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UNiTED STATES ENVIRONMENTAL PROTECTlOi AGENCY 

OFFICE OF RADIATION AND INDOOR AIR 
National Air and Radiation Environmental Laboratory 

540 South Morns Avenue. Montgomery, AL 361 15-2601 
(334) 270-3400 

November 12,1997 

,MEMORANDUM 

SUBJECT: Radioanalytical Results for 
Newfield Landfill Site 
so11 Samples 

Monitoring and 
FROM: John Griggs, Chief 

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

Attached are the results o f  isotopic uranium m c  thorium analyses on solL samples 
collected at Newfield Landfill Site. The samples constitute NAREL batch: number 97-0012 1. 

. Radiochemical analyses usually require the subtraction of an instrument background 
measurement for a gross sample nieasuremmt. 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 si@ficance, they do have statistical significance, as for example in the 
evaluation of trends or the comparisorl o€ two groups of samples. 

For all analyses excqt gamma spectr~scopy, it is the policy of N-L 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, thk 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-137,1-13 1, K-40, 
Ra-226, and Ra-228. If one of these seven nuclides is undetected, N A E L  reports it as “Not 
Detected,” or “ND,” and provides a sample-spec%c estimate o f  the MDC. 

Specific information concerning all aspects of the radiological analysis of the samples is  
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contained in the batch case narratives ofthe data packages. If you have any questions concerning 
the results, please contact me at (334) 270-3450. 

Attachments 

cc: Paul Giadina, EPNRegion 2, w/o attachments 
Mary Clark, (6601J), w/o attachments 
Sam T. Windharn, N A E L  
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C5/23/1997 
ML23f 1997 
06/23/1997 

. 06/23/1997 
06/23/1997 
06n3/1997 
MI2313 997 
06/23/1997 
06/23/1997 
06/23/1997 

. U 

US. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR GND RADJATION ENI-"lRONMEN"AL LABORATORY 

TH ANALYSES 

REPORT OF SAMPLE DELIVERY GROUP #9700121 

Project: NEWFIEILD L-4NDFE.L 
Procedute: ThQliUm 
Date Reported: 11/07/1997 

Sample # 

97.0538SU 
97.05386V 
97.05387W 
97.05388X 
97.05389Y 
97.053904 
97.05391R 
97.05392T 
97.05393u 

1. 
2. 
3. 
4. 
5. 

1. 
2. 
,3 I 

SAMPLES 

Client Sample n> 

NFl 
Nn 
NF3 
m4 
NF5 
NF6 
NF7 
NF8 
NF9 
NFlO 

SOIL 
SOTI, 
SOIL 
SOIL 
soa 
SOIL 
son 
SOIL 
SOIL 
SOIL 

Bate 
Roxived 

.- 

06/25/1997 
061251 1997 
06a5/1997 
06/25/I 997 
06/25/1997 
06/25/1997 
06/25/1997 
0612511997 
06/25/1993 
06/25/1997 

EXCEPTIONS 

Packaging and Shipping - NQ problems were observed. 
Documentation - No probkms were observed 
Sample Prepadon - No proMems were encowltered. 
Analysis - No problems were encountered. 
Holding Times - Ail hddiag times were met. 

I 

QUALITY CONTROL 



CERTIFICATION 

I cew that as data remrt compliEs with the terms and collditions of*& Quality Assurance Project Plan, except 
as noted above. Release of the data contained in this repart has been authorized by the Chief of the Monitoring and 
Analyticat Services Branch and the NARn Qualily Assursulcc CoordinatM, of their designees, as verified by the 
foilowing siwmes. 
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GENERAL TNFORlMATION 

SAMPLE TYPES 

BLD 
FBK 
S A M  

ANA 
DUP 
LCS 
MS 
MSD 
REK 

BIiad sample 
Field brank 
N o d  sample 

ANALYSIS QC TYPES 

212 637 4429 P.05,'26 

'd 

QUALITY INDICATORS 

RPD Relative Percent DBcremx 
%la Petcent Recovery 
z Number of standard deviations by which a QC measutement W e &  from the expected value 

EVALUATION OF QC ANALYSES 

A reagent blank result is cansidered unaaeptabk 8 it is more than 3 standard deviations (counting uncertainty) 
below zero or more than 3 standard deviations above 51 pnxksedned upper control Iimit. For same analyses 
NAREL has set the upper control limit at EM. For others the control limit is a s d  positive number, 

NAREL evaluates the results ofduplicate and spikt analyses using "2 scores". A Z score is the number of standard 
deviations by which the QC rCSult dif€ers from its ideal value. The mre is considered acceptable if its absolute 
value is not p t e r  than 3. 

The 2 score for a spiked sample is computed by dividing the di€bertce benveen the meaaved value and the target 
d u e  by the eaimatd total uncertainty in the difference. 

The 2 score for a duplicate analysis is computed by dividing the M e r e w e  between the two measured values by the 
estimated total uncertainty in the Werence, When the precision of paired MS/lbiSD analyses is evaluated, the 
native sample activity is subtmdd fiom tach -nt and tbe net concentrations are then converted to total 
activities before tlr z sxre is CornputEd 

Each rneasurrment um;ertainty uxd to compute a 2 m n  includes an addi3i,onai fixed tenn to represent sources of 
measure- e ~ x  other tban error. This additional term is nM used in the evaluation of reagent blanks, 

NAREL reports the "relative percent difference," or RPD, between duplicate results and the "percent recovery," or 
Y& for spiked analyses, but does no& use the  values for evaluation. 
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U.S. E W O N M E K T A L  PROTECTION AGENCY 
NATIONAL AIR AND RADIATION E N V I R O h l N T A L  LABORATORY 

TH ANALYSES 
SDG #9700121 

ANALYSIS SUMMARY 

Analysis Procedure: 
Title: 

NAREL Sample # 

97.05384T 
97.05385W 
97.05386V 
97.053 &?W 
97.05388X ' . 

97.05389Y 
97.0539OQ 
97.05390Q 
97.0539 1R 
97,05391R 
97.05 39 1 R 
97.05382T 
97.05393U 
RBK-0036288OA * 

TH 
Thorium 

Reparation Procedure 
- ~ 

NtA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
NtA 
NJA 
N/A 
N/A 

Date 
Completed 

1013111997 
10/31/1997 
10/3 1/ 1997 
10/30/1997 
10/31/1997 
10/3 1t1997 ' 

10/31/1997 
100 ~1997 
iOI31/1997 
1 0/3 1/1997 
1013 VI997 ' 

1 W3 1 / 1 W  
I0/31/1997 
10/31/1997 - 

Samplcs marked with an asterisk are not in this sarnpk delivery group but were analyzed wil 

Prep 
Batch # 

0000303N 
0000303N 
0000303N 
0000303N 
0000303N 
0000303N 
0000303N 
0000303N 
0 3 0 3 N  
0000303N 
0000303N 
0000303N 
0000303N 
0000303N 
it for QC purposes. 

QC 
Batch # 

0000095Q 
000009sQ 
ooooo95q 
0000095Q 
0000095Q 
0000095Q 
000009SQ 
0000095Q 
CQQOOSSQ 
0000095Q 
(lOOOO9JQ 
0000095Q 
00000954 
OooOo95Q 
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~ ~ ~ -- 
i -- Date and time Duration (min) Detector II) ' ~ operator 

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

TH ANALYSES 
SDG #9700121 

10/30/2997 14:52 1OOO.O 

SAMfLE ANALYSIS REPORT 

AS02 DPG 

/ 
Sample #: 97.05384T QC batch #: 0000095Q 
h4auix: SOIL Prep batch #; 0000303N 
Sample type: S A M  Prep procedure: N/A 
Amount a!&m?.d; 5.OOOea3 BASH Analysis procedure: TIf 
I)ry/wet weight: 77.04 % Analyst: As 
AsNdry weight: 80.19 % w type: ANA 

Analyre 

Th227 
Th228 
Th230 
Th232 

ACliVity f 26 Uncertainty MDC Unit Date 

6.23& 5.2eU)O 7.3et-00 10/27/1997 
7.68eicw) 6.SeHx) 
2 . m 1  6.Oe+OO 3.2eeoO 
6.19etoO 3.le-t-o 
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Duration (min) Date and time 

10/30/1997 1452 1ooO.O 

US. ENVIRONMENTAL PROTECTIQN AGENCY 
NATIONAL AIR AND RADIATION ENVlRONMENTAL LABORATORY 

TH ANALYSES 
SDC #9700121 

SAMPLE ANALYSIS REPORT 

JC 
e &L( 

& +\ J "p 

Detector ID Operator ! 
I 
I AS03 DPG 

Sample #: 97.05385U QC batch #: OOOOO9SQ 
Matris: SOIL Prep batch #: 0000303N 
Sample type: SAM mp-: N/A 
Amount analyzed: 5.O00e43 GASH Analysis procedure: TH 
Dry/wet weight 95.58 % Analyst: AS 
ASNdry weight: 90.00 % w type: ANA 

M y t e  Activity f 2G Uncertaillty 

Th227 3. l6eOo 3.5eKx) 
Th228 8,71ecoO 6.8ecoo 
m30 2 . 4 W  1 6.7e-t-00 
Tb232 1.2!-wQf 4 . m  

COUNTING INFORMATXON 

.- 
MDC uait Date 

d.5e+oo PCVrnRY 10/27/1997 
l.oe4-01 PCYGDRY 10/27/1997 
3.oet-00 PCYGDRY 10/27/1997 
3 . m  PCL/GDRY 10/27/1997 
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US. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVIRONMENTAL UBORGTORY 

TH ANALYSES 
SDC #9700121 

Date and time 

l0/30/1997 1452 

SAMPLE ANALYSIS REPORT 

I Duration (min) Detector ID Operator I 
Y 

U300.0 AS04 , DPG 

Sample #: 97,05386V Qc batch #: W P X !  

Amount d y z c d :  2 . W l  GASH Analysis p d u r c ; :  TEI 
Pqdwet weight, 99.44 % Analyst: AS 
Asiddry Weight; 96.40 % Qc tqpe: ANA 

Matrix: SOIL Prep batch #; OW303N 
Samplc type; S A M  Prep procedure: N/A 

Analyte Activity 

Th227 6.91e-02 
Th228 4.75e-01 
TU30 4.59e-01 
Th232 5.28e.01 

i 26 Umstainty MM3 Unit Date 
1 

8.9e42 1.4e-01 PCI/GDRY 10/27/1997 
1 . w 1  2.3e-01 PCI/GD#Y 10/27/1997 
1.3c-01 4.5e-02 PCUGDRY 10/27/1997 
1.4e-01 4.5e42 PCYGDRY 1 O/27/ I 997 

ANALYTICAL RESULTS 
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-- 
Date and time Duration (min) Detector ID Operator I 

1 .__I 10/30/1997 02:52 1m.o AS05 DPG 

212 637 4429 P. 1Q.*'26 
d 

Analyte 

Th227 
Th228 
Th230 
Th232 

US, ENVIRONMXNTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIGTfON ENVIRONMENTAL LABORATORY 

"33 ANALYSES 
SDG #9700121 

Activity f 2a Uncertainty mc unit Date I 
2.38602 7.W2 1.66a1 PcYGflRY 10/27/1997 
5.77e-01 1.98-01 2 . 3 4 1  PCX/m€LY 10/27/1997 
4.92e-01 1.44341 6.8e-02 PCYGDRY I 10/27/1997 
6 . W  1 1.6e-01 4.8e-02 PCYGDRY , 10/27/1997 

SAMPLE ANALYSIS REPORT 

Sample #: 97.05387W QC batch Q: WMO95Q 
Matrix: SO& Prep batch #: 0000303N 
Sample type: S A M  Prep pcocedm: N/A 
Amount rmalyzed: 2,243e41 GASH Analysis p d m :  TII 
Drylwet weight: 99.93 % Analyst: As 
Ashldry weight 98.00 % QC type: ANA 

COUNTING INFORMATION 

ANALYTICAL RESULTS 
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Date and time Duration (min) 

10/30/1997 1452 1ooO.O 

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

“E ANALYSES 
SDG #9700121 

--.I 

I 
.-- 

Detector ID Operator 

AS06 DPG 

SAMPLE ANALYSIS  REPORT 

Sample #: 97.05388X Qc batch #; MWO9SQ 
Marrix: SOIL Prep batch #; 0000303N 
Sample type: S A M  Prepprocedure: NIA 
Amount analyzed: 4.988e-01 GASH Analysis procedurp; TIi 
Dryfwct welght: 99.95 % Analyst: AS 
AsWdry weight: 97.59 % Qc type: ANA 

M y t e  

Th227 
Th228 
Th230 
Th232 

COUNTING INFORMATION 

Activity f 2a Uncertainty MDC unit Date 

3.59e-02 3.8e-02 5.le-02 PCUGDRY 10/27/1997 
3,6341 9.7e-02 l.Oe-01 PCYGDRY 10/27/1997 
4.73eO1 * 9.2~42 2.8e02 PCYGDRY IO/27/1997 I 

PCVGDRY 10/27/1997 i 3.57e-01 f.se42 2 . w 2  

ANALYTICAL RESULTS 
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US. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVICRONMENTAL LABORATORY 

TH ANALYSES 
SDG #9700121 

Date and time Duration (min) 

10/30/1997 1452 10oo.o 

SAMPLE ANALYSIS REPORT 

-. ! 

I 
I 

.4 Detector ID Operator 

AS07 DPG 

Sample #: 97.05389Y Qc batch #: 0000095Q 
W X :  SOIL Prep batcb # 0000303N 
Sample type: SAM Prep procedure: N/A 
Amount dm: 2.556e-01 GASH Analysis prQct!duFe: m 
Drybet weight: 99.92 % M y s t :  AS 
AsNdKy weight 95.00 % QC typt: ANA 

MY-@ 

Tb227 
Th228 
Th230 
W 3 2  

Unit I Date 
I 

Activity f 2u uncertainty MDC 
9.91e-02 1.le-01 1.7~41 P O R Y  10/27/1997 1 
1 . 3 7 d  2.4e-01 7.9~42 PCUGDRY 10/27/1997 1 
7 . W l .  1.8e-01 5,2e-02 ‘ PCVGDRY L0/27/1997 ~ 

’ 9.91e-01 2.5e-01 2.Sc-01 W G D R Y  10/27/1997 

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

TH ANALYSES 
SDG #700121 

Date and time 

10/30/1997 14;52 

SAMPLE ANALYSIS REPURT 

7 

Duration (mill) Detector 1D Operator 1 
1OOO.O AS08 DPG 

Sample #: 97.053904 QC batch #; 0000095Q 
Mamx: SOIL Prep batch #: 0000303N 
Sample type: S A M  Prep procxdrue: NIA 

Dry/wet weight: 99.94 % Analyst: AS 
Amount analyzed; 2.492~41 GASH Axlalysis ptocedure: TH 

Ash/@ weight: 97-60 % QC type: ANA 

I 
Analyte Activity f 2a Uncertaiw 

1.09e.01 9.3e-02 Th227 
Th228 S.59eOl l.fe-01 
Th230 S.71e-01 1.3e-O 1 
Th232 5.67~41 1-3e-01. 

A- 

MDC U*t Date 

1.24241 PCYGRRY 1 O/27/ 1997 
2.oe.01 PCYGDRY 1 10/27/1997 
S.3c-02 pcI/GDRY 10/27/1997 
5.7e-02 PCVGDRY 10/27/1997 

ANALYTICAL RESULTS 

\ 
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10/30/1997 14:52 
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d 

1OOO.o W? DPG 

W.S. ENVIRONMENTAL PROTECTTON AGENCY 
NATIONAL AIR AND RADlAmON ENVIRONMENTAL LABORATORY 

SDG #9700121 
ANALYSES 

UP Activity * 2a Uncertainty 

m 2 7  6.58e-02 9.3e-02 
Tb.228 4.77e01 2 . w 1  
Tb.230 5.95e-o 1 1.6c-01 
Th232 4.7&41 1-4c-O 1 

SAMPLE ANALYSIS REPORT 

< 

Date 1 MDC unit 

1.6~41 PCYGDRY 10/27/1997 1 
2.5e01 PCYGDRY 1 O/27/ 1 997 
5.2e-02 PCYGDRY 10/27/1997 I 
3.Oe-02 PCVGDRY iO/27/I 997 

-- 

Sample #; Sn.0539OQ Qc batch #: oooO09SQ 
Matrix: SOIL Prep batch #: 0000303N 

Amount analytcd: 2.51oC-01 GASH Analysispmcedm: TH 
DryrWet weight: 99.94 % Analyst: AS 

Sample type: S A M  he;p p r d m :  N/A 

AsWdty weight: 97.60 'yo Qc type: DUE, 

COUNTING INFORMATION 

ANALYTICAL RESULTS 
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Date and time T3uration (min) DetectMID 

L0/30/1997 14:52 1OOO.O AS10 ’ 

US. ENVDRO-NTAL PROTECTION AGENCY 
NATIONAL AIR AND IRADLATfON ENVIRONMENTAL LABORATORY 

TB ANALYSES 
S M ;  #9700121 

1 
’ Operator I 

f 

DPG 

SAMPLIF, ANALYSIS REPORT 

Sampk #i 97.05391R QC batch #: 0000095Q 
Matrix: SOIL Prep batch #: 0000303N 
Sam& type: S A M  Prep procedure; N/A 
Amount analyzed: 2.566~41. GASH W y s i s  procedure: TH 
Dryfwet weight: 83.94 % Analyst: AS 
Ash/@ weight: ,98.80 % Qc type: ANA 

r 

Analyte Activity f 2cr Uncertainty 

Th227 6.17e-02 7.9e-02 
m 2 a  2.83e-01 1.5e.O 1 
Th2W 2.12e-01 8.8e42 
Th232 4.3Oe-01 1 . 2 4 1  

COUNTING INFORMATION 

MDC Unit Date 

1.2e-01 PCYGDRY 10/2?/1997 
2.lpol PCYGDRY 10/27/1997 
5.8e-02 PCYGDRY 1 10/2?/1997 
4.4e42 PCYGDRY 1 O/27/1997 

ANALYTICAL RESULTS 
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U.S, ENVIRONMENTAL PKOTECmON AGENCY 
NATIONAL A I R  AND RG'SIATION ENVIRONMENTAL LABORATORY 

TB ANALYSES 
SDG #9700121 

SAMPLE ANALYSIS REPORT 

Date and time Duration (min) 

Sample #: 97.0539 1R QC batch #: 0000095Q 
Matsix SOIL Prep batch #: 0000303N 
Sample type: SAM Prep pr-: N/A 
Amount analyzed: 2.513e-01 GASH m y s i s  procedure: TH 
Dryrwer weight: 83.95 % A&d.yst: AS 
AsWdty weight: 98.80 % Qc m: MS 

-7 Deteaor ID operator 1 

'1 

COUNTING INFORMATION 

10/30/1997 1452 
L 

1w.o AS 19 DPG i 

ANALYTICAI, RESULTS 

Analyte Activity * 20 uncertainty 

a. 2e-02 Th227 6.64e-02 
Th228 4.44e-01 1.&41 
Th230 7 . s w  6.4e-O 1 
Th232 2.55e-01 1.Oe4)l 

MDC 

1.2ebl 
2.3e-01 
6.11242 
6.4e-02 

J 



SAMPLE ANALYSIS REPORT 

Date and time 

10/30/1997 1452 

Sample #: 97.05391R QC batch #: -5Q 

Sample type: S A M  Prep procedure: WA 
Amount analyzed: 2.522e-01 GASH Anatysis procedure: TH 
D l y m  weight: 83.95 % AnalySl: As 
AsNdry weight: 98.80 % Qc type; MSD 

Matrix: SOIL Prep batch #: 0000303N 

I Duration (min) Detectorm Operator I 

1OOO.o AS2 1 DPG i 

COUNTING INFORMATION 

/ 

U P  Activity * 2G uncertainty MDC unit Date 

Th227 1.53c-02 5.9e-02 1.3e-01 PCVGDRY 10/27/1997 
10/27/1997 2.48e-01 1.5e41 2.1-1 ' 10/27/1997 

Th228 
Th230 7.39ecoo 5 . w i  5.3e-02 
Th23 2 2.16e41 8.2e42 2.3e-02, a PCYGDRY 1012711997 

* 

I I 1 -- 

ANALYTICAL RESULTS 
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&d . '  

Date and time Duration (min) 

10/30/1997 1432 looo.0 

U.S. ENVIRONMENTAL PROmCTTON AGENCY 
NATlONAL AIR AND RADIATION ENVXRONMENTAL LABORATORY 

TH ANALYSES 
SDG #970012I 

5 
Detector ID Operator 

AS22 DPQ 

SAMPLE ANALYSIS REPORT 

~ 

Anatyte 

Sample #: 97.05392T QC batch #: 0000095Q 
Mauix: son. Prep batch #: 0000303N 
Sample type: SAM Prep proatdure: N/A 
AmMlntallalm: 5 .038~41 GASH Analysis procedure: TH 
D r y k t  weight; 100.00 % Analysl: AS 
Ash/by weight: 97.19 % Qc type: ANA 

Activity * 2ts Uncertainty 

COUNTING INFORMATION 

1 
Th227 -2.4843 
W 2 8  3.91e-01 
Th230 3.OOe01 
Th232 2.g6e-01 

2.5e-02 
9.7e-02 
6.9~42 
6.7a42 

ANALYTICAL RESULTS 

MDC 

6SeOt 
1 . W 1  
2.6t-02 
3.Oc-02 

Unit Date 

PCVGDRY 10/27/1997 
PWGDRY 10/27/1997 
PCUmRY 10/27/1997 
PCVGDRY 10/27/1997 
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Date and W 

10/30/1997 1452 

212 637 4429 P. 19/26 

i_j 

Dlrratioa (min) Detector ID Operator 

lW.0 As24 DPG 

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

TH ANALYSES 
SDG #9700121 

M Y t e  

Th227 
Til228 
Th230 
TU32 

SAMPLE ANALYSIS REPORT 

Activity * 2a uncertainty MDC unit Date 

0.- o.oet00 l.le-02 , PCI 10/27/1.997 
-2 .ose-o2 2.4e-02 5.le-02 PCI 10/27/1997 
7.74e-03 7.7e-03 5.8e-03 m lO/27/1997 
5.15e-03 6.8e-03 1.oe-02 PCI 10/27/1997 

QC Sample #: REX#36 1880A QC batch #: 0000095Q 
Prep batch #: 0000303N 
Prep procedm; N/A 
Analysis procedure: TH 
Analyst: As 
w type: RBK 

ANALYTICAL RESULTS 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
NATIONAL AIR AND RADIATION ENVTIXONMENTAL LABORATORY ' -  

QC batch #; 
P r e p t i a n  p r d u r c :  
Analysis procedure: 

N m  Sample ## 

97.05384T 
97.05385U 
97.05386V 
97.05387W 
97.09383X 
97.05389Y 
97.053904 
97.053904 
97.05391R 
97.05391R 
97.0539 1R 
97,05392T 
97.05393u 
RBfC403618sOA 

TH ANALYSES 
SDG #9700121 

QC BATCH SUMNARY 

Yield (%) 

92.76 % 
80.93 % 
98.46 % 
91.98 % 
94.51 Yo 
79.50 Yo 
89.27 % 
96.65 Yo 
88.65 % 
75.55 % 
92.54 % 
100.76 % 
96.36 % 
99.89 Y o  

2.69 % 
2.42 % 
2.75 % 
2.66 % 
2.66 % 
2.40 Yo 
2.55 % 
2.78 % 
2.59 % 
2.35 % 
2.71 % 
2.84 % 
2.79 % 
2.82 % 

AS 
AS 
AS 
AS 
AS 
AS 
AS 
As 
As 
AS 
As 
AS 
AS 
As 
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