5 1.60 208 180
PROCEDURES REFERENCE HASL 300/8R-01,-G2 AVERAGES % 2 SD MDA 0.3 + 0.5
EP-040 Envizrenmental Water Rissclution, rev 1 FOR 3 SAMPLES YIELD __ 81 + .10
EP-500 Strontium-8%,90 - Purification, rev ¢
EP-519 Strontium-89, 30 Planchet Demounting and Yetrium
Purification, rev &
i Lab id TMAN
! Protocol ROCKETDYNE
0D SUMMARIES Vergion Ver 1.0
Page 4 : e 8 Sform DVD-CMS
SURMMARY DATA SBCTION Version 2. 06
Page 15 rRaport date §4/15/95
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TMA /RICHMOND

REPORTING GROUP 6107

Test GAM Matrix WATER Client Rocketdyne
SDG 6107 METHOD SUMMARY Contract R4APIZI4034044
tact Iraly E. Pitrman GAMMA EMITTERS
K GAMMA SCAN
RESULTS
AR RN SUF-
CLIENT SAMPLE ID SBMPLE ID TEST FIX PLANCHET Cobalt 60  Cesium 137

Preparation batch 2781-054

A4CM-95-0022  (rinsate) NS03002-02 6107-002 b
BLK (QC ID=23488) N503002-04 6107-004 U
LCS (QC ID=23487) N503002-03 6107-003 ok
Kominal values and limits from method RDLs (pCi/L) 5
METHOD PERFORMANCE
a8 RAW SOF- MDA BLIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION %+ % min keV KeV HELD PREPARED YZED  DETECTOR

Preparation batch 2781-054 2¢ prep error 15 eference Lab Notebook 2781 pg. 054

AACM-95-0022  (rinsate) N503002-02 1.00 156 48 04/12/95 02, 04,00
BLK (QC ID=23488) NS023002-04 1.00 04/17/95% 02,04,00
LCS (QC ID=323487} N503002-03 100 = D3/24/95 02,04,00
Ne':h) values and limits from method 5 1.00 400 180

PROCEDURES REFERENCE ASTM 3645-85; EPA 201.1 AVERAGES + 2 SD MDA 2 & 1]
Ep-300 Gei{li} Preparation for Envirommental Samples, FOR 2 SAMPLES YIELD %
rev 0

oD SUMMARIES
Page § 88

SUMMARY DATA SECTION v
Fage 16

Lak id TMAN
Protecel ROCKETDYNE
Version Yer 1.9¢
Form DVD-CME
Version 3,06

Report date 4719795




TMA/RICEMOND

REPORTING GROUP 6107
Test H __ Mabrix WATER Client Rockebdyne
$DG 6107 METHOD SUMMARY Contract R44PJIZ94034044
Teact fralv E. Pittman TRITIIM IN WATER
: LIQUID SCINTILLATION

RESULTS
LAB RAW  SUF-
CLIENT SAMPLE 1D SAMPLE ID  TEST FIX PLANCHET Tritiom

Preparations batch 2781-054

A4CM-95.-0021 {rinsate) NBC3002-0% 6107-001
BLK (QC ITD=23488) HEQ3002-04 §107-004
LES (QU ID=23487) NEGA002-03 6107-003
Wominal values and limits from wmethod RDLs (pCi/L} 500

METHOD PERFORMANCE

LAE RAR SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TIOR 3 ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-054 Z¢ prep error 0.0 % Refexence Lab Notebook 2781 pg. ¢

03/21/95 03/22 LSC-004

AJCM-25-0G2] {rinsate) N503002-01
BLK (QC ID=23488) R503002-04 03/22/95 03/2Zz LSC-004
LOE Q0 ID=232437) N503002-03 03/22/95 03/22 L&C-004

51 values and limits from method 500 2.0100 50 180

"
<

PROCEDGRES REFERENCE EPA 506.0; ASTM 2476-81 BAVERAGES + 2 8D MDA 3GO
EP-210 Tritium in Water by Distillation, rev © FOR 3 SRMPLES YIELD

"

Lah id IMAN
I
Protocol ROCKETDYND
version Ver 1.9 ..

| .00 SUMMBRIES
' Form DYD-CMS

Page €
SUMMARY DATA SECTION . e {) Vergion 3. 06
' { Report date 0a/13/95

Page 17







2@&3@4

[1/)
Thermo Analytical Botet # 1A

Bl

2030 Wright Avenue

PO, Box 4040

Richmaond, CA 94804-0040

(510 235-2633 Fax: 235-0438

Apri 21, 1995

Mr. Alex Kiein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91309-7922

Ref: Customer P.O. No. R44PJZ94034044
TMA/Richmond Report N4-12-033-6103

Dear Mr. Klein:

Enclosed is a revised final data report for radiochemical analyses on the eleven soil samples
collected November 17 through November 22, 1994. These samples were received at
TMA/Richmond on December 9, 1994.

Sample A4CM-94-0007 was requested for strontium-90 re-apalysis because the original data did
not reflect the normal level of activity for the sample. The sample was re-analyzed with a new
LCS and reagent blank for Strontium-90 Analyses. Sample A4CM-94-0005 was used to re-
analyze a new LCS and blank for isotopic plutonium. Also, a new LCS and reagent blank were
analyzed for isotopic thorium. The re-analyzed data has been reviewed and compared to the
original data. The conclusions are presented in the case narrative; the re-analyzed data sheets
are being submitted along with the revised report.

If you have any questions regarding this data, please call me at (510) 235-2633.

Cﬁﬁsemiy,

" Taly E. Pittman
Program Manager

Enclosure:  Data Package 6103 (rev)
Copies of Data Sheets

A Uivigion of Thermo Process Systems inc.. 2 Tharmo Eleciron comoany



TMA/Richmond

Report N4-12-026-6103 Rockwell International Corp.
Sample Delivery Group 6103(rev) Contract R44PJZ294034044
Case Narrative April 21, 1995
1.0 GENERAL

2.0

TMA/Richmond Delivery Group 6103 consists of eleven soil samples received on
December 9, 1994,

ANALYTICAL NOTES

‘The internal quality control consists 5% each of laboratory control samples, blanks and

replicates. The QC samples are prepared by the Quality Control Department, and copies
of the QC Notebook pages are included in the data package.

The blanks and laboratory control samples are created using the 1989 ASTM formula for
moderately hard water, listed in Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mg/L
CaSO,.2H,0 60 mg/L
MgSO, 60 mg/L

KClI at 4.0 mg/L -specified in the table- but is not added since KCI contains natural “K
which raises the gamma background spectra considerably.

2.1  Strontium-90 Re-Analyses

Sample A4CM-94-0007 was re-analyzed along with a new laboratory control
sample and reagent blank in sample prep batch 2781-060. No problems were
associated with this analyses. After comparing the original to the re-analyzed
data, the following difference between the two data sets was found. The original
value for A4CM-94-0007 was 1.9 pCi/g + 0.13 20 error. The re-analyzed results
yielded a resuit of 0.016 pCi/g +0.072 (Zsigma) error. The new LCS was
counted for less than the nominal 200 minute count time; however, the RDL was
achieved despite the shorter count times.

2.2 Thorium 228/230/232 Analyses
The new LCS and reagent blank are shown in the Method Summary with sample
prep group 2781-016A, because no sample were associated with these QC
samples, the DVD report would not have reported values. The original report
had a result for the reagent blank that was underline. The value reported was
underlined because the result was greater than the Blank’s MDA; however, the
RDL was achieved. The MDA for the new LCS and blank are both below the

RDIL.. ==
A

Thermo Analytical



TMA/Richmond
Report N4-12-026-6103 Rockwell International Corp.

Sample Delivery Group 6103(rev) Contract R44PJZ294034044
Case Narrative April 21, 1995

2.3  Plutonium 238, 239/240 Analyses
Sample A4CM-94-0005 was used for the re-analysis of a new LCS and reagent
blank in sample prep group 2781-060. No problems are associated with this
group. The differences noticed between the original and the reanalyzed data are
as follows: the LCS was underlined because the MDA was greater than the RDL.
This is not normally a problem because the activity of the LCS is significantly
greater than the MDA. No other differences could be found.

TViA

Thermo Analytical



REPORTING GROUP 6103
£l
Yo ShG 6103 Client Rocketdyme
{ Contact Leah G. Guerrero Contract R44PJ794034044

SUMMARY DATA SECTION

TABLE OF CONTENTS
Sample Summaries . . . . L
Prep Batch Summary . - . . 3
Work Summary . . . . 4
Method Blanks . . . . 8
Lab Control Samples . . . . 11
Duplicates . - . . 14
Data Sheets . . - - 16
g Method Summaries - . - . 37
End of Section - . . . 48
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Form DVD-T0C
Version 2.08
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Reviewed%%y Report date 04/21/65
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SPG £103

o atact Leah G. Guerrero

TMA/RICHMOND

REPORTING GROUP 6103

SAMPLE SUMMARY

Client Rocketdvne

Contract RA4APIZS4D34044

Duplicate (¥412026-01}

LaAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMFLE 1D SAS NO CUBTOLY COLLECTED
A4CM-94-000% S5FA AREA 4 SCIL N412026-01 11/37/94
A4CM-34-0002 SSPA AREA 4 S0IL N412026-02 11/17/94
KACM-94-0003 SSFA ARER 4 S0IL N412026-43 11/18/%4%
B4CHM-94 0004 SSFA AREA 4 SOIL N412026-04 11/18/94
AdCM-94-0005 S8FA AREA 4 SOIL N412026.05 11/18/94
B4CM-94-0006 SSFA AREA 4 SOIL N412026-06 11/18/34
A4 CM-594 0007 SSFA AREA 4. SOIL N412026-07 11/21/94
A4{M~ 54 ~D008 SSFA ARBA 4 SOIL N4i2026-08 11/2%1/94
A4CM-54-0009 SSFA AREA 4 SOIL N412026-09 11/21/94
AACM~94~0010 SSFA AREX 4 SOIL N412026-19 11/22/94
BACM-94-8011 SSFA AREA 4 501L W412026-11 11/22/94
Method Blank S0IL H412026-13
Method Blank S0II, N412026-16
Method Blank SOIL N412026-17
Lab Control Sample sOIL N412026-12
Lab Control Sample S0IL N412026-35
Lab Control Sample 501IL N412026-18

SSFA AREA 4 S0IL N412026-14 1:1/17/94

| JLE SUMMARY
Page 1
StaseaRY DATA SECTION

Page 1

Lab id TMAN
Protocel ROUKETDYNE

Form DVD-C8

Version 3,08

Yergion Yer 1.4

Report date 04721735
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leah G. Guerrero

TMA /RICHMOND

REPORTING GROUP 6103

QC SUMMARY

Client Recketdyne

Contract RAAPFE040340449

CHRIN OF % SAMPLE  RBASIS DAYS SINCE EAB DEPARTMENT

Q¢ BATCH  CUSTODY CLIBNT SAMPLE ID HRTRIX  MOIST AMOUNT AMOUNT RECEYVED COLL SAMPLE ID SAMPLE ID

6103 Methed Blank SOIL N412026-13 6103-013
Method Blamrk S0IL N412026~16  6103-016
Method Blank SGIL N412026-17 6103-017
Lab Control Sample SOIL N312026-12  €103-012
Laby Contreol Sample S01L N412026-15  €103-018
Lab Control Sample SOIL Ngi1ze26-18 6103-018
A4CM-94-0003 S0IL 7.0 12/0%/94 21 N4l12026-03 6103-0032
A4CM-94-0004 S0IL 7.8 12/09/94 21 N412026-04 6103-004
R4CM-94-0007 SOTL 7.0 12/09/94 18 N412026-07 6103-007
A4CM-94-0006 S0IL 8.7 12/09/%4 21 N412026-06 £103-006
A4CM-94-0008 801L 9.2 12/09/94 18 MN412026-08 6103008
R4CM~84-0005 50T 5.3 12/08/5%4 21 N412026-05% 6103-~005
A4CM-34-0003 S0LL i0.2 12/09/9¢ 18 N412026-0%  6103-00%
AGCM-94-0001 S0IL 10.5 12/09/9¢ 22 N412026-01 6103~-001
Duplicate (N412026-01) SOIL 10.% 12/08/94 22 N412026-14  6103-014
A4CM-94-0011 80IL 1G.6 12/69/94 17 ¥W412026-11 6103011
A4CM-94-0002 SOIL 16.8 12/08/94¢ 22 N412026-02 6183-002
A4TM-94-0010C SOIL 3.1 12/09/%4 17 N412026-10 6103-010

Lak id TMBN
Prococal ROCKETDYNE
I BUMMARY Version Ver i %
Page 1 Fors VD-0S
BUMMARY DATA SECTION Yersion 3.06
Report date 04721795

Page 2

:
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TMA /RICHMOND

REPORTING GROUP 6103
SDG 6103 Client Rockesdsme
#7 .ntact Leah G. Guerrero PREP BATCH SUMMARY Contract R4SPIZS4034044

PREPARATION ERROR PLANCHETS ANALYZED QUALX -
TEST MATRIX METHOD BATCH 2 ¥ CLIENT MORE RE BLANK I£5 DUP/ORIG MS/ORIG FIERS
Alpha Spectrogcopy
PU 85015 Plutonium, lsotopic in Soil 2781-016 5.0 6 1 1 /0
2781-016B8 5.0 4 1 1 0f1
2781-068 2.0 3 & 1
TH SOIL Thorium, Isotopic in Soil 218Y-018 5.0 16 1 1 1/0
2781~016A 5.¢ 1 2 2 o/
U SOIL Uranium, Isotopic in Soil 2781-016 5.0 i1 1 i 1.1
Beta Counting
SR S0OIL Strontium, Total in Seil 2781-016 10.0 10 1 T 1/1 X
278i-080 G0 kS 1
Gamma Spectroscopy
GAM S0TL Gamma S¢an 2781-016 15.¢ it 1 1 1/3
Liguid Scintillation
H . 5o Tritium-Soil 2781-016 10.0 11 1 1 1/%

v
licates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Buplicate or Spike sample.

lab id IMAN
Protocol ROCKETDYNE
Vergion Ver 1.0
Form DVD-PBS

BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Fage 3

Version 31 08

Reporn date §4/21/35




TMA/RICHMOND

REPORTING GROUP 6103
Client Rocketdyme
Contract R44PJZ224034044

SDG £102
1tact Leah G. Guerrero

WORK SUMMARY

CLIENT SAMPLE ID 1AE SAMPLE ID

LOCHTION MATRIX COLLECTED SUE-
CUSTODY BAS no RECEIVED  PLANCEET TEST FIX ANALYZED REVIEWED BY  METHOD
AACM-94- 0001 N412026-01 6103-001 GAM 01/18/95 01/27/9% LGG Gamma Scan
SSFA AREA 4 SOIL 11/17/%4 £103-001 " 01/08/9% 01/15/95 LGG Tritium-Seil
12/68/794  6103-G01 FU R 01/19/85 ©01/23/%5 EGG Plutonium, Isotopic in Soil
6103-001 SR 01/13/95 0Q1/23/95 LGG Strontium, Total in Soil
6103-001 TH Al 01/18/9% 01/23/95 LGG Thorium, Isotopic in Soil
6103-002 U 01/12/95 01/15/%5% LGG Uranium, Isetopic in Soil
R4CM-94-0002 N412026-02 6103-002 GAM 01/19/9% 031/27/9% 1EG Gamma Scan
SSFA AREA 4 SCIL 11/17/94 6103~002 E 01/05/85 01/15/95 LGG Tritium-Soil
12/09/%4  6103-0D02 U 01/10/95 01/:3/95 GG Plutonium, Isctopic in Soil
6103~002 SR 01/13/95 ©031/23/95 IGG Strontium, Total in Soil
6143-002 TH 031/32/9%5% 01/17/9% LGG ‘Thorium, Isotopic in Soil
6103-002 U 03/12/95 01/153/95 LGS Uranium, Isotopi¢ in Soil
Aa(M-94-0003 N412026-03 6103-003 GaM 01/48/95 01/27/95 LGG Gamma Scan
SEFA AREA 4 SOIL 11/18/94  8103-503 2 01/05/95 ©1/15/95 LGG Trivium-Soil
12/09/94 6103-003 PO Al 01/18/95 01/23/95 LGG Plutonium, Isotopic in Seil
6103-003 SR 01/13/95 01/23/%% LGG Strontium, Total in Seil
6103-003 TR 01/312/95 01/17/9% LGG Therium, Isotopic in Soil
£103-003 u 01/12/95 01/15/9% 116G Uranium, Isotopic in Seil
R4CM-94-0004 Wa12026-04 6103-004 GAM 01/20/95 01/2%/95 LGG Gamma Scan
SSFA ARED 4 SOIL 11/18/%4 6L03~004 =3 01/65/95 01/15/95 IGG Tritium-Soil
12/09/94 6103-004 PU Al 01/31%/95 031/23/9%5 146 Plutonium, Isotopic in Soil
6103-004 SR 01/13/9% 01/23/9% LGG Strontium, Total in Seil
£103-004 TH 01/12/95 03/17/%5 LGG Thorium, Isotopic in Soil
63103-004 u 01/12/95 01/15/9%5 LGG Uranium, Isotopic in Soil
B4CM-94-0005 M412026-05 6103-005 GAM 01/28/%5 01/27/9% IGG Gamma Scan
SSFA AREA 4 SO1L 11/18/94 §103-005 H 031/05/95 ©£1/15/9% LGG “Tritium-Soil
13/03/%94  6103-00%5 PU AL 03/23/95 ©04/21/95 IEP Plutgnium, Isotopic in Soil
£103-005 SR 01/13/95 ©:1/23/9% LGS Strontium, Total in Soil
6103-085 TH 01/12/%% 01/17/9%%5 LGG Thorium, Isotopic in Soil
6103-005 k] 0L/12/%5  0:/15/%% LGG  Uranium, Isotopic in Soil
j Lap id THMAN
Protocol ROCKETDANE
RK SUMMARY Version Ver 1.0
Page 1 Form WND-0AS
SUMMARY DATA SECTION Version 3.0&
Page 4 Report date 04/21/9%




TMA /RICHMOND

REPORTING GROUP €103
S0G 63103 Client Rocketdyme
atact Leah G. Guerraro WORK SUMMARY, cont. Contract R44PIZ94034044
CLIENT SAMPLE ID LXB SAMPLE ID
LOCATION MATRIX COLLECTED sur-
CUSTODY SAS no RECEIVED  PLANCHET TEST FIX ARALYZED REVIEWED BY  METHOD
ALCM-94-0006 H412026-06 $103-006 GAM 01/26/95 ©01/27/95 LGG Gamma Scan
SSFA AREA 4 S0IL 11/18/94  6103-006 H 01/05/95 01/15/95 LGG fTririum-Soil
12708794  6103-006 PO 01/13/%5 01/17/%5 LGG  Pluronium, Isotopic in Soil
§103-006 SR GL/33/e5  01/23/85 LGG  Strentium, Total in Scil
6103006 TH 03/32/95 $3/17/95 IGG Thorium, Isotopig in Seil
6103-006 #] 01/12/%% 01/15/95 LGG Uranium, Isctopic in Seil
B4ACM-84~-0007 W412026-07 6103807 GAM 01/20/95 01/27/95 1GC Gamma Scan
SSFA AREA 4 SOIL 11/21/94  6103-007 H 01/05/95 01/15/9% IGG Tritium-Soil
12709794  6103-007 PO AY  01/1%/%% 01/23/%5 LGG Plutonium, Isotopic in Seil
6103007 SR A2 03/22/95 04/21/95 IEP Stromtium, Total in $oil
&103-007 TH 01/12/9%5 01/17/%5 143G Thorium, Isotopic in Soil
8103067 ] 0:/32/95% 1/15/9%5 LGG  Uranium, Isotepic in Seil
R4CM-94-0008 N312026-08 6103-008 GAM 61/20/85 01/27/%5 LGG Gamma Scan
SSFA AREA 4 80IL 11/21/984  £103-008 34 03/05/79% 01/15/9% 166G Tritium-Soil
12/08/%4  6103-008 PU 01/13/35 01/17/9% 1GG Plutonium, Isotopic in Soil
6103008 SR 01/13/9%5 ©£1/23/95 ILGG Strontium, Total in Soil
a103-008 TH 03/13/9% 01/17/9% LGG 'Thorium, Isotopic in Soil
8103008 1¢] 01/12/8% 01/15/95 LGG Uranium, Igotopic in Seil
A4CM-54-0009 N412026-08 £103-00% GhM OL/20/9% OL/R7/9S  ILGG  Gamma Scan
SSFA AREA 4 S0IL 11/21/94  6103-009 H 01/0%/85 01/15/9% LGG Tritium-Soil
12/09/94 6103-00% PU 01/13/95 ©01/17/95 LGG Pluronium, Isotopic in Soil
6103-409 SR 0L/13/9%  01/23/95 LGG Strontium, Toral in Soil
6103-00% TH 01/13/9% 01/17/95 LGG Thorium, Isotopic in Soil
6103008 ki 01/12/%% 01/15/9%% LGG Uranium, Isotopic in Soil
RACM-94 0010 N412026-10 6103-010 GaM 01/20/85 01/27/3%5 LGG Gamma Scan
SSFA AREA 4 S0IL 11/22/84 6103-010 H 0L/G3/95 01/15/95 LGG  Tritjum-Soil
12/09/94  6103-010 B BL/1E/95  VLSAT/9% LGS Plutonium, Isotopic in Soil
6103-0610 SR 01/13/95 01/23/95 LGG Strontium, Total in Soil
£103-010 TH 01/713/85 ©1/17/95 114G Thorium, Isotopic in Soil
61LG3-010 u QL/12/9% OL/15/%% L3G  Uranium, Isotopic in Soil

Lab 14 TMAN
Protecel ROCKETDYNE
Verszion Ver 1.8
Form DVDCWS

JRK SUMMBRY
Page 2
SUMMARY LATA SECTION
Page &

Version 3.04

Report date (472331795




TMA /RICHMOND
REPORTING GROUP 6103

Client Rocketdvne

EDG 6183
"’ ntact Leah G, Guerrero WORK SUMMARY, cont. Contract R44PIZ94034044
K;
CLIENT SAMPLE ID LAR SAMPLE ID
EOCKTTON MATRIX COLLECTED SUE-
CUSTODY SAS no RECEIVED PLANCHET TEST PIX MNALYZED REVIEWED »BY METHOD
A4TM-94-0032 R412026-11 6103-011 GAM Q1/23/95 01/27/9% LGG Gamms Scan
SSFA ARBA 4 501IL 11/22/%4 £103-0L1 H 81/06/95 01/15/95 LGG Tritium-Soil
12/03/98  6103-011 By 03/13/95 01/17/95 1GG Plutonium, Isotopic in Swil
6103-011 SR 01/13/85 0£1/23/795 LG6G6 Strontium, Total in Soil
§103-011 TE 01/13/9% ©1/17/%% LGG Thorium, Isotopic in Soil
6103031 u 01/12/9%5 01/15/%5 LGG Uranium, Isotopic in Soil
Method Blank N412026-13 6103~-013 GhM 01/23/95 03/27/95 LGG Gamma S$can
SOIL $103-013 S 01/05/95 01/15/95 LGG Tritium-Scil
61031-013 U 01/33/%% 01/17/95 kGG Plutenium, Isotepic in Soil
6€103-013 SR 01/13/9% ©01/23/95 LGCG Strontium, Total in Soil
§103-013 TH 01/13/95 01/i7/95 IGG Thorium, Isotepic in Soil
6103-013 U 01/12/88 01/23/95 IGC Uranium., Isotopic in Soil
Method Blank N412026-16 £103-016 BU 01/19/95% 01/23/%5 146 Plutonium, Isobopic in Soil
SQIL 6103-016 TH 01/38/98 01/23/98% LGGE Thorium, Isvtopic in Scil
Mepﬁod Rlank N412026-17 €103-017 PO 03/23/95 04/21/95 IEP Plutenium, Isotopic in Soil
4 SOTL €103-017 SR 03/22/95 04/21/9% IEP Strontium, Toral in Soil
6203017 - TH 03/24/95 Thorium, Isotopic in Soil
Lab Control Sample N412026-12 6103~012 GaM 01/23/9% 01/27/95 LGG Gamma Scan
SOLL 6103-012 k:1 03./05/9% DL/15/95 LGG Tritium-Soil
6103012 PO 01/12/85 ©01/17/95 IGG Plutonium, Isotopic in Soil
6103-012 SR 01/13/95 01/23/95 LGG Strontium, Total in Soil
6103-012 TH 01/33/9% 03/17/9%5 LGG  Thorium, Isotopic in Seil
6102012 I 0L/14/35  91/17/95 LGG Uranium, Isoctopic in Seil
Laly Centrol Sample ¥4312026~15 6103-013 PU 01/18/%5 01/23/3% LGG  Plutonium, Isotopic in Soil
SOLL 6103-015 TH 01/18/95 03L/23/95% LGG Thorium, Isotopic in Seil
Lab Control Sample N412026-18 6103~-018 PO ©3/23/95 04/21/95 IEP Pluteonium, Isotopie in Seil
g0IL €163-018 SR 03/22/9% 04/21/95 IEF Strontium, Total in Soil
6103-018 TH 03/23/9%8 Thorium, Isovopic in Soil

RK SUMMARY
Page 3

SIUMMARY DATE SECTION
Page §

Lab id
Protocol

TMAN
ROCKETDYNE

Version ¥er .G

Form DVD-CHE
Version 3,08

keport date $4/231/95




TMA /RICHMOND

REPORTING GROUP 6103
SDG 6103 Client Rocketdvns

i " rontacr Leah G Guerrers WORK SUMMARY, cont. Contract R44PJIZ94034044

W

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUP~

COSTonY SAS no RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD

Duplicate (N432026-01) Nai2026-14 £103~014 GAM 01/23/%5 0L/27/9%5 LGG Gamma Scan

SSFA AREA 4 80IL 1x/17/94 6103-014 H 01/65%/9% 01/15%/95 1LGG Tritium-Soil

12/09/94 6103-014 PO 01/13/95 01/17/95 LGG Plutonium, Igotopic in Soil

6103-014 SR D1/13/95 01/23/95 LGG Stronpiuym, Toral in Soil
6103-014 TH $1/13/95 031/20/95 146G Thorium, Isctopic in Seil
6§103-014 U 01/14/9%% 01/17/9% LGG Uranium, Isotopic in Soil

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAS no METHOD REFERENCE CLYENT MORE RE BLANK ILS  DOP SPIKE TOTAL

- GRM Gamma Scan 13 1 1 1 14

H Tritivm-Soil EPA 906.0; ASTM 2476-81 13 1 1 3 14

PO Plutonium, Isotopic in Soil HASY 300/PU-02 11 3 3 1 18

SR Srromtium, Total in Soil HBASL 3G0/SR-01,-02 33 2 2 1 16

Thorium, Isctopic in Soil 11 3 3 1 18

Uranium, Isotopic in $oil HASL 300/U-04 11 1 kS 1 14

66 11 11 [} -2

! Lab id THMAN

R } Protocol ROCKETDYNE
LU ORK SUMMARY | Version ¥er 1.0 |
pPage ¢ ! Form DVD-CWS |

SUMMARY DATA SECTION ; Yersion 3_0§
i

Page 7 Repovt date 04/231/7%%




TMA/RICHMOND

REPORTING GROUF 6103

METEOD BLANK

Contact Leah G. Guerrerec

8DG £103 Client Rocketdvne
Contract R44PJZ294014044

Lab sample id N412026-13

Dept sample id €193-013 Materiali/Matrix

Client sample id Method Blank

SOIL

RESULT 20 ERR

| ANALYTE CAS NO pCifg  {COUNT) pCify FIERS  TEST
Tritium 0.072 0.5 H
Strontium %0 10098-937-2 0.083 c.5 8R
Thorium 230 14269-63-7 0.03¢9 0.1 TH
| Thorium 232 7740-29-1 0.023 0.1 TH
Uranium 233/234 11-08-3% G.008 0.01 U
Uranium 235 14117-96-1 0.004 0.01 4]
Uranium 238 T440-61-1 0.003 0.01 u
Plutonium 238 13981-16-3 0.002 G.01 PU
Plutonium 239/240 1¢6~-12-8 0.004 0.01 PU
yQAMMA SCAN ANALYTES
R -
. GAM
Manganese 54 GaM
Ceobalt 58 GAM
Iron 5% GAM
Cobalt 60 GAM
Zing 65 GAaM
Niobium 94 GAM
Ruthenium 103 GAM
Ruthenium 106 G GAM
Tin 113 0.067 GAM
Cesium 134 p.008 GAM
Cesium 137 0. 006 0.02 GAM
Cerium 144 0.03 GAM
Europium 152 S06.01 GAM
Europium 154 4.0687 GaM
Europium 155 5.0z GAM
Radium 226 B+ b S GAM
Thorium 232 9.03 GAM
Lab id TMAN
S Protocol ROCKETDYNE
" ' ETHOD BLANKS Version Ver 1.0
B page 1 Form DVD-DS
SUMMARY DATA SECTION Version 306
Page 8 Report date 04/231/9%5




TMA/RICHMOND

REPORTING GROUP 6103

METEOD BLANK

SPRG 6103

Client Rocketdvne

Contact Leah G. Guerrero

Contract R44PJZ54034044

Lab sample id N412026-16
Dept sample id 6103-016

Client sample id Method Blank

Material/Matrix

SCIL

RESULT 2¢ ERR

MDA RDL QUALY ~

ANALYTE CaAS NOD pCi/g (COUNT) pCi/g pCifg FIERS  TEST
Thorium 230 14269-63-7 0.030 0.1 TH
Thorium 232 7740-29-1 0.006 0.1 TH
Flutonium 238 13981-16-3 0.002 0.01 PU
Plutonium 23%/240 10-12-8 ¢.001 0.01 PU

. THOD BLANKS
Page 2
STMMERY DATA SECTION
Page §

Lab id TMax
Protocol RQCXETDYNE
Varsion Yer 1.4
Form PVD-28
Yersion 1,05
Report date 04/71/95




TMA/RICHMOND
REPORTING GROUP 6103

METHOD BLANK

SbG £102

Contact Leah 8. Guerrero

Client Rocketdyvne

Lab sample 1d N&12026-317
Dept sample id €3103-017

Contract R44PIZS4034044

Client sample id Method Blank

Material/Matrix

SOIL

RESULT 20 ERR

RDL QUALI-

RANALYTE CAS NO pCifg  (COUNT) pCi/g FIERS TEST
Strontium 90 10098-97-2 0.053 0.8
Thorium 228 0.028 0.1
Thorium 230 14269-63-7 0.046 0.1
Thorium 232 T740-28-1 0.009 0.1
Plutonium 238 13981-16-3 0.004 0.01
Plutonium 23%/240 10-12-8 0.001 0.01
_ BLANK #323526
‘ Lab id TMAN
Protocol ROCKETDYNE
_iTHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 10 Report date (04/231/95

FA—



TMA/RICHMOND
REPORTING GRODP 6103

LAB CONTROL SAMPLE

SDG £103 Client Rockegfdvne
Contact Leah G. Suerrerc Contyact R44PJZ94034044
Lab sewmple id Hel2026-312 Client gample id Lab Control Sampie
Dept sampie id £103.012 Material/Matrix S0IL
RESULT 2¢0 ERR MDA RDL HIALI- ADDED 2g ERR REC 3¢ IMPS PROPOLOL

ARALTTE pCifg  (COUNT) pli/g plifg FIERS TEST plify pCi/g £ {(TOTAL) LIMITS
Tritium 0.22 0.5 H 0.9 B3-117
Styontiam 8o 0.46 2.5 SR 9.39 831-117
Thorium 230 0.23 G.1 TH 0.082 §0-120
Thorium 232 0.016 0.2 TH ¢
Uranium 233/234 0.10 0.01 u 0.065 BE-114
Uranium 235 0.09%3 0.01 u 0.050 84-116
Uranium 238 4.11 ¢.01 EH 0.084 85-115
Plutonium 238 0.003 0.031 PU a
Pilutonium 239/240 0.043 0.01 PI 0.012 TT-3123

GARM

GAM
HManganese 54 GAM
Cobalc 58 GAM
Iren 59 GAM
Cobalt &0 GaM
Zine £S5 GaM
Niohium 24 GAM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 137 G.017 2.82 GAM 0.015 T6-124
Cerium 144 GAM
Buropium 132 GAM
Buropium 154 GAM
Buropium 185 GAM
Radium 226 : i GAM
Thorium 232 _'1'?5'_ U GaM

Lab id TMAN

Protocol ROCKETDYNE
Version ¥Yer 1.8
Form DVD-LCS

ONTRCL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 11

Version 3,06

Report date g4/21/55




TMA/RICHMOND
REPORTING GROUP 6103

LAB CONTROL SAMPLE

DG 6102 Client
Contact Leah G Guerrero Congract

Lab sample id R4312026-15

Rocketrdwne

R44PJZ34034044

Client sample id Lab Control Sample

Pept sample id 6103-018 Material /Matrix SOIL
RESULT 2o ERR MDA ROT. QUALY - ADDED 20 BRR REC 3v LMYS PROTOCOL
RLYTE pCilg {COTRTY pCi/g pCifg FIERS TEST pCifg pCi/g % (TOTAL} LIMITS
Thorium 230 ¢.18 0.1 TH 83-117
Thorium 232 0.011 G.1 TR
| Plutonium 238 ¢.007 9.01 FU
Plutonium 239/240 0.041 0.03 PO TT-A23
! Lab id TMAN
Protocsl ROCKEIDYNE
I " NTROL SAMPLES version ¥gr 1.0
Page 2 Form DVD-LOS
SIMMRRY DATA SECTION Vergion 3,06
Page 12 Report date 04/21/95




TMA /RICHMOND
REPORTING GROUP 6103

LAB CONTROL SAMPLE

PG E103
Contact Leah G. Guerrero

Lab sample id R412026-18

Client Rocketdvne
Contract R44PIIS4034044

Client sampie id Lab Control Sample

Dept sample id £103-518 Material/Matrix S0IL
RESULT 20 ERR MDA RDL QUALI~ ADDED 20 ERR REC 3¢ LMTS PROTOCOL
BANALYTE pCifg  {COUNT} pCi/g pCi/fg FIERS TRST pli/g pCifg % {(TOTAL) LIMITS
Strontium 90 .48 6.5 SR .39 53-117
Tharium 228 0.03% [s 3 TH
Thorium 230 6.23 6.1 TH 0.072 78-122
Thorium 232 0.030 G.1 TH
Plutonium 238 G.0o27 6.0l P 0.034 85-11%
Plutonium 239/248 0.027 0.01 PU g.812 84-116
I8 #23527
, Lab id TMAN
o Provocel ROCKETDYNE
LY " JTROL SAMPLES version Yer 1.0
Page 3 Form DVD-LLS
SUMMARY DETA SECTION Vergion 3,48
Page 13 Report date §4/21/9%




TMA/RICHMOND

REPORTING GROUP 6103

DUPLICATE
SDG 6103 Client Rocketdyme
Contact Lesh §. Guerrero Contract R44PJZP4034044
DUPLICATE ORIGINAL
Lab sample id N412026-14 Lab sample id N413026-01 Client sample id A4CM-94-0001
Dept sample id §103-014 Dept sample id §103-001 Location/Matrix SSFA ARE2 4 SCIL
Received 12/0%/%4 Collected 11/37/94
% moisture _10.5 % molsture _18.5 thain of custody id
DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI~ RPD 3g PROT
ANALYTE pCi/g  (COUNT) pti/g pCi/g FIERS TEST pCifg  (COUNT) pli/fy FIERS % TOT LIMIT
Tritium 6.079 H T2
Strontium 50 0.057 SR L10
Thorium 230 0.13 TH .13
Thorium 232 .18 TH L13
Uranium 233/234 0.060 u 072
Uranium 235 (.018 g 019
Uranium 238 v 073
Plutonium 238 b 0T 3 0.005 U [elel)
T onium 2387240 " 0.005  0.005 PU s04
LA SCAN ANALYTES . UL
Potassium &0 GAM .93 34
Chromiun 53 GRM : U
Manganese 54 GAM 0.35 : U
Cobalt 58 GaM 008 U
Iron 59 GaM IR R
Cobalt 66 GAM 2.65 g
Zinc B85 GAM 0.1 U
Niobium 92 GaM 0.04 bij
Ruthenium 103 5 GaM .3 u
Ruthenium 106 u GAM G.% v =
Tin 113 4 GAM ¢.07 U -
Cesium 134 u GAM 0.08 U -
Cesium 137 0.02 caM 0,08 U 74 224
Cerium 144 L o GEM 8.2 -
Eurcpium 152 U 6.67" 2 GEM ¢.c8 U -
Buropium 154 w . o.08 T G s.05 T -
ropium 155 somi To.1 U Gav _ 5.1 G -
Radium 226 Ce.gsy sz . GaM i plsn . 6.1l 2 38

Lab id TMAN
Protocol ROCKETDYRD
Varsion Vey 1.

Form DVD-DUE

" JPLICATES

Page 1
SUMMARY DATA SECTION
Page 14

Version 3,26

Report date 04/21/9%




TMA /RICHMOND

REPORTING GROUP 6103

DUPLICATE, cont.
5DG 6103 Ciient Rocketdyne
Contact Leah G. Guerrerg Contract R44PJZ94034044
PUPLICATE ORIGINAL
Lab sample id M412026-14 Lab sample id N412026-01 Client gample id A4CM-94-0001

Dept sample id §i03-03s Dept sample id §103-001 Locgtion/Matrix SSFR AREA 4 SGIh

Received 12/08/94 Collected 311/17/94
¥ moisture _15.5 ¥ molsture 105 Chain of custody id
DUPLICATE 20 ERR MIA RDL QUALI- ORIGINAL, 2v ERR MEBA QUALI- RPD 3o ?ROTA
AMALYTE pCifg {COUNT} pCify pCifg FIERS  TEST plifg {CUUNT) pCi/fg FIERS %¥  TOT LIMIT
‘Thorium 232 0.i8 0.23

HOPLICATES
Page 2

SpsRY DATA SECTION

Page 15

Lab id
Protocel
Version
Porm
Version

Report date

TMAN
ROCKETDYRE
Ver 1.0

DV -SUE
3.06
Ba/21/9%




TMA/RICHMOND

REPORTING GRCUP 6103

DATA SHEET

SDG 6103 Client Rocketdvne
Contact Leah . Gusrrero Contract R44PJ794034044
Lab sample id N412026-01 Client sample id A4CM-54-0001
Dept sample id £103-001 Location/Matrix SSFA _ARE3 4 SOIL
Received 12/09/94 Collected 131/17/94
% moisture _10.5 Chain of custody id
RESUOLT 2¢ ERR RDL QUALI -
ANALYTE CAS RO pCi/g (COUNT) pCi/g FIERS TEST
Tritium 0.072 0.5
Strontium 90 100%8-97-2 0.10 a.5
Thorium 230 14269-63~7 0.13 0.1
Thorium 232 T740-29~1 G.13 6.1
Uranium 233/234 11-08-5 0.072 0.01
Uranium 235 14117-96-1 G.01¢% .01
Uranium 238 7440~61-1 0.073 0.0%
K?lutonium 238 13%881-16-3 Q.009 0.01
- rkonium 239/240 106-12-8 0.004 0.03
“MMA SCAN ANALYTES
| Potassium 40 .93
Chromiun 51
Manganese 54
Cobalt S8
Iron 59
| Cobalt 60
Zinc 65
Niobium 94
Ruthenium 103
Ruthenium 108
Tin 113
Cegium 134
Cesium 137 Q.02
Cerium 144
Europium 152
Buropium 154
Europium 155
Radium 22¢ £.11 GaM
\ Lab id TMAN
Protocol ROCKETDYNE
DATA SHEETS Version Ver 1.0
Page 1 Form DYD-DS
SUMMBRY DATA SECTION Version 3.0&
Fage 16 Report date 04/21/9%




TMA/RICHMOND
REPORTING GROUP 6103

001 .

DATA SHEET, cont

SPG 6103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ94034044
Lab sample id N4312026-01 Client sample id A4CM-94-0001
Dept sample id 6103-003 Location/Matrix SSFA AREA 4 SOIL
Received 12/09/54 Collected 11/17/%4
¥ moisture _10.5 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/fg pCi/jyg FIERS TEST
Thorium 232 0.23 GAM
i
Lab id Thay
3
; Protocol ROCEETDYNE
ATA SHERTS Version Ver 1.0
Page 2 Form DVD:DS
SUMMARY DATA SECTION Version 3.08&
Page 17 Report date 4723795




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

SDG 6163 Client Rocketdvne

Contact Leah §. Guerrero

Contract R44PJZ34034044

Lab sample id N412026-02

Client sample id A4CM-94-0002

SUMMARY DATA SECTION
Fags 18

Version

3.06

Dept sample id £103-002 Location/Matrix SSFA ARER 4 S0IL
Received 12/09/94 Collected 11/17/%4
% moisture _10.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS HO pCi/g  (COURT) pCi/g pCijfg FIERS  TEST
Tritium 0.071 0.5
Strontium S50 10098-97~2 0.096 0.5
Thorium 230 14269-63-7 0.14 0.1
Thorium 232 7740-29-1 0.17 0.1
Uranium 233/234 11-08-58 0.074 0.01
Uranium 235 14117-96-1 0.019 0.01
Uranium 238 7440-61-1 0.076 0.01
Plutonium 238 13981-16-3 0.006 0.01 U
. tonium 235/240 10-12-8 0.002 0.01 . PU
U MA SCAN ANALYTES .
Potassium 40 1.1 i
Chromiun 51 13
Manganese 54 G A
Cobalt 58 oo
Iron 59 u
Cobalt 60 <3
Zzinc 65 g3
Niobium 94 U
Ruthenium 163 U
Ruthenium 106 T
Tin 113 i U
Cesium 134 Comgl v
Cesium 137 0.076°  0.087 0.02
Cerium 144 g U
Buropium 152 B U GaM
| Europium 154 SR . I U GaM
Buropium 155 RS S S 1+ GAM
Radium 226 0u8S 0.12 GaM
Lab id TMAN
' Protocol ROCKETDYNE
" ATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS

Report date 04/21/95




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET, cont

SDG 103 Client Rocketdvne
Contact Legh 6. Guerrero Contract R44PJES4034044

Lab sampie id N412026-02 Client sample id A4CM-94-0002

Dept sample id §103-002 Location/Matrix SSFA AREA 4 BC0IL
Received 12/09/94 Collected 11/17/54

% moisture _10.8 Chain of custody id

RESULT 20 ERR DA RDOL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pcifg FIERS  TEST

Thorium 232

0.25

Lab 1d TMAN
Protocol ROCKETDYHE
JATA SHEETS Version Vexr 1.0
Page 4 Form DVD-DS

SUMMARY DATA SBOTION
pPage 13

Version
Report date

3.86

G4/21/735




TMA/RICHMOND

REPORTING GROUP 63103

DATA SHEET

SDG 8103

Client Reocketdvne

Contact Leah G. Cuerrero

Contract RE4PIZE4034044

Lab sample id N412026-03

Client sample id A4CM-%4-0003

Dept sample id £103-003 Location/Matrix SSFA AREA 4 SOIL
Received 12/08/94 Collected 11/18/94
% moisture 7.0 Chain of custedy id
RESULT 20 ERR RDL QUALY -~

ANALYTE Ccas No pCi/g  {(COUNT) pCi/g FIERS TEST
Tritium 0.087 ¢.5 H
Strontium 20 100%8-87-2 6.17 0.5 SR
Thorium 230 142639-63-7 0.14 0.1 TH
Thorium 232 T740-26-1 0.15 0.1 TH
Uranium 233/234 11-08-3% 0.084 ¢.01 u
Uranium 235 14117-96-1 0.021 o.01 U
Uranium 238 7440-61-1 0.081 0.01 %)
Plutonium 238 13981-16-3 0.009 0.01 I BU
7 —onium 239/240 10-12-8 0.004 0.01 . PU
“ohMA SCAN ANALYTES s
Potassium 40 1.2 o
Chromiun 51 UL
Manganese 54 s
Cobalt 58 _1ﬁ
Iron 59 EU
Cobalt 60 U
Zinc 63 u
Niobium 94 v
Ruthenium 103 -
Ruthenium 106 ol
Tin 113 9
Cesiuvm 134 R ¢ AR . o
Cesium 137 0.093" 0.053 - . 0.62
Cerium 144 g 0.3 (R
Buropium 152 LI 0.1 U
Buropium 154 U 008 Ul
Buropium 155 U L1 g
Radium 226 9,97 .14 e '
Lab id TMAN
Protocol ROCKETDYNE
ATA SHEETS Version Ver 1.6
Page & Form DVD-DS
SUMMARY DATA SECTION Version 3_.3¢
Page 20 Report date 04/21/%%5




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

DG 63103 Client Rocketdyne
Contact Leah §. Guerrero Contract R44PJZ94034044
Lab sample id N412026-03 Client sample id A4CM-94-0003
Dept sample id §103-003 Location/Matrix SSFA ARER 4 S0IL
Received 12/09/34 Collected 11/18/94
% moisture 7.0 Chain of custody id
RESULT 20 ERR MDA REL QUALI~
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS  TEST
Thorium 232 0.27
. Lab id TMAX
oo Protocol RQCKETDYNE
* .. JATA SHEETS version Ver 1.0
Page 6 Form BVD-DI
SUMMARY DATA SECTION Version 3.06
Page 21 Report date 04/21/9%




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

8DG 6103

Client Rocketdyne

Contact Leah G. Guerrero

Lab sample id N412026-04
Dept sample id £1903-004

Received 12/09/94

¥ moisture 7.0

Contract R44PJIZ94034044

Client sample id A4CM-94-0004
Location/Matrix SSFA AREA 4 SOIL
Collected 31/18/94
Chain of custody id

RESULT 20 ERR MDA RDL QUALT ~

ANALYTE CAS WO pCifg  (COUNT) pCi/g pCi/g FIERS TEST
Tritium 0.072 0.5 H
Strontium 90 10098-97-2 0.053 0.5 SR
Thorium 230 14269-63-7 ¢.16 8.1 TH
Thorium 232 T7740-25-1 0.1% 0.1 TH
Uranium 233/234 11-08-5 0.086 6.01 U
Uranium 235 14117-96-1 0.018 0.01 v
Uranium 238 7440-61-1 0.087 0.01 U
Flutonium 238 13981-16-3 0.004 c.01 PU
! tonium 239/240 10-12-8 0.004 0.01 PU
ZMMA SCAN ANALYTES
Potassium 40 1.2 GAM
Chromiun 51 GAM
Manganese 54 GAM
Cobalt 58 GRM
Iron 59 GaM
Cobalt 60 GAM
Zinc €5 GAM
Niobium 54 GAM
Ruthenium 103 o ey GAM
Ruthenium 106 U GAM
Tin 113 Y GAM
Cesium 134 s E : 37 u.. GAM
Cesium 137 0078 0.043 v R 0.02 aaM
Cerium 144 U 0.3 GAM
Zuropium 152 (NN ¢ S S YE GAM
Burcpium 154 I o SRR GaM
Burcpium 155 g GAM
Radium 226 0.0 0.13 Gam

JATA SHEETS
Page 7
SUMMARY DATA SECTION
Page 22

Lab id TMAN
Protocol ROCKETDYNE
Versjion YVer 1.0
Form DVD-DS
Versicn 3.06

Report date 04/21/35

L.



TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

Client Rocketdyne
Contract R44PJZ94034044

SDG £103
Contact Leah G. Guerrero

Client sample id A4CM-94-00042

Lab sample id N412026-04

Dept sample id £103-004 Location/Matrix SSFa_ ARERD 4 SOiL
Received 12/09/94 Collected 11/18/94
%¥ moisture 7.0 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCilg pCi/g FIERS  TEST

0.28

| Thorium 232

Lab id TMAN
Protocol ROCKETDYNE
JATR SHEETS Version Ver 1.9
Page 8 Form DVD-DS
SUMMARY DATA SECTION Version 3,86
Page 23 Report date 04/231/%5




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

SDbG 8103

Contact Leah G. Guerrero

Client Rocketdyne

Contract R44PIJZIS4034044

Lalk sample id N412026-05
Dept sample id £103-005

Received 12/09/94

% meisture

9.3

Client sample id A4CM-94-0005

Location/Matrix SSFA AREA 4 S0IL

Collected 11/18/54
Chain of custody id

RESULT 20 ERR MDA RDL QUALT -

' ANALYTE CAS NO pCi/fg  (COUDNT) pCi/g pCi/g FIERS TEST
Fritium 0.0672 O H
Stroativm 90 10088-97-2 G.058 SR
Thorium 230 14269-63-7 0.13 T8
Thorjium 232 7740-29-1 0.17 TH
Uranium 233/234 11-08-5 0.0712 U
Uranium 235 14117-96-1 0.016 u
Uranjum 238 7440-61-1 0.076 U

~Plutonium 238 13981-16-3 0.007 PU

- ©tonium 239/240 10-12-8 0.003 PU
"GaMMA SCAN ANALYTES
Potassium 40 1.3 GAM
Chromiun 351 GAM
Manganese 54 GAM
Cobalt 58 GAM
Izon 5% GAM
Cobalt 60 GAM
Zinc &5 GAM
Nicbium 94 GAM
Ruthenium 163 GaM
Ruthenium 106 I GAM
Tin 113 T GAM
Cesium 134 U 0.08 1 GAM
Cesium 137 0,16 0.078 0.02 GAM
Cerium 144 U ¢.3 U GAM
Burcpium 152 U G.1 u GAM
Buropium 154 S - 0.G7 U GAM
Eureopium 155 s 61 38 GAM
Radium 226 gL 80 - 0.1z GaM

JATHA SHEETS

Page 9

SUMMARY DATA SECTIOR

Page 24

Lab id TMAN

Version 3.06

Protocol ROCKETDYNE

4

Version Ver 1.
Form DVLD-DS

Report date 04/231/95

L R T e e -



TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET, cont

SDG 6163 Client Rocketdvne

Contact Leah ¢. Guerrero

Contract R44PJIZO4G32044

Lab sample id N412026-05%

Ciient sample id A4CM-84-0008

Pept sample id §103-005 Location/Matrix SSFA AREA 4 SQIL
Received 12/09/94 Collected 131/18/84
¥ moisture 9.3 Chain of custody id
RESULT 20 ERR RDL QUALI~

ANALYTE CAS NO pCi/g {COUNT)

pCi/g FIERS TEST

Thorium 232 0.32

. JATA SHEETS
Page 10

SUMMARY DATA SECTION

Page 25

Lab id
Protocol
Vargion
Form
Version
Report date

TMAN
ROCKETDYNE
Ver 1.0
oyvp-Ds
3.06 )
04/21/98




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

SDG 61063

Ciient Rocketdvne

Contact Leah G. Guerrero

Contract R44PJZ94034044

Lab sample id N412026-06

Dept sample id £103-00¢6

Received 12/09/94

¥ moisture 8.7

Client sample id A4CM-94-0006
Location/Matyix SSFA AREZ 4 SOIL

Collected 11/18/94

Chain of custody id

ANALYTE

CAS RO

RESULT 20 ERR MDA RDL QUALTI-
pCi/g {COUNT} pCi/fyg pCi/yg FIERS  TEST

Tritium
Strontium 20
Thorium 230
Thorium 232
Uranium 233/234
Uranium 235
Uranium 238
Plutonium 228
stonium 239/240
WIMA SCAN ANALYTES
Potassium 40
Chromiun 51
Manganese 54
Cobalt 58

Iron 59

Cobalt 60

Zine 65

Nicbhium 94
Ruthenium 103
Ruthenium 106
Tin 113

Cesium 134
Cesium 137
Cerium 144
Buropium 152
Buropium 154
Europium 155
Radium 226

10098-97-2
14269-63-7
7740-29-1
11-08-5
14117-96-1
7440-61-1
13981-16-3
10-12-8

.071
L0589
.14

15

.073
.017
.078
.003

PN
S0 = oA
PR

D000 000000
[=] [ :
[l [

o o OO 00000

.
[
o
[
<
=

GAM
GaM
GAM
GAM
2. . GAM
0.11 o ' ©- Gam

[w]
<>
[ 383
a ool

@ aa

_JATA SHEETS
Page 11
SUMMARY DATA SECTION
Page 26

Lab id TMAN
Protocol ROCKETDYNE
Version Ver 1.0
Form DYVR-DS
Version 3.06

Report date 04/21/55




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET,

cont

8DG 6103

Lab sample 1d H4$12026-06

Contact Leah G. Guerrerg

Ciient Rocketdyne . .
Contract R44PJZ94034044

Client sample id A4CM-94-0006

Dept sample id £103-00§ Location/Matrix SSFA AREBA 4 $0IL
Received 12/09/35% Collected 11/18/94
% moisture 8.7 Chain of custody id
RESULT 20 ERR MDA RDIL. QUALI~
ANALYTE CAS NO plifg  (COUNT) pCi/g pCi/g FIERS  TEST
Thorium 232 .27 GaM
, Lab id TMAN
R Protocol ROCKETDYNE
“.. . ATA SHEETS Version Ver 1.6
Page 12 Form DVD-BE
SUMMARY DATA SECTION Version 2.06
Page 27 Report date 84/23/9%




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

SDG §103

Ciient Rocketdyne

Contact Leah G. Guerrero

Contract R44PIZAS4034044

Lab sample id N412026-07

Client sample id A4CM-94-0007

Dept sample id £103-007 Location/Matrix SSFA AREA 4 S0IL,
Received 12/09/94 Collected 11/21/94
% moisture 7.0 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE Cas NO pCi/g  (COUNT) pCi/g pCifg FIERS  TEST
Tritium 0.075 0.5 H
 Strontium S0 10088-87-2 0.082 0.5 SR
Thorium 230 14269-63-7 0.14 .1 TH
Thorium 232 T740-28-1 0.15 a.1 TH
Uranium 233/234 11-08-5 0.098 0.01 U
Uranium 235 14117961 0.01e 0.01 U
Uranium 238 T7440-6L-1 0.083 0.01 U
Plutonium 238 13981-16-3 0.009 £.01 PU
- tonium 23%/240 10-12-8 6.004 0.01 PU
WMMA SCAN ANALYTES
Potassium 40 0.65 GAM
Chromiun 531 GAM
Manganese 54 GaM
Cobalt 58 GAM
Iron 59 GAM
Cobalt 60 GAM
Zinc 65 GaM
Niobium 94 GAM
Ruthenium 3103 GAM
Ruthenium 106 GAM
Tin 1313 U GAM
Cesium 134 i - GAM
Cesium 137 J0L057 0.034 0.02 - GAM
Eurcpium 152 g g - GAM
Europium 154 U U GAM
Buropium 155 R U GaM
Radium 228 cUipnER 0.064 . GAM
Thorium 232 R - S 0.16 GAM
Lab id TMam
Protocol ROCKETDYNE
JATA SHEETS VYersion Ver 1.0
Page 13 Form DVD-DS
SUMMARY DATA SECTION Version 3.806
Page 28 Report date 047/22/85




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

SDG §103

Contact Leah G. Guerrerg

Lab sample id N412026-08

Client Rocketdyne

Contract R44PJEg4034044

Client sample id A4CM-924-0008

Dept sample id £103-008 Location/Matrix SSFA AREA 4 S0IL
Recejved 12/09/94 Collected 11/21/54
% moisture Chain of custody id
RESULT 2¢ ERR MDA RDI. QUALT -
ANALYTE CAS RO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 0.071 0.5 H
Strontium 30 1006%8-97-2 0.064 Q.58 SR
Thorium 239 14269-63-7 0.14 0.1 TH
Thorium 232 7740-29-1 ¢.16 0.1 TH
Uranium 233/234 ii1-08-5 0.074 G.01 u
Uranium 235 14117-~96-1 0.018 0.01 U
Uranium 238 7440-61-1 0.077 0.01 &
RPlutonium 238 13981-16-3 0.008 0.01 PO
. tonium 23%/240  10-12-8 0.005 0.01 Py
&HMMB SCAN ANALYTES
Potassium 40 1.3 GAM
Chromiun 51 GamM
Manganese 54 GAM
Cebalt 58 GAM
Iron 58 GAM
Cobalt &0 GAM
Zine 6% GAM
Niobium 54 GaM
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GRM
Cesium 137 ¢.02 GAM
Cerium 144 2 GAM
Burcopium 152 B+ GAM
Europium 154 gL GAM
| Buropium 155 6.1 GAM
Radium 226 1.0 0.1% o GAM

. JATA SHEETS

rage 14

SUMMARY DATA SECTION

Page 29

Lab id TMAN
Protocol ROCKETDYNE
Version Yer 1.6
Form DVD:RS

VYersion

3.06

Report date $4/21/9%5




TMA/RICHMON
REPORTING GROUP 6103

DATA SEEET, c

D

ont

SDG §103

Client

Contact Leah G. Suerreroc

Contract

Rocketdyne

R44PIZ294034044

Lab sample id N412028-08

Client sample id A4CM-94-0008

Dept sample id £3103-008 Location/Matrix SSFA AREA 4 S0ILn
Received 12/09/94 Collected 131/21/94
¥ moisture 9.2 Chain of custody id
RESULT  2¢ ERR MDA RPL QUALI -
| ANALYTE CAS NWO pCi/fg {COUNT) pti/g pCi/g FYERS TEST
Thorium 232 0.30 GAM
Lab id TMAR
S Protocsl ROCKETDYNE
... JATA SHEETS Version Ver 3.0
Page 15 Form DVR-DS
SUMMBRY DATA SECTION Version 21.06
Page 30 Report date 04/21/95
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TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET

5DG 5103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJIZ94034044
Lab sample id N412026¢-09 Client sample id R4CM-94-0009
Dept sample id 6103-009 Location/Matrix SSFA_AREA 4 SOIL
Received 12/09/94 Collected 11/21/94
¥ moisture _10.2 Chain of custody id
RESULT 20 ERR MDA RDL QUALYI -
ANALYTE CAS NO pCi/g {COUNT} pCi‘g pCi/fg FIERS  TEST
Tritium 0.076 0.5
Strontium %0 100698-97-2 0.047 0.5
Thorium 230 14269-63-7 ¢.15 c.1
Thorium 232 7740-29-1 0.18 .1
Uranium 233/234 11-08-5 0.066 0.01
Uranium 235 14137-96-1 ¢.018 ¢.01
Uranium 238 T440-61-1 0.071 0.01
Plutonium 238 13981-16-3 0.40085 0.01
f L tonium 239/240 10-12-8 0.0063 0.0%
“GiiMA SCAN ANALYTES
Potassiuvm 40 1.2
Chromiun 51
Manganese 54
Cobalt 358
Iron 59
Cobaltr 60
Zing 65
Niobium %4
Ruthenium 103
Ruthenium 106
Tin 113
Cesium 134
Cesium 137 0.060 ¢.o2
Cerium 144
Europium 152
Europium 154
| Buropium 155
Radium 226 8.12
Lab id TMAN
; _ Protocol ROCKETDYNE
*. | .ATA SHEETS Version Vex 1.0
Page 16 Form DVD-DS
SUMMARY DATA SECTION Version 3_08
Page 31 Report date 04/31/35




TMA/RICHMOND
REPORTING GROUP 6103

Lab sample id N412026-09

Contact Leah G. Guerrero

Contract

DATA SHEET, cont
SDG €303 Client Rockepdyne

R44PJ794034044

Client sample id

A4CM-94-0009

Dept sample id £103-009 Location/Matrix SSFA ARER 4 501L
Received 12/03/94 Collected 11/21/94
% moisture _16.2 Chain of custody id
RESULT 2¢ ERR MDA RDL QUALI -
- ANALYTE CAS NO pCi/g (COONT) pCi/g pCifg FIERS TEST
Thorium 232 0.28 GAM
! tab id IMAN
S Protocel ROCKETDYNE
*. .ATA SHEETS Version Ver 1.0
Page 17 Form DVD-DS
Version 3.06

SUMMARY DATA SECTION
Page 32

Report date

04/21/38




TMA/RICHMOND

REPORTING GROUP 6102

DATA SHEET

SpG
Contact

Lab sample id

Leah G. Guerrerc

Contract R44PJZ94034

Client Rocketdyme

044

B412026-10

Client sample 1d A4CM-%4-001

0

Page 33

Dept sample id Location/Matrix SSFA _AREA 4 SOIL
Received 12/09/94 Collected 11/22/94
% moisture Chain of custody id
RESULT 20 ERR MDA RDL QUALI~
ANALYTE pCi/g  {COUNT) pCi/g pCi/g FIERS  TEST
Tritium 0.075 0.5
Strontium 50 10098-57-2 0.045 0.5%
Thorjium 230 14269-63-7 0.14 0.1
Thorium 232 g.17 6.1
Uranium 233/234 ¢.068 0.03%
Uranium 235 14117-96-1 0.815 C.01
Uranium 238 0.07% g.01
_Plutonium 238 13981-16-3 0.005 0.01
atonium 239/240 0.002 0.01
MA SCAN ANALYTES
Potassium 40 1.1
Chromiun S1
Manganese 54
Cobalt 58
Iron 5%
Cobalt 6C
Zinc 65
Niocbium %4
kuthenium 103
Ruthenium 108
Tin 113
Cesium 134
Cesium 137 6.02
Cerium 144
Europium 152
| Burcopium 154 :
Europium 155 U GaM
Radium 226 0.11 GAM
: Lab id TMAN
Protocol ROCKETDYNE
DATR SHEETS Version Ver 1.0
Page 18 Form DVD-DS
SUMMARY DATA SECTIOR Version 3_06
Report date 04/21/9%




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

SDG 63103 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJZ54034044
Lab sample id N412026-10 Client sample id BaCM-94-0010
Dept sample id £103-010 Location/Matrix SSF3 AREA 4 SCIL
Received 12/09/94 Collected 11/22/94
% moisture _11l.1 Chain of custody id
RESULT 20 ERR MDA RO, QUALT -
ENALYTE CaS WO pCi/g  {(COUNT) pCi/g pCi/g FIERS  TEST

Thorium 232

0.26

' _.ATA SHEETS
Page 19

SUMMARY DATA SECTION

Page 34

Lab id
Protocol
Version
Form
Varsion
Repoert date

TMAN
ROCKETDYNE
Ver 1.0
DVD - RS
3.06
0a/71/95




TMA/RICHMOND

REPORTING GROUP 6103

DATA SHEET

DG 8103 Client Rocketdvne
Contact Leah G. Cuerrero Contract R44PJZ94034044
Lab sample id N412026-11 Client sample id A4CM-94-0033
Dept sample id §103-0311 Location/Matrix SSFA ARER 4 SOIL
Received 12/09/94 Collected 11/22/94
% moisture _10.6 Chain of custody id .
RESULYT 20 ERR MDA RDL QUALI~
- AMALYTE CAS NG pCi/g (COONT) pCi/g pCi/fg FIERS  'TEST
Tritium 0.073 0.5 H
Strontium 90 10038~97-2 0.051 0.5 SR
Thorium 230 14269-63-7 Q.18 0.1 TH
Thorium 232 T740-29-1 0.17 ¢.1 TH
Uranium 233/234 11-08-5 4 0.11 0.01 U
Uranium 23% 14117-96-1 0.022 0.01 U
Uranium 238 T440-61-1 0.10 0.01 U
_Plutonium 238 13981-16-3 0.005 5.01 PU
~itonium 239/240 10-12-8 0.005 ¢.01 PU
“MMA SCAN ANALYTES
Potassium 40 1.2 GAM
Chromiun 51 GaM
Manganese 54 GAM
Cobalt 58 GaM
Iron 59 GAM
Cobalt €0 GAM
Zinc 6% GAM
- Niobium 94 GaMm
Ruthenium 103 GAM
Ruthenium 106 GAM
Tin 113 GAM
Cesium 134 GAM
Cesium 3137 0.02 GAM
Cerium 144 GAM
Buropium 182 GaM
Buropium 154 o GaM
Buropium 155 3] GAM
Radium 226 .13 GaM
. Lab id TMAN
. Protocol ROCKETDYNE
“. OATA SHRETS version Yer 1.0
Page 20 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 3% Report date 04/21/95




TMA/RICHMOND
REPORTING GROUP 6103

DATA SHEET, cont

SbG £103 Client Rocketdyne
Conract Leah G, Guerrero Contract R44PIZS4034044
Lab sample id N412026-11 Client sample id A4CM-34-0011
Dept sample id 6103-011 Location/Matrix SSFA AREA 4 80IL
Received 12/09/94 Collected 11/22/94
% moisture _10.6 Chain of custody id
RREULT 2 ERR MDA DL QUALY~
ANALYTE CAS NO pCifg  {COUNT) pCifyg pCi/g FIERS TEST
Thorium 232 0.28
Lab id TMAN
. Protoccl ROCKETDYNE
HATA SHEETS Version Ver 1.0
Page 2% Form DVD-DE
SUMMARY DATA SECTION Vergion 3.086
Page 36 Report date 94/231/35




Test PU__ Matrix SOIL
SDG 53103

TMA/RICHMOND

REPORTING GROUP 6103

METHOD SUMMARY

PIUTONIOM, ISCIORIC IN B0IL

ALPHA SPECTROSCOPY

Client Rocketdyne

Contract R44PIZS4034044

RESULTS

Lalh RAW sUP- Plutonium Plutonium
CLIENT SRMPLE ID SAMPLE ID  TEST FIX PLANCHET 238 239/240
Preparation batch 2781-016
A4CM-94 - 0002 B4i12026-02 6303~082 g
A4{M-94-0006 KN412026-06 £103-006 u
AACHM-94-0008 N4:12026-08 6102-008 4]
BACM- 94 - 0009 N412026-05 £103-009 u
AGCM-94-0010 N412026-10 6103-010 G
A4CM-94-0011 N412026-11 6103-011 o
BLK {QC ID=22626) N412026-13 6103-013 U
LCS {QC ID=22620} R412026-12 6102-012 ok
Duplicate [RH422026-01) N4IZ2026-14 §163-014 -
Preparation batch 2781-0188
A4CM-94~0003 N412026-01 Al £103-001 4]
A4{M-94~0003 N412026-03 Al 6102-0863 u
A4CM-34 - 0004 N412026-04 Al 6163-~004 o
AsTM-24-0007 N412026-07 Al 6103-007 U
BLK (QC ID=22337} N412026-16 6103-£18 u
L{F" 1T ID=22835) N412026-1% £1G3-015 ok
Preparation batch 2781-060
A4CM~-94-0005 N412026-08 A 6103~045 u
BLK {QC ID=23526; N412026~17 €103-017 b4/
LCB {QC ID=23%27) N412026-18 6103-018 ok
Reminal values and limits from method RDLs {(pCi/g} 6.01 061

7D SUMMARIES

Page i
STRMARY DATA SECTION
Page 37

Lah id
ProTocol
Version
rors
Version

Repore date

TEMAN
ROCKETDYNE
Ver 3 0
DVD-HS
3. 08

04/2178%




TMA /RICHMOND

REPORTING GROUF £103
Test P Matrix SOIL Ciient Rocketdyne
" spG 6103 METHOD SUMMARY Contract R44PIZI4034044
cact Leah G. Guerrers PLODONIM, IS0TORIC IN SOIL

ALPHA SPECTROSCOPY

METHOD PERFORMANCE

. LA RAW BUP- MARX MDA ALIQ FREP DILD- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TIOR % % min keVv XeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-016 2¢ prep ersor 5.0 ¥  Reference Lab Notebook 2781 pg. 016

A4CM-94-0002 N412026-02 . 3.00 : ©63 54 01/10/95 (1/10 SS-028
R4(M-94-0008 N412026-04 3.900 56 01/10/9% ©1/13 S58-055
A4CM-54-0008 N412026-08 3.60 53 01/16/9%5 ©0if1i3 8S-087
A4CM-94-0009 ¥412026-09 3.00 53 01/10/95 01/13 SS-080
A4CM-54 0010 N412026-10C 3.00 S2 061/10/85 (1/13 88§-961
ReCM-24-0011 N412026-31 3.00 52 01/10/95 0i/13 $5-062
BLE {QC ID=22626) M412026-13 3,00 01/10/95 01/13 B55-065
ICS {QC ID=22620} N412026-12 3.60 01/18/%5 ©1/13 §§-063
Tuplicace (N412026-01) R412026-14 3.00 57 01/10/95 (1/13 S$S5-066

Preparation batch 2761-016B 2¢ prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 016
. §3 0L/19/95 01/1% S5-027

A4CM-94-0001 N412026-03 Al 3.
A4CM-94-0003 W412026-03 M 3. 62 01/18/85 01/1% SS-028
A4CM-94-0004 N412026-04 A1 3. 62 01/19/95 01/15 §5-043
A4CM-94-0007 N412026-07 Al 3. 5% 91/1%/%% ¢£i/1i% S5-030
BLE (QC ID=22937) N412026-16 3. 01/18/55 01/19 $S-04d
.+ ID=22935) N412026-15 3. 01/18/95 01/1% S5-041
Preparation batch 2781-060 2¢ prep error 5.0 ¥ Reference Lab Notebook 2781 pg. 060
A4CM-$4-0005 N412026-05 a g3 1014 126 03/24/85 03723 58040
BLK (QC ID=23526) H412026-17 LS 1013 93/23/95 03/23 SS-044
€8 {QC ID=23527) N412026-18 ] 03/22/95 05/23 S$5-045
Nominal values and limits from method 0.01 3.00 20~105 500 100 180

~ PROCEDURES REFSRENCE  HASL 300/PU-02 AVERAGES £ 2 5D MDA 0.03 =+ 6.0
EP-DEQ Scil Preparation, rev § FOR 18 SAMPLES YIELR 64 * 16
EP-470 $0il Disgoluticn, zev 0
EP-940 Plutonium Purification, rev ¢
EP~Q0S8 Heavy Blements EZlectroplating, rev 0§ E
" Lab id TMAN
Provocol RDCRETDYNRE
D STMMARIES Vergion ¥er 1.0
Page 2 Fors DVR-CMS
SUMMARY DATA SECTION Versiosn 3.08
Page 38 Reporr, dave 24731745




Test TH  Marrix 80T
SDG £103

.\aaca Leah G. Guerrero

TMA/RICHMOND

REPORTING GROUP 6103

METHOD SUMMARY

THORYUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

Client Rocketdvne

Contract R44PIZ54034044

RESULTS

128 RAW SUP-
CLIERT SAMPLE 1D SAMPLE ID  TEST PIX PLANCHET Thorium 228  Thorium 230  Thorium 232
Preparation batch 2781-016
A4CM-94-0002 H412026-02 6103-002 6.94
BACM- 926003 1412026-03 £103-003 ¢.90
A4CH-94-0004 N412026-04 6103-004 1.0
R4CM-94-0005 N412026-085 61030085 0.69
h4CM-94-0006 N412026-06 £103-006 0.75
AGCHM-94-0007 N412026-07 6103-007 0.82
A4CM-94-0008 N412026-08 6103-008 0.82
R4CHM~94 000D W412026-09 €103-009 0.81
A4CM-94-0010 N412026-10 6€103-010 0.72
A4CM-94-0011 N412026-11 £103-011 0.95
BLK (QC ID=322524) N412026-13 6103-013 0.058 J
LCS (OC ID=22618) N412026-12 6103-012 ok
Duplicate (N412026-01)  N412026-14 6103-014 ok
Preparation batch 2781-016A
B4CM-94-0001 N412026-01 A1 6203-001 1.0
' N412026-16 . 6103-016 . p.ese T
Medinad Blank N412026-17 £103-017 6.091 J
LCS {QC ID=22936) N412026-15 6103-015 ok
Lab Control Sawmple N41Z026-18 6103 -018 ok
Nominal values and limits from method RDLs {pCi/q) ¢.1 0.1 0.z

| AOD SUMMARIES
Page 3
SUMMARY DATE SECTION
Page 3%

Lab id
Protocol
Varsion
Tare
Varsicn

Report date

ROCKETOYNE

YVer 1.0

BV GEE
3. 0E

04/237/88




TMA/RICHMOND

Test IE__ Matwix SQIL
SRG 6103

_stact Leah G. Guerrero

METHOD PERFORMANCE

REPORTING GROUP 6103

METHOD SUMMARY

THORIUM, ISQIOPIC IN SOIL
ALPHA SPECTROSCOPY

Client Rotkeidwme

Contract R44APJIZH4034044

LaB RAW SOF- MAX MDA ALIQ PREP DILY- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLYENT SAMPLE ID SEMPLE 1D TEST ¥FIX pCifg g ERC  TION % min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781018 20 prep ervor 5.0 ¥ Reference Lab Notebook 2781 pg. 018
A4CM-94-0002 N412026-02 1.00 ; : s 01/12/85 01/12 §5-002
RACM~94~ (003 N4312026~03 1.00 01/12/95% ©01/12 S55-083
B4CM~94~-0004 N412026-04 1. 01/12/95 01/12 S5-004
A4CM-04 0005 N412026-05 3. 01/12/795 01/12 88-019%
A4 M- 940006 N4i2026-06 1. 01/12/95 01/12 85-020
A4(M-94-0007 N412026-07 1. 01/12/95 01/12 S§§-022
R4CM-94.0008 N412026-48 3. 01/12/95 01/13 s§-01¢
A4CM-94-0009 N412026-09 1. 01/12/95 01713 85-020
A4CM-94-0010 N412026-10 . ¢1/12/%5 01/13 S5-022
A4CM-94 -3011 N412026-12 1. 01/12/95 01/i3 SSs-00
BLE {QC ID=22624) N412026-13 1. 01/12/%5 031/13 S5-003
LS {QC ID=22618} N412026-12 1.00 Q1L7/12/95 0L/13 85-002
buplicate {N412026-01}  N412026-14 1.00 01/12/95 01/13 $5-004
Preparation batch 2781-018A 20 prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 016
R4CM-94-0001 N§12026-01 Al 1. i 01/18/95 (01/L8 $S-040
MY ID=R2938) N412026-18 1.00 D1/318/%5 01/1% S55-032
MeiUid Blank N412026-17 3. 03/23/95 03/24 S$S5-01B
ICS {QC ID=22%36) N412026-15 1. 01/18/95 03118 S5S-041
Lab Control Sample N412026-18 L. 03/23/%5%  03/23 88-02¢
Nominal values and limits from method 0.1 1.00 20-x05 580 180
FROCEDURES EP-000 Data Entry and Pocument Preparation, rev 0 ARVERAGES ¢ 2 8D MDA, 0.05 3 0,03

EP-001 Q.C. Preparation, rev ¢ FOR 18 SAMPLES YIELD _ 68 + 186

EP-003 Tracing, rev &

EP-008 Haavy Elements Electryoplating, rev 0

EP-060 Soil Preparaticn, rev ¢

EP-070 Soil Dissolution, rev 0

EP-900 Thorium Purification, rev ¢

0D STMMARIES

rage 4

SUMMARY DATA SECTION
Page 40

Lab id TMAN

Fronocel ROCKETDYNE

Version Ver

Form DVD-

Version 308

Report date §3/21/85 .

1.8
i3




TMA/RICHMOND

REPORTING GROOP 6103

Client Rogketdyne
Contract R44PIZ84034044

Test O Matrix $OIL
. DG 6163
[act Leah G. Guerrero

METHOD SUMMARY
URANYOM, ISOTOPIC IN SOIL
ALPHA SPECTROSCOPY

RESULTS

1: Hranium 2: Uranium 3: Uranium RESULT RATIOS (%)
238 238 1+3 26 2+3 20

LAB RAW SUP-

CLIENT SARMPLE D SAMPLE ID  TEST FIX  PLARCHET 2337235

Preparation batch 2781-016

A4 CM-94-000) N412026-01 £103-001 3
A4(M-94-0002 N412026-02 6L03-002 3
A4CM-94-0003 N412026-03 §103-003 3
A4 (M-94-0004 N412026-04 6163-004 2
A4 M~ 94 -0005 N412026-08 6103005 2
AACH-94-0006 N412026-06 6103~006 2
A4CM-94-0007 N412626-07 6103-007 2
ALCM-94-0008 N412026-08 £103-008 3
A4 CM-94-0009 HN412G26-09 £103-009 3
24CM-94~0010 N412026-10 6183-010 2
AGCM-94-0011 N412026-11 £303-0313 3
BLK {QC ID=22625} N§12026-13 €103-013
ECS {QC ID=22613} N412026-12 6103-012
uplicate (N412026-01} N412026-14 £103-014 2
Rominal values and limits from method RDLs (pCi/g} g.e1 0.01 6.01 100 4
' Averages 99 6
j Lab id TMAN
) Protocol ROCKETDYHE
0 SUMMARIES Vaersion Ver 1.0

Page Form DVD-CMS
SIMMARY DATA SECTION Yersion 3 06

Page 41 Repors date 04/231/9%




TMA/RICHMOND
REPORTING GROUP 6103

Test T Matxix SQIL

SDG 6103

o tack Leak G Guerrero

METHOD SUMMARY
URANTUM, ISOTOPIC IN SOIL
ALPRA SPECTROSCOPY

METHOD PERFORMANCE

Client Rocketdyne

Contract R44PIZ94034044

AR RAW SOF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FuHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX  pli/g g FAC TION ¥ T min keV FKeV HELD PREPARED YZED  DETECTOR
Preparation batch 2781-016 2¢ prep error 5.0 ¥ Reference lLab Notebook 2781 pg. 016
A4 M- 94~ 0001 N412026-01 3.00 - 01/16/95 0L1/12 S8-831
A4{H-94-0002 N412026-02 3.00 01/10/95 01712 S8-033
AACHM-94-0003 H412026-83 3.00 01/10/95 ©£1/12 SS-034
A4CM-34-0004 N412026-04 3.00 01/10/95 Gi/12 5%-035
A4CM-94-0005 N4i2026-05 3.00 0L/10/95 ©31/12 S§S5-036
AACM-34-0006 W41z2026-06 3.00 01/10/85% 03i/12 $5-037
A4 CHM-94-0007 N412026-07 3.08 61/10/95 01/12 $5-038
A4CH-84-0008 N412026~-08 3.00 031/210/9% 01/12 §S-039
haM-~-94-0009 R412026-08 3.00 01/10/95 ©01/12 S8S-040
A4{M-94-0010 N412026-10 3.00 01/30/95 ©1/12 $S8-041
AGCM~-54-0011 N412026-13 3.00 01/10/95 03/12 SS5-042
BLK {QC ID=22625} N412026-33 3.00 ¢1/10/95 01/12 S8S-032
1SS {QC ID=22619) N&12026-12 3.00 01/10/55 01/14 88-037
Duplicate (N412026-01} N412026-14 3.00 01/30/95 01/14 B5S-041
Bominal values and limits from method 0.01 3.00 30-108 726 100 180
BROCEDURES REFERENCE HASL 300/0-04 AVERMGES 4 Z ED MDA 0.02 & 0.02
EF-060 S0il Preparation, rev 0 FOR 14 SAMPLES YIELD £35 * i7
EP-UI0 Soil Dissojution, rev O
EP-910 Uranium Purification, rev 0
EP-008 Heavy Blements RElectroplating, rev 0
Lab id TMAN
Protocol
I SUMMARIES Version Ver 1.0
Page & Porm DY¥D-0MS
SMMARY DATE SECTION Version 3.08
Page 42 Reporc date $4/3179%




Test SR Matyix SOIL
SDG 6103

tact Leah G. Querrero

RESULTS

CLIENT SAMPLE ID

LAR

TMA/RICHMOND
REPORTING GROUP 6103

METHOD SUMMARY

STRONTIUM, TOTAL IN SOIL

SAMPLE ID  TEST FIX PLANCEET

BETA COUNTING

Strontium S0

Client Rocketdvne
Contract R44PJLS4034044

Preparation batch 2761-016

PACM-84-0003 N412026-01 £103-001
ARM-94-0062 N412026-02 6103002
A4CM-54-0003 N412026-03 £103-003
BaCM-94-0004 N412028~04 6103-004
AGCM-94-0D005 N412026-05 6103-005
ALCHM-94-000E W412026-06 6103-005
A4CM-94-0008 N412026-08 £103-008
A4CM-94-3009 M412026-09 £103-00%
2ACM-94-0010 N412026-10 6103-0810
AGCH~54-0011 N412026-11 6103-011
BLK (QC ID=22623) N412026-13 6103-013
LCS {QC ID=22617) N412026-12 5103-012
Duplicate (R412026-0%1) N412026-14 £103-014
Prepararion batch 2751-060
BaCM-94-0007 N412026-07 §103-007
B: -7 ID=23526) N412026-17 £103-017
3¢ ID=23527} Na12026-18 6103018
RDLs {pCi/g} 0.5

Nominal values and limits from method

2 SUMMARIES
Page 7

SUMMARY DATA SECTION
Page &3

Lab id

Proroecl

Varsion j

Form
Version

Report date

THAN
ROCKETDYRE

G4/2:/85




TMA/RICHMOND

REPORTING GROUP €103

Test SR Matxrix SOTL

SDG 6103 METHOD SUMMARY

Client Rocketdyne =~~~

Contract R44PTZI4034044

; “Atact Leah G. Guerrero STRONTIUM, TOTAL IN SOIL
h BETA COUNTING
METHOD PERFORMANCE
LAB RAR SUF- MDA ALIQ PREP DILY- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION ¥ % min keV KeV HRLD PREPARED YZED DETECTOR
Preparation bateh 2781-016 2¢ prep error 10.0 ¥ Reference Notebook 2781 pg. 016
A4OM-94-0001 N412C26-02 : : 2.90 $1/13/95 01/13 LBG-00%
A 940002 N412026-02 2.G0 01/13/95 ©1/13 LBG-003
A4 OM- 540003 N412026-03 2.00 01/313/%5 01/13 1BG-¢02
R4CM-94-~0004 NA12026-04 2.00 01/13/95 01/13 LBG-00%
A4CM-24-0005 N412026-05 2.00 01/13/95 91/13 LBG-002
A4OM- 54 -0006 N412026-06 2.00 01/23/8% 01/13 LBG-803
A4CHM-94-0008 N412626-08 2.00 Q1/43/95 01/13 LBG-004
R4CM- 94« 00609 N412026-08 2.00 01/13/85 ©01/13 LBG-013
A4CM-~94-0010 N412026~10 2.00 - 01/13/9% 01/13 LBG-003
A4CM-24-0021 N4l2026-11 2.00 : 7--7&9% 82 01/13/%% 01/13 LRG-002
BLK {QC ID=22623) N412026-313 2.60 01/13/95 01/13 LBG-003
LCS (GC ID=22617) N412026-12 2.00 0L/13/95 01/13 LBG-004
Duplicate (N432026-01)  N4l12024-14 2.00 87 01/13/%% 0i/13 1LBG-004
Preparation batch 2781-060 2¢ prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 060
RECM-94-0007 N&12026-07 A2 2.03 Lee ot 122 03/23/55 03/22 LBG-002
?“f N ID=23526) H412026-27 2.00 63/22/95 03/22 LBG-016
%.; TalC ID=23527) Nei2026-18 2.00 03/22/95 03/22 LBG-016
Nominal values and limits from method 0.5 2.00 20-105 200 180
PROCEDURES REFERENCE HASL, 300/5R-01,-02 AVERAGES % 2 SD MDA 0.09 1 0.1
EP~060 $oil Preparation, rev 0 FOR 16 SAMPLES YIELD .78 3 25
EP~070 80il Dissolution, zrev 0
EP-500 Strontium-89,90 - Purification, rev 0
Lab id TMAN |
' Protecol ROCKETDYNE ;
0D SUMMARIES Varsion Yer » o
Page & Form DVD-CMI
SUMMARY DATA SECTION version %, 56 :
Reporr date §4/2173%

Page 44




TMA/RICHMOND
REPORTING GROUP 6103

Test GAM Matrix SCIL

sDG 6103 METHOD SUMMARY

tact Leah G. Guerrerc GAMMA SCAN
GAMMA SPECTROSCOPY

RESULTS
LAB RAW  SOP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Cesium 137

Client Rocketdyne

Comtrach R44APITI403I6044

Preparation batch 2781-016

A4M-94-0001 N412026-01 6103-001
R4CH-54 - 0002 N412026-02 8103-002
A4CM~-94-~0003 N4T2026-03 6103-003
A4CM-94-0004 N412026-04 6103-004
A4CM-94-0005 N412026-05 6103005
A4OM-94-0006 N4l 202686 ©103-006
AACHM-34-0007 Ha22026-07 &L03-007
AACH-94-0008 N412026-08 £103-008
A4CM-24-0008 Rd12026-09 £103-00%
h&CHi 4~0010 N412026-10 £103-016
ki O4-94-0011 WN412026-1) 6103-0i1
BLE {QC ID=22622) N412026-13 6103-013
LCE (QC ID=22616) N4120626-12 6103-012
Duplicate {N41i2026-01) N412026-14 6103014
Nominal values and limits from method RDLs (pCi/g) 0.02

o0 SUMMARIES
Page ¢
SUMMARY DRTA SECTION
Page 45

Version 3,86

Report date 04721

Lab id TMRN

k]
Protocol ROCKEIDYNE
version Yer 1.0

Form DVD-CME

g%




TMA/RICHMOND

REPORTING GROUP 6103

Client Rockebdwvme .

Test GAM, Matrix S0IL
Contract RA44PJIZ34034044

SDG 6103
tact Leah G. Guerrero

METHOD SUMMARY
GMMA SCAK
GAMMA SPECTROSCOPY

METHOD PERFORMANCE
LAS RAW  SUF-
SAMPLE ID TEST FIX pCilg

MDA ALIG PREP DILD- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-

CLIENT SAMPLE ID =1 FAC TION % T min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 27831-0L16

27 prep eryor 15.0 ¥ Reference Lab Notebook 2781 pgy. 016

01/19/95 01/1% JR,03,00

A4CM-94-0061 ¥412026-01

A4CM~34-0002 N412026-02 61/19/95 01/1% JR, 02,00
A4OM-94-0003 H412026-03 01/39/95 01/1% JR,01,0€
A4CHM-94-0004 N412026-04 0L/20/9% 01/20 JR, 02,00
A4CM-$4-0005 N412026-05 o1/28/%5 01/20 JR,01,00
BACM- 94 - G006 ¥412026-06 UL/20/9%  01/20 IR, 03,00
A4CHM-94-0007 N412026-07 0i/28/95 01/20 JR,04,00
A4CM-94-0008 N412026-08 01/206/95 0L/20 JR,01,00
K40M-94-0009 Ne12026-09 B1/20/98 01/20 JR, 02,00
MOM-54-0010 N4312026-10 01/20/95 ©£1/20 JR,03,00
AACM-94-0011 N412026-11 01/23/3% 01/23 JR,01,00
BLE (QC ID=22622) N412026-13 01/23/9% 081/23 JR, 03,00
TS (QC ID=22616) N412026-12 0L/23/95 01/23 JR,02,00

Duplicate (N412026-01) N412626-14 01/23/95 01/23 JR, 04,00

Fominal values and limits from method ¢.02 850 700 180

PROCEDURES EP-060 Soil Preparation, rev ¢ AVERAMIES + 2 5D MD2 0.06 & 0.05
EP-100 Ge{Li) Preparatien for Environmental Samples, FOR & SAMPLES YIBLD
rev 0
. Lab id TMAN
Frotocol ROCHETDYNE
0D SUMMARIES Version Yer 1.8
" page 10 Form DVD-CMS
SUMMARY DATA SECTION Version 3,06
Page 46 Report date D4/21/7%%




TMA /RICHMOND

REPORTING GROUP €103

Test | Hacrix SOIL Client Rocketdyne
. SDG §103 METHOD SUMMARY Contract R44PJZ94034D44
eact Leak G. Guerrers TRITIOM-SOIL

LIQOID SCINTILILATION

RESULTS
1AB EAW SOUF-
CLIENT SAMPLE ID SAMPLE XD  TEST FIX PLANCHET Tritium

Preparation batch 2781-016

AGCM-54-0001 K412026-01 §103-001
AaCM-94-0002 NA12026-02 §103-002
ASCM-34~-0003 N412026-03 £€103-003
AS(M-94-~0004 N412026-04 6103-004
A4(M-94-0008 N412026~-05 6103-005
A4CM-94-0006 W412026-06 £103-008
A4CH-94~0007 N412026-07 §103-007
A4CM-34-0008 N412026-08 §103-008
ALCM-54~G009 H412026-09 £103-008
AGCM-S4 001D N412026-10 8103-010
A4M-94-0011 F¥412026-1% §103-011
BLK {QC ID=22627) N412026-13 6103-013
IS8 {QC ID=22621) N412026-12 £103-012
Puplicate (N412026-01} N412026-14 £103-014

Nominal values and limits from method RDLs (pCi/g) 0.5

} Lab id TMAN

Protocol ROCKETDYNE

Version Yer 1.9
Form DVD~{ME

o0 SIAMMARIES
Page 11
SUSARY DATA SECTION
Page 47

Vergion 3. 06

Report date §4/2173%




TMA /RICHMOND

REPORTING GROUP 6103

Test H Matrix S0IL
SDG §103

METHOD SUMMARY

Client Rogketdyme

Contract R44PJZ94034044

TRITTOM-SOIL
LIQUID SCIRTILLATION

swact Leah G. Cuerrero

METHOD PERFORMANCE

LAB RAN SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT
CLIENYT SAMPLE ID SAMPLE XD TEST FIX pCi/g g FAC TION X ¥ win keV ¥eV HELD PREPARED YZED  DETECIOR
Preparation batch 2781-016 i prep exror 0.0 ¥ Reference Lab Notebook 2781 pg. 016
A4CM-94-0001 N412026-01 21.3 : 49 12/20/94 01/05 LSC-00%
ASCM=-94-0002 N4¢12026-02 21.5 4% i2/20/84 0©1/05 LSC-805
24OM-94-0003 R412026-03 21.0¢ 48 12/20/%4 01/05 LSC-00%
A4CM-24-00D4 N412026-04 28.6 48 12/20/%4 0©01/05 LSC-005
A4CM~94.0005 R4312026~05 20.8 48 12/20/94 01/08 LSC-005
A4CH-94-0006 N412026-06 21.0 48 12/26/94 01L/05 LSC-00%
A4CM-94-0007 N412026-07 20.2 4% 12/20/94 01/05 L8C-005°
AGCM-94-C0C8 N4120626-08 20.7 45 12/20/%4 D1/05 LSC-005
A4CM-54-0009 N412026-09 21.0 45 12/20/94 01/05 LSC-005
A4CM-94-0010 Ki12026-10 28.8 44 12/20/%4 ©1/05 LSC-003
A4CM~34-0011 N412026-11 20.2 44 12/20/94 0i/05 LSC-00S
BLX (QC ID=22627) N412026~-13 20.0 12/20/94 01/05 LSC-005
LCS {QC ID=22621) N412026-12 20.0 12/20/94 01/05 LSC-005
Puplicate (N412026-01} N412026-34 20.5 49 12/20/94 0i/05 LSC-005
Nominal values and limits from method .5 20.0 50 180
PROCEDURES REFERENCE  EPA 906.0; RSTM 2476-81 - AVERAGES % 2 SD MDA __D.1 = ]
EP-0£0 Scil Preparation, rev ¢ FOR 14 SAMPLES YIELD 0 *
EP-070 Soil Dissolution, rev 0
EP-211 Tritium in Solid Samples by Azeotropic
Distillatiess, rev &
Lab id TMAN
Progocel ROCKETDYNE
oD SUMMARIES Version Yer .0
. Page 12 Form DVD-CMS
SUMMARY DATA SECTION Yergien % 36
Page 48 Report date [4/21/%%




31-~MAR-95
16:21:45
N4120246
LGG

T Sr

rﬂquunter
Length of count
Gross counts =

Zero time
Separation time
G. 089 CPM ON

SRP0 AT SEP TIME

TMA Corporation 6103~
. Beta Counting Data

AUTOB V 2.06

90

LBG 2
206. 9 Min.
152.

325. 334 94

81.877 95
pay 89. 843 99

OBSERVED CPM(SR90 + YQ) /7 ({(A/B} + C)
EXP(-SRxT) — EXP(-Y#T}

7A2

8r
AJCM—~-F 40007

WHERE & =
B =
C

i

SR EFF/Y EFF
EXP (SR#T}
FORMULA DERIVATION IN SR K-FACTOR FILE.

2/28/61 D JONES

AGSUMES NO SR8% aND Y0 18 ZERCO AT SEP TIME.

SRP0C AT 81.877 93 =

Elapsed time {days) =
Lambda =
expi—~lambda X t) {(1)=
Chemical yield (2=
_PPT. correction (3)=
: (4)=

Product (1X2X3X4) =

P—factor
2. 55460

C~zero
1. 3429E-02

DPM OF ALIGUOT

Saved ansuwer =

7. 072602

7. 072E~02

Q. 027 (Y/Sr eff ratio = 1.418)
121, 543

6. B63E-05 Reciprocal days

2. 91 7E-D1

0. 9597

1 17. 62
2

. 008% mges)

. 030

{(recovery =
gTam

1. 948506E+00D

1 sigma
dpm error
5. 7730E-02

dpm/gram
3. 4835E-02

1 sigma
2. 4005E-02

pCi /gram
1. S&92E-02

LTV 5. 8399E-02

MDA 7. 232702

O
2

{10757)

165. 72% (DPM of aliquot)

percent sigma
165.72 %

£ sigma
5. 09&69E-02

C

¢
Reviawed %‘(ﬁate @ 2

~

~
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*

Tounting Tata Summa:g

* 31-MAR-95 '14:21:34
. 6103~ 7A2 Sr

Counting Data

GMT Det Min. Counts CPM Error BKG gF CF
. 82.890 LRG & 129. 83 76 .06 153. 2% 0. 5280 1.0340 O
2. 87.808 LBG 14 199. 75 128 0. 11 7 1% 0.5330 1.0350 0O
3. 8% 843 LBG 2 206. %% 152 G.06 136 1% 0.6740 0.9800 O
Quality Control Summary
Continuing Date O&ross Time Control New Norm

Detector Calibr: {GMT) Cnts (min) Valvue iimits Avg dev

LBG i4 EF &F 78. 794 41493 17.3 1.029 1.005 — 1.050 1.034 -0.4&

L.BG 16 EF SF 87.782 2&129 10.9 1.030 1.006 -~ 3.050 1.0350 0.4

LBG 2 EF SF 89. 756 49972 1.8 0.930 0.%50 - 1,047 0.980 —-3.0

LBG 14 BR BK 78.038 1320 2448.8 0.535 0.300 — 0.800 0.525 0.2

LBG 14 BK BK 85.053 1304 2297.4 0.368 0.300 - 0.B800 0.533 0.5

LBG 2 BK BK 88. 813 291 4046.1 0.717 OC. 300 - 0.800 0.674 1.2

Counting Logis)

Previous 3 counts Time Detector ID Length Cpm
82. 623 23-MAR-ID &6:57 LBG 16 Sy 2237 195 N 133,46 min ~0. 08
g2.717 23-MAR-95 9:12 LBG & Sr 2237 2% YW 102, 4 min - 14
g82. 793 23-MAR-95 11:0! LB¢ 1& (50 9115 1 %V 1306 min 3.73

- 87.0%6 27-MAR-93 18:18 LBG 16 (50 19114 b A\ 53. % min 4.18

g . 136 27-MAR-IS 19:15 LBG 16 (50 19116 4 N 7i7.7 min 4.32

. 782 28-MAR-95 10:46 LBG 14 8F X\ iG. % min Q. 00
8%. 718 30-MAR-92 9:13 LBG 2 SF At 10. 9 min Q.00
89. 7546 30-MAR-93 10:08 LBG 2 &F AN i4.8 min 0.00
89. 790 30-MAR-9G 10:57 LBG 2 {50 19116 2 A\ 73. 1 min 3. 09

€
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27~MAR-Q5 THa Covrporation &103~ 17 Sr
15:27: 14 Beta Counting Data QC-BLANK #23526 @
N412026 AUTOB V 2.06 ) ?
S G6 Reviewed Date 2 =
st 90 ; 2le¢ @
Counter LEG 16 - ?
t.ength of count 270.2 Min. \0 €
Gross counts = 144, \g&(
47 e
Zero time B81. 877 93
Separation time 81.877 95
0. 000 CPM ON DAY 8S. 777 95 ¢
SRF0 AT SEP TIME = (OBSERVED CPM(SRP0C + Y?0) / ((A/B} + C)
WHERE A = EXP(-BR#T} — EXP(~Y#T) (98
B = SR EFF/Y EFF
C = EXP(SR#T)
FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES C
ASSUMES NO SRE%9 AND YP0 IS ZERQO AT SEP TIME.
SRQ AT 81.877 95 = 0. 000 (Y/8r eff ratio = 1.413)
Elapsed time (days) = G. 000 (
Lambda = 6. B&3E-05 Reciprocal days
gxp{—~lambda X ) (i)= 1. QQOE+QG
Chemical yield (2¥=  0.909& C
27 PT. correction (D)= 1. 0122 {(recovery = 14.70 mgs )
wiosdiquot {(41= 1. 000 smpl
¢
Product (1X2X3X4) = 7. 207 14648E~01
1 sigma
{~zero P—-factor dpm/smpl dpm errTor percent sigma €
—~1. 2998BE~-05 &, 5560 -3. 3223E~05 —1. 1794E~-01 355004. 19 %
4
pCi /smpl 1 gsigma 2 sigma
—1. 49638E~05 5. 3127E-02 1.0413e~01
—_— — €
LTV 8. ?ééOE*OE
MDA 1. 4851E-01 _~ |
DPM OF AL IQUOT ~3. 32203
Saved answer = -3, 322E-05 -355006. 19% (DPM of aliquot)? { F081:

Qe-23524
Added = O kg 3farfos™
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27-MAR-95 15:27:24

Counting Data Summary

6103~ 17 Sr
Counting Data
" GMT Det Min. Counts CPM Error BKG SF CF

1. 83.096 LBG 15 174.21% 107 -0.01 957. 8% 0.623Q 1.0330 0
2. £84.714 LBé6 16 105 20 &é ¢. 11 99. 2% 0.8220 1.0360 O
3. 85 777 LBG i6 270.18 i44 O, QO%HREHERY 0.85330 1.0360 O
Quality Control Summary

Continuing Date Gross Time Control New Norm

Detector Calibr: {GMT) Cnts {(min) Value Limits Avg dev

LBG 15 EF SF 78. 754 40751 17.3 1,034 1.002 - 1.050 1.033 0.4

LBG 16 EF SF B4. &£99 346944 155 1.035% 1.004 - 1. 050 1.036 0.1

LBG 14 EF GF B4, 699 36744 15.5 1.03% 1.004 — 1.050 1.0356 0.1

LBG 15 BK BW 78.038 18650 2468.8 0.672 0.300 - 0.800 0.623 1.3

i.BG 14 BK BK 84. 310 289 560.3 0.316 0.300 - 0.800 0O.%52z2 ~-0.1

L.BG 16 BK BK B85 053 1304 2297. 4 0.5%48 0.300 - 0.800 0.533 0.5

Counting Log{s)

Previous 3 counts Time Detector ID l.ength Cpm
g2. 717 23-MAR-9% 9:12 LEBS 15 Gy 2237 20 N 102, 4 min 0. 03
g2, 793 23-MAR-95 11:01 LEBG 1% Sr 3953 1A1 N 130 & min 9.70
g2. 890 23-MAR-9% 13:21 LB 15 Sr 6104 241 N 129.8 min -0. 05

101 24-MAR-95 18:25 LBEG 1& (90 191158 13 » 2Z98.8 min g.1g

B84, 310 24-MAR-I5 23:2&6 LBE 16 BK NOB&0. 3 min 0. 00
84. &99 25-MAR-Y5 8:46 LBG 16 &GF \ 15. % min 0. 00
84. 890 25-MAR-95 13:21 LBG 146 (50 39116 & N 10285 min 3. 54
84. 962 25-MAR~-95 15:05 LBG 16 (30 )?1ie 10 N 106 6 min 4.355
85. 034 25-MAR-95 17:17 L.BG 16 BK \ 2297.6 amin 0. 00

e.

.(‘
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Reviemeddz@éy Date

QC~LCS #23527

" 04~APR-95 TMA Corporation 6103- 18 Sr
Q8: 4%: 36 Beta Counting Data
N412026 AUTOR V 2.06
i Sr 90
Counter LBG ié
l.Length of count 75.0 Min.
Gross counts = 1850,

Zero time g1.8B77 95

Separation time 81.

877 95

25. 108 CPM ON DAY 8%. 899 95

SR?0 AT SEPF TIME

OBSERVED CPM{(SR?Q + Y90} / ((A/B} + O}

WHERE A = EXP(-SR#T} -~ EXP(-Ys#T)
B = SR EFF/Y EFF
C.= EXP(SR%T}

FORMULA DERIVATION IN SR K-FACTOR FILE.

ASBUMES NO SRE89 AND Y90 IS ZERO AT SEP TIME.

2/28/61 D JONES

SR90 AT 81.877 95 = 11, 297 (Y/Sr eff ratic = 1.398)
Elapsed time (days) = 0. 000
Lambda = 6. B63E-05 Reciprocal days
exp(—lambda X &) (1}= 1. QOOE+QC
_Chemical yield (2= 0. 6569
(2T, correction (3= 1.0220 (recavery = 12,046 mgs )
“ialiquot (4= 1.000 smpl
Freduct (1X2X3X4) = 6. 71281801
1 sigma
C~zeT0 P—-factor dpm/smpl dpm error percent sigma
1. 6829E+01 2. 9560 4. 3014E+01 1. O247E+00 2.39 Z
pli fempl i sigma 2 sigma
1. 9376E+01 4§, 6246E-01 ?. 0642E-01
LTV . 0139E+01 Zj
MDA 3. 4803e-01 @
DPM OF ALIGUOT 4. 301E+01
Saved answer = 4§ 301E+01 2. 374 (DPFM of asliquot) (109332
(- 23517 20"
AdLd = 1956 pCi(£41) ,

\

F/4

049; (£at) Ky Ha

Pt

i

2 a4 6
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_ oé-apa~95 08: 49: 43 Counting Data Summary
- &103- 18 sv

Counting Data
e GMT Det Min. Caounts cPi Error BKG 8F CF

1. 83.096 LBG 1& 174.23 2872 16.50 _2.04 0.5250 1.0340 ©
2. 88.082 LBG 2 44.2% 1187 25. 85 3.0% 0.6630 0.9880 O
i 3. B89.899 LBG 1&6 74 99 1858 25 11 2. 87 0.5410 1.03460 ©

Guality Control Summary

Continuving Date Gross Time Contral New Noarm
Detector Calibr: (GMT) Cnts (min} Valuye Limits Avyg dev
LBG 16 EF SF 78. 754 41493 17.3 1.029 1,065 — 1.080 1.034 -0.6
_ LBG 2 EF SF 87. 947 51157 17.3 0.952 0.95C — 1.050 0. 988 -2.9
{ LBG 16 EF SF 8%2. 718 25755 1009 1.041 1.005 — 1.030 1.036 1.2
L.BG i6 BK BK 78.038 1320 24468.8 0.535 0.300 - 0.800 0.525 6.2
) L8G 2 BK BK 85 053 14683 2297. 6 0.732 0.300 - 0.800 0.4663 1.7
! LBG 14 BK BK ' B88.813 233 404.1 0.574 0.300 - 0.800 0.541 0.9
Counting lLogl(s)
Previous 3 counts Time Detectar ID Length Cpm
g82. 717 23-MAR-95 9:12 LBG 14 Sy 2237 21 v 102, 4 ain —0.14
82. 7923 23-MAR-95 11:01 LBG 16 (50 39115 I N 130 &6 min 3.73
g2. 890 23~-MAR-95 13:21 LBG 16 Sr &£103 7A2 \  129.8 min C. 04
;_4 87.824 28-MAR-95 11:4& LBG 2 gF N 43. 2 min 0. 00
87,947 28-MAR-95 14: 43 LBEG 2 &F \ 17.3 min 0. 00
87. 959 28-MAR-95 15:00 LBG 2 BK NO151.9 min 0. 00
89. 639 30-MAR-F5 7:20 LBG 164 (50 19115 % N 105.& min 3.12
8%. 718 30-MAR-9S 9:13 LBG 16 &F \ 10. 9 min G. 00
89. 756 30-MAR-95 10:08 LBG 1& 8r 5601 2ai N 203.3 min 1. 43

2 o

-,

~~
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24—-MAR-95 TMA Corporation 6103- 5A1° Pu
14: 26: 21 Alpha Spectroscopy A4GCM-24-0005
N4 12026 ASPEC V 4,01 2 (
LeG Reviewed Date 2= 27—
-~ Counted on 858 40 1014 00 minutes -7/27/
- GMT 83. 303 95 gk ay
Zero time 322.334 94 a D
| R
GMT of std 72.736 95 (
Sep. time 0.000 O Chemical yield . 6337
{ ¢
Tracer — Pu282  (H-B1-A—(5) . 112, 997-94) 7/
39.60/Dpm X 1.0000 = 39.&40 Corr. tracer DPM
Channels 82-100 Drift correction 1.9 {
Bkg CPM 0. 00084 ton 71.00% 95 for 2374. 52 Min.
Gross cnts 10406, _ {
Background i //
Net counts 10405 ; 1.0%4 FUHM OFf tracer = 72 KeV
¢
Divisor 2. 6275E+02 {net counts / corr. tracer DPFM)
Det. Ef¢f Q. 4089
Yield 0. 6337 {net counts) / {eff. x corvr. tracer DPM X time) (
PuU236 ¢
Channels 101118 128-144 148164
Bkg CPM 0. 00211 ~ 0. 01895 0. 013064 t
8ross cnts 8 23 7
Background = 19 13 (
Tracer cts o 0O 0 o .0 G
Net counts & / 3 4 b by 4
(
Lambda (7. 7775E-08) (2. 2003E-05) (&, LHH0E-04)
Decay corr 1. 0000 0. 9972 0.9194
Brnch ratio 1. 0000 1. 0000 1. 0000 {
DPiM of aliq 2. 2835e~02 1. S26&6E~Q2 -2. 4832E-02 {
Aliquot 3. O00CE+CC . 3. 00C0E+C0 3. COOGE+O0
Bpm/gram 7. 6118E-03 3. O884&E-03 -8, F774E-03
pCi /gram 3. A29E-03 / 2. 292E-03 -3. 729E-03
1 sigma Err 50. 0% 150 O% &b Th
pCi Err 1. 7153E-Q 3. 43803 2. 486E-03
2 sigma Err 100 ox <g§) 300, 0% 133. 3%
pCi Evr 3. 429e-03 &. B77E-03 4. F72E-03
Limitng Vlv < & 26E-03 < 7.97e-03 < 4 10E-03 |
MDA 5. 47E-03 /7 1. 33E-02 -/ 1. 23e~-02 *
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6103 5A1 Pu 83. 303 1014, 00 MIN
CH MEV CTS CH MEV CTS CH MEV CTS
O 0 0 208 642 1 ~15&4 573 2
0O 0 0 207 641 o -155 572 o}
0 0 0 206 639 1 ~154 570 o}
o 0 0 205 438 1 -153 569 1
256 705 0 204 637 0 ~-15%2 568 1
255 704 0 203 435 1 ~151 544 o
254 703 0 202 &34 3 -150 545 0
253 702 0 201 633 3 ~149 S5&4 0
252 700 0 200 631 1 -148 S5&2 0
251 &99 0 199 &30 e} 147 561 1
250 498 0 198 &29 0 146 S60 0
249 696 0 197 627 0 145 558 0
248 495 0 196 626 0 ~-144 557 2
247 &94 1 195 425 0 143 554 1
246 4652 ") 194 623 0 -142 554 o
245 &91 0 193 422 0 -141 553 o
244 &%90 0 192 &21 ¢ =140 552 2
243 688 1 191 619 o ~139 S55% o
242 &87 1 190 618 0 -138 549 0
241 686 1 189 617 ¢ -—i137 548 1
240 684 0 188 615 1 -136 547 3
239 &83 1 187 614 1 ~135 545 pe
238 482 o 186 613 0 -134 544 5
237 680 o 185 411 1 -133 543 v}
2386 679 0 184 610 1 -132 541 3
235 &78 1 183 609 H ~-131 540 1
~TR4 874 '} 182 &07 ¢ ~-130 539 0
L83 675 0 181 &0& ¢ -129 537 i
232 474 0 180 405 ¢ -128 538 o
231 672 1 179 604 0 127 535 ]
230 &71 '} 178 402 1 126 533 0
229 670 0 177 &01 1 12% 532 O
228 568 o 176 &00 o 124 531 '}
227 647 0 175 s98 o 123 s29 o
226 &6&6 0 174 S97 0 122 sz28 o
225 664 o 173 596 0 121 527 0
224 663 c 172 594 o 120 525 0
223 662 ’s) 171 593 o 119 524 o
202 560 0 170 S92 0 ~118 523 'y
221 659 0 169 590 0 ~117 521 0
220 658 0 168 589 0O  ~116 520 0
219 456 o 167 588 1 ~-115 519 2
218 655 0 164 584 0 ~114 517 2
217 654 s 165 585 0 -113 516 1
214 653 0 ~164 584 0 —-112 515 0
215 £51 0 ~1&3 582 0 -111 513 2
214 450 0 -162 581 1 -110 512 o
213 649 0 —141 580 0 -109 511 0
212 647 0 ~160 578 0 ~-108 509 0
211 444 0 -159 577 0: -107 508 1
210 645 ¢ -158 576 11 -106 507 o
209 643 0 ~157 574 1' -105 5095 0
239 238 236

101— 118 128— 144 148- 164

88
CH MEV CTS
=104 G504 O
-103 503 O
—~102 502 O
—-101 500 o]
—-100 499 1
-99 498 3
-98 494 b2
—97 495 23%
-36 494 400
—-75 492 1094
94 491 14610
—-93 490 1702
—-92 488 1482
-71 487 1148
=90 484 841
-89 484 555
~-88 483 355
-87 482 242
-8&6 480 183
-85 479 126
-84 478 80
~-83 476 57
-82 475 40
81 474 37
80 472 15
77 471 18
78 470 20
77 448 11
76 A&7 18
79 4664 7
74 464 7
73 4463 1
72 442 7
71 440 4
70 459 2
&7 458 3
48 456 4
&7 455 4
b& 454 0
65 453 4
o4 451 H
63 450 0
&2 449 2
61 447 o
&0 444 Y]
29 443 2
o8 443 3
97 442 )
56 441 O
53 439 1
54 438 1
53 437 G
0

-

40

)

MEVY CcTS @

AL BN

43% 0

434 o @

433 3
431 O
430 1
427 O
8427 1
426 2
425 0
423 1
422 0
421 Q
419 o
418 )
417 ¢
415 1
414 0
413
411
410
409
407
406
{405
403
402
401
400
3798
397
396
374
393
392
370
389
388
386
385
384
3g2
381
380
378
377
376
374
373
372
370
3469
368

QO ot £t

CJOQO*‘OOQOHOOMOQOOHOOOONOOHO

- Rl fan -~ ~~ -~ ~ oY

o
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record 97 Background spectrum for &6103— DAl Pu
o 0 BKG 71.005 2374. 52 MIN 88 4G €
CH MEV CTS CH MEV CTS CH MEV CTS CH MEV CTS CH MEV CTS
o O 0 208 640 o 155 571 4 104 502 0 52 434 o]
o 0 0 207 439 0 155 570 5 103 50t o 51 432 0
o 0 206 637 2 154 569 5 102 500 o] 50 431 o(
0 0 205 &36 2 153 S&7 5 101 498 1 49 430 0
704 o 204 635 0 152 566 2 100 497 0 48 428 o
702 0 203 633 4 151 565 0 99 494 0 47 427 o(
701 0 202 &32 5 150 563 1 98 494 0 44 428 0
700 0 201 631 4 149 562 0 97 493 o 45 424 (o]
698 0 200 &29 4 148 S61 o 96 492 o 44 423 o(
497 o 199 &28 0 147 559 1 95 490 O 43 422 o]
&96 0 198 &27 i 146 558 o 94 489 o 42 420 o
694 o 197 625 o 145 557 0 93 488 o 41 419 o¢
&93 0 196 &24 0 144 555 0 92 486 1 40 418 o
692 0 195 623 o 143 554 0 F1 485 o 39 416 0
690 o 194 621 ¢ 142 553 1 90 484 0 38 415 o
&89 o] 193 620 0 141 551 2 89 482 0 37 414 0
588 0 192 619 0 140 550 2 88 481 0 36 412 0
&86 (v} 191 418 1 139 549 4 87 480 o 35 411 1(
&85 1 190 &16& 0 138 547 2 846 479 0 34 410 0
684 5 189 &15 0 137 S46& 3 85 477 o 33 408 o
£82 4 188 614 o 136 545 3 B84 474 o 32 407 G
681 o] 187 &12 2 135 543 ? 83 475 o 31 404 G
&80 & 186 611 2 134 542 7 82 473 1 30 404 o
678 1 185 410 i 133 541 4 81 472 o] 29 403 0
&77 o 184 408 0 132 539 2 80 471 ¢ 28 402 o
&76 o 183 &07 o 131 538 2 79 449 o] 27 400 o
&74 0 182 6064 0 130 537 2 78 4648 ¢ 26 399 O
&73 1 181 604 0 129 535 2 77 4&7 o 25 398 o
&72 o 180 403 0 128 534 & 74 465 c 24 396 o
&70 o 179 602 o) 127 333 1 75 464 o 23 395 o3
&49 o 178 &00 0 126 531 o 74 443 c 22 394 o]
668 o 177 599 1 129 530 0 73 461 0 21 392 o
228 646 0 176 598 1 124 S29 o 72 460 o) 20 391 o1
227 665 o 175 59& i 123 s28 1 71 459 ¢ 19 390 o]
226 &L&4 o 174 595 0 122 524 o] 70 457 0 i8 389 o
225 643 o 173 594 o 121 529 (o] &9 456 Q 17 387 o7
224 661 c 172 592 o 120 524 0 &8 455 o 16 386 o]
223 640 0 171 591 o 119 522 o] 67 453 o 15 385 o
222 &£59 0 170 S90 o] 118 521 o &b 452 0 14 383 o
221 657 0 169 5488 o] 117 520 o 45 451 0 13 382 o
220 656 o 168 587 o 116 518 0 &4 449 ¢ 12 381 o
219 &55 o 167 586 0 119 517 1 63 448 o 11 379 O
218 653 o 166 584 1 114 3514 1 42 447 4] 16 378 ¢!
217 652 0 165 583 0 113 514 1 &1 445 o 9 377 o
21& &51 o 164 Sag2 o 112 513 o} &0 444 o 8 379 o
215 649 ¢ 163 580 0 111 Si2 o 59 443 s 7 374 o
214 &48 o 162 579 1 110 510 0 58 441 0 & 373 0
213 &47 o 161 578 o 109 509 0 57 440 o S 37t o
212 645 o 160 576 0 108 508 i 56 439 0 4 370 o
211 &44 o 159 S7S 1 107 506 (o] 55 437 o] 3 369 o
. - 0 443 G 198 S74 2 106 S05 0 54 436 o] D BETEEEER
w09 441 1 157 573 4 105 504 i 53 435 0 1 3bbununs

Note: This background was analygred Using an earlier standard
than was used for the sample and ROI‘'s may be different
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S26 Energy calibr. std spectrum for

87D 72.736 27. 5% MIN
CH MEV (TS CH MEV (T8
208 G G 156 0 394
207 0 1 135 0 257
204 O o 154 G 150
205 Q 1 133 C 122
204 O 4] 152 ) 74
203 ¢ o 131 4] o1
202 G Q 13530 G a7
201 o G 149 o 42
200 o O 148 Q 32
199 o 0 147 O 73
i9g ¢ 0 1446 G 207
197 ) 0 145 e 559
124 (o] 0 144 0 1106
195 G O 143 0 1875
194 o G 142 0 2860
193 o o 141 0 4018
iv2 o O 140 0 84624
171 o o 139 O 4481
190 0 8] 138 0 3730
189 0 o 137 0 2753
188 o i 136 0 1451
187 Q 0 138 ¢ 1115
i8s6 G O 134 Cc &24
185 o G 133 G 440
184 o o 132 ¢ 282
183 18] 0 131 O 121
ig2 0 i 130 ¢ 125
igl G o 129 Q 81
180 ¢ o 128 0 63
179 o 0 127 0o S&
178 3] 1 126 G 42
177 e Qo 125 0 42
174 O O 124 G 34
175 o i 123 G 28
174 4] G i22 G 27
173 O o 121 o ig
172 o) 1 120 0 24
171 0 3 119 O 8%
170 0 12 118 0 345
169 0O 88 117 G 1084
168 o a3arz i1é& 0 246i&
167 G 1407 115 0 4587
164 0 3250 114 ¢ 5931
145 G 38516 113 G 591é
164 O 7386 112 0 4873
143 ¢ 7731 111 0 3438
162 0 &588 110 0 2171
161 ¢ 4698 169 ¢ 1371
1460 ¢ 3088 108 ¢ 848
159 ¢ 17904 107 ¢ 534
158 o 1171 106 o 329
157 0 667 105 0 200

&103~
88
CH MEV CTS
104 G 161
103 O 106
102 C &9
101 G 70
100 o 57
7 C 174
28 G 531
7 G 1442
Q& 0 3105
- 9?3 G 4882
4 O 5954
3 C 5&&5
22 G 444649
1 O 3186
0 o 2137
89 ¢ 1271
88 o 738
87 G 454
B& ¢ 305
85 O 203
84 O 131
83 o 1ig
g2 o) 78
81 ) &3
80 G 44
79 o 36
78 O 268
77 0 22
74 0 i8
78 O 15
74 O ig
73 o 17
72 Q is
71 O i1
70 O 1&
&9 o 13
&8 O 13
&7 i) 7
&é 0 k4
&5 ) 10
&4 8] K4
&3 O 8
&2 O &
&1 O g
&0 C i2
o9 ¢ it
o8 18 4
57 O g
56 o 3
S99 Q &
54 G &
93 0 7

S41 Pu
A0

CH MEV CTS
52 3
51 12
50 &
49 5
48 3
a7 3
44 &
45 &
44 &
43 &
42 9
41 9
40 8
39 2
38 4
a7 9
36 &
as 3
34

33

32

3t
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B0,

242

20,

'|'!'TTT"I' - TTY’I"!‘!‘T"?‘!"’I’{'TT ¥

160,

114,

: 6103~ SAl Pu
Guality Control Summary
Continuing Date Gross Time Control New Norm
Tatector Calibr: (GMT) Cnts {(min) Value Limits Avg dev
#3 40 EF EFF 72. 736 34639 27.5 40.89 3B.09 - 44. 09 41.09 0. 2
88 40 CA SLOPE 72. 736 o 27.5 13.25 12.85 - 13.5%0 13. 18 0.7
s8 40 CA OFFSET 72 736 O 27.5 3644. 3814, ~ 3750. 3664. -0.4
88 40 RE RES 72. 736 Q 27.5 68.82 52.07 - 88.99 6&8.99 -0.3
88 40 BK Pu239 71. 008 52374.5 (¢. 002 0.000 - 0. 00B 0.002 0.0
88 40 BK Pu238 71. 005 45 2374.5 0.019 0.0G10 - G. 022 0.016 1.4
88 40 BK Pu23s 71. 005 31 2374.5 0.013 0.007 - 0. 020 0©.014 ~0.3
85 40 BK Pu242 71. 005 2 2374.5 0.00f 0,000 - G. 007 0.001 ~-1.0
Previous 3 counts Time Detector ID Length Cpm
81. 697 22-MAR-95 8:43 S8 40 Pu 2851 v 3563 min 13. 53
g83. 206 23-MAR-9D5 20: 54 88 40 Pu 2676 \ 43. 8 min 10.79
83. 241 23-MAR—-99 21:47 8§ 40 Am 2852 N\ 31.0 min 1. 4B
88 40 83. 303 95 1014. 00 MIN. 6103~ S5A1 FU
400,

120. 130, 1440, 150 160.
CHANNEL
238 236
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24—-MAR-93
16: 29: 48
N4 120264
LGG

- Counted on

o eMT
Zero time

GMT of std
Sep. time

Tracer — Pu24z

88 44
83. 304 95
83. 304 95

58. 953 99
¢.000 O

Channels
Bkg CPM

Grass ¢nts
Background
Net counts

Divisor
Det. Eff
Yield

Channels
Bkg CPM

“iiGross cnts

Backaround
Tracer cts
MNet counts

39.60 Dpm X 1.0000 =
86~104
0. 00210 7 {en 71.005 95
9903,
2 Y /
F901 i. 0%
2. 8003E+0Q2 {net counts / corr.
0.4109 7
0. 4004 {niet counts) / (eff.
105122 i31~147
0. 00148 0. 00378
0 5
2 4
0 0 QO 0
-2 1 1 3

(H~B1-A—(5) /

THMA Corporation
Alpha Spectroscopy
ABPEC V 4.0t

1013. 37 minutes .

/

112 997-94)

&103- 17

Pu

QC—BLANK #23526

' Reviewad__;c'ﬁata_,a:___%‘

d

Chemical yield

1.3

FWHM Of tracer

tracer DPM)

X CarT.

Pu22dse
151-147
C. 00336

3
3
Q
9]

0
b=

Lambda (7. 7773E-08) (2. 2005E~-05) (6. 6560E~G4}
Decay corr 1. 0000 1. G000 1. 0000
Brneh ratio 1. 0000 1. GOO0 1. 0000
DFM of aliq -7.9992E-03 3. 99P&4E-Q3 C. COD0E~Q1
#liquot 1. OOOOE+QQ 1. O00QE+QO 1. OO0OE+QQ
Dpm/smpl -7. P9F2E-Q3 3. 9996E-03 0. 0000E-0O1
pCi sempl -~3. 603E-03 i.802E~03 C. 000E-0O1
i gigma Err 50. 0 : 300. oL G. 0%
oCi Err 1. sose-qafl 5. 405E-03 3. 503E~-03
2 sigma Err 100. 04 - &00. Q% G. 0%
pli Err 3. 604E-03 1. 0B1lE~-Q2 7. 206E~-03
LLimitng Viu < 2. 97e-03 < 1.0Q7e~-02 /f < 5. 95E-03
o MDA 1. 73e-02 2. 22E-02 1, 99E-QZ
QC-23526
Lol 20
Addod = 0 A%ﬁ 3)27/95
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6103 17 Pu 83. 304 1013. 37 MIN ss 44
CH MEV (TS CH MEV CTS CH MEV CTS CH MEV CTS CH MEV CTS @
0 0 208 640 0 ~15&6 569 0 —104 399 1 52 429 0
0 o 207 638 0 ~155 548 ¢ ~103 498 0 51 427 o
0 0 _20&6 637 o -1954 547 0O -102 496 o] 50 42& 1
0 0 205 &34 0 ~153 5&5 H ~101 495 0 4% 425 o
705 0 204 &34 0 ~152 544 0 —100 494 o 48 423 o€
703 0 203 633 2 ~-151 543 0 -99 492 22 47 422 0
702 o 202 632 0 150 561 o -98 491 &55 44 421 2
701 0 201 630 0 149 5&0 o} ~97 490 2269 4% 419 o
8699 0 200 629 0 148 559 0 ~94 488 2234 44 418 1
698 o] 199 &28 Q0 -147 557 o -9% 487 1431 43 417 0
&97 0 198 626 0 -144 856 0 -394 486 1055 42 415 o
&95 0 197 &2% 0 -145 555 0 ~-93 484 7B5 41 414 0
&4 0 196 623 0 -144 553 0 ~92 483 449 40 413 o
&92 0 195 &22 0 -143 552 0 -1 481 304 39 411 oC
&91 0 194 421 0 -142 550 0 -390 480 242 38 410 Q
&%0 (4} 193 619 0 -181 549 0 -89 47% 178 37 408 1
688 0 192 418 0 ~140 548 0 ~88 477 110 36 407 o
&87 0 191 617 0 -139 544 0 -87 476 93 35 406 ped
&86 0 190 &15 0 ~138 545 1 ~8& 475 53 34 404 0
&84 0 189 414 0 -137 544 0 85 473 52 33 403 o
&83 o] 188 &13 0 -13& 542 ped 84 472 33 32 402 1
&82 1 187 &11 0 -135 541 2 83 471 24 31 400 o)
&80 1 18& 410 0 ~-134 540 o a8z 469 27 30 399 0 (
&79 0 185 409 0 ~-133 538 0 81 4648 20 29 398 1
678 o 184 &07 ¢ ~132 537 0 80 447 10 28 394 o]
&76 0 183 406 0 -131 534 o] 79 445 ? 27 395 1
&75 o 182 4605 G 130 534 1 78 444 g 26 394 ']
474 o 181 &03 o 129 533 0 77 463 g 25 392 o}
872 c 180 &02 o 128 532 0 74 461 C 24 391 1¢
&71 0 179 &00 0 127 530 0 75 440 3 23 390 o)
6469 0 178 599 c 124 529 1 74 458 7 22 388 o
4468 ¢ 177 598 o 125 527 0 73 457 1 21 387 o(
228 &&7 o 1746 594 0 124 526 0 72 456 4 20 385 0
227 LLS o 175 595 0 123 525 1 71 454 1 19 384 o
226 &&4 G 174 594 o -~122 523 0 70 453 4 18 383 o
225 &&63 o 173 592 0o ~121 522 0 &9 452 2 17 381 0
224 461 o) 172 591 0 -120 521 o &8 450 1 i& 380 i
223 &&0 0 171 590 o -~119 519 o &7 449 1 15 379 il
222 659 C 170 588 0 -1i8 518 0 &4 448 2 14 377 o}
221 657 0 1469 587 0 ~117 517 o &5 446 1 13 3746 0
220 &5& o 168 584 ¢ ~1i& 515 o 44 445 ] 12 375 17
219 &55 C -1467 584 ¢ -115 514 0 &3 444 o i1 373 O
218 653 o —-1&& 583 o  -ii4 513 o 62 442 o 10 372 o
217 452 G ~1465 582 o =113 511 o] &1 441 1 g 371 G
216 651 o ~164 580 0 ~11i2 510 0 &0 440 1 8 369 '}
215 649 0 -143 579 o -1i1 509 o] 59 438 o 7 368 s,
214 448 c ~1&2 S77 0 ~110 507 0 58 437 1 & 367 0
213 646 0 ~-161 574 1 -109 506 o] 57 435 0 5 345 o
212 645 o ~160 575 0 ~108B 504 0 S5& 434 0 4 364 0
211 4644 0 ~159 573 0 -107 503 o 55 433 3 3 362 O
210 &42 o -158 572 c -10& 502 o 54 431 e} 2 361 4}
209 641 0 ~1%7 57i i =105 500 0 53 430 o 1 280 s}
239 238 236 8! 242
105~ 122 131~ 147 151— 167 o~ e} 86— 104
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Energy calibr. std spectrum

STD 58. 953 1514 43 MIN
CH MEV (TS CH MEV CTS
208 o o) 156 ¢ 1312
207 o o 155 ¢ 892
206 o O 154 ¢ 473
205 0 0 133 ¢ 420
204 0 2 152 ¢ 317
203 ¢ 2 151 o 211
202 0 i 150 0 131
201 ¢ ¢) 149 0 121
200 G 2 148 o 83
199 O 0 147 0 &2
198 0 i 146 0 315
197 G ¢ 145 G 297&
196 ¢ G 144 O 7039
195 ¢ o 143 010970
194 G o 142 015669
193 o G 141 028956
iz o] ¢} 140 024519
191 ¢ i 139 013925
190 G 1 138 0 8991
189 0 ¢ 137 0 35621
188 o 0 134 G 3406
187 0 o 135 0 2236
186 0 0 134 0 1533
185 0 QO 133 Q1115
184 Q 0 132 0 738
183 0 1 131 0 3551
182 o) 0 130 o 328
181 0 0 129 0 23
180 e o 128 O 181
179 o (o] 127 o 189
178 0 2 126 0 148
177 0 1 1295 o 100
176 0 O 124 0 71
1795 0 1 123 0 &7
174 L4 1 122 0 a8
173 0 = 121 4] 38
172 0 3 120 O 33
171 O 2 119 ] 34
170 O 2 118 0 393
169 O 1 117 010720
168 0 1 114 044039
1467 18] 8 115 Q33392
146 O 1845 114 019538
145 041399 113 012018
164 0546494 112 O 8413
163 033041 1ii 0 4933
162 022857 110 0 3039
141 015638 109 0 2035
160 ¢ 8584 108 0 1344
159 0 4943 107 O 925
158 0 3061 106 0 446
137 0 1934 109 G 508

for 6103~ 17 Pu
55 44 €
CH MEV CTS CH MEV CTS@
i04 O 336 s2 0 ié
103 © 226 58 O 10
102 O 203 s0 ¢ 206
101 O 135 49 0 15
100 © 106 48 O© i8
9% O 10t 47 ¢ 14€
98 O 4088 46 O 11
97 041974 45 0 i3
96 034199 44 0 g€
95 020564 43 O 14
94 015083 42 O 15
93 0 9984 a1 o 10{(
92 O S547% 40 O 14
%1 0 3550 3% O i3
90 0 2342 ag o0 i1&6(
89 0 1579 37 0O 14
88 O 1119 36 © 14
87 o 727 3s o 11
B4 O 551 3@ 0 12
85 © 420 33 0 10
84 o 297 a2 o  15¢
83 0 225 31 0 16
B2 0 188 30 ¢ )
81 0o 139 29 o} &1
80 O 85 2B 0O 7
79 0 80 27 0 1=
78 s 75 26 0 11 ¢
77 O 41 25 O 13
7 © 38 22 0 11
7% O© 43 23 0 & (.
74 ©0 35 22 O 12
73 0 36 21 O 10
72 0 34 20 0 12¢(
7T © 28 19 0 5
70 0 29 18 0 10
&9 0 22 17 0 12¢
&8 0 15 i& 0 10
&7 O  1& 15 0 7
86 O 20 14 © {
&5 o 17 13 © 10
& 0 25 1z 0o 11
&3 0 16 11 O 9
&2 o 22 10 © 7
&1 0 21 % © g
&0 6 19 g o0 5.
5 0O 19 7 0 a
S8 o0 it & © 5
57 © 10 5 0 8
s« 0 12 4 0 12
55 0 13 3 0 &
54 0 12 2 O &774
53 © 20 1 O 6859
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&103- 17 Pu
Guality Control Summary

Continuing Date Gross Time Control New Norm
~Natector Calibr: (GMT) Cnts (min) Value Limits Avg dev
.:'j',;)S 44 EF EFF 58. 953143665 114.4 41.09 38.01 - 44.01 41,03 0.1
88 44 Ca& SLOPE 58. 953 ¢ 1i14.4 13.52 13.23 - 13.88 13.55 ~0.3
S8 44 Ca OFFSET 58. 953 0 114. 4 3S71. 342%. - 372%. 3577, 0.1
88 44 RE RES 38. 953 0 1i4.4 33.87 20.00 — 49.04 33. 66 0.0
8s 44 BK Pu239 71. 005 4 2378.9 0.002 0.Q000 — Q. 008 0.002 C.O
88 44 BK Pu238 71. 005 9 2378.9 0.004 0.000 -~ 0.008 0.002 0.8
b=351 44 BK Pu236 71. Q0% 8 2378.9 0.003 0.000 — 0.008 0.002 0.5
88 44 BK Pu24z 71. 005 5 2378.9 0.002 0.000 -~ 0.007 0.001 0.4

Previous 3 counts Time Detector ID Length Cpm

80. 767 21-MAR-95 10:24 88 44 Am 2851 - N 2874, 1 min 1.43

83. 207 23-MAR-95 20:58 88 44 Pu 7428 = N 44, 3 @min 9.53

83. 241 23-MAR-93 21:47 8§ 44 Am 2852 & \ 31, 4 min 8. 91
5s 44 83.304 95 1013. 37 MIN. 6103— 17 PU

'l'l“l"r'r ‘I“I‘I‘T?‘l"l"i'i'TTT'!

80. S0, 100, 110G, 120. 130. 140, 150,
CHAKMEL.
242 238 236 234

A a e 8

o



Fant

24—-MAR-95 TMA Carporation 6103~ 18 Py
146: 30: 47 Alpha Spectroscopy GC-LCS #23527
N4120246 ABPEC WV 4.01 29
L.GE Reviewed F Date -
~ 7 Counted on 58 45 1013. 37 minutes <2
o aMT 83.304 95 s (
Zero time  83.304 95 J Qﬁpq{ﬁl“
GMT of std 58. 953 95 x O
Sep. time 3.0600 O Chemical yield 0. 6798
. '
Tracer — Pu242  (H-Bi-A—(5) 112. 997-94) /
- 39.60/bpm X 1.0000 = 09 .60 Corr. tracer DPM
Channels g85-103 Drift correction 1.4
Bkg CPM 0. 00210 {on 71.005 98 for 2370.88 Min.
Gross cnts 111795,
Background < ) Pl
Net counts 11173 “o0.9% FWHM Of tracer = 48, KeV
Divisor 2. 8215E+02 (net counts / corr. tracer DEM)
Dat. E&+ 0. 4096
Yield 0. &798 {net counts) / (eff. x corr. tracer DPM X time)
@ Pul2238 Puz234
Channels 104-120 129-144 148-14&3
Bkg CPM 0. 00168 0. 00294 Q. 00126
- Gross cnts 400 &10 3
Background 2 ) 3 B 1
Tracer cts c /0 o 7o o o
tNet counts 598 25 &07 25 2 2

Lambda (7.7775E-08) (2. 2005E-05) (5. 6560E-04)
Decay corr 1. 0000 1. 0000 1. 0000
Brnch ratio 1. 0000 1. 0000 1. 0000
DPM of aligq 2. 1195E+00 2. 1514E+00 7. 0885E-03
Aliquot 1. OOOOE+00 1. 0OOOE+00 1. OOOOE+00
Dpm/sapi 2. 11956+00 2. 1514E+00 7. 0B85E-03
pCi /smpl 9. 547E-01 ¢ 9. 691601 / 3. 193603
1 sigma Err 4. ay, 4. 2% 100. O%
pCi Err 4.993&*92382}’ 4. 096E-02 3. 193603
2 sigma Err 8. &7 - B. 5% 200. 0%
pCi Err 8. 186E-02 ft“ 8. 1926-02 b. 3BLE~03
Limitng Viu < 1. O2E+00 < 1. 04E+Q0 < B, 46E-03
MDA 1. s3E-02 / 1. 766-02 | 1. 22E-02
Qe-23527 Pu-239 26- Pu-239 Z.q-
Added = 0926l pCi 4% T qoso pe: (£41)
Fla = L03 (£9.4) 0932 (£ ‘L) /6% 3/27/73’"
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6103 18 Pu 83.304  1013. 37 MIN S8 45

{ CH MEV CTS CH MEV T8 CH MEV CTS CH MEV (TS CH MEV CTS@
0 208 647 0 ~156 574 0 -104 501 S 52 428 1
s 207 &45 0 -155 572 2 -103 499 1 51 427 16
0 206 444 0 -154 571 0 -102 498 1 50 425 0
0 205 642 0 -153 549 0 ~101 497 1 49 424 2
0 204 641 0 152 568 o ~100 49S 4 a8 422 1€
0 203 &40 0 ~15% 5&7 0 -99 494 0 47 421 0
0 202 438 0 ~1950 945 0 ~-98 492 &b 44 420 0
0 201 637 0 =149 554 o -97 491 1308 45 418 o
e} 200 &35 0 -—-148 562 0 -6 490 2679 44 217 0
o 199 434 0 147 561 0 -95 488 2218 43 415 0
s 198 &33 s 146 550 1 -394 487 1450 42 414 of
0 197 631 0 145 558 0 -93 485 1158 41 413 1
0 196 &30 0 -144 557 0 -92 484 731 40 411 0
0 195 628 0 -143 555 0 -91 483 502 39 410 o(
0 194 &27 0 -142 554 o -30 481 319 38 408 0
0 193 625 ¢ ~141 3853 2 -89 480 253 37 407 1
s] 192 624 0 ~-140 551 105 ~-88 478 1465 36 406 o
0 191 623 0 -139 S50 144 ~-B7 477 114 35 404 0
0 190 &21 0 -138 548 103 -8& 476  B7 34 403 0
0 189 &20 0 -137 547 72 -8% 474 76 a3 401 o(
0 188 618 0 -136 5446 53 84 473 51 32 400 0
1 187 617 0 ~135 544 36 83 471 41 31 399 0
0 186 4616 0 -—-134 543 24 82 470 35 30 397 0(
0 185 &14 0 -133 541 13 81 469 25 29 394 0
0 184 413 0 -132 540 12 80 447 18 28 394 o
1 183 &11 0 -131 539 5 79 466 15 27 393 2¢
1 182 610 0 —-130 537 3 78 464 14 26 392 0
0 181 &09 0 -129 5356 4 77 463 9 25 390 0
o] 180 &07 0 128 534 3 76 462 7 24 389 O
o) 179 &06 o 127 533 4 75 460 9 23 387 0
0 178 404 1 126 532 1 74 459 5 22 386 o
(o] 177 603 0 125 530 3 73 457 3 21 385 0
o 176 &02 o] 124 529 H 72 454 & 20 383 0
0 175 600 0 123 527 0 71 455 7 19 382 0
0 174 599 0 122 526 ') 70 453 3 18 380 O
0 173 597 0 121 5295 0 &9 452 1 17 379 0
0 172 594 0 —120 523 0 &8 450 1 16 377 0
0 171 595 0 -119 B22 o &7 449 4 15 376 1
0 170 593 0 ~118 520 0 &6 448 z 14 375 0
0 1649 592 0 -117 519 1 &5 444 1 13 373 0
0 168 590 0 ~116 518 12 &4 445 3 12 372 o X
0 167 589 0 -115 516 122 &3 443 3 11 370 0
o] 164 588 0 -~114 515 150 &2 442 o 10 369 0
0 16% 386 0 -113 513 104 &1 441 2 9 348 O
0 164 58S 0 -~112 312 74 &0 439 2 8 366 3
0 —163 %83 0 ~-111 511 &1 59 438 0 7 365 o
0 —1&2 582 0O ~110 509 32 58 436 1 & 363 O
0 -161 581 0 -109 508 18 57 435 1 5 362 0
0 1860 579 0 -~108 506 17 56 434 0 4 361 o
0 =-159 578 1 -107 S0%5 9 55 432 0 3 359 0
o ~138 576 0 ~106 504 a8 54 431 0 2 358 o
o -157 975 0 =105 502 5 53 429 1 1 356 o
239 238 236 0 242

104— 120 129~ 144 148~ 1&3 G~ o 85—~ 103
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record 1801¢
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Energy calibr.

std spectrum for

114. 43 MIN

MEY CTS

8TD 98. 953

CH MEV (TS CH
208 C ) 156
207 O o) 155
204 0 2 154
205 0 1 153
204 (8, o 152
203 o o 1351
202 o C 150
201 O ) 149
200 0 G 148
199 O o 147
ieg 0 O 146
197 O O 145
194 o i 144
195 O i 143
194 G O 142
193 ¢ 0 i41
192 Q 8] 140
ig1 o O 139
190 o ) 138
18% 0 O 137
ige G i 136
187 8] ¢ 135
186 O 1 134
185 ¢ O 133
i84 (¢ o 132
183 g 2 131
ig2 G o 130
181 Q 1 129
180 O i 128
179 4] o 127
178 & 2 126
177 G 2 125
176 o) i 124
175 G i 123
174 G O 122
173 O i 121
172 O ¢ 120
171 G o 119
17¢ 8] 2 118
169 © 3 117
168 G 1 116
167 G 3 113
1466 o i 114
165 G b 113
164 G a0 112
1463 0 1132 111
162 044326 110G
1461 G71002 109
140 041810 108
159 628978 107
158 019236 106
157 G104346 1G53

0 5906
0 3664
0 2336
1575
1059
728
S01
341
228
159
138
?4
122
1805
C &29%
0115&C
¢Lae032
031199
032212
018190
011527
G 7424
O 4374
0 2808
1703
1309
g18
598
404
292
259
234
183
126
24
84
43
61 -
53
130
0 4230
039546
044723
024742
0150351
010147
0 5949
3818
2343
1574
1047
747
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6£103- 18 Pu
55 45 {
CH MEV CTS CH MEV CTS8
(
104 © 525 52 ¢ 28
102 © 377 51 ¢ 28
102 © 252 50 0 23(¢
101 0 178 49 o 28
100 O 147 48 0 18
9% ¢ 113 47 O 23
98 O 327 46 O 14
97 020526 45 0 24
96 0474651 44 0 18(
95 029239 43 0 26
94 019345 42 O 17
93 014295 41 0 22¢
92 0 8220 4 0 12
91 O 4834 3% 0 27
¢ 0 3002 38 O 15¢
89 0O 2050 a7 0 25
88 O 1422 3% 0 13
87 O 965 as o 8¢
86 O 651 34 0 19
85 O 457 33 0 16
84 O 376 32 0 13
83 0 266 31 0 20
g2 o 172 30 O 15
81 O 161 29 0 22¢
80 O 1i4 22 0 2
79 O© 114 27 0 12
78 0O 83 26 0 12¢
77 O &4 25 O 18
76 O 644 24 O g
75 0 43 23 0 14¢
74 O 48 22 0 16
73 0 58 21 o 19
72 0 48 20 ©0  11i¢
71 O 52 19 0O 15
70 ¢ a3 ig o0 2t
49 O 47 17 0 13¢
48 0O 42 16 O 19
67 © 31 15 0 17
& O 28 14 O 20¢
&5 0 28 13 © 10
&4 O 24 i2 0 @
&3 © 239 11 o 14
42 © 36 10 o 18
61 O 23 g G 14
&0 o 23 8 o 18¢
59 O 34 7 G 8
58 0 43 & 0 12
57 0 29 5 0 19
564 o 20 4 0 a8
5 0 17 3 0 12
54 0 24 2 0 6763
53 0 18 1 0 4859
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&103—- 18 Pu
Guality Control Summary
¢
Continuing Date Gross Time Control New Norm
~Detector Calibr: (GMT) Cnts {(min) Valvue Limits Avg dev
3 45 EF EFF 98. 993154488 114.4 40.96 37.92 ~ 43.92 40.94 0.0
85 45 CA SLOPE 58. 953 Q 114. 4 14,01 13. 69 ~ 14.48 14, 07 -0.5
86 45 CA OFFSET 58B. 953 O 114. 4 3536, 3400, — 3682, 3833, 0.1
88 45 RE RES 58. 953 g 114. 4 38.49 20.00 - 49.89 35.1% 0.7
85 45 BK Pu239 71. 005 4 2378.% 0.002 0.000 - 0. 008 0.002 -0.2
88 43 BWK Pu23B 71. 005 7 2378.9 0.003 0.900 - 0.010 0.003 -0.2 (
88 45 BR Pu23b 71. 005 3 2378.9 0.001 0.000 - 0.013 0.003 -1.8
8s 4% BK Puz42 71. 005 5 2378.9 0.002 0.000 ~ 0.012 0.002 Q.0 )
{
Previous 3 counts Time Detector ID .ength Cpm ]
- - - - (
80C. 767 Z21-MAR-95 10:24 &8 45 Am 2851 & \ 2874.1 min 1. 91
83. 207 23-MAR-95 20:58 &8 45 Pu 7428 3 \ 44,3 min 8. 49 )
83. 241 23-MAR—-95 21:47 S8 45 am 28352 7 \ 31.4 min 1.72 €
{
b1 45 83.304 95 1013. 37 MIN. 6103~ 18 PU
(
{
i (
(
% {
( (
L 600. I

100. 110. 120. 130, 140, 150. 160. i
CHANNEL
238 238 236
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. 27-MAR-935 TMA Corpeoeration 6103~ 17 Th
10: 52: 43 Alpha Spectroscopy GC—BLANK #23526
T N412026 ASPEC V 4.01 C
Leg Reviewed Date D)~
o Dounted on 88 ig 541. 23 minutes

s oMt 84. 324 95 Y
Zero time 81. 7687 95 ## RECALCULATED DATA %
F3 2 AE 36 SEH 2630 230 Folr -2 et
GMT of std 83. 806 95 (
Sep. time 81. 7467 95 Chemical yjeld
Tracer - Th229  (B1~C /  128.795-84) /1 Y\
11.82 Dpm X 0. 9990 = 11.81 Corr. *tracer DPM
Channels 78~112% {
Bkg CPM 0. 003b26 {on 78. 044 F5 for 2449 63 Min,
Gross cnts 1164, 4
Background 3 :
Th228 corr e /
Net counts 1163 / 2.9% FWHM Of tracer = &7. KeV ¢
Divisor Q. 8494E+(1 (net counts / corr. tracer DPM)
Det. Ef+ 0. 3056
Yield 0. 5954 {net counts) / (eff. x corr. ftracer DPM X time}
(+6zs) |
Channels 113-136% 51~ 77% 4
Bkg CPM 0. 00567 0. 00283 0. 00000
NGruss cnts 4 25 (o] {
Background < 2 0
Tracer cts 1 O O 3 1 1 O
Net counts 5 i, 3 20 - 5 -1 7 1
L.ambda (3. 8085E-02) (9. 9358E~04) (2. 4645E--08) (1. 3555E-13)
Decay corr 0. 9072 0. 9975 1. 0000 1. 0000 (
Brnch ratic 1. 0000 1. 0000 1. 0000 1. 0000
{
pPM of alig i. 9204E-01 1. O179E-02 2. 03C&6E-01 -1. 0133E-02
Aliquot 1. COO0E+00 1. COOQE+QO 1. COO0E+QO 1. COOCE+0O
Dpm/smpl 1. 5204E-01 1. 0179E-C2 2. 030&6E-01 -~1. 01 33E-02 ¢
pCi /smpl &. BAFE-02 4. 585E-03 ﬁ 9. 147E-02 -4, B73IE-03
J— S S - e e e e e e v e i —————— —— oy
1 sigma Err 34, % 300. Q%L 25. 2% 100. O%
pCi Err 2. 528E-02 1. 376E-02 <§§> 2. 302E-C2 4, BT7SE-03 (
2 sigma Err 73. 84 &00. 0% 30. 3% 200, 14
pCi Err 5.8575~02 2. 751e~02 4. 6085E-02 9. 1S51E-03
~Timitng Viu < 1. 10E-01 < 2. 73E-02 < 1. 3FE-01 < 7. 535E-03.
MDA 6. 75E-02 5. 07E-02 / 5. 06E-02 7 3. S0E~0%
Q€'23§2L )
Added = O Ky 327/95
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6103 17 Th 84. 324 541. 23 MIN S8 ig

CH MEV CTS CH MEV CTS CH MEV CTS CH MEYV CTS cCH MEV CTS @
0 208 450 ¢ -15& 577 2 ~104 504 34 -52 431 4]
o 207 &49 ¢ -155 574 o ~103 502 24 ~-51 429 o€
e} 20& 648 1 ~154 574 o0 -102 501 35 50 428 o
o 205 646 i  —~153 573 2 -101 500 43 49 426 o
0 204 &£45 1 ~-152 572 o -100 498 57 48 425 2¢C
2 203 643 i -151 S70 4] —-99 497 &4 47 424 0
c 202 642 0  —-150 5&9 0 -98 495 59 44 422 0
1 201 641 1 ~149 5&7 1 -Q7 494 84 45 421 o
1 200 &39 ¢ -148 566 1 -4 493 82 44 419 0
1o} 199 638 2  —147 564 o ~95 491 103 43 418 (¢
0 198 &34 0 ~146 563 i -94 490 €8 42 414 o
o} 197 635 i -145 542 0 -93 488 85 43 415 0
0 196 &34 0 ~144 560 1 -92 487 s2 40 414 o
o 195 &32 1 -143 559 o ~21 486 52 39 412 o(
o 194 631 0 ~-142 557 e} ~30 484 33 3 411 Q
o} 193 429 G -141 554 0 -89 483 21 -37 409 0
o 192 628 0 ~140 555 0 -88 481 22 ~36 408 o€
o 191 627 0 -139 553 o} ~87 480 15 -35 407 o
o 190 &25 ¢ -138 552 1 -B& 479 18 ~34 405 s}
o 189 624 0 -137 550 o -85 477 11 -33 404 o(
o} ieg &22 C -136 549 o -B4 476 i0 -32 402 o
e} 187 621 1 ~135 548 o -83 474 8 -31 401 0
o 186 619 2 -134 546 o) -82 473 8 ~-30 400 o
o 185 618 ¢ —~133 545 1 -B81 471 3 -29 398 e
0 184 417 1 ~132 543 0 -80 470 3 -28 397 O
1 193 615 0 -131 542 o -79 449 7 -27 395 o(
¢ -182 614 0 ~130 541 o] ~78 467 3 ~2&6 394 0
1 -181 &12 1 ~-129 539 0 ~77 466 1 -25 393 o
o ~180 &11 C -128 538 0 ~76 444 3 -24 391 0¢
0 ~-179 &10 2 -127 534 i ~75 463 3 -23 390 o)
o -178 4608 0 -124 535 0 ~74 442 3 ~-22 388 0
0 ~177 &07 ¢ ~125 533 © ~73 460 1 -21 387 o€
o} -17& &05 0 -124 532 0 -72 459 2 ~-20 385 o]
o -175 604 0 ~123 531 s ~71 457 1 -19 384 0
¢ -174 603 ¢ ~122 529 0 ~-70 45& 1 -18 383 0(
¢ -173 601 0 -121 528 o ~&9 455 0 -17 381 0
o ~-172 &00 0 -120 524 0 ~&68 453 2 ~14 380 0
0 -171 598 0 ~119 525 4] ~&7 452 ) -15 378 0
0 -170 597 0 -118 524 0 —~&& 450 o ~14 377 0
o -1469 596 ¢ -11i7 522 0 ~&5 449 0 ~13 376 0
0 ~-168 594 0 -116 521 o ~&4 447 1 ~12 374 Ot
o -167 S93 1 ~115 519 1 -63 4464 s} -11 373 0
0 ~-16&6 9591 C ~114 518 1 462 445 o) -10 371 0
0 -165 590 i -113 517 o -&1 443 1 ~4 370 O
o -1464 588 1 ~-112 515 S ~-&0 442 1 8 349 s
0 -163 587 2 -111 514 i0 ~59 440 i 7 347 o]
& 162 886 1 ~110 %12 11 ~-%8 439 O & 366 O
0 -141 584 1 -109 511 15 ~-57 438 1 5 364 o
0 ~160 583 1 -108 510 24 ~56 436 o 4 3463 ]
0 ~-159 581 g -107 508 25 ~-55 435 s} 3 362 o
o -158 580 2 ~106 507 26 ~54 433 3 2 360 o
s ~157 579 0 -105 S0S5 26 ~53 432 o 1 359 0
aa7 228 230 232 229

P

137- 182 113—~ 136 R 77 G a7 78— 11
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707
706
7o4
703
701
700
497
&97
&96
&4
693
&2
&30
&89
&87
&84
&85
&83
&82
681
&77
&78
&76
&73
&74
672
671
649
&68
&67
&60
&44
&2
G661
460
&58
&57
&55
&54
&53
451
680
&49
bH47
&44
544
&43
&42

Note:
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This background was analyzed using an earlier standard

Background spectrum for

78. 044

208
207
206
205
204
203
202
201
200
199
198
197
194
195

195

193
192
191
190
189
i1g8
187
186
185
184
183
182
181
18¢
179
178
177
174
179
174
173
172
171
170
1469
168
167
164
165
144
163
162
161
160
159
158
137

QO O rMOQRmuor OO OO0 0000000000000 000000000000RSO000

CH

24469 63 MIN

MEV CTS

154
155
154
153
152
151
150
149
148
147
144
145
144
143
142
141
149
139
138
137
136
133
134
133
132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
i09
108
107
104
i03

568
S&&
S5&5
S&4
b&2
541
760
558
297
855
5o4
853
wo1
550
o948
547
546
544
243
541
949
539
537
53s&
235
233
e =4
330
a9
528
pro=d. ]
&5
oda
o822
521
519
818
5lé
915
G514
512
911
509
508
507
505
504
G503
501
500
498
497

COOOOMNOFrNOCOO000000000 0O mOMOOON OO LY O rOWOW-O00

6103~ 17

885

CH MEV  CTS

e et . s Sl s s s P

104
103
102
101
100
9
98
97
2?6
9
74
93
92
91
0
89
28
87
86
85
B4
83
g2
81
80
79
78
77
76
75
74
73
7
71
70
69
&8
&7
bb
357
&4
63
&2
&1
&0
5%
o8
57
-1
35
54
53

494
494
493
491
490
489
487
486
484
483
482
480
479
478
476
/475
473
472
471
469
448
466
465
454
462
361
459
438
457
459
454
4352
451
450
448
447
444
444
443
441
540
439
437
436
434
433
432
430
429
827
426
425

COOH 00RO+ OOOOOLORNOOO 000000000 mMMAROOOOR o000~ O

ig8

CH

Th

MEV CT8

52

3 4
50
42
45
&7
44
45
44
43
4
41
40
39

LR N

than was uvsed for the sample and ROI‘'s may be different

N

423
422
421
419
418
416
415
414
412
411
409
408
{07
405
404
402
401
400
398
397
375
374
373
391
390
389
a387
388
384
383
382
380
379
377
376
375
373
37
370
369
3&8
3646
3465
3454
36
3461
359
358
E v ird
355
BB H%wwH®
NGDEE RS

o
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582 Energy calibr.

STD

83. 804

CH MEV CTS

s S S 4 i - L Bl Yo

COQOOCORO0RORO0000000000A0000CO0QRC00A0CAA0ACAC00

MO rOerOrOr0O0Q0QO00R 0000000 G0 OO0 OO0 0QO00

10380
0 9334

CH

std spectrum for

1046. 0% MIN

MEY (TS

136
155
154
133
152
151
150
147
148
147
14&
145
144
143
142
141
140
139
138
137
1346
135
i34
133
132
131

130
129
128
127
124
125
124
123
122
121

126
119
118
117
116
115
114
113
112
111

110
109
108
107
106
105

0 4712
4291
2708
14447
851
S5i4
341
262
209
138
137
104
117
1350
439
1094
2371
4333
7193
0106019
0114460
010499
0 Biis
5352
3188
1970
1147
832
514
372
295
229
193
158
1435
125
113
105
4
183
648
2262
5672
010202
0127352
012050
O B944
0 5910
G 3573
0 2208
G
0

eNoloBoReReRogoRoloRsRaRoRoNelele ol

OROUAQOOQROQQACRQOQOO0

1228
759

CH MEV CTS

Th

6103~ 17

85 18
CH MEV CTS
104 _ 0 496 52
103 ~ 0 298 51
102 0 290 50
101 0 240 49
100 O g8 48
99 © 232 47
98 O 548 46
97 0 1871 45
96 O 5245 44
95 010504 43
94 014084 42
93 014447 41
92 011681 40
91 O g28s 39
90 O 5394 38
89 O 3137 a7
g8 © 1840 36
87 © 1105 35
g6 O 780 34
g5 0 470 a3
84 O 408 32
83 © 305 31
g2 ¢ 292 30
g1 0 203 29
806 0 201 28
79 0 171 27
78 0 159 26
77 0 144 25
76 O 103 24
75 0 117 23
74 0 97 az
73 0 84 21
72 0 111 20
71 6 82 19
76 o 91 18
69 O 73 17
68 © 73 16
&7 © 70 15
66 O 74 14
&5 © 78 13
64 O &b 12
&3 O 47 11
62 0 74 10
61 O S4 g
&0 O S50 8
59 O 45 7
sg8 © S0 6
s7 0 s2 5
56 0 St &
ss o0 37 3
s4 0 46 2
53 0 43 1

-~

34
43
33¢(
30
a7
37 (
26
23
27 ¢(
29
16
az(
28
az
21 (
24
33
25 (
18
29
26 (
25
19
25 (
19
15
14 (

19
21 {
21
23
21 (
17
23
13¢

14
271
17
iQ
14
14

23
14
10
151
i2
10
0 6324
O 6356

COQQCOUOOQOOOCQOOOUOOoOooROQOOOOCOQOQQOOROOORLROO0ROO00



5103~ 17 Th

Guality Control Summary
Continuing Date Grass Time Control New Norm
~Petector Calibr: (GMT) Cnts {(min) Value Limits Avg dev
"3 1B EF EFF 83. 806 47597 106.1 30.56 24.21 - 35.00 29.87 0.5
8|5 18 CA SLOPE 83. BO& Q0 106.1 14 10 13.63 - 14. 49 14.07 ©O.2
85 18 CA OFFSET 83. 80% 0 106.1 3578, 3400, ~ 3I700. 3554, 0.4
88 18 RE RES 83. 80& 0 106.1 &&.18 48 47 - 82.87 465.83 0.1
88 18 BK Tha27 78. 044 20 24469. 6 0.008 0.000 — 0.025 Q.009 -0. 4
S5 18 BK Th228 78. 044 14 246%. 6 0.00&6 0.000 — 0.025 0.007 —-1.0
o8 18 BK Th230 78, 044 7 246%9. 6 0.003 0. 000 - 0.025 0.001 0.3
88 18 BK Th232 78. 044 O 2469. 6 0.000 0. 000 - 0,025 0.001 -3.0
88 18 BK Thaz9 78. 044 13 2469. 6 0.00% 0.000 - 0.025 (0. 005 ~0.1
Previous 3 counts Time Detectar ID LLength Cpm
B83. 311 23-MAR-T5 23:27 58S 18 U 22837 15R1I \ 473, .4 wmin 1.31
83. 806 24-MAR-FS5 11:20 S8 ig¢ STD 1061 min 24638, 99
B4. 070 24-MAR-95 17:40 8S 18 Th 6103 8a1 N 342.1 min 0. 14
€S ig 24, 324 85 541,23 MIN £103~ 17 TH

|
I

| J;'l L
t (PN NP N W T O

10, 20, 30. 40. S0. 60. 70. 80. 90.100.110.120.130.140.150.160. 170. {80 . 130,200
CHAMNEL, ‘

25 228 227

[+ ]

: 230

{J

s
=

i\
i

ko AR e 5 o

SRS



23-MAR-95

12: 15: 15

N412026

LGG

-~ Counted on
i GMT

Zero time

GMT of std
fHep. time

Tracer - Th229

TMA Corporation
Alpha Spectroscapy

88 20
82. 347 95
81. 747 95

81.844 95
81.767 95

(B1-C

Channels
Bkg CPM

Gross cnts
Background
Th228 corr
Net counts

Divisor
Det. Ef+
Yield

Channels
Bkg CPM

" Gross cnts
Background
Tracer cts
Net counts

87-113
0. 004648

1085,
-3
O
1081 3.
9. 1549E+01
0. 2788
0. 5364

Th227
142187
0. 00729

25
4
4

17

ASPEC V 4.01

&12. 20 minutes

128. 795-84)

11.82 Dpm X O.

{(on 78.044 95

1%
{net counts 7/ ¢

{(net counts) /

" Thzeg

114-141
Q. 01579

=]
10
0
~g

9990

for

arr.

(eféf,

0
4

6103— 18

Reviawed

Th
QC-LCS #23527

Datej%fé&Zim

4 (ﬂﬁ/z%

Chemical yield

o

11. 81 Corr.

246%9. 63 Min.

FWHM Of ¢racer
tracer DPM}

x corr. tracer

(f}hQGO

i

S&~ 86
0. 00324

412
2
3
407

1
20

0‘53&4

tracer DPM

39. KeV

DPM X time)

13~ 41
0. 00121

-

L

£
o
X
(

{

,
A%

Lambda (3. 8085E-02) (9. F35BE-04) {2. 444 5E~08) (1. 3555E-13)
Decay corr 0. 9782 0. 9994 1. 0000 1. 0000
Brnch ratio 1. 0000 1. 0000 1. 0000 1. 0000
DPM of aliq 1. 898B4E-01 -2, 185902 4. Y43TE+QO -1. 0923E-02
Aliquot i. O000E+0OC 1. O0COE+OO 1. OGOOE+QO 1. GO0O0E+OO
Dpm/smpl 1. B984E~01 -2. 185902 4. 4457E+00 -1. 0923E-02
pCi /smpl 8. BS1E-Q2 ~&. 8ALE~-Q3 2. Q0JE+QQ —4. 20E-03
i1 sigma Err 2%, 6% 200, 0% 5. 84 100. 04
pCi Err 2. 52902 1. 949E-02 1. 15BE~01 4. 923E-03
2 sigma Err 59. 1% 400. 0% <22> 11. &% 200. 14
pCi Err 5. OS7E-QP : 3. 93902 2. 317E-01 7. 845603
imitng Vi < 1.27E-01 < 3. 25E~02 < 2. 19E+00 < 8. 12E-03
. MDA &. 74E-02 8. 72E-02 8. 44E-0Z2 3. 76E-Q2
C-2352°7 Th-230 2 g
N Adhded = ﬁ??%pﬁ{(&ﬁ%) _
\ /4 = LG (F in.4) i(ffh 3/’-7/‘%/

D 8 e a0 TN RS 0 0 s 2 . i —



6103 18 Th 82. 347 &12. 20 MIN 88
CH MEV (T8 CH MEV (T8 CH MEV (T8 CH MEV (CTs
0 ¢) 208 &43 ¢ -15&6 570 1 —-104 497 29
o O 207 642 0 -155% 5&9 1 ~103 496 30
O ) 206 640 0 —-154 567 0 -102 495 48
0 O 205 639 1 -153 S&6 0 -101 493 43
710 4 204 638 2 ~-152 965 0 -100 492 S0
70% b 203 636 i -151 543 1 -9 490 o8
708 2 202 &35 4 ~150 De2 © ~98 489 76
706 2 201 633 2 -149 560 1 ~37 488 7a
705 0 200 &32 1 -148 559 ) 36 486 a3
703 C 199 631 1 ~147 558 0 -5 485 ?b
702 0 198 629 i ~-146 556 o ~94 483 82
701 1 197 628 a2 -145 555 2 -93 482 o
&99 O 196 626 8] ~-144 553 ¢ -2 481 &8
&78 0 195 625 1 —143 352 1 =71 479 44
&96 0 194 &24 0 -142 551 ) -70 478 43
&95 1 193 &22 1 —~141 549 O -89 476 21
694 ) 192 621 0 =140 548 0 -88 475 17
692 O 191 619 o ~137 D46 ] ~87 474 17
491 O 190 618 ] ~138 54T b ~-8& 472 14
&89 0 189 617 O -137 544 0 -85 471 17
688 8] 188 615 4] ~136 542 2 -84 4469 30
&87 e) -187 &14 Q ~-13% 541 O -83 448 51
485 O -184 612 ¢ 134 8539 Q -82 467 S1
&84 G -185 &11 O ~-133 538 Q -81 4465 59
ag2 Q -184 610 o -132 537 0 ~80 4464 44
681 O -183 &08 8] ~131 5395 ) =79 4&2 26
&80 1 -i82 &07 O -13¢ 5334 0 -78 4461 38
&78 O ~-181 603 1 -~-129 532 0 ~77 460 21
&77 o -180 404 o -128 531 G -7& 458 14
&75 O =179 &03 8] ~127 830 4] ~75 457 1S
&74 o -178 &01 O -~12& 528 ) ~74 4535 G
F &73 0 ~177 &00 1 -123 527 o ~73 454 3
228 471 QO ~176 398 ¢ ~124 525 C ~72 453 5
227 &70 O -175 597 O -123 524 0 ~71 451 3
- 224 648 0 ~-174 596 G ~-122 523 0O -70 450 1
225 667 4] -173 994 8] -121 521 i ~-&9 448 0
224 &&6 G ~172 593 o ~12¢ 920 ) -68 447 2
223 &64 0 -171 591 8] -119 518 O ~&7 444 O
222 &&3 o -170 590 ) ~118 517 4] -&& 444 QO
221 461 O ~1&69 588 0 -117 316 G ~&3 443 O
220 &&0 Q -168 587 o —~114 5i4 1 ~&4 441 1
219 659 G ~1&7 586 2 -119 513 O -&3 440 O
218 657 O -146 584 2 -114 511 2 &l 437 )
217 &56 O ~145 583 1 -113 51¢ 3 ~&l 437 ¢
216 654 O ~164 581 2 -112 509 4 -&0 436 ¢
215 653 O -1463 580 O ~111 507 13 -59 434 O
214 452 0 —-1&2 979 3 -110 506 14 ~-58 433 o
€13 650 O ~161 577 O ~109 504 20 ~57 431 )
212 649 ) -1&60 576 1 ~108 503 1& —95& 430 8]
211 &47 ¢ =159 574 4 —-107 502 4 55 429 4]
210 644 0 ~158 573 o ~106 500 13 34 4237 1
209 645 o ~157 572 1 ~-105 899 23 53 426 0
227 228 230 232
142~ 187 114~ 141 S5é~ B8& 13- 41

20

MEv TS @

~RNWGhOONDO

O

424
423
422
420
419
417
4146
419
413
412
4190
409
408
406
405
403
402
401
399
398
398
395
374
392
321
389
388
387
385
384
38z
381
380
378
377
375
374
373
371
370
368
3467
3&é
3&4
363
361
3&0
359
357
354
354
353

600
LB

e T e N -

N

O()C)O()?lQ(3C30<3ClO<3C10t3C!0<DC!0(>C>0<)F“0<§CIC(DC)O()C’O¢D<BC>O(DC)OKDC>O

229
g7~ 113

g U

e



C .

recaord

707
708
704
703
701
700
&9%
&97
&94
&94
&F3
&92
&0
&89
&87
&84
&85
&83
&B2
&81
&79
&78
&76
&75
674
231 &72
230 &71
229 669
=28 &&B
227 &&7
2284 665
225 &44
224 662
2283 &61
222 660
221 658
220 657
219 655
218 654
217 453
216 651
215 &50
214 649
213 &47
212 644
P11 644
f 0 643
w07 642

COO0OCO0O00COOO0O00000O0CROR OO NOOA0A000N0000000O0ORANSN

Note: This background was analyzed using an earlier standard
than was used for the sample and RUOI‘s may be different

72 Background spectrum for 6103~ 18
BKG 78.044  2449. 63 MIN 88 20
CH MEV CTS CH MEV CTS CH MEV (TS
208 440 0O 15& 5&8 2 104 426 O
207 639 0 155 5464 i 103 494 G
206 637 © 154 5&% 2 102 493 Q
2035 634 QO 153 5&64 1 101 491 G
204 &35 0 152 542 o 100 4%0 1
203 633 o 151 561 1 99 489 2
202 &32 14 190 540 1 98 487 1
201 &30 2 149 558 0 97 486 o
200 &29 Q 148 §97 O 26 484 1
199 &28 2 147 955 o) 25 483 1
198 626 G 144 554 o 4 482 1
197 425 ¢ 145 583 0 93 480 o
194 423 4 144 551 1 922 879 o
195 622 4] 143 550 1 ?1 478 i
i94 4621 0 142 548 i 90 4764 1
193 4619 4 141 547 1 89 475 o
192 418 ¢ 140 546 0/ 88 473 o
1?1 &17 O 139 544 3 87 472 0
19C 615 ) 138 543 4 86 471 0o
189 414 4 137 541 2 85 469 1
188 612 ] 136 540 2 84 448 o
187 411 o 135 539 2 B3 446 G
184 610 0 134 537 4 H2 445 i
185 608 o 133 536 0 81 444 1
184 &07 0 132 535 3 80 462 ¢
183 605 o 131 533 i 79 441 1
182 &04 0 130 532 2 78 459 4]
181 &03 o 129 530 2 77 458 2
180 &01 Q 128 529 1 76 457 0
179 600 Q 127 328 2 75 4955 0
178 598 G 124 526 1 74 454 i
177 597 Q 125 525 i 73 452 0
174 596 O 124 523 0 72 451 0
173 594 Q 123 S22 2 71 450 0
174 3593 L8] 122 521 O 70 448 0
173 592 ] 121 519 1 &Y K47 i
172 590 o 120 518 o &8 446 0
171 589 0 119 518 1 &7 444 o
170 587 0 118 315 3 &6 443 0
169 586 O 117 514 O 65 441 0
168 585 4] 116 512 4] 44 440 o
147 583 G 115 511 G 63 439 O
166 582 2 114 509 1 &2 437 0
165 580 o 113 508 2 &1 436 G
164 579 o 112 507 O 60 434 ¢
163 578 1 111 505 G 59 433 13
162 376 & 110 504 ¢ 58 432 O
161 575 3 109 503 2 57 430 o
160 573 ¢ 108 501 1 36 429 O
159 572 2 107 500 o 59 427 e
158 571 Q 106 498 i 34 426 G
157 549 0 105 497 0 53 425 0
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T record 1242 Energy calibr. sid spectrum for 6103~ 18 Th
0 0 STD 81. 844 101. 20 MIN 55 20 &

CH MEV (TS CH MEYV (TS CH MEV (T8 CH MEV CTS8 CH MEV CTS €
0 o] 208 0 1 156 o 228 104 O 116 s Q 30
0 0 207 0O 0 155 0 168 1083 O 132 51 0 25
0 s 206 0O 0 154 o 137 102 O 371 50 0 19§
0 4] 205 Q Q 133 o 111 101 O 1839 A% 0 24
0 0 204 0O Q 152 ) 73 100 0O 46205 48 0 21
Q 0 203 © ) 151 0 73 92 012805 47 Q 20
0 0 202 0O 0 150 0 55 98 015459 44 Q 19
0 1 201 O 0 149 o 59 97 013147 45 0 17
0 0 200 0 Q 148 o 100 96 Q 8731 44 O 12 €
o i 199 0O 0 147 0 251 95 O 5336 43 0 22
0 Q 196 O 1 146 0 744 94 0 31469 42 0 22
0 0 197 o 1 145 0 1823 93 0 1614 41 O 21 (
0 O 196 0O 1 144 0 3523 g2 0O 784 40 0 14
) 0 195 0 (4] 143 0 6102 91 C 4746 39 O 11
0 0 194 Q 1 142 0 9212 90 O 293 38 o 19
0 0 193 0 0 141 011793 89 O 244 37 0 16
o) 1 192 0 1 140 010571 88 O 220 36 0 10
0 2 i91 0O o 139 0 6944 87 O 177 33 0 18(
0 0 19¢ © o 138 0 4001 86 0 161 34 Q 16
O 0] gy Q O 137 O Jd163 835 Qo 115 33 O 17
0 o] 188 0 4] 1356 o 1277 84 O 132 a2 0 10 (
0 0 187 0 O 135 Q¢ 732 83 0 107 31 0 146
0 1 186 0 2 134 O 446 82 © 107 30 0 12
C O 185 0 2 133 0 304 81 Q 24 29 o 13 ¢
¢ o 184 0 1 132 0 231 80 O 100 28 o 20
) 0O 183 0 Q 131 ¢ 180 79 Q 77 27 4] 7
0 2 182 0 o 130 0 134 78 © 72 26 O 13 ¢
0 0 181 o 0 129 o 115 77 o 74 25 0 17
0 o 180 0 0 128 o 112 74 0O 79 24 o 21
0 o 179 0 1 127 0 2 7% O &9 23 0 14 {
¢ 1Y) 178 0 0 126 0 84 74 Y &0 22 0 ?
0 0 177 O 1 125 0 102 73 O 47 21 0 14
o o 176 4] Q 124 0 74 72 0 49 20 0 13 (
o 0 175 O ) 123 0 &8 71 Q 45 19 0 14
Q Q 174 0 1 ia22 0 &2 70 © 55 18 0 12
0 o 173 0 i 121 o 154 &9 0 43 17 0 14 (
] 0 172 0 2 120 0 712 &8 0O 43 1&6 0 11
O 0 171 o) a 119 0 3056 &7 G 34 15 0 ?
0 0 170 0 4 118 0 8136 b4 0 29 14 0 31
0 o) 149 .0 & 117 012908 &5 0O 45 13 0 12
0 o 168 0 &7 116 013011 64 0 39 12 0 12
Q Q 167 0 498 113 0 9271 &3 0O 37 11 O 13
Y 0 166 O 2366 114 O 5245 &2 0 42 10 Qg &
O 0 165 O 46529 113 0 2901 &1 o 29 9 o 9
O < 164 010320 112 9 1300 &0 O 31 8 0 7
o O 163 010555 111 o 851 89 O 40 7 o 11
O 0 162 O 7633 110 G 470 58 0 31 é 4] 10
0 0 161 0 4927 109 0 306 %7 0 29 5 0 7
O 0 160 O 2800 108 0 25& 56 © 28 4 O 8
0 o 159 o 1377 107 O 156 95 O 38 3 G 10 ¢
0 0 158 O 701 106 0 168 54 O 20 2 0 6034 H
0 8] 157 g 386 105 ¢ 13e 53 o 23 1 O &0D64




L &£103~ 18 Th
,Buality Contral Summary
Continuing Date Gross Time Control New Norm
f@Detecter Calibr: {(GMT) Cnts (min} Value Limits Avg dev
“38 20 EF EFF 81.844 59163 101.2 27.88 24.6% ~ 30.69 27.72 0.2
85 .20 CA SLOPE B1. B44 0 101.2 14,02 12.00 - 14.5Q0 13.95 0.5
88 20 CA OFFSET 81, 844 ¢ 101.2 352:. 3400. - 3730. 3523. -~0. 1
88 20 RE RES Bl. 844 O 101. 2 5&. 2 20.0 -~ 100.0 94.4 0.1
88 20 BK Th227 78. 044 18 2449. 6 0.007 0.000 — 0.0253 0.00& 0.3
S5 20 BK Thazs 78. 044 39 2469.6 0.016 0.000 - 0,025 0.013 1.2
&85 20 BK Th230 78. 044 8 2469.6 0.003 0.000 — 0.025 0.004 -0.5
85 20 BK Th232 78. 044 2 R2469.6 0.001 0.000 - 0.025 0.001 O.1
88 20 BK Th229 78. 044 16 2469. 6 0.00& G. 000 - 0.025 0.0086 0.2
Previous 3 counts Time Detector 1ID Length Cph
8l. 646 22-MAR-95 7:30 &S 20 U 2237 2 220, 7 min 2.12
81.845 22-MAR-95 12:14 88 20 &7Tb N 101.2 min  2305.8%5
82. 107 22-MAR-9% 18:34 S8 20 U 2678 1 N 300.0 min 3. 22
8s 20 82.347 95 &12. 20 MIN. 6103~ 18 ™
i
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Thermo Analytical

By,
o
Ny

2030 Wright Avenue

PO, Box 4040

Richrnond, CA 94804-0040

{510} 235-2633 Fax: 235-0438

April 21, 1995

Mr. Alex Klein

Rockwell International Corp.
Rocketdyne Division

6633 Canoga Ave.

Canoga Park, CA 91306-7922

Ref: Customer P.O” No. R44PJZ94034044
TMA/Richmond Report N4-12-026-6104A

Dear Mr. Klein:

Enclosed is a revised final data report' for radiochemical analyses on the two water samples
collected November 22 through November 30, 1994 and received at TMA/Richmond December
9, 1994. Sample A4CM-94-0012B was re-analyzed along with a new L.CS and reagent blank
for Strontium-90 Analyses. The re-analyzed data has been reviewed and compared to the
original data. The conclusions are presented in the case narrative; the re-analyzed data sheets
are being submitted along with the revised report.

If you have any questions regarding this data, please call me at (510} 235-2633.

Sincerely,
Iraly E. an

Program Manager

Enclosure:  Data Package 6104A (rev)
Copies of Data Sheets

A civision of Thermo Process Systerms 2. & Thermo Eleciren comuany




TMA/Richmond

Report N4-12-033-6104 Rockwell International Corp.
Sample Delivery Group 6104(rev) Contract R44PJZ294034044
Case Narrative April 21, 1995
1.0 GENERAL

2.0

TMA/Richmond Delivery Group 6104A consists of two liquid samples received with the
ten soil samples for SDG 6104 received on December 9, 1994.

ANALYTICAL NOTES

The internal quality control consists 5% each of laboratory control samples, blanks and
replicates. The QC samples are prepared by the Quality Control Departinent, and copies
of the QC Notebook pages are included in the data package.

The blanks and Iaboratory control samples are created using the 1989 ASTM formulia for
moderately hard water, listed i Table 8010: Recommended Composition for
Reconstituted Fresh Water. This consists of the following:

NaHCO, 96 mg/L
CaS0,.2H,0 60 mg/L
MgSO, 60 mg/L

KCl at 4.0 mg/L -specified in the table- but is not added since KCI contains natural “K
which raises the gamma background spectra considerably.

2.1  Strontium-90 Re-Analyses
Sample A4CM-94-0012B was reanalyzed along with a new laboratory control
sample and reagent blank. No problems were associated with this analyses.
After comparing the original to the re-analyzed data, the following differences
between the two data sets were found. The original LCS was underlined in the
original report because the percent recovery of the LCS (82%) fell outside the 85-

115% 2 sigma range.

TMA

Thermo Analytical
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TMA/RICHMOND
REPORTING GROUP 6104A

SDG 61044

" ontact Leah G. Guerrero

Client Rocketdyvne

Contract R44PJZ94034044

SUMMARY DATA

SECTION

TAEBLE OF CONTENTS

e B

Sample Summaries 1
Prep Batch Summary 3
Work Summary 4
Method Blanks 6
Lab Control Samples 8
Data Sheets 10
Method Summaries 12
End of Section 17
O
N = g - .
] 44:4_/ /%?;?éé;”§91 644294?? Lab id TMAN
5 1 ’ Protocol ROCKETDYNE
Version Vex 1.0
Form DVD-TOC
Version 3.06
Report date 04/21/95

i

L e s s = e




SDG 61048

Co~vaet Leah & Guervers

b

. TMA/RICHMOND

REPORTING GROUP 6104A

SAMPLE SUMMARY

Client Rocketdvne
Contract R44PI2940834044

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVET, SEMPLE ID SRS NO CUSTODY CCLLECTED
AaM-94-0012A SSFL AREA 4 WATER N4312033-81 11/22/94
A4CM-94-0012B SSFL AREA 4 WATER N412G33-02 11/22/%4
Method Blank WATER N43:12033~-17
i ¥ethod Blank WATER N412033-20 .

lab Control Sample RATER K412033-16

WATER N412033-21

Lab Control Sample

B SUMMARY
Page I
IMMARY DATAR SECTIOR

Page

Lab 12 TH

Protocol ROC

Yarsion ¥

Form I

YVerszion

Repore datns 4%

e

L £ vy
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SDG £104A

gromact Leah §. Guerrero

TMA/RICHMOND .

REPORTING GROUP 6104A

QC SUMMARY

Client Rocketdyne
Contract R442JE94034044

CHBIN OF % SAMFLE BASIS DAYS SINCE LAB DEPARTMENT

QC BATCH  COUSTODY CLIENT SaAMPLE ID HMATRIX  MOIST AMOUNT AMDDNT RECEIVED COLL SAMPLE ID SAMPLE ID
0104 A4CM-94-GO12A WATER 12/0%8/%4 17 N412033-01 0104-001
ACHM-94 00128 WATER 12/08/9%4 17 N412033-02  0304-002
Method Hlank WATER N412033-17 89104~017
Method Blank WATER N412033-28  §104-820Q
Lab Control Sample WATER ¥412033-16  0LB4-016
Lab Contrel Sample WATER N412033-212 0104-0821

PMMARY DATR SECTION

SUMMARY

rage 1

Pags 2

Lab id

Proconel

Version )

AN
HOCKETRYNE

Form

Version

Report date

CYD-28
3.8
BASR5/ 3%

R PP PP P T




TMA /RICHMOND

REPORTING GROUP 6104A

Client Reocketdvne

SPG §1¢48 .
Crmtact Leah G. Guerrero PREP BATCH SUMMARY Contract R44DIZ94034044
PREPARATION ERROR PLANCHETS ANALYZED QUALI-
TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK ILCS DUP/ORIG MS/ORYG PIERS
Alpha Spectroscopy
U WATER Piluconium, Isotopic in Water 2781-024A .0 i 1 1
TH WATER Thorium, Isotopic in Water 2781 ~024A 5.0 1 I 1
4 WHIER Uranium, Issctopic in Water 2781-0244 5.0 1 b 1
Beta Counting
ER. WATER Strontium, Total in Water 2781-0242 16.0 1 Z 2
Ganma Scan
GAM  WATER Gamma Emitters 2781-024A i5.0 i -
Yiguid Scinvilliation
# WATER Triviwm in Water 2781-024A 10.0 1 z 1
Duplicares and Matrix Spikes are those with origirnal [Client) sample in this Sample Delivery Group.
Blank and LCS plarichecsz are those in the same preparation batch as some Client, Zuplicats or Spiks sample.
: Lab id THAN
e ) Provocol RQCKETDVNE |
F.  ATCH SUMMARY Version Ver 1.0 :
" page 1 Form DVD.PES
MMARY DATA SECTION version 3.0% 5
Page 3 Regort date 04/33/35
H




SDG 81040
act Leah G. Guerrero

CLIENT SAMPLE ID

LAB SAMPLE ID

TMA/RICEMOND
REPORTING GROUP 6104A

WORK SUMMARY

Client Rocketdyne

Contract R44PIZH4034644

TACKTION MRTRIX COLLECTED S0F -
CUsSTODY SAS no RECEIVED PLANCHET TEST FIX ANALYZED REVIEWEDR BY METHRCD
A4CM~34-C012A ®412033-01 OLl04-001 H 12/22/%4 01/12/95 LGG Tritium in Watexr
SSFL AREA 4 WATER 11/22/%4
12/09/94
AACM~94-00L28 NM412033-02 0104-002 GAM 01/14/95 01720795 LGG Gamma Emitters
SSFL AREA 4 WATER 11/22/94 8104-002 U 0:1/14/95 01/23/95 LGG Plutonium, Isortopic in Water
12/69/94  0104-002 SR Al 03/22/98 (04/12/95 IEP Srrontium, Toral in Water
- 0104-002 TH 01/13/%% ©1/23/95 LGE Thorium, Isctopic in Rater
0104-002 ki) 01/14/9%5 01/17/9%5 LGG Uranium, Isotopic in Water
Method Blank N412033-17 0104017 H 12/28/94 01/13/95 LGG Tritium in Water
WATER 5104-017 PU 01/18/9% 031/23/%5 LGG Plutonium, Isotopic in Water
0¢304-017 3R 01/34/95 01/23/95 LGG Strontium, Total in Watex
0104-017 TH Q1/18/988 01/23/95 LGG ‘Thorium, Isotopic in Watex
0104-027 ki 01/18/8%5 01/17/%5 LGG ranium, Isotopic in Waker
‘Mathod Blank N412033-20 0104-020 SR 03/22/%5 04/12/95 IEP Strontium, Total in Watexr
WATER
Lakizntrol Sample N&12033-18 0104-016 H 12/22/%4 01L/12/795 UGG Tritium in Water
WATER 0104-016 31 01/18/8% 01/23/9% LGG Plutonium, Isoropic in Water
0l04-016 SR 01/13/95 01/23/%% GG Stromtium, Total in Water
0104-0L6 TH 61/18/88 ©01/23/95 G Thorium, Isoropic in Watex
0104-016 b ) 01/13/9% 01/17/95 LGG Uranium, Isotopic in Water
Lab Control Sample Ne12033-21 0104~023 SR 03/22/95% 04/12/95 IEP Strontium, Toval in Water
HWATZER

SR sy
Page 1
SUMMARY DATA SECTION
Page 4

‘Lab id IMAN
&
Pronocol ROCKETDVNE

Vaersion Yey 1.8

Torm DVDP-IHS

Yersicn .08

Repore date 04721795

0 T 0 L I 0 R B



TMA /RICHEMOND

REPORTING GROUP 6104A

S0G 510450

:“tact Leah G. Gusrrero

WORK SUMMARY, cont.

Client Rocketdyme

Contract R44PIZ94034044

COUNTS OF TESTS BY SAMPLE TYPE

SUMMRRY DATA BECTION
Page &

Reporc date

TEST SAS no METHOD REFERENCE CLIERT MORE RE BLANX LCS  DUP SPIKE TOTAL
GAM Gamma Emitters ASTM 3649-85; EPA 801.1 1 1
H Tritium in Water EPA 906.0; ASTM 2476-81 1 1 1 3
PU Plutonivm, Iscotopic in Water RASTM 3865-90 i 1 1 3
SR Strontium, Toral in Water HASL 300/5R-01,-02 3 2 2 g
TE ‘thorium, Isotopic in Water 1 )3 1 3
u Uranium, Isotopic in Water ASTM 3972-20 1 1 1 3
. TUTRLS [ & 3 18
“ Lap id TMAN
Protocol ROCKETDYNE
ORK SUMMARY Version Ver 1.3
Page 2 Form DVDLCHS
Version 3.0%

04 33/5%%




TMA/RICHMOND

REPORTING GROUP 6104A

METHOD BLANK

SDG £3104A Ciient Rgocketdvne
Contact Leah §. Guerrero Conrract R44PJZ940534044
lLab sample id N412033-17 Client sample id Method Zlank
bept sample id £104-017 Material/Matrix WATER
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L  (COUNT) pCi/L pCi/L FIERS TEST
Tritium 3000 500 U H
Strontium %0 10098-97-2 [0.08 0.% U SR
Thorium 230 14268-63-7 -fD-GE G.% U TH
Thorium 232 7740—29:1 0.03 0.3 U TH
Uranium 233/234 11-08-5 0.3 0.3 U U
Uranium 2235 14117-96-1 7.2 9.3 4] u
Uranium 238 7440-61-1 S0z 0.5 o U
Plutonium 238 13561-16-3 0. 08 0.z U, 2U
Plutonium 239/240 10-12-8 S 0.8 0.z U PU
QC BLANK 22666-22671
Lab id TMAN
7rotocol ROCKXETDYNE
THOD BLANKS Versicn Ver 1.0
Fage 1 Porm QVD-DS
SUMMARY DATA SECTION Version 3.06
Page & Repcrr date 24/21/3%3




TMA/RICHMOND

REPORTING GROUP €104A

METHOD BLANK

SDG 51042 Client Recketdyne
Contact Leah G. Guerrero Contract R44PJIZ940134044

Lab sample id N412033-20 Client sample id Method Blank

Dept sample id §$184-02¢ Material/Matrix WATER
RESULYT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (CouNT) pCi/L pCi/L FIERS  TEST
Strontium 90 : 10098~97-2 .13 G.5
QC-BLANK #223549
Labk id TMAN
S Protocol ROCKETDYNE
“ THOD BLANKS Version Ver 1.0
Page 2 Form DVE-LS
SUMMARY DATA SECTION Version 3.06
Page 7 Report date 04/21/9%




- TMA/RICHMOND

REPORTING GROUP €104A

LAB CONTROL SAMPLE

SOG 51044 Client Rocketdyma
Contact Leah G, Guerrero Contract R44PIZ94034044
Lab sample jid N412033-18 Client sample id Lab Control Samole
Dept sample id 0104-018 Material/Matrix WATER
RESULT 2¢ ERR MDA ROL. QUALI- ADDED 20 ERR REC 3¢ LMTS PROTOCOL

ANALYTE pCi/L  (COUNT) pCi/L  pCi/n FIERS TEST DPCi/L pCi/L % {TOTAL} LIMITS
Trivium 420 7 500 H 370 $7.  83-117
Stroncium 20 0.52 0.8 SR 0.78 g2 85-2115
Thorium 220 6.37 0.5 TH 0.35 110 83-117
Thorium 232 ©.022 ¢.5 TH -
Uranium 233/234 1.8 0.8 u 0.97 . 35 85-114
Uranium 235 1. G.5 U 0.74 57 85-115
Uranium 238 1. 0.8 S U 0.57 29 §56-113
Plutonium 238 0.086 0.1 U ?U g
Plutonium 239/240 0.2% 0.1 i BT 0.072 100 77-1232

QC LCS 226850-22665

Lab id TMAN
4 Protocol ROCKETDVWNE
L ATROL SAMPLES Version Ver 1.3
B Page i Form DUD-T.OS
SUMMARY DATA SECTICN

Page 8

Varzion

3.86
Report date 94731735




TMA/RICHMOND
REPORTING GROUP 61044

LAEB CONTROL SAMPLE

SDG 61048 Client Rocketdyne
Contact Leah G. Guerrero Contract R44PJ794034044
Lab sample id N412033-2%1 Client sample id Lab Control Samnle
Dept sample id £104-021 Material/Matrix WATER
RESULY 2a ERR MDA RPL QUALI- ADDED 2¢ ERR REC 3o LMTS PROTOCOL
ANALYTE pli/L {COUNT) pCi/L pCi/L FIERS TEST pCi/L poi/n % (TOTAL)  LIMITS
Strontium 90 0.70 0.5 0.78 102  82-118
f
;; QC-LCS #235350
Lab id TMaN
S Frovocel ROCIIOVEE
. INTROL SAMPLES Version Ver 1.0
" page 2 Form DVD. LS
SUMMARY DATA SECTION Version
Page 9§ Reporc date I




TMA/RICHMOND -
REPORTING GROUP 6104A

DATA SHEET

SDG 61044 Client Rocketdvne
Contact Leah G. Guerrero Contract R44PJZ54034044
Lab sample id N4120633-031 Client sample id A4CM-94-00122
Dept sample id 0104-003 Location/Matrix SSFL AREA 4 HATER
Received 12/02/94 Collected 11/32/94

Chain of custody id

RESULT 2¢ ERR MDA RDL QUALI-~
ANALYTE CAS NO pCi/L  (COUNT) pCi/L pCi/L. . FIERS  TEST

© 180 300595000 500 R

Tritium

Lab id IMAN
]
Provocol ROCKETDYNE

aTA SHEETS VYersion Ver 1.0
Form DVp-DS

Page 1
SOMMARY DATA SECTICN Yersion 3.0
Page 10 Report date 04/21/35%5




TMA/RICEMOND

REPCORTING GROUP 6€104A

DATA SHEET

SDGE 81043

Contact Leah 6. Guerrero

Client Rocketdvne
Contract R44PJZ64034044

I.aab sample id N412033-02

Client sample id A4CM-94-0012B

Dept sample id £104-002 Location/Matrix SSFL _AREA 4 WATER
Received 12/09/94 Collected 11/22/94
Chain of custody id
RESULT 2¢ ERR RDL QUALI -

$UMMARY DATA SECTION
Page 11

Report date

AMALYTE CAS NO pCi/L  {COUNT) pCi/L FIERS  TEST
Strontium 90 10098~97~2 a.21 0.5 SR
Thorium 230 1426%-63-7 0.0865% 0.5 A TH
Thorium 232 7740-29-1 0.033 0.5 o TH
Uranium 233/234 11-08-5 0.073 0.5 T U
Uranium 235 14117-96-1 0.059 0.5 U U
Uranium 238 7440-81-1 $.049 9.5 u. U
Plutonium 238 13981-16-3 ‘ 0.041 0.1 o8 BU
Plutonium 23%/240 10-12-8 gL 0.014 0.1 hoi PU
' A SCAN ANALYTES g2
;'fassium 40 LU U GAM
Chromiun 51 Al U GAM
Manganese 54 gh o B2 U GayM
Cobalt 58 SR B GAM
Iron 59 Ect 20 i GAM
Cobalt 60 e LT o GAM
Zinc 65 kel 10 u GAM
Niobium %4 R H g o8 GaM
Ruthenium 3103 -0 i34 U GAM
Ruthenium 106 vl 40 U GAM
" Tin 113 U Ty u GAM
Cesium 134 ‘u S 43 GAM
Cesiuvm 137 u 5 5 U GAM
Cerium 144 ”_ﬁ ) 3q U GAM
Europium 152 . 10 %) GHM
Buropium 154 g 7 U GAM
Eurcpium 158 U 10 U GaM
- Radium 226 |2 =3 U GAM
Thorium 232 U 20 U GAM
Lab id TMAN
Protoccl ROCKETDYNE
.ATA SHEETS Version Yer 1.0
Page Z Form QVL-DS
Version 3,06

85

aa/21/




Test PO Matzrix WATER
. SDG §1043
f.- - we Leah G. Guerzero

TMA/RICHEMOND

REPORTING GROUP €104A
Client Rocketdvme
Contract R44BJIZI4034044

METHOD SUMMARY

PLUTONIUM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

RESULTS

LAB RAW SOF- Piutonium Plutonium
CLIENT SAMPLE ID SAMPLE ID  TERT FIX FPLANCEET 238 23%/240
Preparation batch 2781-024A
A4CM-34-00128 N412033-02 Gle4-002 4]
BLK {QC ID=22870} N412033-17 0104-017 U
LCS {DC ID=22664) N412033-16 0L04-014% ok
Reminal values and limits from method RDLs {pCi/L} ¢.1 0.1

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % %  min keV KeV HELD PREPARED YZED DETECTOR
Breparation batch 2781-0245 20 prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
A4CM-94-00128 N412033-02 Clelal . 0.500 i 15 510 53 01/10/95 0/1¢ 35-027
BLK (QC ID=22670) F412033-17 “ o500 ' Tas” 01/10/%3 01/18 55-038
LCS (QC ID=22664) N412033-16 0.500 528 01/10/55 01/1% 33-036
\TO{ : values and limits Lrom method 0.1 0.500 20-105 1000 10C i8¢
PROCEDURES REFERENCE  ASTM 3865-50 AVERAGES # 2 SD MDA 0.1 = _ 9.1 i
EP-040 Envirommental Water Dissolution, rev 1 FOR 3 SAMPLES YIELD 87 = 39 :
EP-940 Pluronium Purification, rev 0 d
ER-CO08 Heavy Elements Electroplating, rev O

A SUMMARIES
Page L

SOMMARY DATA SECTION
Page 12

Version 3.

Report date 0%




TMA /RICHMOND

REPORTING GROUP &3104A

Test TH  Matrix WATER
DG 61043

L3t Leah G. Guerrero

METHOD SUMMARY

THORIUM, ISQITCPIC IN WAIER
ALPHA SPECIROSCOPY

RESULTS
LAB RAW  SUF-

LIERT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Thorium 228 Thoriuvm 236

Client Rocketdvme =~
Contract R44PJIZH4034044

Thoxriym 232

freparavion batch 27810244

AM(M-94- 00128 K412033-02 §104-002 U U
LK (QC ID=22668) N412033-37 §104-017 _ i U [t
X8 {QC ID=22662) N412033-18 6104-016 0 - B L ok ‘No daza U
fominal values and limits from method RDLs (pCi/Ia 0.5 .5 -5

METHOD PERFORMANCE

-LAR RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EPF COUNT FWHM DRIFT DAYS ANAL-
TLIENT SAMPLE ID SAMPLE ID  TEST FIX pCi/L L FAC TION % % min keV XeV HELD PREPARED YZED DETECTCR
reparation bacch 2781-024A 2¢ prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
WMM-94-00128 N412033-02 0.1 . 0.500 ) 78 528 52 61/12/%5 01/13 S§8-01%
LK {QC ID=22668} N&312033-17 T BIggt 0,500 0 T 71 503 0L/12/95 01/1% $5-034
LS Inm ID=22662) K412033-16 0,05 0.500 "o 76 527 01/12/95 01/18 8S-9034
i values and limits from method 0.5 0.500 20-11¢C 500 100 180

PROCEDURES EP-040 Environmental Water Dissolutien, rev 1

EP-900 Thorium Purification, rev ©

AVERAGES : 2 SD
FCR 3 SAMPLES

MDA _ 0.07 & _ 0.9%
YIELD __75 + 7 :

EF-008 Heavy Slements Electreoplating, rev 0

. 40D SUMMARIES
page I
SIMMARY DATA SECTION
Page 13

Lak id TMAN
ROCKETDVNT

Prorocol
Version ¥er 1.0

Farm DVD-THMS

Vergion %, 0¢

Raport date

.

[T 7 P PPYY M

el



TMA/RICHMOND

REPORTING GROUP 61042

Test U Matrix WATER Client Rocketdvne
... SDG 6104A METHOD SUMMARY Contract R44PIZ94034044
Lhiilaet Leab G, Guerrero URANIUM, ISOTOPIC IN WATER
e ALPHA SPECTROSCOPY
RESULTS
LAB RAW SOF- 1: Uranium 2: Uranium 3: Uranium RESULT RATIOS (%)
CLIENT S3MPLE YD SAMPLE ID TEST FIX PLANCHET 2337234 23% 238 i+3 20 23 2g
Prepararion batch 2781-024A
ASCH-94-0012R Ha3203%-82 0204002 °
BLK {QC ID=22669) N412033-17 " G104-017 i
LS (QC ID=22££3) N412033-16 0L04~016 ck
Fominal walues ané limits from method RDLs {pCi/L} 0.3 0.5 0.5 100 4
Averages
METHOD PERFORMANCE -
LAE RAW 3SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DEIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST PIX pti/L L FAC TION % % min keV XeV HELD PREPARED YZED DETECTOR
Preparation batech 2781-024A 2¢ prep error 5.0 ¥  Reference Lab Notebook 2781 pg. 024
R4CM-94-00128 N412033-02 L0010 00200 nn ilgg “58 $3  01/11/85 01/14 S§S-04a2
BLE {QU ID=22665) N4120633-17 003 0.200 01/11/9%5 ©01/15 §8-003
: ID=22663} N412033-16 . 0.8 . 0.200 ¢1/11/95 Q1/1i3 S5-042
Yomingl values and limits f£rom method 0.8 G.200 30-3105 306 100 189
PROCEDURES REFERENCE ASTM 387250 AVERAGES + 2 8D MDA 5.4 * g.7
EP-040 Environmental Water Dissolucion, rev 1 FOR 3 SAMPLES YIELD 70 + 9
Ep-210 Uranium Purification, rev 0
EP-048 Heavy Elements Electroplating, rev o
Lakh id TMAN
Protacc)l RCCKETDYNE
A SUMMARIES Version ¥er 1.3
Page 3 Form ZVD-OME
SUMMARY DATA SECTION Version j. 08
Page 14 Repory dace §47317935
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TMA/RICHMOND

REPORTING GROUF 6104A
Test SR Macrix WATER
SDG S104A METHOD SUMMARY
é ot Leah G, Guerrers STRONTIOM, TOTAL IN WATER

BETA COUNTING

RESULTS

CLIENY SAMPILE ID SAMPLE ID  TEST FIX PLANCHET Strontium 90

Client Rocketdvne

Contract R44PIZ94034044

Preparation batch 27831-024A

A4CM-94-0012B N412033-02 Al 0104462
BLK (QC ID=22667) N412033-17 0104-017
BLE (QC ID=23549)} N412033-20 0104-020
LLE (QC ID=22&61) MQ12032-16 6L04-016
O8O (QC ID=23550) N412033-21 2304-021
Bominal values and limits £rom method RDLe {(pCi/L} 0.5

METHOD PERFORMANCE

LAB RARW SUF-~ MDA ALIQ FREP DYILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
TLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED Y2ED DETECTOR
reparation bateh 27810242 2¢ prep error 10.0 ¥ Reference Lab Notebook 2781 pg. 024
\6CM- 9400128 N412033-02 A 0.3 _o.s80 'gg 206 120 03/22/8F 03722 1E3-001
T ID=22667) N412033-17 CTooes .00 74 49 01/14/85 01/1i: LEE-201
ID=23549} M412033-20 0.2 160 270 03/22/35 03,722 1L33-213
LS (QC ID=22661) N412033-16 ; 1.00 7 01/13/95 01/13 L3G-014
L8 {QC ID=23550) N412033-21 1.00 03/22/95 903/22 LEG-A02
lominal values and limits from method 6.5 1.00 200 180
PROCEDURES REFERENCE  HASL 300/SR-01, -02 AVERAGES + 2 SD MDA _ 0.2 =z __ 5.2
EP-040 Envirormental Water Dissolution, rev 1 FOR 5 SAMPLES YIELD 54 = i
EPF-500 Strontium-89,50 - Purification, rev 0
EP-519 Strontium-85,9¢ Planchet Demounting and Yorrium
Puriiication, rev ©
! Lab id 'DMAN
! srotocol ROCKETTUNE
O STRMARYES Vergion Jexr .70
Page 4 Form pVD-CME

WMMARY DATA SECTION
Page 15

Report date 24/231/%%
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TMA/RICHMOND

REPORTING GROUP £104Ah

Test GAM Matrix WATER Client Rocketdvne

DG 61045 METHOD SUMMARY Contract R44PIZH4034044
ct Leah &. Guerrero GAMMA EMITTERS
GAMMA SCAN

RESULTS
LAB RAH  SUF-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET Cobalt 60  Cesium 137

Preparation batch 27810242

A4CM-94-00128 N412033-02 0104-002 I
Nominal values and limits from method RDLs (pCi/L) 5
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREF DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST PIX pCi/L 9 FAC TION % % min keV KeV HELD PREPBRED YIZED DETECIOR

Preparation batch 27810243 2¢ prep erxor 15.¢ ¥ Reference Lab Notebook 2781 pg. 024

A4CM- 9400128 N412033-02 LB i 0.agD i we /2504 53 01/14/85 01/1: MB,02,00
Nominal values and limits from method s 1.00 400 180

PRCCEDURES REFERENCZ AETM 3649-85; EPA 501.1 AVERRMGES ¢ 2 SD MDA 5 =
EP-100 Ge (Li} Preparation for Environmenral Samples, FOR 1 SAMPLES YiIZL =
rev O

w0 BUMMRRIES Vargion Ver 1.9
' Page § Foym DUD-IM5

SUMMARY DATA SECTION Version 3,23
Pagez 16 Report dace Ui I1o/9%




Test H Matrix WATER
 SDG £1043

act Leah G. Guerrero

RESULTS
LAB

CLIENT SAMPLE ID SAMELE ID

TMA/RICHMOND

REPORTING GROUP 6104A

METHOD SUMMARY
TRITIUM IN WATER
LIQUED SCINTILLATION

RAW SUP-

TEST FIX PLANCEET Tritium

Client Rocketdvne
Contract R44PIZ94034544

Preparation batch 2781-024A

As{M-~ 94001258 N412033-01 0104 -001
BLK (QC ID=22871) W412033-17 0104-017
LCS {QC ID=2266%) N412033-16 Gl04-016
Nominal values and limits from method RDLs {pCi/L) 5040

METHOD PERFORMANCE

Lan RAW SUF- MDA  ALIQ PREP DILU- YIELD EFF COUNT EWEM DRIFT DAYS ANAL-
CLIENT SEMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION ¥ % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 2781-024A 2d prep error 18.0 % Rgfe:emce Lab Notebook 2781 pg. 024
A4CM-94-0012A N212033-01 300, ¢ .0.0100 ' ' 50 30 12/22/84 12/22 LST-004
BLE {QC ID=22671) N412033-17 3007 10,0100 vise 12/29/94 1:2/2% LSCT-004
LCS (QC ID=22665) N412033-16 300, .. 0.0100 sg 12/22/94 12/22 LSC-004
N& n values and limits fyom method 500 0.0100 50 i80
PROCEDURES REFERENCE  EPA $06.0; ASTM 2476-81 | AVERAGES 3y 2 SD MDA 300 P
EP~210 Tritium in Warer by Disciliation, rev € FOR 3 SAMPLES YIELD *
Lab id TMAX
. Protocol ROCXITDVHE
YD SUMMARIES version Ver 1.3
Page & Fogm DVD-OME
SUMMBRRY DATA SECTION Version I, 08
Page 17 Repors date 47321738
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3i-MAR-95
1&: 20: 56
N412033
LG

&£104~ 2A1 er
A4CM~-34~001 2R

Reviewed el Date fﬁ/‘v"

TMA Corporation
Beta Counting Data
AUTOB V 2.06

gr 90 /

" Jounter LBE 1 r o
Length of count 206.% Min. d!ﬁ//é?{
Gross counts = 113
Zevo time 32&. 334 94
Separation time 81.877 95

-0. 038 CPM ON

SRFC AT SEP TIME
WHERE A

B

C

FORMULA DERIVATION IN SR K~FACTOR FILE.

Day g8%.843 95

OBBERVED CPM(SRIC + Y90} /7 ((A/B) = C)
EXP(-SR=#T} ~ EXP{-¥%T)

SR EFF/Y EFF

EXP (SR*T)

2/728/61 D JONES

ASSUMES NO SREY AND Y90 IS ZERO AT SEP TIME.

SRPC AT 81.877 95 = -0, 017 (Y/Sr eff ratio = 1. 4111
Elapsed time {(daysl) = 120. 543
Lambda = 6. B&3E~OD Reciprocal days
exp{—lambds X t3 {1l)}= 9. 913E-01
Chemical yield (2)= Q. 8927
PPT. correction (3)= 1. 0135 {recovery = 16 39 mgs}
. liquot {4)= Q. 44600 1
"Product (1X2X3X4) = 4. 127499E-01
- 1 sigma
C-z18T0 P-factor dpm/1 dpm arror percent sigma
-4, 1049E-02 2. 5560 ~1.Q0492E~-01 -2, 3564E-01 224.59 %
pCi /1 1 sigma 2 sigma
~&, T2&IE-Q2 1. 061 5E-01 2. 080%E-0O1
LTV 1.7514E-01 .
MDA 3. 1927E-01 PN
i
DPM COF ALIGUOT  —4.826E-02 S~
Saved answer = —4 B2&6FE-02 ~224 394  (DPM of aliquot) {1073&)



27-MAR-PS 15: 26:32 Caunting Data Summary
: &104— 20 St

w
4

Counting Data

/ GMT BDet Min. Counts et Errar BKG SF  CF
: i, 83. 096 LEBG 1 174,19 89 -5, 03 222 2% 0, 32460 0.9800 ¢
2. 84. 714 L(BG 13 185 18 73 0.08B 137 8% . 6310 1.033C ¢
2 83. 777 LBG 15 270 1é 1SC -3, 0% T7. 6% 0. 6410 1.0323C 0O

Guality Control Summary

Continuing Datz Gross Time Control New NoTm

Detector Calibr: {GMT? Cnts {miny WValue Limits Avg dev

.86 - 1 EF SF 78,754 45440 17.2 0.988 (£.930 - 1.08 ¢.980 - 0.3

LB2G i5 EF SF 8B4, &59 36649 i55 1.0230 1.003 — 1.050 1.0323 -GC. 3

LBG 15 EF BF 84. &499 346649 i858 1.030 1.003 -~ 1.080 1.032 -G.3

LB 1 BK BK 78. 038 1301 2448.7 0.327 0.300 - 6.800 (¢.544 ~C. 4

LBE 1% BK BK 84 3i0 62 S&G.3 0446 0 300 - 0.800 0.4631 0.4

LBG 13 BK BK 285. 053 18547 2297.& 0.4673 0.200 — 0.80C 0.441 0.8

Counting Log{s}

Praevious 3 counts Time Detectar 1D l.eangth Lpm
82 792 23-MAR-?5 11:01 LBG 1 gy 2237 2& NO130. &6 min G0
22. 290 S-MAR~-FS 13:21 LEBG 1 Te 3947 P Y1298 min 0. 22
B2Z. B90 23-MaAR-73 13: 21 LEG 1 T¢ 3747 2 294 4 ain G. 23

161 24-MaAR~-95 18: 25 LBG 15 gSr 3949 1 NWO2F2. 8 ain G. 2=
Zi0 24-MaR-935 23: 24 LBG 1S BK 3 360, 2 min Q. GG
EFF ZS-MAR--¥ES 8 85 LEES 1% SF % 15 5 mis G, o0
54,590 25-MAR-95 13:21 LBG 1S 500 N 1025 @in o, oo
Sa BLE2 25-MAR-FZ 13063 LRG 15 (30 121ié g N 10&. & min 4, 28
5% 034 23-MAR-FS 1717 LEG 12 BY¥ VOREST. s min a3l



&6104— 21 Sr

C4-APR-F5 TMA Corporation
Q8: 50: 12 Bets Counting Data QC~-LCS #23550
N412033 AUTOB V 2. 04 “ P
PN - Reviewed “C€¥ pate &/ o
", Sr 90 /
Counter LBG 2 . ;Q
Length of count 174. 2 Min. 'sﬁf/
Gross counts = 3809. uh:,v
ZeTo time 81.877 95
Separation time 81.877 95
21. 165 CPM ON DaY 83. 096 9%
SRP0C AT SEF TIME = OBSERVED CPM(SRY0 + ¥Z0) / ({A/B) + C)
WHERE A = EXP{-BR#7) — EXP{-Y#*T)
B = SR EFF/Y EFF
C = EXF(SR*T)
FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 T JONES
ASSUMES NO SR89 AND Y0 IS ZERD AT SEP TIME.
SRY0 AT B1.877 95 = 15. 322 (Y/Sr e+ ratio = 1.407)
Elapsed time (days) = 0. 000
Lambda = b, BO3IE-05 Reciprocal days
exp{—lambda X t) {1}= 1. OOOE+QO
Chemical yield {2)= 0. 8464
S 'PT. correction 2= 1. 016% {recovery = 15 54 mgs?
“oizhliquot (3)= 1. 000 smp 1
Product (1X2X3X4) = B. 607033E-01 _
1 gigma
C—zrerg B-factor dpms/smpl dpm ervror percent sigma
1. 7801E+01 2. 35&0 4. 3500E+01 7. 7477E-01 1.70 %
pCi /smpl 1 sigma 2 sigma
2. 0496E+01 3. 49200E-C1 &. B4O3E-O1
T e « T
LTV 2. 1071E+Q1 jib
MDA 2. BR4&E-01 —
;:___‘.
DPM COF ALIGUOT 4. S50E+01 N
(e(-2355¢ o
Add L F [9.5¢ pt. (+4.2)
E/4 Doy BN Ay #4555



G4-APR-95 (Og: S0: 22

Counting Da-=

6104~ 21
~.Counting Data
GMT Det Min. Counts CPM Error BKG SF  CF
1. H3. 096 LBG 2 174 21 3809 21. 17 1. 7% G. 6140 0.9946C O
£. B88.08B2 LBG 1 44 23 14569 31. 91 2 74 0. 5820 0.9780 0
3.  BY.BY9 LBG 15 74. 55 2933 34. 19 2. 0% 0. &610 1t 0320 O
Quality Control Summary
Continuing Date Gross Time Centrol New Norm

Detector Calibr: (OMT) {nts (min) Valvue Limits Avg dev

LBG 2 EF &F 78. 784 48791 17.3 1.000 (Q.950 -~ 1.050 0.9946 0.3

LBE i1 EF ©F 87. 947 45094 17.3 0.971 0.550 — 1.010 €. 978 -0.%

LBE& 15 EF SF g%. 718 25839 109 1.025 1.003 - 1.050 1.032 -0.8

LBE 2 BK BK 79.038 1474 2462.8 0.598 0.300 - 0.800 (. 614 -0.3

LB& 1 BK BR 85.083 1438 2297. 6 0.6246 0.300 - 0.800 0.882 0.8

LBG 15 BK BK 88. 813 300 406.1 0.73% 0.300 - 0.800 0.&51 1.8

Counting Log(s)

Previous 3 counts Time Detector ID Lengt Com
84. 599 2E5-MAR-F3 B8:446 LBS = &F \ 15. 5 min Q.00
84 714 25-MAR-9Z 2:08 LBG & 8r 6103 1B kS 54. % min 0. 00
2. 890 23-MAR-%5 13:21 LBG Z Sr(DIR)3%4% 1A 129 8 min 0. 21

- 37.824 28-MAR-93 11:46 LBEG 1 SF \ 43.2 min ¢. 00

- B7. 947 28-MAR-9% 14:432 LBG 1 &F \ 17.3 min C. 00

7.939 28-MAR-95 1353:00 LBG 1 BK N 1518 min ¢. 00
B8%. 639 30-MAR-F5 7:.2C LBG 15 (350 191153 4 N 105 6 ain 3. 31
8%. 718 320-MAR-9S 913 LBG 15 &F \ 10.9 min ¢. 00
B9 734 Z20-MAR-F5 10:08 LBG 15 Sr 5601 1Al N 203. 32 min 2.85
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