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Report on the Intercomparison for the Determination of Selected Trace 
and^Ma.jor Elements in IAEA Soil-^ Material 

!■_ m i Introduction 

The knowledge of the elemental composition of soil, and especially its 
trace element content is of interest to many investigators active in various 
fields of research. Among these concerned are not only agricultural chemists 
and soil scientists, but also biochemists, environmentalists, nutritionists 
and others. The increased recognition of the essentiality on one hand and 
toxicity on the other, of certain trace elements towards animals and Man , 
has led to intensified studies of the pathways of trace elements in nature, 
particularly in the environmental research. Not only atmosphere, hydrosphere 
and biological tissues, but also soil is examined. 

Essential and toxic trace elements may pass from soil to plants (by which 
they are sometimes effectively concentrated ') and further through food chains 
to Man. The interest in the analysis of soil for the content of many trace and 
also some major elements is therefore rapidly increasing. Hence, there seems 
to be an obvious need for a reference material with established "recommended 
values" of as many elements as possible which could be used for checking the 
quality of analytical work of the laboratories engaged in soil analyses. At 
the same time well-characterized soil, containing high levels of minerals can 
be also of interest for geochemists as a complement to already existing 
geochemical reference samples ' . 

The intercomparison which forms substance of this report was organized 
by the IAEA in 1976 with a double aim in mind: 

First it was intended to provide the participating laboratories in the 
Member States with the opportunity of checking their general performance. 

Secondly, it was hoped that the soil would become sufficiently well 
characterized in this intercomparison to be subsequently useful as a reference 
material with "recommended values" for many elements. 

Due to encouragingly impressive response of the interested laboratories, 
60 of which participated in this exercise, setting up a record in the history 
of our intercomparisons, both aims could be successfully realized. 
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Because of the considerable number of elements t o be determined i n So i l -5 
the deadline o r i g i n a l l y set turned out to have been too shor t , and r e s u l t s 
were s t i l l flowing i n over a period of months a f t e r i t . On the other hand, 
the abundance of data forced us t o change completely the procedures~for the 
evaluat ion of r e s u l t s . These are the main reasons which delayed the 
prepara t ion of t h i s Report. 

2.t m Descr ipt ion o_f_the_ Material 

The s o i l co l lec ted at the Agricul tural Experimental Sta t ion La Molina, 
Lima, Peru (20 cm t o p s o i l depth) was made ava i lab le by the Agricul tura l Section 
of the Agency's Laboratory in already ground and presieved form. In order to 
ensure good homogeneity and to prevent any sampling e r ro r s and e r r o r s due t o 
segregation of p a r t i c l e s during storage, the mater ia l was sieved again and the 
f rac t ion tha t passed a 0.16 mm sieve was co l lec ted . This f r ac t ion (ca. 50 kg) 
was th rn mixed in a r o t a t i n g p l a s t i c drum for 48 hours, and approximately 
25 or 50 f. por t ions were d i s t r i bu t ed into p l a s t i c b o t t l e s . 

The homogeneity was t e s t e d by determining the content of some elements 
(Cs, Co and Fe) by neutron ac t iva t ion analys is i n several samples taken from 
one b o t t l e and comparing the r e s u l t s with analogous data obtained by analyzing 
several samples taken from var ious b o t t l e s chosen at random. 

By applying F and t t e s t s i t was found t ha t the r e s u l t s did not d i f f e r 
s i g n i f i c a n t l y and the mater ia l could be considered homogeneous, a t l e a s t for 
sample weights ^ 100 mg. The content of hygroscopic moisture i n S o i l - 5 , as 
determined by drying a t 105 C t o a constant weight, was r a t h e r small ( cs 1.7$), 
but i t may vary with a change in ambient humidity. 

I t was recommended t o p a r t i c i p a t i n g l abo ra to r i e s t h a t the moisture in So i l -5 
be always determined i n a separate sub-sample (not t h a t taken for a n a l y s i s ) , by 
drying a t 105 C fo r 20 - 24 hours, and a l l r e s u l t s repor ted on a dry-weight b a s i s . 

3. The Scope of the Intercomparison 

For p r a c t i c a l reasons, the number of elements requested t o be determined 
by the p a r t i c i p a n t s i n So i l -5 wa-s or ig ina l ly l imi ted t o the fol lowing 20: 
As, Ba, Br, Co, Cr, Cs, Cu, Fe, Hf, La, Mn, Rb, Sb( Se, Ta, Tb, Th, U, Yb, Zn. 
However, i n the information sheet accompanying the intercomparison sample, the 
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Agency expressed its interest in receiving results for any other element 
which participating laboratories would be willing to determine. 

The number of these "additionally determined" elements turned out to 
be quite impressive (37» not including those for which only the approximate 
upper limits were reported). For 23 elements from among them 5 or more 
laboratory means were received which, in several cases, made it possible for 
us to establish "recommended values". 

4. Results 

The data sent in by the laboratories were edited, punched on cards, 
and processed by a computer programme especially written for this purpose. 
The concentrations are expressed either as parts per million (denoted in 
computer printout as PP10EXP6) or weight percent (WT.^). 
4.1. Tables 

The results returned by individual laboratories for all the elements 
for which at least 2 laboratory means were available are presented in 
Tables 1 — 55- The meaning of the terms used in these tables is as follows: 

Laboratory Code No.: Each laboratory is represented by an appropriate code 
number which remains unchanged throughout the respective tables. These numbers, 
however,., do not correspond to the sequence of laboratories in the list of 
participants given at the end of this report, so that anonymity is secured. 

Method Code Mb.: Main features of the analytical methods used by individual 
laboratories are shown in the form of code numbers, the key to which is given 
in Tables $6 and 571 respectively. The code numbers appearing before the point 
refer to pretreatment of the sample and separation, and/or preconcentration 
methods used, those after the point to the method used for the quantitative 
determination, respectively. For technical reasons only two digits were 
available to describe the sample pretreatment and separation or preconcentration 
methods. In certain cases, where actually three digits should have been used, 
the one omitted was normally that referring to the dissolution step. 

Estimated Laboratory Error: The participant's own estimate expressed in percent. 
The figure before the point refers to random error due to counting statistics 
only (for radiometric methods) that after the point is an estimate of the 
systematic error due to uncertainty of the standards used. For technical 
reasons the errors smaller than 1$ were entered as nln and those exceeding 
IOO36 as "99", 
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Number of determinations: The number of individual results for a given 
element (with the exception of those given in the form "lower than •••") 
supplied by the laboratory. Results described as "doubtful" by the 
laboratory itself were not considered. The computer programme in the 
present form accepts a maximum of up to 6 individual results for a given 
element from one laboratory. If the number of individual results reported 
by the laboratory was bigger, it was reduced down to 6 with the aid of Tables 

7) 
of random numbers . If the number of individual results exceeded 6 but there 
were some differences in the procedure (e.g. if two different methods were used 
for the calculation of the peak area in instrumental neutron activation analysis), 
the results were split accordingly and entered as two separate sets. 
Laboratory Mean: The arithmetic mean computed from all individual results 
supplied by a given laboratory. An asterisk next to a laboratory mean denotes 
that this mean was qualified as an outlier and was not taken into account when 
computing the overall mean. 

The procedure adopted here for the identification of outlying results was 
the same as described in a recent paper * Four criteria, i.e. Dixon's test 
(D) 9 « 1 0 \ Grubbs' test (G) n » 1 2 \ coefficient of skewness test (S) 1 3» 1 4^ and 
coefficient of kurtosis test (K) * ' were used concurrently at a significance 
level of a = 0.05* If the laboratory average was declared as an outlier by any 
criterion, it was rejected, and the whole procedure repeated until no more 
outliers could be identified. 
Laboratory standard deviation: Was calculated in the usual way only if at least 
three results were reported by a laboratory. 

The results of the intercomparison are summarized in Table 5^* The meaning 
of terms used in the summarizing table except for those which are self-explanatory 
is as follows: 
Overall mean (X): is the non-weighted mean of all "accepted" laboratory averages, 
i.e. those left after elimination of outliers. Correspondingly, the same set of 
data was used for the calculation of the: 
Standard deviation of overall mean (S.D): and 
Standard error (S.E): 

where: 
N = number of "accepted" laboratory averages. 
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Confidence limits for the mean of the population of all laboratory means: 
were calculated from the relation: 

^ ^ 0 . 0 5 * (S'E) < " < i + *o.o5 ' (S'E) 

where: 
t_ __ = Student's factor for a significance level of 0.05. 

5.1. General Comments 
Table % shows that a purely instrumental approach without any chemical 

pretreatment of the sample and without any separations was predominantly used 
for the majority of elements determined in this intercomparison. In this table 
the sum of numbers designated as "$ of use in the run" may exceed "100" for 
those elements for which various separation methods have been used. As the 
operations coded "0 - 9" in Table % and in Tables 1 - 5 5 are not quite 
independent from each other (e.g. extraction or ion exchange cannot be executed 
in the case of solid samples without prior dissolution), the "jS of use" was 
calculated here taking as a "1005& basis" the number of participating laboratories 
rather than the total sum of operations included. 

Simple sample pretreatment such as digestion, fusion and/or dissolution 
was used quite often, usually as a necessary step before measurement by Atomic 
Absorption Spectrometry (AAS). Precipitation and extraction were the most 
popular separation methods, ion exchange and volatilization were also sometimes 
used. 

From among the methods used for quantitative determinations (see Table 57) 
the leading roles of neutron activation analysis (HAA) and AAS are indisputable. 
X-ray fluorescence (XRF) occupies the third place followed by Emission spectroscopy 
(ES), Colorimetry or Spectrophotometry (C & S) and Mass Spectrometry (MS). Other 
methods listed in Table 57 were used in isolated cases only. 

The relative frequency of the use of various analytical methods as revealed 
by Table 56 and 57 seems to be rather typical for that kind of sample, i.e. solid 
with high mineral content and trace element concentrations exceeding 1 ppm in 
most cases (see Table 58). Well known merits of nondestructive multielement 
methods of analysis, such as NAA could be fully exploited here. 
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From among 57 elements finally covered in this intercomparison, only 

two (Cd and F) were not determined at all by purely instrumental approach. 
The apparent ease with which elements like hafnium and rare earths 

can be determined by NAA, compared to the difficulties encountered when other 
analytical techniques are tried for this purpose, resulted in the almost 
exclusive use of NAA for these elements. 

5-2. Problem of rejection of outlaying results 

Outliers, i.e. results deviating markedly from the population of other 
observations are quite frequently observed in intercalibration tests, and 
may be considered as being due to some gross errors in the analytical procedure, 
instrument calibration, standards used, calculations etc. In trace analysis 
it occurs not infrequently that laboratories report results differing among 
themselves even by orders of magnitude. Therefore, if reliable values of 
trace element concentrations and their confidence limits are to be arrived 
at on the basis of intercomparison runs, an appropriately sensitive and 
effective procedure for the detection and rejection of outliers is indispensable. 

It was demonstrated in previous work ' that because of masking effects 
which occur when two or more outliers are present in a given set of results, 
the concurrent use of several criteria is more effective than the use of any 
single one of them (at the same significance level). 

Examples of complementary action of the four criteria used in this work 
are shown in Table 59 • 

Judging from the observations on the previous use of this approach for 
processing of data from other intercomparisons in which the "true value" was 
known, the procedure applied above seems to assure good selectivity of rejection 
of outliers while not leading, at the same time, to excessive rejections. 
(The latter may sometimes result in significant deviations of the overall mean 
from the "true value" and an unrealistic estimation of the standard deviation). 

A survey through Tables 1 - 5 5 reveals that altogether 116 results 
(laboratory averages) contributed by 37 laboratories have been qualified as 
outliers. A closer examination shows that 55^ of all outlying results have 
been produced by 9 laboratories (Code Numbers: 5» 14i 16, 25» 3lt 36, 43, 53 
and 5°0 which constitute only 1 ^ of all participating laboratories or 24$ of 
those laboratories which have had their share in providing outlying results. 
So the probability of occurrence of outlying results in some laboratories is 
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much greater than in the others, which should be a warning signal to those 
concerned. On the other hand one should note that it would be unjust to 
appraise all the 9 laboratories mentioned above in exactly the same manner. 
For instance while for laboratories 5 and 25 the outliers constitute 17 and 
14$ of all results supplied by them, the analogous percentages for 
laboratories 14 and 43 amount to 79 and 83$, respectively. 

5. 3. Comparison of analytical methods 

Comparison of results obtained by various analytical techniques for 
several elements is shown in Table 60. Only those elements were taken into 
account for which available data resulted from at least two methods each with 
not less than two "accepted" laboratory averages. The results are presented 
in the form: mean - S.E (number of accepted laboratory averages). 

In general one can say that there is a fairly good agreement between the 
methods. Some exceptions, however, should be noted. The results by AAS for 
Ba and Ca seem to be too high and those for Sr too low. Similarly the results 
obtained by XRF for Ni or by MS for Pb seem to be distinctly lower than those 
obtained by other methods. 

However, if we set as a provisional criterion for significant difference 
between the methods that calculated confidence limits of the means (at 
significance level of a = 0.05) do not overlap, none of the cases mentioned 
above do qualify as "significantly different". The reason for that is first 
of all too small a number of results for certain methods in which case Student's 
t_ -c factors are high, making confidence limits excessively large, and 
secondly not too good agreement of results within a method. 

In one case, however, owing to the big number of results returned, it was 
possible to establish that significant difference between the methods exists. 
For Mn, the results by NAA are unambiguously higher than those obtained by AAS 
or ES (see Table 60). 

5»4* Soil-5 a s a reference material 

One of the main purposes of this intercomparison was the establishment of 
"best" or "recommended" values for concentrations of several constituents. 

The degree of certainty with which the true content of an element can be 
assessed in the course of an interlaboratory comparison depends upon many factors 
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and usually varies from element to element. The data for the first category 
of elements, i.e. for those for which "recommended" values could be established 
with a relatively high degree of confidence, are listed in Table 61. To 
qualify into this class, five criteria formulated below had to be fulfilled: 

1. Relative uncertainty of the overall mean (at a significance level of 
a = 0.05)f lower than 20$ (trace elements) or 10$ (major and minor elements). 

2. Relative standard deviation of the overall mean lower than 25$ (trace 
elements) or 15$ (major and minor elements). 

3. Data from at least two different analytical methods were available for 
the calculation of the overall mean. 

4* At least 5 laboratory averages have been used for the calculation of the 
overall mean. 

5- No significant difference between the groups of results obtained by various 
analytical methods could be detected. 

A second category was established for elements the "recommended" values 
of which, while failing to fulfill all the five criteria simultaneously, at 
least fulfilled either criterion 1 or 2. These are listed in Table 62. 

A third category includes elements for which criteria No.l and No.2 were 
not fulfilled. The accuracy with which concentrations of these elements were 
assessed is not considered satisfactory and they are given for information 
only (Table 63). 

5-5« Conclusions 

The present intercomparison has demonstrated once again that constant 
analytical quality control is indispensable in trace analysis irrespective of 
the type of material being analysed. Although concentrations of elements in 
Soil-5 were in most cases in the ppm range, i.e. not excessively low, sometimes an 
incomprehensibly high spread of results ranging, e.g. for Ag, Co, Cu, Hg etc. 
up to three orders of magnitude, was observed. A survey through outlying results 
seems to indicate that a relatively small number of laboratories are mainly 
responsible for producing erroneous results, and not the analytical technique 
or the kind of element being determined. Certain systematic differences between 
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the methods, however, seem to exist in isolated cases and this problem 
deserves further investigation. A big amount of data received from the 
laboratories in this intercomparison run, together with appropriately 
sensitive and reliable procedures for the rejection of outliers applied in 
this study made possible the establishment of meaningful "recommended" values 
for many of the elements. It is hoped that Soil-5 reference material will be 
of help for analytical chemists working in many different fields of research. 



References 

1. SCHWARZ, K., "Elements newly identified as essential for animals in 
Nuclear Activation Techniques in the Life Sciences,Proc. of a Symp. 
Bled, 10 - 14 Apr. 1972, IAEA, Vienna, 1972. 

2. UULKA, J.J., RISBY, T.H., Anal. Chem., 48, 640 A (1976). 
3. PARIZEK, J., "Toxicological studies involving trace elements in Nuclear 

Activation Techniques in the Life Sciences,Proc. of a Symp. Bled, 
10 - 14 Apr. 1972, IAEA, Vienna, 1972. 

it 
4. PETERSON, P.J., Accumulation and distribution of elements in plants", 

in "Nuclear Activation Techniques in the Life Sciences,Proc. of a Symp. Bled, 
10 - 14 Apr. 1972, IAEA, Vienna, 1972. 

5. FLANAGAN, F.J., Geochim. Cosmochim. Acta _̂ 3 8l (1972). 
6. FLANAGAN, F.J., Geochim. Cosmochim. Acta ^ ll89 (1973). 
7. DIXON, W.J., MASSEY Jr., F.J. "Introduction to Statistical Analysis, 

McGraw-Hill Book Co Inc., Ney York, 1957-
8. DYBCZYNSKI, R., TUGSAVUL, A., SUSCHNY, 0., Analyst (in press). 
9. NATRELLA, M.G., "Experimental Statistics, NBS Handbook 91, Washington, 1963. 
10. ,JOHNSON, N.L., LEONE, F.C., "Statistics and Experimental Design in 

Engineering and the Physical Sciences, Vol. 1, J. Wiley, New York, 1964. 
11. GRUBBS, F.E., Annals of Math. Statistics 21 27 (1950). 
12. Model 10 Hewlett-Packard Calculator 98IO A, Stat. Pac, Loveland,USA, p.215-
13. FERGUSON, T.S., Fourth Berkeley Symp. on Mathem. Statistics and Probability 

(J. Neyman, Ed.), Univ. of Calif. Press, Berkeley, 1961, p.253. 
14. GRUBBS, F.E., Technometries 11^ 1 (1969)-



LIST OF PARTICIPANTS IN THE INTERCOMPARISON RUN SOIL-5 

1. Messrs. E .S . Pi lkington & W. Wilson, CSIRO Divis ion of Mineral Chemistry, 
Port Melbourne. AUSTRALIA 

2. Dr. R. Dybczynski, Miss A. Tugsavul, I n t e r n a t i o n a l Atomic Energy Agency, 
Laboratory Seibersdorf, Vienna. AUSTRIA 

3 . Prof. Dr. A. Cot tenie , Laboratorium voor Analytische en Agrochemie, 
Faku l t e i t van de Landbouwwetenschappen - R.U.G., Gent. BELGIUM 

4- Prof. Dr. R. van Grieken, Universi ty of Antwerp ( U . I . A . ) , Dept.. of Chemistry, 
Wilri . ik. BELGIUM 

5. Dr. Moema G de Alvarenga, I n s t i t u t o de Pesquisas Radioat ivas , Belo Horizonte. 
BRASIL 

6. Mrs. Chris tova, Laboratory for U t i l i z a t i o n of Nuclear Technique in the National 
Economy, Sof ia . BULGARIA 

7. Mr. D. Hadjidemetriou, Cyprus Agr icu l tu ra l Research I n s t i t u t e , Ministry of 
Agr icu l ture & Natural Resources, Nicosia . CYPRUS 

8. Drs . K. Heydorn & R. Gwozdz, I s o t o p l a b o r a t o r i e t , Roskilde. DENMARK 
9 . Mr. Jens Chr. T j e l l , Dept. Sani tary Engineering, The Technical Univers i ty of 

Denmark, Lyngby. DEHMARK 
10. Mr. R . J . Rosenberg, Technical Research Centre of Finland, Reactor Laboratory, 

Espoo. FINLAND 
1 1 . Mr.' A. Rantavaara, I n s t i t u t e of Radiation Pro tec t ion , Research Department, 

He l s ink i . FINLAND 
12. Mr. J .A. Ph i l ippo t , Laboratoire Radioac t iv i te de l ' A i r , Orsay. FRANCE 
13. Messrs. A. Andreani & R. Bourgi l lo t , C.E.A.-C.E.N.G., S .E .A .P .C , Grenoble Cedex. 

FRANCE 
14. Dr. S. May, DRA/SAECNl/Laboratoire P. Sue, CEN. Saclay, Gif-Sur-Yvette . FRANCE 
15. Prof. Dr. G. Tolg, Max-Planck I n s t i t u t f. Metal I f orschung, I n s t i t u t f. Werkstoff-

wissenschaften, Schwabisch Ground, PEDERAL REPUBLIC OF GERMANY 
16. Dr. K. Heine, I n s t i t u t f . Physik d. Bundesanstalt f. Milchforschung, K ie l . 

FEDERAL REPUBLIC OF GERMANY 
17. Mr. K. Coy, Bayerisches Landesamt f. Umweltschutz, Munohen. IEDERAL REPUBLIC 

OF GERMANY 
18. Dr. H. Bergmann, Mr. U. Sch le icher t , Bundesanstalt fur Gew'asserkunde, Koblenz. 

FEDERAL REPUBLIC OF GERMANY 
19. Dr. F . Moldenhawer, S taa t l i ches Amt fo r Atomsicherheit und St rahlenschutz , 

Ber l in . GERMAN DEMOCRATIC REPUBLIC 
20. Prof. Dr. Habi l . K. Wetzel, Central I n s t i t u t e for I so tope and Radiation Research 

Academy of Science of the GDR, Leipzig . GERMAN DEMOCRATIC REPUBLIC 
2 1 . Dr. J* Bacso, Messrs. G* Kalinka, M. Kis-Varga, P . Kovacs, B.J . Matkone, 

I n s t i t u t e of Nuclear Research of the Hungarian Academy of Sciences , Debrecen. 
HUNGARY 

22. Dr. M. Sankar Das, Analyt ical Chemistry Divis ion, Bhabha Atomic Research Centre, 
Bombay. INDIA 

23. Dr. Y.A. Sauna, Mr. V.P. Bel lary, Spectroscopy Divis ion , Bhabha Atomic Research 
Centre, Bombay. INDIA 



LIST OF PARTICIPANTS IN THE INTERCOMPARISON RUN SOIL-S (CONT'D) 

24. Dr. Tetsuo Mamuro, Radiation Center of Osaka Prefecture, Osaka. JAPAN 
25« Mr. A. Erbahi, Direction des Mines, Service des Laboratoires, Rabat. 

MOROCCO 
26. Dr. W. van Driel, Institute for Soil Fertility, Haren (GR). THE NETHERLANDS 
27- Dr. M. De Bruin, Interuniversity Reactor Institute, Delft. THE NETHERLANDS 
28. Dr. W.G. de Ruig, Government Dairy Station, Leiden. THE NETHERLANDS 
29. Mr. J.G. van Raaphorst, Energie Centrum Nederland, Petten. THE NETHERLANDS 
30. Dr. C.C. Ezzeh, Mrs. Adebusola Folashade Talabi, Mr. Babajide Adeoye Keleko, 

Mr. Dada Sidney Chukwuamago Ochei, Food Drugs and Laboratory Services, 
Federal Ministry of Health, Lagos. NIGERIA 

31. Mr. B. Salbu, Dept. of Chemistry, University of Oslo, Oslo. NORWAY 
32. Dr. E. Steinnes, Institutt for atomenergi, Kjeller. NORWAY 
33. Dr. I.Q. Qureshi, Nuclear Chemistry Division, Pakistan Institute of Nuclear 

Science and Technology, Rawalpindi. PAKISTAN 
34» Dr. F.I. Nagi, Atomic Energy Minerals Centre, Lahore. PAKISTAN 
35. Prof. Dr. T. Florkowski, Mr. S. Pio'rek, Institute of Nuclear Physics and 

Techniques, Krakow. POLAND 
36. Mr. G.S. James, Anglo American Research Laboratories, Transvaal. SOUTH AFRICA 
37- Mr. ,R.J. Watling, Council for Scientific and Industrial Research, National 

Physical Research Laboratory, Pretoria. SOUTH AFRICA 
38. Mr. R.J.N. Brits, Mr. M.C.B. Smit, Chemistry Division, Atomic Energy Board, 

Pretoria. SOUTH AFRICA 
39- Mr. U. Qvarfort, Mr. A. Linnfors, Quaternary Avd. Uppsala Universitet, 

Uppsala. SWEDEN 
40. Mr. U. Stuvesson, Paleontologiska Institutionen, Uppsala Universitet, 

Uppsala. SWEDEN 
41. Dr. A. Wyttenbach, Mr. S. Bajo, Eidg. Institut fur Reaktorforschung, 

Wurenlingen. SWITZERLAND 
42. Geochemical Laboratory Section, Division of Economic Geology, Department of 

Mineral Resources, Bangkok. THAILAND 
43. Mrs. Ambhai Idthikasem, Mr. Theeranee Poonwiwat, Analytical Chemistry Section, 

Division of Geological Survey, Department of Mineral Resources, THAILAND 
44* Mr. I.M. Dale, Mr. J.D. Cross, West of Scotland Health Boards, Dept. of Clinical 

Physics and Bio-Engineering, Glasgow. UNITED KINGDOM 
45» Miss M.J. Minski, Mr. S.J. Pary, University of London Reactor Centre, Ascot. 

UNITED KINGDOM 
46. Dr. N.P. Morozov, All-Union Research Institute of Marine Fisheries and 

Oceanography, Moscow. USSR 
47* Dr. R.E. Heft, University of California, Lawrence Livermore Laboratory, 

Livermore. Cal.. USA 
48. Dr. T. J. Chow, Scripps Institution of Oceanography, La Jolla.Cal.. USA 



LIST OF PARTICIPANTS IN THE INTERCOMPARISON RUN SOIL-5 (CONT'D) 

49* Dr. R.A. Cahill, Illinois State Geological Survey, Natural Resources 
Building, Urbana. 111.. USA 

50. Dr. G. Thompson, Woods Hole Oceanographic Institution, Woods Hole,,Mass., 
USA 

51. Dr. R.C. Thompson, Radiological Sciences Laboratory, N.Y.S. Department of 
Health, Albany. N.Y.. USA 

52. Mr. G.A. Welford, U.S. Energy Research and Development Administration, 
Health and Safety Laboratory, New York.N.Y.. USA 

53. Dr. D.R. Scott, Environmental Protection Agency, MSM, Las Vegas.Nevada. 
USA 

54. Mr. P.J. Whaling, Duke U. Marine Lab., Beaufort.North Carolina. USA 

55« Mr. J.D. Hayes, Ohio State University Nuclear Reactor Laboratory, 
Columbus. Ohio. USA 

56. Mr. Stephen W.K. Chick, Radiation Center, Oregon State University, 
Corvallis, Oregon. USA 

57- Mrs. Sharleen Olsen, Laboratory of Radiation Ecology, Fisheries Center, 
University of Washington, Seattle. WA. USA 

58. Dr. J.C. Laul, Dr. K.K. Nielson, Physical Sciences Department, Battelle 
Northwest, Richland.Wa.. USA 

59. Prof. Dr. L. Kosta, Institut Jozef Stefan, Ljubljana. YUGOSLAVIA 
60. Geological Survey Department, Lusaka. Republic of ZAMBIA 



TABLE NO. I SIGNIFICANCE LEVEL 0.05 

RESULTS QF INTERCCWFARISCN FOR 

UNIT: PP10EXP6 

AG TN SOIL-5.1976 

o . 

1 
2 
3 
4 
5 
6 

L A 8 . 
CODE 
M O . 

5 A 
1 9 A 
3 6 A 
4 8 
5 3 B 
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L A B •STANDARD OEV 
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U N I T : W T . % 

IN S O I L - 5 , 1 9 7 6 

o . 

1 
2 
3 
4 
5 
6 
7 

L A f l . 
CODE 
N O . 

2 A 
EB 
8 '■ 

1 8 
5 7 A 
5 7B 
5 8 

#ET»-OD 
CODE 
N O . 

9 . 1 
1 . 6 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
1 . 2 

E S T I M . 
L A B . 
ERRORX 

2 . 0 5 
. 

3 . 1 5 
3 . 0 5 
1 . 0 1 
1 . 0 1 

. 

NO . C F 
DETFRM. 

6 
1 
6 
4 
6 
6 
1 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

8 . 1 0 2 
8 . 5 2 0 
7 . 9 3 7 
8 . 5 2 7 
7 . 1 9 5 * 
8 . 1 1 7 
7 . 9 6 0 

LAB.STANDARD DEV 

ABS 

, 4 0 3 

REL % 

4 . 9 

9 6 3 
0 9 6 
1 5 9 
20 4 

1 2 . 1 
1 . 1 
Z.2 
2 . 5 



TABLE NO. 3 SIGNIFICANCE LEVEL 0 . 0 5 

RESULTS OF INTEFCCWFAfiISCN FOR AS 

U N I T : PP10EXP6 

IN S O I L - 5 . 1 9 7 6 

N O . 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

L A S . 
C O D E 
N O . 

2A 
2C 
4 
ED 
6 
7 
8 
9 

1 0 
14 
1 5 
16 
1 8 
19B 
21 
25 
26 
30 
35 
39 
4 0 
41A 
4 6 
4 8 
4 9 
53A 
538 
54A 
SEA 
57A 

METI-OD 
CODE 
NO. 

9.1 
9.e 
9.6 
9.1 
9.1 
9.6 
9.1 
16.5 
9.6 
9.1 
9.6 
9.7 
9.1 
9.6 
9. 1 
9.1 
9.6 
9.1 
9.1 
9. 1 

13.5 
9.1 
9.1 
9.1 
9.1 
9.6 

\ 9.4 
12.1 
5.6 
9. 1 

ESTIM. 
L A B . 
ERRORX 

2.06 
1.C6 

10.02 
. 

1. 
• 1C 

7.15 
.03 

6. 
44.11 
6.25 
.30 

5.05 
1.05 
2.10 
3. 
.20 

2.02 
. 

5.10 
• OS 
. 

9.03 
4.10 
6. 

10.10 
.10 
. 
• 

3.01 

NC.OF 
CETERM. 

6 
6 
6 
6 
5 
6 
6 
6 
1 
1 
3 
3 
5 
4 
3 
2 
2 
6 
6 
5 
6 
5 
6 
3 
1 
4 
1 
6 
4 
6 

LAB. DEVIATION 
MEAN FROM TRUE 

VALUE 

110.000 
100.000 
78.317 

106.000 
84.600 
80.167 

113.600 
104.500 
110.000 
2 1 2 . 0 0 0 * 
87.333 
65.000 

113.000 
78.250 
93.967 
5.900* 

71.000 
101.050 
118.932 
73.000 

112.000 
157.000* 
104.667 
116.000 
58.000 
57.250 
10.000* 
97.017 
110.500 
96.467 

LAB.STANDARD DE 

ABS 

6.260 
1.673 
5.321 
5.549 
1.67 3 
7.250.-

15.173 
2.258 

5.773 
31.224 
4.690 
1.707 
.20 8 

2. 189 
4.039 
2.236 
9.736 
3.000 
5.27 6 
4.353 

7.804 

6.050 
1.290 
6.504 

REL 

5.6 
1 .6 
6.7 
5.2 
1 .9 
9.0 

13.3 
2.1 

6.6 
48.0 
4.1 
2.1 
.2 

Z.l 
3,3 
3.0 
8.6 
1 .9 
5.0 
3.7 

13.6 

6.2 
1.1 
6.7 



TABLE NO. 4 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCC^FAKISDN FOR 8A 

J N I T : P P 1 0 E X F 6 

IN S O I L - 5 , 1 9 7 6 

NO. 

1 
2 
3 
4 
5' 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5 
26 
2 7 
28 
29 
30 
31 

L A S . 
CODE 
N O . 

1 
2A 
28 
5D 
6 
e 

12 
14 
16 
1 8 
19B 
2 1 
2 2 
25 
26 
1 1 
35 
3CA 
368 
3 8A 
39 
40 
45 
46 
4 7 
48 
4 9 
55A 
57A 
57B 
6 0 

METt-OD 
CODE 
NO. 

9.4 
9.1 

12. 1 
9.1 
3. 1 
9 .1 
9.6 
5.1 
9.7 
9.1 
9.6 
9.1 
5 .1 
9.1 
9.6 
1.2 
9.1 
1 .2 
1.2 
9.1 
5.1 
1 .2 
9.1 
9.1 
t .2 
5.1 

"" 9.1 
9.6 
9. 1 
9.1 
9.4 

E S T I N . 
L A E . 
ERFOFX 

.07 
5.06 
1 .0 = 
. 

1 8 . 
29.15 
3.10 

10.11 
.30 

1 1.05 
1 .05 
5.1C 

3 0 . 
4 0 . 

.20 

. 
• 
. 
. 
.10 

6.10 
.15 

20.05 
14.03 

• 10 
12.10 
8. 
• 

1 .01 
2.01 
. 

NC.OF 
CETERM. 

6 
6 
1 
5 
5 
6 
4 
1 
3 
5 
4 
3 
4 
2 
1 
4 
6 
4 
4 
4 
5 
6 
3 
6 
6 
3 
1 
4 
6 
4 
3 

LAB. DEVIATION 
MEAN FROM TRUE 

VALUE 

530.333 
531.667 
500.000 
649.600 
452.000 
521.167 
767.750 
392.000 
31 1.667 
590.000 
432.750 
537.000 
665.500 
610.000 
450.000 

1145.000* 
596.925 

2800.000* 
1072.500* 
649.750 
578.000 
616.167 
366.000 
480.000 
879.167 
652.667 
830.000 
567.000 
418.333 
430.000 
720.333 

LAB.STANCARO DEV 

ABS 

36.120 
26.394 

56.752 
3 4 . 2 0 5 . 
74.665 
28.371 

82.815 
101.340 

2.217 
12.124 

190.650 

95.742 
66.358 

600.000 
63.206 
26.411 
17.888 
97.659 
18.248 
60.332 
19.487 
34.501 

49.125 
26.348 
25.703 
22.810 

REL X 

6.8 
4.9 

8.7 
7.5 

14.3 
3.6 

26.5 
17.2 

.5 
2.2 

28.6 

8.3 
11.1 
28.5 
5.8 
4.0 
3.0 

15.8 
4.9 

12.5 
2.2 
5.2 

8.6 
6.2 
5.9 
3*1 

TABLE N O . S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCWFARISCN FOR BE 

U N I T : PP10EXP6 

N O . L A B . KETHOD E S T I M . NO.OF 
CODE CODE L A B . DETERM, 
N C . NO. ERRORX 

I N S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANCARO OEV 
MEAN FROM TRUE 

VALUE ABS REL X 

5A 
3 6 A 

5 , 4 
1 3 . 2 

1 . 7 9 2 
1 . 7 5 0 

. 0 3 9 

. 9 5 7 
2 . 2 

5 4 . 7 

TABLE N O . S I G N I F I C A N C E , L E V E L 0 . 0 5 

RESULTS OF INTEFCCVFARISCN FOR 6 1 

U N I T : P P 1 0 E X F 6 

NO. L A B . METHOD E S T I * . NO.OF 
CODE CODE L A B . DETERM. 
N O . N O . ERRORX 

1 
2 
3 

3 6A 
5EA 
5 5 B 

1.2 
5.6 
1.2 

I N S O I L - 5 , 1 9 7 6 

LAB. 
MEAN 

1. 
4 . 

3 0 . 

750 
500 
000 

D E V I A T I O N LAB.STANCARO DEV 
FROM TRUE 
VALUE ABS REL X 

. 5 0 0 
1 . 2 9 0 

2 8 . 5 
2 8 . 6 



TABLE NO. 11 SIGNIFICANCE LEVEL 0 . 0 5 

RESULTS OF INTFFCC^PARISCN FCR CO 

U N I T : P P I 0 E X P 6 

IN S O I L - 5 , 1 9 7 6 

NO. L A B . WETHOD E S T I M . NO.OF 
CODE CODE L A B . DETERM 
N C . NO. ERRORS 

1 
2 
3 
4 
5 
6 
7 
a 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 

1 
2A 
5A 
5D 
6 
e 

11 
1 4 
1 6 
1 8 
1 9 3 
2 1 
2 2 
2 4 
2 5 
2 6 
2 8 
2 5 
3 1 
3 2 
3 3 B 
3 4 
3 5 
3 6 A 
3 6 B 
3 7 
3 e A 
3 5 
4 0 
4 1 A 
4 1 B 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 5 
5 0 
5 3 B 
5 5 A 
5 5 8 
5 7 A 
5 7 B 
5 8 
5 5 
6 0 

5 . 4 
9 . 1 
9 . 4 
9 . 1 
9 . 1 
5 . 1 
2 . 1 
9 . 1 
9 . 7 
9 . 1 
9 . 6 
9 . 1 
5 . 1 
t . 2 
5 . 1 

1 4 . 2 
1 . 2 
1 . 2 
9 . 1 
1 . 2 
9 . 1 

1 4 . 2 
9 . 1 
1 . 2 
1 . 2 

1 4 . 5 
- 9 . 1 

9 . 1 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 . 2 
1 . 2 
9 . 1 
9 . 1 
1 . 2 
9 . 1 
5 . 1 
9 . 1 
9 . 4 
9 . 6 
1 . 2 
9 . 1 
9 . 1 
1 . 2 
9 . 1 
9 . 4 

• 1 C 
1 . 0 5 

. 

. 
1 . 
1.1C 

. 
1 . 1 1 

. 3 0 
2 . 0 5 
2 . 0 5 
2 . 1 0 
6 . 

• 10 
4 . 

. 1 5 

. 

. 
2 . 

. 0 5 
2 . 

. 1 5 
• 
, 
• 
. 1 5 
. 0 5 

5 . 1 C 
. 0 4 

1 . 
. 
. 
. 1 5 
• 13 

1 0 . 0 5 
2 . 0 3 

. 1 0 
3 . 0 5 
4 . 
5 . 0 3 

• 1C 
• 
• 

1 . 0 1 
1 . 0 1 

• 
. 1 0 
a 

5 
6 
6 
1 
3 
5 
4 
3 
3 
6 
2 
2 
6 
6 
3 
6 
4 
2 
5 
4 
4 
3 
5 
5 
4 
5 
5 
5 
3 
6 
4 
6 
3 
3 
I 
4 
1 
4 
2 
6 
4 
1 
6 
3 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 0 . 1 3 3 
1 4 . 1 6 7 
1 2 . 6 6 7 
1 4 . 8 0 0 
1 5 . 5 2 0 
1 5 . 8 1 7 
1 4 . 1 5 7 
4 8 . 0 0 0 * 
1 7 . 6 6 7 
1 5 . 6 2 0 
1 1 . 7 5 0 
1 5 . 1 6 7 
1 6 . 0 0 0 
3 3 . 0 0 0 * 
1 4 . 0 0 0 
1 6 . 8 5 0 
3 7 . 0 0 0 * 
1 5 . 3 9 7 
1 5 . 9 0 0 
2 3 . 5 0 0 * 
1 7 . 7 5 0 
1 4 . 0 5 0 
1 5 . 6 7 8 
1 3 . 7 5 0 
2 6 . 0 0 0 * 
1 5 . 0 0 0 
1 4 . 0 0 0 
1 7 . 0 2 0 
2 0 . 0 0 0 
1 2 . 2 6 0 
1 7 . 6 2 0 
1 3 . 2 6 0 

0 . 3 1 7 * 
5 . 6 2 8 * 

1 2 . 3 5 0 
1 5 . 2 5 0 
5 3 . 4 3 3 * 
1 3 . 9 3 3 
1 6 . 8 0 0 
1 6 . 4 0 0 
5 0 . 0 0 0 * 
2 6 . 7 5 0 * 
1 0 . 0 0 0 
1 2 . 3 1 7 
1 1 . 6 4 2 

8 0 0 . 0 0 0 * 
1 5 . 1 1 7 
1 9 . 0 0 0 

LAB.STANDARD DE\ 

A B S 

1 . 0 4 6 
. 3 1 4 

1 . 5 0 5 
2 . 6 8 3 

. 3 2 7 

. 3 0 6- -

1 . 5 4 1 

6 . 3 5 0 
. 4 0 8 
. 9 5 7 
. 2 0 8 

1 . 0 0 0 
. 6 3 2 

4 . 4 7 2 
. 2 4 5 
. 5 1 9 

1 . 8 7 0 
1 . 5 0 0 

. 6 5 8 
3 . 5 0 0 
4 . 5 4 6 
5 . 0 0 0 
1 . 0 0 0 

. 4 0 2 
2 . 9 4 3 

♦ 5 6 8 
. 3 7 6 
. 167 
. 0 7 6 
. 7 7 7 

2 . 0 5 6 
. 4 3 2 

1 . 1 6 7 
. 1 5 2 

1 . 0 8 0 

1 . 2 5 8 

. 2 9 2 

. 4 1 6 

. 8 9 3 

REL : 

1 0 . 3 
2 . 2 

11 . a 
1 6 . 1 

2 . 1 
1 . 9 

1 0 . 8 

3 5 . 9 
2 . 6 
8 . 1 
1 . 3 
6 . 2 
1 . 9 

1 2 . 0 
1 . 5 
3 . 2 
7 . 9 
8 . 4 

4 . 1 
2 5 . 4 
1 7 . 4 
3 3 . 3 

7 . 1 
2 . 3 

1 4 . 7 
4 . 6 
2 . 1 
1 . 2 

2 4 . 1 
1 3 . 8 
1 6 . 6 

2 . 8 
2 . 1 
1 . 0 

6 . 5 

4 . 7 

2 . 3 
3 , 5 

5 . 9 



TABLE N O . 12 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCNPARISCN FOR CR 

U N I T : P P 1 0 E X P 6 

IN S O I L - 5 , 1 9 7 6 

NO. L A S . METFOC 
CODE CODE 
N O . NO. 

E S T I N . NO.OF L A B . D E V I A T I O N 
L A B . DETERM. MEAN FROM TRUE 
ERRORX VALUE 

LAB.STANDARD DEV 

ABS REL X 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 

1 
2A 
2C 
3 
5A 
ED 
6 
8 

1 0 
1 1 
1 4 
1 6 
1 8 
I 9 A 
1 9 B 
2 0 
2 1 
2 2 
2 4 
2 5 
2 6 
2 8 
2 5 
3 1 
3 4 
3 5 
3 6 A 
3 6 8 
3 7 
3 8 A 
3 8 B 
3 9 
4 0 
4 1 A 
4 1 B 
4 2 
4 4 
4 5 
4 6 
4 8 
4 9 
5 0 
5 3 A 
5 5 A 
5 7 A 
5 7 B 
6 0 

9 . 4 
9 . 1 
9 . 6 
1 . 2 
9 . 4 
9 . 1 
5 . 1 
9 . 1 
9 . 6 
2 . 1 
9 . 1 
9 . 7 
9 . 1 
1 . 2 
9 . 6 
1 . 2 
9 . 1 
9 . 1 
1 . 2 
5 . 1 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
9 . 1 

• 1 3 . 2 
1 . 2 
I . 5 
9 . 1 
1 . 2 
5 . 1 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 • ? 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 6 
9 . 6 
9 . 1 
9 . 1 
9 , 4 

. 0 8 
5 , 0 6 

2 0 . 0 6 
. c i 
• 
. 

4 . 
11 . 1 5 

6 . 
• 

9 . 1 1 
. 3 0 

6 . 0 5 
• 

1 . 0 5 
. 5 0 

6 . 1 0 
3 0 . 

. 1 5 
2 0 . 

. 1 5 

. 

. 

. 

. 5 0 

. 
• 
. 
. 1 5 
. 1 0 
• 

2 0 . 1 0 
.ca 

2 . 
• 
. 
. 1 5 

2 0 . 0 5 
6 . 0 3 

1 0 . 0 6 
4 . 

1 0 . 0 3 
3 0 . 1 0 

. 
1 . 0 1 
2 . 0 1 

. 

6 
6 
6 
3 
6 
5 
5 
6 
1 
6 
1 
3 
5 
4 
4 
6 
3 
4 
6 
2 
2 
6 
6 
3 
2 
5 
4 
4 
3 
4 
2 
5 
4 
4 
5 
5 
6 
3 
6 
3 
1 
1 
2 
2 
6 
4 
3 

28.500 
37.667 
32.833 
25.900 
26.333 
29.400 
25.600 
17.263 

400.000* 
77.070* 
44.000 
25.500 
31.240 
29.500 
40.250 
10.000 
34.333 
34.500 
34.000 
37.000 
18.400 
27.006 
17.148 
36.333 
17.800 
3 0.968 
31.250 
13.75 0 
50.000 
19.500 
22.500 
35.800 
41.750 
15.500 
35.000 
20.740 
36.250 
26.067 
29.500 
28.133 
25.000 
15.000 

705.000* 
50.500 
24.60 0 
23.825 
36.000 

2. 144 
1.861 
9.020 
.435 

2.422 
3.781-
1.516 
2.947 

11.567 

1 . 5 0 0 
2 . 8 0 9 
3 . 8 7 2 
1 . 8 9 2 

2 . 5 7 9 
9 . 8 1 4 

1 4 . 2 4 0 
. 4 8 7 

1 . 1 5 4 

2 . 9 4 8 
5 . 8 5 2 
2 . 5 0 0 

2 . 0 8 1 

7 . 5 
4 . 9 

2 7 , 4 
1 . 6 
9 . 1 

1 2 . 6 
5 . 9 

1 7 . 0 

1 5 . 0 

5 . 8 
8 . 9 

1 3 . 1 
4 , 7 

7 . 5 
2 6 . 4 

5 2 . 7 
2 . 8 
3 . 1 

9 . 5 
1 6 . 7 
1 8 . 1 

1 0 . 6 

3 . 1 1 4 
3 . 5 0 0 
1 . 2 9 0 
1 . 0 0 0 

• 8 9 0 
5 . 5 2 6 
1 . 8 9 0 
2 . 0 7 3 
1 . 7 9 5 

8 . 6 
8 . 3 
8 . 3 
2 . 8 
4 . 2 

1 5 . 2 
7 . 2 
7 . 0 
6 . 3 

1 . 5 9 7 
1 . 5 7 3 
3 . 6 0 5 

6 , 4 
6 , 6 

1 0 . 0 



TABLE N O . 13 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTfRCCMFAR ISCN FOR CS I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

NO. LAB. METFOC 
CODE CODE 
NO. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 

2A 
5D 
6 
8 

I 1 
1 4 
1 6 
I S 
2 1 
2 2 
2 5 
3 1 
3 5 
3 8 A 
3 9 
4 1 A 
4 2 
4 6 
4 8 
4 9 
5 5 A 
5 7 A 
5 7 B 
5 9' 

5 . 1 
9 . 1 
9 . 1 
9 . 1 
2 . 1 
9 . 1 
9 . 7 
9 . 1 
9 . 1 
5 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 1 
9 . 1 

2 . 0 5 
• 

1 . 
1 . 1 5 

. 
1 . 1 1 

. 3 0 
2 . 0 5 
1 . 1 0 
5 . 

2 5 . 
3 . 

• 
. 1 0 

3 . 1 0 
1 • 

. 
1 . 0 3 
3 . 0 6 
4 . 

• 
1 . 0 1 
1 . 0 1 

. 1 0 

ESTIM. NO.OF 
LAE. CETERM, 
ERRORX 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

6 3 . 0 5 0 
8 4 . 2 0 0 * 
4 9 . 8 0 0 
5 7 . 0 6 7 
5 0 . 5 7 5 

1 5 1 . 0 0 0 * 
9 . 0 0 0 * 

6 2 . 1 4 0 
6 2 . 8 3 3 
7 0 . 2 5 0 
5 4 . 5 0 0 
2 7 . 5 3 3 * 
5 6 . 8 2 0 
5 9 , 6 0 0 
4 5 . 8 0 0 
4 9 . 4 0 0 
5 0 . 0 0 0 
6 9 . 8 3 3 
6 1 . 8 6 7 
5 1 . 0 0 0 
9 6 . 7 5 0 * 
5 5 . 5 5 0 
5 1 . 5 7 5 
5 6 . 2 5 0 

LAB.STANDARD DE 

A B S 

1 . 5 6 4 
8 . 4 3 8 

. 8 3 6 
4 . 3 8 4 
3 . 4 6 6 

s 
1 . 5 0 0 
1 . 8 8 0 

. 3 2 1 
3 . 0 9 5 

• 6 1 1 
1 . 3 6 9 
6 . 9 8 5 
1 . 0 9 5 
2 . 190 
2 . 3 4 5 
1 . 8 3 4 

. 8 3 8 

4 . 112 
1 . 7 8 2 
1 . 6 8 7 
3 . 4 5 3 

R E L 

2 , 4 
1 0 . 0 

1 . 6 
7 , 6 
6 . 8 

1 6 . 6 
3 . 0 

• 5 
4 . 4 

2 . 2 
2 . 4 

1 1 . 7 
2 . 3 
4 . 4 
4 . 6 
2 . 6 
1 . 3 

4 . 2 
3 , 2 
3 . 2 
6 . 1 



TABLE N O . 14 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCKFARISCN FCR CU 

U N I T : P P 1 0 E X F 6 

IN S O I L - 5 , 1 9 7 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 6 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 

L A B . 
CODE 
N G . 

1 
2 C 
3 

- 4 
5A 
7 
8 

1 0 
1 2 
1 5 
1 6 
1 9 A 
1 9B 
2 C 
2 4 
2 5 
2 6 
2 7 
2 6 
2 9 
3 1 
3 2 
3 4 
3 6 A 
3 6 B 
3 7 
3 8A • 
4 0 
4 1 A 
4 1 6 
4 3 
4 4 
4 6 
4 7 
5 2 
5 3 A 
5 3 B 
5 4 A 
5 4 B 
5 E A 
5 5 B 
5 8 
6 0 

METHOC 
CODE 
N O , 

9 . 4 
9 . 6 
1 . 2 
9 . 6 
9 . 4 
9 . 6 
9 . 1 
9 . 6 
9 . 6 
9 . 6 
9 . 7 
1 . 2 
9 . 6 
1 . 2 
1 . 2 
9 . 1 

1 4 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 

1 4 . 2 
1 . 2 
1 . 2 
1 . 5 
1 . 2 
1 . 2 

1 4 . 1 
1 . 2 
1 . 2 
I . 2 

1 4 * 1 
1 . 2 

1 4 . 1 
9 . 6 
5 . 4 

1 2 . E 
1 2 . 1 

9 , 6 
1 . 2 
1 . 2 
9 . 4 

E S T I N . 
L A E . 
ERRORX 

. 0 5 
2 . 0 6 

. 0 1 
2 5 . 0 2 

• 
. 10 

6 . 1 5 
1 0 . 

1 . 0 5 
6 . 1 5 

. 3 0 
• 

1 . 0 5 
. 3 
. 1 0 

2 . 
• 15 
. 
• 
. 
• 
. 0 3 
. 0 6 
. 
. 
. 1 5 
• 
. 0 4 

1 . 
. 
• 10 
. 0 9 

1 . 0 3 
. 1 0 

2 . 0 4 
1 0 . 1 0 

• 10 
. 
• 
. 
• 
• 
, 

N'C.OF 
DETERM. 

6 
6 
3 
6 
6 
6 
6 
1 
4 
3 
3 
4 
4 
6 
6 
2 
4 
6 
6 
6 
4 
6 
2 
4 
4 
3 
3 
4 
5 
5 
4 
6 
6 
6 
3 
3 
1 
5 
2 
4 
2 
1 
3 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

5 6 . 8 3 3 
8 0 . 1 6 7 
7 7 . 1 0 0 
5 0 . 1 0 0 
4 8 . 3 3 3 
6 4 . 3 3 3 

3 5 7 . 3 3 3 * 
8 0 . 0 0 0 
9 2 . 2 5 0 
7 6 . 3 3 3 

1 3 3 . 3 3 3 * 
S 4 . 5 0 C 
7 7 » 2 5 0 
7 3 . 0 0 0 
8 1 . 3 3 3 
1 6 . 0 0 0 * 

7 . 4 2 5 * 
8 1 . 1 6 7 
6 7 . 1 6 7 
6 4 . 5 8 2 
6 5 . 7 5 0 
8 3 . 3 3 3 
5 3 . 0 0 0 
5 6 . 2 5 0 
6 8 . 0 0 0 
6 5 . 0 0 0 
9 6 . 0 0 0 
8 5 . 7 5 0 
7 9 . 2 0 0 
7 5 . 0 0 0 

0 . 2 8 5 * 
1 3 3 . 5 0 0 * 

7 2 . 3 3 3 
8 0 . 8 0 0 
7 7 , 6 6 7 

1 6 1 . 3 3 3 * 
1 0 0 * 0 0 0 

9 6 , 9 2 0 
1 0 3 , 2 5 0 
9 1 . 7 5 0 
7 0 . 0 0 0 

7 0 0 , 0 0 0 * 
8 5 . 3 3 3 

LAB.STANDARD DEV 

A B S 

2 . 7 8 6 
2 . 9 2 6 

. 6 5 5 
1 6 . 1 5 9 

5 . 3 9 1 
5 . 3 1 6 

1 6 . 8 4 8 

2 . 9 8 6 
5 . 8 5 9 

4 1 . 6 3 3 
3 . 8 7 2 
1 . 5 0 0 
2 . 0 9 7 

. 5 1 6 

. 5 5 0 
2 . 5 6 2 
4 . 9 1 5 
1 . 3 6 8 

. 5 0 0 
2 . 1 6 0 

1 2 . 2 8 4 
3 . 1 6 2 
5 . 0 0 0 

1 3 . 8 9 2 
2 . 9 8 6 
5 , 8 0 5 
1 . 8 7 0 

. 0 2 3 
1 1 , 7 7 7 

1 , 8 6 1 
1 . 3 7 8 
1 . 3 2 0 

6 8 . 0 0 9 

6 . 5 2 3 

2 . 3 6 2 

3 . 2 1 4 

REL X 

4 . 9 
3 . 6 

. 8 
3 2 . 2 
1 1 . 1 

8 . 2 
4 . 7 

3 . 2 
7 . 6 

3 1 . 2 
4 . 5 
1 . 9 
2 . 8 

• 6 

7 . 4 
3 . 1 
7 . 3 
2 . 1 

. 7 
2 . 5 

2 1 . 8 
4 . 6 
7 . 6 

1 4 . 4 
3 . 4 
7 . 3 
2 . 4 
8 . 3 
8 . 8 
2 . 5 
1 . 7 
1 . 7 

4 2 . 1 

6 . 7 

2 . 5 

3 , 7 

TABLE N O . 15 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCWFARISCN FOR DY 

U N I T S P P 1 0 E X P 6 

N O , L A B , METI-OD E S T I K . NO. OF 
CODE CODE L A B , DETERM. 
N O . NO. ERRORX 

I N S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANDARD DEV 
MEAN FROM TRUE 

VALUE ABS REL X 

1 2A 
2 50 
3 25 

9 , 1 
9 , 1 
9 . 1 

1 0 . 1 0 

2 0 . 

3 . 9 5 0 
4 , 4 2 5 
3 , 6 0 0 

, 3 0 8 
1 , 0 9 0 

7 . 8 
2 4 . 6 



TABLE N O . 16 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCC^PARISGN FOR EU I N S O I L - 5 . 1 9 7 6 

U N I T ! P P 1 0 E X F 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 

L A B . 
CODE 
N O . 

2 A 
2 B 
5 D 
6 

1 6 
i e 
2 5 
4 1 A 
4 2 
4 5 
4 6 
4 8 
4 5 
5 7 A 
5 7 B 

METHOD 
CODE 
N O . 

9 . 1 
1 3 . 1 

9 . 1 
9 . 1 
9 . 7 
9 . 1 
9 . 1 

1 5 . 1 
9 . 1 
9 . 1 

3 4 . 1 
9 . 1 
9 . 1 
9 . 1 
9 * 1 

E S T I H . 
L A B . 
ERRORX 

1 . 0 5 
1 . 0 5 

. 
2 . 
0 . 3 0 
6 . 0 5 

1 0 . 
1 . 

. 
1 5 . 0 5 

3 . 1 0 
5 . 1 0 

2 0 . 
1 . 0 1 
1 . 0 1 

NO.CF 
DETERM. 

6 
1 
6 
5 
1 
5 
2 
5 
5 
4 
6 
3 
1 
6 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 . 1 8 0 
1 . 2 0 0 
1 . 8 5 0 * 
1 . 2 4 2 
0 . 3 0 0 * 
1 . 0 5 2 
1 . 3 0 0 
0 . 8 8 0 
1 . 2 9 0 
1 . 3 7 2 
1 . 2 3 2 
1 . 0 4 7 
1 . 1 0 0 
1 . 2 8 3 
1 . 1 4 2 

LAB.STANCARO DEV 

ABS REL X 

. 0 7 2 6 . 1 

. 2 6 6 

. 0 2 3 

. 0 7 0 ^ -

. 0 3 1 
• 103 
. 1 2 5 
. 0 2 8 
. 0 9 0 

. 0 4 0 

. 0 4 8 

1 4 . 4 
1 . 9 

6 . 6 

3 . 5 
8 . 0 
5 . 1 
2 . 3 
8 . 6 

3 . 1 
4 . 2 



T A B L E N O . 17 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCKFARISON FOR FE 

U N I T : «)T. X 

I N S O I L - 5 , 1 9 7 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
5 0 
5 1 
5 2 
S 3 
5 4 
5 5 
5 6 
5 7 

L A B . 
CODE 
N O . 

2A 
2 C 
3 
4 
5B 
£D 
6 
7 
8 

1 0 
1 2 
1 4 
1 5 
1 6 
1 8 
15A 
1 5 B 
2 0 
2 1 
2 2 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 1 
3 2 
3 3 A 
3 3 8 
3 5 
3 6 A 
3 6 3 
3 8 A 
3 SB 
3 9 
4 0 
4 1 A 
4 1 B 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
5 0 
5 3 A 
5 4 A 
5 4 8 
5 E A 
5 SB 
5 7 A 
5 7 B 
5 6 
5 9 

NETFOD 
CODE 
N O . 

9 . 1 
9 . 6 
1 . 2 
9 . 6 
1 . 6 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 6 
5 . 6 
5 . 1 
5 . 6 
9 . 7 
9 . 1 
1 . 2 
9 . 6 
1 . 2 
5 . 1 
9 . 1 
1 . 2 
5 . 1 

1 4 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 5 
1 . 2 
1 . 2 
9 . 1 
9 . 1 

1 3 . 2 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 . 2 
1 . 2 
9 . 1 
9 . 1 
1 . 2 
9 . 1 
9 . 1 
9 . 1 

* 9 . 6 
1 2 , 5 
1 2 . 5 

9 . 6 
1 . 2 
9 . 1 
9 . 1 
1 , 2 
9 . 1 

E S T I W . 
L A B . 
ERFQRX 

l . C S 
1 . 0 5 

. 0 4 
I . 0 2 

. 

. 
1 . 

. 1 0 
1 . 1 5 
1 . 3 3 
1 . 0 5 
1 . 1 1 
1 . 1 5 

. 3 0 
1 . 0 5 

. 
1 . 0 5 

. 2 
1 . 1 0 
4 . 

. 1 0 
2 . 

. 1 0 

. 

. 
• 
• 
. 0 2 
. 0 4 

1 . 
. 
. 
. 
. 0 5 
. 

3 . 1 0 
. 0 3 

1 . 
• 
. 
. 1 0 
• 0 2 

4 . C 5 
1 . 0 4 

. 1 0 
2 . 0 6 
4 , 
5 . 0 3 
1 . 0 1 

. 

. 

. 
, 

1 . 0 1 
1 . 0 1 

, 
• 3 0 

NO.OF 
DETERM. 

6 
6 
3 
6 
1 
5 
5 
6 
6 
1 
4 
1 
3 
1 
5 
4 
4 
6 
3 
4 
6 
2 
3 
6 
6 
6 
4 
6 
6 
4 
6 
4 
4 
3 
3 
5 
4 
5 
5 
S 
4 
6 
4 
6 
6 
3 
1 
3 
4 
6 
6 
4 
2 
6 
4 
1 
6 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

4 . 8 5 0 
4 . 7 0 5 
3 . 5 0 3 
2 . 6 1 4 
4 . 7 4 0 
4 . 5 6 0 
4 . 6 4 0 
2 . 9 6 3 
5 . 4 6 3 
3 . 9 0 0 
5 . 9 6 7 
0 . 9 0 5 * 
4 . 8 6 7 
4 . 3 0 0 
4 . 5 6 2 
4 . 4 2 5 
4 . 5 0 0 
3 . 0 4 2 
4 . 3 5 3 
4 . 9 5 0 
4 . 4 5 0 
4 . 8 5 0 
4 . 1 6 7 
3 . 3 0 0 
4 . 4 7 9 
4 . 0 2 4 
4 . 7 4 0 
4 . 6 2 3 
4 . 4 6 2 
4 . 7 4 2 
4 . 8 5 2 
3 . 2 5 0 
2 . 7 1 6 
4 . 5 3 3 
5 . 3 0 0 
5 . 0 3 6 
4 . 3 9 5 
4 , 3 6 0 
4 , 6 4 4 
4 . 6 7 8 
0 . 0 1 8 * 
3 . 5 5 7 
4 . 3 9 7 
5 . 0 2 3 
4 . 6 1 9 
4 . 3 7 3 
4 . 4 0 0 
4 . 0 3 3 
4 . 6 4 2 
4 . 3 6 2 
4 . 5 5 3 
5 . 3 4 1 
4 . 5 4 5 
4 . 9 7 5 
4 . 6 3 7 
5 . 9 2 0 
4 . 8 7 3 

LAB.STANDARD DEV 

ABS 

. 0 8 3 

. 0 3 7 
• 1 8 5 
. 0 3 9 

. 3 7 8 

. 0 5 4 
• 135 
. 172 

• 0 4 5 

. 115 

REL X 

1 .7 
. 7 

5 . 2 
1 . 5 

8 . 2 
1 .1 
4 . 5 
3 . 1 

. 7 

2 . 3 

. 102 

. 3 4 0 

. 0 8 1 

. 0 4 9 

. 0 1 5 

. 1 9 1 

. 0 4 4 

. 152 

. 0 8 9 

. 1 0 7 

. 137 
• 0 6 1 
. 0 4 9 
. 0 7 0 
. 0 8 8 
. 1 8 2 
. 1 2 9 
. 1 6 9 
. 0 5 7 

• 2 1 1 
• 0 4 4 
• 1 5 1 
. 0 3 5 
. 0 4 7 

. 0 7 5 
. 2 2 5 
. 0 4 0 
. 0 2 7 
• 0 6 4 

• 1 1 5 
• 3 0 1 
. 0 5 6 
. 0 4 6 
• 0 4 2 

• 2 2 5 
• 0 9 0 

2 . 2 
7 . 6 
1 . 8 
1 . 6 

. 3 
3 . 8 
1 . 0 

3 . 6 
2 . 7 
2 . 3 
3 . 4 
1 . 3 
1 . 0 
1 . 5 
1 . 8 
3 . 7 
3 . 9 
6 . 2 
1 . 2 

4 . 1 
1 . 0 
3 . 4 

. 7 
1 . 0 
4 . 5 
2 . 1 
5 . 1 

. 8 
. 6 

1 . 4 

2 , 8 
6 . 2 
1 , 3 
1 , 0 

. 7 

4 , 5 
1 . 9 

2 7 8 5 - 7 



TABLE N O . 18 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCKFARISCN FCR GA I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

N O . L A B . METFOD EST I K . NO.OF L A B . D E V I A T I O N LAB.STANDARD OEV 
CODE CODE L A B . DETERM. MEAN FROM TRUE 
N O . NO. ERRORX VALUE ABS REL X 

1 2C 9 . 6 7 , 0 7 6 1 2 . 6 0 0 * 1 , 5 8 b 1 2 . 5 
2 5D 5 . 1 . 6 1 8 . 0 0 0 4 . 2 4 2 2 3 . 5 
3 7 9 . 6 . 1 0 6 1 6 . 3 3 3 1 . 2 1 1 7 . 4 
4 15 9 . 6 . 3 1 9 . 3 3 3 2 . 5 1 6 1 3 . 0 
5 1 9 B 9 . 6 1 . 0 5 4 1 8 . 2 5 0 . 5 0 0 2 . 7 
6 2 5 9 . 1 1 5 . 2 2 1 . 5 0 0 
7 4 5 9 . 1 1 2 . 1 1 7 . 0 0 0 
8 5 3 A 9 . 6 4 0 . 1 0 2 3 1 . 5 0 0 * 
9 6 0 9 . 4 . 3 1 8 . 3 3 3 1 . 1 5 4 6 . 2 

TABLE N O . 19 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTEFCCWFARISCN FCR GO I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X F 6 

N O . L A B . NETeOD E S T I M . NO.OF L A B , D E V I A T I O N LAB.STANDARD DEV 
CODE CODE L A E . DETERM, MEAN FROM TRUE 
N O , NO. ERROR* VALUE ABS REL X 

1 2B 1 3 . 1 4 , C 5 1 5 , 0 0 0 
2 18 9 , 1 2 6 . C E 5 6 4 . 7 8 0 9 . 5 4 6 1 4 . 7 

TABLE N O . 2 0 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR HF I N S O I L - 5 , 1 9 7 6 

U N I T : P P I 0 E X P 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 

L A B . 
CODE 
N O . 

2 A 
6 

e 
i I 
1 4 
1 8 
2 1 
2 2 
2 5 
3 1 
3 5 
3 e A 
3 9 
4 2 
4 5 
4 6 
4 8 
4 9 
5 0 
5 7 A 
5 7 B 

METhOD 
CODE 
N O . 

9 . 1 
5 . 1 
9 . 1 
2 . 1 
9 . 1 
5 . 1 
9 . 1 
5 . 1 
9 . 1 
5 . 1 
5 . 1 
9 . 1 
9 . 1 
5 . I 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
5 . 1 
9 . 1 
9 . 1 

E S T I M . 
L A B . 
ERRORX 

I .CE 
8 . 
1 . 1 5 

• 
3 . 1 I 
4 . 0 5 
2 . 1 0 

3 0 . 
1 0 . 

5 . 

. 

. 0 5 
7 . 1 0 

• 
1 0 . 0 5 

4 . 0 3 
5 . 1 0 
7 . 
5 . 0 3 
1 . 0 1 
1 . 0 1 

NO. OF 
DETERM. 

6 
5 
6 
6 
1 
5 
3 
4 
2 
3 
5 
5 
5 
5 
4 
6 
3 
1 
4 
6 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

6 . 0 1 7 
6 . 5 2 0 

1 0 . 7 3 5 * 
6 . 3 9 7 

1 4 , 4 0 0 * 
6 . 6 6 2 
6 . 7 5 7 
3 . 6 5 0 * 
5 . 4 5 0 
5 . 4 0 3 
6 . 7 1 6 
5 . 2 6 0 
6 , 8 4 0 
5 . 8 4 0 
6 , 1 3 2 
6 . 0 5 0 
6 . 7 3 3 
6 . 6 0 0 
3 . 1 7 5 * 
7 . 4 5 0 
6 . 2 5 2 

LAB.STANDARD DE 

A B S 

. 2 3 1 
• 3 9 6 

1 . 8 0 1 
. 7 8 1 

. 3 7 4 

. 5 5 7 
1 . 2 4 7 

. 3 5 0 

. 2 8 5 
• 4 2 1 
• 6 1 1 
. 3 1 3 

1 . 1 3 3 
. 7 7 6 
. 1 5 2 

• 4 9 9 
. 5 6 4 
. 6 3 4 

R E L 

3 , 8 
6 . 0 

1 6 . 7 
1 2 . 2 

5 . 6 
6 . 2 

3 4 . 1 

6 . 4 
4 , 2 
6 . 0 

1 1 . 8 
5 . 3 

1 8 . 4 
1 2 . 8 

2 . 2 

1 5 . 7 
7 . 5 

1 0 . 1 



TABLE NO* 2 1 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR HG 

U N I T : P P 1 0 E X F 6 

N O . L A B . METFOD E S T I M . NG.OF 
CODE CODE L A B . DETERM. 
N C . NO. ERRORX 

IN S O I L - 5 , 1 9 7 6 

LAB. 
MEAN 

DEVIATION 
FROM TRUE 
VALUE 

LAB.STANDARD DEV 

ABS REL X 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 

1 3 
1 9 A 
2 5 
2 6 
2 7 
S 4 A 
5 4 B 
5 5 A 
5 6 A 
5 6 8 
5 6 B * 

1 . 2 
1 . 2 
9 . 1 

1 4 . 2 
1 . 2 

1 2 . 1 
1 2 . 1 

5 . 6 
1 . 2 
1 . 2 

1 5 . 4 

1 
4 

60, 2 
5 3 

6 
6 
6 
4 
6 
6 
3 

0.540 
1.107 
0.013* 
0.910 
0.940 
1.012 
0.993 

18.750* 
0.555 
0.522 
0.543 

1 4 6 1 3 . 2 

. 0 5 1 

. 0 4 6 

. 0 7 8 * 

. 0 4 6 
5 . 3 1 5 

. 0 6 5 

. 0 4 0 
• 09 0 

5 , 7 
4 , 9 
7 . 7 
4 . 6 

2 8 . 3 
1 1 . 7 

7 . 8 
1 6 . 5 

TABLE N O . 22 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR HQ 

U N I T : P P 1 0 E X F 6 

N O . L A B . METFGD E S T I M . NO.OF 
CODE CODE L A E . DETERM. 
N O . '• NO. ERRORX 

IN S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANCARO DEV 
MEAN FROM TRUE 

VALUE ABS REL X 

2B 
5 7 B 

1 3 . 1 
9 . 1 

1 . 0 5 
2 . 0 1 

0 . 7 5 0 
0 , 8 8 0 0 8 4 9 . 5 

TABLE N O , 2 3 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR IN S O I L - 5 , 1 9 7 6 

UNIT: WT, 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 

L A B . 
CODE 
N O . 

2 A 
2 C 
5 8 
ED 
7 

1 5 
1 8 
2 5 
3 1 
4 6 
4 9 
5 3 A 
5 7 A 
S 8 

METFCC 
CODE 
N Q . 

9 . 1 
9 . 6 
1 . 6 
9 . 1 
9 . 6 
9 . 6 
9 . 1 
9 . 1 
1 . 2 
9 . 1 
9 , 1 
9 . 6 
5 . 1 
1 . 2 

E S T I M , 
L A E . 
ERFORX 

5 . 0 € 
1 . 0 6 

. 
. 
. 1 5 
. 

6 . 0 5 
4 . 

• 
6 . 0 4 
5 . 
6 . 0 2 
1 . 0 1 

. 

NO . O F 
DETERM. 

6 
6 
1 
6 
6 
3 
5 
2 
4 
6 
1 
4 
6 
1 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 . 9 1 2 
1 . 9 9 7 
1 , 8 4 0 
1 . 6 8 8 
0 . 7 0 8 * 
1 . 2 9 7 
1 . 9 4 8 
1 . 7 7 5 
1 . 9 7 7 
1 . 8 1 7 
1 . 8 0 0 
2 . 3 7 5 
1 . 5 7 2 
2 , 1 3 0 

LAB.STANCARO DEV 

AB: REL X 

. 104 
• 0 1 6 

• 1 2 6 
. 0 2 6 
• 0 6 1 
. 0 4 3 

• 0 4 5 
• 1 4 7 

. 2 8 7 

. 1 1 8 

5 . 4 
• 8 

7 . 4 
3 . 7 
4 . 7 
2 . 2 

2 . 2 
e . i 

1 2 . 0 
7 . 5 



TABLE N O . 24 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FDR LA 

U N I T : P F 1 0 E X F 6 

NO. L A B . METHOD E S T I M , NC.OF 
CCDE CODE L A E . DETERM. 
N O . NO. ERRORX 

I N S O I L - 5 , 1 9 7 6 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 

2A 
2 B 
5D 
6 
6 

1 1 
1 6 
1 8 
2 1 
2 2 
2 5 
3 1 
3 5 
3 e A 
3 9 
4 1 A 
4 2 
4 5 
4 6 
4 8 
4 9 
5 5 A 
S 7 A 
5 7 B 

5 . 1 
1 3 . 1 

9 . 1 
9 . 1 
9 . 1 
2 . 1 
9 . 7 
9 . 1 
5 . 1 
5 . 1 
9 . 1 
9 . 1 
9 . 1 
5 . 1 
9 . 1 

1 5 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 1 

1 . C 5 
1 . 0 5 

• 
1 • 

1 5 . 1 5 
• 
• 3 0 

5 , 0 5 
1 . 1 0 

1 0 . 
2 . 
2 . 

. 

. 0 5 
5 . 1 0 
1 . 

• 
4 . 0 5 
2 . 0 3 
2 . 1 0 
4 , 

• 
1 . 0 1 
1 . 0 1 

L A B . 
MEAN 

D E V I A T I O N 
FROM TRUE 
VALUE 

2 7 . 3 0 0 
2 6 . 7 0 0 
3 4 . 1 6 7 
2 4 . 8 6 0 
3 3 . 4 0 0 
2 7 . 9 8 8 
1 0 . 0 0 0 * 
3 1 . 6 0 0 
3 0 . 6 3 3 
4 0 . 7 5 0 * 
2 8 . 5 0 0 

5 . 5 3 3 * 
3 1 . 4 2 5 
2 7 . 7 5 0 
2 6 . 6 0 0 
2 2 . 2 0 0 
2 5 . 8 0 0 
2 4 . 0 7 5 
2 8 . 1 6 7 
2 5 . 4 3 3 
2 5 . 0 0 0 
3 2 . 0 0 0 
2 6 . 1 0 0 
3 0 . 4 0 0 

LAB.STANDARD DEV 

ABS REL X 

1 . 0 4 3 3 . 8 

2 . 1 3 6 
. 6 5 8 

5 . 4 9 9 
1 , 50S" 
6 . 0 0 0 
1 . 6 6 2 
1 . 6 0 1 
4 . 0 3 1 
2 . 3 8 0 

. 2 0 2 
2 . 1 4 2 

. 7 9 3 
1 . 9 4 9 
1 . 9 2 3 
1 . 1 9 3 
2 . 5 4 2 
2 . 7 8 6 
1 . 184 

. 9 5 9 
3 . 7 2 8 

6 . 2 
2 . 6 

1 6 . 4 
5 . 3 

5 5 . 9 
5 . 2 
5 . 2 
9 . 3 
8 . 3 
3 . 6 
6 . 8 
2 . 8 
7 . 3 
8 . 6 
4 . 6 

1 0 . 5 
9 . 8 
4 . 6 

3 . 6 
1 2 . 2 

TABLE N O . 2 5 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISON FCR L I I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

NO. L A B . METHOD E S T I M . NO.OF L A B . 
CODE CODE L A B . DETERM, MEAN 
N O . N O . ERRORX 

3 6 A 
6 0 

1 . 2 
9 . 4 

D E V I A T I O N LAB.STANDARD DEV 
FROM TRUE 
VALUE ABS REL X 

4 9 . 5 0 0 
5 4 , 6 6 7 

2 2 . 4 7 2 
8 . 0 8 2 

4 5 . 3 
1 4 . 7 

T A B L E N O . 2 6 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR LU 

U N I T : P F 1 0 E X P 6 

I N S O I L - 5 , 1 9 7 6 

NO, 

1 
2 
3 
4 
5 
6 
7 
6 
9 

1 0 

L A E . 
CODE 
N O . 

2A 
2 6 
5D 
6 

2 5 
4 2 
4 5 
4 6 
5 7 A 
5 7 B 

METFOE 
CODE 
NO. 

9 , 1 
1 3 . 1 

9 . 1 
9 . 1 
5 . 1 
9 , 1 
9 , 1 

3 4 , 1 
9 , 1 
9 . 1 

E S T I M . 
L A B . 
ERRORX 

3 . 0 6 
1 . 0 5 

• 
3 . 

1 0 . 
, 

2 0 . 0 5 
5 , 1 0 
1 . 0 1 
2 . 0 1 

NO, .OF 
DETERM. 

6 
1 
4 
4 
2 
5 
3 
6 
6 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

,- 0 . 3 6 0 
0 , 3 4 0 
0 . 6 3 7 * 
0 . 9 4 2 * 
0 . 3 9 0 
0 . 4 0 2 
0 , 3 1 3 
0 . 2 4 8 
0 . 3 1 5 
0 . 3 2 2 

LAB.STANDARD DEV 

A B S 

0 2 2 

REL X 

6 . 3 

0 9 4 
0 2 7 

0 3 2 
O i l 
0 1 4 
0 2 0 
0 3 5 

1 4 . 7 
2 , 9 

6 . 1 
3 , 6 
5 . 9 
6 . 5 

1 1 . 1 



TABLE N O . 2 7 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTEFCCMFARISCN FOR MG I N S O I L - 5 . 1 9 7 6 

U N I T : W T . x 

Q . 

1 
2 
3 
4 
5 

L A B . 
CODE 
N O . 

2 A 
S B 

3 1 
5 7 A 
5 8 

METFOC 
CODE 
N O . 

9 . 1 
1 . 6 
1 . 2 
9 . 1 
1 . 2 

E S T I M , 
L A 8 . 
ERRORX 

1 5 . 2 0 
• 
. 

1 . 0 1 
, 

NG • OF 
DETERM. 

4 
1 
4 
6 
1 

L A B . 
MEAN 

1 . 2 0 0 
0 . 6 0 9 
1 . 2 5 7 
2 . 8 7 0 
1 . 7 3 0 

D E V I A T I O N LAB.STANDARD DEV 
FROM TRUE 
VALUE A B S 

• 2 8 2 

. 0 0 4 

. 0 7 5 

REL X 

2 3 . 5 

• 3 
2 . 6 



TABLE N O . 28 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR MN IN S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

N O . 

1 
2 
3 
4 
5 
6 
7 

a 
9 

1 0 
n 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 

5 0 
5 1 
5 2 
5 3 
5 4 
5 5 

L A E . 
CODE 
N O . 

1 
2 A 
2 C 
3 
5A 
5B 
5D 
7 

e 
1 0 
1 2 
1 4 
1 5 
1 6 
1 8 
1 9 A 
1 5B 
2 0 
2 1 
2 2 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 1 
3 2 
3 3 A 
3 3 B 
3 4 
3 5 
3 6 A 
3 6 B 
3 7 
3 8 A 
3 8 B 
3 5 
4 0 
4 1 A 
4 1 B 
4 3 
4 4 
4 6 
4 7 
4 9 
5 0 
5 3 A 
5 3 B 

5 4 A 
5 5 A 
5 5 B 
5 7 A 
5 7 8 
5 8 

METHOD 
CODE 
N O . 

9 . 4 
9 . 1 
9 . 6 
1 . 2 
9 . 4 
1 . 6 
9 . 1 
9 . 6 
9 . 1 
9 . 6 
9 . 6 
9 . 1 
9 . 6 
9 . 7 
9 . 1 
1 . 2 
9 . 6 
1 . 2 
9 . 1 
9 . 1 
1 . 2 
9 . 1 

1 4 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
1 . 2 
1 . 2 
1 . 5 
5 . 1 
1 . 2 
5 . 1 
1 . 2 
5 . 1 
1 . 2 
1 . 2 
1 . 2 
9 . 1 
1 . 2 
9 . 1 
9 . 1 
9 , 6 
9 . 4 

1 2 M 

9 . 6 
1 . 2 
9 , 1 
9 . 1 
1 . 2 

E S T I M . 
L A B . 
ERRORX 

. 0 3 
1 . 0 5 
1 . 0 6 

. 0 3 

. 

. 

. 

. 1 5 
1 . 1 5 
4 . 2 5 
1 . 0 5 

1 4 . 1 1 
3 . 1 5 

. 3 0 
6 . C 5 

• 
1 . 0 5 

. 1 
1 . 1 0 
4 . 

. 1 0 
1 . 

. 1 5 
• 
. 
. 
. 
. 0 2 
. 0 5 

1 . 

.ca 
• 
. 
. 
. 1 5 
• 
. 

9 . 1 0 
. 0 3 

1 . 
. 
• 1 0 
• 0 2 

3 . 0 4 
. 1 0 

1 2 , 
2 . 0 3 

2 0 . 1 0 
. 1 0 

• 
s 
• 

1 . 0 1 
1 . 0 1 

. 

NG.OF 
DETERM. 

6 
6 
6 
3 
6 
1 
4 
6 
6 
1 

A 

1 
3 
3 
4 
4 
4 
6 
3 
3 
6 
4 
2 
6 
6 
6 
4 
6 
6 
6 
2 
6 
4 
4 
3 
3 
3 
4 
4 
5 
5 
3 
6 
6 
6 
1 
3 
4 
1 
6 

4 
2 
6 
6 
1 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

7 0 1 . 6 6 7 
9 0 3 . 3 3 3 
9 1 9 , 8 3 3 
7 6 7 . 3 3 3 
7 1 9 . 1 6 7 

1 0 0 0 . 0 0 0 
1 0 3 0 . 0 0 0 

5 8 5 . 1 6 7 
8 9 0 . 5 0 0 

1 3 0 0 . 0 0 0 * 
8 9 9 . 2 5 0 

1 6 6 0 . 0 0 0 * 
9 9 2 . 3 3 3 
6 1 0 , 0 0 0 
9 1 7 . 2 5 0 
9 2 2 . 5 0 0 
7 7 2 . 2 5 0 

6 8 8 3 . 3 3 2 * 
9 6 7 . 6 6 7 
5 8 6 . 6 6 7 
8 9 8 . 3 3 3 
8 5 0 . 0 0 0 
8 3 7 . 5 0 0 
7 1 5 . 0 0 0 
8 0 5 . 0 0 0 
6 9 9 . 7 6 8 
8 5 2 . 5 0 0 
9 5 0 . 8 3 3 
8 4 8 . 8 3 3 
9 9 5 . 5 0 0 
7 8 2 . 0 0 0 
9 3 5 . 6 4 4 
7 6 5 . 5 0 0 
6 1 5 . 0 0 0 
6 0 0 . 0 0 0 
9 2 4 . 0 0 0 
8 5 6 . 0 0 0 
9 2 5 . 0 0 0 
6 3 5 . 0 0 0 
8 4 4 . 0 0 0 
8 4 4 . 0 0 0 
1 6 3 . 1 4 7 * 
6 9 9 . 8 3 3 

1 0 1 3 . 3 3 3 
9 4 2 . 3 3 3 
8 0 0 . 0 0 0 

1 0 3 3 . 3 3 3 
1 7 1 5 . 0 0 0 * 

8 0 0 . 0 0 0 
9 4 1 ^ 1 6 7 

1 0 4 7 . 0 0 0 
4 9 5 . 0 0 0 
9 7 9 . 1 6 7 
8 9 5 . 1 6 7 

1 0 0 0 . 0 0 0 

LAB.STANCARD DE" 

ABS 

2 2 . 2 3 6 
4 6 . 3 3 2 
1 7 . 6 0 0 
2 4 . 1 7 2 

1 4 5 . 7 7 9 
„" 

4 2 . 8 7 9 
2 3 . 7 1 0 
5 1 . 8 8 7 

9 . 9 1 2 

6 7 . 5 7 4 
1 - 0 3 . 3 1 9 
1 1 2 . 4 7 0 
1 1 5 . 8 6 6 

1 3 . 7 2 0 
7 5 . 2 7 7 
1 4 . 5 7 1 
3 7 . 8 5 9 

4 . 0 8 2 
3 5 . 5 9 0 

2 4 . 2 8 9 
3 9 . 9 5 4 
1 4 . 1 4 5 
2 7 . 4 4 0 

9 . 1 7 4 
1 8 . 3 4 5 
5 2 . 2 9 4 

1 3 . 5 4 7 
5 2 . 2 9 0 
5 0 . 8 7 2 

1 9 . 9 2 4 
7 7 . 6 7 2 
1 9 . 1 4 8 
1 3 . 7 1 1 
4 1 . S 9 3 
2 6 . 7 8 6 

2 7 4 . 4 0 2 
1 4 . 1 0 5 
3 3 . 8 6 2 

8 . 8 0 1 

1 1 . 5 4 7 
2 0 6 . 2 1 0 

6 . 4 9 3 
8 . 4 4 5 

2 3 . 1 6 3 
2 1 . 50 7 

REL : 

3 . 1 
5 . 1 
1 . 9 
3 . 1 

2 0 . 2 

4 . 1 
4 . 0 
5 . 8 

1 . 1 

6 . 8 
1 6 . 9 
1 2 . 2 
1 2 . 5 

1 . 7 
1 . 0 
1 . 5 
3 . 8 

. 4 
4 . 1 

3 . 3 
4 . 9 
2 . 0 
3 . 2 

. 9 
2 . 1 
5 . 2 

1 . 4 
6 . 8 
8 . 2 

2 . 1 
5 . 0 
2 . 0 
1 . 6 
4 . 9 
3 . 1 

6 8 . 1 
2 . 0 
3 . 3 

• 9 

1 . 1 
2 8 . 6 

• 6 
. 8 

2 . 3 
2 . 4 



TABLE N O . 2 5 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR MO 

U N I T : P P 1 0 E X F 6 

NO. L A B . METFOC E S T I M , NO.OF 
CODE CODE L A B , DETERM, 
N G . NO. ERRORX 

IN S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANDARD DEV 
MEAN FROM TRUE 

VALUE ABS REL X 

1 
2 
3 
4 
5 
6 

5A 
36A 
53A 
53B 
55A 
se 

5.4 
1 .2 
9.6 
5.4 
9.6 
1 .2 

50.15 
.10 

6 
1 
1 
1 
2 
I 

5.767* 
2.000 
2.500 
1.000 
1.250 

400.000* 

1 . 0 2 8 1 7 . 8 

TABLE N O . 3 0 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR NA I N S Q I L - 5 , 1 9 7 6 

UNIT: 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 

W T . X 

L A B . 
CODE 
N O . 

2A 
SB 
50 
e 

18 
2 5 
31 
46 
4 8 
4 5 
50 
57A 
57B 
58 

METHOD 
CODE 
NO. 

5.1 
1.6 
9.1 
5.1 
9. 1 
5.1 
1 .2 
9.1 
9.1 
9. 1 
9.1 
9. 1 
9.1 
1 .2 

ESTIM. 
L A e . 
ERRORX 

1.05 
• 
• 

1.15 
5.05 
2 . 
. 

1 .04 
4.10 

1 2 . 
5.03 
1.01 
1.01 
• 

NO .OF 
DETERM, 

6 
1 
6 
6 
5 
4 
4 
6 
3 
1 
3 
6 
6 
1 

L A B , DEVIATION 
MEAN FROM T R U E 

VALUE 

1.757 
1.710 
1.850 
2.472* 
1.910 
1.927 
2.047 
1.940 
1.893 
1.700 
2.100 
2.040 
1.804 
2.310 

LAB.STANCARO DEV 

A B S 

0 2 7 

REL X 

1 . 5 

.137 

.097 

.097 
• 036 
.07 1 
• 012 
.020 

.045 

. 162 

.032 

7.4 
3.9 
5.1 
2.0 
3.4 
.6 

1.0 

2.1 
7.9 
1*8 

TABLE N O . 3 1 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISGN FOR NB 

U N I T : P P 1 0 E X F 6 

IN S O I L - 5 , 1 9 7 6 

D. 

1 
2 
3 

LAB. 
CODE 
N C . 

2C 
53A 
55A 

METHOD 
CODE 
NO. 

9.6 
9.6 
9.6 

ESTIM. 
LAB. 
ERRORX 

10.07 
40.15 

NO .OF 
DETERM. 

6 
4 
2 

LAB. 
MFAN 

10.833 
6.000 
10.050 

D E V I A T I O N LAB.STANCARO DEV 
FROM TRUE 
VALUE ABS REL X 

1 . 1 6 9 
3 . 2 6 5 

1 0 . 7 
5 4 . 4 



TABLE N O . 3 2 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR ND IN S Q I L - 5 . 1 9 7 6 

U N I T : P P I 0 E X F 6 

0 . 

1 
2 
3 
4 
5 
6 
7 
8 

L A B . 
CODE 
N O . 

2 A 
2 B 
6 

1 6 
2 5 
4 6 
5 7 A 
5 7 B 

METHOD 
CODE 
N O . 

9 . 1 
1 3 , 1 

5 . 1 
5 . 7 
5 . 1 

3 4 . 1 
9 . 1 
9 . 1 

E S T I M . 
L A B . 
ERRORX 

1 0 . 1 0 
2 . 0 5 

1 5 . 
0 . 3 0 

2 0 . 
1 0 . 1 0 

1 . 0 1 
2 . 0 1 

NO • OF 
DETERM. 

6 
1 
5 
1 
2 
6 
6 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

3 1 . 8 3 3 
2 8 . 0 0 0 
3 1 . 4 0 0 

9 . 0 0 0 * 
7 7 . 5 0 0 * 
3 0 . 1 6 7 
2 5 . 6 8 3 
2 8 . 2 7 5 

LAB.STANDARD DE 

A B S 

2 . 3 5 7 

3 . 7 8 1 

2 . 2 2 8 / 
1 . 9 0 9 
3 . 7 2 5 

R E L 

8 . 9 

1 2 . 0 

7 . 3 
6 . 3 

1 3 . 1 

TABLE N O , 3 3 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FOR N I 

U N I T : P P 1 0 E X P 6 

IN S O I L - 5 , 1 9 7 6 

NO, 

1 
2 
3 
4 
5 
6 
7 
6 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 

L A B . 
CODE 
N O . 

1 
3 
EA 

19A 
1 9 B 
2 4 
2 5 
3 4 
3 6 A 
3 7 
4 4 
5EA 
5 E B 
5 8 
6 0 

METHOD 
CODE 
N O . 

5 . 4 
1 4 . 2 

9 . 4 
' 1 . 2 

9 . 6 
1 .2 
1 . 2 

1 4 . 2 
1 . 2 

1 4 . 5 
1 . 2 
9 . 6 
1 . 2 
1 . 2 
9 . 4 

E S T I M . NC.OF 
L A B . DETERM, 
ERRORX 

0 5 
02 

0 5 
10 

14 

15 
13 

L A B . 
MEAN 

1 4 . 2 5 0 
9 . 7 2 7 
8 . 3 5 0 
7 . 2 2 5 
4 . 0 0 0 

2 6 . 3 3 3 
1 6 . 0 7 7 

6 . 3 5 0 
2 1 . 2 5 0 
2 0 . 0 0 0 
7 8 . 8 0 0 * 

7 . 7 5 0 
1 5 , 0 0 0 

D E V I A T I O N 
FROM TRUE 
VALUE 

4 0 0 , 0 0 0 * 
1 3 . 3 3 3 

LAB.STANDARD DEV 

A B S 

. 6 8 9 

. 2 4 5 
2 . 6 3 0 

• 8 3 8 
. 8 1 6 
. 5 1 6 
. 4 9 2 

5 . 0 5 7 

1 0 . 5 3 2 
1 . 7 0 7 

1 « 5 2 7 

REL X 

4 . 8 
2 . 5 

3 1 . 5 
t 1 . 6 
2 0 * 4 

1 . 9 
3 . 0 

2 3 . 8 

1 3 . 3 
2 2 . 0 

1 1 . 4 

TABLE N O . 3 4 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISON FOR P 

U N I T : WT. X 

NO. LAB. METHOD ESTIM, NO.OF 
CODE CODE LA8. DETERM. 
NO. NO. ERRORX 

1 
2 
3 

S B 
3 7 
S S A 

1 . 6 
1 . 5 
9 . 6 

15 

I N S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANDARD DEV 
MEAN FROM TRUE 

VALUE ABS REL X 

0 , 1 0 4 
0 , 0 9 5 
0 . 1 4 1 

• 0 0 4 
• 0 0 1 

5 . 2 
, 7 



TABLE N O . 3 5 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTEFCCMFARISCN FOR PB 

U N I T : P P 1 0 E X F 6 

IN S O I L - 5 , 1 9 7 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
2 3 

L A B . 
CODE 
N O . 

1 
2C 
3 
4 
5A 
7 

10 
16 
19A 
I SB 
26 
25 
31 
3 4 
36A 
3 7 
41B 
44 
51 
53A 
5 3 0 
55B 
58 

METHOD 
CODE 
NO. 

9.4 
9.6 
14.2 
9.6 
9.4 
9.6 
9.6 
9.7 
1 .2 
9.6 

14.2 
1 .2 
1 .2 

14.2 
1 .2 
1 .5 
1.2 
1.2 

45.7 
9.6 
5.4 
1 .2 
1 .2 

ESTIM. 
L A P , 
ERRORX 

.03 
2.C7 
.02 

6.C2 
• 
.10 

5.99 
0.30 
. 

1.10 
.15 
• 
• 
.06 
• 
.15 
• 
.03 
• 

3.01 
.10 
• 
• 

NO. OF 
DETERM. 

6 
6 
3 
4 
6 
6 
1 
1 
4 
4 
3 
6 
4 
2 
4 
3 
5 
6 
1 
4 
1 
2 
1 

LAB. 
MEAN 

170.667 
150.167 
144.000 
74.350 

119.667 
117.833 
220.000 
10.000 

144.000 
134.000 
206.667 
172.598 
137.250 
33.350 
65.000 
125.000 

7.980 
173.333 
147.000 
181.750 
150.000 
160.000 
700.000* 

DEVIATION 
FROM T R U E 
VALUE 

LAB.STANCARD DE 

ABS 

5. 163 
4.070 
2.645 
5. 152 

27.933 
9.020 

19 . 59 5 
11.518 
15.275 
4.915 
2.500 

56.124 
5.000 
.549 

4.412 

33.049 

REL 

3.0 
2.7 
1.8 
6.9 

23.3 
7.6 

13.6 
8.5 
7.3 
2.8 
1.8 

86.3 
3.9 
6.8 
2.5 

18.1 

TABLE N O . 3 6 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS QF INTERCCMPARISDN FOR PR 

U N I T : P P 1 0 E X P 6 

IN S O I L - 5 , 1 9 7 6 

N O . L A B . METHOD EST I M , NO.OF 
CODE CODE L A B . DETERM, 
N O . NO. ERRORX 

L A B . 
MEAN 

D E V I A T I O N LAB.STANDARD DEV R 
FROM TRUE 
VALUE ABS REL X 

2B 
2 5 

1 3 . 1 
9 . 1 

4 . 0 5 6 .900 
3 . 0 0 0 



TABLE N O . 3 7 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR RB 

U N I T : P P 1 0 E X F 6 

IN S O I L - 5 , 1 9 7 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 

1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 

L A R . 
CODE 
N O . 

2A 
2 C 
4 
5D 
6 
7 

1 0 
1 1 
1 2 
1 5 
1 6 
1 8 
2 1 
2 2 
2 5 

2 6 
3 1 
3 5 
3 6 A 
3 6 B 
3 e A 
3 5 
4 0 
4 2 
4 6 
4 7 
4 8 
4 5 
5 0 
5 3 A 
5 5 A 

METHOD 
COOE 
N O . 

9 . 1 
9 . 6 
9 . 6 
9 . 1 
9 . 1 
9 . 6 
9 . 6 
2 . 1 
9 . 6 
9 . 6 
9 . 7 
9 . 1 
9 , 1 
9 . 1 
9 . 1 

9 . 6 
1 . 2 
9 . 1 
1 . 2 
1 . 2 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 1 
1 . 2 

■ 9 , 1 
5 . 1 
9 . 1 
9 . 6 
9 . 6 

E S T I M . 
L A B . 
ERRORX 

4 . 0 6 
1 . 0 6 
4 . 0 2 

. 
4 . 

. 1 0 
1 4 . 

. 
1 . 0 2 
3 . 1 5 

. 3 0 
6 . 0 5 
4 . 1 0 
8 . 

2 0 . 

. 4 0 

. 

. 
• 
• 
. 1 0 

5 . 1 0 
1 . 0 3 

. 
7 . 0 3 

• 10 
6 . 0 7 

2 8 . 
5 . 0 3 
5 . 1 0 

# 

NO. OF 
DETERM. 

6 
6 
6 
5 
5 
6 
1 
6 
4 
3 
2 
5 
3 
4 
2 

2 
4 
5 
4 
4 
5 
5 
2 
5 
6 
6 
3 
1 
3 
4 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 2 0 . 0 0 0 
1 2 9 . 6 6 7 

6 5 . 8 1 7 * 
1 5 2 . 2 0 0 
1 1 5 . 0 0 0 
1 2 1 . 6 6 7 
2 2 0 . 0 0 0 * 
1 1 7 . 7 8 0 
1 3 0 , 0 0 0 
1 5 1 . 3 3 3 

2 9 , 0 0 0 * 
1 2 8 . 2 0 0 
1 5 4 . 0 0 0 
1 7 5 . 0 0 0 
1 2 5 . 0 0 0 
1 7 5 , 0 0 0 
1 0 5 - 2 5 0 
1 4 3 . 2 7 0 
1 7 0 . 7 5 0 
1 5 1 . 7 5 0 
1 2 7 . 8 0 0 
1 4 1 . 2 0 0 
1 2 1 . 0 0 0 
1 2 1 . 0 0 0 
1 5 1 . 6 6 7 
1 2 6 . 3 3 3 
1 3 8 . 0 0 0 
1 4 0 . 0 0 0 

3 2 . 7 3 3 * 
1 5 2 , 7 5 0 
1 5 2 . 0 0 0 

LAB.STANDARD DE 

A B S 

8 . 3 6 6 
1 . 9 6 6 
5 . 2 0 7 

1 0 . 3 0 2 
2 . 1 2 1 
4 . 8 4 4 • ' 

8 . 3 7 8 
1 . 4 1 4 
1 . 5 2 7 

1 0 . 7 0 9 
1 . 0 0 0 

1 2 . 9 0 9 

1 3 . 3 0 1 
7 . 3 2 9 

3 2 . 8 9 7 
2 1 . 7 9 2 
1 3 . 1 0 3 

4 . 0 8 6 

3 . 3 9 1 
7 . 2 2 9 
2 . 4 2 2 
3 . 4 6 4 

3 . 9 0 1 
1 9 . 4 4 8 

1 . 4 1 4 

R E L 

6 . 9 
1 . 5 
7 . 9 
7 . 0 
1 . 8 
3 . 9 

7 . 1 
1 . 0 
1 . 0 

8 . 3 
. 6 

7 . 3 

1 2 . 6 
5 . 1 

1 9 . 2 
1 4 . 3 
1 0 . 2 

2 . 8 

2 . 8 
4 . 7 
1 . 9 
2 . 5 

1 1 . 9 
1 2 . 7 

• 9 



TABLE N Q . 3 6 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR SB 

U N I T : P P 1 0 E X P 6 

IN S O I L - 5 , 1 9 7 6 

N O . L A B . METHOD 
CODE CODE 
N O . NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 

2A 
5D 
6 
a 

1 4 
1 6 
1 8 
2 1 
2 2 
2 5 
3 0 
3 5 
3 6A 
3 6 B 
3 7 
3 8 A 
3 5 
4 0 
4 1 A 
4 2 
4 3 
4 5 
4 6 
4 8 
4 5 
5 0 
5 3 B 
5 4 A 
5 5 A 

9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 7 
9 . 1 
5 . 1 
5 . 1 
5 . 1 
9 . 1 
9 . 1 
1 . 2 
1 . 2 

1 4 . 5 
9 . 1 
9 . 1 

1 3 . 2 
9 . 1 
9 , 1 
I . 2 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 

"' 5 . 4 
1 2 . 1 

9 . 6 

2 . 0 5 
• 

2 . 
5 , 1 5 

1 2 . 1 1 
. 3 0 

3 . 0 5 
3 . 1 0 

2 0 . 
1 0 . 

3 . 0 3 
• 
• 
• 
. 1 5 
. 0 5 

3 . 1 0 
. 1 0 
. 
• 
. 1 0 

2 5 . 0 5 
4 . 0 3 
4 . 0 6 

1 7 . 
5 . 0 3 

. 1 0 
• 
• 

ESTIM. NC.OF 
LAB. DETERM. 
ERRORX 

L A B , D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 4 . 8 0 0 
2 1 . 6 6 7 
1 0 . 3 0 0 
1 5 . 0 8 3 
8 3 . 0 0 0 * 

8 . 2 5 0 
1 7 . 6 6 0 
1 5 . 9 3 3 

9 . 2 5 0 
1 5 . 0 0 0 
1 2 . 9 4 0 
1 5 . 8 9 4 
1 8 . 0 0 0 

1 3 2 . 5 0 0 * 
1 2 . 6 6 7 
1 4 . 6 0 0 
1 7 . 2 8 0 
3 6 . 0 0 0 * 
3 1 . 0 0 0 * 

6 . 4 6 0 
8 . 0 3 3 
7 . 1 3 3 

1 6 . 8 8 3 
1 5 . 2 6 7 
1 2 . 0 0 0 
1 3 . 2 0 0 
2 5 . 0 0 0 

7 . 2 2 3 
2 7 . 0 0 0 

L A B . S T A N D A R D DE 

ABS 

. 7 9 7 
5 . 9 8 8 

. 3 1 6 

. 8 4 2 
-

. 7 9 5 
• 6 1 1 

1 . 7 0 7 

. 3 2 0 

. 6 3 0 
5 . 7 1 5 

1 3 . 1 7 8 
. 5 7 7 
. 1 9 9 
• 4 1 4 

3 . 7 4 1 
3 . 4 6 4 

. 4 1 5 

. 3 2 1 

. 5 1 3 

. 5 4 5 
• 1 5 2 

2 . 6 3 9 

. 4 0 0 
4 . 6 9 0 

REL 

5 . 3 
2 7 . 6 

3 . 0 
5 . 5 

• 4 . 5 
3 . 8 

1 8 . 4 

2 . 4 
3 . 9 

3 1 . 7 
5 . 9 
4 . 5 
1 . 3 
2 . 4 

1 0 . 3 
1 1 . 1 

6 . 4 
4 . 0 
7 . 1 
3 . 2 
1 . 0 

1 9 . 9 

5 . 5 
1 7 . 3 

TABLE N O . 35 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR SC 

U N I T : P P 1 9 E X P 6 

NO. L A B . METHOD E S T I M . NC.OF 
CODE CODE L A E . CETFRP. 
N O . NO. ERRORX 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 

2A 
5D 
6 

e 
1 5 
1 8 
2 5 
3 1 
4 2 
4 5 
4 6 
4 8 
4 5 
5 7A 
5 7 B 

9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 

1 . 0 5 
• 

1 . 
1 . I S 

. 
1 . 0 5 
1 . 
1 . 

• 
3 . 0 5 
1 . 0 3 
1 . 1 0 

2 6 . 
1 . 0 1 
1 . 0 1 

I N S O I L - 5 , 1 9 7 6 

L A B . 1 
MEAN 1 

1 5 . 
1 8 . 
1 5 . 
1 9 . 

2 1 1 . 

, 4 6 7 
, 8 0 0 * 
, 2 2 0 
, 5 1 7 * 
. 0 0 0 * 

1 5 . 2 8 0 
1 5 . 

7 . 
1 4 . 

. 5 0 0 
, 2 9 3 * 
. 2 0 0 

1 3 . 6 0 0 
1 5 . 2 8 3 
1 4 . 1 3 3 
1 5 . 1 0 0 
1 6 . 4 3 3 
1 3 . 0 7 5 

D E V I A T I O N LAB.STANCARO DEV 
FROM TRUE 
VALUE ABS REL X 

. 2 8 0 
1 . 3 0 3 

• 2 5 8 
. 6 2 4 

1 5 . 8 7 4 
• 4 9 1 

. 2 8 0 

. 1 8 7 
1 . 2 3 2 

. 3 4 3 

. 0 5 7 

. 3 3 2 
• 22 1 

1 . 8 
6 . 9 
1 . 7 
3 . 1 
7 . 5 
3 . 2 

3 . 8 
1 . 3 
5 . 0 
2 . 2 

• 4 

2 . 0 
1 . 6 



TABLE N O . 4 0 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPARISCN FCR SE I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

NO. L A B . METHOD 
CODE CODE 
N C . N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 

2A 
2 C 
5 F 

2 5 
3 1 
3 5 
4 4 
4 6 
5 3 A 
S 5 A 

9 . 1 
9 . 6 

1 2 . 1 
9 . 1 

1 4 . 5 
5 . 1 
I . 3 

1 6 . 1 
9 . 6 
9 . 6 

1 5 . 1 5 
1 5 . 0 7 

. 
4 0 . 

. 
• 
. 1 2 

6 . 1 0 
3 0 . 

. 

E S T I M . NO.GF 
L A B . DETERM, 
ERRORX 

L A S . 
MEAN 

D E V I A T I O N 
FROM TRUE 
VALUE 

LAB.STANDARD OEV 

2 , 0 2 0 
2 . 6 8 3 
6 . 4 4 8 * 
2 . 8 0 0 
1 . 2 0 0 
0 . 8 9 4 
0 . 1 6 0 
0 . 3 5 8 

1 1 . 0 0 0 * 
0 . 9 3 3 

ABS 

. 192 

. 3 3 1 
1 3 . 7 2 4 

. 1 7 3 

. 192 -

. 0 2 1 

. 0 3 2 

• 4 5 0 

REL X 

9 . 5 
1 2 . 3 
1 2 . 8 

1 4 . 4 
2 1 , 5 
1 3 . 5 

9 . 0 

4 8 . 3 

TABLE N O . 4 1 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR S I 

U N I T : WT. X 

N O . L A S . METHOD E S T I M . NC.OF 
CODE CODE L A B . DETERM. 
N G . NO. ERRORX 

1 
2 
3 
4 

2C 
5 8 

5 3 A 
5 3 B 

• 9 . 6 
1 . 6 
9 . 6 
9 . 4 

3 . 0 6 

6 . 1 0 
. 1 0 

I N S O I L - 5 , 1 9 7 6 

L A B . 
MEAN 

2 6 . 
2 7 . 
3 8 . 
3 9 . 

1 

9 6 7 
6 0 0 
6 0 0 
5 0 0 

D E V I A T I O N LAB.STANDARD DEV 
FROM TRUE 
VALUE ABS REL X 

. 4 7 5 1 . 7 

TABLE N O . 4 2 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMPAR ISDN FOR SM I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

1 0 . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

L A B . 
CCDE 
N G . 

2 A 
2 B 
5 D 
6 

1 8 
2 5 
3 1 
4 1 A 
4 2 

METHOO 
CODE 
N O . 

9 . 1 
1 3 * 1 

9 . 1 
9 * 1 
9 . 1 
9 * 1 
9 . 1 
9 . 1 
9 . 1 

E S T I M . 
L A B . 
ERRORX 

1 . 0 5 
1 . 0 5 

• 
2 . 
6 . 0 5 
1 . 
2 . 
1 . 

, 

NO • OF 
DETERM. 

6 
1 
6 
5 
5 
4 
3 
4 
5 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

5 . 5 6 7 
5 . 3 0 0 
6 . 0 0 0 
3 . 5 9 0 * 
9 . 6 9 4 * 
5 , 4 0 0 
5 , 3 8 0 

1 3 . 4 0 0 * 
4 . 8 5 2 

LAB.STANDARD DEV 

AOS 

163 

REL X 

2.9 

2 8 2 
1 1 0 
6 1 1 
2 1 6 
1 4 1 
5 3 5 
3 3 8 

4 . 7 
3 . 0 
6 . 3 
4 , 0 
2 . 6 
3 . 9 
6 . 9 



TABLE N O . 4 3 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR SR 

U N I T : P P 1 0 E X P 6 

N O . L A B . METHOD E S T I M . NO.OF 
CCDE CODE L A E . DETERM, 
N O . N O . ERRORX 

IN S O I L - 5 , 1 9 7 6 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

2A 
2B 
2C 
4 
50 
6 
7 

10 
12 
1 5 
16 
19B 
25 
25 
36A 
48 
53A 
55A 
60 

9.1 
12.1 
9.6 
9.6 
9.1 
9.1 
5.6 
5.6 
9.6 
9.6 
9,7 
9.6 
9.1 
1.2 
1 .2 
9.1 
9.6 
9.6 
5.4 

5.06 
2.05 
1.06 
2.02 
. 

10. 
• 10 

7.30 
1.03 
. 

0.30 
1.10 

30. 
• 
. 

17.10 
1.01 
. 
. 

LAB. 
MEAN 

338.333 
300.000 
367.667 
201.517 
324.333 
353,200 
327.833 
660.000 
382.000 
436.000 
30.000 

341.000 

DEVIATION 
FROM TRUE 
VALUE 

965.000* 
22.423 
176.250 
359.500 
357.500 
402.750 
564.333 

LAB.STANDARD DEV 

ABS 

21.369 

5.240 
6.822 

58.929-
42.204* 
17.634 

3.559 
11.357 

31.874 

1.276 
22.867 

18.929 
5.315 

44.657 

REL X 

6.3 

1 .4 
3.3 
16.1 
11.9 
5.3 

.9 
2,6 

9.3 

5.6 
12.9 

5,2 
1,3 
7.9 

T A B L E N O . 4 4 S I G N I F I C A N C E L E V E L 0 . 0 5 

RESULTS OF tNTERCCMFARISCN FOR TA I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X P 6 

N O . L A B . METFOC 
CODE CODE 
N O . N O . 

1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
12 
13 
1 4 
15 
1 6 
1 7 
1 8 
19 
2 0 
2 1 

2A 
ED 
6 
8 

1 1 
14 
1 8 
2 1 
2 2 
2 5 
3 1 
3 5 
3 6 A 
3 8 A 
3 9 
4 1 A 
4 2 
4 6 
4 6 
4 9 
5SA 

9 . 1 
9 . 1 
9 . 1 
9 . 1 
2 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
5 . 1 
9 . 1 
5 . 1 
1 . 5 
9 . 1 
9 . 1 

1 5 . 1 
9 . 1 
9 . 1 
9 , 1 
9 . 1 
9 . 6 

ESTIM. 
LAE. 
ERRORX 

£.06 
, 

9. 
13.15 

, 
6,11 

13.05 
10,10 
30. 
3 0 . 
6. 
, 
, 
.10 

6.1C 
2. 
, 

25,03 
9,10 

20. 
. 

NC.OF 
DETERM. 

6 
5 
5 
6 
6 
1 
5 
3 
4 
2 
3 
5 
1 
3 
5 
5 
5 
6 
3 
1 
2 

LAB. DEVIATION 
MEAN FROM TRUE 

VALUE 

0.813 
0.938 
0.532 
0.812 
3.648* 

45.000* 
0.861 
0.687 
0.720 
0.845 
0,840 
0.768 

2050,000* 
0.720 
1.382* 
0.760 
0.722 
0*663 
1.300* 
0.500* 
2.500* 

LAB.STANOARD DEV 

ABS REL X 

.015 
• 078 
.055 
• 148 
.332 

• 118 
• 008 
.200 

.026 
• 068 

.019 
• 060 
.089 
.082 
• 132 

1,8 
8.4 
10.4 
16.2 
9.1 

13.7 
1.3 

27,8 

3.1 
8.8 

2,7 
4.3 

11.7 
11.4 
19.4 



TABLE N O , 4 5 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR TB 

U N I T : P P I 0 E X F 6 

IN S Q I L - 5 , 1 9 7 6 

N O . 

1 
2 
3 
4 
S 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 

L A B , 
CODE 
N C . 

2 A 
2 B 
SO 
6 

1 4 
1 8 
2 1 
2 2 
2 5 
3 1 
3 5 
3 6 A 
3 9 
4 6 
4 8 
4 5 
5 7 B 

METHOD 
CODE 
N O . 

9 . 1 
1 3 . 1 

9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
5 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 

3 4 . 1 
9 . 1 
9 . 1 
9 . 1 

E S T I M . 
LAB.. 
ERRORX 

7 . 1 C 
2 . 0 5 

. 
1 3 . 

2 . 1 1 
1 4 , 0 5 

8 , 1 0 
5 0 . 
1 0 . 

5 . 

. 

. 1 0 
1 0 . 1 0 

4 . 1 0 
2 0 , 1 0 
1 7 . 

1 . 0 1 

NO.OF 
DETERM. 

6 
1 
5 
5 
1 
5 
3 
3 
2 
3 
5 
4 
5 
6 
3 
1 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

0 . 7 0 0 
0 . 7 1 0 
1 , 6 4 0 * 
0 . 4 8 2 
1 . 1 3 0 * 
0 . 8 1 2 
0 . 6 5 0 
0 . 6 5 7 
0 . 7 4 0 
1 . 7 3 7 * 
0 . 5 4 6 
0 . 4 6 0 
0 . 5 9 0 
0 . 5 8 3 
0 . 6 8 0 
0 . 8 5 0 
0 . 8 4 5 

LAB.STANDARD DEV 

A B S 

. 0 2 8 

REL X 

4 . 0 

. 3 2 0 

. 0 5 6 

. 0 5 5** 

. 0 1 2 

. 3 1 0 

. 2 7 6 

. 0 9 8 

. 0 8 2 
• 0 0 9 
. 0 2 5 
• ISO 

1 5 . 5 
1 1 . 6 

6 . 8 
1 . 9 

4 7 . 3 

1 5 . 9 
1 7 . 9 
1 8 . 0 

1 . 6 
4 . 2 

2 6 . 5 

1 0 7 1 2 . 7 

T A B L E N O . 4 6 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR TH IN S O I L - 5 , 1 9 7 6 

U N I T ! 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 6 
1 9 
2 0 
2 1 
2 2 

P P 1 0 E X P 6 

L A B . 
CODE 
N O . 

2 A 
ED 
€ 

e 
1 1 
1 8 
2 1 
2 2 
2 5 
3 5 
3 6 A 
3 8A 
3 5 
4 C 
4 1 A 
4 2 
4 5 
4 6 
4 8 
4 9 
5 0 
5 5 A 

METHOD 
CODE 
N O . 

9 . 1 
9 . 1 
9 . 1 
9 . 1 
2 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 

1 3 . 5 
9 . 1 
9 . 1 
9 . 6 
5 . 1 
9 . 1 
9 , 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
9 . 6 

E S T I M . 
L A G . 
ERRORX 

2 . 0 5 
. 

1 • 
2 . 1 5 

. 
3 . 0 5 
2 . 1 0 
5 . 
4 . 

• 
• 
. 0 5 

3 . 1 0 
2 . 0 5 
1 . 

• 
1 2 . 0 5 

2 . 0 3 
6 , 1 0 
S . 
5 . 0 3 

• 

NO, OF 
DETERM. 

6 
5 
S 
6 
6 
5 
3 
4 
2 
6 
3 
6 
5 
2 
4 
5 
4 
6 
3 
1 
4 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

1 1 . 0 1 7 
1 7 . 2 0 0 * 
1 1 . 2 9 2 
1 2 . 7 5 0 
1 2 . 1 9 0 
1 1 . 1 8 0 
1 1 . 1 0 0 
1 0 . 3 7 5 
1 2 . 5 0 0 
1 2 . 4 6 5 

5 3 3 0 . 0 0 0 * 
1 1 . 3 1 7 
1 1 , 9 2 0 
1 3 , 0 0 0 
1 3 , 4 0 0 

8 . 9 2 0 
9 . 2 4 7 

1 1 . 5 0 0 
1 6 , 4 3 3 * 
1 2 . 8 0 0 

7 . 6 7 5 
9 , 7 5 0 

LAB.STANCARO DEV 

A B S 

. 5 1 5 
2 . 5 8 8 
1 . 3 1 2 
1 . 1 7 2 
1 . 106 

. 8 8 9 
• 6 2 4 
• 4 7 8 

1 . 4 1 6 
9 3 4 . 1 7 0 

. 6 3 0 

. 9 3 6 

1 . 0 0 9 
. 1 6 4 
. 4 0 5 
. 3 3 4 

3 . 4 3 5 

. 4 9 9 
2 . 2 1 7 

REL X 

4 . 6 
1 5 . 0 
1 1 . 6 

9 . 1 
5 , 0 
7 . 9 
5 . 6 
4 . 6 

1 1 . 3 
7 3 . 8 

5 . 5 
7 . 8 

7 . 5 
1 . 8 
4 . 3 
2 . 9 

2 0 . 9 

6 . 3 
2 2 . 7 



TABLE NO. 47 SIGNIFICANCE LEVEL 0,05 

RESULTS OF INTERCCMPARISON FOR TI 

UNIT: *T. X 

N O , L A B . METHOD E S T I M . NC.OF 
CODE CODE L A B . DETERM 
N O . N O . ERRORX 

I N S O I L - 5 , 1 9 7 6 

L A B . 
MEAN 

D E V I A T I O N 
FROM TRUE 
VALUE 

LAB.STANDARD DEV 

ABS REL X 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 

2 A 
2 C 
EB 
7 

1 5 
1 6 
1 8 
1 9 B 
3 1 
5 3 A 
5 5 A 
5 7 A 

9 . 1 
9 . 6 
1 . 6 
9 . 6 
9 . 6 
5 . 7 
9 . 1 
9 . 6 
1 . 2 
9 . 6 
9 . 6 
9 . 1 

7 . 1 0 
1 . 0 5 

• 
• 10 
• 

C . 3 0 
2 5 . 0 5 

1 . 1 0 
• 

6 . 1 5 
, 

1 , 0 1 

0 , 5 1 8 
0 . 5 2 0 
0 . 5 2 0 
0 . 2 7 0 
0 . 3 2 0 
0 . 2 5 0 
0 . 5 9 1 
0 . 3 5 1 
0 . 7 6 2 
0 . 4 9 0 
0 . 5 2 2 
0 . 5 6 4 

0 3 1 
0 0 6 

0 1 2 
0 2 5 . 
0 8 6 
0 0 4 
0 1 5 
1 0 8 
0 0 7 
0 2 9 

6 . 0 
1 . 2 

4 . 4 
7 . 8 

1 4 . 6 
1 . 3 
1 . 9 

2 2 . 2 
1 . 4 
5 . 2 

TABLE N O . 4 e S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR TM 

U N I T : P P 1 0 E X P 6 

I N S O I L - 5 . 1 9 7 6 

N O . L A B . METHOD E S T I M . NC.OF L A B . 
CODE CODE L A B . DETERM. MEAN 
N O . N O . ERRORX 

D E V I A T I O N LAB.STANDARD DEV 
FROM TRUE 
VALUE ABS REL X 

2 6 -• 1 3 . 1 
2 5 9 . 1 

3 . 0 5 
1 5 . 

0 . 3 4 0 
0 . 4 9 5 

T A B L E N O . 4 5 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FCR U I N S O I L - 5 , 1 9 7 6 

U N I T : 

N O . 

l 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 

P P 1 0 E X P 6 

L A B . 
CODE 
N C . 

2 B 
5 D 

1 4 
1 8 
2 1 
2 2 
2 3 
2 5 
3 1 
3 5 
3 6 A 
3 6A 
3 5 
4 C 
4 1 A 
4 5 
4 6 
4 7 
4 9 
5 4 A 
5 5 A 

METHOD 
CODE 
N C . 

1 2 . 1 
9 . 1 
9 . 0 
5 . 1 
9 . 1 
9 . 1 

1 5 . 3 
9 . 1 
5 . 1 
9 . 1 
1 . 5 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 1 
9 . 1 
1 . 3 
9 . 1 

1 2 . 1 
9 . 6 

E S T I M . 
L A E . 
ERRORX 

2 . 0 5 
, 

4 6 . 0 4 
1 9 . 0 5 

£ . 1 0 
7 . 

1 0 . 1 5 
4 0 , 

5 , 
, 
. 
• 10 

1 0 , 1 0 
2 . 0 5 
2 . 

1 0 . 0 5 
1 4 . C 5 

, 1 0 
2 5 , 

, 
. 

NO.OF 
DETERM. 

1 
6 
2 
5 
3 
6 
6 
2 
3 
3 
3 
6 
5 
2 
5 
3 
6 
6 
1 
6 
4 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

2 . 8 0 0 
4 . 2 1 7 

2 3 3 5 . 0 0 0 * 
3 . 1 1 2 
2 . 9 0 0 
2 . 8 3 3 
1 . 4 3 2 
2 . 1 5 0 
3 . 4 8 7 
5 , 2 0 0 

5 9 1 . 3 3 3 * 
3 . 0 4 2 
3 , 1 6 0 
2 . 0 0 0 
2 . 8 6 0 
2 . 3 9 0 
4 . 5 8 3 
4 . 1 6 7 
3 . 8 0 0 
0 . 9 0 7 
2 . 7 5 0 

LAB.STANDARD DEV 

A B S 

• 4 1 6 

. 5 3 5 
• 1 4 4 
. 163 
• 127 

. 0 5 7 
• 3 9 6 

5 5 8 . 6 2 8 
. 2 9 3 
• 2 3 0 

• 2 1 9 
• 2 8 5 
• 4 6 6 
• 4 0 8 

. 0 4 2 
1 . 5 0 0 

REL X 

9 . 8 

1 7 . 2 
4 . 9 
5 . 7 
8 . 9 

1 . 6 
7 . 6 

9 4 . 4 
9 . 6 
7 . 2 

7 . 6 
1 1 . 9 
1 0 . 1 

9 . 7 

4 . 7 
5 4 . 5 



TABLE NO. "50 S I G N I F I C A N C E LEVEL 0 , 0 5 

RESULTS OF I N ^ TFCCMFARISCN FOR V 

U N I T : P P I O E X P J 

N O . L A B . MI HOD E S T I M , NO.OF 
C ODE C" E L A B . DETERM, 
N O . K' ERRORX 

IN SOIL 5 ,1976 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 

1 
2A 
2 C 
5A 
7 
8 

I E 
1 6 
5 3 B 
5 4 A 
5 S A 
5 7 A 
5 7 B 
6 C 

' 
«• 
< 
c 
c 
<l 

c 
«} 

«J 
1 2 . 

o , 
9 . 
9 
5 . 

A 
1 
6 
4 
« 
* 
3 

. 0 4 
6 . 0 6 

1 8 . 0 6 
. 
. 1 5 

E . 1 5 
• 

0 . 3 0 
• 10 
. 
• 

1 . 0 1 
2 . 0 1 

. 

L A S . 
MEAN 

1 9 6 . 8 3 3 
1 3 0 . 0 0 0 
1 1 0 . 3 3 3 
1 3 6 . 3 3 3 
1 4 4 . 1 6 7 
1 7 0 . 5 0 0 
1 8 4 . 3 3 3 
2 7 5 . 0 0 0 

5 0 . 0 0 0 
1 0 6 . 7 0 0 
2 1 3 . 2 5 0 
1 3 0 . 5 0 0 
1 2 5 . 3 3 3 
1 4 5 * 6 6 7 

D 
F 
V 

V I A T I O N 
JM TRUE 
_UE 

LAB.STANDARD OEV 

A B S 

7 , 4 9 4 
8 . 9 4 4 

1 6 . 3 2 9 
1 4 . 0 3 8 
1 1 . 3 3 8 
2 6 . 4 6 3 . " 

8 . 5 0 4 

2 . 4 2 3 
3 . 9 4 7 
3 . 2 7 1 

1 1 . 9 7 7 
3 , 7 8 5 

REL X 

3.a 
6 . 8 

1 4 . 8 
1 0 . 2 

7 . 8 
1 5 . 5 

4 . 6 

2 . 2 
1 . 8 
2 . 5 
9 . 5 
2 5 

TABLE N O . : * S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INT1F~CMPARISCN FCR 

U N I T : P P 1 0 E X P 6 

NO. L A B . METH >D E S T I « . 
CODE -COLE L A B . 
N O . NO. ERRORX 

ED 
18 
2 5 
5 5 A 

5 . 1 
9 . 1 
9 . : 
9 . 6 

1 1 . 0 5 
6 5 . 

NO, OF 
DETERM. 

I N S O I L - . 1 9 7 6 

L A B , 
MEAN 

4 . 1 0 0 
5 . 3 7 0 
0 . 3 5 0 

1 0 . 7 5 0 

C- I A T I Q N LAB.STANCARO DEV 
F- M TRUE 
\ .UE ABS REL X 

• 4 1 8 
. 7 0 5 

2 . 0 6 1 

1 0 . 2 
1 3 . 1 

1 9 . 1 

T A B L E N O , 5 2 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTER* MFARISCN FOR Y 

U N I T : P P 1 0 E X P 6 

IN SOIL-I.1976 

o . 

1 
2 
3 
4 
5 

L A B . 
CODE 
N O . 

2 C 
1 6 
5 3 A 
5 5 A 
6 0 

M E T H L 
CODE 
N O . 

9 . 6 
9 . 7 
9 . 6 
9 . 6 
9 , 4 

E S T I M . 
L A E . 
ERRORX 

5 . 0 7 
0 . 3 C 

2 0 . 1 0 
• 
. 

NG. . O F 
OETERM. 

6 
1 
4 
2 
3 

L A S . 
MEAN 

2 3 . 3 3 3 
1 0 . 0 0 0 
3 0 . 2 5 0 
2 3 . 0 0 0 
1 6 . 6 6 7 

DrVTATION LAB.STANDARD DEV 
Ft-Of- TRUE 
VALUE ABS REL X 

1 . 8 6 1 

1 2 , 6 5 8 

. 5 7 7 

7 . 9 

4 1 . 8 

3 . 0 



TABLE N O . 5 3 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISDN FOR YB 

U N I T : P P 1 0 E X P 6 

N O . L A B , METHOD E S T I M , NC.OF 
CODE CODE L A B . DETERM. 
N C , NO. ERRORX 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
I S 
1 6 
1 7 
1 8 
1 9 
2 0 

2A 
2 8 
ED 
6 

1 1 
1 4 
1 6 
2 1 
2 2 
2 E 
3 5 
3 8 A 
3 5 
4 2 
4 5 
4 6 
4 5 
5 0 
S 7 A 
5 7 B 

9 . 1 
1 3 . 1 

5 . 1 
9 . 1 
2 . 1 
5 . 1 
9 , 1 
9 , 1 
9 , 1 
9 . 1 
9 . 1 
9 . 1 
9 . 1 
5 . 1 
9 , 1 

3 4 . 1 
9 . 1 
9 . 1 
5 . 1 
9 , 1 

4 , 0 6 
1 . 0 5 

, 
t o . 

. 
4 . 1 1 
6 . 0 5 
4 . 1 0 

2 0 , 
1 0 , 

. 

. 1 0 
1 0 , 1 0 

. 
1 5 . 0 5 

3 - 1 0 
4 . 
5 . 0 3 
1 . 0 1 
2 . 0 1 

6 
1 
6 
5 
6 
1 
5 
3 
3 
2 
6 
5 
5 
5 
3 
6 
1 
4 
6 
4 

IN S O I L - 5 , 1 9 7 6 

L A B . D E V I A T I O N LAB.STANDARD DEV 
MEAN FROM TRUE 

VALUE ABS REL X 

2 . 4 0 3 
2 * 3 0 0 
2 . 8 3 3 
2 . 3 7 0 
1 . 7 6 0 
1 . 3 3 0 
2 . 2 3 6 
2 . 2 1 3 
2 . 3 6 7 
2 . 5 5 0 
2 . 6 1 2 
2 . 0 2 0 
2 . 3 4 0 
1 . 7 7 0 
2 . 4 7 0 
1 . 6 2 5 
2 . 3 0 0 
0 . 6 2 0 * 
2 * 2 3 3 
2 . 2 3 0 

• 1 0 3 

. 3 7 7 
• 2 2 8 
. 1 9 2 

. 2 4 1 

. 0 2 3 

. 1 5 2 

• 194 
• 130 
. 0 8 9 
• 1 0 3 
. 2 9 8 
• 0 4 8 

. 0 7 7 

. 1 3 6 
• 1 4 3 

4 , 5 

1 3 . 3 
7 , 9 

1 0 . 9 

1 0 . 7 
1 . 0 
6 . 4 

7 . 4 
6 . 4 
3 . 8 
5 . 8 

1 2 . 0 
2 . 9 

1 2 . 5 
6 , » 
6 . 4 



TABLE N O . 5 4 S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR ZN I N S O I L - 5 , 1 9 7 6 

U N I T : P F 1 0 E X P 6 

N O . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
5 0 
5 1 

L A B . 
CODE 
N O . 

1 
2 A 
2 C 
3 
4 
5 A 
SO 
€ 
7 
e 

1 0 
1 2 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 A 
I 96 
2 C 
2 1 
2 4 
2 5 
2 6 
2 7 
2 8 
2 5 
3 1 
3 2 
3 3 A 
3 4 
3 6 A 
3 6 B 
3 7 
3 8 A 
3 9 
4 0 
4 1 A 
4 1 B 
4 3 
4 4 
4 6 
4 7 
4 8 
4 5 
5 3 A 
S 3 B 
5 4 A 
5 E A 
5 5 B 
5 6 

METHOC 
CODE 
N O . 

9 . 4 
9 . 1 
9 . 6 
1 . 2 
9 . 6 
9 . 4 
9 . 1 
9 . 1 
9 . 6 
9 . 1 
9 . 6 
9 . 6 
9 . 1 
9 . 6 
9 . 7 
1 . 2 
9 . 1 
1 . 2 
9 . 6 
1 , 2 
9 , 1 
1 , 2 
9 , 1 

1 4 . 2 
1 . 2 
1 , 2 

% 1 . 2 
1 , 2 
1 . 2 
1 , 2 
1 . 2 
1 . 2 
1 . 2 

1 4 . 5 
1 . 2 
9 . 1 
1 . 2 

1 5 . 1 
1 . 2 
1 . 2 
1 . 2 

1 3 . 1 
1 . 2 
9 . 1 
9 . 1 
9 . 6 
9 . 4 

1 2 . 1 
9 . 6 
1 . 2 
1 . 2 

E S T I M . 
L A B . 
ERFORX 

. 0 7 
4 . 0 6 
1 . 0 5 

. 0 4 
5 . 0 2 

, 
. 

1 . 
. 1 0 

6 . 1 5 
. 

1 . 0 5 
1 . 1 1 
2 . 1 5 

. 3 0 

. 0 5 
7 . C S 

, 
1 . 0 5 

• 2 
5 . 1 0 

. 1 0 
1 5 . 

. 1 5 
. 
• 
• 
• 
• 0 3 
• C5 
. 0 3 
, 
. 
• 15 
• 

6 . 1 0 
• 0 3 

1 . 
. 
. 1 0 
. 0 3 

2 . 0 5 
. 1 0 

3 . 0 6 
5 . 
4 . 0 2 

• 10 
• 
• 
. 
, 

NC.OF 
DETERM. 

6 
6 
6 
3 
6 
6 
5 
5 
6 
6 
1 
4 
1 
3 
3 
6 
5 
4 
4 
6 
3 
6 
2 
2 
6 
6 
6 
4 
6 
5 
2 
4 
4 
3 
3 
5 
4 
5 
5 
3 
6 
6 
6 
3 
1 
4 
1 
6 
2 
2 
1 

L A B . D E V I A T I O N 
MEAN FROM TRUE 

VALUE 

3 3 5 . 8 3 3 
3 5 0 . 0 0 0 
3 6 9 . 6 6 7 
3 6 4 , 0 0 0 
2 1 2 . 5 8 3 * 
3 5 1 . 0 0 0 
3 8 5 . 8 0 0 
5 8 1 . 2 0 0 * 
3 0 5 . 1 6 7 
6 2 0 . 8 3 3 * 
3 9 0 . 0 0 0 
3 9 4 . 5 0 0 

1 1 9 0 . 0 0 0 * 
3 6 5 . 6 6 7 
2 4 8 . 3 3 3 * 
6 0 7 . 5 0 0 * 
3 5 7 , 0 0 0 
3 6 7 . 5 0 0 
3 4 6 . 5 0 0 
3 4 8 . 3 3 3 
3 9 2 . 6 6 7 
3 7 9 . 1 6 7 
3 6 0 * 0 0 0 
4 0 1 . 5 0 0 
3 4 6 . 6 6 7 
3 5 4 . 6 3 3 
3 0 4 . 6 9 5 
3 6 6 , 0 0 0 
3 7 1 . 5 0 0 
3 6 2 . 4 0 0 
3 9 1 . 5 0 0 
3 0 5 . 7 5 0 
2 6 3 . 2 5 0 * 
1 7 6 . 6 6 7 * 
3 9 5 . 6 6 7 
4 7 6 . 0 0 0 * 
3 8 8 . 5 0 0 
3 9 0 , 0 0 0 
3 7 0 . 4 0 0 

2 . 8 0 0 * 
3 8 3 . 8 3 3 
3 8 8 . 8 3 3 
3 5 6 . 6 3 3 
3 7 7 . 0 0 0 
3 6 0 . 0 0 0 
4 1 0 . 0 0 0 
4 0 0 . 0 0 0 
3 6 3 . 8 3 3 
3 9 8 . 0 0 0 
3 5 5 , 0 0 0 

3 4 6 0 . 0 0 0 * 

LAB.STANCARO DE 

A B S 

2 4 . 1 6 9 
1 7 . 8 8 8 

6 . 2 8 2 
1 6 . 0 9 3 
2 8 . 7 1 7 
3 3 . 6 1 5 * ' 
6 9 . 5 1 3 
1 3 . 1 0 3 

9 . 3 0 4 
2 1 . 1 2 2 

5 . 7 4 4 

1 0 . 7 8 5 
4 7 . 5 2 1 
9 7 . 9 1 5 

9 . 8 2 3 
9 . 5 7 4 

1 5 . 5 0 2 
7 . 5 2 7 

1 2 . 0 1 3 
5 . 4 9 2 

1 9 . 6 6 3 
1 4 . 4 6 9 

9 . 7 4 6 

9 . 4 6 0 
1 5 . 5 1 7 

1 3 . 3 7 5 
4 0 . 6 9 7 

5 . 7 7 3 
1 8 . 6 1 0 
2 0 . 7 3 6 

7 . 3 2 5 
5 5 , 2 2 6 

2 . 190 
• 2 6 4 

1 1 , 3 9 1 
1 2 * 6 2 4 
3 . 6 0 0 
7 . 9 3 7 

2 4 . 4 9 4 

2 5 . 7 7 1 

R E L 

7 . 1 
5 . 1 
1 . 6 
4 . 4 

1 3 . 5 
9 , 5 

1 8 . 0 
2 . 2 
3 . 0 
3 . 4 

1 . 4 

2 . 9 
1 9 . 1 
1 6 . 1 

2 . 7 
2 . 6 
4 . 4 
2 . 1 
3 . 0 
1 . 4 

5 . 6 
4 . 0 
3 . 1 

2 . 5 
4 . 2 

4 . 3 
1 5 . 4 

3 . 2 
4 . 7 
4 . 3 
1 . 8 

1 4 * 1 
. 5 

9 . 4 
2 . 9 
3 . 2 
1 . 0 
2 . 1 

5 . 9 

7 . 0 



TABLE N O . EE S I G N I F I C A N C E LEVEL 0 . 0 5 

RESULTS OF INTERCCMFARISCN FOR 2R I N S O I L - 5 , 1 9 7 6 

U N I T : P P 1 0 E X F 6 

N O . L A B . METHOD E S T I M . NO.OF L A B . D E V I A T I O N LAB.STANDARD DEV 
CODE CODE L A E . DETERM. MEAN FROM TRUE 
N O . N O . ERRORX VALUE ABS REL X 

1 2A 9 . 1 8 . 1 0 4 2 2 0 . 0 0 0 1 8 . 2 5 7 8 . 2 
2 2C 9 . 6 1 .C7 6 2 4 7 . 6 6 7 1 5 . 6 0 3 6 . 3 

6 1 2 6 . 4 3 3 5 . 6 6 3 4 . 4 
6 1 8 6 . 5 0 0 2 4 . 2 6 3 1 3 . 0 
5 3 3 7 . 4 0 0 5 6 . 3 3 2 . 1 6 . 6 
1 3 9 0 . 0 0 0 
1 7 0 . 0 0 0 
4 2 0 8 . 5 0 0 1 2 . 9 2 2 6 . 1 
2 251.000 
3 176.333 39.501 22.4 

3 
4 
5 
6 
7 
8 
9 

1 0 

4 
EA 
6 

1 0 
1 6 
5 3 A 
5 5 A 
6 0 

9 . 6 
5 . 4 
9 . 1 
9 . 6 
9 . 7 
9 . 6 
9 . 6 
5 . 4 

2 . 0 2 
, 

2 0 . 
1 0 . 2 0 

0 . 3 0 
2 . 1 C 

. 
, 



TABLE 56 

Review of the sample pretreatment and separation and/or preconcentration methods used in Soi l -5 intercomparisons 

% of use in the run 
Pretreatment, separation . A1 , B _ _ _,. 
and/or preconcentration A g Al As B Ba Be B l B r Oa Cd Oe Co Cr 

0 - not communicated 

1 - fusion, digest ion, ashing, 50 29.6 10 19,4 50 66.7 5.9 25 100 14.2 33.3 34.0 
d isso lu t ion , evaporation 

2 - chemical separation 3.3 6.7 14,3 2.1 
(general statement without 
de ta i l s ) 

3 - preoipi ta t ion, 3,3 50 1 4 . 2 2.1 2.1 
coprecipi tat ion 

4 - extract ion, extract ion 28.6 7.1 6.3 

chromat 0 graphy 

5 - ion exchange, adsorption 

6 - d i s t i l l a t i o n , vo l a t i l i z a t i on 3.3 5.9 

7 - electrochemical methods 

8 - other methods 
9 - no chemical pretreatment and 50 7.4 90 100 80.6 50 33.3 94.1 75 85.7 64.6 63.8 

separation or preconcentration 
used 



TABLE 56 (cont 'd) 

Review of the sample pretreatment and separation and/or preooncentration methods used in Soi l -5 intercomparisons 

$ of use in the run 
Pretreatment, separation o n ^ - r , « « « « 
and/or preconcentration C s C u ^ E u P Fe Ga Gd Hf Hg Ho K La 

0 - not communicated 

1 - fusion, digest ion, ashing, 62.8 20 100 42.1 50 81.8 50 21.4 8.3 
dissolut ion, evaporation 

2 - chemical separation 4*2 4«7 3.5 4.8 18.2 4.2 
(general statement without 
de ta i l s ) 

3 - p rec ip i ta t ion , 13.3 1.8 50 50 4.2 
ooprecipitat ion 

4 - extract ion, extract ion 11.7 6.7 1.8 9.1 

chromat 0 graphy 

5 - ion exchange, adsorption 6,7 9.1 4.2 

6 - d is t i l la t ion, volatilization 
7 - electrochemical methods 

8 - other methods 

9 - no chemioal pretreatment and 95*8 37.2 100 80 57.9 100 50 95.2 18.2**50 78.6 87.5 
separation or preconcentration 
used 



TABLE 56 (cont 'd) 

Review of the sample pretreatment and separation and/or 

Pretreatment, separation 
and/or preconcentration **i Lu Mg 

0 - not communicated 

1 - fusion, digest ion, ashing, 50 20 60 
dissolut ion, evaporation 

2 - chemical separation 
(general statement without 
details) 

3 - precipitation, 20 
coprecipitation 

4 - extraction, extraction 10 
chromat o graphy 

5 - ion exchange, adsorption 

6 - dis t i l la t ion, volatilization 

7 - electrochemical methods 

8 - other methods 

9 - no ohemioal pretreatment and 50 80 40 
separation or preconcentration 
used 

preconcentration methods used in Soi l -5 intercomparisons 

$> of use in the m 

Mn Mo Ka Fb Kd 

45.5 33.3 21.4 25 

1.5 

25 

1.5 12.5 

54.5 66.7 78.6 100 75 

Ni P PD Pr Rb 

66.7 66.7 56.6 50 12.9 

20 50 

17.4 

4.3 

33.3 33.3 43.5 50 87.I 



TABLE 56 (cont 'd) 

Review of the sample pretreatment and separation 

Pretreatment, separation -. 
and/or preconcentration So 

0 - not communicated 

1 - fusion, digestion, ashing, 20.7 
dissolution, evaporation 

"\ 
2 - chemical separation 3.4 

(general statement without 
details) 

3 - p rec ip i ta t ion , 3.4 
coprecipi tat ion 

4 - ext ract ion, extract ion 3.4 

chromat o graphy 

5 - ion exchange, adsorption 

6 - d i s t i l l a t i o n , vo la t i l i za t ion 
7 - electrochemical methods 

8 - other methods 

9 - no ohemioal pretreatment and 79• 3 100 
separation or preconcentration 
used 

preconoentration methods used in Soi l -5 intercomparisons 

# of use in the run 

Si Sm Sr Ta To Th Ti Tm U 

25 11.1 15.8 9*5 11-8 4.5 16.7 50 23.8 

5.3 4.8 4.5 9.5 

11.1 11.8 4.5 50 

5.9 

4.8 

75 88.9 84.2 85.7 88.2 81 83.3* 50 76.2 



TABLE 56 (cont 'd) 

Review of the sample pretreatment and separation and/or preconcentration methods used in Soi l -5 intercomparisons 

% of use in the run 

S K S L S S E T V W T Yb 2n Zr 
and/or preconcentration 
0 - not communicated 

1 - fusion, digestion, ashing, 7.1 10 52.9 
dissolut ion, evaporation 

2 - chemioal separation 7*1 
(general statement without 
de ta i l s ) 

3 - p rec ip i ta t ion , 10 
coprecipitat ion 

4 - extract ion, extract ion 5 

chromatography 

5 - ion exchange, adsorption 

6 - d i s t i l l a t i o n , vo l a t i l i za t ion 

7 - electrochemical methods 

8 - other methods 

9 - no chemical pretreatment and 92.9 100 100 90 47.1 100 
separation or preconcentration , 
used * 



TABLE 57 
Review of the methods used for quantitative determination of elements used in Soil-5 intercomparison 

Method of 
determination 

0 - Measuring of natural 
radioactivity 

# of use in the run 
Ag Al As B Ba Be Bi Br Ca Cd Ce Co Cr Cs Cu 

analys is (HAA) 

2 - Atomio Absorption 
Spectrometry (AAS) 

3 - Fluorimetry (p) 

4 - Emission Spectroscopy 
(ES) 

5 - Colorimetry or J 
Spectrophotometry 1 
(CAS) 

6 - X-ray fluorescenoe 
(XRF) 

7 - Mass Spectrometry 
(MS) 

16.7 

50 

33.3 

71.4 

14.3 

14.3 

56.7 

3.3 

6.7 

30.0 

3.3 

61.3 

16.1 

100 6.5 

12.9 

3.2 

50 

50 

66.7 

33.3 

58.8 

35.3 

5-9 

41.7 

16.6 

41.7 

8 - Ion selective 
electrodes (ISE) 

9 - Volumetry (V) 

58.8 41.7 11.1 85.7 52.1 46.8 91.7 14.0 

88.9 31.3 31.9 48.8 

8.3 6.4 9.3 

2.1 2.1 4.7 

7.1 4.2 10.6 4.2 20.9 

7.1 2.1 2.1 4.2 2.3 



TABLE 57 Coont'd) 
Review of the methods used for quant i ta t ive determination of elements used in Soi l -5 intercomparison 

Method of 
determination 

55 ..of use in the run 
Ta Tb Th Ti Tm U V W Y ye 2n 2r 

0 - Measuring of natural 0 
rad ioac t iv i ty 4 ' ° 

1 - Neutron ac t iva t ion 
analysis (HAA) 90.5 100 90.9 25 100 71.4 35.7 75 100 27.5 20 

2 - Atomic Absorption ft , 

Spectrometry (AAS) ° ° 4 > # 1 

3 - Pluorimetry (P) 9-5 

4 - Emission Spectroscopy 
(ES) 

5 - Colorimetry or 4^3 
Spectrophotometry 
(C&S) 

6 - X-ray fluorescence A-ray 
(XRP) 

4.8 

7 - Mass Spectrometry 
(MS) 

8 - Ion select ive 
electrodes (ISE) 

9 - Voluraetry (V) 

4.5 

9.1 58.3 

8.3 

4.8 

9.5 

28.6 

28.6 

7.1 

25 

20 

60 

20 

5-9 

2.0 

17.6 

2.0 

20 

50 

10 



T A B L E SS 

SUMMARY OF R E S U L T S CF THE I N T E R C C M P A R I S Q N S Q I L - S . 1 9 7 6 

ELEMENT AG AL 
D E T E R M I N E D 

U N I T P P 1 0 E X P 6 H T . X 

NUMBER OF LABCRATORY 6 7 
REPORTED AVERAGES 
R E S U L T S I N D I V I D U A L 1 5 3 0 

D E T E R M I N A T I O N S 

NUMBER OF LABORATORY 5 6 
A C C E P T E D AVERAGES 
R E S U L T S I N D 1 V 1 C U A L 1 4 2 4 

D E T E R M I N A T I O N S 

T O T A L RANGE OF O.OSO - 4 0 . 0 0 0 7 . 1 9 5 - 8 . 5 2 7 
LABORATORY AVERAGES 

RANGE OF ACCEPTEC 0 . 0 6 0 - S .OOO 7 . 9 3 7 - 8 . 5 2 7 
LABORATORY AVERAGES 

PERCENTAGE OF O L T L V l N G 17 14 
L A B O R A T O R I E S 

OVERALL MEAN OF ACCEPTED t . 8 7 7 8 . 1 9 4 
LABORATORY AVERAGES 

STANDARD f - A e S 1 . 9 1 8 0 . 2 6 6 
D E V I A T I O N + - R E L X 1 0 2 . 1 3 . 2 

f S . O . ) 

STANDARD + - A C S 0 . 8 5 8 0 . 1 0 8 
ERROR + - R E L % 4 5 . 7 1 , 3 

< S . E . ) 

C O N F I D E N C E L I M I T S FCR THE - 0 . 5 0 - 4 . 2 6 7 . 9 1 - 8 . 4 7 
MEAN OF P O P U L A T I O N 
FOR P R O B A B I L I T Y L E V E L . 9 5 

AS 8A BE 

PP10EXP6 PP10EXP6 PP10EXP6 

30 31 2 
130 125 10 

26 28 2 

121 113 10 

5 . 9 0 0 - 2 1 2 . 0 0 0 3 1 1 . 6 6 7 - 2 8 0 0 . 0 0 0 1 .750 - 1 .792 

5 7 . 2 5 0 - 1 1 8 . 9 3 2 3 1 1 . 6 6 7 - 8 7 9 . 1 6 7 1 .750 - 1 .792 

13 10 0 

9 3 . 8 7 0 5 6 1 . 6 3 4 1 . 7 7 1 

1 8 . 6 5 8 3 6 , 8 7 3 0 . 0 2 9 
1 9 . 9 2 4 . 4 1 . 7 

5 6 1 

36 
24 

25 
4 

.634 

• 873 
• 4 

.if7 3 . 6 5 9 2 5 . 8 6 7 0 . 0 2 1 
3 , 9 4 .6» 1 .2 

6 6 . 3 3 - 1 0 1 . 4 1 5 0 8 . 5 6 - 6 1 4 . 7 1 1.51 - 2 . 0 4 



SUMMARY OF RESULTS OF ThE INTERCOMPARISON S O I L - 5 , 1 9 7 6 

ELEMENT B I BR 

DETERMINED 

UNIT PP10EXP6 PP10EXP6. 

NUMBER OF LABORATORY 3 17 
REPORTED AVERAGES 
RESULTS I N D I V I D U A L 10 68 

DETERMINATIONS 
NUMBER OF LABORATORY 3 16 
ACCEPTED AVERAGES 
RESULTS I N D I V I C U A L 10 66 

DETERMINATIONS 

TOTAL RANGE OF 1 . 7 5 0 - 3 0 . 0 0 0 1 . 5 8 3 - 1 2 . 0 0 0 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 1 . 7 5 0 - 3 0 . 0 0 0 1 . 5 8 3 - 7 . 8 6 7 
LABORATORY AVERAGES 

PERCENTAGE OF OUTLYING 0 6 
LABORATORIES 

OVERALL MEAN OF ACCEPTED 1 2 . 0 8 3 5 . 3 5 7 
LABORATORY AVERAGES 

STANOARD t - A B S 1 5 . 5 7 7 1 .907 
DEVIAT ION +-RELX 1 2 8 . 9 3 5 . 6 

( S . D . ) 

STANDARD +-ABS 8 . 9 9 3 0 . 4 7 7 
ERROR 4--RELX 7 4 . 4 8 . 9 

( S * E . ) 

CONFIDENCE L I M I T S FOR THE - 2 6 . 6 2 - 5 0 , 7 8 4 . 3 4 - 6 . 3 7 
MEAN OF POPULATION 
FOR PROBABIL ITY LEVEL .95 

CA CD CE 

WT. X 

12 

4 7 

PP10EXP6 

9 

4 1 

PP10EXP6 

14 

50 

12 

47 

8 

36 

12 

46 

0 . 2 4 8 - 3 . 6 0 0 0 . 1 8 2 - 6 . A 0 6 2 0 . 0 0 0 - 7 5 , 3 3 3 

0 . 2 4 8 - 3 . 6 0 0 0 . 1 8 2 - 2 . 9 1 ? 5 2 . 1 6 7 - 6 9 . 9 8 0 

11 14 

2 . 2 0 0 

0 . 9 8 1 
4 4 . 6 

0 . 2 8 3 
1 2 . 9 

1 . 5 8 - 2 . 8 2 

1 . 4 5 6 

0 
58 

0 
20 

• 858 
. 9 

. 3 0 3 

. 8 

0 . 7 4 - 2 . 1 7 5 6 . , 6 5 

5 9 

4 
7 

1 
2 

.6 59 

. 7 4 1 
• 9 

. 3 6 9 

. 3 

6 6 2 . 6 7 



SUMMARY OF R E S U L T S CF THE I N T E R C C M P A R I S Q N S O I L - 5 , 1 9 7 6 

ELEMENT CO CR 
D E T E R M I N E D 

U N I T P P 1 0 E X P 6 P P 1 0 E X P 6 

NUMBER OF LABORATORY 4 8 4 7 
REPORTED AVERAGES 
R E S U L T S I N O I V I O U A L 1 9 8 1 8 9 

D E T E R M I N A T I O N S 

NUMBER OF LABORATORY 3 7 4 4 
ACCEPTED AVERAGES 
R E S U L T S I N D I W C U A L 1 5 7 1 8 0 ■ 

D E T E R M I N A T I O N S 

T O T A L RANGE OF 0 . 3 1 7 - 8 0 0 . 0 0 0 1 0 . 0 0 0 - 7 0 5 . 0 0 0 
L A B O R A T O R Y AVERAGES 

RANGE OF ACCEPTED 1 0 . 0 0 0 - 2 0 . 0 0 0 1 0 . 0 0 0 - 5 0 . 5 0 0 
LABORATORY AVERAGES 

PERCENTAGE OF C L T L Y I N G 2 3 6 
L A B O R A T O R I E S 

O V E R A L L MEAN QF ACCEPTED 1 4 . 8 3 3 
L A B O R A T O R Y AVERAGES 

STANDARD 4—ASS 2 . 2 7 2 
D E V I A T I O N * - R E L X 1 5 . 3 

C S . D . ) 

STANDARD + - A E S 0 , 3 7 4 
ERROR + - R E L X 2 . 5 

( S . E . ) 

C O N F I D E N C E L I M I T S FCR T h E 1 4 . 0 7 - 1 5 . 5 9 2 6 . 0 9 - 3 1 . 7 4 
MEAN OF P O P U L A T I O N 
FOR P R O e A e i L I T Y L E V E L . 9 5 

2 6 . 

2 8 . 

9 . 
3 2 . 

1 . 
4 . 

.09 -

9 1 2 

291 
1 

401 
8 

3 

CS CU DY 

PP10EXP6 

24 

102 

PP10EXP6 

4 3 

180 

PP10EXP6 

3 

12 

19 

86 

3 5 

151 

3 

12 

9 . 0 0 0 - 1 5 1 . 0 0 0 0 . 2 8 5 - 7 0 0 . 0 0 0 3 . 6 0 0 - 4 . 4 2 5 

4 5 . 8 0 0 - 7 0 . 2 5 0 4 8 . 3 3 3 - 1 0 3 . 2 5 0 3 . 6 0 0 - 4 . 4 2 5 

2 1 1 9 

5 6 . 7 3 2 7 7 . 1 3 7 3 . 9 9 2 

6 . 9 3 7 
1 2 . 2 

1 3 . 5 4 2 
1 7 . 6 

0 . 4 1 4 
1 0 . 4 

1.591 
2 . 8 

2 . 2 8 9 
3 . 0 

0 . 2 3 9 
6 . 0 

5 3 . 3 9 - 6 0 . 0 8 7 2 . 4 8 - 8 1 . 7 9 2 . 9 6 - 5 . 0 2 



0 

WT. 

. o i e 

. X 

57 

245 

55 

240 

1 -

SUMMARY OF R E S U L T S CF T h E I N T E R C C M P A R I S Q N S O I L - 5 . 1 9 7 6 

ELEMENT EU F E 
D E T E R M I N E D 

U N I T P P 1 0 E X P 6 

NUMBER OF LABORATORY 1 5 
REPORTED AVERAGES 
R E S U L T S I N D I V I D U A L 6 0 • 

D E T E R M I N A T I O N S 

NUMBER OF LABORATORY 1 3 
ACCEPTED AVERAGES 
R E S U L T S I N D I V I D U A L S3 

D E T E R M I N A T I O N S 

T O T A L RANGE OF 0 . 3 0 0 - 1 . 8 5 0 0 . 0 1 8 - 5 . 9 6 7 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 0 . 8 8 0 - 1 . 3 7 2 2 . 6 1 4 - 5 . 9 6 7 
LABORATORY AVERAGES 

PERCENTAGE QF O U T L Y I N G 13 4 
L A B O R A T O R I E S 

O V E R A L L MEAN OF ACCEPTED 1 . 1 7 9 4 . 4 5 4 
LABORATORY AVERAGES 

STANOARO + - A 8 S 0 . 1 3 3 0 . 6 8 9 
D E V I A T I O N + - R E L X 11 . 3 1 5 . 5 

C S . D . ) 

STANDARD + - A e S 0 . 0 3 7 0 . 0 9 3 
ERROR * - R E L X 3 . 1 2 , 1 

< S . E . ) 

C O N F I D E N C E L I M I T S FOR THE 1 . 1 0 - 1 . 2 6 4 . 2 7 - 4 . 6 4 
MEAN QF P O P U L A T I O N 
FOR P R O B A B I L I T Y L E V E L . 9 5 

GA GD HF 

PP10EXP6 

9 

33 

PP10EXP6 

2 

6 

PP10EXP6 

21 

89 

7 

25 

17 

74 

1 2 . 6 0 0 - 3 1 . 5 0 0 5 , 0 0 0 - 6 4 . 7 8 0 3 . 1 7 5 - 1 4 . 4 0 0 

1 6 . 3 3 3 - 2 1 . 5 0 0 5 . 0 0 0 - 6 4 . 7 8 0 5 . 2 6 0 - 7 . 4 5 0 

2 2 19 

1 8 . 3 9 3 3 4 . 8 9 0 6 . 2 9 9 

1 . 6 7 8 
9 . 1 

4 2 . 2 7 1 
121 . 2 

0 . 584 
9 . 3 

0 . 6 3 4 
3 . 4 

2 9 . 8 9 0 
8 5 . 7 

0 . 1 4 2 
2 . 2 

1 6 . 8 4 - 1 9 . 9 5 - 3 4 4 , 3 9 - 4 1 4 . 6 7 6 . 0 0 - 6 . 6 0 



SUMMARY OF RESULTS CF THE INTERCCMPARISQN SOIL-5,1976 

ELEMENT HG HQ 
DETERMINED 

UNIT PP10EXP6 PP10EXP6 

NUMBER CF LABORATORY 11 2 
REPORTED AVERAGES 
RESULTS INDIVIDUAL 47 5 

DETERMINATIONS 
NUMBER OF LABORATORY 9 2 
ACCEPTED AVERAGES 
RESULTS INDIVIDUAL 41 5 

DETERMINATIONS 
TOTAL RANGE CF 0.013 - 18.750 0.750 - 0.880 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 0.522 - 1.107 0.750 - 0.880 
LABORATORY AVERAGES 

PERCENTAGE OF CLTLYING 18 0 
LABORATORIES 

OVERALL MEAN OF ACCEPTED 0.791 0.815 
LABORATORY AVERAGES 

STANDARD +-AES 0.245 0.092 
DEVIATION *-RELX 30.9 11.3 

( S . D . > 

STANDARD +-AES 0 . 0 8 2 0 . 0 6 5 
ERROR +-RELX 1 0 . 3 8 . 0 

( S . E . ) 

CONFIDENCE L I M I T S FOR THE 0 , 6 0 - 0 , 9 8 - 0 . 0 1 - 1 .64 
MEAN OF POPULATION 
FOR PROEAEILITY LEVEL . 9 5 

K LA LI 

WT. X PP10EXP6 PP10EXP6 
14 24 2 
57 103 7 

13 21 2 
51 93 7 

0 . 7 0 8 - 2 . 3 7 5 5 . 5 3 3 - 4 0 . 7 5 0 4 9 . 5 0 0 - 5 4 . 6 6 7 

1.297 - 2 .375 22.200 - 34 .167 49,500 - 54 .667 

7 13 0 

1 .856 2 8 . 1 0 0 

0.262 3.223 
14.1 11 .5 

5 2 -

3 
7 

2 
5 

.0 83 

. 6 5 3 

. 0 

, 5 8 3 
.0 

0 , 0 7 3 0 , 7 0 3 
3 . 9 2 . 5 

1.70 - 2 . 01 26 .63 - 29 ,57 19.26 - 84.91 



SUMMARY OF RESULTS CF TKE INTERCOMPARISON S O I L - 5 , 1 9 7 6 

ELEMENT LU MG 
DETERMINED 

UNIT PP10EXP6 WT. X 

NUMBER OF LABORATORY 10 5 
REPORTED AVERAGES 
RESULTS IN0IV1CUAL 41 16 

DETERMINATIONS 

NUMBER OF LABCFATCPY 8 5 
ACCEPTED AVERAGES 
RESULTS INDIV IDUAL 3 3 16 

DETERMINATIONS 

TOTAL RANGE OF 0 . 2 4 8 - 0 . 9 4 2 0 . 6 0 9 - 2 . 8 7 0 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 0 . 2 4 8 - 0 . 4 0 2 0 . C 0 9 - 2 . 3 7 0 
LABORATORY AVERAGES 

PERCENTAGE OF CUTLY 1NG 20 0 
LABORATORIES 

OVERALL MEAN OF ACCEPTED 0 . 3 3 6 1 . 5 3 3 
LABORATORY AVERAGES 

STANDARD +-ABS 0 . 0 4 9 0 . 8 4 7 
OEVIATION +-RELX 1 4 . 5 5 5 . 2 

< S . C . 1 

STANDARD +-ABS 0 . 0 1 7 0 . 3 7 9 
ERROR +-RELX 5 . 1 2 4 , 7 

( S . E . ) 

CONFIDENCE L I M I T S FOR THE 0 . 3 0 - 0 . 3 8 0 . 4 8 - 2 , 5 8 
MEAN OF POPULATION 
FOR PROBABILITY LEVEL .95 

0, . 3 0 

0 

0 
14 

0 , 
5 

. 3 3 6 

• 049 
. 5 

. 0 1 7 

. 1 

MN MO NA 

PP10EXP6 PP10EXP6 WT. X 
55 6 14 

230 12 58 

50 4 13 
215 5 52 

1 6 3 . 147 - 6 8 8 3 . 3 3 2 1 .000 - 4 0 0 . 0 0 0 1 . 700 - 2 . 4 7 2 

4 9 5 . 0 0 0 - 1 0 4 7 . 0 0 0 1 .000 - 2 . 5 0 0 1.700 - 2 . 3 1 0 

9 3 3 7 

1 . 6 8 8 1 .922 

0 , 6 8 8 0 . 1 7 2 
4 0 . 8 8 . 9 

8 5 2 

3 1 , 
15 

18, 
2 . 

. 2 1 2 

. 2 7 2 

. 4 

. 5 6 5 

.2 
0 . 3 4 4 0 . 0 4 8 

2 0 . 4 2 . 5 

8 1 4 . 8 7 - 8 8 9 . 5 6 0 . 5 9 - 2 . 7 8 1.82 - 2 . 0 3 

>' t 



SUMMARY OF RESULTS CF THE INTERCOMPARISON S O I L - 5 . 1 9 7 6 

ELEMENT NB ND 
DETERMINED 

UNIT PP10EXP6 PP10EXP6 

NUMBER OP LABORATORY 3 8 
REPORTED AVERAGES 
RESULTS INDIV IDUAL 12 3 1 

DETERMINATIONS 

NUMBER OF LABORATORY 3 6 
ACCEPTED AVERAGES 
RESULTS I N D I V I D U A L 12 28 

DETERMINATIONS 

TOTAL RANGE OF 6 . 0 0 0 - 1 0 . 8 3 3 9 . 0 0 0 - 7 7 , 5 0 0 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 6 . 0 0 0 - 1 0 . 8 3 3 2 8 . 0 0 0 - 3 1 . 8 3 3 
LABORATORY AVERAGES 

PERCENTAGE OF CUTLY1NG 0 25 
LABORATORIES 

OVERALL MEAN OF ACCEPTED 8 . 9 6 1 2 9 . 9 2 6 
LABORATORY AVERAGES 

STANDARD +-AES 2 . S 9 4 1 . 5 6 9 
DEVIATION +-RELX 2 8 . 9 5 . 2 

( S . D . ) 

STANDARD +-AES 1 . 4 9 8 0 . 6 4 0 
ERROR +-RELX 1 6 . 7 2 . 1 

( S . E . ) 

CONFIDENCE L I M I T S FOR THE 2 . 5 2 - 1 5 . 4 1 2 8 . 2 8 - 3 1 . 5 7 
MEAN OF POPULATION 
FOR PROeABrL ITY LEVEL . 9 5 

NI 

PP10EXP6 
15 
60 

13 

53 

4 . 0 0 0 - 4 0 0 . 0 0 0 

4 . 0 0 0 - 2 6 . 3 3 3 

13 

1 3 . 0 5 0 

6 . 6 3 6 
5 0 . 9 

1 .840 
1 4 . 1 

P 

* T . X 

3 

a 

3 

8 

0 . 0 95 - 0 . 1 4 1 

0 . 0 9 5 - 0 . 1 4 1 

0 

0 . 1 1 3 

0 , 0 2 5 
2 1 . 7 

0*014 
1 2 . 5 

PB 

PP10EXP6 

23 

8 3 

22 

82 

7 . 9 80 - 70 0 .00 0 

7 . 9 8 0 - 2 2 0 . 0 0 0 

4 

1 2 9 . 3 0 0 

5 8 . 0 14 
4 4 . 9 

1 2 . 3 6 9 
9.6 

9 . 0 4 - 1 7 . 0 6 0 . 0 5 - ' . 0 . 1 7 1 0 3 . 5 7 - 1 5 5 . 0 3 



SUMMARY OF RESULTS CF THE INTERCCMPARISQN S O I L - 5 , 1 9 7 6 

ELEMENT PR RB 
DETERMINED 

UNIT PP10EXP6 PP10EXP6 '' 

NUMBER OF LABORATORY 2 31 
REPORTEO AVERAGES 
RESULTS I N D I V I D U A L 2 127 

DETERMINATIONS 

NUMBER CF LABORATORY 2 27 
ACCEPTED AVERAGES 
RESULTS INDIV IDUAL 2 115 

DETERMINATIONS 

TOTAL RANGE OF 3 . 0 0 0 - 6 . 9 0 0 2 9 . 0 0 0 - 2 2 0 . 0 0 0 
LABORATORY AVERAGES 

RANGE OF ACCEPTED 3 . 0 0 0 - 6 . 9 0 0 1 0 5 . 2 5 0 - 1 7 3 . 0 0 0 
LABORATORY AVERAGES 

PERCENTAGE OF OUTLYING 0 13 
LABORATORIES 

OVERALL MEAN OF ACCEPTED 4 . 9 5 0 
LABORATORY AVERAGES 

STANDARD +-ABS 2 . 7 5 8 
DEVIATION t - R E L X 5 5 . 7 

1 3 8 . 

18 . 
1 3 . 

3 . 
2 . 

43 0 

6 9 8 
5 

.598 
6 

( S . D . ) 

STANDARD +-AES 1 . 9 5 0 
ERROR +-RELX 3 9 . 4 

( S . E . ) 

CONFIDENCE L I M I T S FCR THE - 1 9 . 8 3 - 2 9 . 7 3 1 3 1 . 0 3 - 1 4 5 . 8 3 
MEAN OF POPULATION 
FOR PROBAEILITY LEVEL . 9 5 

SB SC SE 

PP10EXP6 

29 

1 17 

PP10EXP6 

15 

64 

PP10EXP6 

10 

40 

25 

101 
1 1 
47 

a 
34 

6 . 4 6 0 - 1 3 2 . 5 0 0 7 . 2 9 3 - 2 1 1 . 0 0 0 0 .160 - 1 1 . 0 0 0 

6 . 4 6 0 - 2 7 . 0 0 0 1 3 . 0 7 5 - 1 6 . 4 3 3 0 . 1 6 0 - 2 . 8 0 0 

14 2 7 2 0 

1 4 . 3 0 1 1 4 . 8 4 5 1.381 

5 . 2 3 2 
3 6 . 9 

0 . 9 7 6 
6 . 6 

1 . 0 0 9 
7 3 . 0 

1 .056 
7 . 4 

0.294 
2 .0 

0.357 
25 .8 

12.12 - 16.48 1 4 . 1 9 - 1 5 . 5 0 0.54 - 2.22 



SUMMARY OF RESULTS CF THE INTERCCMPARISQN S O I L - 5 , 1 9 7 6 

WT. 

26,967 

26.967 

X 

4 

9 

4 

9 

- 39.500 

39.500 

ELEMENT S I SM 
OETEPMINED 

UNIT WT. X PP10EXP6 

NUMBER OF LABORATORY 4 9 
REPORTED AVERAGES 
RESULTS I N D I V I D U A L 9 39 

DETEPMINATICNS 

NUMBER OF LABORATORY 4 6 
ACCEPTEO AVERAGES 
RESULTS I N D I V I D U A L 9 25 

DETERMINATIONS 

TOTAL RANGE OF 2 6 , 9 6 7 - 3 9 . 5 0 0 3 . 5 9 0 - 1 3 . 4 0 0 
LABORATORY AVERAGES 

RANGE OF ACCEPTEO 2 6 . 9 6 7 - 3 9 . 5 0 0 4 , e 5 2 - 6 . 0 0 0 
LABORATORY AVERAGES 

PERCENTAGE OF CUTLYING 0 33 
LABORATORIES 

OVERALL MEAN Of ACCEPTED 3 3 . 1 6 7 5 . 4 1 6 
LABORATORY AVERAGES 

STANCAP.C + -AES 6 . 8 0 8 0 . 3 7 3 
DEVIATION «--RELX 2 0 . 5 6 . 9 

( S . D . ) 

STANDARD * - A E S 3 . 4 0 4 0 . 1 5 2 
ERROR 4--RELX 1 0 . 3 2 . 8 

( S . E * > 

CONFIDENCE L I M I T S FOR THE 2 2 . 3 3 - 4 4 . 0 0 5 . 0 2 - 5 . 8 1 
MEAN OF POPULATION 
FOR PROBABILITY LEVEL . 9 5 

SR TA TB 

PP10EXP6 PP10EXP6 PP10EXP6 

19 21 17 

74 82 62 

18 14 14 

72 63 53 

2 2 . 4 2 3 - 9 6 5 . 0 0 0 0 . 5 0 0 - 2 0 5 0 . 0 0 0 0 . 4 6 0 - 1 .737 

2 2 , 4 2 3 - 6 6 0 . 0 0 0 0 . 5 3 2 - 0 . 9 3 8 0 . 4 6 0 - 0 . 8 5 0 

5 3 3 18 

3 3 0 . 2 5 8 0 . 7 6 4 0 . 6 6 5 

5 5 . 7 7 2 0 . 0 9 9 0 . 1 2 4 
4 7 . 2 1 3 . 0 1 8 . 6 

0 
13 

0 
3 

.099 

.0 

.027 

.5 
3 6 . 7 1 6 0 . 0 2 7 0 . 0 3 3 
1 1 . 1 3 . 5 5 . 0 

2 5 2 . 7 9 - 4 0 7 . 7 3 0 . 7 1 - 0 . 8 2 0 . 5 9 - 0 . 7 4 



TABLE 59 

I l l u s t r a t i o n of t h e performance of va r ious c r i t e r i a f o r t h e r e j e c t i o n of o u t l i e r s 

No. Element No, of l a b o r a t o r y Overal l S tandard O u t l i e r s Detec ted by: 
averages mean d e v i a t i o n (a = 0 .05) 

X 
D ' G S K 

1 As 

Cu 

Mn 

Sb 

30 

29 

28 

27 

26 

43 

42 

41 

40 

39 

38 

37 

36 

35 

55 

54 

53 

52 

51 

50 

29 

28 

27 

26 

25 

94.2 

90.1 

93-1 

96.2 
• 

93.9 

97-9 

83.5 

76.9 

74-8 

76.7 

78.5 

80.2 

78.7 

77.1 

987.9 

878.7 

862.9 

847-6 

861.0 

8^2.2 

22.1 

18.1 

15.7 

14.9 

14.3 

37-8 

31.1 

27.0 

22.0 

18.7 

107,1 

52.0 

29.2 

26.2 

23-6 

20.9 

18,4 

16 .3 

llzS 
141.9 

133.1 

104.1 

72.6 

44-3 

31.3 

25.6 

14,6 

7.25 

6.12 

5.28 

212.0 

5-9 

10.0 

157.0 

700.0 

357,3 

161.3 

0 .285 

7.425 

16.0 

133.5 

133,3 

6883.3 

1715.0 

1660.0 

163.1 

1300.0 

132.5 

93.0 

36.0 

31.0 

+ . 

+ 

+ 

+ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+ 

+ 

- ' 

-

, + 

— 

+ 

+ 

+ 

+ 

+ 

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

" +" 

— 

— 

_ 

-

-

+ 

4-

— 

-

— 

-

+ 

+ 

+ 

+ 

_ 

— 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

+ 

+ 

+ 

-

Tab les of c r i t i c a l v a l u e s f o r Dixon 's c r i t e r i o n a r e a v a i l a b l e on ly up t o N = 30. 
" 0 " appears i n t h e Table when Dixon* s c r i t e r i o n could not be used . 



TABLE 59 (cont 'd) 
I l l u s t r a t i o n of the performance of various c r i t e r i a for the re jec t ion of ou t l i e r s 

No- Element No, of laboratory Overall Standard Out l i e r s Detected by; 
averages mean deviat ion (a = 0,05) 

X 
D } G S 

Zn 51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

442.1 

381.7 

365.2 

372.7 

367-5 

362.3 

357.4 

361.5 

365-0 

367-7 

365-1 

367,6. 

155.6 

149.1 

93.9 

78.4 

70.1 

61.0 

51.8 

44.4 

38.5 

34.3 

30,1 

25.6 

3460.0 

1190.0 

2.8 

620.8 

607-5 

581.2 

176.7 

212.6 

248.3 

476.0 

263.3 

„-

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

— 

-

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

* Tables of c r i t i c a l values for Dixon's c r i t e r ion are avai lable only up to N = 30. 
"0" appears i n the Table when Dixon's c r i t e r ion could not be used. 



TABLE 61 

Concent ra t ions of elements i n IAEA's S o i l - 5 which can be recommended wi th 
*) a r e l a t i v e l y high degree of confidence 

Major and Minor Cons t i t uen t s 

Element 

Aluminium 
Potassium 
Sodium 

Trace Constituents 

Element 

Arsenic 
Barium 
Cerium 
Cobalt 
Cesium 
Copper 
Gallium 
Lanthanum 
Rubidium 
Scandium 
Thorium 
Zinc 

Content 
Wt.# 
8.19 
1.86 
1.92 

+ 
+ 
4-

Content 

93.9 
561 
59.7 
14.8 
56.7 
77-1 
I8.4 
28.1 
138 
14.8 
11.3 
368 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

0.28 
0.15 
0.11 

7-5 
53 
3.0 
O.76 
3.3 
4-7 
1.6 
1.5 
7-4 
0.66 
0.73 
8.2 

*) The r e p o r t e d u n c e r t a i n t i e s a re confidence l i m i t s of t h e mean f o r a s ign i f i cance 
l e v e l of a = 0 . 0 5 . 



TABLE 62 

Concent ra t ions of elements i n IAEA's S o i l - 5 which can be recommended wi th 
*) a reasonable degree of confidence ' 

Major and Minor C o n s t i t u e n t s 

Element 

I r o n 

Trace C o n s t i t u e n t s 

Element 

Beryll ium 

Bromine 

Chromium 
Dysprosium 

Europium 
Hafnium 
Holmium 

Lithium 
Lutetium 
Manganese 

Neodymium 

Lead 
Antimony 
Samarium 

Tantalum 
Terbium 

Uranium 

Ytterbium 

Content 
Wt.# 

4-45 4-

Content 
ug/g 

1-77 

5.4 
28.9 
4 .0 

1.18 
6.30 

0 .82 

52.1 
0.336 

852 

29.9 
129 

14 .3 

5.42 
O.764 

O.665 
3.04 

2 .24 

4-

i 
+ 

+ 
4-

+ 
4-

+ 

+ 
+ 

+ 
4-

4-

4-

4-

+ 
4-

4-

0.19 

0.27 
1.0 
2 .8 

1.0 
0 .08 

0.30 

0 .83 

33 

0.044 
37 

1.6 
26 

2 .2 

0.39 
O.056 

0 .075 
0 .51 
0.20 

*) The xeported u n c e r t a i n t i e s a re confidence l i m i t s of t h e mean f o r a s i g n i f i c a n c e 
l e v e l of a = 0 . 0 5 . 



TABLE 63 

Non—certified va lues f o r concent ra t ions of c e r t a i n e lements i n IAEA's Soil—5 
( in fo rmat ion va lues only) 

Major .and Minor Cons t i tuen t s 

Element 

Calcium 

Magnesium 
Phosphorus 
S i l i c o n 

Titanium 

Trace C o n s t i t u e n t s 

Element 

S i l v e r 1 

Boron 
Bismuth i 
Cadmium 

Gadolinium 
F l u o r i n e 

Mercury 

Molybdenum 
Niobium 
Nickel 

Praseodym ium 

• Selenium 
Stront ium 

Thulium 
Vanadium 

Tungsten 

Yttr ium 
Zirconium 

Content 
Wt.g 

( 2.2 ) 

( 1.5 ) 
( 0.11) 

(33 ) 

( 0.47) 

Content 
ug/ff 

1.9 ) 
63 ) 
12 ) 

1-5 ) 

' 35 ) 
[628 ) 

' 0.79) 

' 1.7 ) 

; 9 ) 
; 13 ) 
[ 5-0 ) 

[ 1.4 ) 
[330 ) 

C 0.42) 

[151 ) 

{ 5-1 ) 
[ 21 ) 

(221 ) 


