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Abstract 

Proficiency Testing or PT studies, formerly called Performance Evaluation studies, are an important 
part of assuring the accuracy and integrity of analytic results. As part of its mandate, NLET provides 
this service to EC laboratories and affiliated institutions in Canada. This service includes quality 
management support to the Metals in the Environment Research Network (MITE-RN) to help ensure 
the accuracy of trace element testing in water for their participating university laboratories. 

Evaluation of the analytic results is the most important.aspect of PT studies. All results are evaluated 
for the two critical aspects of data - systematic bias and precision. The former is extremely important 
for comparability of data sets from different origins and the latter, precision, is a measure of the 
reliability of the data. For the NLET PT studies, systematic bias is tested with the non-parametric 
method of You_den, and precision is tested against precision functions developed by the quality 
assurance staff. The sum of flagged results and biased parameters give a proficiency or 
performance rating for each laboratory. 

This assessment report addresses the proficiency of MITE-RN laboratories for their first 3 years of 
participation. The first considerations influencing proficiency include frequency of participation, the 
elements analysed, the methods used and laboratory routine concentration ranges. This report 
reviews each of these aspects. 

General performance was calculated for each of the MlTE-RN laboratories for the assessment 
period. Three laboratories were assessed to have satisfactory to good performance. These 
laboratories generate data of good and reliable quality. The other 5 laboratories generated data of 
moderate to poor quality. For each laboratory the measurands (analytes) of concern were indicated. 
Recommendations are given for these laboratories that are judged to have below-standard 
proficiency.



Résumé 
Les études de vérification des competences (VC), appelés auparavant evaluations de la 
performance, jouent un role important dans |’exactitude et |’intégrité des résultats des analyses. Dans 
I_e cadre de son mandat, le Laboratoire national des essais environnementaux assure ce service pour 
Ies Iaboratoires d’Environnement Canada et des, institutions canadiennes affiiiées. Ce service couvre 
Ie soutien a la gestion qualité pour Ie réseau de recherches sur Ies métaux dans 
|’environnement (MITE:-RN), ce qui vise a assurer |’exactitude dans les essais portant sur les 
éléments traces dans |"ea_u pour les Iaboratoires des universités participantes. 

L’éva|uatio'n des résultats des analyses“ est l'aspect le plus important des études de VC. Tous Ies 
. 
résultats sont soumis a une double évaluation portant sur des points critiques : biais systématique et 
précision des données. Le premier point est extrémement important pour la comparabilité des séries 
de données de différentes originefs; le deuxiéme, la précision, est une mesure de la fiabilité des 
données. Pour Ies études de VC du LNEE, on vérifie le biais systématique par la méthode non 
paramétrique de Youden, et on mesure Ia précision par rapport a des fonctions de précision mises 
au point par le ‘personnel chargé die I"assur'ance de qualité. La somme des résultats -signalés et des 
parajmetres biaisés donne Ia cote de compétence ou de performance de chaque Iaboratoire. 

La présente évaluation vise Ia competence des Iaboratoires du réseau de recherches MITE-RN 
aprés Ieurs trois premieres années de participation. Les premieres considerations qui influent sur la 
compétence sont la fréquence de la participation, Ies éiéments analysés, Ies méthodes employées et 
les fourchettes de concentrations sur Iesquelles travaillent couramment Ies Iaboratoires. Le présent 
rapport examine chacun de ces aspects. 

La performance générale a été calculée pour chacun des laboratoiresdu réseau pendant Ia période 
d’évaIuation. Trois |abor'atoires ont obtenu une cote de performance satisfaisante a bonne. Ces 
Iaboratoires produisent des données dont la qualité est bonne et fiable. Les cinq autres Iaboratoires 
on't produit des données de qualité rnoyenne a faible. Pour chacun des Iaboratoires, Ies mesurandes 
(analytjes) préoccupants ont été. signalés. Des recommandations sont présentées pour les 
iaboratoires dont ‘Ia competence est jugée inférieure a la norme.



Management Perspective 
In the area of water a_naiysis, the NLET branch of NWRI provides a variety of QA_ products and 
services geared to assisting EC labs provide quality assured analytical results. One of.thes_e QA 
services provided by the branch is the inte_rlaboratory Proficiency Testing (PT) study. The PT studies 
for trace elements in ambient water fill a niche i_n the validation of environmental analysis. This 
validation of analytical results is critical when tran_sforming environmental analytical data into useful 
scientific advice. . 

In addition to the needs of EC laboratories, the PT studies respond to the needs of Canadian 
research and monitoring programs. The Metals in the Enviroriment Research Network (MITE-RN) is 
one of these environmental programs that participate in the PT studies. Participation is at the 
invitation of NWRI, in the interest of providing quality and profici_ency of analysis for Canadian 
environmental research. in the conduct of these quality studies, the MITE-RN co-ordinator oversees 
the participation of’ laboratories in the MITE network an_d receives all reports. The cost of the 
participation of MITE-RN laboratories is covered by NWRI. 

Participation in the NWRI-NLET PT studies discloses the quality of analytical results. This first review 
of performance investigates the va_rious factors that influence performance. These factors include 
frequency of participation, the elements analysed, the methods used and laboratory routine 
concentration ranges. This report also indicates the performance (data quality) for each laboratory. 
‘Three laboratories generated data of satisfactory to good quality. The other five laboratories 
submitted moderate to poor data. Complete information is given for each measurand that was poor 
orfaulty. 

These timely semi-annual PT reports also provide a valuable tool for improving the proficiency of 
laboratories that score a low proficiency. The report gives conclusions and recommendations to 
assist the MITE-RN co-ordinator in pursuing correction of faulty analysis.



Sommaire a l’intention de la direction 
Dans le domaine de l’ana|yse de I’eau, la direction dun L_NE_—E, au sein de I'l_N_RE, offre divers produits 
et services d’assurance de qualité qui visenta aider Ies labo_rato_ires d’EQ a garantir la qualité de 
leurs résultats d’analyse. L'un de ces services d’AQ offerts par la d_irecti_on est l’étjude 
interlaboratoires de vérification des compétences (VC). Les études de VC porta_nt sur les éléments 
traces dans I’eau ambiante viennent combler un vide dans la validation des analyses 
environnementales. Cette validation des résultats des analyses joue un role critique quand Ail s’agit de 
transformer des données d'analyse environnementale en conseils scientifiques utiles. 

Outre qu’elles répondent aux besoins des laboratoires d’EC, Ies études de VC viennent appuyer Ies 
programmes canadiens de recherche et de surveillance. Le réseau de recherches sur Ies métaux 
dans |’environnement (MITE-RN) est l'un des programmes de surveillance environnementale qui 
participent aux essais. Cette participation, a l’invitation de |’|NRE», vise a garantir la qualité et la 
competence des analyses réalisées dans la recherche environnementale canadienne. Dans Ie cours 
des essais de vérification, Ie coordonnateurdu MITE-RN supervise la participation des-laboratoires 
du réseau de recherches et regoit tous les rapports. Le coat de la participation des laboratoires du 
réseau est assumé par I‘lNRE. 

La participation aux études de VC du LNEE-.lNRE révélent la qualité des résultats des analyses. 
Dans ce premier examen de la performance, nous abordons Ies d_ifférents;facteurs qui i_nfluent sur la 
performance : la fréquence de la p'articipation,~Ies éléments analyses, Ies méthodes employées et Ies 
fourchettes de concentrations sur lesquelles travaillent couramment Ies laboratoires. Le rapport 
indique aussi Ia performance (qualité des données) pour chaque Iaboratoire. Trois laboratoires ont 
produit des données de qualité satisfaisante a bonne. Les cinq autres laboratoires ont soumis des 
données de qualité moyenne a faible. On trouvera dans Ie rapport des renseignements complets sur 
chaque mesurande jugé faible ou en défaut. 

Ces rapports semestriels réguliers constituent aussi un outil précieux pour améliorer Ia competence 
des laboratoires dont Ie score est faible. Le présent rapport donne dans ses conclusions et ses 
recommandations des moyens qui aideront Ie coordonnateur du réseau de recherches MITE-RN a 
poursuivre ses efforts de correction des carences dans Ies analyses.
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1. Introduction 

NLET-NWRI provides world-class Proficiency Testing (PT) studies for Canadian and foreign 
laboratories. Each study is comprised of 10 environmental water samples fortified with a large range of 
trace element concentrations. Assessments for these 10 samples are reliable and yield valuable 
information on the quality of analytical data for each laboratory. At the same time this reliable data may 
be used for effective consultation and corrective action when faults are indicated. This report summarizes 
the analytical performance of the MITE-RN laboratories that have participated in the semi-annual NWRI 
PT studies. 

The National Water Research Institute has sponsored PT studies for Canadian environmental programs 
for several decades. These studies are well developed and timely, and address the current requirements of 
laboratories. In particular, after a suitable number of studies, 75-81, the PT studies are able to provide 
data quality statements for laboratory groups like MITE-RN. 

Performance of the MITE-RN laboratories in the review period was erratic. Three of the 8 laboratories 
were assessed as generating good or satisfactory data. This assures the MITE-RN co-ordinator and the 
users of data of good quality data for these laboratories. Remedial action for the others is recommended. 

2. Participant Laboratories 

The MITE-RN Co-ordinator provides the names and contact persons of each participating laboratory to 
the PT Study Co-ordinator for each study. For the review period (1999-2002) the following laboratories 
have participated (Table 1). 

Table 1 Participant MITE-RN Laboratories in NWRI PT Studies 
Carleton University, Chemistry Department 
Dalhousie University, Trace Element Research Centre 
Environment Canada, Method Development and Applications 
McGill University, Natural Resource‘ Sciences 
McMaster University, Biology Department 
Saint Mary’s University, Chemistry Department 
Trent University, Environmental Resources 
Université du Montreal, Biology Department 
Université du Québec, INRS-Eau 
University of Guelph, Land Resource Science 
University of Manitoba, Environmental Sciences 
University of Waterloo, Biology Department 

3. Time Period for the PT Studies 

The period for data quality evaluation is from September 1999 to September 2002, for the 7 studies: 75- 
81. These studies are scheduled and timely, so that all participants (institutions) can effectively use the 
service. The study numbers for this time period are as given in the following table, Table 2, NWRI PT 
Studies & Analysis Dates. ’ 
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Table 2 NWRI PT Studies & Analysis Dates 
0075 Sept/Oct 1999 
0076 Mar/Apr 2000 
0077 Sept/Oct 2000 
0078 Ma_r/Apr 2001 
0079 Sept/Oct 2001. 
0080 Mar/Apr 2002 
0081 Sept/Oc;t 2002 

4. Trace Elements analysed by MITE—RN Laboratories 

As with all PT study participants, laboratories analyse those measurands (elements) that are routine for 
their laboratory. It is important for all laboratories to do their routine analysis (with their approved 
methods), as special runs do not necessarily generate better data. Special runs, for the PT unknown 
samples, often result in data of lower ‘quality. 

Laboratories do not always analyse for the same elements. The following table lists all the elements 
analysed by each laboratory for each study (Table 3). 

Table 3 MITE-"RN Trace Elements in Studies 75 - 81. by Laboratory 

Study Elements 

F162 (where F162 is the laboratory code) 
0075 Cd Cu Ni Pb Zn 
0076 Cd Cu Ni Pb Zn 
0078 Cd Cu Ni Pb Zn 
0081 Cd Cu Ni Pb Zn 

F163 
0075 cd Cu Fe Mn Ni Pb zn 
0076 cd ' cu Fe Mn Ni Pb Zn 
0077 As Cd Cu Fe Mn Ni Pb zn 
0078 As Cd Cu Fe Mn Ni Pb Zn 
0078 Al As Cd Cu Fe Mn Ni Pb Zn 

F166 
0075 Cd Cu Ni Pb zn 
0078 Cd Cu Ni Pb Zn 

F167 
0075 Cd Cu Zn 
0076 Cd Cu_ Zn 
0078 Cd Cu Ni Pb Zn 
0079 Ag Cd Cu Ni Pb Zn 
ooeo Ag Cd Cu Ni Pb 

F168 
0075 Cd Cu 
0076 Cu Ni 
0077 Cu Ni 
0079 As Cd Co Cr Cu Mn Ni 
ooso Cd Ni 
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Study Elements 

F169 
O 075 Cd Cu Pb

‘ 

o 076 Cd Cu Ni Pb Zn 
0077 i Cd Cu Ni Pb zn 
0 o 7 9 Cd Cu Ni Pb an 
0 0 8 0 Cd Cu Pb Zn 

173
‘ 

0 O 7 7 cu Ni Pb 

F185 
0079 Ag Al As Ba Be Bi Cd Co Cr Cu Fe Li Mn Mo Ni pb Sb Se sn st Tl U v zn 0081 AgAlAsBaBe' CdCoCrCuFeGaLiMn NiPbR.bSb SrT1UVZn 

.5. Concentration ranges of PT samples
A 

It is the aim of the PT studies to meet all the analytical requirements of environmental laboratories. 
Client surveys are regularly sent out to all PT client laboratories to ascertain their current ‘needs. The 
concentration range is one important consideration.

‘ 

There are two basic concentration ranges for trace elements. The two ranges are 0.01 - 30 pg/L and 50 - 

500 "pig/L. The latest survey on concentration ranges (Aug. 2001) indicated a slightly greater" interest or 
‘demand’ for the higher range. There are usually 5 samples in each of the two ranges. ' 

It may be that MITE-RN laboratories prefer the lower concentration range. In particular, this may be the 
case; for the graphite fumace method. GFAAS i_s highly sensitive and the range of concentration would 
need to be taken into consideration. Graph 1 illustrates the difference between the higher and lower range 
of PT samples. ‘ 

Since the PT studies are required to recover expenses, the concentration ranges reflect the needs of all 
laboratories. This does not mean that each laboratory must analyse both high and low ranges. MITE-RN 
laboratories need only to analyse only the lower concentrations, if this is their requirement. Performance 
ratings would then be more realistic for these laboratories. More inforrnation is given below. 

Concentration requirements for laboratories are a concern for the PT Study Co-ordinator. Feedback for 
this matter would be helpful, 
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Graph ,1 Evaluation of Lead for Laboratory F167 
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6. MITE-RN Methods and Laboratory Performance 

There are only a few methods used for trace element analysis of water. The MITE-RN laboratories use 
four methods, namely, ICP-AES (optical detection), ICP-MS (mass detection), GFAAS (graph_ite furnace) 
and AAS (atomic absorption spectrophotometry). Three of these methods are highly reliable, and the 
fourth, GFAAS is more difficult. Generally in the PT studies, GFAAS was shown to be erratic some 
years ago, but currently measures well compared to the other methods. In this data quality assessment, 
there is no method that stands out better than another. Perhaps this shows that all methods are operator 
dependent, and that experience is an important factor in the generation of ‘good quality data. _ 

Laboratories are conscious of modern methodologies and instrumentation. Generally, there has been a 
migration of ‘methodologies to ICP-AES and ICP;M_S. This was true for 2 laboratories in this review 
period. Table 4 lists the methods used by the laboratories in each of the studies. A performance rating is 
given with each, so that a comparison can be made between the two. There is neither a superior method 
nor a trend for better methods. 

When laboratories submit their analytical results, they report a method for each element. ‘ Appendix 2_: 
MITE-RN Laboratories’ Methods used for each Element lists this information. 
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Table 4 1\/_IITE_:RN, Methods and Laboratory Performance Ratings 

Method 

Good 
Moderate 
Moderate-Poor 
Moderate 

Moderate 
Good 
Good 
Good 
Good 

Good 
Satisfactory 

Satisfactory 
Satisfactory 
Satisfactory 
Poor 
Moderate 

Poor 
Moderate 
Poor 
Poor 
Moderate 

Satisfactory 
Satisfactory 
Satisfactory 
Moderate 
Good 

Poor 

Moderate 
Poor 

PT Study Analysis Dates 
0075 
0076 
0077 
0078 
0079 
0080 
0081 

Sept/Oc 
Mar/Apr 
Sept/Oc 
Mar/Apr 
Sept/Oc 
Mar/Apr 
Sept/Oc 

t 1999 
2000 

t 2000 
2001 

t 2001 
2002 

t 2002 

GFAAS/AAS 
GFAAS/AAS 
GFAAS/AAS 
ICP-MS 

GFAAS/ICP-AES 
ICP-AES 
ICP-AES (some GFAAS) 
ICP-AES 
ICP-AES 

GFAAS/AAS 
GFAAS/AAS 

AAS 
GFAAS/AAS 
GFAAS/AAS 
AAS 
GFAAS 

GFAAS 
GFAAS 
GFAAS 
GFAAS 
GFAAS 

GFAAS 
GFAAS/AAS 
GFAAS/AAS 
GFAAS/AAS 
GFAAS/AAS 

GFAAS 

ICP-MS 
ICP-MS 

Performance Ratin s data fla ed 
0 am 0 — 5% 
Satisfactory 5 - 12.5% 
Moderate 12,-5 - 30% 
Poor >30% 
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7.. General Performance of MITE-RN Laboratories 

C_onsi_st_ent with PT provider requirements, each PT study is concluded with a summary report. This 
report includes a historical review of the performance of each laboratory for a 5-year period. Tables 5 
and 6 (the latter only for Mercury in water) list the analytical performance of each laboratory for each 
s_t_ugy and gives an overall performance rating for this review period. Of the 8 laboratories listed, there 
are only .3 that rated good or satisfactory performance. (Satisfactory performance is indicated with having 
fewer than 12.5% of all analytical results flagged.)

A 

The second purpose of the Analytical Performance Table (Table 5) is to indicate trends. If laboratories 
are using their QA/QC protocols more effectively, and are utilizing the PT study information, one would 
expect improvements. That trend is not apparent for this group of laboratories". 

The proficiency rating is the most important indicator of performance. This information, as given in 
Table 5, is also graphically presented. Performance graphs for each laboratory are given in Appendix 1, 
1999-2002 Laboratory Performance Graphs. It may be noted that there are 5. laboratories that scored in 
the “moderate” and “poor” categories. In these cases corrective action should be taken afler each study. 
The Study Co-ordinator is available forconsultation and expert advice. 

Table 5_ _Ana1’vtical_I_’erformance for MITE-RN Laboratories for Studies 75-81 

Ana1ytica1Perforrnance for Trace Elements in Water 

% BIASED PARAMETERS & ELAGGED.RESULTS 

LAB ——————————— —-1 --------------- --e ------------ -— MEDIAN OVERALL 
CODE 0075 0076 0077 0078 0079 ooso 0081 SCORE PERFORMANCE 

F162 3.3 17.3 — 30 0 - - 22.0 19 7 
F163 23.4 0.0 5 0 7 - 0.0 - O 7 GOOD 
F166 3.6 — — 12 0 — — - 7 8 SATISFACTORY 
F167 13.3 6 7 - 11 O 38 7 25.4 - 13 3 MODERATE 
F168 53.9 18 4 48 5 - 43 6 19.4 - 43 6 POOR 
F169 6.9 6 7 10 8 - 19 0 3.3 - 6 9 SATISFACTORY 
F173 - - 76 7 — — - - 76 6 POOR 
F185 - - - - 22.2 - 44 3 33 2 POOR 

INTERLAB 
MEDIAN 13.3 5.7 48.5 12.0 33,7 ;9.4 33.2 

STUDY DATES: 0075(01—SEP-1999), 0O76(01-MAR—2000), oo77(o1-sEp-2ooo), 
O078(O1-MAR-2001), oo79(o1—sEp—2oo1), 0O80(01—MAR-2002), 
0081(O1—SEP-2002) 

fOv.efa1l’ Performance Categories: 

Good 0 .- 5% 
Satisfactory 5 a 12.5% 
Moderate 12.5 - 30% 
Poor >30% 
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Table 6 Analytical Performance forMITE-RN Laboratories for Studies 75-81 

Analytical Performance for Total Mercury in Water 

% BIASED PARAMETERS & FLAGGED RESULTS 

LAB -------------- - -- ----- - - MEDIAN OVERALL 
cons 0075 0077 0079 0081 scons PERFORMANCE 

F163 0 o o.o - - o 0 GOOD 

INTERLAB 
MEDIAN 0.0 0.0 - - 

STUDY DATES: 0O75(01—SEP-1999), O077(01—SEP-2000), 
0O79(Ol-SEP-2001), O08l(0l-SEP-2002) 

8. Specific Performance - Laboratory Appraisals 

The Study Co-ordinator provides two performance reports during the course of a study. The preliminary 
report gives a first look at the data and perfomiance. There is a substantial flurry of activity at this time as 
laboratories review their own results. From our point of view, as PT provider, it appears that corrective 
action is undertaken at this time. 

However, it is the final report that contains the appropriate data useful for remedial action. There are 
three points of reference. First-, laboratories can see their performance relative to the other laboratories 
and determine their rating. After seeing the performance in the study, the laboratory can view their 
historical performance given in tables 5 or 6 above. These tables indicate overall performance for each 
of the last 10 studies or 5 years, and trends be noted. Finally, with the final report laboratories 
receive an individual appraisal that gives a listing of the flags and the bias for each parameter. This last 
table (a‘p'p'raisal) is the mostuuseful for remedial action. The number of flagged data is given for each 
parameter and the severity may be noted. Also, the degree of bia_s is given. The degree or severity of the 
bias is given as a percentage deviation from the ideal value, and as a blank deviation (from zero). These 
two separate items are important in identifying corrective action. The appraisal table also gives a 
perfomiance rating of “moderate” or “poor”, which should be used to initiate corrective action.- Typical 
appraisal tables are given below in tables 7 and 8. 

A short explanation of the terms used in the appraisal may be useful. When chemical analyses are 
performed correctly, and no deviations are found, the analysis is deemed “id_eal”’. At times, a laboratory, 
as in Table 7, is judged to have a low (or high) flagged results for the 10 analyses. In such a case, the 
analysis is still considered to satisfactory. Also, when results have a low precision, this is indicated bythe 
statement, “These results are (slightly) erratic”. And lastly, all the types of flagged results, such as high, 
extremely low, are listed for each parameter. These listings are also useful for corrective action. Such 
remedial action will utilize the PT study information proactively, when it is given, and result in 
improvements for the quality of data generated. Improvements will then be noted in future PT studies. 
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Table 7 Laboratory Appraisal For Trace Elements Study: 0077 Date: 2000-10-31 

Arsenic 
Cadmium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Zinc 

Your laboratory code is F163 

Satisfactory except for low on sample 3 

Ideal 

Ideal 

Ideal 

Satisfactory except for low on sample 7 - 

Ideal 

Ideal 

Ideal 

The performance of your laboratory is rated as "good" 

Table 8 Laboratorv Appraisal For Trace Elements Study: 0081’ Date: 2002-10-31 

Cadmium 

Copper 

Lead 

Nickel 

Zinc 

Your laboratory code is F162 

Flagged low on sample 8 
Flagged very high on sample 10 
Flagged extremely high on sample 9 

Flagged extreniely low on sa.III1P1e 9 
Flagged very on sample 2,10 
Flagged extremely high on sarnple 3, 4, 8 
These results are slightly erratic 

Flagged extremely low on sample 3 
Flagged very high on sample 8 
These results are slightly erratic 

Flagged high on sample 2 
Flagged very high on sample 4 
Flagged extremely high on sample 3, 8, 9, 10 

Flagged very low on sample 6 
Flagged low on sample 5, 7 
Flagged high on sample‘ 1 

The performance ofyour laboratory is rated as "moderate ” 
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9. Laboratory Report Card - a Detailed Performance Report 

The laboratory report card was developed to provide complete information on historical laboratory 
performance. Complete data are given to provide analysis details and proficiency infomiation for each 
parameter for a reviewperiod, usually 5 years. Two tables give information for individual parameters to 
indicate quality trends. This complete and detailed information is usefiil for corrective action and for the 
Study Co-ordinator in consultation and expert advice, 

The report card details are as follows: 

Participation in PT studies 
Performance statistics (tests performed, flagged data, systematic biases) 
Parameters analysed (and reported) 
Number of tests performed 
Overall performance statistic and rating 
Listing of flagged results and biases for each parameter in each study 
Summary statistics for each parameter in all studies 

.\'.°‘S"P5"‘!‘-’!" 

Laboratory report cards are given in Appendix 3. 

10. Analytical Results and Data of MITE-RN Laboratories 
All PT study data are archived in the analytical quality control database. Storage of these analytical data 
and their performance data allows for time studies or historical reviews. Laboratory identification codes 
are given in the data table as an important part of the data; however, they are confidential. The complete 
analysis data with flagging information and target values are given in Appendix 4. 

11. Conclusions 

1. Participation in the PT studies was sporadic. Laboratories may not always be analysing their 
regular samples at the time of the PT studies, and as a result do not participate in those particular 
PT studi_es;.; 

2. No analytical method stands out as better than another (e. g._, ICP-MS)-._ Each method has 
performance ratings in each category. In all probability, this shows that the generation of good 
quality results is operator and experience dependent. (In other words, analysis faults are not - 

method dependent.) 

3. The entire PT sample concentration range may not be suitable for each MITE-RN laboratory.- 
4. Five of the 8 laboratories had less than “Satisfactory” performance. ‘Also, laboratories showed no 

trends for improvement when faultswere indicated for specific measurands (elements). 

5. MITE-RN laboratories did not take advantage of the consultation and expert advice provided with 
the PT studies. 
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Recommendations 

1. Laboratoriegs need not necessarily restrict ‘themselves’ to the strict schedule of the PT studies. As 
long as the study results are not known to the (late) laboratory, analytical results may be reported 
up to several months later.. “-Late” reporting would extend the analysis time for the laboratory. 

Some MITE-RN laboratories may find that the high concentration range of the PT samples may 
not be suitable. The PT Study Co-ordinator could survey this concentration requirement and give 
specific recommendations for each MITE-RN laboratory. 

Laboratories could use NVVRI reference materials (CRMs) to verify analysis calibration. This is 
an easy and vital tool to help ensure accuracy of analysis. One CRM can be included with each 
PT study for MITE-RN laboratories.

' 

When a PT study indicates that a MITE-RN laboratory scores “Moderate” or“Poor” '1 

performance, the MITE-RN Co—ordinator should stipulate collaboration for remediation with 
NWRI. The PT Study Co-ofdinator and QA Specialist are available to provide consultation and 
expert advice. 
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1999-2002 Data Quality Review for MITE-RN Laboratories 

Appendix 1 

Laboratory Performance Graphs
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1999-2002 Data Quality Review for MITE-RN Laboratories 

Appendix 2 

MITE-RN Methods for each trace element



MITE-RN Laboratories’ Methods used forggh Elgment 
Lab Code Study Element Method 

F162 0075 Ni .GFAAs , 

:12: 22:: :2 M_1_g_emaLe and 
F162 0075 Pb GFAAS 
F162 0076 Ni GP?-A5 GFAAS Gmphite Furnace Atomic Absorption Spectrometry F . . $2: 32:: E: AAs Atomic Abs01pt1o11 Spectrometry 
F162 0076 Cd GFAAS ICP-Ms ‘ICP Mass Spectrometry 
F162 0076 Pb 93335 ICP—AE_S ICP Atomic Emission Spectrometry F162 0073 Ni GFAAS ,1“ - .— 1 

F162 0073 Cu 
_ GFAAS 

F162 0073 Zn AAS 
F162 0073 Cd GFAAS 
F162 0073 Pb GFAAS 
F162 0031 Ni ICP=MS 
F162 0031 cu ICP-MS 
F162 0031 Zn ICP-MS 
F162 0031 cd ICP-Ms 
F162 0031 Pb 

_ 

IcP—Ms 
F163 0075 Mn GFAAS/ICP-AES 
F163 ‘ 0075 Fe GFAAS/1cP-A33 
F163 0075 .Ni GFAAS/ICP=AES 
F163 0075 Cu GFAAS/ICP-AES 
F163 0075 Zn GFAAS/ICP-AES 
F163 . 0075 Cd GFAAS/ICP-AES 
F163’ 0075 Pb GFAAS/ICP-AES 
F163 0076 Mn 1cP—AFs 
F163 0076 Fe ICP-AES 
F163 0076 N1 ICP-ABS 
F163 0076 Cu ICP-AES 
F163 0076 zn ICPéAES 
F163 0076 Cd ICP-AES 
F163 0076 Pb GFAAS/ICP-AES 
F163 0077 Mn ICP-A33 
F163 0077 Fe ICP-AFs 
F163 0077 Ni ICP—AES 
F163 0077 Cu ‘ICP—AES 
F163 0077 zn ICP-AES 
F163 0077 _ As ICP-AES total 
F163 0077 cd GFAAS/ICP-ABS 
F163 0077 Pb cFAAs/IcP=AFs 
F163 0073 Mn ICP—AES 
F163 0073 Fe ICP-AES 
F163 0073 Ni ICP:A£S 
F163 0073 cu ICP-AES 
F163 0073 Zn ICP—AES 
F163 .0073 As ICP-AES 
F163 0073 cd ICP-AES 
F163 0073 Pb ICP-ABS 
F163 0030 A1 ICP-AES 
F163 0030 Mn ICPeAES 
F163 » 0030 Fe ICP—AES 
F163 0030 M1 ICP-ABS 

' F163 0030 cu ICP-AES 
F163 0030 zn ICP-ABS 
F163 0030 As ICP-AES 
F163 0030 

_ 
Cd ICP-AES 

F163 0030 Pb ICP~AES 
F166 0075' Ni AAS 
F166 0075 Cu GFAAS/AAS 
F166 0075 Zn AAS 
F166 0075 Cd GFAAS/AAS 
F166 0075 Pb AAS 
F166 0073 Ni GFAAS/AAS 
F166 0073 Cu GFAAS/AAS 
F166" 0073 Zn GFAAS/AAS 
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F166 
F166 
F167 
F167 
F167 
P167 
P167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
P187 
F167 
F167 
F167 
F167 
F157 
~F167 
F168 
F168 
F168 
F168 
F168 
F168 
‘F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
P169 
P169 
F169 
F169 
F169 

. F169 
F169 
F169 
F169 
F173 
F173 
F173 
F185 
F185 
P185 
F155 
F135 
F185 
F185. 

0078 
0078 
0075 
0075 
0075 
0075 
0076 
0076 
0078 
0078 
0078 
0078 
0078 
0079 
0079 
0079 
0079 
0079 
0080 
0080 
0080 
0080 
0030 
0075 
0075 
0075 
0076 
0077 
0077 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0080 
0030 
0075 
0075 
0075 
0075 
0076 
0076 
0076 
o07é 
0077 
0077 
0077 
0077 
0077 
0079 
0079 
0079 
0079 
0079 
0080 
0080 
0080 
0080 
0077 
0077 
0077 
0079 
0079 
0079 

0079 
0079 
0079 

Cd 

Zn 
Cd 

Zn 
Cd 
Ni 

Zn 

Pb 
Ni 

A9 
Cd 
Pb 
Ni 

A9 
Cd 
Pb 

Cd 
N1 

N1 

cr 

CO 
N1 

As 
Cd 
Ni 
Cd 

Cd 
Pb 
Ni 

Zn 

Pb 
Ni 

Zn 

Pb 
N1 

Zn 

Pb 

Zn 
Cd 
Pb 
Ni 

Pb 
Li 
Be 
A1 

Cr 

Fe 

ICP-MS 
ICP-MS 
ICP-MS 
ICP-MS 
;cP-Ms 
ICP-Ms 
ICP-MS 
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F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F155 
F185 
F185 
F185 
F185 
F185 
F185 
F165 
F185 
F185 
F135 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 
F185 

175 rows selected. 

0079 
0079 
0079 
0079 
10079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 
0081 

ICP-MS 
ICP-MS 
ICP-MS 
ICP-MS 
ICP-MS 
ICP-MS 
.ICP-MS 
ICP-MS 
Icb—Ms 
Icp-Ms 
ICP—MS 
ICP-MS 
ICP-MS 
ICP—MS 
Icp—Ms 
ICP=MS 
ICP—MS 
ICP—MS 
ICP—MS 
Icp-Ms 
ICP—MS 
ICP-MS 
ICP-MS 
Icp-Ms 
ICP-MS 
ICP—MS 
ICP—MS 
ICP-MS 
Icp-Ms 
ICP-MS 
ICP-MS 
Icp-Ms 
ICP—MS 
IGP-MS 
ICP-MS 
ICP-MS 
ICP-MS 
ICP—MS

~ 
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1999-2002 Data Quality Review for NIITE-RN Laboratories 

Appendix 3 

Laboratory Report Cards



National Water Research Institute 2002-] I-30 
Environment Canada 

Report Card for Analytical Performance - Laboratory F162 ‘. 
NWRI-I N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Participation: 

Table 1 "Programs and Studies for Lab _Fl62 

Program Studies Begin Date End Date 

Trace Elements 0075-0081 Sep 1999 Oct 2002 

Program No. of Studies Parameters No. of Tests 
Trace Elements 4 5 200 

Tot a l s 4 5 2 O 0 

Performance :» 

Table 2 Summary of Performance for Lab F162_ in each,Program 
Program Rating Concern (extreme flagged) 
Trace Elements Moderate 11.5% 

Appraisal Assessment Totals: 

No. of Tests Flagged Biased Extreme Concern 
. studies Flagged 

Totals: 4 200 55/27% 1/ 5% 23 11.5% 
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National Water Research Institute 20002-11-30 
Environment Canada 

Report Cardfof Analytical Performance - Laboratory F162 9?; 
NVVHJNRE 

For Dates: 01--Sep-1999 to 30-Nov-2002 

Table 3 Parameters ReQg£§ed_for Lab F162 in each Program 

Trace Elements 

Cd 
Cu 
Ni 
Pb 
Zn 

Table 4 Number of Tests» _§9r Lab. .E1,6;2_ in each pro9.ram. 

Brogram/Study 0075 0076 0078 0081 

Trace Elements .50 50 50 50 

Totals 
0 

50 50 50 50 
Grand Total 200 

Table 5 Study#tQ<StuQy Performance :9: Lab F162 in each Rrogram 
"List % biased parameters & flagged results for each study 

Program/Study 0075 0076 0078 0081 Performance 

Trace Elements 3.3 17.3 30.0 22.0 Moderate 
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National Water Research Institute 2002-11-30 
Environment Canada 

Report Card for Analytical Performance - Laboratory F162 
NWRI-cl N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 6 Appraisal Assessment for Lab F162 in each Program 
List Flagged Results in each Study 

Program — Trace Elements 
Parameter 0075 0076 0078 0081 Extreme 

Flagged 
Cd 1/s 1/s 5/ 3/ 5 
Cu S 1/S 6/ 6/E 5 
Ni s 3/13— 4/13 6/ 8 
Pb 2/ 1/S 5/E 3/E 3 
Zn S I 4/I 4/ 2 

Explanation of Appraisal codes: 

5 = Satisfactory 
# ; number of flagged results 
B+,B- = biased high or low 
I = Insufficient results for bias assessment 
E = Erratic results 
C = Isolated Outlier 

Table 7 Appraisal_Assessment Totals for Lab_ F162 in each Program 
List Flagged, Biased, and Eitreme Flagged Results 

Program — Trace Elements 
Parameter No. of Tests Flagged Biased Extreme Concern 

Studies Flagged 

Cd 4 40 10 0 5 12.5% 
Cu 4 40 13 O 5 12.5% 
Ni 4 4o 13 1 8 20.0% 
Pb 4 40 11 O 3 7.5% 
Zn 4 40 8 O 2 5.0% 

Total: 4 200 55 1 23 11.5% 

Grand Totals: 4 200 55 1 23 11-5% 
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National Water Research Institute 2002-] I-30 
Eizvironment Canada 

. W . ‘l"‘4P‘ Report Card for Aenabzttcal Performance - Laboratory F163 
' 

NWRI-INRE 
For Dates: 01-Sep-1999 to 30-Nov-2002 

Participation : 

Table 1 Programs and Studies for Lab F163 

Program Studies Begin Date . End Date 

Trace Elements 0075-0080 Sep 1999 Apr 2002 
Mercury 0075-0077 Sep 1999 Oct 2000 

Program No. of Studies Parameters No. of Tests 

Trace Elements 5 9 390 
Mercury 2 1 20 

Totals 7 10 410 

Performance : 

Table 2_ Summary of Performance for Lab_ F163_ in each Program 
Program Rating Concern (extreme flagged) 

Trace Elements Good 
I 

0.0% 
Mercury Good 0.0% 

Appraisal Assessment Totals: 

No. of Tests Flagged Biased Extreme Concern 
Studies Flagged 

Totals: 7 410 ‘ 15/ 3%» 2/ 4% o 0.0% 
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National Water Research Institute - 2002-1 1 -30 
EnVii'0__n'tnent Ccmadg 

Report Card for Analytical Performance - Laboratory F163 ‘sf’ 
NWR I-I N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 3 List The Parameters Reported for Lab oF163 in each Program’ 

Trace Elements Mercury 

Al ' Hg 
As 
Cd 
Cu 
Fe 
Mn 
Ni 
Pb 
Zn 

Table 4i Number of Tests for Lab F163 in each Program 

Program/Study 0075 0076 0077 0078 0080 

Trace Elements 70 70 80 80 90 
Mercury 10 10 

Totals 80 70 90 80 90 
Grand Total 410 

Table 5 Study-to—Study Performance fQr_Lab oF163 in each Program 
List % biased parameters & flagged results for each study 

Program/Study 0075 0076 0077 0078 0080 Performance 

Trace Elements 23.4 0.0 1.5 0-7 0.0 Good 
Mercury 0.0 0.0 Good 
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National Water Research Institute 2002-I1~30 
Environment Canada 

Report Card for Analytical Performance a Laboratory F163 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 6 Appraisal Assessment for Lab" F163 «in each Pro ram 
List Flagged Results in each Study 

Program - Trace Elements 
Parameter 

Al 
A5 
Cd 
Cu 
Fe 
Mn 
Ni 
Pb 
Zn 

0075 oo7s 0077 oo7a ooéo Extreme 
Flagged 

\.M \.M 
6/B- 

1/S 
3/B- 

2/ 
M 
m 
M 
M 
W 
M
W 

m
H 

m.m=m-m.m.H

\ W 
mam 

m 

m»m 

m 
M
H 

m.m 

m 

m=m»m 

m 
m
M 

Program - Mercury 
Parameter 

H9 

Explanation 

0075 0076 0077 0078 0080 Extreme 
Flagged 

of Appraisal codes: 

Satisfactory 
number of flagged results 
biased high or low 
Insufficient results for bias assessment 
Erratic results 
Isolated outlier 
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National Water Research Institute 
Environment Canada 

Report Card for Analytical Performance - Laboratory F163 

For Dates: 01-Sep-1999 to 30-Nov-2002 

2002-11-30 %’ 
NWRI-INRE 

Table 7 vAppraisal Assessment Totals for Lab .Fl63 
List Flagged, Biased, and Extreme Flagged Reéults 

Program — Trace Elements 
Parameter No. of 

Studies 

Al 1 
As 3 
Cd 5 
Cu 5 
Fe 5 
Mn 5 
Ni 5 
Pb 5 
Zn 5 

Total: 5 

Program — Mercury 
Parameter No. of 

Studies 

Hg V 2 

Grand Totals: 7 

Tests 

10 
30 
50 
50 
50 
S0 
S0 
50 
50 

390 

Tests 

20 

410 

I-' U1 

CDUJOUJO-'O0\l\)O 

15 
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Flagged Biased 

Flagged Biased Extreme 
Flagged 

O 

OOOOOOOOO 

EXCIGME 
Flagged

0 

in each Program 

Concern 

.o% 

.o% 

.o% 

.o% 

.o% 

.o% 

.o% 

.o% 

.o% 

O 

OOOOO‘OOOO 

.0% 

Cqncern
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National Water Research In_stit’ufte 2002-I1-30 
Environment Canada 

, 
' f Report Card for Analytical Performance - Laboratory F166 

NWRI-INRE 
For Dates: 01-Seep-1999 to 30-Nov.-P2002 

Participation : 

Table 1 Programs and Studies for ‘Lab F166 

Program Studies Begin Date End Date 

Trace Elements 0075-0078 Sep 1999 Apr 2001 

Program , No . of Studies Parameters No . of Tests 

Trace Elements 2 S 92 

Totals 2 5 92 

Performance : 

Table 2 summary....of, Performance for Lab 
, F16 6.- in each. Program 

Program Rating Concern (Extreme flagged) 

Trace Elements Satisfactory 8 . 7% 

Appraisal Assessment Totals: 
No . of Tests Flagged Biased Extreme Concern 
Studies flagged 

Totals : 2 92 15/16% 0/ 0%‘ 3 8. 7% 
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National Water Research Institute 
A 

2002-] I -30 
Environment Canada % 

Report Card for Analytical Performance - Laboratory F166 ‘V?’ 
g g 

NWRI.-I N RE 
For Dates: 01,-Sep-1999 to 30-Nov-2002 

Table 3“ Parameters Reported for Lab .El66 ingeach Program 

Trace Elements 

Cd 
Cu 
Ni 
Pb 
Zn 

Table §_ Number of Tests for Lab F166 in each Program 

Program/Study 0075 0078 

Trace Elements 42 50 

Totals 42 50 
Grand Total 92 

Table 5 Study-to-Study Performance for Lab F166 in each Program 
List % biased parameters & flagged results for each Study 

Program/Study 0075 0078 Performance 

Trace Elements 3.6 12.0 Satisfactory 
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National Water Research Institute 
Environment Canada 

Report Card for Analytical Performance - Laboratory F166 

For Dates: 01-Sep-1999 to 30_-Nov-2002 

2002-] 1-30 

5*’ 

Table 6 Appraisal Assessment for Lab E166 tin each.Program 
List Flagged Results in each Study « 

Program — Trace Elements 
Parameter 

Cd 
Cu 
Ni 
Pb 
Zn 

Explanation 

s _ 
# = 
B+,B— — 
I _ 
E = 
c = 

Table 7 Appraisal Assessmentglotals for Lab_ F166 

0075 0078 Extreme 
Flagged 

S 9 2/ 2 
2/ 5/ 3 
S 4/ 2 
1/I 1/C 1 
S S 

of Appraisal codes: 
— Satisfactory 
number of flagged results 

— biased high or low 
— Insufficient results for bias assessment 
Erratic results 
Isolated outlier 

in_each Program 
List Flagged, Biased, and Extreme Flagged Results 

Program — Trace Elements 
Parameter No. of Tests Flagged Biased Extreme Concern 

Studies Flagged 
Cd 2 20 2 O 2 10.0% 
Cu 2 20 7 0 3 15.0% 
Ni 2 20 4 o 2 1o.o% 
Pb 2 14 2 o 1 7.1% 
Zn 2 18 0 0 0 0.0% 

Total: 2 92 15 0 8 8.7% 

Grand Totals: 2 92 15 0 8 8.7% 
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National Water Research Institute 2002-11-30 
Environment Canada 

. ~i‘NqI’ Report Card for Analyttcal Performance - Laboratory F167 ifig 
_ 

NWRI-I NRE 
For Dates: 01-Sep-1999 to 30-Nov-2002 

Participation: 

Table 1 Programs and Studies for Lab F167 

Program Studies Begin Date End Date 

Trace Elements 0075-0080 Sep 1999 Apr 2002 

Program No. of Studies Parameters No. of Tests 

Trace Elements 5 6 210 

Totals 5 6 210 

Performance : 

Table 2 _Summary or Performance for Lab F167W 

Program Rating 

Trace Elements Moderate 16.2% 

Appraisal Assessment Totals: 

No, of Tests 

in each Program 

Concern (extreme flagged) 

Flagged Biased Extreme Concern 
Studies Flagged 

Totals: 5 210 62/29% 2/ 5% 34 16.2% 
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National Water Research Institute 2002-11-30 
Environment Canada « 

Report Card for Analytical Performance - Laboratory F167 ‘ff 
‘ NVVRhH%RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table .3.. Parameters ,RepQr._’c_e<_i_ :9: Lab. E16070 in. each Program 

Trace Elements 

A9 
Cd 
Cu 
Ni 
Pb 
Zn 

Table 4 Number gfi Tests for Lab F167 in each Program 

Program/Study 0075 0076 0078 0079 0080 

Trace Elements 30 30 ' 50 50 S0 

Tdtals 30 30 _50 50 50 
Grand Total 210 

Table 5 Study-to—Study Perfiqrmange for Lab F167 ig each Program 
% biased parameters & flagged results for each study 

Program/Study oo75 oo76 0078 oo79 0080 Performance 

Trace Elements 13.3 6.7 11.0 38.7 25.4 Moderate 
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National Water Research Institute 2002-] 1-30 
Environment Canada 

Report Cardfor Analytical Performance - Laboratory F167 5*‘ 
For Dates: 01-Sep—-1999 to 30-Nov-2002 

Table 6 Appraisal Assessment for Lab P167 _in each_Program i’" ’ ‘List Flagged Results for each Study ' ’ 

Program — Trace Elements 
Parameter 0075 0076 0078 0079- 0080 Extreme 

Flagged 
Ag 7/B- S 
Cd 5/ S 1/S 5/ 2/ 9 
Cu 2/ 1/C 1/S 8/E 5/ 15 
Ni 1/S 6/E 1/C 2 
Pb 2/ 1/C 4/3+ 4 
zn 1/5 3/ 6/E 4 

Explanation of Appraisal codes: 

S = Satisfactory 
# = number of flagged results 
B+,B— = biased high or low 
I = Insufficient results for bias assessment 
E = Erratic results
C = Isolated outlier 

Table 7 tAppraisal Assessment Totals for Leb__E167 in each Program Listyfilagged, Biased,'and Extreme Flagged Results 
Program — Trace Elements 
Parameter No. of Tests Flagged Biased Extreme Concern 

Studies Flagged 
Ag 2 20 7 1 o 0.0% Cd 5 SO 13 0 9 18.0% cu 5 so 17 0 15 3o.o% Ni 3 30 8 0 2 6.7% Pb 3 30 7 1 4 13.3% Zn 3 30 10 O 4 13.3% 

Total: 5 210 62 2 34 16.2% 

Grand Totals: _5 210 62 2 34 16.2% 
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National Water Research Institute 2002-11-30 I Environment Canada 

- Report Card for Analytical Performance -. Laboratory F168 
- NWRI-I N RE i For Dates: 01-Sep-1999 to _30-Nov-2002 ' 

i Participation : 

! Table 1 Programs and Studies for _ [lab ,E15_8 

I Program Studies Begin Date End Date 

i Trace Elements 0075-0080 Sep 1999 Apr 2002 

Program No . of Studies Parameters No . of Tests 

i Trace Elements 5 7 15 0 

! Total s 5 7 15 O 

i Performance : 

- Table 2 Summflagry of Performance ‘for Lab E1681» /in each Program 

I Program Rating Concern (extreme. f lagged) 

Trace Elements Poor 15 .3 % 

‘ 

Appraisal Assessment Totals: i No . of Tests Flagged Biased Extreme Concern 
! Studies Flagged 

E Totals: 4 150 64/42% 5/14% 23 15.3% 

! Page 1 of 3

I



National Water Research Institute ‘ 2002-] 1-30 
Envz'ronjm_ent Canada 

Report Card for Analytical Perform aace - Laboratory F1 68 "fast 
N WR I-I N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 3 Parameters Reported for Lab F168 in each Program 

Trace Elements 

AS 
Cd 
CO 
Cr 
Cu 
Mn 
Ni 

Table 4 Number of Testsmfor Lab F16B_ in eaQh.Pr9gram 

Program/Study 0075 0076 0077 0079 0080 

Trace Elements 20 20 20 70 20 

Totals 20 20 20 70 20 
Grand Total 150 

Table 5 Study—to—Study Performance for Lab F160 in each Program 
List % biased parameters & flagged results for each study 

Program/Study 0075 0076 0077 0079 0080 Performance 

Trace Elements 53.9 18.4 48.5 ’43.6 19v4 Poor 
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National Water Research Institute 
Environment Canada 

Report Card for Analytical Performance - Laboratory F168 

For Dates": 01-Sep-1999 to 30-Nov-2002 

2002-11-30 %’ 
NWRI-INRE 

Table 6 APpraisal_Assessment_for_Lap 
List Flagged Results in each 

Program — Trace Elements 

F168 in each Program 
Study 

Parameter 0075 0076 0077 0079 0080 Extreme 
Flagged 

As 4/ 1 
Cd 5/B- 4/ 3/ 3 
Co 1/S 
Cr 3/B- 
Cu 6/ 1/s 3/ 7/B— 5 
Mn 8/B+ 7 
Ni 6/ 5/B— 4/ 4/ 7 

Explanation of Appraisal codes: 

S = Satisfactory 
# = number of flagged results 
B+,B— = biased high or low 
I = Insufficient results for bias assessment 
E = Erratic results 
C = Isolated outlier 

Table 7 Appraisal Assessment Totals for Lab tries 

Program — Trace Elements 
Parameter No. of Tests 

Studies 

As 1 10 4 
Cd 3 30 12 
co 1 1o 1 
Cr 1 10 3 
Cu 4 40 17 
Mn 1 10 8 
Ni 4 40 19 

Total: 4 150 64 

Grand Totals: 4 150 64 
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V I _ W in each Program 
List Flagged, Biased, and Extreme Flagged Results 

Flagged" Biased Extreme 
Flagged 

\1\IU1‘OO(A)D-‘ 

23 

23 

Concern 

10 

12 

17 

15 

15. 

.o% 
10. 

.o% 

.o% 

.5% 
7o. 

.5% 

0% 

0% 

.3%

3%
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National Water Research Institute 2002-11-30 - Environment Canada 
, , j - Report Card for Analytlcal Performance - Laboratory F169 __*£j_ 

. NWRI-I N RE I For Da_te_s¥: 01.-Sepe1999 to 30-Nov-2002
' 

Parti ci pa tion : 

._ Table 1 Programs and Studies for Lab F169 

I Program Studies Begi_n Date End Date 

- Trace Elements 0075-0080 Sep 1999 Apr 2002 

! Program No . of Studies Parameters No . of Tests 

i Trace Elements 5 5 215 

i Total s 5 5 2 15 

I Performance : 

! Table. 2 Summary of Performance for Lab F169... in each Program 
Program Rating Concern (extreme flagged) 

Trace Elements Satisfactory‘ 2 _. 8% 

! Appraisal Assessment Totals: 
i No . of Tests Flagged Biased Extreme Concern 
- Studies - Elagged 

i Totals: 5 215 27/012% 1/ 4% 5 2. 3% 
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National Water Research Institute 2002-11-30 
Environment Canada 

Report Card for Analytical Performance - Laboratory F169 3"‘ 
NWR I-I N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 3 The Parameters Reported to: Lab E159, in each Prggzam 

Trace Elements 

Cd 
Cu 
Ni 
Pb 
Zn 

Table 4 Numbers of; Tests for Ljab F1069 in each Program 

Pregram/Study 0075 0076 0077 0079 0080 

Tface Elements 28 48 50 S0 39 

Totals 28 48 50 50 39 
Grand Total 

A 
215 

Table 5 Study-to—Study Performance to; Lab _E;§9 in each Program 
TList % biased parameters & flagged results for each study 

Program/Study 0075 0076 0077 0079 0080 Perfermance 

Trace Elements 6.9 6.7 10.8 l9;O 3.3 Satisfactory 
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National Water Research Institute 2002-11-30 
Environment Canada 

Report Card for Analytical Performance - Laboratory F169 =1; NWR H N RE 
For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 6 Appraisal Assessment for Lab F169 in each Program 
List Flagged Results for each Study 

Program — Trace Elements 
Parameter 0075 0076 0077 0079 0080 Extreme 

Flagged 
cd 2/ s 1/s 3/B— s 1 
cu 1/ 2/E 3/ s S .2 

Ni . 3/ 1/3 3/ 1 
Pb 1/s s s 1/ 1/ 
Zn 1/s 3/ s 1/C 72 

Explanation of Appraisal codes: 

S = Satisfactory 
# = number of flagged results 
B+,B— = biased high or low 
I = Insufficient results for bias assessment 
E = Erratic results 
C = Isolated outlier 

Table 7 Appraisal Assessment Totals for Lab“ F169 in_each Program 
List Flagged, Biased, and Extreme Flagged Results 

Program — Trace Elements 
Parameter No. of Tests Flagged Biased Extreme Concern 

Studies Flagged 
Cd 5 47 6 1 1 211% Cu 5 49 6 0 2 4.1% Ni 3 3o 7 o 1 3.3% Pb 5 49 3 o o o.o% 
Zn 4 40 5 0 2 5.0% 

Total; 5 215 27 1 6 2.8% 

Grand Totals: 5 215 27 1 6 2.8% 
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National Water Research Institute 2002-] 1-30 
Environment Canada 

_ , f‘ ‘f Report Cardfor Analytical Performance - Laboratory F1 73 
NVVRPHQRE 

For Dates: 01-Sep-1999 to 30-Nov-2002 T
‘ 

Participation: 

Table 1 Programs ansi St;uc.1_ies. f.o.r 
_ 

Lab_ F173 

Program Studies Begin Date End Date 

Trace Elements 0077-0077 Sep 2000 Oct 2000 

Program No. of Studies Parameters No. of Tests 

Trace Elements 1 3 30 

Totals 1 3 30 

Performance: 

Table 2 Summary of Perfiormance for Lab _F173_ in each Program 
Program Rating 

Trace Elements Poor 

Appraisal Assessment Totals: 

No. of -Tests 
Studies 

Totals: 1 30 

Concern (extreme flagged) 

63.3% 

Flagged Biased Extreme Concern 
Flagged 

23/ 77% 1/33% 19 63 . 3% 
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National Water Research Institute 2002-11-30 
Environment Canada 

Report Card for Analytical Petformance - Laboratory F1 73 ~?"” 
_ 

NWRI-INRE 
For Da._tes:— 01-Sep-1999 to 30-Nov-2002 

Table. 3 Parameters. .R,epo.rt.ed .f.o.r. Lab ..F173 in. each ,Prograr_n 

Trace Elements 

Cu 
Ni 
Pb 

Table 4 Number of Tests for Lab P173 in each Program 

Program/Study 0077 

Trace Elements 30 

Totals A30 
Gragd Total 30 

Table 5 Study—to—Study Performance for Labs F;73 in each Program 
List % biased parameters & flagged results for each study 

Program/Study '0077 Performance 

Trace Elements 76.7 Poor 
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National Water Research Institute 2002-11-30 
Environment Canada 

Report Card foi-‘Analytical Performance - Laboratory F1" %" 
NWRI-INRE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 6 Appraisal Assessment for Lab F173 in each Program 
List Flagged Results in each Study 

Program — Trace Elements 
Parameter 

Cu 
Ni 
Pb 

Explanation 

s _ 
# _ 
B+,B— — 
I 2
E 
c _ 

Table 7 Agggaisal Assessment Totals for Lab F173 

0977 Extreme 
Flagged 

9/E 6 
7/B- 6 
7/ 7 

of Appraisal codes: 
- Satisfactory 
— number of flagged results 
— biased high or low 

Insufficient results for bias assessment 
= Erratic results 
— Isolated outlier 

in each Program 
List Flagged, Biased, and Extreme Flagged Results 

Program — Trace Elements 
Parameter No, of Tests Flagged Biased Extreme Concern 

Studies Flagged 
Cu 1 10 9 O 6 60.0% 
Ni 1 10 7 1 6 60.0% 
Pb _1 1o 7 o 7 7o.o% 

Total: 1 30 23 0 19 63.3% 

Grand Totals: 1 30 23 1 8 63.3% 
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National Water Research Institute 2002-] I-30 
Environment Canada 

Report Card for Analytzcal Performance - Laboratory F185 
N WR H N RE: 

For Dates: 01-Sep-1999 to 30-Nov-2002 ‘ ‘ ‘ ' ‘ 

Parti c'i pa tion : 

Table 1 Programs and Studies for Lab F185 

Program Studies Begin Date End Date 

Trace Elements 0079-0081 Sep 2001 Oct 2002 

Program No. of Studies Parameters No. of Tests 

Trace Elements 2 26 450 

Totals 2 .26 450 

Performance : 

Table 2 Sgmmary oi Performance for Lab F185_ in each Program 
Program Rating Concern (extreme flagged) 

Trace Elements Poor 11.6% 

Appraisal Assessment Totals: 

No. of Tests Flagged _Biased Extreme Concern 
Studies Flagged 

Totals: 2 450 139/30% 15/28% 52 11.6% 
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National Water Research Institute 2002-] 1-30 
Environment Canada 

Report Card for Analytical Performance - Laboratory F185 g" 
NWRI-I N RE 

For Dates: 01-Sep-1999 to 30-Nov-2002 

Table 3 Parameters Reported for Lab F185 in each Program 

Trace Elements 

A9 
A1 
As 
Ba 
Be 
Bi 
Cd 
Co 
Cr 
Cu 
Fe 
Ga 
Li 

Mn 
Mo 
Ni 
Pb 
Rb 
Sb 
Se 
Sn 
Sr 
Tl 
U
V 
Zn 

Table 4 Number oi Tests for ‘Lab F185 in each Program 

Program/Study 

Trace Elements 

Totals 
Grand Total 

0079 0081 

240 210 

240 210 
450 

Table 5 -Study—to-Study_Per£prmance for Lab Fl85 in each Program 
List % biased parameters & flagged results for each study 

Program/Stu 

Trace Elements 

dy 0079 0081 Performance 
—.O‘ 44.3 Poor 
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National Water Research Institute 
Environment Canada 

Report Card for Analytical Performance - Laboratory F185 

Table 6 Appraisal Assessment for Lab F185 

For’ Dates: 01-Sep-1999 to 30-Nov-2002 

List Flagged Results in each Study 

Program - Trace Elements 
Parameter 

A9 
A1 
As 
Ba 
Be 
Bi 
Cd 
Co 
Cr 
Cu 
Fe 
Ga 
Li 
Mn 
Mo 
Ni 
Pb 
Rb 
Sb 
Se 
Sn 
Sr 
T1
U
V 
Zn 

Explanation 

0079 

1/
S 
8/B+ 
S 
S
S 
7/B+
S 
3/ 
S
S

S 
1/c 
8/B+ 
4/E 
1/s 

6/B- 
6/ 
4/ 

2/ 

3/B+ 

0081 

1/s 
5/E 
9/B- 
2/ 
2/E 

6/B- 
5/3- 
5/3- 
5/ 
7/B- 
1/ 
2/B+ 
4/ 

1/C 
3/B+
S 

7/ 
2/ 
7/B+ 
4/B‘ 
7/B- 

of Appraisal codes: 
- Satisfactory 
= number of flagged results 
biased high or low 
Insufficient results for bias assessment 
Erratic results 

- Isolated outlier 

4 
4 

I-‘ 

L4-)‘I\JI|>|-' 

I-'bJ'\IU)|-' 

I-'|.aJl.»)U'l 

Extreme 
Flagged 
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National Water Research Institute 
Environment Canada 

Report Card for Analytical Performance - Laboratory F185 

For Dates: 01-Sep-1999 to 30-Nov-2002 

2002-11-30 %’ 
NWRI-INRE 

Table 7 

Program — Trace Elements 
No. of 

Appraisal Assessment Totals for Lab F185 in each Program 
List Flagged, Biased, and Extreme Flagged Results 

Parameter 

A9 
Al 
A5 
Ba 
Be 
Bi 
Cd 
Co 
Cr 
Cu 
Fe 
Ga 
Li 
Mn 
Mo 
Ni 
Pb 
Rb 
Sb 
Se 
Sn 
Sr 
Tl 
U
V 
Zn 

Total: 

Grand Totals: 

NNN«I\Jt\)‘|-'I-‘I-'|-'.l\)L)|-'l\Jl\)}—|L)l\Jl\Jl\)l\)b-'l\Jl\)t\)l\Jt\) 

Studies 

to 

Tests Flagged Biased Extreme 

20 
20 
20 
20 
20 
10 
20 
20 
20 
20 
20 
10 
20 
20 
lo 
20 
20 
lo 
10 
10 
lo 
20 
20 
20 
20 
20 

450 

450 

Concern 
Flagged 

0.0% 
20.0% 
20.0% 
0.0% 
5.0% 
0.0% 

25.0% 
15.0% 
15.0% 
5.0% 
0.0% 
0.0% 
.0% 

15.0% 
70.0% 
15.0% 
5.0% 
0.0% 

10.0% 
40.0% 
20.0% 
15.0% 
0.0% 

15.50% 
0.0% 

115.0% 

I-' 

l-‘ 

I-' 

C>I§\Dk)\lIl>O\O\OI|>U1C0U1l\)|-‘\lUl(IJU1lAJOK\).l\J§'lU1l\) 

B)!-‘I-'OOOOl-‘OI-'0I-4O|—‘O|—‘O|-‘I-‘l\JOOOl\)OO 

LflO‘wOWN»5I-‘C3!--'LD\‘lUJ|-‘CC?!-‘UJLAJUIOI-‘Ool>i!>O U1 

11.6% |-‘ 6.») l0 I-‘ U1 U1 [0 

139 15 52 l1.6% 
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Matrix 

FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM_ 
FPTM 
Fpqm 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
PETE 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
Fpzm 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM - 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
PETM 
FPIM 
FPTM 
FPTM 
FFFM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FFTM 
FPTM 
FPTM 
FPTM 
SPIN" 
FPTM 
FPTM 
FFTM 

Stud! 

0075 
0075 
0075 
0075_ 
0075 
0075 
0075 
0075 
0075 
0075. 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
9075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
oo7s 
0075 
0075 
9075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0075 
0076 
0076 
0076 
0076. 
0076 
0076 
0076 

F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
E162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
E162 
F162 
F162 
F162 
F162 
‘F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162

NEn m2 

88§§§SS§§§§§9999999999EE5EEEEEEE

0 Q. 
Ca 

xE§¥&83§§E§38Rfi8R8 

382&888€§§§§§§§§§9999999999EEEfiEEEEE 

O\D(DxlO\UIuhWRIF‘glowQ01UIhWMI-‘OwIn40101£>.wN_HO00O~10‘01¢(Alix)!-'O\oO')\lG\UIhh-IND-‘O|Da)\lO’\U|nh(Alt00-‘ 

D-' 

P-'

H 

I-'

H

.

H 

4nu1pt»u:H<:u0m~4o\uu#t»n:H<3u)m-4o\uI§«um:H 

IA 

t‘fit*V 

vbrrvr 

Result 

0.4 
20.4 
11.8 
18. 
40.8 
1°4- 
182. 
356. 
301. 
340. 
3.8 
6.71 
6.47 
20. 
42.4 
98.6 
186. 
189. 
293. 
446. 
20. 
20. 
20. 
20. 
48- 
110. 
210. 
130: 
310. 
550. 
0.95 
1.41 
1.04 
16.3 
34.7 
81.1 
154. 
253. 
224. 
158. 
0.100 
2.82 
4. 
20.5 
42.2 
109. 
201. 
217. 
307. 
485. 
2.4 
2.8 
2.6 
96.71 
17.4 
15.2 
74.5 
90.4 
75. 
342.7 
6-8 
8. 
38.7 
39.2 . 

20.4 
31, 
183. 
109.7 
69.4 
366.3 
94. 
94. 
94: 
94. 
94. 
94. 
358. 
115. 
102. 
375. 
0.5 
12.2 
0.8 
0.3 

an-Juno 

'12.7 
21. 
13. 
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Flag.

L 
VL 

Target (Median) 

0.4000 
19.000 
11.000 
17.000 
39.159 
99.300 

176.500 
341.000 
303.000 
327.000 
3.8000 
6.1400 
6.0800 
20.000 
42.350 
99.000 

196.000 
199.500 
298.750 
462.500 
6.2100 
19.500 
15.900 
201850 
45.000 

105.000 
207.961 
175.760 
299.900 
545.000 
0.0100 
1.2000 
1.3000 
16.800 
36.000 
84.000 

167.200 
267.000 
235.000 
167.000 
0.1000 
3.0000 
4.0000 
18.400 
39.900 

104.500 
197.300 
218.100 
329.600 
528.000 
0.7675 
3.2000 
2.6000 
107.000 
18.200 
15.410 
79.400 
97.000 
82.830 

389.500 
6.2000 
7.5100 
36.000 
37.000 
18.000 
27.600 
178.000 
105.000 
65.630 

387.500 
12.000 
14.100 
22.280 
7-5690 
22.700 
35.100 

373.000 
109.050 
93.160 

378.320 
0.4800 
12.700 
0.9000 
0.1200 
13.000 
23.590 
14.000 

Legend for Flags 

0 

?.§“'E§'"“ 

high
. very high 

extremely high 
low 
very low 
extremely low 
EL are outliefs 

(> 3 Std Dev)



matrix 

PPTM 
‘ FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EFT“ 
FPTM 
FPTM 
FPTM 
Fprm 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FFTM 
FPTM 
FFTM 
FPTM 
FPIM 
PPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
_FPTM 
Fprm 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FF?“ 
FPTM 
FPTM 
PPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FFTM 
FPTM 
PPTM 
FPTM 
FFTM 

. FPTM 
FPTM 
FFTM 
FRTM 
FPTM 

study 

0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0070 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0078 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075- 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 

F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
F162 
.F162 
F162 
F162 
F162 
F162 

"F162 
F162 
F162 
F162 

' F162 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
F163 
»F163 
F163 
F163 
F163 
F163 
F163 
F163

H 

IA

b 

t*t+r'r'r

r 

figault 

84.1 
33.4 
296.1 
0.5 
7.5 
4.7 
3.6 
11.7 
29. 
35. 
103.5 
71.7 
417.5 
2.0 
7.9 
4.2 
14.1 
114.1 
23.7 
78.2 
102.2 
260.5 
379.6 
5.6 
13. 
9.3 
31.7 
39.9 
19.4 
74.5 
117.2 
315. 
414.9 
100. 

' 100. 
_100. 
100. 
100. 
100. 
313.4 
100. 
225.9 
289.7 
1.1 
9.4 

33.3 
2.4 
19.1 
22.2 
96.7 
259.3 
305.6 
2.0 
15.4 
2.0 
29.1 
3.7 
11.9 
37.5 
116.1 
321.5 
409.3 
1.0 
6.9 
6.6 
19.6 
38.4 
93.8 
185. 
135. 
291. 
321. 
3. 
36. 
16. 
23. 
47. 
102. 
211. 
324. 
319. 
386. 
5. 
18. 
10. 
16. 

3133 

EL 
EL 
FL 

311-33312!!! 

mm 

-fit‘?

b 
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Target (Median) 

89.190 
35.000 

301.000 
0.2600 
7.2500 
4.7750 
4.0350 
11.780 
27.300 
34.100 
97.900 
65.512 

417.500 
2.6000 
9.9000 
5.3880 
15.400 

107.000 
18.000 
79.300 
97.700 

260.000 
390.000 
4.5400 
11.850 
9.0000 
27.200 
35.952 
17.995 

179.050 
105.822 
290.333 
387.970 
14.000 
25.100 
12.250 
38.000 
8.0000 
29.900 
379.300 
112.000 
305.000 
382.000 
1.2000 
8.7000 
2.4550 
24.085 
0.1400 
13.100 
14.365 
90.300 

251.000 
302.500 
3.1200 
15.155 
3.1650 
27.950 
4.0700 
11.900 
34.000 
98.100 

296.650 
424.800 
0.8995 
7.2050 
7.1050 
21.550 
41.100 
101.060 
199.750 
143.000 
312.000 
343.500 
5.8500 
34.000 
17.000 
23.350 
46.900 
102.750 
211.000 
324.000 
318.000 
381.600 
0.4000 
19.000 
11.000 
17.000
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Matrix 

FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
‘FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
?PTM 
FPTM 
FPTM 
.FPTM 
Farm 
FPTM 
FPTM 
F?TM FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
Fprm 
FPTM 
FPTM 
FPTM 
FPTM 
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319. f._ 
3.3 
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6.0 
21.1 
42.1 
100. 
194. 
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293. 
464. 
6.3 

. 6.0 
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26.6 
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105. 
65.6 
360. 
12.6 
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Target (Median) 

39.159 
99.300 

176.500 
341.000 
303.000 
327.000 
3.6000 
6.1400 
6.0600 
20.000 
42.350 
99.000 

196.000 
199.500 
296.750 
462.500 
6.2100 
19.500 
15.900 
29-95° 
45.000 
105.000 
207.961 
175.760 
299.900 
545.000 
0.0100 
1.2000 
1.3000 
16.800 
36.000 
64.000 

167.200 
267.000 
235.000 
‘167.000 
0.1000 
3.0000 
4.0000 
16.400 
39.900 

104.500 
197.300 

4 216.100 
329.600 
526.000 
6.1000 
2.6600 
2.6150 
15.415 
16.100 
25.200 
67.000 

103.000 
35.000 

403.000 
23.650 
6.0000 
53.300 

117.000 
25.390 
29.000 

337.656 
120.000 
149.466 
407.045 
0.7675 
3.2000 
2.6000 

107.000 
16.200 
15.410 
79.400 
97.000 
62.630 

369.500 
6.2000 
7.5100 
36x000 
37.000 
16.000 
27.600 

176.000 
105.000 
65.630 

367.500 
12.000



éflx I-_=5.;_ 1'-'_1£°I.;t 3.“ 5 PE __J____Ta= at (Median)
! 

FPTM 0075 P153 Zn 2 14.5 14.100 I 
PPTM 0075 P153 Zn 3 23.0 22.230 
I-‘PTM 0075 P153 zn 4 7.35 7.3500 
I-‘PTM 0075 P153 Zn 5 22.4 22.700 E 
FPTM 0075 P153 Zn 5' 35.1 35.100 
FPTM 0075 P153 an 7 359. 373.000 
FPIM 0075 P153 Zn 3 110. 109.050 I 
FPTM 0075 P153 Zn 9 94.7 93.-150 
FPTM 0075 P153 Zn 10 373. 373.320 
FPTM 0075 P153 Cd 1 0.49 0.4300 i 
FPTM 0075 P153 Cd 2 12.4 12.700 
FPTM 0075 P153 Gd 3 0.37 0.9000 ! 
PPTM 0075 P153 Cd 4 0.14 0.1200 
FPTM 0075 P153 ca 5 12.5 . 13.000 
FPTM 0075 P153 Cd 5 23.0 23.590 I 
FPTM. 0075 P153 ed 7 13.5 14.000 
PPTM 0075 3153 Cd 3 37.9 39.190 - 

FPTM 0075 P153 Cd 9 35.0 35.000 3 
FPTM 0075 P153 cd 10 292. .301.000 
FP_'_I'M 0075 F163 Pb - 1 0.23 0.2500 
-PPTM 0075 P153 Pb 2 7.2 7.2500 ! 
FPTM 0075 P153 Pb 3 5.0 4.7750 
FPT_M 0075 P153 Pb 4 4.5‘ 4.0350 
PPTM 0075 F163 Pb 5 11.3 11.730 i 
FPTM 0075 P153 Pb 5 25.3 27.300 . 

FPTM 0075 P153 Pb 7 33.0 34_.100 
FPT_M 0075 F163 Pb 3 93.5 97.900 - 
FPTM 0075 P153 Pb 9 54.1 55.512 
FPTM 0075 P153 Pb 10 411. 417.500 
PPtrM 0077 P153 Mn ;1 1. 1.2000 I 
FPTM 0077 P153 Mn 2 _1. 1.1000 A 

1-".PTM 0077 P153 Mn 3 . 3.1 3.2740 
PPTM 0077 P153 Mn 4 15.4 15.440 i 
FP'I_'M_ 0077 P153 Mn 5 40.3 41.500 
FPTM 0077 P153 Mn 5 L 1.0 0.5000 
FPTM .0077 ' -P153 M1; 7 15.1 15.030 _ 
FPTM 0077 P153 Mn 3 73.3 74.000 
FP.'I‘M 0077 P153 Mn 9 195. 200.000 
FPTM 0077 P153 Mg: 10 272. 275.000 I 
FPTM 0077 P153 Pe 1 5.2 3.0000 
FPTM 0077 P_1_53 Pa 2 9.5 10.150 
I-‘PTM 0077 P153 Pa 3 9.9 10.300 I 
PPTM 0077 P153 Pa 4 21.3 21.150 
FPTM 00-77 1-"_163 Pa 5 39.9 41.050 
‘FPTM 0077 P153 Pe 5 3. 10.000 ! 
FPTM 0077 P153 Pe 7 120. 124.700 
PPTM 0077 P153 Pe ’ 

3 79. 79.950 1, 
FPTM 0077 F163 Pa 9 202. 202.200 I 

FPTM 0077 P153 Pe - 10 393. 400.930 
FPTM 0077 P153 Ni 1 L 2.0 1.2000 
FPTM . 0077 P153 Ni 2 L 2 .0 0 . 9000 !' 
FPTM 0077 P153 Ni 3 4 .9 4.. 9900 
FPTM 0077 P153 — Ni 4 9.5 9.7900 
FPTM 0077 P153 Ni 5 42.5 43.000 I 
Ppm 0077 P153 Ni 5 L 2.0 0.5000 
I-‘PTM 0077 P153 Ni 7 102. 104.000 
FPTM 0077 P153 M1 3 57. 53.000 D 
PP'r‘M 0077 P153 Ni 9 195. 193 .100 
PP1-M 0077 P153 Ni 10 351. 357.000 - 
FPTM 0077 P153 Cu 1 L 2.0 1.5250 .. 

FP_TM 0077 P153 cu 2 7.5 3.0000 
FPTM 0077 P153 cu -3 7.2 7.2000 ! 
FPTM 0077 P153 cu 4 14 .1 14 .000 
FPTM 0077 P153 cu 5 39.3 40.000 
PPTM ' 0077 P153 C1: 5 29.3 30.900 i 
FPTM 0077 P153 cu 7 45.3 47.300 
FPTM 0077 P153 Cu 3 57.7 57.550 
FPTM 0077 P153 Cu 9 191. 194.350 . 
FPTM 0077 P153 Cu 10 445. 455.500 
FPTM 0077 P153 Zn 1 1.9 2.2000 
1'-‘PTM 0077 F163 Zn 2 3.5 4.0000 ! 
EPTM 0077 P153 Zn 3 19.1 19_.700 
FPTM 0077 P153 Zn 4 31.3 33.000 
1-‘*P'rM 0077 P153 Zn 5 49.9 51.000 I 
PPTM 0077 P153 221 6 3 .1 3 . 7930 
PP'rM 0077 P153 zn .7 12.9 13.000 
FPTM 0077 P153 2:: 3 57.9 59.550 i 
PPTM 0077 P153 Zn 9 205. 205.000 0 

FPTM 0077 P153 zn 10 555. "554 .500 
FPTM 0077 P153 As 1 L 3.0 0.9000 ! 
FPITM 0077 P153 As 2 L 3.0 0.3000 
FPTM 0077 P153 As 3 3.3 L 5.0000 
FPTM 0077 P153 As 4 7.7 7.4150 i 
FPTM 0077 P153 A3 5 39. 4 39.100 - 

PP'rM 00-77 P153 As 5 L 3.0 1.2;20P 
PP'rM 0077 P153 As 7 L 3.0 0.9000 I 
PPTM 0077 P153 "As 3 32.9 ' 33.000 
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~ E Matrix Stud! Lab, Element 8_N _<_ Result Ling 

I rpm 0077 r163 As 9 92.. 94 .300 rpm 0077 r163 As 10 44.5 44.700 rpm 0077 r163 Cd 1 0.02 0.0400 i rpm 0077 r163 Cd 2 L 0.02 0.0100 
6 

rpm 0077 r163 Cd 3 3 . 91 
H 4 .1360 rpm 0077 p163 ' Cd 4 6.59 .' 6.3000 I rpm 0077 r163 ca 5 41.4 43.206 rpm 0077 r163 Cd 6 L 0.02 0.0100 

0077 p163 Cd 7 0_.09 0.1500 i rpm 0077 r163 Cd 3 57. 59.250 rpm 0077 p163 Cd 9 161. 169.000 
3 rpm 0077 r163 Cd 10 154. 160.000 ! rpm 0077 r163 Pb 1 L 2.0 0.3300 rpm 0077 r163 Pb 2 L 2.0 0.1300 

rpm’ 0077 r163 Pb 3 5.4 6.0370 I rpm 0077 r163 Pb 4 10. 9.7100 rpm 0077 r163 Pb 5 35.4 36.700 rpm 0077 r163 21) 6 L 2.0 0.1430 i rpm 0077 r163 Pb 7 5.5 L 7.6000 rpm 0077 r163 Pb 3 62.3 63.500 6 rpm 0077 r163 Pb 9 199. 204.500 - rpm 0077 r-.163 pb 10 520. 529.500 rpm 0073 r163 Mn 1 2.7 2.6020 i rpm 0073 r163 Mn 2 15. 14.900 rpm 0073 r163 Mn 3 3.7 3.7000 rpm ‘0073 p163 Mn 4 25.3 25 .-200 ! rpm 0073 r163 Mn 5 15.4 
. 15.460 rpm 0073 r163 Mn 6 13.4 13.130 rpm 0073 r3163 Mn 7 37.5 37.500 I _rp'rM 0073 r163 Mn 3 104. 103.000 rpm 0073 3163 Mn 9 302.. 297.000 

4 rpm 0073 r163 Mn 10 403. 402.000 i 1-'.';PTM 0073 r163 Fe 1 12.1 12.000 rpm 0073 r163 re 2 16.1 16.900 rpm 0073 r163 re 3 14.3 15.000 ! rpm 0073 r163 re 4 27.9 29.100 rpm 0073 r163 re 5 ~1__10. 120.000 rpm 0073 r163 re 6 24.5 25.540 I rpm 0073 r163 Fe 7 327. 343.000 rpm 0073 r163 re 3 114. 120.000 rpm 0073 r163 re 9 303. 317.345 i rpm 0073 r163 Fe 10 397. . 420.500 rpm 0073 F163 Ni 1 2.4 
_ 

2.6000 rpm 0073 r163 Ni 2 9.7 - 9.9000 ! rpm 0073 p163 Ni 3 5.5 5.3330 rpm 0073 p163 Ni 4 15.5 15.400 rpm - 0073 r163 Ni 5_ 107.- 107.000 i rpm 0073 r163 Ni — 6 17.9 13.000 ~ rpm 0073 . r163 Ni 7 31. 79.300 rpm 0073 r163 Ni 3 100. 97.700 i rpm 0073 r163 Ni 9 267. 260.000 rpm 0073 r163 Ni 10 403. 390.000 
.. rpm 0073 r163 Cu 1 4.4 4.5400 I rpm 0073 r163 Cu 2 11.6 11.350 rpm ' 0073 r163 Cu 3 3.4 9.0000 rpm 0073 r163 (:11 4 26.6 27.200 i rpm 0073 r163 cu 5 33.4 35.952 rpm 0073 r163 Cu 6 17.3 17.995 ' rpm 0073 _r163 cu 7 172. 179.050 - RPTM 0078 F163 Cu B 103. 105.822 rpm 0073 r163 Cu 9 233. 290.333 rpm 0073 r163 Cu 10 374. 

_ 
337.970 i rpm 0073 r163 zn 1 13 .4 14 .000 rpm 0073 r163 Zn 2 24.7 25.100 — rpm 0073 r163 Zn 3 1-2 .2 12.250 - rpm 0073 r163 zn 4 36.3 33.000 rpm 0073 r163 ‘Zn 5 3. - 3.0000 rpm 0073 r163 zn 6 27.3 29.900 E rpm 0073 p163 Zn 7 379, 379.300 rpm 0073 r163 Zn 3 111. 112.000 I rpm 0073 r163 zn 9 305. 305.000 rpm 0073 p163 zn 10 332. 332.000 rp'rM 0073 r163 As 1 L 5.0 2.4350 i rpm 0073 p163 As 2 5.3 L 7.0000 rpm 0073 r163 As 3 7.6 7.7000 rpm 0073 r163 As 4 26. 23.100 _ rpm 0073 r163 As 5 L 5.0 0.3000 rpm. 0073 r163 As 6 14 .5 14 . 900 rpm 0073 13163 As 7 70 . 3 73 .000 ! rpm 

4 

0073 r163 As ~ 3 43.9 52.250 rpm 0073 r163 As 9 147. 149.500, rpm 0073 p163 As -10 195. 201.000 I rpm 
_ 

0073 p163 cc; 1 1.2 1.2000 rpm 0073 p163 ed 2 3.4 3.7000 rpm 0073 r163 Cd 3 2.3 2.4550 I rpm 0073 r163 cd 4 23.3 24.035 rpm 0073 F163 Cd 5 L 1.0 0.1400 
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8146! _I§_ Element E. _<_ Result Flag Tagget ..(lled1an)
i 

ppm 0073 p163 Cd 6 12.6 13.100 - 
FPTM ‘ 0073 p163 Cd 7 13.7 14.365 
FPTM 0073 p163 c3- 3 33.2 90.300 
ppm 0073 3163 cd 9 245. 251.000 ppm 0073 p163 . Cd 10 297. 302.500 
ppm 0073 . p163 Pb 1 L 5.0 3.1200 ! ppm 0073 p163 Pb 2 15.3 15.155 
ppm 0073 p163 Pb 3 .1. 5.0 3.1650 
ppm 0073 p163 Pb 4 29.3 . 27.950 I ppm 0073 p163 Pb 5 1, 5.0 4.0700 
ppm 0073 R163 Pb 6 12.3 11-900 
ppm 0073 p_163 Pb 7 34.3 34.000 i ppm 0073 p163 pp 3 96.5 93-100 
ppm 0073 p163 Pb 9 236. 296.650 
p_p'rM 0073 p163 Pb 10 412. 424 .300 ! ppm 0030 p163 A1 1 23.3 ‘ 24-700 
ppm - 0030 p163 A1 -2 37.2 93.400 
ppm 0030 p163 A1 3 24 .6 25.924 i ppm 0030 p163 A1 4 L 4.0 1.7000 
ppm 0030 p163 A1 5 55.3 60-637 - 

ppm 0030 p163 A1 6 149. 152.000 ! ppm 0030 p163 A1 7 250. 251.000 
ppm 0030 3163 A1 3 253. 254.000 
ppm 0030 p163 A1 9 350. 350.000 I 
ppm 0030 p163 A1 10 340. 344.000 
FPTM 0030 3163 Mn 1 0.7 0.3000 
ppm 0030 p163 Mn 2 A 3.3 3.6000 i 
ppm 0030 p163 Mn 3 13.7 14.000 
ppm 0030 F163 Mn 4 6.1 5.9700 
ppm 0030 p163 Mn 5 1. 1.0940 I 
ppm 0030 p163 Mn 6 34.5 36.350 
ppm 0030 p163 Mn 7 146.. 143.013 
ppm 0030 p163 Mn 3 294. 293.500 - ppm 0030 p163 Mn 9 364. 363.150 
ppm 0030 p163 Mn 10 400. 403.500 
ppm 0030 p163 pe 1 39.9 40.000 i ppm 0030 p163 pa 2 15.3 15.000 
FPTM 0030 p163 pa 3 63.7 70.000 
ppm 0030 p163 pe 4 25.3 24.700 ! 
ppm 0030 p163 pe 5 10.9 10.410 
ppm 0030 p163 pa 6 333. 341.000 
ppm ~ 0030 p163 pe 7 224. 220.000 I 
ppm 0030 p163 pa 3 317. 317.000 
ppm . 0030 p163 pe 9 340. 340.000 .--. 

ppm 0030 p163 pe 10 413. 417.000 
ppm 0030 p163 N1 1 65, 65.490 
ppm 0030 » p163 Ni 2 5.3 5.3000 
ppm 0030 p163 Ni 3 53.3 60.500 ! 
ppm 0030 p163 111 4 1. 5.0 0.3000 
ppm 0030 p163 Ni 5 L 5.0 0.9000 I ppm 0030 p163 Ni 6 77.1 73.790 4 

ppm 0030 p163 Ni 7 131. 132,926 
ppm 0030 p163 N1 3 253. 260.000 ! ppm 0030 p163 Ni 9 320. 320.000 
FPTM 0080 F163 Ni 10 388, 400.000 
ppm 0030 p163 Cu 1 17.2 -17.300 i ppm 

_ 
0030 p163 cu 2 3.3 9.0350 

ppm 0030 p163 Cu -3 33.3 35.000 
ppm 0030 p163 cu. 4 6.2 6.2000 - ppm 0030 p163 Cu 5 7.5 7.9670 
ppm 0030 p163 Cu 6 -174. 173.343 
ppm 0030 p163 cu 7 163. 169.500 i ppm 0030 p163 cu 3 234;. 239.113 
ppm 0030 p163 cu 9 309. 314.500 
ppm 0030 p16—3 Cu 10 379. 334.393 - ppm 0030 p163 Zn 1 10.1 3.0000 
ppm 0030 p163 Zn 2 11.6 12.000 
ppm 0030 p16-3 zn 3 22 .1 22 .492 i ppm 0030 . p163 zn 4 13.3 13.120 
ppm 0030 p163 Zn .5 5.9 5.3000 
ppm 0030 p163 . an 6’ 375. 335.000 I 
ppm 0030 p163 zn 7 245. 254.395 
ppm 0030 p163 Zn 3 300. 312.000 
ppm 0030 p163 zn 9 377. 376.172 ! ppm 0030 p163 zn 10 330. 390.500 
ppm 0030 p163 As 1 L 10. 1.0000 
ppm 0030 13163 As 2 L 10. 7.4000 I 
ppm 0030 p163 As 3 1. 10. 1.0000 
ppm 0030 p163 As 4 1. 10. 1.0640 
ppm 0030 p163 As 5 L 10. 0.3350 i ppm 0030 p163 As 6 70.5 70.950 
ppm 0030 p163 As 7 97.3 97.915 
ppm 0030 p163 As 3 143. 143.500 ! 
ppm 

. 
0030 p163 As 9 33.5 33.000 

ppm 0030 p163 As 10 199. 194.000 
ppm 0030 p163 Cd 1 L 0.5 0.1110 i 
ppm 0030 p163 ca 2 2.3 2.4800 
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~ I Na:-.211‘: Studz Lab 81emen:_ gr; _<_ §_e_s__I_1_1_§_ P_1eIg '1ggg__(i_¢g¢_$_;np_) I rpm 0080 r16‘-3 Cd 3 2.2 2.3000 rpm 0080 F163 Cd 4 0.5 0.4600 » rpm 0080 F163 Cd 5 L 0.5 0.0355 I rpm 0080 r?1_63 Cd 6 13.9 14.181 
rpirm 0080 r163 Cd 7 100. 

, 

_ 

98.870 
-I-‘PTM 0080 r163 Cd 8 248. 252.000 i rpm 0080 r163 Cd 9 120. 120.346 rpm 0080 r163 Cd 10 300. 305.000 rpm 0080 r163 Pb 1 1. 8. 0.1540 I rpm‘ 0080 r163 Pb 2 1. 8. 3 .2150 rpm 0080 r163 Pb 3 10.3 11.600 rpm 0080 8163 Pb 4 L 8. 0.2800 i rpm 0080 r163 Pb 

, 5 1. 8. 0.1825 rpm 0080 F163 Pb 6 34.5 34.500 rpm 0080 r163 Pb 7 266. 268.500 ! rpm 0080 8163 Pb 8 290. 295.000 rpm 0080 r163 Pb 9 354. 355.000 rpm 0080 F163 Pb 10 413. 420.000 . rpm 0075 8 17166 N1 1 0 
7 

0.4000 
F_PTM 0075 r166 N1 2 18.3 19.000 i FPTM 0075 8:166 N1 3 11.1 11.000 

9 rpm 0075 r166 N1 4 16.8 17.000 rpm 0075 F166 Ni 5 35.4 39.159 — rp-rm 00_75 r166 N1 6 104 . 99 .300 rpm 0075 r166 N1 7 184. 176.500 rpm 0075 r166 N1 8 343. 341.000 I rpm 0075 r166 N1 9 310. 303.000 rpm 0075 8166 N1 10 331. 327.000 rpm 0075 r166 Cu 1 3.58 3.8000 i rpm 0075 r166 Cu 2 6.00 6.1400 rpm 0075 p166 Cu 3 6.08 6.0800 
_ rpm 0075 r166 Cu 4 18.4 20.000 . 1'-‘_PTM 0075 r166 Cu 5 36.9 1. 42.350 rpm 0075 r166 cu 6 71.2 31. 99.000 rpm 0075 r166 Cu 7 200. 196.000, . rpm 0075 8166 cu 8 202. 199.500 rpm 0075 r166 Cu 9 300. 298.750 rpm 0075 r166 Cu 10 450. 462.500 E. rpm 0075 r166 Zn 3 14.6 . 15.900 rpm 0075 r166 Zn 4 18.2 20.850 
.. rpm 0075 r166 Zn 5 42.6 45.000 I rpm 0075 r_166 Zn 6 102. 105,000 1.. rpm 0075 F166 Zn 7 200. 

7 , 

207.961 rpm 0075 F166 Zn 8 171. 
. 175.760 i rpm 0075 r166 Zn 9 289. 299.900 

4 - rpm 0075 p166 Zn 10 533. 545.000 rpm 0075 r166 Cd 1 0.18 0.0100 ! r'p1_~r4 0075 F166 ca 2 1.63 1.2000 rpm 0075 r166 ed 3 1.76 1.3000 rpm 0075 r166 Cd 4 15.7 16.800 I rrpm 0075 r166 Cd 5 34.7 36.000 rpm 0075 £166 ca 6 81.7 84,000 rpm 0075 r166 Cd 7 172. 167.200 i rpm 0075 F166 Cd 8 274. 267.000 rpm 0075 r166 c6 9 239. 235.000 rpm 0075 r166 Cd 10 168. 167.000 ! -FPTM 0075 r166 Pb 6 94. 1. 104.500 rpm 0075 8166 pt; 7 195. 197.300 
- ~ rpm 0075 r166 Pb 8 213. 218.100 

7 . FPTM 0075 PJ,_66 Pb_ 9 324_.- 329.600 9 rpm 0078 r166 Ni 1 2-.6 2.6000 rpm . 0078 F166 Ni 2 8.4 9.9000 ! rpm 0078 r166 Ni 3 5.4 5.3880 rpm 0078 r166 Ni 4 15.5 15.400 rpm 0078 F166 Ni 5 120.3 88 107.000 i FPTM 00.78 E166_ Ni 6 20.4 18.000 rpm 0078 M66 N1 7 91.7 an 79.300 I rpm 0078 83166 Ni 8 104.2 97.700 rpm 0078 5166 Ni 9 286.3 vx 260.000 
r_1_>'m 0078 F166 Ni 10 421.4 1-! 390.000 i rpm 0078 r166 cu 1 5.5 4.5400 rpm 0078 r166 Cu 2 18.4 EH 11.850 rpm 0078 r166 Cu 3 11.3 38 9,0000 I rpm 0078 r166 cu 4 30.3 1-1 27.200 rpm 0078 r166 cu 5 39.8 1-! 35.952 rpm 0078 r166 cu 6 19.7 17.995 '! rpm 0078 r166 cu 7 190.7 179.050 rpm 0078 r166 Cu 8 1414.4 I-I 105.822 rpm 0078 r166 Cu 9 306.9 -290.333 I rpm 1 0078 r166 C11 10 404.0 387.970 rpm 00:78 r166 Zn 1 15.4 14.000 ‘rpm 0078 F166 Zn 2 26.7 ' 25.100 E rpm 0078 r_166 zn 3 15.0 12.250 rpm 0078 r166 Zn 4 40.2 38.000 rpm 0078 F166 21: 5 9.2 8.0000 ! EPTM 0078 r166 311 6 29.9 29.900 rpm 0078 8166 Zn 7 387.9 379,300 I Page7ofl7
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F167 
F167 
F167 
F167 
F167 
"F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
.F167 
F167 
F1-5‘7 
F167 
F167 
F167 
F167 
F167 
F167 
.F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 

onnnnndhnn 

Qnmnnmnnmmag 

§l$!£E£ E5

NH I-'

0G H

M U’ H

9 

b'W&P°@.m4@'m.§WK’I"C\O®-\)°\ln§U’§’F‘°®®4a\U1§(.\l'§)I"(3\D@\lU\U'|QB’IOUJCWW\I®U|§b)k)I7'C‘Om\lU\U'|§lA’t§)|"C‘D‘@\lU|UI¢lA’f\)F"3\D@Q@WbW$WoW'®'

E 

§§E§999999999

n -n I-' 

Result 

114.1 
313.6 
392.1 

40. 
05.9 
169.8 
272.3 
242.3 
167.3 
6.1 
7.5 
36.7 
36.8 
19.7 
30. 
175.3 
99. 
53.3 
396.4 
9.9 
16. 
24-5 
11.1 
28.1 
39.1 
376.1 
123.1 
‘99.9 
305.8 
0.3 
13.2 
0.7 
0.04 
13.2 
24.1 
14.1 
80.4 
35. 
308.2 
2.34 
8.97 
4.65 
13.82_ 

E539 

EH 

EH 

EH 

EL 
EL 

EL 

52m 
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Tagger (Median) 

112. 
305. 
382. 

000 
000 
000 

1.2000 
8.7000 
2.4550 
24. 085 
0.1400 
13. 
14. 
90. 

251. 
302. 

100 
365 
300 
000 
500 

3.1200 
15. 155 
3.1650 
.27. 950 
4.0700 
11. 
34. 
98. 

296. 
424. 

900 
000 
100 
650 
800 

3.8000 
6.1400 
6.0800 
20. 
42. 
99. 

196. 
199. 
298. 
462. 

000 
35° 
000 
000 
500 
750 
500 

6.2100 
19. 
15. 
20. 
45. 

105. 
207. 
175. 
299. 
545. 

500 
900 
850 
000 
000 
961 
760 
900 
000 

0.0100 
1.2000 
1.3000 
16. 
36. 
B4. 

167. 
267. 
235. 
167. 

800 
000 
000 
200 
000 
000 
000 

6.2000 
7.5100 
36. 
37. 
1a. 
27. 

178. 
105. 
65. 

387. 
12.

1 14.100 
22. 

O90 
000 
000 
600 
000 
000 
630 
500 
000 

280 
7.8600 
22.700 
35. 

373. 
100 
000 

109.050 
93. 160 

370.320 
.0.480o 
12- 700 
0.9000 
0.1200 
13.000 
231 
14. 

.590 
000 

89.190 
35.000 

301.000 
2.6000 
9.9000 
5.3880 
15.400

~ ~



‘

. 

7

. 

*

1 

Katrix 
‘FPTM 
FFIM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FFTM 
FPTM 
,FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FFTM 
FPTM 
.FPTM 
EPTM 
FPTM 
FPTM 
F219 
FFTM 
FPTM 
FPTM 
FFTM 
FPTM 
PPTM 
FRTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FETM 
FPTM 
FPTM 
FPTM 
‘FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
Farm 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FPTM 
FPTM ’ 

FPTM 
FPTM 

F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 

» E167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167- 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
.Fl67 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167 
F167‘ 
F167 
F167 
F167 
F167 

28355355999929?999EEEfiEEfiE5E§§3§3§§§3¥&8R8888888§5SEESEEEEQEQQQQQQQQEEEEEE 

Element gg 

O'\Dm\l0|U'lhbl-kl!-'O\DID~l0\UI

1
1
2
3
4
5
6
7
8
9 

10
1
2
3 
4
5
6
7 
8
9 

10
1 
2 
3 
4 
5 
6
7
8
9 

10
1
2
3
4
5 
6
7 

Ag 8 
‘H3 9 
Ag 10 
CR1 1 
cq 2 
Cd 3 
Cd 4 
Cd 5 
Cd 6 
(10 7 
Cd 8 
Cd 9 
Cd 10 
:00 1

~ 
Result 

108.40 
16.49 
75.50 
90.27 
249.50 
376.40 
4.22 
11.11 
8.30 
26.12 
34.11 
17.56 
187.56 
116.67 
293.37 
403.26 
19. 
28.0 
25. 
48. 
15. 
34. 
391.4 
121.1 
397.2 
325.65 
1.19 
8.03 
2.51 
22-08 
0.30 
13.30 
14.45 
91.50 
233.60 
304.70 
3.19 
15.65 
3.02 
26.68 
4.34 
11.61 
32.82 
99.20 
324.70 
477.40 
7.80 
1.44 
1.0 
54.50 
60.39 
37.12 
319.59 
51.32 
230.35 
137.86 
37.08 
6.56 
3.03 
85.63 
59.05 
*35a.99 
107.44 
325.67 
171.80 
6.91 
1.293 
0.1 
0.1 
0.349 
0.736 
22.204 
14.809 
10.907 
10.048 
2.767 
7.139 
0.049 
0.212 

I..- 

\l 

OOOO 

r4.099 
105.54 
59.14 
118.56 
64.12. 
175.2 
96.48 
29.41 
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EH 
.EH 43
H 

Flag 

107 
18 
79 

3E£E2E,4E2S$2¥l ' 

.009 

.000 

.300 
L 97. 

260. 
390. 

700 
000 
000 

4.5400 
11 .850 
9.0000 
27 
35 
17 
179 

H 105 
290 

V 
387 

E3 14 
25 
12 
38 55% 

29 
379 
112 

EH » 305 
VL ‘ 382 

.200 

.952 

.995 

.050 

.822 

.333 

.970 

.000 

.100 

.250 

.000 
8.0000 

.900 

.300 

.000 

.000 

.000 
1.2000 
8.7000 
2.4550 
24 .085 
0.1400 
13 
14 
90 

L 251 
302 

.100 

.365 

.300 

.000 

.500 
3:1200 
15 .155 
3.1650 
27 .950 
4.0700 
11 
34 

. 98 
296 
424 
10 

EE” 

.900 

.000 

.100 

.650 

.800 

.100 
0.8000 
0.3430 
58 
66 
43 

264 
58 

196 
134 
26 5% 

§§§§" 

.050 

.640 
-250 
.000 
.850 
.500 
.000 
.500 

3.7400 
1.6700 

;m. E. 37 
64 
40 

210 
68 

195 
121 

"@5555 

.600 

.100 

.100 

.500 

.550 

.000 

.520 
1.9750 
0.0050 
0.0060 

33 
17 
13 
11 

r‘§t*§t?F 

0.9000 
1.3400 

.650 

.500 

.400 

.500 
3.4000 
7.3000 
0.0345 
0.1485 
3.9700 
39 

E.v 92 
H 59 

170 
EB 73 
EH 22 

.200 

.100 

.150_ 

.345 

.500 

.150 

.050



Matrix 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
3PrM 
FPTM 
.FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPT” 
FPTM 
FPTM 
FPT" 
FPTM 
FPTM 
PPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
pprm 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
Pppm 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
EPTM 
FPTM 
FPTM 
P313 
FPTM 
FPTM 
PPTM 
PPTM 
FPTM 
EPTM‘ 
FPTM 
FPTM 
PPTM 
FPTM 
.FPTM 
PPTM 
FPTM 
FPTM 
PPTM 
F§TM 
FPTM 
FPTM 
.3PTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM . 

FPTM 

3:002 

0079 
0079 
0079 0079' 
0079 
0079 
0079 
0079 
0079 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
9075 
0075 
0075 
0075 
0075 
0075 
0076 

‘ 0076 
0076 
0076 
0076 

“0076 
0076 
0076 
0076 
0076 

3167 
3167 
F167 
F167 
3167 
3167 
F167 
3167 
F167 
F167 
F167 
3167 
F167 
F167 
3167 
3167 
F167 
F167 
3167 
F167 
F167 
3167 
F167 
3167 
3167 
F167 
B167 
3167 
F167 
F167 
F167 
3167 
F167 
F167 
3167 
F167 
3167 
3167 
F167 
E167 
F157 
F167 
F167 
3167 
F167 
F167 
F167 
3167 
F167 
F167 
F167 
3167 
F167 
F167 
F167 
F157 
F167 
F163 
P163 
P123 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
=F168 
F168 
P163 
F168 
F168 
F153 
3163 
F168 
F153 

' F168 
F168 
=Fl68 
F168 
F168 
F168 
F168 
F168 
F168 

333333333992909333333333 

01 

‘Ni 

‘Ni 

Element §§ 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Ni 
Ni 
Ni 
Ni

. 

H- 

Ollllfiblldl-'O'\D(DxiO\UII§WMHO\Dm~lU\UII>wk)HO\0G1\lO\nhwNO\DG1xi0\UIIhldtdl-'O|D(D\l0\(JIIhUJlJV4O\D(D\l0\U1nb|AId 

Ni 

I-I 

££$$$£9992999929EfiEE 

I-‘ 

39 E H 
Cd 
Gd 
Cd 
Cd 
fir-1 

Cd 
Cd 
Cd 
Cd 
Cd 
Pb 
Pb 

l-'

H 

I-' 

O\D¢D\lU\UIl>lAJNH<>lD(fl.~l0\l.I'!bbJI\)|:-‘Q\Dfll\l 

Cd 
Cd 
Cd 
Cd 
Ni 

D-' 

Ni 
Ni 

N; Ni 

Ni 
Ni F‘ 

IA

1

I 

§2§El£ 
0.40 
0.34 
16.01 
100.15 
34.33 
371.53 
64.95 
216.01 
201.32 
33.03 
4.53 
61.44 
1. 

73.33 
133.9 
269.7 
323.1 
402.2 
16.19 
3.17 
36.3 
5-69 
6.82 
222.2 
214.3 
361.2 
397.6

3 

310.63 
355.35 
414.45 
496.4 
5.9 
5.6 
5.4 
19.4 
23.7 
73.4 
153. 
199. 
233. 
323. 
0.02 
0.62 
0.59 
15.7 
35.3 
96. 
133. 
220. 
136. 

‘140. 
0.5 
3.4 
2.6 
93.1 
20.6 
16.4 
63.1 
31. 
72.4 
324. 

Elsa 

EH 

EH 
EH 
EH 

EH 

VL 
VL 

L11-M l."t‘ 

6 

333663 

Efififi 
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Target (Median) 

0.1355 
0.7000 
14.770 
94.100 
35.700 

360.000 
62.700 

205.000 
195.000 
65.490 
5.3000 
60.500 
0.3000 
0.9000 
73.790 
182.926 
260.000 
.320.000 
400.000 
17.300 
9.0350 
35.000 
6.2000 
7.9670 

'178.848 
169.500 
239.113 
314.500 
334.393 
4.3000 
0.5000 
0.3000 
14.650 
1.3560 
17.599 
14.577 

-16.026 
0.1110 
2.4300 
2.3000 
0.4600 
0.0355 
14.131 
93.370 

‘252.000 
120.346 
305.000 
0.1540 
3.2150 
11-699 
0.2300 
0.1325 
34.500 

263.500 
295.000 
355.000 
420.000 
3.3000 
6.1400 
6.0300 
20.000 
42.350 
99.000 

196.000 
199.500 
293.750 
462.500 
0.0100 
1.2000 
1.3000 
16.300 
36.000 
34.000 

167.200 
267.000 
235.000 
167.000 
0.7675 
3.2000 
2.6000 
107.000 
13.200 
15.410 
79.400 
97.000 
32.330 

339.500



v——-

I 

Matrix 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
'FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
‘FPTM 
FPTM 
-FPTM 
FPIM 
‘FPTM 
FPIM 
FPTM 
FPTM 
FPQM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
Fpry 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FETM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
FPTM 
FPTM 

0076 
0076 
0076 
0076 
0076 
0076 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
.0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 

F168 
F168 
F168 
F168 
8168 
E163 
E168 
F168 
F168 
F168 
F168 
F168 
E168 
F168 
F168 
F168 
F168 
F166 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F165 
F168 
8168 
F168 
F166 
F168 
F168 
F168 
F168 
F168 
F168 
8168 
F168 
F168 
F168 
F168 
F168 
F168 
F155 
F168 
F168 
F163 
F168 
F168 
F168 
‘F168 
F168 
F168 
F168 
F168 
F168 
F168 

. F168 
F168 
F168 
F168 
F168 
8168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
8168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 
F168 

333$3552999999999EEEEfiEEEEE9898899899§E§§§E§EEEQ929QQ99Q99999999989EEE&EEEfiEE9999999€99

~ 

44.2 
29.3 
41.7 
70.6 
202. 
472. 
3.381 
0.098 
1.750 
1.729 
57.327 
36.343 
148.559 
66.932 
148.320 
106.442 
19.649 
-0.935 
1.138 
23.795 
67.319 
48.759 
232.037 
92.174 
239.615 
159.504 
11.911 
0.184 
0.071 
5.751 
71.012 
39.377 
151.293 
62.388 
175.605 
148.432 
9.536 
0.351 
-0.010 
52.290 
65.418 
42.920 
283.982 
59.782 
242.391 
150.267 
23.759 
3.276 
1.321 
32.476 
54.751 
31.800 
185.203 
54.253 
177.020 
.1l0.679 
3.483 
2.240 
0.261 
1.220 
38.437 
38.675 
27.055 

A 

Flag 

E35 

1." 

.r,§ 

EL 
88 
EH 

EH 
EH 

fififl 

=1 

§§""?§E§"

N 

Phgel1ofl7 

Target (fiedian) 

6.2000 
7-5300 
36.000 
37.000 
18.000. 
27.600 

178.000 
105.000 
65.630 

387.500 
1.2000 
0.9000 
4.9900 
9.7900 
43.000 
0.5000 

104.000 
58.000 

193.100 
357.000 
1.5250 
8.0000 
7.2000 
14.000 
40.000 
30.900 
47.800 
67.650 

194.850 
455.600 
3.5550 
0.1700 
1.9000 
1.8450 
60.350 
39.400 

163.000 
68.200 

179.000 
116.500 
18.800 
0.8440 
1.0000 
17.500 
55.600 
41.800 

200.100 
74.700 

200.500 
108.600 
12.900 
0.1400 
0.0710 
6.5000 
71.200 
41.300 

143.000 
63.000 

192.000 
150.000 
10.100 
0.8000 
0.3430 
58.050 
66.640 
43.250 

264.000 
58.850 

196.500 
134.000 
26.500 
3.7400 
1.6700 
37.600 
64.100 
40.100 

210.500 
68.550 

195.000 
121.520 
1.1000 
0.3000 
0.3000~ 
1.0000 
33.950 
39.400 
24.250



Matrii 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
PETM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
RP?” 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FRTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
F?!“ 
FPTM 
FPTM 
Fprm Fem 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM_ 
FPTM 
FPTM 
FPTM 
FPTM 
PP?“ 
FPTM 
FPTM 
PPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
.FPTM 
FFTM 
FPTM 
FPTM 
FETM 
FPTM 
FPTM 
PPTM 
FPTM 

E5!!! 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079‘ 
0079 
0000 
0030 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
°930 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
0075 
9°75 
0075 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0976 0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 
0076 

F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F453 
F160 
F160 
F159 
F160 
F160 
F160 
F158 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F160 
F158 
F160 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 

0F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
3159 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 

B‘8'5‘9909992999199?EEEfiEE.v5.5.5.5=3':¥§»§§:'¥§':¥8':?8.8 

288888899’?9999999-8.9.88288888EEEEEEEEEEv8r8.822288'88é‘;'$5’ 

Element gg 

H 

I-' 

5-‘ 

I-" 

lib-JBJH¢)'\D(D~l0\UlI>lDI\lI-'O\D(1D~lG\U|Ih0JIs)l-‘O\DGI\lU'\U|IC>bJkJO-‘OIDW\lO\U!IblAl«kJ|-'O|Dm~l0'\U'l0>(Al|dl~'O\D(D

H 

Cd 
I-‘ 

I-‘ 
'U|#‘-lIlIs)‘|-'\DW~l0\U|#|.IJK)!-‘O\Dm~l0\U'|IhlADI\J|-‘O\D(lI\l¢hUI 

IA Resul I: 

33.274 
95.493 
65.761 
6.559 
1.065 
0.599 
4.355 
25.410 
37.770 
09.745 
50.173 
167.690 
67.007 
61.2 
2.4 
56.9 
0.96 
0.96 
70. 
167. 
237.7 
300.6 
391.5 
0.24 
2.42 
3-39 
0.53 
0.1 
13.25 
90.07 
261.24 
132.40 
357.6 
2.46 
5.04 
5.36 
20.7 
42. 
101. 
202. 
190. 
330. 
473. 
0.05 
1.15 
1.24 
16. 
32.5 
00. 
160. 
I250. 
220. 
160. 
2.3 
0.0 
3.3 
17.1 
37.2 
9r 
191. 
4,214.2 - 

311. 
512. 
1. 
3.5 
2.4 
110. 
10.0 
16.7 
07. 
105. 
75. 
411. 
6. 
6.9 
34.1 
37.2 
10.5 
34. 
167. 
90. 
49. 
10. 
17. 
23. 
11. 
23. 

fit? 

EL 

t't‘h 

EH 

t‘fl3E 

EL 
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Vragget (Median) 

32.900 
94.600 
71.700 
7.3000 
0.0345 
0.1405 
3.9700 
39.200 
43.100 
92.150 
59.345 

170.500 
73.150 
65.490 
5.3000 
60.500 
0.0000 
0.9000 
70.790 

102.926 
260.000 
320.000 
400.000 
0.1110 
2.4000 
2.3000 
0.4600 
0.0355 
14.101 
90.070 

252.000 
1120-346 
305.000 
3.0000 
6.1400 
6.0000 
20.000 
42.350 
99.000 

196.000 
199.500 
290.750 
462.500 
0.0100 
1.2000 
1.3000 
16.000 
36.000 
04.000 

167.200 
267.000 
235.000 
167.000 
0.1000 
3.0000 
4.0000 
10.400 
39.900 
104.500 
197.300 
210.100 
329.600 
520.000 
0.7675 
.3.2000 
2-5999 
107.000 
10.200 
15.410 
79.400 
97.000 
02.030 

309.500 
6-390° 
7.5100 
36.000 
37.000. 
10.000 
27.600 

170.000 
105.000 
65.630 
12.000 
14.100 
22.200 
7.0600 
22.700



MIDIIII-IIIIII-IIIIIIIIIIIIIIIIIIIIUII 

Matrix 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM. 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
‘FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FBTM 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
ppm FPTM 
sprn 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PP?" 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FRIM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
ppm FPTM 
FPTM 
EPTM 
FPIM 

F169 
F169 
F169 
F169 
F169 
F169 
F169 
.F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169’ 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F159 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169_ 
F169 
F169 
E169 
F169 
F169 
F169 
F169 
F169 
F169 
.F169 
F169 
F169 
F169 
F159 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169‘ 
F169 

Element §§

, 

V 

. 

1 

= 

- 

.

.

r 

0 

nr)o¢)r)nr1bwNt0b:Nuanjqban

1 

Z5:ZIzilz=5Z132:uluwsw'u«:m'unamruntfirinranrurrnbautou 

999Eafiafifiafiafiggggggggggamaamnnnamdhbflfl5bu5b9999299999wwwwvwwwwwvvvuuvvvvvmammmnmaflfi5U55 

UNFOIDIDxldilhfiU390!-'<D\D(D~l0\l.l'|Ifih-INF-'O'\D(!)\lO\U1bhulk)!-‘O\Dmsl0\U1uI‘-laJI\)‘D-'O\0ln\lO\U'|IhWNPO\D(D\)O\Ul'I>laJIs)!-‘Cloth\l0\UlIhw'l0P'lDflJ~l0|l"IF*U’NF‘°WwQm

~ 
Resulf‘ Flag 

36. 
354. 
104. 
91. 
372. 
.0.504 >q' 
13.2 7 
0.91 
0.16 
13.5 
23. 
14.5 
86. 
34.6 

01 l-‘ L“ 

416. L 

10. 

60. L 
210. 
543. 
0.010 
0.10 
4.305 
7.101 
39. L 
0.10 
0.136 
57. 
169. 
160. 

6.1 
10.2 
37.1 

7.9 
53.3 
204. 
515. 
10.1 
2! 
2. 
54. 
61. L 
41. 
240. L 
57. 
187. 
93. EL 
25.9 
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Target guediah) 

35.100 
373.000 
109.050 
93.160 

370.320 
0.4800 
12.700 
0.9000 
0.1200 
13.000 
23.590 
14.000 
09.190 
35.000 
0.2600 
7.2500 
4.7750 
4.0350 
11.780 
27.300 
34.100 
97.900 
65.512 

417.500 
1.2000 
0.9000 
4.9900 
9.7900 
43.000 
0.5000 

104.000 
58.000 

193.100 
357.000 
1.5250 
8.0000 
7.2000 
14.000 
40.000 
30.900 
47.800 
67.650 

194.850 
455.600 
2.2000 
4.0000 
19.700 
33.000 
51.000 
3.7930 
13-990 
69.550 

205.000 
554.500 
0.0400 
0.0100 
4.1860 
6.8000 
43.206 
0.0100 
0.1500 
59-250 

169.000 
160.000 
0.3300 
0.1800 
6.0370 
9.7100 
36.700 
0.1430 
7.6000 
63.500 

204.500 
529.500 
10.100 
0.8000 
0.3430 
58.050 
66.640 
43.250 

264.000 
58.850 

196.500 
134.000 
26.500 
3.7400 
1.6700



Matrix 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FFFM 
PPTM 
PPTM 
FPTM 
FPIM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FETM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
FPTM 
FPTM 
FETM 
FFFM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FFTM 
FPTM 
FPTM 
FPTM 
PPTM 
FPTM 
FETM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
,FPTM 
FPTM 
FPTM 
FPTM 
.FPTM 
FPTM 
,FPTM 
FPTM 
PPTM 
FPTM FPIM 
FPTM 

£222! 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0979 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
‘0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0080 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0030 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 

F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
-F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F159 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F169 
F173 
F173 
F173 
F173 
El73 
F173 

’ F173 
F173 
F173 
F173 
F173

N HE E IA 

§§§§§§§99€9999 

Zn 

=' 

' 

19'

.

‘ 

O 

_OOO|')_OO-ON 

' 

N 

N

,

~ 

‘U 

"I1"U 

.'U 

'U'U' 

OOODOOf')O1OONN 

955555555555535$355§§¥33§33E3§3§3§?3a.&rmnum:nn.mtzn 

§g§E?fl 

gggfl 

gEgg‘2:?g?9:9E?9:?£?U‘gt?UdgtfgtfU‘g£Lfl:QllO»QlLOLQlLU

U 

H. 

PO\D(D~lO\U|IbGJNHODGI~l'0\m§WN.HO\DD\lU\I#hJNHOlD'(D‘\l0\U| 

H 

I-‘ 

I-' 

I-‘

P 

0-‘ 

Harv 

r'r 

t'fi 

Result 

37.7 
60.9 
33.3 
203. 
65- 
134. 
115. 
20. 
20. 
20. 
20. 
92. 
57. 
250. 
66. 
199. 
192. 
6.3 
1. 
1. 
3.5 
36. 
41. 
73. 
57. 
111. 
59.5 
24.5 
2. 
2. 
16.7 
93. 
37.2 
310. 
63. 
212. 
195. 
13.39 
3.7 
36.45 
6-58 
3.55 
174. 
169. 
239. 
332. 
337. 
20. 
20. 
26. 
20. 
20. 
373. 
251. 
300. 
360. 
332. 
1- 
2.5 
2.22 
1. 
14.7 
93.7 
240. 
115. 
292- 
2. 
3.7 
13.02. 
2. 
2. 
36.4 
‘277. 
335. 
342. 
420. 
0-3 
0.0 
0.0 
3.7 
33.5 
0.0 
89.1 
45.8 
253.0 
37S»5 
19.2 

Flag 

Ff? 

EH 

EL 
EL 
EL 
VEL 

VL 
EL 
EH 
EH 
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ragga: (Median) 

37.600 
64.100 
40.100 

210.500 
_63.550 
195.000 
121.520 
10.000 
6.2900 
13.370 
15.110 
95.594 
59.112 

249.000 
71.347 

209.000 
193.000 
7.3000 
0.0345 
0.1435 
3.9700 
39.200 
43.100 
92.150 
59.345 

170.500 
73.150 
22.050 
0.1355 
0.7000 
14.770 
94.100 
35.700 

360.000 
62.700 

205.000 
195.000 
17.300 
9.0350 
35.000 
6.2000 
7.9670 

173.343 
169.500 
239.113 
314.500 
'384.898 
-3.0000 
12.000 
22.492 
13.120 
5.3000 

335.000 
254.395 
,312.00D 
376.172 
390.500 
0.1110 
2.4300 
2.3000 
0.4600 
14.131 
93.370 

252.000 
120.346 
305.000 
0.1540 
3.2150 
11.600 
0.2300 
0.1325 
34.500 

263.500 
295.000 
355.000 
420.000 
1.2000 
0.9000 
4.9900 
9.7900 
43.000 
0.5000 

104.000 
53,000 

193.100 
357.000 
1.5250

~

. 

~—

1 

'

1

1 

‘

-

- 

Ilfl 

III 

III 

III 

III 

Ilfl 

III 

III- 

III 

III. 

FIII 

III 

.III 

III 

II. 

<IIl 

Ili 

II- 

III 

IIH 

III 

III 

II 

III 

III 

II! 

III 

Eli 

Ilfl 

III 

III



II 

II' 

I'M 

III‘ 

II 

II! 

"I“ 

II: 

IIIIUUIIIIIIDHII.IlflIlIIIUIiI 

Matrix 

FPTM 
FPTM 
FPTM 
FPTM 
FPTM 

'FbTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
rpzn 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
F9?“ FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
»FPTM 
FPTM 
FPTM 

v FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
PPTM 
spwm 
FPTM 
EPTM 
FPIM 
FPTM 
FPTM 
‘FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM 
FPTM ‘ 

pawn 
FPTM 
FPTM FPTM' 
FPTM 
FPTM 
FPTM 
EPTM 
FPTM 
FPTM 
PPTM 
EPTM 
FPTM 
FPTM 
.FPTM 
FPTM 
FPTM 
FPTM 
FETM 
FPIM 
FPTM 
FPTM » 

FPTM 
FFIM 
PPTM 
FPTM 
FPIM 
FPTM 

0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0077 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 

‘0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079. 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
-0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 
0079 

?3??§?3?$$§§§§§§§§§§» 

33$???333835EE5EE5E5E8@3§3§§§§§999999999

NE5n m2 In

~ 
Result Flag 

12.9 an 
5.0 EL 
11.4 L 
31.4 EL 
25.1 ,1 35.3 .05; 
55.4 VL 
371.5 EH- 
433.2 
0.2 
0.0 
14.9 an 
24.0 an 
09.0 EH 
0.0 
15.5 
149.0 EH 
344.7 'EH 
1527.4 EH 
7.7 
3.5 
0.35 
4.2 
29.5 
55.9 
19.5 
47.3 
142. 
53.3 
3.5 
4.0 
40.1 
74.7 
72.5 
51.0 
142. 
91. 
52.0 
3016 
22.5 
35.4 
121. 
]35.a 
306. 
.60.2 
152- 
180. 
15.8 
0.135 
0.144 
9.03 
55.2 
43.5 
147. 
73.1 
194. 
129. 
4.0 
0.65 
2-4 
2.5 
54.9 
44.3 
156. 
75;4 
190. 
125. 
18.5 
1.20 
1.13 
17-5 
55.0 
42.3 
198. 
77.2 
200. 
107. 
10.0 
6.68 
20.9 
62.5 
73.3 
40.2 
393. 
77.4 
195. 
151.

E 
ix: 

3 

m. 

Pag'e15ofl7 

Tagget (Radian) 

8.0000 
7.2000 
14.000 
49-00° 
30.900 
47.800 
57.650 

194.850 
455.600 
0.3300 
0.1800 
6.0370 
9.7100 
36.700 
0.1430 
7.6000 
53.500 

204.500 
529.500 
6;3000 
3.0500 
1.0700 
3.6500 
20.450 
37.305 
11.900 
34.000 

101.000 
42.600 
7.1500 
3.7000 
28.400 
47.700 
16.780 
36.000 

100.000 
61.300 
55.280 
30.305 
22.050 
37.505 

120.000 
37.770 

300.000 
56.900 

164.000 
185.810 
15.800 
0.1200 
0.1750 
8.0000 
64.000 
42.600 

149.000 
70.590 

186.000 
128.000 
3.5550 
0.1700 
1.9000 
1.8450 
60.350 
39.400 

163.000 
68-200 

179.000 
116.500 
18.800 
0.8440 
1.0000 
17.500 
55.600 
41.800 

200.100 
74.700 

200.500 
108.600 
11;000 
5.5000 
24.350 
68.450 
79.200 
42.100 

415.000 
82.000 

200.750 
159.050



3&3! ea 5.1.:-19.92 3.“. 5 Efll.-"E £12 _s___._._T*1r 
at —0‘°di8n) 

rpm 0079 r135 Co 1 12.9 12.900 I 
rpm 0079 r135 Co 2 0.13 0..1400 
rpm 0079 r-135 Co 3 0.039 0.0710 i rpm 0079 r135 Co 4 7.0 5.5000 
rpm 0079 r135 Co 5 71.9 71.200 ~ 

rpm 0079 r135 Co 5 41.3 41.300 ! rpm 0079 r135 Co 7 133. — 143.000 
rpm 0079 r135 Co 3 53.5 53_.000 
rpm 0079 r135 Co 9 190. 192.000 i rpm 0079 r135 Co 10 141. 150.000 
rpm 0079 r135 Ni 1 9.53 10.100 rpm 0079 r135 Ni 2 1.75 0.3000 I rpm 0079 r135 Ni 3 0.59 0.3430 
rpm 0079 p135 Ni 4 52.9 53.050 _ 

rpm 0079 r135 Ni 5 53.2 55.540 ! rpm 0079 r135 :41 5 120. 314 43.250 
rpm 0079 r135 N1 7 205. vL 254.000 
rpm 0079 r135 Ni 3 110. 33 53.350 i rpm 0079 r135 Ni 9 177. . 1. 195.500 
rpm 0079 

0 
r135 Ni 10 131. 134.000 

rpm 0079 r135 Cu 1 24.5 25.500 ! rpm 0079 r135 ca 2 4.5 3.7400 
rpm 0079 r135 cu 3 1.5 1.5700 
rpm 0079 r135 Cu 4 34.2 37.500 I rpm 0079 r135 cu 5 54.2 54.100 ‘ 

rpm ' 00791 r135 ‘cu 5 40.4 40.100 
rpm 0079 r135 cu 7 215. 210.500’ i 
rpm 0079 r135 Cu 3 71.7 53.550 rpm 0079 r1_35 cu 9 203. 195.000 » - 

rpm 0079 r135 cu 1-0 127. 121.520 ! 
rpm 0079 p135 Zn 1 11.7 10.000 
rpm 0079 r_135 Zn 2 7.25 5.2900 
rpm 0079 r135 Zn 3 14.3 13.370 
rpm 0079 5135 Zn 4 17.7 15.110 
rpm 0079 . r135 Zn 5 104. 95.594 
rpm 0079 p135 Zn 5 53.7 3 59.112 
rpm 0079 r135 zn 7 255. 249.000 
rpm 0079 p135 Zn 3 73.1 71.347 7 

rpm 0079 r135 Zn 9 234. H 209.000 
rpm 0079 r135 zn 10 225. Va 193.000 
rpm 0079 r135 As 1 1.4 

1 
1.1000 i rpm 0079 r135 As .2 .1. 0.13 ' 0.3000 - 

rpm 0079 r135 As 3 1. 0.13 — 31. 0.3000 
rpm 0079 r135 As 4 1.3 R 1.0000 I rpm 0079 r135 As 5 40.3 vx-1 -33.950 
rpm 0079 r135 As 5 49.3 V}! 39.400 . 

rpm 0079 r135 As 7 32.9 31¢: 24.250 _ rpm 0079 r135 As 3 42.3 vs 32.900 
rpm 0079 p135 As 9 113.1 vn 94.500 
rpm ‘ 0079 p135 As 10 35.3 VH 7.1.700 i rpm 0079 1-7135 Se 1 1.20 1.3000 . 

rpm 0079 p135 Se 2 0.45 0.5500 
rpm 0079 r135 se 3 L 2.. 0.7550 ! rpm 0079 p135 Se 4 0.33 

1 

1.2000 
0079 F185 Se 5 4813 EH 35.250 

FPTM 0079 3135 se 6 50.0 EH 45.500 i rpm 0079 r135 se 7 25.0 V}! 20.350 
rpm 0079 r135 Se 3 47.3 ‘EH 35.050 
rpm 0079 r135 se 9 132. 314 101.000 - rpm 0079 r135 Se 10 102. - -VH 79,000 
rpm 0079 r135 Sr -1 233. 239.500 
rpm 0079 3135 Sr 2 193. 192.000 i rpm 0079 r135 st 3 110. 

1 
111.920 — 

rpm 0079 r135 Sr 4 151. 151.000 
rpm 0079 p135 Sr 5 204. 212.000 I rpm 0079 r135 Sr 5 59.9 59.900 
rpm 0079 p135 5: 7 232-. 239.000 
rpm 0079 r135 Sr 3 57.4 57.400 i 
rpm 0079 p135 3r 9 195. 193 . 000 
rpm, 0079 r135 Sr 10 99.3 103.000 ~

_ 

rpm ' 0079 3135 Mo 1 3.1 VL 3.3000 I 
rp'rM 0079 r135 Mo 2 2.3 311 0.3150 7 

rpm 0079 p135 N_1o 3 0.55 0.5000 
rpm 0079 -r135 Mo 4 3.3 4.5000 ! 
rpm 0079 r135 Mo 5 15. 31. 49.500 
rpm 0079 r135 Mo 5 15. 31 43.000 
rpm 0079 r135 Mo 7 57. 31. 202.000 I 
rpm’ 0079 p135 Mo 3_ 422. 31 73 -500 
rpm 0079 r135 Mo 2 9 33. EL 155.000 
rpm 0079 r135 Mo ‘ 10 29. ' 

31. 93.300 
rpm 0079 r135 Ag 1 2.15 1.9750 
rpm 0079 r135 Ag 2 0.035 0.0050 
rpm- 0079 r135 Ag '3 0.032 0_.0050 ! 
rpm 0079 ' r135 Ag 4 1.13 0.9000 
rpm 1 0079 r135 Ag .5 1._55 1.3400 I rpm 007_9 r135 Ag‘ 5 33.4 V}! 33.550 1 

rpm 0079 p135 Ag 7 16.7 
I 

11.500 

Pagel6ofl7



~ ! 
M. at-—r_ix __9::9tu .__I-ab .131;-M9219 2! 5 §e_m=;£ £1.92 22s2=_<_!-£12). I ppm 0079 p135 Ag 3 1-3.5 13.400 ppm 0079 ‘p135 Ag 9 11.4 11.500 ppm 0079 p135 Ag 10 3.96 3.4000 i ppm 0079 3135 Cd 1 9.1 H 7.3000 0 ppm 0079 p135 Cd 2 L 0.023 0.0345 ppm 0079 p135 Cd 3 0.16 * 0.1435 ! ppm 0079 p135 Cd 4 4.3 3.9700 ppm 0079 p135 Cd 5 43. Va 39.200 ppm 0079 p135 Cd 6 56. an 43.100 i ppm 0079 p135 Cd 7 109. V1! 92.150 ppm 0079 p135 Cd 3 72.3 an 59.345 ppm 0079 p135 Cd 9 215. 31-: 170.500 ! ppm 0079 p135 Cd 10 91.9 314 73.150 ppm 0079 p135 sn 1 5.7 5.0250 - ppm 0079 p135 Sn 2 0._69- 0.3750 ppm 0079 p135 Sn 3 0.37 ppm 0079 1-7135 Sn 4 2.6 2.6000 I ppm 0079 p135 Sn 5 24. 22.635 ppm 0079 p135 Sn 6 55. El-I 40.900 ppm 0079 p135 . Sn 7 19. 20.250 ! ppm 0079 p135 3:1 3 77. 314 62 ._ 150 ppm‘ 00-79 p135 Sn 9 2916. 3 133.000 ppm 0079 p135 sn 10 61. vn 49.790 i ppm 0079 p135 Sb 1 6.1 vL 3.0000 ppm 0079 p135 Sb 2 0.25 0.2500 ppm 0079 p135 Sb 3 0.25 0.2300 ! ppm 0079 p135 Sb 4 2.4 EL 4.2000 ppm 0079 p135 Sb 5 29. L 32.500 

9 ppm 0079 F185" 31: 6 39. 42.350 - ppm 0079 p135 Sb 7 12. vL 16.400 ppm 0079 p135 Sb 3 23. vL 33.430 ppm 0079 1-7135 ‘Sb 9 79. VL 103.000 I ppm 0079 p135 Sb 10 70. 70.40; ppm 0079 p135 Ba 1 62.7 65.200 ppm 0079 p135 Ba 2 36.3 36.000 I ppm 0079 p135 Ba 3 19.2 19.400 ppm 0079 p135 _Ba 4 43.6 4-3.332 ppm 0079 p135 Ba 5 30.1 31.590 - ppm 0079 p135 Ba 6 43.0 43.592 ppm 0079 p135 Ba 7 142. 150.000 ppm 0079 p135 Ba 3 63.1 64.000 ! ppm 0079 p135 Ba 9 13';-'. 196.000 ppm 0079 p135 Ba 10 124. 130.000 — ppm 0079 p135 T1 1 0.023 0.0020 _ ppm 0079 p135 T1 2 0.020 0.0010 ppm 0079 p135 T1 3 0.20 0.1970 ppm 0079 p.135 :11 4 0.024 0.0020 I ppm 0079 p135 T1 5 24.0 24.000 5 ppm 0079 19135 11 6 46.2 44.400 ppm 0079 p135 T1 7 15.3 16.993 ‘! ppm 0079 1-7135 171 3 36.7 35.300 ppm 0079 p135 T1 9 95.3 99.300 ppm - 0079 p135 T1. 10 49.6 50.000 I ppm 0079 p135 pb 1 13.7 L 22..050 ppm 0079 3135 pp 2 0.033 0.1355 ppm 0079 p135 Pb 3 3.35 0.7000 i ppm 0079 p135 pr: 4 14.4 14.770 ppm 0079 1-7135 pp 5 96.5 94.100 I ppm 0079 p135 Pb 6 35.6 35.700 ppm 0079 p135 Pb 7 40.; 360.000 ppm 0079 p135 Pb 3 62.4 62.700 i ppm 0079 3135- pb 9 193. 205.000 ppm 0079 p135 Pb 10 195. 195.000 ppm 0079 p135 31 1 9.9 9.0000 . ppm 0079 F185 Bi 2 L 0.004 0.0200 FPTM 0079 p135 31 3 L 0.004 0.0200 ppm 0079 p.135 31 4 4.5 4.7000 I ppm 0079 p135 3'1 5 19.1 19.000 ppm 0079 p135 Bi 6 33.3 33.300 ppm 0079 p135 31 7 15.1 14.500 . : ppm 0079 p135 31 3 30.3 30-300 - ppm 0079 p135 Bi 9 96.3 97.100 ppm 0079 p135 Hi 10 40.6 40.500 i ppm 0079 p135 U 1 0.032 0.0320 . ppm 0079 p135 U 2 0.50 0.4690 ppm 0079 p135 U 3 0.45 0.4430 _ ppm 0079 p135 U 4 0.11 0.1090 ppm 0079 p135 U 5 43.9 49.700 ppm 0079 p135 U 6 39.3 39.150 ! ppm- 0079 p135 U 7 20.3 1.. 23.000 ppm 0079 - p135 U 3 33.7 34.000 ppm 0079 p135 U 9 35.4 L 92.950 I _ 

ppm 0079 p135 U 10 106. 109.690 

I 1475 rows selected. 
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