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MEMORANDUM

SUBJECT: Radicanalytical Results for
Newfield Landfill Site
Soil Samples

FROM: John Griggs, Chwt%
Monitoring and ytical Services Branch

TO: Mark P. Winslow, Coordinator
Radiation Health and Safety Program

Attached are the results of isotopic uranium and thonum analyses on soil samples
collected at Newfield Landfill Site. The samples constitute NAREL batch number 97-00121.

Radiochemical analyses usually require the subtraction of an instrument background
measurement for a gross sample measurement. Both values are positive, but when the sample
activity is low, random variations in the two measurements can cause the gross value to be less
than the background, resulting in a measured activity less than zero. Although negative activities
have no physical significance, they do have statistical significance, as for example in the
evaluation of trends or the comparison of two groups of samples.

For all analyses except gamma spectroscopy, it is the policy of NAREL to report results
as generated, whether positive, negative, or zero, together with the 2-sigma measurement
uncertainty and a sample-specific estimate of the minimum detectable concentration (MDC).
The activity, uncertainty, and MDC are given in the same units. The activity and 2-sigma
uncertainty for a radionuclide measured by gamma spectroscopy are reported only if the nuclide
is detected; so, the results of gamma analyses are never zero or negative. Nuclides that are not
detected do not appear in the report, with the exception of Ba-140, Co-60, Cs-137,1-131, K-40,
Ra-226. and Ra-228. If one of these seven nuclides is undetected, NAREL reports it as “Not
Detected,” or “ND,” and provides a sample-specific estimate of the MDC.

Specific information concerning all aspects of the radiological analysis of the samples 1s
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contained 1n the batch case narratives of the data packages
the results, please contact me at (334) 270-3450.

Attachments

ce: Paul Gmardina. EPA/Region 2. wro artachments
Maryv Clark, (6601J), w,0 attachments
Sam T. Windham, NAREL

. If vou have any questions conceming



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES

REPORT OF SAMPLE DELIVERY GROUP #9700121

Project: NEWFIELD LANDFILL
Procedure: Thonum
Date Reported. 11/07/1997
SAMPLES
| NAREL - l . . Date | Date
! Sample # l Client Sample ID ! Type }’ Matnx LCo]lected | Received
] ]
| 97053847 | NFi W[ SAM | SOL L 06231997 | 06/25:1997
! 97.05385U | NF2 , SAM | sowL | 06/23/1997  U6/25,1997
97.05386V | NF3 ' SAM | SOLL i 06/23/1997 + 06/25/1997
97.05387W | NF4 [ SAM | SOLL L 062371997 1 06125/1597
| 9705388X | NF5 ' SAM ! SOL 06/23/1997 ' 06/23/1997 .
| 97.05389Y | NF6  SAM | SOLL [ 06/23/1997 | 06/25/1997
1 97.05390Q | NF7 ' SAM | son L 06/23/1997  06/25/1997
97.05391R | NF8 . SAM | SOLL ! 06/23/1997 | 06/25/1997
97.05392T NF9 | SAM | SOLL ' 06/23/1997 - 06/25/1997
| 97.05393U | NFI0 | SAM | SOL | 06/23/1997 1 06725/1597
EXCEPTIONS
1. Packaging and Shipping - No problems were observed.
2. Documentation - No problems were observed.
3. Sample Preparation - No problems were encountered.
4 Analysis - No problems were encountered.
5. Holding Times - All bolding times were met.
QUALITY CONTROL

—

acceptance criteria.

QC samples - All QC analysis results met NAREL acoeptance eritenia.
Yields - All chemical yields were within aceeptance Limits.
Instruments - Response and background checks for all instruments used in these analyses met NAREL
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CERTIFICATION

I cerufy that thus data report complics with the terms and conditions of the Quatity Assurance Project Plan, except
as noted above. Release of the data contained in this report has been authorized by the Chief of the Monitoring and
Analytical Services Branch and the NAREL Quality Assurance Coordinator, or their designees. as verified by the
following signatures.

Abnm ) Ao e 1112/
James B. Moore v Dite
Quality Assurance Coordinator

W2 ds4
J riggs, PhD. ¢/ Date
ef, Monutoring and Analytical Services Branch
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GENERAL INFORMATION

SAMPLE TYPES

BLD Blind sample
FBK Field blank
SAM Norma! sample
ANALYSIS QC TYPES

ANA Normai analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank

QUALITY INDICATORS
RPD Relative Percent Difference
%R Percent Recovery
Z Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations (counting uncertainty)
below zero or more than 3 standard deviations above a predetermined upper control limjt. For some analyses
NAREL has set the upper control limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using “Z scores”. A Z score is the number of standard
deviations by which the QC rcsult differs from its ideal value. The score is considered acceptable if its absolute
value is not greater than 3.

. The Z score for a spiked sample is computed by dividing the difference between the measured value and the target
value by the estimated total uncertainty in the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
estimated total uncertainty in the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from cach measurement and the net concentrations are then converted to total
activities before the Z score is computed.

Each measurement uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement errot other than counting error. This additional term is not used in the evaluation of reagent blanks.

NAREL reports the "relative percent difference,” or RPD, between duplicate results and the "percent recoveny.” or
%R, for spiked analyses. but does not use these values for evaluation.



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #9700121
ANALYSIS SUMMARY
Anatysis Procedure: TH
Titke: Thorium
L . QC . . " Date ! Pre ' QC
NAREL Sample # | Tupe | Preparation Procedure  Completed | Ba[‘: h & | gatch -
| 97.05384T ‘ IENTY | 10/31/1997 | 0000303N | 0000095Q
. 97.05385U 1 | N/A 10/31/1997 ' 0000303N  0000095Q
© 97.05386V | ' N/A C10/31/1997  0000303N | 0000095Q
| 97.05387W | N/A | 1073041997 | 0000303N | 0000095Q |
. 97.05388X - N/A 1073171997 | 0000303N | 0000095Q
' 97.05389Y | /A | 10/31/1997  0000303N | 0000095Q
- 97.05390Q | N/A | 10/31/1997 1 0000303N | 0000095Q
£ 97.03390Q 'DUP | N/A . 10/31/1997 ' 0000303N | 0000095Q
- 9705391R | | N/A 10/31/1997 | 0000303N | 0000095Q
97.05391R ' MS . N/A 10/31/1997  0000303N  0000095Q
97.05391R - MSD | N/A | 103171997 | 0000303N | 0000095Q
. 97.05392T N/A . 10/31/1997  0000303N \ 0000095Q
97.05393U ! | N/A | 10/31/1997 1 0000303N | 0000095Q
| RBK-00361880A * ' RBK = N/A | 10/31/1997  0000303N - 0000095Q

* Samples marked with an asterisk are not in this sample delivery group but

were analyzed with

it for QC purposes.
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C.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05384T QC batch #; 0000095Q
Matrix: SOIL Prep batch #: 0000305N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 5.000e-03 GASH Analysis procedure: TH
Dry/wet weight: 7704 % Analyst: AS
Ash/dry weight; 80.19 % QC yype: ANA
COUNTING INFORMATION
r J i
! Date and ume | Duration (min) ‘ Detector ID Operator
| lononee7 1452 | 1000 0 ; AS02 | DPG
ANALYTICAL RESULTS
| ‘ ) I I
j Analyte ; Activity | = 26 Uncertainty | MDC Unit .  Dae
) i + T ,
] Th227 ‘, 6.23e+00 ! 5.2e+00 E 7.3e+00 ! PCI/GDRY 10/27/1997
Th228 ) 7.68e+00 \ 6.5e+00 1.0e+01 I PCUGDRY | 10/27/1997
. Th230 | 240e+01 | 6.0e+00 3.2¢400 | PCUGDRY 102771997
L Th232 ; 6.19e+00 | 31e¥00 | 26e+00 | PCUGDRY 10271997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05385U QC batch #: 0000095Q
Matnx. SOOI Prep batch #: 0000303N
Sampile type: SAM Prep procedure: N/A
Amount analyzed: 5.000¢-03 GASH Analysis procedure: TH
Dry/wet weight: 9558 % Analyst: AS
Ash/dry weight; 90.00 % QC type: ANA
COUNTING INFORMATION
] Date and timeg f Duration (min) : Detector ID l Operator
| 1030199714552 | 1000.0 . ASO03 1 DPG
ANALYTICAL RESULTS
r ‘ ‘ — ‘
| Analyle | Aclivity 20 Uncertainty MDC | Umt 1 Dae
| Tna * 1166400 | 3.5eW0 | 4.5¢+00 [ PCUGDRY | 10/27/1997
] Th228 | 870e%0 | 68¢W00 | 10e+01 | PCUGDRY | 10/27/1997
' Th230 | 2.49e+01 | 6.7e+00 ‘ 3.0e+00 | PCUGDRY | 10/27/1997 -
| Tno3 | Y2et | 4sewo | 32e00 | PCUGDRY | 1072771997
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05386V QC batch #: 0000095Q
Matrix: SOIL Prep batch #: 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed. 2.444¢-01 GASH Analysis procedure: TH
Dry/wet weight. 99.94 % Analyst. AS
Ash/dry weight: 96.40 % QC type: ANA
COUNTING INFORMATION
: { . ) ' !
\ Date and time | Duration (mip) \ Detector ID : Operator
| 1001997 1452 | 1000.0 f ASO4 DPG
ANALYTICAL RESULTS
o ' By I i
{ Analyte 1 Activity * 20 Uncertainty | MDC | Unat i Date
— { ! !
| Th227 | 6sle0z | 8902 | 1dedl | PCUGDRY | 10/27/1997
‘ Th228 | 4.75e-01 1.8¢-01 ;' 2.3e01 PCIVGDRY = [0/27/1997
} Th230 1 4.59¢-01 1.3¢-01 4.5¢-02 PCUGDRY 10/27/1997
| Th232 i 5.28¢-01 1.4e-01 | 4.5e02 ! PCUGDRY _ 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121
SAMPLE ANALYSIS REPORT
Sample #: 97.05387W QC batch #:
Maunx: SOIL Prep batch #:
Sample type: SAM Prep procedure:
Amount analyzed: 2.243e-01 GASH Analysis procedure:
Dry/wet weight: 99.93 %
Asl/dry weight: 98.00 % QC type:
COUNTING INFORMATION
{ " Date and time ! Duration (min) Detector ID Operator
,r 10/30/1997 02:52 § AS05 DPG
ANALYTICAL RESULTS
( T
Analyte [ Activity = 2¢ Uncenainty MDC Date
! T

Th227 ‘ 2.38e-02 1.6e-01 i PCUGDRY ' 10/27/1997

Th228 | 5.77e-01 2.3e01 . 1072771997

Th230 | 492e01 6.8¢-02 10/27/1997

Th232 L 6.66¢-01 4.8e-02 - 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES

SDG #9700121
SAMPLE ANALYSIS REPORT
Sample #: 97.05388X QC baich #; 0000095Q
Matrix: SOIL Prep batch #. 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 4.988e-H1 GASH Analysis procedure: TH
Dry/wet weight: 99.95 % Analyst: AS
Ash/dry weight: 97.59 % QC type: ANA
COUNTING INFORMATION
[r Date and time ‘ Duration (min) ( Detector ID Operator
' T
| 103011997 14:52 l 1000.0 | AS06 DPG
ANALYTICAL RESULTS
T Analyte [ Activiy | +2cUncertainty | MDC Unit ' Date
Th227 | 3.59-02 38602 | S.le02 | PCUGDRY | 10/27/1997
Th228 © 3.63e01 97¢02 |  10e01 ' PCUGDRY . 10/27/1997 -
Th230 | 47301 92e02 | 28002 PCUGDRY | 10/27/1997
Th232 I 3.57-01 79e02 | 26e02 | PCUGDRY | 107271997




C.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT
Sample #: 97.05389Y QC batch #: 0000095Q
Matrix: SOIL Prep batch #: 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.556e-01 GASH Analysis procedure: TH
Dry/wet weight: 99.92 % Analyst: AS
Ash/dry weight: 95.00 % QC tvpe: ANA

COUNTING INFORMATION
. Date and time 1 Duration (min) ‘ Detector [D E Operator
| 108301997 14:52 | 1000 0 i AS07 DPG

ANALYTICAL RESULTS
’ ] : 1

.r Anaiyte | Activity f + 20 Uncenainty | MDC j Ut ‘ Date
e | 9.91e-02 . Lledl } 1701 | PCUGDRY 107271997
| Th228 | 9.91e-01 | 2501 | 25¢01 1 BPCUGDRY | 10/27:1997
[ Th230 i 1.37e+00 ; 2.4¢-01 ' 7.9¢-02 i PCUGDRY , 10/27/1997
{  Th232 | 7.86¢-01 ! 1.8¢-01 } 5.2¢-02 J PCUGDRY ' 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121
SAMPLE ANALYSIS REPORT
Sample #: 97.05390Q QC batch #; 0000095Q
Manx: SOIL Prep batch #: 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.492¢-01 GASH Analysis procedure: TH
Dry/wet weight: 99.94 % Analyst: AS
Ash/dry weight: 97.60% QC nype: ANA
COUNTING INFORMATION
[ ~ Date and time | Duration (min) | Detector ID ‘ Operator
; ' J
| 103019971452 | 1000.0 AS08 l DPG
ANALYTICAL RESULTS
(L Anaiyte ' Activity E £ 20 Uncertainty 1 MDC E Unit | Date
[ { ' :
e } 1.09¢-01 : 9.3e-02 1 1.2e-01 PCUGDRY | 10/27/1997
| Th228 | 5.5%-01 b 1701 ! 2.0e-01 PCUGDRY | 10/27/1997
| Th230 : 5.71e01 ‘ 1.3e-01 : 53602 { PCUGDRY . 10/27/1997
. Th232 % 5.67¢01 1.3¢-01 5.7e-02 PCUGDRY = 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05390Q QC batch # 0000095Q
Matnx; SOIL Prep batch #; 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.510e-0! GASH Analysis procedure: TH
Dry/wet weight; 99.94 % Analyst AS
Ash/dry weight: 97.60 % QC type: DuUP
COUNTING INFORMATION
} Date and time I Duration (rmin) ‘ Detector [D Operator
103071997 14:52 1000.0 j AS09 f DPG
ANALYTICAL RESULTS
l g
} Analyte 1 Activity . % 20 Uncerainty | MDC Unit ,  Date
- : : ‘ —
 Th227 | 6.58¢-02 L 9.3e02 { 1601 | PCUGDRY | 10/27/1997
| Tha28 | 47701  © 20e00 | 25e01 | PCUGDRY ' 10271997

Th230 i 5.95¢-01 1.6¢-01 ’ 5.2¢02 PCUGDRY . 10/27/1997
Th232 ‘ 4.78e-01 1.4¢-01 3.0e-02 | PCUGDRY ' 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sampie #: 7.05391R QC batch # 00000950Q
Matrix: SOIL Prep batch #: 0000303N
Sample type: SAM Prep procedure; N/A
Amount analyzed: 2.566¢-01 GASH Analysis procedure: TH
Dry/wet weight: 8395 % Analyst: AS
Ash/dry weight: ,98.80 % QC type: ANA
COUNTING INFORMATION
M !
Ir Date and time I Duration (min) '3 Detector ID ‘ Operator
! | F
r 10/30/1997 14:52 i 1000.0 i AS10 DPG
ANALYTICAL RESULTS
; o l .
] Analyte ! Activity - =26 Uncerainty | MDC i Unit ; Datc
{' Th227 | 61702 7902 | 12e0 ) PCUGDRY ' 10127/1997
Th228 | 2.83¢01 | 1.5e-01 ; 2.1e-01 PCYGDRY = 10/27/1997
( Th230 | 2.12¢-01 } 8.8e-02 1 5.8e-02 \ PCUGDRY | 10/27/1997
( [ 4.30e01 {1201 | 44e02 ! PCUGDRY ° 10/27/1997

Th232




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #; 97.05391R QC barch #; (0000950
Matax: SOL. Prep batch #: 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.513e-01 GASH Analysis procedure: TH
Dry/wet weight: 83.95 % Analyst: AS
Ash/dry weight 98.80 % QC type: MS
COUNTING INFORMATION
N | * -
| Date and time 5 Duration (min) } Detector ID % Operator
| 103011997 14:52 | 1000.0 | ASI9 DPG
ANALYTICAL RESULTS
[ g | . } L
: Analyte | Activity | £ 20 Uncertainty MDC Unit Date
! _

,r Th227 , 6.64¢-02 ! 8.2e-02 1.2e-01 PCI/GDRY 10/27/1997
‘ Th228 4 44e-01 } 1.8e-01 | 23e01 . PCUGDRY | 10/27/1997

Th230 l 7.55¢+00 | 6.4¢-01 | 6.1e02 { PCUGDRY ' 10/27/1997 .
|  Tm32 ! 2.55¢-01 i Loe01 6.1¢02 | PCUGDRY . 10/27/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT
Sample # 97.05391R QC batch #: 0000095Q
Matrix: SOIL Prep batch #: 0000303N
Sampie type: SAM Prep procedure: N/A
Amount anaiyzed: 2.522¢-01 GASH Analysis procedure: TH
Dry/wet weight: 83.95 % Analyst: AS
Ash/dry weight: 98.80 % QC type: MSD
COUNTING INFORMATION
.[ Date and time ~ Duration (min) ; Detector ID ‘ Operator
| 0k0n9s7 142 1000.0 | AS21 | DPG
ANALYTICAL RESULTS
,r Analyte L Activity + 2a Uncertainty | MDC l Unit : Date
| T | 1s3ed2 5902 1 ] PCUGDRY | 10/27/1997
‘ Th228 | 2.48¢-01 1.5e-01 : 2.1e<01 . PCUGDRY : 10/27/1997
I Th230 | 70 S6edl | 53e02 | PCUGDRY | 10227/1997
| Th2:2 2.16e-01 8202 | 23e02. | PCUGDRY ; 107271997
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05392T - QC batch # 0000095Q
Matrix: SOIL Prep batch #: 0000303N
Sample type: SAM Prep procedure: N/A
Amount analyzed: 5.038¢-01 GASH Analysis procedure: TH
Dry/wet weight: . 100.00% Analyst: AS
Ash/dry weight: 97.19 % QC type: ANA
COUNTING INFORMATION
r Date and time T Duration (min) Detector ID * Operator
| 10301997 1452 | 1000.0 | AS22 | DPG
ANALYTICAL RESULTS
f T — T }
' Amalye | Activity [ +2cUncerainy |  MDC | Umt |  Date
' ! ) ; | ] (
| T | 24803 | 2502 . 6502 | PCUGDRY | 10127/1997
© Th228 | 3910l | 97e02 | 1.0edl PCUGDRY . 10/27/1997 '
l Th230 " ’
i

3.00e-01 L 69¢02 | 26e02 PCUGDRY | 10/27/1997

6.7¢-02 ; 3.0e-02 | PCUGDRY | 10/27/1997

2.86e-01 J

Th232
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

QC Sample # RBK-00361830A QC batch #: 0000095Q
Prep batch #: 0000303N
Prep procedure: N/A
Analysis procedure: TH
Analyst: AS
QC type: RBK
COUNTING INFORMATION
IL Date and ime ‘I Duration (rmun) Detector ID | Operator
10301997 1452 | 1000.0 | AS24 | DPG
ANALYTICAL RESULTS
Analvte 1 Activity “ = 20 Uncertainty MDC Unit i Date :
. TR227 000600 | 00e+00 1.1e-02 PCI | 102711997 |
| Th228 20502 24602 5.1e-02 PCI | 10727/1997 |
Th230 | 7.74¢-03 L 7.7e03 5.8e-03 PCI | 102711997
| 6.8e-03 1.0e-02 PCI | 10/27/1997 |

| Tw232 | 5.15¢03




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
TH ANALYSES
SDG #9700121

QC BATCH SUMMARY

QC batch # 0000095Q
Preparation procedure:  N/A
Analysis procedure: TH
| o | | :
. NAREL Sample # ' %Cpc i Yield (%) i = 2¢ Uncertainty (%) © Analyst
| 97.05384T f 92,76 % 269 % AS |
- 97.05385U | | 80.93 % ' 2.42% AS ,‘
| 97.05386V ‘ | 98.46 % 275 % " AS
| 97.05387W | 9198 % 266% | AS |
97.05388X f | 9451 % 266 % " AS
| 97.05389Y | | 79.50 % 240 % I AS
97.05390Q | 8927 % ' 2.55% | AS
1 97.05390Q . DUP ' 96.65% | 2.78 % " AS ‘
. 97.05391R | | 88.65 % 259 % " AS ;
| 97.05391R ‘MS | 7555% | 2.35% ' AS i
97.05391R | MSD | 92.54 % 271% . AS |
| 97.05392T ! | 100.76 % L 2.84% | aS |
| 97.05393U | | 96.36 % - 2.79% | AS ‘
RBK-00361880A ®  RBK | 99.89 % | 282% | AS B

* Samples marked with an asterisk are not in this sample deliv‘ay group but were analyzed with it for QC purposss.
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National Air and Radiation Environmental Laboratory

QC Batch Report
oC Bazch # TOTInRES AriziyTical Procefure TH

REAGENT BLANKS (PCI)

) — )
Sample IZ Nuclids Loniveey = L0
GU38iCB0A TH2ZT LLle~dl = DL 2ew)0
0C32.88CA TH228 -Z2.305%2-02 % 2.4e=02
J0342880A TR0 7. 7de-03 =z 7.7e-C2
20361880Aa THZ3Z 2,15e-03 - 6.8e-03
LABORATORY DUPLICATES (PCI/GDRY)
Samplie ID Nuclide Original = 20 Duplicate = 20 RPD 2
97.0539CQ TH227 1.09a=01 = 2.3e-02 &.853e-02 = 5.2a=02 49.17 -0.64 0K
27.05390Q TE22E 5.55e-01 = 1.7¢-01 4.77e-01 z 2.0e=(1 13,78 -0.55 0K
97.C53250Q TH22C 85.71e-01 £ 1. 3e-01 £.9%5e-01 = 1 32-0. 4.28 ¢.19 SK
37.0S539¢CC THZ3:Z $.87e-01 £ 1. 3e~=0% 4.7&e-01 = 1 Je-71 17,11 -C.74 QK
MATRIX SPIKBES (PCI/GDRY)
Sample ID Nuclide Amn Adcded r 20 Nazive * 20 Measured = 20 R z
97.03391R  TH227 NG SPIKE DATA
97 05391R  TH228 NO SPIKEZ DATA
97.05%5291R TH230 5.99e~00 2 Te=01 Z2.12e-01 = 5.3e-0Zz 7.55e+00 = te~(1 -22.65; 1.4 ¢
.97.05391R TH222 NO SPIKE DATA
MATRIX SPIRKER DUPLICATES (PCI/GDRY)

Sample IC .Nuclide "Amt Added = 26 Meazured = 206 RPD A SR z
37.08391R  TH227 NO SPIKE DATA
$7.05391R TE228 NC SPIKE DATA : ‘
97.05291R TH230 $.96e+00 t 1.7e~01' 7.392+00 t 5.6e-01 1.96 0.12 OK 120.27 .82
§7.08391R TH232 ‘NO $SPIKE DATA 'A‘
Ana.yst - é
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GENERAL INFORMATION
SAMPLE TYPES
BLD Blind sample
FBK Field blank
SAM Normal sample
ANALYSIS QC TYPES
ANA Normal analysis
DUP Laboratory duplicate
LCS Laboratory control sample (blank spike)
MS Matrix spike
MSD Matrix spike duplicate
RBK Reagent blank
QUALITY INDICATORS
RPD ' Relative Percent Difference
YR Percent Recovery
Z Number of standard deviations by which a QC measurement differs from the expected value

EVALUATION OF QC ANALYSES

A reagent blank result is considered unacceptable if it is more than 3 standard deviations (cournting uncertainty)
below zero or more than 3 standard deviations above a predetermined upper control limit. For some analvses
NAREL has set the upper control Limit at zero. For others the control limit is a small positive number.

NAREL evaluates the results of duplicate and spike analyses using “Z scores”. A Z score is the number of standard
deviations by which the QC resuit differs from its ideal value. The score is considered acceptable if its absolute
value is not greater than 3.

The Z score for a spiked sample is computed by dividing the difference between the measured value and the target
value by the estimated total uncertainty in the difference.

The Z score for a duplicate analysis is computed by dividing the difference between the two measured values by the
estimated total uncenainty in the difference. When the precision of paired MS/MSD analyses is evaluated, the
native sample activity is subtracted from each measurement and the net concentrations are then converted to total
activities before the Z score is computed.

Each measurement uncertainty used to compute a Z score includes an additional fixed term to represent sources of
measurement ¢rror other than counting error. Tlus additional term is not used in the evaluaton of reagent blanks.

NAREL reports the "relative percent difference,” or RPD, between duplicate results and the "percent recovery " or
%R, for spiked analyses, but does not use these values for evaluation,
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121
ANALYSIS SUMMARY
Analysis Procedure: U
Title: Uranium
‘ _ ; QC . ) g - Date Prep - QC
| NAREL Sample # | Type | Preparation Procedure | Completed . Bach # | gmh#
i i

. 97.03384T N/A | 10/30/1997 ! 0000300K f 000008SN
' 97.05385U N/A | 10/30/1997 | 0D00300K  0OOD08SN
| 97.05386V N/A 1103071997 | 0000300K | 0000085N
| 97.05387W ; CN/A ? 10/30/1997 * 0000300K ' 0000085N
| 67.05388X ! - N/A 10/30/1997 : 0000300K  : 0000085N
: 97.05389Y ‘ . N/A 1030/1997  0000300K | 000008SN
; 97.05390Q | N/A - 1073071997 | 0000300K | 0000085N
1 97.05390Q | DUP ' N/A 1073071997 | 0000300K | 0000085N
- 97.05391R 0 NA 10/30/1997 | 0000300K | 000008SN
| 97.05391R Ms N - 10/30/1997 | 0000300K | 0000CSSN

97.05391R | MSD | N/A | 10/30/1997 | 0000300K | 000008SN

97.05392T - AZN | 10/30/1997 | 0000300K | 000008SN

97.05393U LN - 10/30/1997 | 0000300K | 000008SN

RBK-00362200T * . RBK iN/A | 11/06/1997 | 0000300K | 000008SN

= Samplcs marked with an asterisk are not in this sample delivery group but were analyzed with it for QC purposes.



U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample # 37.05384T QC bach #: 0000085N
Matrix: SOIL Prep batch #: 0000300K
Sampie type: SAM Prep procedure: N/A
Amount analyzed: 5.000e-03 GASH Analysis procedure: U, .
Dry/wet weight: 77.04 % Analyst: AS
Ash/dry weight: 80.19 % : QC type: ANA
COUNTING INFORMATI1ON
T i —
F Date and time 1 Duration (min) ( Detector ID i Operator
l j ’ ’
L 10/29/19971534 | 1000.0 ! AS02 : DPG
ANALYTICAL RESULTS

j Analyte T Activity | £ 26 Unceruinty MDC . Umt . Dae

s ! t :
( U234 6.43e+00 \ 3.1e+00 . 2.7e+00 " PCUGDRY  10/29/1997
{ U235 1 53e+00 ' 2.0e+00 ‘ 3.2¢+00 ! PCUGDRY . 10/29/1997
; U238 9.32e+00 ‘L 3.6e+00 2.2¢+00 ) PCUGDRY | 10/29/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05385U QC batch #: 0000085N

Matrix: SOIL Prep batch #; 0000300K
Sampie type: SAM Prep procedure: N/A
Amount analyzed: 5.000e-03 GASH Analysis procedure: u
Dry/wet weight: 95.58 % Analyst: AS
Ash/dry weight: 90.00 % QC tvpe: ANA
COUNTING INFORMATION
Date and tume { Duration (min) lL Detector ID : Operator
g )i :
| 1029/199718:35 1000.0 | AS03 ; DPG
ANALYTICAL RESULTS

| Analye Activity | £ 2¢ Uncerainty | MDC Unit ' Dat
I T 5 )
1 U234 L 287400 | 2.2e+00 2.46+00 PCUGDRY | 10/29/1997

U235 ! 1.72e+00 ; 17¢400 | 1.3e+00 . PCUGDRY | 10/29/1997

U238 6.94¢+00 | 34e+00 | 2.8e+00 PCUGDRY ! 10/29/1997
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05386V QC batch #: 000008SN
Matnx: SOIL Prep batch #: 0000300K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.444e¢-01 GASH Analysis procedure: U
Dry/wet weight: 99.94 % Analyst: AS
Ash/dry weight: 96.40 % QC oype: ANA
COUNTING INFORMATION
; * ‘, -
Date and time ' Duration (min) i Detector ID ‘ Operator
10/29/1997 1535 | 1000 0 | AS04 DPG
ANALYTICAL RESULTS
- ] . ;‘ ] ] .
Analyte | Acuvity | * 20 Uncertainty | MDC ! Unit Date
U234 ; 4 44e-01 f 13e01 | 7.7¢02 | PCUGDRY  10/29/1997 '
U23s 6.88¢-02 | SSed2 . 54¢02 | PCUGDRY  10/29/1997
U233 3.22¢-01 | Lledl | 5302 . PCUGDRY  10/29/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97 05387W QC batch #: 0000085N
Matnx; SOI1L Prep batch #: 0000300K
Sample type: SAM Prep procedure: N/A
Amount analyzed. 2.243e-01 GASH Analysis procedure: U
Dry/wet weight: 99.93 % Analyst: AS
Ash/dry weight: 98.00 % QC type: ANA
COUNTING INFORMATION
| , ‘ | I
( Date and time ( Duration (min) ‘ Detector ID ! Operator
102071997 15:35 | 1000.0 | AS0S .' DPG
ANALYTICAL RESULTS
— T ] T ] ) T
Analyte i Activiry . 2¢ Uncertainty MDC Unit Date
U234 T. 43701 . 1.3e01 4.5¢-02 PCUGDRY | 10/26/1997
U235 ! 1.03e-02 ; 3.2e-02 i 7.0e02 PCUVGDRY . 10/29/1997

PCUGDRY 10/29/1997

U238 . 2.87e-01 ; 1.0e-01 i 5.3e-02
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

)1

Sample #: 97.05388X QC batch #: 000008 5N
Matnx; SOIL Prep batch #: 0000300K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 498801 GASH Analysis procedure: U
Dry/wet weight: 99,95 % Analyst: AS
Ash/dry weight: 97.59 % QC type: ANA
COUNTING INFORMATION
[ Date and time ;] Duration (min) 1 Detector ID [ Operator
I T ;
10/29/1997 15:35 ¢ 1000.0 ‘ AS06 DPG ,
ANALYTICAL RESULTS
f T - ! 1 1 .
f Analyte | Activity . + 20 Uncertainty | MDC ] Unit Date
l ' o ' T 7 ——
U234 3.32¢-01  76e02 | 24e02 . PCUGDRY | 10/29/1997 -
, U23s 4.24e-02 ' 3.0e-02 { 3.2¢e02 ; PCUGDRY | 10/29/1997
i | | 27e02 | PCUGDRY ' 10/29/1997

U238 | 22801 | 62e02
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05389Y QC batch #: 0000085N
Matrix; SOIL Prep batch #: 0000300K
Sampie type: SAM Prep procedure: N/A
Amount analyzed: 2.556¢-0) GASH Analvsis procedure; U
Dry/wet weight: .9992% Analyst: AS
Ash/dry weight: 95.00 % QC type: ANA
COUNTING INFORMATION
I . i . . ! ‘
L Date and time Duration (min) ; Detector ID | Operator
; A T
f 10/29/1997 15:35 : 1000.0 1 ASO7 | DPG
ANALYTICAL RESULTS

{ ' [
| Analyie Activiy | %2oUncerainty |  MDC |  Unit Date

‘ ]
| use ' 4.75¢-01 | l4e0l 1 10e0l { PCI/GDRY | 10/29/1997
! U235 4.62¢-02 ; 4.7e02 6.0e-02 . PCUYGDRY  10/29/1997
i

U238 430e01 | 13e0l | 4502 | PCUGDRY , 10/29/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05390Q QC batch #: 0000085N

Matrix: SOIL Prep batch #: 0000300K

Sample type: SaM Prep procedure: N/A

Amount analyzed: 2.492e01 GASH Analysis procedure: U

Dry/wet weight: 99.94 % Analyst: AS

Ash/dry weight: 97.60 % QC type: ANA

COUNTING INFORMATION

! Date and time ! Duration (min) } Detector ID Opcrator

10/29/1997 15:35 L 1000.0 ! ASO08 DPG
ANALYTICAL RESULTS
— T T
Analyte ; Activity + 2¢ Uncertainty ! MDC Unt  Date

U234 3.89%¢-01 1.1e-01 il 5.3¢-02 PCUYGDRY ' 10/29/1997 .
U235 \ 7.18e-02 4.8¢-02 2.4e-02 PCYGDRY | 10/29/1997
U238 i 3.11¢-01 9.5e-02 | 4.9e.02 | PCUGDRY | 10/29/1997 |
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U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

3.5¢-02 f PCI/GDRY | 10/29/1997

Sample #: 97.05390Q QC batch #: 0000085N
Matnx: SOIL Prep batch #: 0000300K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.510e-01 GASH Analysis procedure: U
Dry/wet weight: 99.94 % Analyst: AS
Ash/dry weight: 97.60 % QC type: DUP
COUNTING INFORMATION
r i I 7 - e——
] Date and time f Duration (min) ; Detector [D ! Operator
: :
! 10/29/1997 15:35 | 1000.0 | AS09 DPG
ANALYTICAL RESULTS
Aalyte |  Actiip | #2oUncertainty |  MDC |  Unit ' Dae
L U2 f 60701 | 1601 |  94c02 | PCUGDRY ' 10/29/1997
| u2s | 1.29¢-01 o 78e02 !
n‘
1 {

| U238 4.41e-01 | 14e0l

| PCUGDRY ' 10/29/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05391R QC batch #: 0000085N
Matrix: SO Prep batch #: 0000300K
Sample rype: SAM Prep procedure: N/A
Amount analyzed: 2.566e-01 GASH Analysts procedure: U
Dry/wet weight: 83.95% Analyst; AS
Ash/dry weight: 98.80 % QC tvpe: ANA
COUNTING INFORMATION
! T
L Date and time l Duration (min) i Detector [D Operator
} 10/29/1997 15:35 | 1000.0 AS10 DPG
ANALYTICAL RESULTS

| Anaiyte  Acuvity +2¢Uncerainy | MDC | Umt  Dae
| u2ss (31301 | 9802 | 3802 . PCUGDRY  10/29/1997

U23s 3.80e-02 4.0e-02 | 5.4¢-02 PCUGDRY } 10/29/1997
L U238 j 2.61¢-01 | 9.0e-02 ! 3.8¢-02 PCUGDRY | 10/29/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

Sample #: 97.05391R QC batch #:

0000085N
Matrix: SOIL Prep batch #: 0000300K
Sample typs: SAM Prep procedure; N/A
Amount analyzed: 2.513¢-01 GASH Analysis procedure: U
Dry/wet weight: 83.95% Analyst; AS
Ash/dry weight: 98.80 % QC type: MS
COUNTING INFORMATION
{ H : o
Date and time : Duration (min) { Detector ID ; Operator
| 102919971535 1000.0 j AS17 DPG
ANALYTICAL RESULTS
\ - . —_
Analyte ! Activity | + 20 Uncertainty | MDC : Unit Date
U234 178+01 | 27700 |  94e02 | PCUGDRY | 10/29/1997
. u2ss ! 2.41e+00 | 35e01 | 84e02 | PCUGDRY ' 10/29/1997
| U238 i 3.85¢+01 28e+00 ! 7.8e02 | PCUGDRY  10,29/1997




U.S. ENVIRONMENTAL PROTECTION

AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121

' SAMPLE ANALYSIS REPORT

Sampile #: 97.05391R QC batch #; 00000835N
Matnix: SO Prep batch #: 0000300K
Sample type: SAM Prep procedure: N/A
Amount analyzed: 2.522e-01 GASH Analysis procedure: U
Dry/wet weight: 83.95% Analyst: AS
Ash/dry weight: 98.80 % QC type: MSD
COUNTING INFORMATION
‘ Date and time I Duration (min) Detector ID Operator
10/29/1997 15:35 1000.0 AS19 DPG
ANALYTICAL RESULTS
] o 1
Analyte Activity | 20 Uncertainty MDC ] Unit Date
I 1
U234 T 3.73e+01 ‘ 2.6e+00 ! 5.4¢-02 —1 PCUGDRY | 10/29/1997
U235 ! 3.01e+00 } 3.8e-01 & 4.5¢-02 . PCUGDRY ' 10/29/1997
U238 | | 2.7e+00 ! 4.4e-02 | PCUGDRY  10/29/1997 .

3.83e+01




C.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY
U ANALYSES
SDG #9700121

SAMPLE ANALYSIS REPORT

QC Sample 1 RBK-003622Z00T QC batch 000008SN
Prep batch # 0000300K
Prep procedure: N/A
Analysis procedure: U
Analyst AS
QC tvpe: RBK

COUNTING INFORMATION

Date and lime Duration (min) ! Detector ID | Operator
$1/05/1997 14:26 1000.0 ; AS39 ,‘ JAM
ANALYTICAL RESULTS
Anaiyte Activity = 2¢ Uncertainty MDC | Unit | Date
U234 5.47¢-02 2.8¢-02 1.0c-02 ~PCI 11/05/1997
U235 | 8.19¢-03 1.2¢-02 1202 PCI  ; 11/05/1997 -
U238 | 3.31e-02 i 2.2e-02 1.8e-02 | PCI [ 11/05/1997




U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

U ANALYSES
SDG #9700121
QC BATCH SUMMARY
QC bawch # 0000085N
Preparation procedure:  N/A
Analysis procedure: U
E c ' Y
NAREL Sample # | %’bﬁ " Yield (%) : + 20 Uncertainty (%) . Analyst
97.05384T 101.10 % } 6.62 % " AS :
- 97.05385U | 98.24 % 6.41 % | AS |
97.05386V ‘ 99.52 % | 6.70 % | AS !
97.05387W ;, 97.73 % ' 6.34 % | AS 3
- 97.05388X 100.58 % L 6.57 % | AS )
97.05389Y | 9174 % 6,33 % " AS
97.05390Q 19580 % 592% " AS :
97.05390Q _DUP | 98.30% 698 % " AS |
97.05391R | 102,57 % ! 6.58 % | AS |
97.05391R 'MS | 9664 % | 6.41 % | AS ;
97.05391R ! MSD | 104.14 % 663 % " AS |
| 97.05392T i 1 96.13 % L 6.17 % | AS
| 97.05393U 69,61 % | 5.15% | AS
| RBK-00362200T * | RBK | 41.83% 15,34 % | as

e
* Samples marked with an asterisk are not 1 this sampie delivery group but were analyzed with 1t for QC purposes.
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