
Sovember 12. !98' 

SUBJECT: Radicanalytical Results for 
Newfield Landfill Site 
Soil Samples 

FROM: John Griggs, Chief 
Monitonng and 

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

Attached are the results of isotopic uranium and thorium analyses on soil samples 
collected at Newfield Landfill Site. The samples constitute NAREL batch number 97-0012 1 .  

Radiochemical analyses usually require the subtraction of an instrument backmound c 

measurement for a goss sample measurement. Both values are positive, but when the sample 
activity is !ow, 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 companson o f  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 ?-sigma 
uncertainty for a radionuclide measured by Samma spectroscopy are reported only if the nuclide 
is detected; so, the results of gamma analyses are never zero or negative. Xuclides 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 m e  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 



- -  -- 

contained in the batch case narratives u f  the ditia packages 11 hou ha1 e an! question; concsrnlng 
the results, please contact mt: ar (334)  270-3JjO. 

Attachments 

c c :  Paul Giardina. EPA'Regon 2. IVV'O attachments 
Mary Clark, (660 1 J),  w, o attachments 
Sam T. Windham, SAREL 



U.S. ENWROh3lENTAL PROTECTlON AGENCl' 
NATIONAL AIR AND RlDJATlON ENVIRONMENTAL LABORATOR\' 

TB ANALYSES 

REPORT OF SARIPLE DELIVERY GROUP #9700121 

Project: lriEU'FlELD L . W F I L L  
Procedure : ThOl iUI I l  
Dare Reported 11/07/1997 

SAMPLES 

NAREL 1 w p l e  # 

97 05384T 
97 OS385U 
97 05386V 
97.0 5 3 87W 
97 05388X 
97.05389Y 
97 053904 
97.05391R 
97 05392T 
97.05393U 

Client Sample ID 1 Type 

NFl 
NF2 
hT 3 
NF? 
NF5 
Nf6 
NF7 

SGM 
S A M  
SAM 
SAM 
SAM 
SAM 
SAM 

EXCEPTIONS 

1. 
2. 
3. 
4. 
5 .  

Packaging and Shpping - No problems were observed. 
Doarmcntaiion - No problems were observed 
Sample Preparation - No problems were encountered. 
Analysis - No problems were encountered. 
Holding Times - AU holding times were met. 

QUALITY CONTROL 

I .  
2. 
3.  

QC samples - All QC analysts results met N A R a  acceptance critcna. 
yields - AU cherm~al yields weri wvlthin accepmce tunits. 
Insuumcrrts - Response and backgrwnd checks for all insUumenCs used in these analyses nief S A F S L  
acceptance cntena. 



- -  -I 

I cemfj that b s  dara repon catnplics w i t h  the terms and conbuons of the Quality h.swm-1~0 PrOJeCt Plan, r\cept 
as noted above Release of the data conwn& in th~s repon has k e n  authorized by the Chief of the ?clorutonng and 
.hdyticaI Services Branch and the NAREL Quallty kwra .nCc C o o r h t o r .  or their designees. as ~enfi'lrd h the 
folloping agnatures 

Quality Assurance Coordmator 

Wd, Monitoring and Analytical Services Branch 



BLD 
FBK 
SAM 

ANA 
DUP 
LCS 
MS 
MSD 
RBK 

GENERAL I?iFOR\L4TION 

SXWLE TYPES 

Blind sample 
Field blank 
Normal sample 

XVALYSIS QC TYPES 

N o d  analysis 
Laboratory duplicate 
Laboratory control sample (blank splke) 
Marrix spike 
MaUix spike duplicate 
Reagent blank 

QUALITY INDICATORS 

Relafive Percent Difference 
P a n t  Recovery 
Number of standard dewatms by which a QC measurement Men from the expected Lalur 

EVALUATION OF QC ANALYSES 

A reagent blank result IS considered unacceptable Lf it IS more than 3 standard deviafioons (counting uncertaint). ) 
below zero or more than 3 slandard dewauons above is predetermined upper control Iimt. For some anall ses 
NAREL has set the upper control limt at zero For others the control limt is a small  positive number 

NIAREL. evaluates the results of duplicate and spike analyses using "Z scores". A Z sore is the number of standard 
deviations by wbch the QC rCSult differs from its ideal value. The score is considered aaqxable if i t s  absolute 
value is not greater than 3. 

The 2 score for a s p k d  sample is computed by drviding the W r e n o e  berween the r n d  value and the target 
valuebytheestimatcd total uncertainty in the Merenu 

The Z a r e  for a duplicate analysis is computed by dividrng the difference between the two measured values b? the 
estimated total uncertainty in the difference. When the precision Of pared MSMSD analyses is evaluated, the 
native sample activity is suwrrrrted from cach meaSUrement and the net conccntrat~ons arc thcn converted to total 
act~whes before the Z score is computed. 

Each rneasurem unoertainty used to compute a score includes an addiQOnal fixed term to represent sources of 
measuremtnt error other tban cauntisg error. This additiod term IS not used in the rvaluation of reagcnt blanks. 

NAREL repom the *relative percent difference," or RPD, between duplicate results and the "percent recoven." or 
O / ,  for spiked analyses. but does not use these values for evaluation. 



.A N AL YS IS S C 313 1.4 R I' 

.\nslys:s Procedxe. m 
Tifle: Thorium 

I ' D m  Prep ' QC 
, C'omplcted , Batch # Batch NAREL Srmplz f 1 Preparation Procedu:e 

I Type 

97.05384T I 51.4 , i0/31/1997 , 0000303h' I or>00095Q 
37 053SSL' I W A  

' NiA 97.05356V I 
I .  

97 O5387W 
, 97.05388X 
' 97.0538YY 

97.05390Q 
97 05390Q 
97 0539lR 

DCP 

N/A 
NiA 
N/A 
N/A 
w.4 
SJ.4 

10/31i1997 ' 0000303N 
' 10/31/1997 
I 10/30i1997 

10/3 1/1997 
1013 111 997 

' 10/31/i997 
i 10131/1997 

10131i1997 

0000303N 
0000303 N 
0000303 N 
0000303N 
0000303N 
0000303N 
0000303N 

000909SQ 
0000095Q 
0000095Q I 
0000095Q 
0000095Q 
000009SQ 
O000095Q 
oooOO9 5 Q 

97 05391R MS Nl.4 IW31/1997 0000303N OOOOOYSQ 
97 05391R i MSD N/A ' l0/3111997 I ooOo303rV ~ WOOO95Q 

, 97053921 N;A l 1Oi3111997 , 0000303N 00OW9SQ 
97 05393u NIA 1 10/31/1997 ~ 0000303N 1 o000095Q 

1 RBK-0361880A * ' RBK ~ N/A 1 10/31/1997 oooO503N 0000095Q 
Samples marked with rtn 3stcnsh rue not in rhiq \Ample delivery group bur were malyzed w i t h  i t  for QC purposes 



L.S. ENVIROSILIENTAL PROTECTION AGENCY 
NATTONAL AIR AND EUDL4TIOW ENb?RONMEST.AL LABOR1TORk' 

TEi ANALYSES 
SDG #9700121 

I SAIWLE ANALYSIS REPORT 

Sample #. 97 05384T 
Mauix. SOIL 
Sample type' SAM 
Amount myzed.  5 OOOe-03 GASH 
Dry/wet weight: 77 04 Yo 
Aswdry weight. 80 19% 

QC batch #. ooooo95Q 
Prep batch #. 000030;N 
Prep procedure: NIA 
Analysis procedure. m 
. W y S t :  AS 
w tqpe: ANA 

COUNTING INFORMATION 

I I lo00 0 AS02 , DPG I 
I 1 10/30/1997 i4.52 I 

ANALYTICAL RESULTS 
- - I I 

I _- m y r e  ' A ~ W V  1 *2oufccertillnty ; MDC , Unit Date 
I 

j I PCVGDRY 10/27/1997 
~ 7 . 6 W  1 6.5- 1 . W 1  PCVGDRY 10/27/1997 
I 2.4oecOl 1 6oetoO 3 2 4  PCUGDRY 10/2711997 

619eeoO 31eeoO 1 26etOO ' I PCUGDRY 10/27/ I997 

6.23etoO I 5 2 e - m  ' 73& Th227 
Th228 
73230 
Th232 I 



US, ENVIRONhfEXTAL PROTECTION AGENCY 
NATIONAL AIR AND RADWTION EIWKRONMENTAL L,ABORATORI‘ 

TH .LVALYSES 
SDG #9700121 

M Y t e  ACtlvlty k 2a Uncerhnty MDC 

SAMPLE Ah’ALk’SIS REPORT 

Umt ’ Date 

Sampie f i :  97 05385c‘ 
MatnS. SOIL 
Sample type: S A M  
Amount analytcd: 5.00&43 GASH 
Dry/wet weight: 95 5K Yo 
AsNdry weight: 90 00 % 

- 

QC batch #: 0000095Q 
Prep batch #: 0000303N 
Prep procedure: N/ A 
. W y s i s  p r d u r e :  TH 
Analyst: AS 
w 9pe: ANA 

COUNTING INFORWTION 

I 1 1 Dateandtimc I Dmtion (min) Detector ID Operator 
I 

i 1 __ 
10/30/1997 1432 , 1Ooo.o . AS03 DPG 

ANALYTICAL RESULTS 



U.S. ENVIXONhIENTAL PROTECTION AGENCY 
NATIONAL AIR AND MDL4T'ION ENVIRONMENTAL LABORATOR) 

TH ANALYSES 
SDG 89700121 

r I I 

I 
I Activity 1 t2aUncertainty 

I 

SAMPLE ANALYSIS REPORT 

I 
MDC i Umt 1 Date 

Sample #: 97.05386V 
MaUix: SOIL 
Sample type; S A M  
Amount analyttd: 2.44se-01 GASH 
Drylwet weight: 99.94 Yo 
AsNdry weight; 96.40 % 

Th227 6.91e42 ' 8.9e42 I , 1.4e41 
475e-01 1 1.&-01 ; 2.3e.01 

1 Th230 I 4.S9e-01 1 1 . 3 ~ 4 1  I J.5e-02 

QC btch #. OOOOO95Q 

Myxis prccedm: TH 

Qc type. ANA 

Prep batch #. 0000303 N 
Prep procedure: N/A 

Analyst: AS 

PCUGDRY ~ IU/27/ 1997 
PCUGDRY 1 ol2711997 
PCUGDRY 10127/1997 

COUNTING INFORMATION 

I 1 Dateandtimc I Dutauon(mm) i Demor ID Operator -__ 
10/30/1997 1432  1Ooo.o I .4s04 DPG I 

ANALYTICAL RESULTS 



U S .  ENVIRONhlEXTAL PROTECTION AGENCY 
NATIONAL AIR AND RADLATION EWIRONMENTAL LABOMTORl'  

TH ANALYSES 
SDG #9700121 

Analyte Actlvity 1 z2oUncerta~nty 1 MDC 
I 

SAMPLE ANALYSXS REPORT 

Umt Date I 

Sample #: 97 05387W 
Matnx : SOIL 
Sample type. S A M  
Amount analyzed: 2.243e-01 GASH 
Dt?;/wet weight: 99.93 % 
AsWdry weight: 98 00 Yo 

! I 

QC batch #: cKKK>o95Q 
Prep batch #: 0000303N 
Prep procedure: N f  A 

Analyst: AS 
Analysis procedun: TH 

QC type: ANA 

I I 

COUNTING INFORMATION 

Th230 1 492e-01 1 I.4e41 1 6.8e-02 

I 
I Detector IO I Operaror ! Dateandtime ~ m t i o n ( m i n )  

PCYGDRY 1 ~ 2 7 :  1997 

I I DPG .~ 
1Ooo.o I AS05 j 10/30/1997 02:52 j 

ANALYTICAL RESULTS 



U.S. ENVlROh3ENTAL PROlXCTION AGENCY 
NATION.4L AIR .4ND RADIATION ENVIROMENTAL LABOWTORE' 

TH ANALYSES 
SDG #9700121 

~ 

1 Acuwty i i2aUnccttanty I MDC W y t e  
r 

SAMPLE ANALYSIS REPORT 

Unit I Dare 

Saniple ##* 97.05388X QC batch #. OOOW9SQ 
Matrix' SOIL Prep batch # 0000303N 
Sample type. S A M  Prep procedure: N/A 
Amount aMiwd. 4.98&41 GASH Analysis procedm m 
Ashldry W e i g h t ,  97 59 Yo Qc w: ANA 
Drylwct weight: 99 95 04 ALLdySt: AS 

I I 
m 2 7  I 3.59e42 3.8e-02 5.le42 1 PCUGDRY ~ 16/27/1997 
Th228 3.63e41 I 9 7e-02 I 1 .Oe-O 1 PCUGDRY , 10/27/1997 

* Th230 1 4.73e-01 1 9212-02 1 2.8e42 1 PCYGDRY \ 10/27/1997 
Th232 I ' 3.57e-01 7 9 e 4 2  2.6e-02 I PCVGDRY 1 10/27/1997 

L 

COUNTING WORMATION 

ANALYTICAL RESULTS 



U.S. ENVIRONMERTAL PROTECTION AGENCY 
NATIONAL AIR A3?) RADMTION EXVIRONXIENTAL LABORATOR) 

TH ANALYSES 
SDG #9700121 

i 
W y t e  i ACliviQ ! *2u~ncenainty 1 MDC 

SAMPLE ANALYSIS REPORT 

unrt ' , Date 
I 

Sample #. 97 05389Y QC batch #f OOOOO95Q 
Matrix: SOL Prep batch #. 0 3 0 S ! G  
Sample type: S A M  Prep procedure. N/A 
Amount analyzed' 2.556e-01 GASH Analysis procedure. TH 
Dry/wet weight- 99 92 % Analyst AS 
Asiddry weight. 95 00 YQ QC @I-= ANA 

COUNTING INFORMATION 

I I I Dateandumc 1 ~ u m o n ~ n )  Defector ID I *rator 

1 10/30/1997 14 32 ~ lo00 0 I AS07 I DPG 
I 

AVALYTIC.U RESULTS 



U S .  ENVIRON3IENTAL PROTECTION AGESCY 
NATIONAL .AIR AND RADIATION Eh’C1RO?i3fENTAL LABORATOKI’ 

TH ANALYSES 
SDG #9700121 

I 

S A M P U  ANALYSIS REPORT 

I 

Sample #.  97 0539OQ 
MatIlx: SOIL 
Sample type: S A M  
Amount analyzed. 2 492c-01 GASH 
Drylwet weight; 99.94 % 
M d r y  weight: 97.60 % 

I I 1 1 1.09e-01 i , 9.3e-02 1 1 . 2 4 1  ,’ m 2 7  
1 Th228 S.59e-01 

QC batch #. OOOOO95Q 
Prep b3Kch #. 0000303N 
Prep proccdm: NlA 
.Wysis  procedure: TH 

w we: ANA 
h d y s t :  AS 

PCYGDRY i 101271 1997 

COUNTING INFORMATION 

I Th232 1 5 . 6 7 ~ 4 1  1.3e-01 5.7e-02 

ANALYTICAL RIESULTS 



U.S. EAi"IR0NMENTAL PROTECT103 AGEKCX 
NATIONAL AIR AND RADIATION EN'(rDRON3lENTAL LABORATORY 

TH AYALYSES 
SDG #9700121 

Th230 I Th232 I 1.78e-01 ! 

SAMPLE AN.4Lk'SIS REPORT 

3.Oe-02 PCVGDRY ' 10/27!1937 1 . 4 ~ 4 1  

Sample # 9 7 . 0 5 3 9 q  
Matnx. SOIL 
Sample typc: S A M  
Amount analyrcd: 2.510eal GASH 
DqYwet weight; 99.94 % 
AsWdry weight: 97.60 % 

QC k t c h  #. oooO095Q 
Prep batch #. 0000303N 
Rep procedure: N/A 

. W Y S t .  AS 
Analysis procedure TH 

QC type. DUp 

COUNTING INFORMATION 

I I I 

- _ _ _  I Date and tlme Durabon (rmn) Detector ID Operator 

DPG - 10/30/1997 14 52 I lo00 0 ANY 

ANALYTICAL RESULTS 



US. ENVIROh3IENTAL PROTECTION AGENCY 
?('ATIONAL AIR .4ND RADIATION ENVIRONMEYTAL LABORATORI. 

TFi ANALYSES 
SDG #9?00121 

, 
TI1227 6 17e42 I 7 9 4 2  I 1.2e-01 

Sample #. 97 OS39lR 
Mamx, son 
Sample QPe SAM 
Amount analyzed. 2 . 5 6 6 ~ 4 1  GASH 
Drylwet weight. 83 95 % 
AsNdry weight: ,98 80 % 

PCUGDRY ~ 10/27/1997 

QC batch OooOo95Q 
Prcp batch # 0000303N 
Prep procedure. N/A 
.Analysis procedure. TH 

Qc ?F ANA 
Analyst: AS 

I PCVGDRY IO/27/1997 Th.232 I 4 . 3 0 e 4 1  1.2e01 1 4.4e-02 
I 

COUNTING INFORMATION 

, / 10/30/1997 14.52 1Ooo.o I AS10 DPG 

.LWALYTlCAL RESULTS 



U.S. E~VIRONLMEKTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATIOY ENVIRONMEIUTAL LABORATOR] 

TH ASALYSES 
SDG fr9700121 

SAMPLE ANALYSXS REPORT 

Sample #: 97 05391R 
Matns. SOIL 
Sample type: S A M  
Amount analyzed. 2 .5  l3e-01 GASH 
Dry/wet weight; 83.95 va 
Ash/& weight: 98.80 Yo 

QC batch #: QOOW95Q 
Rep batch #: 0000303N 
Prep procedure: Nf A 
.haIysis pracaiure. TH 
W y S t :  AS 
w type: MS 

COUNTING INFORMATION 

I I 
1 

" _  1 Dateandtime ~ Duration(dn) ~ Cletector ID Operator 

1 10/30/1997 14.52 i 1Ooo.o I AS19 DPC 

ANALYTICAL RESULTS 

I r 6 64eQ2 j 8.2e-02 12e-01 I PCYGDRY 1 10/27/1997 
Th228 1 444e-01 1.8e-01 2.3e-01 , PCVGDRY , 10/27/1997 i 6.k-01 6 . 1 ~ 4 2  1 PCVGDRY 1 10/2711997 1 Th230 
Th232 6 le42 PCJIGDRY I 10/27/1997 



U.S. EIWTRONMENTAL PROTECTION A G E X n  

TH ANALYSES 
SDG #9700121 

NATIONAL AIR AND RADUTION ENWRONXIENTAL LABOUTOR\ 

1 153c-02 5 9e42 ' 13e-01 Th227 

SAIMPLE GUALYSIS REPORT 

PCYGDRY ~ 10/27/199' 

Sample #. 97 05391R QC batch #. QOOOO9SQ 
Mamx: sou- Prep batch #: 0000303N 
Sampie type: S A M  Prep procedrue: N/A 
Amount analyzed' 2.522e-01 GASH Analysis procedure. TH 
Dry/wet weight' 83 95 Yo . w y s t .  -4s 
&h/dry weight: 98.80 Yo w type: MSD 

COUNTING INFORMATION 
.- 

I 

Dare and time ' ~ u r a t ~ o n  (nun) Detector ID Opentor 1 

I I 
10/30/1997 14.52 lo00 0 AS2 1 DPG 

ANALYTICAL RESULTS 



U.S. ENVIRONMESTAL PROTECTION AGES= 
NATIOPr'AL AIR .4ND R4DLGTTON ENVIRONMENTAL LABORATOR\' 

TH ANALYSES 
SDG ty9700121 

I 

SAMPLE -4NALYSIS REPORT 

Sample #' 97 05392T 
Matrix: son. 
Sample type. S A M  
Amount analyzed. S.038e41 GASH 
Dry/wet wcight. 100.00 Yo 
A s N d q  weight; 97.19 % 

QC batch #. 0000095Q 
Prcp batch if: 0000303N 
Prep procedure: N/A 
Analysis procedure. TH 
AIlZllYst. AS 
Qc ow: ANA 

COUNTING INFORMATION 

ANALYTICAL RESULTS 

I 
-2.4&43 1 2 5 e 4 2  ! 6 5e-02 1 PCVGDRY 1 113/27/1997 

TN28  I 3.91e-01 
I 3.OOe01 ' 69e-02 I 26c-02 , PCVGDRY I 10/27/1997 

Th232 2.86e-01 6 7 e 4 2  i 3 0 0 0 2  PCYGDRY I 10/27/1997 

I PCVGDRY 10/27/1997 ' I 97e-02 1 Oe-01 

I 

I 



'US. ENVIRONMENT4L PROTECTION AGENCY 
NATIONAL AIR AND RADIATION EN\;IROSXIENT.AL LABORATORE' 

TEi ANALYSES 
SDG #9700121 

h a i y t e  Activity I *2ouncertarnty I MDC ~ Unit , 
j 

SAMPLE ANALYSIS REPORT 

Date 8 

QC Sample #: RBK-OO36 1880A QC batch 4 .  OOooO9SQ 

Prep prw&ure. x;Z, 
.4nalysis procedure. TH 
Analyst. AS 
c?c me RBK 

Prep barch #. 0000303N 

COUNTING INFORMATION 

I- ~ 

I 

L I - Date and tlme ~ l Duration(mn) Detector ID Operator 
I 

1Ooo.o AS24 DPG I i I0/30/1997 14'52 ' 

ANALYTICAL RESULTS 



U.S. E?WIRONhIENT.AL PROTECTION A G E N n  
YZATIONAL AIR AND RADIATION E?WXO?3IENT.AL LABORATORY 

TH APiALY SES 
SDG #970012 I 

QC BATCH SPMAL4RY 

QC batch X 0000095Q 
Prepmuon procedure ?J/A 
Analysis procedure' m 

1 I 
I 97.05381T 92.74 % ' 2.69 YO AS 
97.05385U 

I 97.05386V 
I 97.05387W 
97 0538SX 
97.05389Y 
97.053904 
97 053904 DLT 

! 

80.93 Yo i 2 4 2 %  
98.46 Yo I275?4~ 
91.98 9'0 2 66 % 
94 51 Yo ' 266% 
79.50 Yo 2 40 0% 

89 27 Yo 3 5 5  Yo 
96 65 Yo , 2.78 % 

' 97.05391R ~ ~ 1 88.65 Yo 2.59 Yo 

j 10076% I 2.81 ('6 

~ 97.05391R i MS 1 75.55% ~ 2 .3504  
i MSD I 92.54 % 1 2 71 Yo 

~ 2.79 Yo 
I j ;:::::;fP 

i %.36% 1 2.82 % ! A s  
97.05393l.J i I RBK-CMl361880.4 RBK I 99.89 YO I 

8 Samples marked mth an astcnsk are not in th13 sample delivhy group but were anal+ With it for Qc purposzs. 

AS 
I AS 
I AS 

I 

I 

.4s 

.4s 
AS 
AS 
AS 

I AS 
AS 

1 AS 
I .4s I 



. .  

National A i r  and Radiation Environmental Laboratory 
QC Batch  Report 

REAGENT BLANKS (PCI) 

LABORATORY DWPLICATES (PCI/GDRY) 

MATRIX SPIKE DUPLICATES (PCI/CDRY) 
_. - - _  - _  

I 

’5 __ Smpla iE Nuclrdc Amt Adde3 I 2 0  xea:2red z 20 4PC z 4 R  
-. ~ - 
37 05391B TH227 SO SPIKE DATA 
97 353913 TH228 NO SPIXE DATA 
97 05291R TB230 5 .96e+00  t 1 7e-01’ 7.3Yet30 t 5 Be-02 1 96 3 12 OK ltC.27 1 5 2  2:: 
97 053915: TX232 NO S I X K ~  D A T ~  * A  - - . _  

&-.a : y s t - -  
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GENERAL IlrlFORhIATION 

SAMPLE TYPES 

BLD Blind sample 
FBK Field blank 
SAM Nornial sample 

ANALYSIS QC TYPES 

ANA Nomtlil analysis 
D W  Laboratory duplicate 
LCS 

MSD Matrix spike duplicak 
RBK Reagent blank 

Laboratory control sample (blank spike) 
MS m x  spike 

QUALITY INDICATORS 

RPD 1 Relative Percent Difference 
YiR Percent Recovery 
Z Number ofstandard deviations by whch a QC measurement differs from the eqxcted value 

EVALUATION OF QC ANALYSES 

A w e n t  blank result IS comideted mcceptable dit IS more than 3 standard dewations (counting uncertarnp) 
below zero or more than 3 standard deviations above a predetemned u2per control limit. For some analyses 
NAWX has set the upper control hmt at zero. For otherx the Cdntrol limt 8s a small positive number 

NAREL evaluates the results of duplicate and spike analyses using "Z soon$. A 2 score is the number of standard 
deviations by which the QC result diffkrs from its ideal value. The son? is considered acceptable If its absolute 
vdut is not greater than 3.  

The Z s c ~ n  for a spiked sample is computed by divldrng the difference between the measured value and the target 
value by the estimated total uncertainty in tfre Mefence. 

Thc 2 score for a duplicate analysis 1s computed by dividing the difference between the two measured values by the 
estimated total uncertainty io the di&rena. whrn tbe precision of paired MSMSD analyses is evaluated. the 
native sampk activity is subtracted from each measaremt and the net concentrations are then converted to rota1 
activities before the 2 score is computed. 

Each measurement unctrtainp used to compute a Z =re includes an additional fixed term to represent sources of 
measuremrnt cnor othcr than counting error. This additiondl term is not used in the evduation of reagent blanks. 

NAREL repom the "relative percent dil€crcnot," or RPD, between duplicate results and the "percent recoke?," or 
'?Ak for spiked analyses, but does not use these values for evaluation. 



U S .  ENVIROSMENT.AL PROTECTIOS AGEhCY 
Z.ATIONAL .AIR .AND RADIATION ENVIRONILIENTAL LABORATORY 

U ANALYSES 
SDG #97OOE 1 

' 10/30/1997 
RBK-00362200T * RBK 1 NI'A , 11/04/1997 

Analysis ProceduIe u 
Title: Lramum 

0000300K 
0000300K 

, 9705384T 
97 05385U : 9705386V 

I 9705387W 
' 97 05388); 

97 05389Y 

, 97.053904 
97.05j91R 

; 97.0539lR 
97 0530lR 

I 9705390Q 

Date 
~ Conipieted 

10/30/1997 
10/30/1997 
1 0/30/ 1 997 
10/30/1397 
10/30/1997 
I0/30/ I 997 
10/30/1997 
10/30/1997 
10/30/1997 

prep QC 
Batch # , B d c h  

OOOO3OOK 
0000300K 
000(3300K 
0000300K 
0000300K 
0000300K 
OOOOXOK 
0000300K 
0000300K 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NAnONAL AIR AND RADWTlON EKVlROXMENTAL LABORATORI: 

U ANALYSES 
SDG #9700121 

SAMPLE ANALYSIS REPORT 

Sample #: 97 05384T 
h4auLu: SOIL 
Sample type: S A ?  
Amountanal@. 5.OOOe43 GASH 
Dry/wct weight: 77 04 % 
Ash/@ weight: 80 19 Yo 

QC batch #: 0000085N 
Prep batch # .  0000300K 
Prep procedunz NJ A 
Analysis procedure: u, . # " '  

Analyst, AS 
QC type: ANA 

COUNTING INFORMAIP'iilN 
-_ . - 

Date and time j Duntion(min) 1 Detector ID I Opefaror 
I 

* 10/29/1997 15;31 ' 1Ooo.o AS02 DPG 
I 

ANALYTICAL RESULTS 



V.S. EWIROh%rENTAL PROTECTION AGENCY 
NATIONAL AtR AND RADIATION ENWRONMENTAL LABORATOR1 

;L' ANALYSES 
SDG #970012i 

SAMPLE ANALYSIS REPORT 

c #  97 05385U QC hatch # 0000085 
Matrix: SOIL 
Sample rype: S A M  
Amount analyzed: 5.ooOe-03 GASH 
Dry/wet weight: 95.58 % 
Ash/@ wcight: 90.00 % 

J 
Prep batch #. 0000300K 
Prep procedure. NIX 
Awiysis procedure: U 
Analyst: .4s 
QC w. ANA 

COUNTING INFQRlMATION 

ANALYTICAL RESULTS 
, 



V.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORI. 

U ANALYSES 
SDG #!I700121 

4 
! U234 I 4 44e-01 

SAMPLE ANALYSIS REPORT 

13e-01 I 7 7 ~ 9 2  I PCVGDRY 1012Yi1997 ' 

Sample #. 97 05386V 
Matnx. SOIL 
Sample type. S A M  
Amount anaiyzed. 2 . W - 0 1  GASH 
Dry/wet weight. 99.94 % 
AsWdry weight: 96.40 % 

: U238 

QC batch #i 0000085N 
Prep batch #. 0000300K 
Prep procedure: N/A 

.Analyst: AS 
Analysis procedure- U 

Qc type: ANA 

3 22e-01 ~ 1 lc-01 5 3e42 1 PCVGDRY 10/29/1997 

COUNTING INFORMATION 

1 

I Date and urn@ Duration (nun) , Detector ID I Operator 

10/29/1997 15:35 [ lo00 0 I AS04 DPG 
I 

I 

ANALYTICAL RESULTS 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
XAnOlYAL AIR AND EUDWTlON ENVTRONhIENTAL LABORATOR) 

c' ANALYSES 
SDG #9700121 

SAMPLE ILYALYSIS REPORT 

Sample #: 97 U5387W 
M a t n X .  SOIL 

Amount analyzed: 2.213e-01 GASH 
Sample type. S A M  

Dr)./wet weight. 99.93 ?4 
hh/dry weight: 98.00 Ye 

QC batch ff' OoOoo85N 
Prep batch #. 0000300K 
Prep prccedurc: N/A 
Analysis procedure: u 
Analyst: AS 
Qc type: ANA 

COUNTING INFORMATION 
~ I 

~ 

I i Duration(mn) Detector ID Operator 
I _-  Date and time 

DPG -.__ i 10/29/1997 15:35 ' 1000.0 AS05 

ANALYTICAL RESULTS 



SAMPLE ANALYSIS REPORT 

I 1 

U234 3.32e41 7.6e-02 1 2.4e-02 PCVGDRY I 10/29/1997 
U23S 3.Oe42 t 3.2e42 PCVGDRY I 10/29/1997 ’ 

Sample # 97.05388X QC batch #. 0000085N 
Matnx , SOIL Prep batch #. 0000300K 
Sample type’ S A M  Prep prccedlrre: &/A 
Amount analjzed. 4 988e-01 GASH Analysis procedure, u 
Dry/wet weight 99.95 Yo Analyst: AS 
Ash/dry weight: 97.59 % Qc VPe. .4NA 

COUNTING LNFOlRMATXON 

ANALYTICAL RESULTS 



U.S. EN\TRONRIENTAL PROTECTION AGENCY 

U ANALYSES 
SDG #9700121 

NATIONAL AIR AKD RADIATION ENVIRONMENTAL LABORATORY 

I ' m y t e  A C ~ J W ~ ~  ! *2uuncemnty I MDC 

U234 4 75e41 , l.le.01 1.0e41 
I 

SAhrPLE ANALYSIS REPORT 

umt Date 

PCVGDRY j 10/29/1997 

Sample #. 97.05389Y 
Matrix: SOIL 
Sample type: S A M  
Amount analyzed: 2 . 5 5 6 ~ 4 1  GASH 
Dry/wet weight: 99 92 % 
Asiddry weight: 9.5.00 % 

1 U235 
U238 

QC batch #: 00000SSN 
Prep batch #*  0000300K 
Prep procedure: NIA 
Analysis procedure. U 
Analyst. AS 
Qc m: ANA 

4.62e42 4.7e-02 6.Oe-02 i PCVGDRY 10/29/1997 
4.3Oeal 1 13e-01 4.5eO2 1 PCVGDRY , 10/29/1397 

COUNTING INFORMATION 
~ -~ ~~ ~ 

I I 
Opentor Duration (min) Detector ID j 

I 
Date and bme 

I I 

10/29/1997 15.35 lo00 0 , A M 7  I DPG 

ANALYTICAL RESULTS 



. 

I 
1 - 1o00.0 ! AS08 DPG i I 

10/29/1997 15:3S 1 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL A I R  AND RADJA'TION EWTRONMENTAL LABORATOR\. 

U ANALYSES 
SDG #9700121 

' U234 
U235 

SAMPLE ANALYSIS REPORT 

I 

3.89e41 I 1.ledl ' 53@2 PCYGDRY lOiZW1997 
7.f8e-02 4.8e-02 1 2 . 4 9 2  PCUGDRY ' 1 0/3 9/ I 99 7 

Sample # '  97.053904 
Mauix: soa 
Sample typc: S A M  
Amount analyaxl: 2.492e-01 GASH 
Dry/wet weight: 99.94 Yo 
AsNdry weight: 97.60 % 

QC batch #: 0000085N 
Prep batch #: 0000300K 
Prep procedw: N/A 
.snalysis procedure: U 
ha lys t :  AS 
Qc vpe: .ANA 

COUNTING INFORMATION 

ANALYTICAL RESULTS 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL .4IR AND RADIATION ENVIRON3IENTAL LABORATORI 

U ANALYSES 
SDG #9700121 

I 
Date and bme ' Dunuon (rmn) Detector ID Operator 

1 

SAMTLE ANALYSIS REPORT 

I 
m y t o  -wty ' ~ 2 a ~ n c e m n t y  I mc 

Sample # 97 0539OQ 
MatTlX.  SOIL 

Amount analyzed: 2.51Oe-01 GASH 
Sampk type: SAM 

Dry/wet wcight: 99.94 Yo 
Ashhhy weight: 97.60 Yo 

I 
Unlt Date 

QC batch #: m 8 5 N  
Prcp batch d: 0000300K 
Prep procedure. NIA 
Analysis procedure. U 
;\nalySt: AS 
QC type: DUP 

COUNTING INFORMATION 

ANALYTICAL RESULTS 



U.S. EMTRONMEXTAL PROTECTION AGESCY 
NATIONAL A I R  AND R A D I A ~ O N  ENVIRONMENTAL L.ABORATORI 

U ANALYSES 
SDG #9700121 

- I I - _ _ _  
Date and hme I DuaUon(nun) ' Detector ID operator I 

1 I 
1Ooo.o AS10 DPC 10/29/1997 15:35 1 

SAMPLE ANALYSIS REPORT 

< I U234 3.13e41 
3 80e-02 

I 2 . 6 1 ~ 4 1  
U23S 
U238 

Sample #. 97 05391R QC batch #' 0000085N 

sample type. SAM Prep procedure. Nl.4 
Mamx sou Prep batch #. 00003ooK 

Amount analyzed. 2.566e41 GASH Analysis procedm. U 
Dry/wet weight' 83.95 Yo AMIyst. AS 
Ash/* weight 98.80 % w me. &-A 

9. %e42 ' 38c-02 I PCUGDRY l0/29/1997 
4.0e-02 5.4e-02 PCUCDRY J 10/29/1997 
9.Oe-02 1 3.&-02 PCVGDRY 10/29/1~97 

COUNTING INFORMATION 

ANALYTICAL RESULTS 



U.S. ENVIROhMESTAL PROTECTIOK AGENCY 
NATIONAL AKR AND F M D u n O N  ENVIRONMENTAL UBOR4TORl .  

u ANALYSES 
SDG #9700121 

L t  

i SAMPLE A s x L Y s r s  REPORT 

u234 
U23 5 

Sample #*  
Matrix. 
Sample typc: 
Amount analyzed: 
Dryfwet weight; 
AsWdry weight; 

3.78eeOl I 2 7 d  ~ 9-2 [ PCVGDRY I 10129/1997 
2 41etoo I 3 5 4 1  , 1 8 W 2  1 PCYGDRY 10;29:149' 

. 1  

97.05391R 
sou 
SAM 
2.5 13e4 1 GASH 
83.95 Yo 
98.80 ?Lo 

1 U238 i 3 . 8 5 4 1  

QC b a c h  d: 0000085X 
Prep batch nt. 00003oc)F; 
Prep procedure. N/A 
M y s i s  procedure: u 
Analyst. AS 
QC type. MS 

2 W - 0 0  ' 78e-02 1 PCYGDRY IO/2Q!lW- 

COUNTING INFORMATION 

1 
_ -  

I I 

Date and time j Duration (nun) Detector ID *rator 
~~ ~ 

I 

-_ 
[0/29/1997 15.35 1Ooo.o AS 17 DPC 

ANALYTICAL RESULTS 



U.S. ENVIRON3IENT.AL PROTECTION AGENCY 
NATIONAL AIR AND RAIluTfOX ENVIXO?~~IESTAL LABORATORI' 

U ANALYSES 
SDG #9700121 

MY= Actlwty 

U234 3 . 7 3 M 1  

> SAMPLE ANALYSIS REPORT , I  

i 20 Uncertainty MDC UNt Dace 
I 

26etoo ~ s4e-02 PCVGDRY ' 10/29/1097 

Sample #. 97.0539 AR 
Matllx: SOIL 

Amount analyzed, 2.522e41 GASH 
Sample type. S A M  

Dry/wet weight. 83.95 Yo 
AsWclry weight: 98.80 Vi 

QC batch #. 0000085N 
Prep batch #: oooo300K 
Prep procedure: N/A 
Analysis procedure: U 
Analyst: AS 
Qc type: MSD 

COUNTTNG INFORMATION 

, I 

Date and time j m t i o n ( m i n )  ~ Detector ID Operator 

10/29/1997 15:35 1ooo.o 1 AS19 DPG 

ANALYTICAL RESULTS 



C .S. E N V l R O ? J l E ~ T . ~ L  PROTECTION AGENCY 
N AT I 0 N .4 L A I R AND R A D I A T IO N E W 1 R 0 W E N T  A L L A B 0 R .A T 0 R Y 

c ASALYSEIS 
SDG #970013-1 

SA3IPLE -4N.ALYSIS REPORT 

QC batch 2; 90000855 
Prc:, batch #. 00003rX)K 
Prep procedure SI .4 
Andys i s  procedure: 6 
Analyst: A S  
QC type RBK 

COUNTISG INFORMATION 

AX.4LYTICAL RESULTS 

Analyte xctlvlty f 7c Uni'crtanty -MDC I Unit Date 
I 

1 I/OSI 1 997 
PCI , 11/05/1997 

5 4 7 ~ - 0 2  2 sc-02 I oc-03 PCI I , u234 
I c735 1 8.19~-03 1.2-02 1.2e-02 
j U338 1 3.3 1 e.02 7.A-02 I 1.Se-02 I PCI 1 11/05/1997 , 



C.S. ENVIROWIENTAL PROTECTIOS AGE?;CY 
S.ATIOSAL AIR ASD R.kDIATION ENVIRONhLIENTAL LABORATORY 

I; .4NALYSES 
SDG #9700121 

I 
97.053SJT I ~01,10% 

QC BATCH SLT!bIRIARY 

6 6 2 9  AS 

QC b a c h  f i  0000853 
Prtparation procedure: F/A 
.+-dysrs procedure, U 

1 R]3K-()0362200T RBK I 41 83 d 1 3.34 52 I AS 
1 



0 
0 
-4 

0 

0 
0 
0 

0 

9 
"7 
0 

0 

0 
0 
-i 

0 



2. 
0 
-t 

c 

i=. 
u- 
s 

3 

0 
3 
3 

--. Y 0 

0 
3 - 
3 


