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Introduction

This intercalibration exercise was organised with the aim of providing to
the participating laboratories z possibility of testing the performance of
their snalytical methods and to acquire basic data for establishing reference
values for a number of stable elements and natural radionuclides in the
sediment material SD-N-1/2.

Description of the Material

The materlal used in this ezercise is a natural fine-grained sediment
collected in 1979 from the top 0-30 cm layer of the North Sea floor in the
coastal zone near the Scheldt Estuary. After drying, grinding and sieving, it
was homogenized in a rotary drum for one week. A sub—sample of this material
was used for the preparation of SD-N-1/1 for intercomparison of artificial
radionuclide measurements, The remaining portion, after additional
homogenization, was dispensed into 400 polyethylene bottles, with double
seals, each containing 25g of dry material. The loss of weight on drying 1l-2g
portions of the material in an oven at 105~1109C was found o be l.5%. The
approximate mineral composition of the matrix is the f£ollowing:

60% quartz 6% feldspar

20% calcite 3% NaCl
10% clay minerals 1-2% pyrite

Homogeneity Tast

Homogenelty tests were performed on a number of samples selected at
random, by measuring Cr, Cs, Fe, Hf and Eu in 100mg aliquots by the
instrumental non—destructive neutron activation method in the IAFA's
Laboratory at Seibersdorf and amalyzing Cd, Cu, Mn, Pb and V in 200500 mg
sample aliquots by flameless atomlc absorption technique following sample
decomposition at the Monaco lLaboratory. In neilther case did the relative
standard deviation exceed 4%. The “between samples”™ variances showed no
significant differences from the "within sample"” variances for all the
elements tested (at the significance level of 0.05). Additional homogeneity
tests were carrled out by direct gamma spectrometric measurements of K=40,
Ti-208, Bi-214, Pb~214, Ra-226 and Ac~228 nuclides on intact samples and alpha
spectrometric measurements on thorium and uran{um isotopes following
radiochemical separation. A high degree of homogenelty with respect of
thorium and uranium isotopes on a microscale baslis was further confirmed by
one of cthe participants using a fission track technique (Lab.10).
Satisfactory homogeneity with respect of a number of artificial radiocnuclides
was demonstrated in an earlier intercomparison exercise (1).

Sample Dispatch and Data Return

During 1983 the samples were dispatched to 69 laboratories which had
expressed interest in participating in either trace element and/or nmatural
radionuclide intercomparison measurements. By the end of the year the
response from participants was disappointingly low and the number of results
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reported was insufficient to establish mesningful reference values. The
termination of the intercalibration exsrcise was therefore postpomed until the
end of 1984, during that time 35 addiriopal requests for the intercalibration
sample were received. Altogether 98 laborarories from 42 Member States joined
this intercomparison. By October 1984, 80 laboratories had submitted their
results, with some srill ocutstanding. In ozder to avoid excessive delay in
evaluating the data, it was decided to issue a provisional report based on the
data already in hand, leaving the final evaluation after the remaining
participants had communicated their results (2).

The preliminary report cocatained all the data oun trace alaments retrieved
from reports submitted by the laboratories which had received the material
under the codes SD-N-1 and SD=N-1/1 (which had been originally distributed for
artificial radionuclide measurements) since a certain number of amalysts
reported on both groups of measurements. Natural radionuclides were excluded
from this provisional evaluation because of discrepancies in certain results
which were found difficult to explain without additional confirmatory
analyses. A npumber of laboratories with proven expertise in nmatural
radionuclide measursments were approached and by the end of May 1983,
additional results wers received which helped to improve the situzation to some
extent, although did not resolve the problem completely. This was discussed
in mores detail in (3). A complete list of laboratories and investigators
participating in the trace elements intercomparison exarcise is shown in the
appendiz.

Data lavout .

The analytical results received up to May 1985 are complled in Tables 1 to
44, Each table contains data for ome chemical element. They are arranged in
glphabetical oxder according to their chemical symbols. Potassium, thorium
apd urznium appear at the end of this compillation (Tables 42, 43 and 44,
respectively). In the second column of these tablas, the code numbers of the
participating laboratories are shown. The code number of your lzboratory is
inscribed on page 7 of this report. When a laboratory has used more than one
analytical method, each result is regarded as a separate entry and the method
is distinguished by the addition of a small letter to the laboratory code.

The method code number is composed of two groups of numbers. The group
before the fullstep refers to sample pretieatment, while the group after the
fullstop indicatas the measurement method. The key to this code is given on
page 8.

The number of determinations indicates the number of individual results
from which the laboratory mean was calculated. When no mention was made in 2
participant's report as to the number of determinations made, it has been
taken as only one. In several cases the participants reported up to 12
individual measurements. Since our evaluation programme cannot accapt more
than 6 results for 2 singls element, these values were grouped in pairs to
yield a maximum of sixz composite results. An asterisk by the laboratory’s
mean result identifies those results whichk fall ocutside the accepted ranges
imposed by rejection criteria. These rasults ware excluded from calculations
of the median and the confidence intervals. Under the siga " <" are listed
values reported as being below the detection limit. Although recorded, they
have not been considered in the evaluation.

"DKJ’
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Abgolute standard deviations were calculated from individual
determinations when at least three values were reported, assuming a Gaussian
distribution. The standard deviations are expressed in relative unitg in the
next column. A number of laboratories did not report results of individual
measurements, although their mean values were based on more than two replicate
analyses. In such cases, standard deviations could not be computed and this

is marzked by the sign O in the columm.

In the last column, the measurement errors as reported by the analysts
themgelves are shown. They are composed of two=figure numbers separated by a
fullstop. The first group indicates a magnitude of the random error of the
mean value while the second group glves an estimation of the total error both
as percentages, rounded up to the nearest figure.

In Table 45, concentration values of the 17 least frequently measured

chemical elements are listed, for which the evaluation procedure could not be
- applied because of the insufficient number of data.

Evaluation Procedure and'Cartification of Reference Values

The data were introduced into a computer and processed, using a
statistical programme specially designed for this purpose. The prineciples and
applications of this programme have been described in earlier reports (4, 3).
Briefly, the data treatment consists of identifying and eliminating the
outlying values, calculating the median and setting the confidence intervais.
Calculations are based on the assumption of non—-parametric distribution of
data to which distribution-free statigtics are applicable. Testing for
outliers is performed according to Veglia's procedure (4) and the confidence
intervals are calculated using statiatical tables (§).

Following the IAEA's recent practice, the overazll medians have been
accepted as the most reliable estimates of the true concentration values. As
in the previous intercomparison runs, these values have been classified into

\ . one of the three categories A, B or C, depending or how they comply with the

quaiity criteria assigned to each category. These criteria are based on a
number of arbitrarily chosen conditions developed in the course of the past
JAFA intercomparisons. They differ slightly, depending on the kind of matrix
and the sulte of elements considered. In order to enable direct comparison of
the SD-N-1/2 sample with other IAFA reference materials of a similar type, we
applied in principle the same criteria for certification of trace elements as
those used in the soil S-7 (7). They were origimally formulated as follows:

1) For a given concentration range the relative uncertainty of the overall
median (at a significance level of 0.05) does not exceed the following
limits:
100 - 500 mg/g + 202
10 - 100 ug/g + 30%
0.1 - 10 mg/g = 50%; + 60%
<0.1 mug/g - 50%; + 100X

2) The overall median is based on data obtained by at least two different
metheds.

3) More than half of the medians of all groups of laboratory means obtained
by different analytical methods and calculated on the basis of a least
three results is enclosed inside the confidence limits found for the
overall medizn.
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4) The relative number of laboratory means rejected as outliers does not
exceed: a) 0% {(no outlier), b) 30% and ¢) 350%.

5) The overall median is calculated on the basis of at least the following
number of laboratory means: a) 3, b) 3 and c¢) 2.

A conecentration value for an element (overall median) is classified as the
recommended value with a satisfactory degree of confidence (Clzss A) when it
fulfills the first thrae criteria and criteriz 4b and 3a.

A concentration valus 1s classified as the recommended vzlue with anm -
acceptable degras of confidence (Class B) when it fulfills at least criteria
1, 2, 3, 4¢c and 5a, or 1, 2, 3, 4 b and 5b, or 1, 2, 42 and 3a..

A concentration value is classified as the uncertified information wvalue
{Clags C) when it fulfills at least criteria 4a and 3¢ or 4c and 5b and their
confldence intarval is reasonable for the given concentration leval.

Concentration values which do not even satisfy the reliabllity criteria for
Class C are regarded as meaningless until addirional results are obtained for
the elements concermed.

The following minor adjustments were made:

- in eriterium 1, we strerched the concentration rwanges over 500 ,rug/g
to accomodate the value for manganese which is 777 ,ug/g;

= in order for any element to belong to the category B, we demand that at
least one meaningful result by a different analytical method should be
present in a data set;

= values derived from not lass than three laboratory means obtained by one
method and at least two laboratory means by different methods, are
allocated to elass C, provided no more than 1/3 of the results differ
from the remaining values by one order of magnitude.

As a result of this evaluation, 27 elements were found to qualify for
certification either in Clags A (14 elements) or Class B (13 elements). They
are listed in Table 46. In Tabla 47 the approximate concentration valuas for
16 elements (Class C) which are not certified are shown. Most of them are
likely to upgrade to Class B if a few additional data will become available.
There remain 10 elements which were measured only by one or two laboratoriss.
While reported in Table 45, they have no information value and are pending
clagsification until more data become available. .

Table 48 shows concentratica values for 8 major and minor elements,
together wilth the respective confidence intervals. Even though £ive zmong
them are characterized with quite a good precision (within 1=3X), they cannot
be regarded as certified values as still higher accuracy can be normally
attained in the determinztion of these elements using classical chemical
methods. Nevertheless, these data can be usad as refarence values ia such
cases wherz wmcsrtainties of the order of + 3% are considerad acceptable.



Discussion

This intercomparison exerclse brought altogether more than 900 laboratory
averages, providing analytical results for 61 chemical elements, 51 of which
were consldered for evaluation.

The analytical techniques applied most frequently were: non-destructive
instrumental neutron activation analysis followed by atomic absorptionm,
emission spectroscopy and atomic fluozescenca. Elements possessing radiocactive
properties (potassium, thorium and uranium) wers often measured by their
natural radiation and the radiarion of their decay products using
non-destructive gamma spectrometry. The sulte of elements amalysed and the
number of results submitted for each element were largely determined by the
measuring power and analytical performance of these methods. Thus, the largest
nunber of results were reportad for thorium (77), potassium (47), zinc and
manganese (45 each), iron (43), chromium (39), cobalt (37), copper (35),
cadmium (32), nickel (31), lead (27), strontium and uranium (24 each), for
which at least three of the quoted methods could be successfully applied.
Comparability of median values in the data sub-groups by methods is generally
very good for these elements and the confidence limits of overall medians as
well as the percentage of outliers are all below + 16%. The only exception is
strontium for which 5 ouliers were identified {(21% total) and even though the
remaining data are characterized with a very narrow confidence interval of
less than + 5%, it was classified to group B according to the adopted quality
criteria.

As may be seen in Table 42, a majority of the results for potassium were
obtained by diract gamma counting of i1tg radicactive isotope K~40. To enable
a comparison, the results, originally expressed by the participants in
activity units, were converted to mass units using a multiplier 1 Bg/g =
3.277% XK. This group of dara shows an asymmetrical distribution around the
overall median to a proportion mearly as 1 to 2 in favour of higher wvalues.
Although the median value of gamma spectrometric data (1.56% K) differs only
slightly from those of the AAS and AES groups (1.48 and 1.50% K,
respectively), it is evident that direct gamma counting leads to a slight
systematic error. We have studied the problem in some more detail and
concluded that the observed discrepancy may have originated from an error in
detector efficlency calibration. This disappears when the measurements are
directly ralated to a pure potassium salt (e.g. K2504) measured in the same
geometric configuration. Iazrger departures were observed in the XRF, PIXE and
PIGE measurements. The four available results are higher than the overall
median and only one of them was found to be in the confidence interval, This
observation has no large statistical weight because of a low number of data in
this category, but should be taken as a warning signal by those analysts who
use these technigques.

In order for the potassium value to comply with the quality criteria for
Class A, the lower confidence limit had to be enlarged by 0.04X% K compared to
the originally calculated value. This slight adjustment allowed the inclusion
of all but one result obtained by atomic absorxption spectrometry which can be
ragarded as one of the most rellable amalytical techniques for potassium.

The main reason for classifying a large number of elements into Class B
(i.e. with only an acceptable degree of confidence) was the insufficient
number of available results obtained for them by different methods. These



elements were pradominantly measured by IMAA with only one or two corroborative
measurements by other analytical techriques. The agreement of the results was
generally very good and the percentage of outliers low, thus indicating no
major amalytical problems. With the azrrival of a few more meaningful results
by other than INAA methods, these elements may eventually upgrade to Class A.

Among the elements in the category of uncertified information, values are
either those less frequently measured or the ones characterized by a rather
large scatter of individual data and significant differences between results
obtained by different metheds. In this category, the confidence intervals are
relatively wide as the evaluation criteria provide hers no means to decide
which values are erratic., Mercury, molybdenum and zirconium are typical
examples of these difficult elements. Other "difficult to certify” elements
are those measured exclusively by ona method (hafnium, tantalum). Clearly,
these elements merit some mors consideration and additional analytical effort
is nesded in order to assigne trustworthy concentration values to them. .)

Comparison of analytical performances of the most frequenily used
analytical techniques is not always possible since some of them do mot work
well for certain elements. For instance, such common elements as copper and
lead were measured nz2arly exclusively by atomlc absorption and emission
spectroscopy whereas the lanthanidas, antimony and caesium were nearly
exclusively analyzed by the neutron activation method. However, for elements
which were easily measurable by both techniques, their performances in terms
of mean values and variances were comparable. Less satisfactory was the
performance of XRF, PIXE and PIGE methcds which showed generally much worse
precision and in most cases preduced tco high results. The propertion of
outliers was highest in this particular category of data, with more than 50X
for aluminium, cadmium and sodium. There were, however, cases where these
methods yielded unbiased results, with no outliers whatever (arseniec, bromine,
zine).

Conclusions

i
The comparative effort of 98 laboratories participating in this .
intercomparison exercise enabled certification of concentration values for 27
traces elements, Another 16 trace and 8 major elements recelved a class of
information value with a good prospect of upgrading gome of them to a higher
class.

A great majozity of submitted results were of very good quality with the
low overall proportion of outlying values not exceeding 7.5%. Only 13 out of
61 measured elements had two or more outlying values in the dara sets. Marked
progress was observed not only in the overzll quality of analytical results
but also in the number of well-determined elements compared with earlier
intercomparison studies. This reflects improvements in amalytical measuring
techniques as well as better analytical quality control exercised by the
participating laboratories.

The SD-N~-1/2 sediment saﬁple is very similar to the IAEA Referemce Soll S§5-7
-with respect of the number and the type of chemical elements certified.
Additional are reference values fors Ba, Br, Cd and Lu while missing are: Dy,
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HE, Ta, Y and Yb. The sediment has more silicon and less calcium than the
soil S=-7 (28% vs. 187 and 5.3% vs. 16.3%, respectively). Concentrations of
other major elements and the rare earth elements Co, Cs, Mn, Ni, Rb, S¢, Th, V
and U are much the same within + 302, but As, Br, Cd, Cr, Cu, Hg, P, Pb, Se,
Sr and Zn are two to ten times higher than in the s0il. These two reference
materials are thus complementary, covering element concentration ranges often
encountered in the natural enviromment.

Note

The results presented in this report are subject to further revision and
re-evaluation with the admisgion of additional anmalytical data. The users of
the reference material SD-N-1/2 are therefore encouraged to report all
neaningful data as well as any remarks and comments on the sample and the
reported concentration values which may help achieve this objective. They
will be notifiled of any changes in the certification status of the sample that

may result.
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Coda Numbers of Sample Pretrsatment Methods

0 No pratreatment or not communicated

1 Dry dilution by mixing powder

2 Pellets formation

3 Alkaline fusion (carbonates, borates)

4 Acid fusion

5 Acid digestion including HF

6 Acid digestion without HF (HNOj3, HCL, HC1O4, HpSO4 or mixture)
Code Numbers of Measuring Methods

.0 Not glven or not clearly stated

.10 Neutron activation (without specification)

A1 Neutron activation (instrumental)

12 Neutron activation (wilth radiochemical separation)

.20 Atomic absorption (without specification)

$21 Atomic absorption (flame technique)

22 Atomic absorption (graphite furmace)

+23 Atomle absorption (hydride generation)

.24 Atomic absorption (cold~vapour technique)

30 Emission spectroscopy

.31 Flame emission spectroscopy

+32 ICP (plasma AES)

.33 Polarography

o34 Fluorimetry

.35 Colorimetzry

.40 X-ray fluorescence (without specification)

4l Energy-dispersive XRF

42 Wavelength~dispersive XRF

<51 PIXE (proton=induced X~-ray emission)

.52 PIGE (proton=induced y-ray emission)

.60 Gamma-ray spactroscopy (without specification)

.61 Gamma=-ray spectroscopy (germanium detector)

62 Gamma-ray spectroscopy (Ra-226 line 186 ReV)

.63 Gamma-ray spectroscopy (Pb=214 and/oz Bi-214 line(s))

64 Gamma-ray spectroscopy (Ra=226 + Pb=214 + Bi-214 lines)

.70 Alpha spectrometry

.80 Emanation method

.90 Fisslon track counting



TARLE NG: 1

RESULTS 0OF INTERCOMFARISON FORI
dg IN SD-N-12

UNITiug/3
NG.OF AES. REl » S5TIM.
NO. LAB.CODE METH.COCDE DETERM. LAR.MEAN 3STND.DEV. STND.DEVA LAR.ERROR %
i 30 0.11 1 1497 - - Q6.
- lla Q.11 é 2.00 0 0 10.
3 5 0.11 4 2.03 <45 22.22 -
4 &8 2.41 5 2.10 0 0 224
5 74 0-11 é 2.30 0 0 10.
6 18¢ 632 b 2.70 - - 07.
7 18e 6420 b 3.00 - - 00.
8 g4 0.11 4 3.23 0 0 ai.
? 8 5.21 ) 3.90 0 0 « 28
10 ) 5.32 E.00Q
CONT'D
SuUririaryYy OF RESULTS FOR &g
UNITiug/s
LABORATORY MEANS: 9
NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIONS 34
LABORATORY MEANS g
NUMBER OF ACCEPTED RESULTS
INDIVIDUAL DETERMINATIGNS: 34
TOTAL RANGE OF LAGORATORY MEANS! 1.97 - 3.9
RANGE OF ACCEFTED LABORATORY MEANS 1.97 - 3.70
FPERCENTAGE OF OUTLYING LABCRATORIES 0
QUERALL MEDIAN OF ACCEFTED LABCRATORY MEANS 2.30

CONFIDENCE LIMITS QF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 2.00 - 3.

&



TABLE NO? 2

RESULTS OF INTERCOMFARISON FORI
Al IMN SD—N-—1.2

UNIT: %
NC.QF AGS. REL. E3TIN.
NO. LAR.CODE HMETH.CODE [DSTERM. LABR.HMEAN STND.DEV. STND.DEVZ LAR.ERROR %
1 73 .11 4 3.34 «03 1.90 -
2 &7 5.32 4 2.47 Q ) 04,
3 79 2.11 3 3.83 «18 5.01 Q5.
4 25 0.40 ) C3.84 .03 2.24 2.
s g . 5.21 ) 3.58 0 Q .11
é 30 34358 1 3.70 - - G4,
7 21a .11 ) 372 0 0 ¢2.
g 84 0.11 3 3.74 «04 1.01 Qt.
? 55b 5.32 3 3.74 0 ¢ 2.
10 18a 3.32 i 377 - - Q1.
11 ) 5.32 & 379 .04 97 01.
12 a8 .21 ) 3.85 0 0 QL.
13 i8d £.20 i 3.87 - - 01.
14 18b 5.32 1 3.92 - - 01.
18 78 5.32 1 3.4 - - 3.
14 42 g.21 é 4.01 0 0 01.
17 &3 2.82 é 4.82 * ¢ 0 15.
i8 12 2.52 é 4.95 # 1.21 24.40 10.20
19 ? 2.41 1 5.31 * - - 07.
CONT’D
SuUMMMARY OF RESULTS FOR Al
UNIT: %
LABORATORY MEANS: 19
NUMGER OF REFORTED RESULTZ
INDIVIDUAL CETERMINATIONS 73
LABORATORY MEANS 14
NUMBER OF ACCEFPTED RESULTS
INDIVIDUAL DETSRMINATIONS: 40
TOTAL RANGE OF LARORATORY MEANS: 3.34 - 5.31
RANGE OF ACCEFTED LAEBORATORY MEANS 3.34 - 4.01
FERCENTAGE OF QUTLYING LARORATORIES 14
QVERALL MEDIAMN OF ACCZPTEZD LARORATORY MEANS 3.75

CONFIDENCE LIMITS OF THE QUERALL
(=DIAN AT THE .05 SIGN.LEIVEL 3.53 - 3.2
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TABLE NO: 3

RESULTS OF INTERCOMFARISON FOR:

As IN SD—-N-—-1.2

ESTIM.
LAG.ERROR %

[y
[ory

UNIT:ug/g
NG.OF ABS. REL.
NO. LAB.CODE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ
1 3& 4.22 1 27.00 - -
2 &3 2.51 - 35.00 0 0
3 30 0.11 1 42.00 - -
4 . &3 -4l 5 42.00 ¢ 0
5 30b 5.23 8 42.40 0 0
6 82 0.20 5 43.00 0 0
7 84 0.11 4 49.20 0 0
8 18 G.11 1 49.70 - -
? 18¢ 6432 1 50.20 - -
10 la Q.11 4 5§5.00 Q 0
5 ¢-11 4 57.00 3.72 6437
12 &7 5432 4 60.00 Y ¢
13 21b 5.40 1 41.50 - -
14 8¢ 0.1l 4 £6.00 0 0
15 264 Q.40 ) 6700 316 4.72
is 72 E.23 1 76.00 - -
17 74 011 ) 101.00 * ¢ 0
CONT D

SUMMAaRY OF RESULTS FOR As

UHIT Iug/9

LARURATORY HEANS:
NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIOMS

LABORATORY MEANS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS:
TOTAL RANGE COF LABORATORY HEANS: 27.00
RANGE OF ACCEFTED LABORATORY MEANS 27.00
FERCENTAGE OF OUTLYING LARORATORIES
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
HEDIAN AT THE .05 SIGN.LEVEL 42.40

1?.
05.
17

12

07.
19.
Q7.
04.
05.
05.
Q6.
O?'
¢5.
Q8.

4~
o ®

17

16
55

101.00

- 7400

49.95

40.00
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TABLE NO: 4

RESULTS 0OF INTERCOMFARISON FOR:

Aug IN SD-N-—1/2

UNITing/3
NO.COF ABS. REL. ESTIN.
NG. LAB.CODE METH.CODE OETERM. LAB.MEAN STND.DEV. STND.DEVZ LAR.ZRROR X
1 30 0.1 1 31.00 - - 03.
2 5 0.11 4 35.00 0 0 -
3 84 0.11 3 26.00 0 0 11.
4 212 0.11 6 42.00 0 0 12,
3 B 0.22 6 59.00 * 0 0 .34
CONT‘D
SUMMARY OF RESULTS FOR au
UNIT:ug/g
LABORATORY MEANS: 5
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERHMINATIONS 21
LABORATORY MEANS 3
NUMBER OF ACCEPTED RESULTS
INDIVIDUAL DETERMINATIONS: 15
TOTAL RANGE OF LABORATORY MEANS! 3t.00 - 59.00
RANGE OF ACCEFTED LABORATORY HEANS ' 31.00 - 42.00
FERCENTAGE OF OUTLYING LABORATORIES ) : ’ 20
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS 35.50

CONFIDENCE LIMITS OF THE OVERALL
HEDIAN AT THE .05 SIGN.LEVEL -

-
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TABLE NO! 5

RESULTS OF INTERCOMFARISON FOR:

Ba IN SD-N—-1/2

STHD.CEV.

AES. REL .

ESTIN.

STNG.DEVZ  LAB.ERROR %

UNITiua/3
NG.OF
NO- LAB.CODE METH.CODE CETERM. LARB.HMEAN
1 30 0«11 1 157.00
2 18b 5.32 1 234.70
3 &7 5.32 4 252.00
4 15 0.11 1 253.50
5 i3 3.32 . 1 285.10
é 78 5.32 i 2754.00
7 77 2.11 3 280.80
8 B4 0.11 4 381.20
? 42 5.21 & 282.00
10 2 6.32 & 288.50
i1 21a G.11 é 29G.00
12 23 5.32 3 297 <47
13 g8 5.21 b 308.00
14 71 0.1% 6 310.00
18 80 0.11 4 310.00
14 E5h 5.32 3 315.00
17 pR:T 5.20 b 338.00
19 5 0.12 4 342.25
19 21b 5.40 1 347.00
20 74 0.11 6 3968.00
CONT'D

SUMHMaRY OF RESULTS FOR
UNIT:ug/sg -

(B
ODSrY 1 3 D1
L ]
[ ]
[Sad

o
.
o
o~

0
b

LABORATORY MEANS:

NUMBER OF REPORTED RESULTS

[ =T T |

~4
-

are

1)
-

ol
»

1 OOOOWOH OO I
ool <

|t
«
L)

(6]
(&

[ I |

INDIVIDUAL DETERMIMNATIONS

LABORATORY MEANS

NUMGER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS:

TOTAL RANGE OF LABORATORY MEANS:

RANGE OF ACCEPTED LABORATORY MEANS
PERCENTAGE OF OUTLYING LAGORATORIES

OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
I 1

KEDIAN AT THE .08 SIGN.LELEL

197.00
197.00

Zraunn

L

14.
03.
01.
10.
Q2.
Q4.
08.
15.
01.

07.
03.
02.
07.
10-
04.
15.

13.
Q4.

395
395.

%)

T4,

é8

00
00
¢

~)
12
[43]

[l
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RESULTS 0OF INTERCOMFARISON FOR:

Sr IN SD—-N~1/2

UNIT:ug/3
NG.OF ABRS. Rel. ESTIM.
NO. LA&B.CODE M=TH.CODE DETERM. LAB.MEAN S5TND.DEV. STHD.DEVZ LABC.ERROR X
1 &8 S.41 5 28.090 0 ¢ + 07
2 30 0.11 1 39400 - - 03,
2 24 0.40 & 45.83 2.01 4.38 na,
) 15 8.1l 1 E0.49 - - 0%.
g 84 a1 3 50.43 27 «54 0t.
é -] g.11 4 53.50 1.791 .58 -
7 21ia 011 b 59.00 0 0 05.
g &3 2.51 & £92.00 0 Q 13.
2 a4 0.11 4 44«60 ¢ ¢ 04,
10 11 Q.40 i 86.00 - - 0S5,
11 73 .11 b 395483 # 11.41 258 -
CONT‘D
SUMMARY OF RESUOLTS FOR EBr
UNIT:iug/9
LABRGRATORY MEANS: 11
NUMBER QF REFORTED RESULTS
INDIVIDUAL DETZRHINATIONS 43
LAGORATORY MEANS 10 -
NUMBER OF ACCEFTED REBULTS
INDIVIDUAL DETERHMINATIONS: 37
TOTaL RANGE OF LABDORATORY MEANS! 28.00 - 395.83
RANGE OF ACCEFTED LABRORATORY MEANS 28.00 - 84.00
FERCENTAGE OF DUTLYING LABORATORIES 9
CVERALL MEDIAN OF ACCEFTED LARORATORY MEANS 81.97
CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SICGN.LEVEL 39400 - 44.5Q



TABLE NG! 7

- 15 -

RESUL TS OF INTERCOMFARISON FOR:

Ca IN SD—N-12

UNIT:Z
- ND.OF ABS. REL » ESTIN.
NO. LAB.CODE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ LAR.SRROR %
1 79 ~.11 3 4.50 .20 677 07 .
2 26 0.40 4 4.77 .40 5.36 08.
3 &7 5.3 4 4.92 0 0 01.
4 30 0.11 1 5.00 - - 05
5 88 0.11 é 5.00 0 0 01.
é 42 5.21 4 5.12 0 0 01.
7 8 5.21 é 5.18 0 0 .17
8 18a 3.32 1 5.22 - - 01.
9 §5h 5.32 3 5.31 0 0 03.
10 73 0.11 6 5.31 .43 5.18 -
11 84 0.11 2 5.32 .01 .14 00.
12 18d 5.20 1 £.33 - - 01.
13 18b 5.32 1 5.36 - - 04.
14 & 5.32 6 5.37 07 1.23 01e
15 78 5.32 1 5.44 - ~ 02,
15 21b 5.40 1 5.50 - - 03.
17 24 o.11 3 5.46 0 0 25.
18 21a 0.11 4 5.84 0 0 03.
19 76 5.31 3 .05 .16 2.58 .10
.. 63 2,41 5 530 0 0 .03
21 43 2.51 4 be64 0 0 25.
22 9 2.41 1 8.80 * - - OL.
CONT’D
SUMMARY OF RESULTS FOR Ca
UNIT:%
LABORATORY MEANS: 22
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS a1
LABORATORY MEANS 21
HUMBER OF ACCEFTED RESULTS .
INDIVIDUAL DETERMINATIONS: 80
TOTAL RANGE OF LABORATORY MEANS: 4.50 - 8.80
RANGE OF ACCEFTED LABORATORY MEANS 4.50 - Y
PERCENTAGE OF OUTLYING LARORATORIES 5
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS 5.32
CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN-LEVEL 5.12 - 5.40
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TABLE NG! 8

RESULTS OF INTERCOMPARISON FORG
cd IN SD-—N-—-1/2

UNITug/8
NO.OF ARS. REL. ESTIN.
NO. LAR.CODE METH.CODE ODETERM. LAGMEAN S5TND.DEV. STND.DEVE LAR.ERROR %
1 &7 £.32 4 1.50 ¥ 0 Q 7.
2 44 .21 3 4.08 » 0 0 3.
3 &8 2.41 k] $.20 % 0 0 .32
4 39 4133 é 7«40 4] 0 Q4.
5 42 5.22 ) B+40- ¢ ¢ 10.
& 13 4.21 & 8.93 .58 6.18 ¢3.
7 38 .21 1 .03 - - Qs.
8 74 0.11 & 2«34 ¢ 0 08.
g ag 5.22 é ¢.41 Q 0 1C.
10 37 .22 1 9.90 . - - .10
11 &9 6.22 é 10.00 0 Q 20,
12 18¢ 6.32 1 10.30 - - 03.
13 19 6421 3 10.39 0 o] 03.
14 a4 6.11 4 10.90 0 4] Cb.
i5 4 5.21 é 10.97 «20 1.79 05
14 21a 0.11 & 11.00 0 0 14
17 82 0.20 5 11,00 0 0 ¢s.
13 72 5.22 1 11.10 - - 2.
1?9 8 5.21 é 11.2¢ 0 ¢ 04
20 24 5.21 1 11.50 - - -
21 44 5.21 & 11.58 .23 1.76 03.
22 146 5.21 1 12.00 - - -
33 18e 420 1 1200 - - 00.
24 EEh 5.32 3 12.00 0 0 03.
28 1 $.21 3 12.07 74 .11 -
26 55a 632 3 12.10 0 0 Q6.
27 54 5.21 5 12.50 0 0 Q2.
28 54 621 é 12.72 40 4.72 01.
a9 77 £.32 3 12.80 0 0 -
30 I3 £.22 & 13.30 «11 «82 01,
31 21b 2.40 1 17.70 *# - - Qé.
32 & 5.32 é 22.00 * 0 ¢ 0g.
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CONT‘D
sSUMMARY OF RESULTS FOR Cd

UNIT:ug/g

LABORATORY MEANS!:

NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS

; LABORATORY HEANS
NUMBER OF ACCEPTED RESULTS
INDIVIDUAL DETERMINATIONS:

. TOTAL RANGE OF LABORATORY MEANS! 1.50

=
J

RANGE OF ACCEFTED LARORATORY MEANS 780
FERCENTAGE OF QUTLYING LABORATORIES
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS

CONFIDENCE LIHITS OF THE. GVERALL
MEDIAN AT THE .05 SIGN.LEVEL 10.00

108

22400

13.30
16
11.00

12.00



TABLE NO: 9
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ISON FOR:

Ce IN SD—N—-:
UNITiug/3
3 ™ —— g UF QES. REL‘ E-‘THl
ND. LAB.CODE METH-CODzan. |sp.mean 5THD.DSU. ST DEVY LEEiééﬁoa .
2 21 0.11 ¢ z3.00 0 0 .
3 80 011 4 39.00 0 0 52'
5 1§ 911 4. s55.60 - - 0o
s 31 e 1 % 4 6 5?'80 0 o 0‘-
78 %L1 3 0.3 .06 .09 00
- oy 1 80.70 - - o
= . & 41.02 . X
10 40 011 5 galag 1047 . 2.2 02,
11 21b 540, 4 435.00 Y 0 7.
- CONT'D
SUMMARY OF RETS FOR Co
UNIT:ug/3
LABORATORY HEANS:
NUMBER OF REFORTED RESULTS EANS 14
INDIVIDUAL DETERMINATIONS 53
LABORATORY MEans
MUMBER OF ACCEPTED RESULTS ASURATURY MEANS 13
INDIVIDUAL DETERMINATIONS: 49
TOTAL RANGE OF LABORATORY 51.00 93.45
- - 3.6
RANGE OF ACCSPTED LABORATO 51.00 ) -+ 90
FERCENTAGE OF QUTLYING LAS ,
OVERALL MEDIAN OF ACCEPTEDRY MEANS 4035
CONFIDENCE LIMITS OF THE ¢
MEDIAN AT THE -05 SIGN.LE! £a.20 5200
wer e o - 6.
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TABLE NGO 10

RESULTS O0OF INTERCOMFARISON FOR
Co IN SD—N-—-1/2

ESTIN.
LAB.ERROR %

UNIT:iug/s
. NO.OF AES. FEL.
NO. LAR.CODE METH.GCODE DETERM. LAGB.MEAN 3THD.DEV. STND.DEVY
1 75 5.20 2 1.29 = - -
2 13 b.21 b 7.48 77 13.2¢9
3 29 5.32 5 8.50 0 0
4 £8a $.32 3 8.40 0 0
5 7 5.21 5 .40 0 0
b g4 6.21 6 10.490 41 5.83
7 g 5.21 6 10.483 0 0
g 18¢c 6+32 1 10.7¢ - -
? g8 5.22 6 10.77 0 0
10 ki Q.11 1 10.80 - -
i1 42 £.22 é 11.20 0 ¢
12 60 G.11 s 11.23 0 0
13 T 6221 5 11.44 o158 1.32
14 28 0.4Q 6 11.48 «53 4.57
18 59 0.11 1 11.70 - -
14 &7 5.32 4 12.00 ¢ 0
17 15 O.11 1 12.0%8 - -
18 57 0.11 3 2.10 0 0
19 86 ¢.11 3 2.12 208 «458
20 24 5.21 1 2.2 - -
21 72 5.22 1 12.30 - -
a2 21la 0.11 ] 12.40 ¢ 0
23 55b 5.32 3 12.40 0 0
24 18e 6.20 i . 12.80 - -
25 38 6.21 i 12.70 - -
26 71 0.11 & 12.%90 0 0
27 a0 0.1 4 13.00 0 0
28 4 5.01 6 13.03 «43 3.31
29 74 G.11 & 13.50 v 0
30 54 0.11 4 13.50 0 0
31 17 .11 -] 13.72 1.52 11.04
32 19 .21 3 13.92 ¢ 0
33,05 0.11 3 - 14.00 0 e
34 77 5.32 3 13.50 - 0 0
25 14 5.2 1 18.00 = - -
34 1 6421 3 21.30 * 108 4.92
37 & .32 é 33.50 * «34 3.54

07,
13.
23.
15.
01'
+18
04.
05.
Q2.
02.
05.
01.
05,
10.
05.
03.
23.
01.

Q2.
03.
02.
04.
10.
¢5.
08-
<05
04
10.
«10
04.

-

04,
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CONT’D
SUMMARY OF RESULTS FOR Co

UNITiug/3
LARORATORY MEANS!
NUMBER OF REFCRTED RESULTS

INDIVIDUAL DETERMINATION

LARCRATORY MEANS

INDIVIDUAL DETEZRMINATIONS!

TOTAL RANGE OF LABORATORY HMEANS! 1.29
RANGE OF ACCEPTED LABORATORT MEANS 7«48
FERCENTAGE OF QUTLYING LABORATORIES

OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LZVEL 11.20

37

137



TABLE NO% 11
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RESULTS OF INTERCOMFARISON FOR:

Cr IN SD—-N—1-2

© 10

UNITIug/q
NO.OF ABS. REL . ESTIN.
MO. LAB.CODE METH.CODE DETERM. LARB.MeAN STND.DEV. STNDL.DEVZ LAR.ERROR %
1 16 6.21 1 51.00 - - -
2 3 6.21 3 73.73 8.55 11.5¢ -
3 b4 6.21 s 79.40 10.05 12.44 13.
4 &4 6.21 3 83.00 0 0 b
g 11 0.40 1 74.00 .- - 47.
& 13 6421 & 110.20 18.27 14.58 9.
7 55a 632 3 115.00 0 9 04.
8 7 5.21 4 121.25 1.24 1.04 233
4 38 4.21 1 123.00 - - 08.
7 5.21 s 124.00 0 0 20.
i1 &7 £.32 4 124.00 0 0 08.
12 37 6.22 1 125.00 - - «158
13 B4 &.21 b 133,67 5.86 £.13 01.
14 80 0.11 4 140.00 4] 0 Q7.
15 55b 8.32 3 142.00 0 ¢ 02.
- 18a 3.32 1 144.50 - - Q2.
i7 50 g.11 5 144.338 ¢ Q Q4.
18 8 5.22 é 147 .30 9 0 «29
19 21b 5.40 1 148.00 - - 10.
20 4 5.21 6 149.58 2.37 1.33 «05
21 84 0.11 3 150.42 30 £ 20 00.
22 24 £5.21 1 151.00 - - -
23 30 0.11 i . 151.00 - ~ 03.
24 7 6.1t 3 154.00 0 V] 10.
28 21a 0.11 4 158.00 0 0 Q5.
264 15 .11 1 159.50 - - C4.
a7 42 5.21 b 1461.00 0 0 Q2.
28 ) 5.32 & 144.47 5.28 3.21 03.
2 73 0.11 -} 144.83 10.45 b5+448 -
30 29 5.32 5 1856.00 4 0 08.
3t 59 0.11 1 164.00 - - 1G.
32 82 0.2¢ 5 1556400 0 0 0%.
33 84 0.11 3 148.%0 0 0 0%
34 71 G.11 4 167.00 -0 0 ¢8.
38 70 0.20 b 173.00 - - 14
24 74 0.11 é 175.00 0 ¢ 03.
37 g 0.11 3 175.33 o8.50 16.24 -
38 19 .21 3 213.84 0 0 03.
32 43 2.51 ) 240.00 * 0 0 24.
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CONTD
sSuUuMMaRY OF RESULTS FOR Cr

UNIT:iug/3

LABORATORY HEANS!
NUMBER OF REPORTED RESULTS

INDIVIDUAL DSTERMINATIONS

LAGCRATORY HEANS
NUMBER OF ACCEFTED RESULTS ‘

INDIVIDUAL DETERMINATIONS:

TOTAL RANGE OF LAEORATORY NEZANS!

RANGE OF ACCEFTED LARCORATORY MEANS
EZRCENTAGE OF QUTLYING LABCRATORIES

OVERALL MEDIAN OF ACCEFTED LABORATCRY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL

51.00
51.00

125-90

740.00
213.84
3
148.79

151.00



TABLE NO: 12

RESULTS OF INTERCOMFARISOMN FOR!
s IN SD—N—1./72

UNIT ua/s
NO.OF ABS. REL. ESTIM.
N0. LAR.CODE MSTH.CODE DETERM. LABCMEAN STND.DEV. 3STND.DEVZ LAB.ERROR %
1 54 5.21 é J.%8 .08 2.01 02.
2 587 G.11 3 410 ¢ 0 Q7.
4 40 0.11 5 4.21 0 0 1.
5 15 g.11 1 - 3.30 - - 03.
b 80 .11 4 4.80 ¢ 0 05.
7 86 0.11 3 4.97 04 +38 01.
g 74 .11 ) 4.98 0 4] 03.
? 21a 0.11 L) 5.40 0 0 Q5.
10 30 0.11 1 5.42 - - Q4.
11 ) 0.11 4 5.40 +48 B.43 -
12 59 D.11 1 5-60 - - 10.
_ CONT'D
SuMMAaARY OF RESULTS FOR Cs
UNITiug/s
LABORATORY MEANS: 12
NUMBER OF REPCRTED RESULTS
’ INDIVIDUAL DETERMINATIONS 44
LABORATORY MEANS 2
NUMBER OF ACCEFPTED RESULTS
; INDIVIDUAL DETERHMIRATIONS: 34
TOTAL RANGE OF LABORATORY MEANS: 3.98 - 5.60
RANGE OF ACCEFTED LABORATORY MEANS 3.98 - 5.40
PERCENTAGE OF QUTLYING LABORATORIES 0

OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS 4.89

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 411 - .42
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TABLE NO! 13

RESULTS OF INTERCOMFARISON FOR:
Cu IN SD—N—-1.2

UNIT:ug/g
NO.OF AES. REL. E5TINM.
NO. LAR.COCDE METH.CODE OETERM. LAR-MEAN STND.CEV. STND.DEVY LAR.ZRROR %
1 13 $.21 é £3.40 5.41 16.13 05«
2 33 5.22 & 54435 + 34 « &3 Q1.
3 82 8.20 ] §3.00 0 0 14.
4 69 .22 4 §0.00 0 0 i7.
5 g8 5.22 6 6070 0 0 03,
) 19 6.21 3 &4.07 0 0 Q1.
7 18¢ 5.32 1 67 .80 - - ¢c2.
g 37 622 1 48.00 - - «10
? ) 5.32 6 68.07 1.03 1.51 01i.
10 38 6421 1 68.10¢ - - 06
11 58b §.21 3 §9.00 0 ¢ Q4.
12 7 5.21 5 70.0¢ ¢ ¢ 05.
13 75 Sa 20 : 70.30 - - -
14 73 5.22 1 70.40 - - 01,
15 18e 6+20 1 71-30 - - 01.
14 &7 §.32 4 72.00 Q ¢ 03,
17 b4 6.21 5 .~-33 «32 71 01.
18 854 $-21 ] 72.50 383 5.25 0l.
19 42 5.21 6 72.80 0 Q 00.
2 8 5.21 6 74.40 0 0 «03
21 4 5.21 ) 74.97 «70 1.21 «Q5
22 1% 5021 i 75400 - - -
Ky 21ib 5.40 1 75.20 - - 03.
24 T2 5-21 1 75-20 - - -
5 11 0«40 1 76.00 - - 0%,
24 68 2.41 5 76.00 0 0 »12
7 29 2.32 3 76.70 0 0 6.
29 b4 6.21 3 78.00 ¢ 0 ¢3.
30 &3 2.581 ) 82,50 0 0 14.
31 7¢ 0.20 1 83.70 - - .18
32 883 5.21 3 92.00 0 0 04,
33 77 T, 8.3 3 102.4Q * 0 0 - s
34 74 5.21 4 109.50 * 719 . 554 214
35 1 .21 3 129.53 * 24.89 19.21 -

@
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CONT'D

SuUMMaRY OF RESULTS FOR Cu

UNITiug/3

LABORATORY MEANS!

NUMBER OF REFORTED RESULTS

INDIVIDUAL DETERMINATIONS

LAGORATORY MEANS

NUMBER OF ACCEFTED RESULTS
INDIVIDUAL
TOTAL RANGE OF LABORATORY HEANS!
RANGE OF ACCEPTED LABORATORY MEANS
PERCENTAGE OF OUTLYING LABORATORIES
OVERALL MEDIAN OF ACCEPTED LABORATORY HEANS

CONFIDENCE LIMITS OF THE OQVERALL
MEDIAN AT THE .05 SIGN.LEVEL

DETERMINATIONS!

53.40
53.40

458.10

35
129

32

119

129.53
200
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TABLE NO! 14

RESUL TS OF INTERCOMFARISON FOR:
Eu IN SD—N-—-1/72

ESTIN.
LaB.ERROR &

UNIT:ua/g
NO.OF ABS. REL.
NGQ. LAGR.CCDE METH.CODE DETERM. LARB.MEAN STND.DEV. STND.DEVZ

1 17 0.11 3 1.06 .12 10.82

2 84 0.11 4 1.07 0 0

3 59 0.11 1 1.10 - -

4 57 0«11 3 1.12 0 0

5 50 0-11 5 1.12 0 0

é 21a 0.11 é 1.14 Q 0

7 15 g.11 1 1-15 - -

g 30 Q.11 1 1-16 - -

? 84 0.11 3 1.14 «03 277
10 31 B.32 ) 1.19 0 ¢
11 80 6.1l 4 1.3¢ 0 ¢
12 26 0.40 6 1.31 «04 3409
13 71 0.11 - 1.31 0 0
14 74 C.11 4 1.31 0 Q
CONT’D

T[UMMARY OF RESULTS FOR Eu

UNIT:iug/g .

LABORATORY MEANS:
NUHEER OF REFORTED RESULTS
INDIVIDUAL DETZRMINATIONS

LARORATORY MESMS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL CGESTERMINATIONS:
TOTAL RANGE OF LABGRATORY MEANS: 1.06 -
RANGE OF ACCTFTED LAGORATORY HEANS 1.06 -
FERCENTAGE OF OUTLYING LABORATORIES ‘
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 1.12 -

10.12
19,
10.
04.
03.
Q3.
. @5
Q5.
Q3.
02.
08.
Q3.
°9I
05.

14
85
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TABLE NC: 1 .

RESULTS OF INTERCOMPARISON FOR:

Fe IN SD-—N-1/2

UNIT:Z
NO.OF ABS. REL. ESTIM.
NO+ LAR.CODE METH.CODE DETSRM. LAR.MEAN STND.DEV. STND.DEVY LAR.ZRROR %
1 1 .21 3 1.07 » .12 11.47 -
2 7 5.2 3 2.51 0 0 05.
3 13 6:21 6 2.82 .29 10.31 0s.
4 15 6.2 1 2.91 - - -
2 11 C.40 1 2.93 - - 1.
6 40 6420 é 3.00 0 0 .07
7 70 0.20 1 3.12 - - .05
8 46 621 5 3.14 .01 .45 01.
.9 38 .21 1 3.19 - - 08.
10 53a .32 3 3.25 0 0 2.
11 &7 5.32= 4 3.33 ¢ 0 02.
12 30 0.11" 1” 3.50 . - - 03.
13 80 - .11 5 3.50 0 0 04.
14 &9 6.22 & 3.50 0 0 04
15 1Ba 3.32 1 3.53 - - 01,
16 59 0.11 1 3.53 - - 10.
17 19 .21 3 3.58 0 0 03.
18 15 0.11 1 3.59 - - 03.
19 8 2.4 5 3.59 0 0 .02
20 L 6421 6 3.61 .13 4.27 01.
21 84 0.11 3 3.8 .01 .14 0c.
22 74 5.21 4 3.64 .03 .91 .08
a3 8 5.21 4 3.64 0 0 .12
24 78 5.32 -1 3.48 - - 03.
a5 §5h 5.32 3 3.70 0 0 02.
26 18b 5.32 1 3.74 - - 03.
27 2ia 0.1t é 3.74 0 0 3.
.28 21b 5-40 1 3.74 - - 02+
29 2 0.00 é 3.78 .03 .92 01.
30 42 5.21 é 3.78 0 0 01.
3 71 0.11 é 3.78 0 0 03.
32 g8 5.2 6 3.79 0 0 01,
33 54 . 5.1 5 3.81 .0 0 0be +
34 84 0.1l A 3.81 0 0 13.
25 74 0.11 é 3.85 0 0 03.
3% 4 5.21 5 3.87 .02 .50 .02
37 124 5.20 1 3.90 - - 09.
38 24 5.21 1 3.94 - - -
39 80 0.1t 4 3.06 0 0 05,
40 3 5.32 6 3.07 .04 1.05 01
41 &3 2.51 ) 4.11 0 0 12.
42 17 0.11 é 4.30 .2 .32 .04
43 9 2.41 1 7.13 ¢ - - 01.
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CONT'D

sSuUririaRY OF RESULTS FOR Fe=

UNIT: 47

LABORATORY HEANS: 43
NUMBER OF REFQRTED RESULTS

INDIVIDUAL DETERMINATIONS 188

' LABCRATORY HMEANS 41

NUMBER OF ACCESPTED RESULTS

INDIVIDUAL DETZRMINATIONS: 154
TOTAL RANGE OF LARQRATORY MEANS! 1.07 - 7413
RANGE QF ACCEPTED LABORATORY MEANS 2.51 - 4.30 )
FERCENTAGE OF OUTLYING LARORATURIES 5 .
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS 3-44
CONFIDENCE LIMITS OF THE QVERALL
MEDIAN AT THEZ .05 SIGN.LEVEL 3.53 - 3.78
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TABLE NO! 18

RESULTS OF INTERCOMFARISON FOR:

Hf IN SD—N-—1.2

UNIT!ug/g
NO.OF ARS. REL - ESTIN.
NO. LAR.CODE METH.CODE [LETERM. LAB.MEAN STND.DEV. STND.DEYYZ LAR.ERROR %
1 30 0.11 1 7.30 - - 05.
2 74 0.11 & 7.45 0 0 Q7.
3 59 0.11 1 7.50 - - 10.
4 21a g.11 é 8.40 0 0 Q5.
S 57 ¢.11 3 8.490 0 0 05.
& 71 0.11 & 8.57 Q 0 11.
7 &0 0.11 5 B8.77 0 0 07.
8 80 0.11 4 9.10 Q 0 Q5.
9 84 0.11 4 11.90 * 0 0 04.
CONT’D
SUMMARY OF RESUL TS FOoOR HFf
UMIT:iug/g
LABDRATORY McANS: ?
NUMBER OF REFORTED RESULTS .
INDIVIDUAL DETERMINATIONS 34
LABORATORY MEANS 8
NUMBER OF ACCEPTED RESULTS
INDIVIDUAL DETERMINATIONS: 32
TOTAL RANGE OF LABORATORY MEANS: 730 11.70
RANGE OF ACCEPTED LABORATORY MEZANS 730 .10
FERCENTAGE OF QUTLYING LABURATORIES 11
OVERALL MEDIAN OF ACCEFTED LABORATCORY MEANS 8.40
CONFIDENCE LIMITS OF THE QVERALL
MEDIAN AT THE «05 SIGN.LEVEL 7 .45 8.77
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TABLE NO! 17

RESUL. TS 0OF INTERCOMF&A&RISON FOR

Hg IN SD-—-N—1,2

UNIT ug/3
ND.QF ARS. REL. Z3TIH.
NO. LAR.CODE METH.CODE DETERM. LAB.MEAN STND.OEV. STHD.DEVZ LAB.ERROR %
1 30 0011 1 0-05 - - G4.
2 38 6+24 1 .04 - - 31.
3 84 0.11 4 ¢.78 0 0 i3.
3 87 .24 6 0.4 - .04 3.91 04,
5 53a .24 3 1.41 . 0 9 03.
) &6 .24 ) 1.50 -18 11.73 «20
7 2ia 0.11 6 1.52 0 0 Q5.
8 24 524 1 1.54 - - -
? e .24 b 1.72 0 0 02,
10 a2 ¢.20 ) --25 0 0 G7.
11 84 0.11 3 B.22 % «15 1.87 Q0.
COHT’D
SUMMARY OF RESULTS FOoR Hg
UNITiug/3
LABCRATORY MEANS: i1
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 32
LARBORATORY MEANS 10
NUMEER 0OF ACCSPTED RESULTS
. INDIVIDUAL DETZRMINATIONS: 39
TOTAL RANGE OF LABORATORY MEANS: 0.Q8 - 8.22
RANCE OF ACCEFTED LARGRATORY MEANS 0.058 - 2.35
FERCENTAGE OF QUTLYING LARCRATORIES ?
OVERALL MEDIAN OF ACCEFTED LABCRATORY MEANS 134

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .08 SIGN.LEVEL 0.06 - 1.72



TABLE NO! 18
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RESULTS OF INTERCOMFARISON FOR?

La IN SD—N—1/.2

UNIT:!ug/3
NG.OF AlS. REL . ESTIN.
NO. LAR.CODE METH.CODE DETERM. LAR.MEAN STND.DEV. STND.DEVY LAB.ERROR %
1 31 £.32 4 2B.50 ¢ o) Q4.
2 84 0.11 4 29.34 0 0 03.
3 30 0.11 1 29.40 - - 08.
3 80 0.11 4 30.040 0 Q 07.
5 21a .11 & 31.49 0 0 Qb
) 26 0.40 & 31.35 .52 1.43 02,
7 57 .11 3 31.90 0 0 3.
8 gé 0.11 3 31.92 .20 43 Q1.
9 ] .11 4 3200 2.18 54758 -
10 73 g.11 b 34.490 -F 2473 -
11 77 £.32 3 35.50 0 0 -
12 71 0.11 b 35420 Q Q 03.
13 17 g.11 ) 37.332 &40 16.92 ¢4.18
14 74 .11 & I8.2¢ 0 0 05.
CONT‘D
SuUrMaryY OF RESULTS FOR La
UMIT:ug/g
LABORATORY MEANS: 14
NUMBER (OF REPGRTED RESULTS
INDIVIDUAL DETERMINATIONS 44
LARGRATORY MEANS- 14
NUMEER OF ACCEFTED REZULTS
INDIVIDUAL DETERMINATIONS: 44
TOTAL RANGE OF LABORATORY MEANS: 28.40Q - 38.20
RANGE OF ALCEFTED LABORATORY HEANS 28.40 - 3820
FPERCENTAGE OF QUTLYING LABORATORIES 0
OVERALL MEDIAN OF ACCEPTED LARORATORY MEANS J1.91
CONFIDENCE LIMITS OF THE QUERALL
MEDIAN AT THE .05 SIGN.LEVEL - I5.50
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TABLE NO: 19

RESULTS OF INTERCOMPFARISON FORS

LLu IN SD—N-—-1.2

UNIT:ug/g -
NO.QF ARS. REL. E3TIN.
NO. LAB.CODE MHETH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ LAR.ERROR %
1 31 5.32 & 0.30 0 0 07 .
2 30 0.11 1 0.31 - - 10.
3 8¢& 0.11 3 0.31 0 1.14 00.
4 57 ' 0.11 2 0.33 0 0 13.
5 74 .11 4 .35 0 v} 12,
b 25 0.40 & 037 01 2.77 Q3.
7 30 .11 4 $.39 0 0 Q8.
2 71 0.11 4 .41 0 0 Q8.
l{l

? 490 «11 0.13
CONT’D
SUMHarRY OF RESULTS FOR O LLu
UNIT:ug/3g

LARORATORY MEANS: 8
NUMBER QF REPORTED RESULTS

INDIVIDUAL DETERMIMATIONS 35

LABCRATORY HMEANS 8
NUMBER OF ACCEFTED RSSULTS

IRDIVIDUAL DETERMINATIONS: 38
TOTAL RANGE OF LABDRATORY MEANS: .30 - 0.41
RANGE OF ACCEPTED LABORATCRY MEANS 0.30 - 0-41
FERCENTAGE COF QUTLYING LABORATORIES 0
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS .35

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 0.31 - 0.37



TABLE NOT 20
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RESULTS OF INTERCOMFPFARISON FOR!

Mg IN SD—-N-1.2

MEDIAN AT THE .05 SIGN.LEVEL

UNIT:% "
ND.OF ARS. REL . ESTIM.
NO. LAB.CODE METH.CODE OETERM. LAB.MEAN STND.DEV. STND.DEVY LAR.SRROR %
1 &7 5.32 4 0.67 0 0 01.
2 18b 5.32 1 0.72 - - 01.
3 18a 3.32 1 0.74 - - 01
4 18d $.20 1 0.74 - - 07.
5 55b 5.32 3 0.74 0 0 Qb
) 21a 0.11 & 0.76 0 0 13.
7 84 0.11 3 0.77 Q2 2.561 03.
g 78 5.32 1 0.78 - - 03.
9 8 5.2 3 0.79 0 0 .05
.10 88 5.21 é 0.51 0 0 01.
11 é 5.32 & 0.82 .01 1.48 02.
12 42 5.21 é 0.91 # 0 0 01.
13 74 5.21 3 0.93 * .04 3.31 .11
14 79 2.11 2 1.03 * 04 3.94 04.
15 19 4.21 3 5.73 * 0 0 02.
CONTD
SUMMARY OF RESUL TS FOR Mg
UNIT:Z
LABORATORY HEANS: 15
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 54
L ABORATORY MEANS 11
NUMBER OF ACCERTED RESULTS
INDIVIDUAL DETERMINATIONS: 38
TOTAL RANGE OF LABORATORY MEANS: 0.47 - 5.73
RANGE QF ACCEPTED LABORATORY MEANS 0.47 - 0.82
PERCENTAGE OF OUTLYING LABORATORIES 27
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS 0.74
CONFIDENCE LIMITS OF THE OVERALL
0.74 - 0.79
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TABLE NOV 21

RESULTS 0OF INTERCOMFARISON FOR?
Mn IN SD-N-IL/32

UNIT ug/g
NO.OF ARS . REL ESTIN.
NO. LAR.CODE METH.COGQE DETERM. LABR.MEAN STND.DEV. STHD.DEVZ LAR.ERROR %
2 11 ¢+40 1 497 .00 - - 9.
3 7 5.1 5 530.00 0 0 10.
3 &9 0.11 1 © 547.00 - - 10.
5 13 6421 é 40777 38,43 5.00 Q3.
) i8¢ 6.32 1 458.70 - - 02.
7 &9 8.22 é 670.00 0 0 07,
8 19 6.21 3 478.791 Q 0 Q1.
? 40 . 6,20 -] 687.50 13.469 1.99 «G7
10 78 5«20 2 49735 - - -
11 i8e 520 1 700.00 - - 01.
12 15 0.11 1 704.70 - - 07
13 o4 0«11 4 716400 0 0 03+
14 18 5421 1 728.00 - - -
15 &7 .32 4 743.00 Q 0 01,
16 g8 . B.22 4 744.00 0 0 03,
17 -T-) 621 5 748.40 8.08 1.08 QL.
18 76 5.21 4 749.25 10.59 1.41 -11
19 24 0.40 & 741.47 17.22 2.24 2.
20 54 5.21 5 2.00 0 0 Q2.
21 a3 5.32 3 773.%90 18.94 2.45 Q1.
a2 86 . 0.11 3 780.30 1.37 «18 00.
23 21b 5.40 1 781.00 .- - Q4.
24 8 3.21 ] 784.00 0 0 «19
25 77 2.11 3 7858.57 74.18 770 10.
26 lla Q.11 é 774.C0 ¢ 0 o
2 E5b 5.32 3 798.00 0 0 02.
28 B&a 6432 3 797.00 0 0 02.
29 183 3.32 i 800.50 - - 02.
30 4 5.21 -] 606.83 £.12 «43 «02
31 184 5.20 pt 811.30 - - 01.
32 13b . . 5-32 1 818-30 - - 03,
33 5 5.32 8 . g821.17 | 12.14 1.48 01,
34 24 §.21 1 825.00 - - -
38 73 5.32 1 835.00 - - 0a.
34 73 0.11 - 835.33 11.43 1.37 -
37 29 5.32 8 847 .00 0 0 03.
38 B4 5.21 & 249.33 51.19 .02 0t.
39 42 £.21 & 885.00 0 0 C1.
40 33 £.22 4 g879.33 7.81 «89 Cl.
41 37 .21 1 880.00 - - -10
42 7 0.20 1 927 .00 - - «04
43 48 2441 5 1100.00 * 0 0 «0%
44 38 621 1 1540.00 * - - Q4.
45 &3 - 2481 & 3670.00 * Q 0 1i7.



-35-
CONT'D
SUrMMAaRY OF RESULTS FOR Mn

UNIT:ug/s

LARORATORY MEANS: 45
NUMBER OF REFCRTED RESULTS

INDIVIDUAL DETERMINATIONS 159

LABORATORY MEANS 42
NUMEER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATICNS: 147
TOTAL RANGE OF LABORATORY MEANS 459.70 - 3490.00
RANGE OF ACCEFTED LABORATORY MEANS 45%7.%0 - ?27.00
FERCENTAGE OF QUTLYING LABORATORIES 7
QVERALL MEDIAN OF ACCEFTED LABORATORY MEANS 77710

CONFIDEMCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 728.00 - 80C.50
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TABLE NO: 22

RESULTS 0OF INTERCOMFARISON FOR?

Mo IN SD—N-—1/2

Z3TIN.
LAB.ERROR &

UNIT:ug/s
NO.OF ABS. REL.

NO. LAB.CODE METH.CODE DETERM. LAB.MEAN STND.DEY. STND.DEVY
1 18e .20 1 1.30 - -
2 8 522 6 1.47 0

3 18¢ 5+32 1 1.50 - -
3 48 2.4t 1 2.40 - -
5 4 5.32 5 71.67 * 4.08 5.70
5 77 5.32 3 96.40 * 0 0
7 30 0.11 4.50

CONT/D

SUMMARY OF RESULTS FOR Mo

UNIT:ua/s

LABCRATORY HEANS:
HUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS

LABORATORY HEANS
NUMEBER GF ACCEPTED RESULTS

: INDIVIDUAL DSTERMINATIONS!
TOTAL RANGE OF LARQORATORY MEANS: 1.30 -
RANGE OF ACCEFTED LAGRORATORY MEAMS 1.20 -

PERCENTAGE OF QUTLYING LABORATGRIES
QVERALL HEDEAN OF ACCEPTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL

. g

7
34
13.
31

Q&

-
(s ]

4.40
2.40
33
1.49



TABLE NO: 23 -3

RESULTS OF INTERCOMFARISON FORQ
Na IN SD-N-—1.,2

UNIT: R
ND3.OF ABS. REL. ESTIN.
NO. LAB.CODE M=TH.CODE CETERM. LAB.MEAN STND.DEV. STND.DEVZ LAR.ZRROR %
1 43 2.32 4 0.87 » 0 0 09.
2 30 0.11 1 0.98 - - 01.
3 &7 3.32 4 / ¢c.98 0 0~ 01.
4 78 5.32 1 0.79 - - 03.
g é 5.32 ] 1.01 02 1.84 02.
é 71 0.11 & 1.01 0 0 02.
7 1Ba 3.32 b 1.03 - - 3.
8 73 0.11 é 1.03 03 2+84 -
? 24 0.40 M- 1.04 <03 2.389 03.
10 £sh’ 5.32 3 1.04 0 0 03.
11 8é g.11 3 1.04 0 215 Q0.
12 *18b 5.32 1 1.08 - - 03.
i3 iBd 5!20 1 1.05 - bt 03.
14 21ia g.11 4 1.05 0 0 04.
15 B £.21 § 1.07 0 0 «25
16 5 0.1 1 1.09 - - 07.
17 74 0.11 & 1.Q9 0 0 5.
iB 83 5.21 5 1.09 0 0 01.
12 34 0«11 4 1.11 0 0 04.
-0 42 5.21 ) 1.14 0 0 1.
a1 B0 0.11 4 1.19 * 0 0 0é.
I2 13 252 & 1.25 = «17 13.30 0l.11
CONT’D
SUMMARY OF RESUL TS FOR Na
UNIT: X
' LARORATORY MEANS: 2
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 70
LARCRATORY MEANS 17
NUMBER OF ACCEFTED RESULTS
INDIVIDUAL DETERMINATIONS! 74
TOTAL RANGE OF LABORATORY HEANS) .87 - 1.25
RANGE OF ACCEPTED LABORATORY HEANS . 0.98 - 1.14
FERCENTAGE OF OUTLYING LABCORATORIES 14
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS 1.04

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 1.03 - 1.07
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TABLE NO: 24

RESULTS OF INTERCOMFARISON FOR

Nd IN SD—N—1.2

UNIT:iug/g
NO.OF AGS. REL.

NO. LAR.CODE METH.CQDE CETSEM. LAR.MEAN STHD.DEVY. STND.DEVY
1 31 £.32 é 26.80 ¢ 0
2 57 0.11 3 28.4 0 0
3 21a , 011 4 . 30.00 Q 0
4 28 .40 ) 31.80 1.22 3.59
g 30 - 0.11 i 32.00 - -
& 80 .11 4 33.00 0 0
7 74 611 é 3540 0 ¢
8 71 0.11 b 36-40 0 ¢
CONTD

SUMMARY OF RESULTS FOR Nd

UNIT:iuz/g

LABORATCRY MEANS!

NUMBER OQF REFORTED RESULTS
INDIVIDUAL DETERHINATICNS

LABORATORY MEANS
NUNMBER OF ACCEFTED RESULTS
. INDIVIDUAL DETERHINATIONMS:
TOTAL RANGE OF LAFJRATORY MEANS! 24.80 -
RANGE OF ACCEPTED LARBCGRATORY MEANS 26.80 -
FERCENTAGE OF QUTLYING LABORATORIES '
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS

CONFIDENCZ LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 28.40 -

01.
1.
0§,
05.
A3,
08.
17.
g
35
8
38
T5.40
3440
0
31.75
35.40
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TABLE NO: 25

RESUL TS OF INTERCOMFARISON FOR:
Ni IN SD-N-—-1/2

UNIT;ug/9
NQ.OF AES. REL- ESTIN.
NO. LAB.CODE METH.COOE DETERM. LAR.MEAN STND.DEV. STND.DEVEZ LAB.ERROR %

1 29 5.32 ) 31.00 0 0 10.

2 igc 6.32 ! 22.10 - - 01.

3 13 6.21 . 6 22.78 2.17 ?.51 05.

4 28 b.21 b 22.990 - - 07.

5 80 0.11 4 25.00 0 0 40.

4 18e 6420 1 26470 - - 02.

7 bé 6.21 4 26.75 «39 1.45 01.

8 75 5.30 2 26.74 - - -

? &4 6.21 3 27 .00 0 0 04.
10 42 5.22 é 27 .80 ¢ 0 05.
11 16 6421 1 28.00 - - -
12 &7 5.32 4 28.50 0 0 . 04.
13 72 5.22 1 29.10 - - 04.
i3 &3 2.51 ) 29.50 0 0 17.
b 56 b.21 5 292.90 1.18 3.94 Q1.
14 7 5.21 4 31.00 0 Q 20.
1? 24 Sa:l 1 31080 - - -
18 77 5.32 3 31.%0 ¢ 0 -
19 83 5.22 & 32.10 0 0 04.
2 71 .11 & 32.70 0 0 07,
=1 4 5.21 é 32.70 + 77 o+F5 -Q2
22 17 .21 3 34.04 0 0 3.
23 2la 0.11 ) 34.30 0 0 04.
24 & £.32 ) 33.50 -84 243 Q3.
2 58a 46.32 3 35.00 0 0 11.
26 21b .40 1 35.00 - - 04,
27 3 5.2 & 37.30 ¢ 0 - 08
28 85b 5.32 3 38.00 0 0 09.
27 1 6.21 3 . 39.40 1.34 344 -
30 84 ¢.11 4 42.50 0 0 40.
31 74 5.21 4 44.98 340 7.868 «56
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CONT'D
SUMMARY OQOF RESULTS FOR M4

UNIT:ug/g

LARORATORY MEANS!
NUMBER OF REFORTED RESULTS
INDIVIDUAL DETZRMINATIONS

LABORATORY MEANS
NUMBER OF ACCEZFTEC RESULTS

INDIVIDUAL DETSRMINATIONS!
TOTAL RANGE OF LABORATORY MEANS!: 21.00
RANGE OF ACCEPTED LABORATORY MEANS 21.00
FERCENTAGE OF OUTLYING LABORATORIES
OUERALL MEDIAN OF ACCEFTED LABORATORY HEANS

CONFIDENCE LIMITS OF THE QVERALL
MEDIAN AT THE .CE SIGN.LEZVEL 27.00

i d
=y

44.78
44.98

31.00

3404

O~
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TABLE NO:! 26

RESULTS OF INTERCOMFaAarRISON FOR:!
b IN SD-—-N—-1--2

UNIT:ug/g
. NO.COF AES. REL. ESTIM.
NO. LA&Z.CODE METH.CODE DETERM. LAB.MEAN STND.DEYV. ETND.DEVX LAB.ERROR X

1 11 0140 1 54-00 * - - -

2 28 6.21 1l $4.70 * - - 11.
3 82 ¢.20 5 85.50 0 0 12.
4 13 621 é ?3.35 737 789 ¢8.

5 &é 421 5 103.80 -84 .31 01.

& 19 - 6.21 3 110.464 0 0 0z.

7 &7 5.32 4 111.00 0 Q Q4
8 78 5.20 2 111.50 - - -

g 48 2.41 5 112.00 0 0 »04
10 i8¢ $.32 1 114.80 - - Q4.
11 7 5.21 5 115.00 0 Q 10.
12 i 621 3 1146.13 324 2.80 -
13 24 5021 1 119.00 - - -
143 33 5.22 ) 119.50 2.17 1.81 02«
16 14 5.21 1 120.00 - - -
14 4 5.21 4 122.25% .62 »51 =02
i7 iBe .20 1 123.7¢ - - 02.
18 72 §.22 1 125.00 - - 01.
19 8 5.21 b 139.00 0 0 32
20 2ib .40 1 132.00 - - 07
21 54 6.21 6 133.47 8.585 4.37 Q1.
22 b4 4.21 3 136.00 Q 0 03.
2 54 5.21 ) 136.70 ¢ 0 Q4.
24 g8 5.22 b 142.5¢ 0 0 07.
35 78 5.32 1 150.00 - - 08.
26 &3 <.51 b 154.00 0 0 05.
27 77 5.32 3 176.10 * 0 0 -

28 EZa 6.21 1.00



CONT'D
SuUMManrRY OF RESULTS FOR FDbD

UNIT:ug/g

LABORATCORY MEANS: 27
NUMEER OF REFORTED RESULTS

INDIVIDUAL DETSRMINATIONS 7

LABORATORY MEANS 24
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS, g7
TOTAL RANGE OF LABORATORY MEANS) 54.00 - 12610 :)
RANGE OF ACCEPTED LABORATORY MEANS 85.59 - 154.00 .
PERCENTAGE OF QUTLYING LABORATORIES 11
OVERALL MEDIAN OF ACCEFTED LARQRATORY MEANS 119.75
CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 112.00 - 132.0¢
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TABLE NO© 27

RESULTS OF INTERCOMFARISON FOR:
Rb IN SD~—N-—-1,2

UNITiua/g
NC.OF ABS. REL. ESTIN.
NO. LAB.CODE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ LAR.ERRCOR Z
1 ) 0.11 4 54.75 ‘4.43 683 -
2 42 5.21 é £5.00 0 0 01.
3 74 .11 ] 45-40 ¢ v Q8.
4 54 5.31 & 4B8.27 2.19 321 Q3.
5 g4 0.11 4 48.460 0 0 Q3.
b 468 241 g 70.00 0 Q «34
7 57 0.11 3 71.30 ¢ 0 03.
8 15 0-11 1 73-80 - e 07-
? -1y 0.11 5 74.08 ¢ 0 03.
10 1&d 5.20 1 74.30 - - 07.
11 84 0.11 3 74.37 1.54 2.10 02«
12 71 0.11 é 74440 ¢ 0 07.
i3 80 0.11 4 75.00 ¢ 0 13.
14 21b 5.40 1 7700 - - 07.
15 63 2451 é 78.00 0 0 05.
is 30 Q.11 1 80.00 - - 04.
17 17 .11 3 B85.33 26.08 . 30457 30.23
18 21a 6.11 -} ?0.00 0 ¢ 3.
i9 11 0.40 1 127-00 * - - 05«
CONT’D
SUMMARY OF RESULTS FOR RbD
UNIT:ug/g
LABORATORY MEANS: 1?9
NUMBER OF REPORTED RESULTS .
INDIVIDUAL DETERMINATIONS ] 72
LABORATORY MEANS 18
NUMBER OF ACCEPTED RESULTS
INDIVIDUAL DETERMINATIONS: - 71
TOTAL RANGE OF LABORATORY MEANS: £4.75 - 137.00
RANGE OF ACCEPTED LABORATORY MEANS 64.75 - 90-09
PERCENTAGE OF OQUTLYING LABOCRATORIES -- B .
OVERALL MEDIAN OF ACCEPTED LABUORATORY MEANS . - 74.19

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL §8.40 - 7700



TAGBLE NO:
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RESUL TS 0OF INTERCOMFPFARISON FORI

Sbhb IN SD—N-1.2

UNITiua/sg
NO.OF ARS. REL. S5TIN.
NO. LAB.CODE METH.CODE DETZRM. LAB.MEAN STHD.DEV. STND-DEVZ LAB.ZRROR %
1 50 0.11 5 2,39 0 0 08.
> 8 .22 8 2.44 0 0 .45
3 20 0.11 1 3.20 - - 09%.
4 a4 0.11 3 3.24 0 0 03.
5 15 0011 1 3.27 - - 04.
& 57 0.11 2 3.40 0 0 03.
7 84 0.11 3 3.2 .06 1.52 02,
3 5 0.11 3 1,43 .17 4.71 -
8 74 .11 6 3.87 0 0 07.
10 71 0.11 6 2.50 0 0 Q5.
11 24 0,49 5 3.95 27 6493 07,
12 213 0.11 & 4.30 0 0 0b.
13 80 0.11 4 4.50 0 0 1de
CONT'D
SUMMARY OF RESULTS FOR Sb
UNIT:ug/g
LABORATORY MEANS: 13
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETSRHINATIONS 55
. LABCRATORY MEANS 13
NUMBER OF ACCEFTED RESULTS
INDIVIDUAL DETSRMINATIONS! 55
TOTAL RANGE OF LABORATORY MEANS: 2,39 4.50
RANGE OF ACCEFTED LAGBORATORY HEANS 2.39 . 4.50
PERCENTAGE OF OUTLYING LABCRATORIES 0
OVERALL MEDIAN OF ACCSPTED LABORATORY MEANS 3.42
CONFIDENCE LIMIT3 OF THE QVERALL ,
MEDIAN AT THE .05 SIGN.LEVEL 2.20 3.95

@



TABLE NO! 29
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RESULTS OF INTERCOMFARISON FOR:

Se IN SD-N—1./2

UNITiug/g

NG.OF
NO. LABR.CODE METH.CODE DETERM.

LAB«MHEAN STND.DEV.

ABS. REL.

ESTIN.
STND-DEVZ LAG.ERROR X%

1 B4
2 73
3 59
4 .15
5 30
6 &0
7 84
8 21la
9 57
10 29
11 28
12 80
13 71
i4 17
18 74
CONT’D

SUrMMaRY OF RESULTS

UNIT:ua/3

NUMBER OF REPORTED RESULTS

0.11
0.11

NUMBER OF ACCEFTED RESZ

TOTAL RANGE OF LABORATORY MEANS:
RANGE OF ACCEFTED LABORATORY MEANS
FERCENTAGE OF CUTLYING LABORATORIES

OVERALL MEDIAN OF

CONFIDENCE LINMITS
MERIAN AT THE .05

O OB OGO GO s O

&+13
6-48
6.80
6.%0
6-75
7 .04
709
7410
7.10
7420
7.21
7450
7471
8.14
F.23 %

[
(7Y
.

ONGOIIOODODOO |} lg(b

a
[
L]

~0

-

0
[y
.

o

[
[
»
o

CIIOOCODOODOSI § | 13O

FOR Sc

LABORATORY MEANS:
INDIVIDUAL DETERMINATIONS

LABORATORY MEANS
INDIVIDUAL DETERMINATIONS:

6.13

6.13

ACCEFTED LABORATORY MEANS

OF THE OVERALL

SIGN.LEVEL

14,

10.
01.
02.
¢3.
01.
04.
Q3.
04.
01.
03.
°7l

01.05

03.

15
&3

14
57

7.23

8.14

7.10

7+21



TABLE NO: 30

RESULTS OF ;NTERC;DM_F‘ARISUN FOR:

Se IN SD—N-—1/2

UNIT:ug/3

_ NC.OF ARS. REL . ESTIN.
NO. LAB.CODS METH.CODE DETERH. LAR.MEAN 3TND.DEV. STND.DEVZ LABR.ZRROR %
1 30 .11 i 2.38 - - i7.
2 84 ¢.11 3 2.52 «04 1.57 02.
3 214 0.11 é 2.90 0] 0 0%.
a 2 5.40 i 3.00 - - S0«
5 54 0.11 4 3.78 L0 0 13.
é I8 .23 1 158.20 * - - 55.
l(l

7 40 8.11 3.60
CONT ‘D
SUMMMARY OF RESULTS FOR S=
UNIT:ug/g

LABCRATORY MEaN3: &
NUMBZR OF RZPORTED RESULTS

INDIVIDUAL DETZRMINATIONS 14

LABORATORY MEANS -}
NUMEER QF ACCEPTED RESULTS '

INDIVIDUAL DETERMINATIONS: 15
TOTAL RANMGE OF LABCRATORY MEANS: 2.30 1£.20
RANGE COF ACZZ2TED LABORATORY MEANSS . 2.30 3.78
FERTENTAGE CF CUTLYING LARCRATORIES 17
OVERALL HEDIAN OF aCCEPTED LABORATORY MEANS 2.90
CONFIDENCE LIMITS OF THE OWERALL
MEDIAN AT THE .05 SIGN.LEVEL 3.78
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TABLE NO: 31

RESULTS 0OF INTERCOMFARISON FOR:
Si IN SD—=N—1/72

ESTIN.
LAR.ZRAROR

UNIT:ug/g
ND.OF ARS . REL.

ND. LAR.CODE METH.CODE OETERM. LAR.MEAN STND.DEV. STND.DEVZ

1 78 5.32 1 256.10 - -

2 18a 3.32 i 27 .90 - -

3 1gd 5.20 1 28.20 - -

4 186 £.32 1 29.23 - -

3 2 2,41 1 40449 * - -
CONT'D

SUMMARY OF RESULTS FOR Sai
UNITiua/s

LABORATORY MEANS:
NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIONS

LABORATORY MEANS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS:
TOTAL RANGE OF LARCRATORY MEANS! 25.10 -
RANGE OF ACCEPTED LARORATORY MEANS 26.10 -
FERCENTAGE OF OUTLYING LARORATORIES
OVERALL MEDIAN OF ACCEPTED LARORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL

Q3.
01.
Q1.
02.

(el
-
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TABLE NO) 32

RESULTS OF INTERCOMPARISON FOR!

Sm IN SD-N-1L/2

UNIT:ug/g
NG.OF ABS. REL. ESTIN.
NO. LAR.CODE METH.CODE DRETzZRM. LA&R.MEAN STHD.CEV. STND.DEVZ LaB.BRROR %
i 31 8.32 & 5.08 0 0 01.
2 57 0.11 3 540 0 o] 09.
3 74 0.11 b 5.47 9 0 05.
4 24 06.490 & 5.54 22 3.%7 0%
3 5 Q.11 4 5.58 .10 1.72 -
& 30 0.11 1 5.29 - - 02.
7 21a .11 - & 4.00 0 ¢ 05.
8 71 .11 é 6435 ¢ 0 Q4.
? 80 . 0.11 4 &.58 ¢ 0 Q5.
CONT'D
SUrMMARY OF RESULTS FOR Sm
UNIT:ug/38
LABORATORY MEANS: ?
NUMBER GF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 42
LABCRATORY HEANS 9
NUMBER OF ACCEFTED RESULTS
INDIVIDUAL DETERMIMNATIONS: 42
TOTAL RANGE OF LAFCRATORY MEANS: 5.08 - .50
RANGE OF ACCEZFTED LARORATORY MEANS . 5.08 - £.50
FERCENTAGE OF OUTLYIMNG LARORATORIES 0
OVERALL HEDIAN OF ACCEZPTED LARORATORY MEANS 5.58

CONFIDENCE LIMITS OF THE OVERALL .
HEDIAN AT THE .05 SIGN.LEVEL 5.40 - §.3%
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TABLE NO! 33

RESULTS OF INTERCOMFARISON FORI

Sr IMN SD-—N-—1/2

UNIT:ug/8
NG.OF AES. REL. BESTIM.
NO. LAR.CODE METH.CODE DETERMs LAR.MEAN 3STND.DEV. GSTND.DEVZ LAB.ERROR 7
i i .21 3 127.90 % 17.23 14.02 -
2 8 B.21 & 214.00 ¥ 0 Q 29
3 42 5.21 6 2461.090 ¢ 0 01.
4 7 5.32 4 268.00 ¢ 0 Q1.
5 65 2.41 5 273.00 0 0 «02
é 88 5.2 6 273.00 0 0 Q1.
7 7 5.32 3 273.80 - 0 0 -
8 2 0.32 é 27733 3.3% 1.22 -
9 18a 3.32 1 283.70 - - 02.
10 Lt 5.32 3 286.00 0 0 03.
i1 é 5.32 6 289.17 4.92 1.70 02.
12 1a8d 5.30 1 290.70 .- - 02.
13 83 0.11 4 2191.%0 0 0 15.
14 78 5.32 1 295.00 - - 03.
15 72 5.23 1 301.60 - - 1.
14 23 5.32 3 302.53 5.80 1.92 28.
7 &3 2.51 é 305.00 0 0 0%,
i8 18b §.32 1 305.70 - - Q2.
19 74 5.21 4 321.75 349 1.15 «19
20 2la Q.11 & J25.400 ) g Q5.
a1 21h 5.4 i 325.00 - - 04.
22 74 0.11 4 440.00 * 0 0 Q5.
23 11 0.490 1 815.00 % - - 02.
24 ? 2.41 1 572.00 * - - Q2.
SUrMMARY OF RESULTS FOR S
UNIT:ug/g
LABORATORY MEANS: 24
NUHBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 85
LABORATORY HEABNS 19
NUMBER OF ACCEFTED RESULTS
INDIVIDUAL DETERMINATIONS: 48
TOTAL RANGE OF LABURATORY MEANS: 137.9¢ - 572.00
RANGE OF ACCEFTED LABRORATORY MEANS 261.00 - 325.00
PERCENTAGE OF QUTLYING LABORATORIES 21
OVERALL MEDIAN QF aCCEPTED LARORATORY MEANS 290.70

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT _THE .05 SIGN.LEVEL 277.33 - 302.53
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TABLE NO: 32

RESULTS OF INTERCOMFPFARISON FOR

Ta IN SD-—-N—12

SS5TIN.
LARSERROR %

UNIT ug/g
NG.DOF . ABS. REL.

NO. LAR.CODE METH.CODE DETERM. LAR-MEAN STHD.DEV. STND.DEVZ
1 30 0.1 1 0.79 - -
2 74 0.11 é 0.83 0 9
3 71 G.11 -3 1.00 0 Q
4 15 011 H 1.0 - -
5 57 0.11 3 1.10 9 Q
é 80 0.1 4 1.10 0 ¢
7 5 011 4 1.20 «12 24482
g 213 011 4 1.328% ¢ 0
CONT'D

SUMMARY OF RESULTS FOR Ta

UNITiug/a

LABORATORY MEANS:

NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIONS

LAGORATORY MEANS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS!
TOTAL RANGEZ OF LABORATORY MEANS! 0.7 -
RANGE OF ACCEPTED LABORATORY MEANS 0.7% -
PERCENTAGE OF QUTLYING LABORATORIES
OVERALL MEDIAN OF ACCEFTED LABCRATORY MEAHS

CONFIDENCE LIMITS OF THE QVERALL
MEDIAN AT THE .05 SIGN.LEVEL 0.83 -

11.
05,
0.
Yy
27,

0v.
0é-

31

o
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TABLE NO: 35

RESULTS OF INTERCOMFARISON FOR:

T IN SD-—N—1,2

UNIT:ug/3g
ND.OF ABS. REL . ES5TINM.
NO. LAB.CODE METRH.CODE DETERM. LAR.-MEAN STND.DEV. STND.DEVZ LAR.ERROR %
1 57 0.11 3 Q.49 0 0 i3,
2 30 0.11 1 0.70 - - 14.
3 80 0.11 4 .80 0 0 25.
4 2ia 0.11 8 ¢.81 0 Y] Qb
5 71 0.11 é .34 ‘ 0 0 0%9.
& 74 0.11 é 0.84 0 0 2
7 B84 G.il 3 0.34 «01 &4 Q1.
B 84 0.11 4 6.88 0 v (8.
2 24 0.40 & 0.92 «05 4.97 Q5.
10 15 .11 1 0.94 - - 10.
11 59 0.11 1 1.10 - - 10.
I.{t
i2 &0 #11 0.54
CONT’D
SuUuUMMary 0OF RESULTS FOR Tb
UNiIT:ug/g
LABRCRATORY MEANS! 11
NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIONS 41
. LABORATORY MEANS 11
NUMBER OF ACCEFTED RESULTS
INDIVIDIUAL DETERMINATIONS: 41
TOTAL RANGE OF LABORATORY MEANS: 0.49 - 1.10
RANGE OF ACCEFTED LABORATORY MEANS 0:.49 - 1.1¢
FERCENTAGE OF DUTLYING LABORATORIES 0
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS 0.84
CONFIDENCE LIMITS OF THE OVERALL
MEDIANM AT THE .0f SIGH.LEVEL .80 - 0.92



TABLE NO: 2

RESULF INTERCOMPARISON FORI:

Ti INN-—-1/2

ESTIN.
LABERROR A4

UNIT: 2
NG.OF ABS« REL .

NO. LAB.CO{.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ
1 & §.32 & 0.20 «01 3.79
2 78 6.32 1 $423 - -
3 24 0.40 é 0.24 Q3 12.37
4 21a 0.1} & 0.2 0 0
5 21ib 5,40 1 0.26 - -
3 &7  5.32 4 0.25 0 0
7 48 2.41 5 0.27 0 0
8 183 3.32 1 0.28 - -
4 29 5.32 s 0.28 0 0
10 79 2.11 3 0.31 04 12.20
11 8 &2 & 0.32 0 0
12 &3 1.5 6 0.35 0 0
13 4 2,4 1 0.49 * - -
CONT’D

SUMMARY FISULTS FOR T4

UNITIZ

NUMBER CF REPORTED R

NUMBER OF ACCEFTED R

TOTAL RANGE OF LABOREANS!
RANGE OF ACCEFTED LAY MEANS
FERCENTAGE OF OUTLYIIRATORIES

LARORATURY HMEANS:
INDIVIDUAL DETERMINATIONS

LABORATORY MEANS
INDIVIDUAL DESTERHINATIONS:

OVERALL MEDIAN OF AC LABORATORY MEANS

CONFIDENCE LIMITS OF/ERALL
MEDIAN AT THE .05 SEL

0.20 -
0:20 -
.24 -

04.
04

12,

08.

07.

02

.19

01.

04. ]
12, 2
.19 ®
21.

03.

13

a @
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TABLE NO! 37

RESULTS OF INTERCOMFARISON FOR:
Y IN SD-N-—-1/2

UNITiug/g

ESTIN
LAB.ERRCR X

NC.COF ABS . REL.

NO. LAB.CODE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ

1 Eta 5.32 3 12.80 * 0 )

2 &? 6.22 é 60.00 0 0

3 &7 .32 4 £5.00 0 0

4 ] 5.32 é 70.17 1.00 1.43

s 26 0-40 & 73.33 207 =82
b 73 0.11 ) 76.87 3.00 3.91
7 84 0.11 3 77 .47 1.26 1.43
8 29 5.32 5 78.00 0 0

g 2a 0.11 - 78.80 0 0
10 79 2.11 3 80.44 8.93 11.08
11 77 5.32 3 89.90 ¢ 0
12 21b 5.40 1 ?3.30 - -
CONT ‘D

SUrMMARY OF RESULTS FOR WV

UNIT:ug/g

LARORATORY MEANS:

NUMBER OF REFORTED RESULTYS
INDIVIDUAL DETERMINATIONS

LABORATORY MEANS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS:
TOTAL RANGE OF LABORATORY MEANS! 12.80 -
RANGE OF ACCEPTED LABORATORY MEANS 60.00 -
FPERCENTAGE QF QUTLYING LABCRATORIES
OVERALL MEDIAN OF ACCEPTED LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL .
MEDIAN AT THE «0Q5 SIGN.LEVEL £5.00 -

0nn

et

Q3.
01.
Q1.
Q3.

0z.
Q6.
Q3.
il.

12.

63 ]
(B

11

?3.30
73.30 .

77447

80.44
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TABLE ¥0: 38

RESULTS OF INTERCOFFARISON FOR:?
Y IN SD—N-—-1.2

UNIT:ug/3
NG.OF ABS. REL. E5TIN.
NO. LAS.CODE METH.CODE DETSRM. LAB-MZAN STND.DEV. GSTND.DSVZ LAB.ZRROR %
1 3 0.20 1 20.00 - - -
2 3] 5.32 5 22.50 0 0 02.
3 29 5.32 5 23.80 0 0 07.
4 £3 2.41 5 24.00 0 0 13
3 21b 5.40 1 T 30.00 ¥ - - :3.
CONT*D
SUMMARY OF RESULTS FOR Y
UNIT:us/g
L ABORATORY MEZANS: ' 5
NUMBER CF REFORTED RESULTS
INDIVIDUAL DSTERMINATIONS 18
LABORATORY NEANS 4
NUMBER OF ACCEFTED ARSSULTS :
INDIVIDUAL DETERHINATIONS: 17
TOTAL RANGE OF LABORATORY MEANS: 20.00 - 30.00
RANGE OF ACCEFTED LABORATORY MEANS ) 20.00 - 24.00
FERCENTASE OF OUTLYING LABORATORIZS ’ 20
OVERALL MEDIAN OF ACCEFTED LABORATORY MEANS 23.15

CONFIDENCE LIMITS OF THE QVERALL
MEDIAN AT THE .05 SIGN.LEVEL -



TABLE NOU
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RESULTS OF INTERCOMFARISON FOR:

Yo IM SD—N-—-1/2

UNIT:ug/g
ARS. REL. TIn.
NO. LAR.CODE HETH.CODE DETERM. LAB.MEAN STND.DEV. STHD.DEVZ «ERROR 2
1 31 5.32 b 1.79 Q 4] 02.
2 30 0.11 1 2.046 - - 12,
3 57 0.11 3 2.10 ) & o] 14.
4 84 0.11 3 2.18 «Q3 1.34 0L,
5 74 0.11 é 2.2¢ 0 ¢ 14,
-] 26 .40 ) 2:30 «15 &-74 Q7.
7 B0 0.1 4 2.50 Y ' 0 12.
8 84 G.11 4 2.580 0 0 08.
@ 71 0.11 ) 2.55 0 0 09.
10 is 0.1 1 2.70 - - 4.
11 21a 0.11 & 4.90 ¥ 0 0 0%.
CONTD
SuMMMaRrY OF RESULTS FOR Yb
UNIT:ug/g
LARQRATORY MEANS: 11
NUMBER GF REPORTED REBULTS
INDIVIDUAL DETERMINATIONS 44
LABORATORY MEANS 10
NUMBER OF ACCERPTED RESULTS .
: INDIVIDUAL DETERMINATIONS: 30
TOTAL RANGE OF LABORATDRY MEANS: 1.79 - 2.90
RANGE OF ACCEFTED LABORATORY MEANS 1.7¢9 - 2.70
FERCENTAGE OF OUTLYING LABORATORIES i
OVERALL MEDIAMN OF ACCEPTED LABORATORY MEANS as
CONFIDENCE LIMITS OF THE OVERALL .
MEDIAN AT THE .08 SIGN.LEVEL 2.064 - 2
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TABLE NO: 40

RESULTS OF INTERCONMFPFARISON FOR!
Zn IN SDRD-N-12

UNIT:ug/g
NG.OF ABS . REL. ESTIN.

NG. LAR.CODE HETH.CORE DETERM. LAR.MEAN STND.OEV. STND.DEVYZ LAR.ERRGR %
1 30 0.11 1 240.00 * - - 13.
2 59 0.11 1 342.00 - - 10.
3 ?0 0020 .1. 381-00 - - !11
4 13 6.21 ) 335.98 EIagie F.11 05.
5 26 6.40 é 3646.33 767 210 Q2.
é 2 6.32 ) 378417 32.11 8.54 -

7 1 4.21 3 388.47 19.52 5.05 -
g 28 .21 1 379.00 - - 04«
? Y 6.21 ) 400.00 0 0 10.
10 &4 6.21 & 400.40 10.34 2.59 03.
11 19 6.21 3 401.31 0 0 Q3.
i2 72 5.21 1 408.00 - - 01.
13 a9 £.32 5 416.Q0 0 0 03.
14 7 5.21 3 420.00 0 ¢ Q5.
15 64 6.21 3 420.00 0 0 04.
14 &0 0.11 5 423.06 0 ¢ 12.
17 a7 5.32 4 424.00 ¢ 0 2.
i3 48 2.31 5 430.00 0 0 «02
19 76 5.21 4 431.2 2.87 o &7 12
20 11 0.40 1 433.00 - - Q3.
21 14 &1 i 42500 - - -
22 18 0.11 1 437.00 - - 32.
23 34 0.11 4 438.0Q0 0 Q 18.
24 a8 5.21 & 440.00 0 ¢ 02,
28 4 5.21 é 444,33 337 74 «02
24 182 3.32 1 444.50 - - 01.
7 g2 0.20 5 346.00Q 0 Q 04.
28 ) §.32 & 448.17 741 1.45 Q2.
29 75 5.20 2 450.25 - - -
30 a3 5.32 3 451.77 7.38 1.74 04
31 74 0.11 s 4546.00 0 0 Q4.
32 80. 0.11 4 46Q.00 Y 0 0%.
33 213 0.11 & . 454.00 ¢ 0 Q3.
34 3 5.21 ) 470.00 0 0 «04
35 37 4.21 i 470.00 - - «10
36 24 5.21 1 472.00 - - -
37 S&b 5.32 3 478.00 0 0 04.
38 2ib 5.40 1 477.00 - - 03.
39 58a $.32 3 481.00 0 Y 03.
40 54 5.21 5 484.00 4 0 02.
41 &3 2.51 6 484.00 0 0 12.
42 5 Q.11 3 488.67 29.14 5.94 -
43 71 0.11 é 496.00 0 0 02.
44 54 6.21 é §47.83 16.81 3.07 01l.
45 42 <21 b §479.00 0 0 Q1.
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CONT'D
~ SUMMARY OF RESULTS FOR Zn

UNIT:us/g

LABCRATORY MEANS:
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS

LABGRATORY MEANS
NUMBER OF ACCEFTED RESULTS
INDIVIDUAL DETERMINATIONS:
TOTAL RANGE OF LABORATORY MEANS: 240.00
. RANGE OF ACCEFTED LABORATORY MEANS 342.00
PERCENTAGE OF DUTLYING LABORATORIES
OVERALL MEDIAN OF ACCEPTED LARORATORY MEANS

CONFIDENCE LIMITS OF THE QUERALL .
HEDIAN AT THE .05 SIGN.LEVEL 42%.04

34

147

$49.00

54%.00
2
439.00

451.77
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TARLE NO! 41

RESULTS OF INTERCOMFARISON FOR:

Zr IN SD—N—1./2

UNIT:ug/g

ESTIM.
LAB.ERROR X

NO.OF ARS. REL .

NO. LAB.CODE HETH.CODS DETERM. LAB.MEAN STND.DEV. STND.DEVH
i & 5.32 4 77.17 1.94 2.52
2 21b 5.40 1 145.00 - -
3 30 8.11 1 200.00 - -
4 &8 - 2.4 5 310.00 0 0
5 74 0.11 b 327.00 ¢ 0
b 43 2.51 é 336.00 0 0
7 2is G.11 6 350.00 0 0
8 ¢ 2.41 1 395.00 - -
9 84 0.11 4 395.50 0 0
CONT D

SUMMaRY OF RESULTS FOR Zr

UNITiug/g

: LABORATORY MEANS:
NUMBER QF REFORTED FESULTS

INGIVIDUAL DETERMINATIONS

LARORATORY MEANS
NUMBER OF ACCEFTED RESULTS

INDIVIDUAL DETERMINATIONS:

‘TBTAL RANGE 0OF LARORATORY MEAMS: 7717
RANGE OF ACCEPTED LABORATORY MEANS 7717
FERCENTAGE OF OQUTLYING LABORATORIES

QVERALL MEDIAN OF ACCEFTZD LABORATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 145.00

Q3.
15.
Q7.
=04
07 .
24.
07
Q2.
15«

398.50

398.50
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TABLE NOP 42

RESULTS OF INTERCOMFARISON FOR:
K IN SD—N—-1,2

UNIT!%
ND.OF ABS. REL. ESTIN.
NO. LAR.CODE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ LAG.ERROR %
1 92 0«81 5 1.08 .18 14648 -
2 27 0.61 1 1.21 - - 04.
2 41 0.61 1 1.24 - - 19.
4 8 5.21 4 1.31 0 0 09.
5 25 0.561 1 1.36 - - 02. .
6 50 0.61 1 1.38 - -~ 04.
7 94 0.61 1 1.39 - - 03.
8 BO 0.11 1 1.41 - - 18.
¢ - 71 0.1 é 1.42 ] 0 17.
10 g4 0.11" 4 1.46 0 0 Q6.
11 18b © 532 1 1.47 - - 0%. -
12+ - 42y 5.21 'Y 1.47 0 -9 01+
13 18d 5.21 - 1 1.49 - - 01.
14 78 5.32 1 1.49 - - Obe
15 i8a | 3.32 1 1.50 - - 05.
16~ 74 0.11 é 1.50 0- 0 03.
17 . 15 . 0011— - 1 1:51' - - 060
18 - 4 5.32 5 1.52 .01 -y 01
19 - . 30 . 081 1 1.52 - - 02+
20 33 G.561 & 1.52 - .05 3.11 03.
21 53 0.61 3 1.53 - 0 0 07«
22 40 D.61 2 1.54" - - 08.
23 $3 - - 0.81 4 1.54 0 0 04+
24~ - 89 0.41 t: 1.54 - - 00
25 91 0.51 2 1.54 - - 15.
24 25 0.41 2 1.54" - - 01’
27 88 5.21 3 1.587. 0 0 01.
28 21b © 0el1- 5" 1.58 0 0 o 13
29- 83 0+41 3 1.59 07 4.37 07
30 21a 5.40 1 1.55 - - - 05-
31 45 0.61 3 1.6 - 07 4.22 11
32 é8 © o 2.41 5 1.70 0 0 29 °
33 %0 0.61 1 1.70 - - 04
34 47 0.61 1 1.73 - - 02.
35 423 0.61 1 1.75 - - 15.
34 28 0.41 1 1.77 - - L1
37 46 0.61 5 1.77 0. 0 03.
38 61 0.51 1 -1.78 - - 02.
39 88 0.41 1 1.78 - - 15.-
40 23 0.41 1 1.85 - - - 0%.
4 - 35 0.41- 1 1.86 - - 03.
42 84 0.11 3 1.9% 03 1.34 02.
A3- &2 0.461 3 1.94 0 0 12
44 - 43 2.51 3 2.14 0 0 20.
45 52 0.41 1 - 2.20 - - 02.
44 9 2.41 1 2.88 * - - 04-

47 14 0.41 1.64



CONT'D
SUMMARY OF RESULTS FOR K

UNIT: X

LARORATORY HEANS!

NUMBER OF REFORTED RESULTS
INDIVIDUAL DETERMINATIONS

LABORATORY MEANS
NUMBER OF ACCEPTED RESULTS

INDIVIDUAL DETERNINATIONS!
TOTAL RANGE CF LABORATORY MEANS! 1.08
RANGE OF ACCEZFTED LABCRATORY MEANS 1.08
FERCENTAGE OF QUTLYING LABCRATORIES
OVERALL MEDIAN OF ACCEFTED LARORATORY MEANS

CONFIDENCE LIMITS OF THZ OVERALL
MEDIAN AT THE .05 SIGN.LEVEL

e

.48

1.54

1.48

L]



TABLE ND: 43 -6l -

RESULTS OF INTERCOMFARISON FOR)
Th IN SD—N-—1.72

UNIT ug/g
NDQ.OF ABS. REL . ESTIN.
NO. LAR.CODE METH.CODE DETERM. LAB.MEAN STHD.DEY. STND.DEVX LAB.ERROR %
1 3%a 3.70¢ 3 1.47 * -85 80.42 &1,
2 48a S5.70 ¢ 1 2.91 ** - - 03.
3 48b 5.704 1 2.93 ** - - 03.
4 32a 6.704 4 3.03 ** »38 12.52 13.
S 32b 6:70¢ 4 330 ** =30 .24 9.
é 25 L ET- - ! 5.22 - - 07«
7 92 Geb1la 5 5.23 94 16.43 18.
8 27 febla 1 5.42 - - 05.
9 45a 5.70¢ i 5.47 - - 14,
10 8la 0.41Db 4 .47 0 ¢ «33
11 30a 0-11 1 5.81 - - 03.
12. 30b - 0.81b i §5.62 - - 08.
13- 35 0.41 1 5.87 - - i7.
14 55b 5.704 i 5.9 - - 0%.
15 2ia 5.40 1 6400 - - iz.
14 ?5a. 0.41a 2 6406 - - 0.
17 28a 3.704 b 6-16" - - «48
18 . 45a . 5.70¢ 3 6a2¢ 74 783 08.
1% 41 0.41 1 6.28 - - «20 .
20 93a 0.4%a 4 é34 «18 2.83 03.
21 39 3-80 3 6.38 1.90 22.70 30.
22 45b 5.704 3 é-41 «19 298 03.
23 32c 0.41b 1 b.41 - - 15.
24  g3a 0.81a. 3 5443 .10 1.42 02.
25 7%a 5.704 1 6.48 - - 04.
24 44a C.812 3 6451 0 ¢ 14.
27 40 0.41a 2 6453 - - «0B
28 &0 o 0.11 5 bbb 0 0 13.
29 59 0.11 1 4.70 - - 10.
30 42a 4.704d 1 673 - - 08.
31 é1 G.481 p 6.85 - - «07
32 50a G.41 1 5.85 - - 0B«
33 33a 0.51b b 5«93 0 0 - 04
34 95b 0.41b 2 6.93 - - 04.
35 33b 35.704 é 7.00 0 0 -08
36 22a 4.70¢c 2 7.02 - - 04.
37 22 4.704 4 7.02 24 3.77 04.
38 4ba P81z 5 702 0 0 04.
39 44b ¢.610b 3 702 ¢ 0 =20
40 83b 0-é1b 3 706 .63 8.98 Q9.
41 90 0612 1 7407 - - .14
42 80 .11 4 7.10 0 0 03.
43 33c f.41a & 7.12 0 0 14.
44 43a 5.7¢4 3 714 1.15 16.06 .17
45 334 35.70¢c é 7.15 v} 0 04,
46 5 0.11 4 7.15 .40 5.65 0b.
47 54 5.35 & 7.14 0 ¢ 07.
42 21b G.11 é 720 0 0 07.
49 57 0.11 3 7+20 ¢ 0 08.
50 26 0.40 4 725 .47 6.51 07+
51 15 0- 11 1 7-27 - - 061
52 43b. 5.70¢ 3 29 ¢ 0 14



53 71 0.11 é 7433 0 0 07«
54 23 ) 0-41 1 754 - - 14.
55 34 s.704d 1 7.54 - - 03.
54 43b D41 a 1 7.57 - - 30.
57 33a 0.41b 3 7.57 ¢ v 02.
5B 91 0061b 2 7-59 - - 17;
59 48b 0«1 b 3 746 0 0 05
&0 83 0.41b 4 7.77 1.98 25.47 25.
&1 40b 0.41Db 2 7.89 - - .09
&2 53b 0.4%a 3 7.94 0 0 03.
é3 74 0.11 & 8.03 0 ) 08.
&4 84 Oe1l 4 . 8.13 0 0 09,
&5 7%b 5.70 ¢ 1 8.43 - - 04.
&é 17 0-11 b 8.79 1.59 18.09 18.
&7 50b 0.41a 1 9.39 - - - 16,
68 10 0.90 4 9.51 0 o 07
&9 85a 0.8 b 1 9.4 - - 2%,
70 850 G.81a 1 9.86 - - 25.
71 42c 4.70¢ 1 9.91 - - 08.
72 81b 0e8la 3 10.03 0 0 .18
73 62 0.61p 3 10.57 0 0 31.
74 2Bb 0«éla 1 11.09 * - - e11
75 28c 2.70c 1 15.53 * - - .38
7é b- 5.32 6 30.17 * 2.40 7.96 08.
rre Method code for Themeasursments
a - 212Pb and/or ZOBTI
77 14 0.581 74.00 p - 228,
o - 228,
a - 2325
CONT‘D
SUMMARY OF RESULTS FOR Th
UNIT:ug/g '
LABORATORY MEANS: 74
NUMBER OF REPORTED RESULTS
INDIVIDUAL DETERMINATIONS 214
LABORATORY MEANS &8
NUMBER OF ACCEPTED RESULTS :
INDIVIDUAL DETERMINATIONS: 185
TOTAL RANGE OF LABORATORY MEANS: 1.87 - 30.17
"RANGE OF ACCEFPTED LABORATORY MEANS _ 5.22 - 10.37
PERCENTAGE OF DUTLYING LABORATORIES p
OVERALL MEDIAN OF ACCSPTED LABORATORY MEANS 7.04
CONFIDENCE LIMITS OF THE CVERALL
MEDIAN AT THE .05 SIGN.LEVEL 5.85 - 720

** Results excluded from the evaluaticn because of inccmplete rscovery.



TABLE NO! 44
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RESULTS OF INTERCOMFARISON FOR:

U IN SD-N—-1/2-

UNITiug/g

NG.DF ABS. REL. - ESTIH.
NO. LAR.CCDE METH.CODE DETERM. LAB.MEAN STND.DEV. STND.DEVZ LAB.ERROR %

1 48 5.7¢ 2 Q.46 % - - Qb

2 42 5.21 b 1.20 » 0 0 Q5.

3 49 $.70 i 1.64 * - - .14

4 51 5.70 2 1.84 - - - 04

3 30 0.11 1 1.94 - - 0b.

b 65 E.70 i =11 - - 07.

7 34 5.70 i 2.18 - - 03~

B 75 83.34 i 229 - - -

? 88 35.34 i 2.30 - - N
10 26 .40 é 2.33 =11 4448 Q5.
11 74 0.11 b 2.356 0 0 13.
12 28 3.70 i 2.37 - - 24
i3 21 .11 6 240 0 0 17
14 57 0.11 3 2.40 0 0 08.
15 71 0.1l & 2.42 0 0 11.
15 39 £3.34 3 2.43 «15 46.28 .23
17 g8 0.481 1 2.45 - - «33
18 E8 83.70 1 2.47 - - -

19 33a Q.63 5 2.48 =38 18.18 16
20 33b 5.70 [ 2.83 0 0 05.06
21 80 0.11 4 2.60 0 0 i2.
22 2 4.70 4 2463 «10 373 02.
23 25 0«61 2 2.68 - - 03.
24 5 .11 4 2.75 «37 13.44 -
25° 10 0.9¢ 4 2.80 0 0 <04 .
26 71 0.461 2 4,42 % - - 23
27 61 0.41 b 6.53 ¥ - - 13
28 40 0.51 2 b5.50 * - - «38
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CONT'D
SUMMARY OF RESULTS FOR U

UNIT ug/g

LABORATORY HMEANS!

NUMBER OF REFURTED RESULTS
INDIVIDUAL DETERMINATIONS

LABORATORY MEaNS
NUMBER QF ACCEFTED RESULTS

INDIVIDUAL DETERHMINATIONS:
TOTAL RANGE OF LABORATORY MEANS) 0.464
RANGE OF ACCEPTED LARORATORY HEANS 1.84

FERCENTAGE OF OUTLYING LABORATORIES
QUVERALL MEDIAN OF ACCEFTED LABOURATORY MEANS

CONFIDENCE LIMITS OF THE OVERALL
MEDIAN AT THE .05 SIGN.LEVEL 2.29

8%

~n
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TABLE NO: 45

Less frequently measured elements in SD-N-1/2 sample,

- 65 =

Results expressed ingyug/g. dry sediment.

Element Lab.Code Method Code Number of Lab.Mean Estimated

No. determ. Lab.Error %

Er 31 5.32 ] 2.08 ol.

Ga 21lb 5.40 1l 9.9 2Q.

Gd 31 5.32 & 4.29 02.

Ho 31 5.32 8 0.73 03.

In 15 0.11 1 0.187 08.

] 67 5.32 4 5613 0l.

Sn 21b 5.40 1l 17 12.

Pr 31 5.32 <] 6.62 02.

Dy 21a 5.32 - I 3.64 02.
31 0.11 6 4.5 17.

F 12 2.52 6 770 0g8.18
63 2.52 6 434 10.

I 26 3.40 6 20.5 -
79 2.11 22.06 08.
g6 0.11 3 20.539 02.

Nk 21lb 5.40 8.5 08.
68 2.41 5 .14

Be 8 £.32 ) 1.1 09.
29 5.32 l.ts 13.
67 5.32 4 1.5 02.

P 8 6.32 3478 O1.
29 5.32 3820 0s.
67 5.32 3114 0l.

W 5 0.11 1.3 -
2la 0.11 2.8 14,
30 Q.11 2.5 10.



{contd.) -
Zlement Lab.Code Method Code Number of Lzb.Mean Estimated
No. daterm. Lab.Erzors
Cl 26 3.40 4 0.90% 03.
€3 2.51 6 0.96% 2.
73 0.1} 5] 363 -
8% Q.11 3 0.904 Ql.
Li 12 2.52 & 48 10.20
18b 5.32 1 33.7 G7.
lgd 5.20 b3 23.7 Q2.
29 5.32 5 33 06. 6
”
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APPENDIX

LIST OF PARTICIFATING LAZBORATORIES

Laboratories which reportsd the ressults

Austria
Landwirtschaftlich-chemische
Bundasanstalt

Linz

Belgium

e )

Institut de Recherches Chimigues
Texvuren

Canada

Radiation Protection Laboratory
Special Studies & Services Branch
Weston, Ontario

Barringer Magenta Ltd.
Rexdale, Ontarie
China (The people’s Republic of)

Institute of High Energy Physics
Academia Sinica

Beijing

Institute of High Enexgy Physics
Academia Sinica

Beijing

Colombia

Instcituto de Asuntos Nucleares
Bogota

Czechoglovakia

Institute of Radicecology and
Apolied Nuclszar Technigues
Kosice

Nuclear Pesearch Institute
Central Control Laboratory
Rez .

Denmark

Technical University of Denmark
Department of Sanitary Engineering
Lyngby

Finland

Geological Survey of Finland
Geochemistry Department
Espoo

Investicators

R. de Borger
P. Van Hoeywaghen

J. Tai~Pow
P. Chan
Y. Polny

M. Wan=-Chi Li

M. Chai Chifang
M. Ma Sulan
M. Mao Xueying

M. Qian Xingzheng
M. Li Xiuxia

H. Gomez

S. Bartha

J. Moravece

J.C. Tjell
N.J. Larsen

2. Noras
C. Backman
E. Rallio

Ry

o
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Finland (contd.)

L I

Technical Research Centre of Finland
Reactor Laboratory
Espoo

Finnish Centre for Radiation
and Nuclear Safety
Helsinki

tey

- France

Ecole Normale Supériesure
Laboratoire de Géologie
Paris

Institut National des Technigues
de la Mer
Cherbourg

.“' German Democratic Republic

Arbeitshygienisches Zentrum
der Chemischen ‘Industrie
Leuna

Technische Universitit Dresden
SERQ;on Forstwirtschaft
Tharandt

Lehrstuhl Angewandte Hygiene
Bereich Medizin
4 Berlin

Staatliches amt fiir Atomsicherheit
- und Strahlenschutz
Berlin

Bezirks-Hygleneinspektion und-
Institut Magdeburg

. Magdeburg

Zentralinstitut fiir Kernforschung
Rossendorf
Dresden

Rarl-Marx Universitit

Sektion Physik

Leipzig

Staatliches Amt fiir Atomsicherheit

. und Strahlenschutz
Lohmen-Herrenleite

- Germany (Federal Republic of)

Forschungszentrum Geesthacht
Institut fiir Physik
Geesthacht

ak

Forschungszentrum Geesthacht
Institut fiir physik
Geesthacht

»

R.J. Resenberg
M. Kaistila

A. Sale
T.K. Taipale
P. Uotila

J.M. Martin

P. Nirel
N. Picot
P. Seyler

A.J. Thomas

P. Miramand

M. Bittersohl
M. Roschig

Z.J. Piedler
D.C. Ilgen

D. Marguardt

F. Moldenhawer
E. Gegusch

P. Neske
L. Dornheim

8. Niese
G. Loos

G. QOtto »
U. Wolf

H. Siebert
M. Gegusch
B. XKiehl

W. Berneike

L. Greim

H. B&ddeker

J. Knoth

R. Niedergesass
B. Racky
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4 Ya oy

Germany (Federal Republic of) (contd.)
Grin-oOptik-wWetzlaz U. Rurflirst
Wetzlar D. Korn
Rernforschungszentzum M. Pimpl
Xarlsruhe T. Liese
Institut fir Chemie der M. Rossbach
Karnforschungsanlage
Jiélich
Hungary
Institute of Nuclear Research . J. Bacsd
of the Hungarian Academy of Sciences
Debregen
Indonesia
Centre for the Application T. Las
of Isotopes and Radiation
Jakarta Selatan 6
Italy
CISE P. Frigieri
Milano
CIsE C. Triulzi
Milano R. Ferraroli
Kuwait
Kuwait Institute for A. Aziz
Scientific Research F. Abu-Dagga
Central Analytical Laboratozy A. sabti
Safat
Netherlands
Netherlands Energy Research Foundation J.G. Van Raaphors
Petten ' G. Heering .
New Zealand
University of Canterbury J.E. Pergusson
Department of Chemistry C.A. Hulse
Christchurch
Nozxway .
Isotope Laboratories J.P. Rambaek
Institutt for Energitsknik 0. Johansen
Kjeller
Pakistan
PINSTECH I.H. Qurashi
Neutren Activation Analysis Lab. S. Chaudhary
Nuclear Chemistry Division I. Patima
Rawalpindi A. Mannan

S. Waheed
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Poland
Institute of Physics and Nuclear Technigues

University of Mining and Metallurgy
Krakoew

Institute of Nuclear Physics
Xrakow

Institute of Inorganic Chemistry

and Metallurgy of Rare Elements
Technical University in Wroclaw
Wroclaw

- Polish Academy of Sciences

Institute of Oceanology
Sopot

Romania

Institute of Physics and
Nuclear Engineering
Bucharest

South Africa

School gof Environmental Sciences
University of Cape Town
Rendebosch

Sea Fisheries Research Institute
Roggebai

Nuclear Developmernt Corporation
of South Africa (PTY), Ltd.

Chemistry Division

Pretoria

National Institute for Water Research
Council for Scientific and

Industrial Research
Pretoria

National Institute for Water Research
Council for Scientific and

Industrial Research

Congella

University of Port Elizabeth
Zoology Department

Marine Pollution Group

Port Elizabeth

Thailand

Waste Disposal Division
Office of Atomic Energy for Peace
Bangkok

Turkez

Cekmece Nuclear Research
and Training Centre
Istanbul

J. Janczyszyn
G. Domanska

J. Kajfosz
S. Szymezyk

M. Michalewska

B. Skwarzec
D. Skiba

A. Danis

G.A. Bagle .
P.D. Bartlst:

J.L. Henry
G. Davis

M.C.B. Smit
A. Faanhof

E. Martin

. Stanton

R.
E Lord

» O

R.J. wWatling
M.M.J.F. Talbot

N. Leelhaphunt
M. Dejkumhang

A.N. Bilge
I. Alkan
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murkay (contd.)

Mineral Research and Exploration Institute

of Turkey
Ankara

United XKingdoem

Department of Forensic Medicine
and Science

The University

Glasgow

Institute of Cceanographic Sciences
Godalming
Imperial College of Scisnce

and Technology

University of Londen
Ascot

United States of America

School of Oceanography

Oregon State University

Newport, Oregon

Woods Hole Oceancgraphic Institution
Department of Chemistry

Woods Hole, Massachusetts

U.S.S.R

All-Union Research Institute
of Marine Fisheriass & Oceanography
Moscow

Yugoslavia

Institute "Ruder Boskovic”
Zagreb

Zaire

CCR‘E.N.- K
Kinshasa

Zambia

-
Geclogical Survey Department
Lusaka

International Atomic Energy Agency

International Laboratory of
Marine Radicactivity
Monaco

L et 3 Y

A.¥ildirim
S. Tuncer

J.G. Farmer

I. Jarvis

8.J. Parry
I.W. Sinclairx

-,

T.M. Beasley .
D. MeCullough

E.D. Livingston
R.A. Belastock
A.P. Fleex

N.P. Morozov

V. Valkovie
D. Sikabbubba

M.D. Tshiashala ~
M. Kabengele

J. Tether .
X.B. Sharma

R. Bejanowski
B. Oregioni
D. Vas



