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Heport on the Intercomparison for the Determination of Seleoted Trace
and Major Elements in IARA 5o0il-5 Material

1. Introduction

The knowledgs of tha elemental compomition of eoil, amd especially itz
trace element content is of interest to many investigators active ipn warious
fields of research. Among these concerned are not only agricultural chemists
and s0il scientiste, but alss biochemists, envirenmentalists, mutritionists
and others., The increased recognition of the essentiality on one hand and
toxicity on the other, of certain trace elements towards snimals and HWan 1_3},
kas led to intensified stulies of the patimays of trace slements in nature,
pariicularly in the sovironmentsal research. Hot only atmeosphere, hydrosphere
and biological {tissuea, Tut aleo moil is examined.

Beaential and torxic irace elements may pass from so0il to plants (by whioch
they are gometines effectively concentrated 4}] and further through food chains
to Man. The interest in the ammlysis of soil for the conitent of many trace and
alse Bome major elements is therefore rapidly inereasing. Hence, there seems
to he an oYvicue need for a referehce paterial witkh established ®recommended
valuee" of asm oy elawents as pozsible which could be used for checking the
quality of analytical work of the laboratories engaged in =oil ansiyses. At
the same time well-wcheracterized eoil, containing high levels of minerals <an
ba aleo of interest for geochemizis as a complement to already existing

geochenical reference samples 5+6) .

The intercomparieon which forms substance of this peport was organized
by the TAEL in 1976 with a double aim in mind:

Pirvat it wae intended fo provide the participating laboratories in the
Mephar Statez with the opportunity of checking their genemal performance.

Secondly, it was hoped that $he egoil would become sufficiently wall
characterised in this intercompariscn to be subsequently uweeful az & reference

maxterial with *reconmended values® for many clements.

Duz to encouraginsly impressive response of the interesied lsboryatories,
B0 of which participated in this exerciss, setting up a record in the history
of our intercomparigong, both aims conld be succezefully realieed.
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Because of the considarable number of elements to be detemmined in Joil-S
the dead)line origlhally set turned out to have bgen oo short, and Tasults
were 81111 flowing in over a period of montha after it. On the other band,
the atundance of date forced wus 4o changs completely the procedures-for the
eraluation of resmulte. Theae are the main reascna which delaysd the

preparation ¢f this Report.

2y Description of the Material

The soil collected at the Agriculiural Erxperimental Station La Molipa,
Lima, Pern (20 cm topsoil depih) was made available by the Agricultural Section
of the Agency's Laboratory in already ground and presisved form. In erder to
ensure good homoegeneity smd to provent any eanpling errors and errors due to
segregation of particlea during storage, the material was sisved azain and the
fraction that passed a 0,16 mm eisve was collected, This fraction (ca. 50 kp)
was th~n mixed in a rotating plestic drum for 4B howrs, and arproximately
2% or B0 g portions were distributed into plasiic hottlee.

The homogencity waz tested by detemining the conternt of some elenents
{Ce, Co and Pe) by neutron activation anslysis in several samples taken from
ana bottle and comparing the resulfs with apalogoves data obiained by smaiyzing
geveral sanples taken from various bottles chosen at réndom.

By applying F and t teste it was found that the results did not differ
gignificantly and the material could be considearad homogensous, at least for
gample weights 2 100 mg. The content of hygroscopic moisture in Soil-5, as
determined by drying at 105°C to a constent weight, was rather small { = 1.7%),
tut it may vary with & change in ambient humidity.

If waa recommended %o participating laboratories that the moisture in Soil-%
be aluays determined in a separate sub-sample (not that talen for analyeis), by
drying at 105°G for 20 - 24 hours, and all results reported on a dry-weipght basie.

3s The Scope of the Intercomparison

For practjical reasona, the mmber of elements reguested to be detepnin&d
by the participants in S0il-5 was criginally limited to the following 20:
Am, Ba, Bry Coy COr, Ca, Gu, Fe, Kiy La, Nn, Rb, 8b, Se, Ts, Tb, Th, U, Th, 2n.
Howaver, in the information sheet acsompanying the intercomparison sample, the
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Agency ewprassed its interest in receiving results for any other slement
which participating iaboratorias would be willing to detemine.

The number of these "pdditicnally detemined” elements turned out o
be quite impressive {37, not including those for which opnly the approximate
upper limits were reported}. Por 23 elements from among them S or mors
laboratory meane were recelved which, in several cases, made it possible for

ug te egtablish "recommended valuesh.

&v Rﬂmliﬂ

The data sent in by the laboratories were edited, punched on  carda,
and proceased by & compubter progratmme especlally written for ithis purpoda.
Ths concentrations are expressed etther as parts per nillion (denoted im
computer printout as PPICEXPE) or weight percemt (WT.E).

4.1. Tablas=

The resultz returned by individual laboretories For all the olemenis
for which at least 2 laboratory means were available are presemted in
Tablas 1 = 55. The meaning of the terms used in these tables iz as follows:

Laberatory Code No.@ Each laberatory ies represenmted by an appropriate code
mupber which remaing upchanged throughout the rezpective tables. These numbers,
however, do not correspomd to the sequence of laboratories in the list of
participanta given at the end of this report, =o that anonymity ix secured.

Netbod Code Fo.: Main features of the amalytical wethods used by individual
laboratories are ghown in the form of code numbers, the key to which i given
in Tables B and 57, respectively. The code numbers appearing before the point
refer to pretreatment of the sample and separstion, a.a:lfnr preconcentration
nethods wsed, thoae after the point to the method wused for the quantitative
detersination, respactively. For technical reasone only two digits were
wyailable to describe the sumple pretreaiment and separation or preconcemtration
methods, In certain cages, wheare actually three digite showld have been used,
the one omitted was normmally that referring to the disselution step.

Estimated Laboratory Error: The participant’s own estimate expressed in percent.
The figure before the point refers to random error due to counting stetietice
only for radiometric matho'rfs} that after the point is an estimate of the
gystenatic error dus to wcartainty of the slandarde used. Por techniocal
reasons tbe errors smaller than 1% were entered a8 "1* and those exceeding

1004 as w99m,
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Humber of detemmipatiops: The oupber of individusl results for a given
element {with the exception of those given in the form "lower than ...")
supplied by the laboratery. Resulte described as “doubtfal® by the

laboratory iteelf were nmot conslidered. The computer programme in the

present form accepts a maximum of up to 6 individval results for a givea
alement from ome laborstory. If the number of imdividusl results reported

by the laboratory was bigger, it wms reduced down to 6 with the aid of Tables
of random pumbars T}. If the number of individusl results exoeeded & but thare
were some differences in the procedure (e.g. if two @irferenmt methods vere used
far the calculation of the peak area in inetrumental pmentron activation anmalyeie),
the resulis were split accordingly and entered as two separate seis,
Laboyatory Mean: The arithmetic mean computed from all individual resuits
supplied by & given laboratory. 4&n asterisk next to a laboratory mean denotes
that this mean was qualified ag an cotlier amd wag pot taken into ancount when
ocomputing the oversll mean.

The procedure adopted bere for the identification of cutlying reenlts was
the came as described in a recent paper B). Four oriteria; i.s. Diron's test
@) P20 bt test (€) 1112} cocpricient of skewmess test (5) 13114) ang
coeffioient of kurtosis test (K) 1314} Lo used concurrently at & significance
laovel of o « 0.05. If the laboratory average wae declared ag am outlier bWy any
aritericn, it was rejected, and the whola procedure repeated until no more
outlierz could be identified.

Laboratory etandard deviation: Was calculated in the uwsual way oply if at leaat
three results were reported by a laboratory.

The regults of ihe intercomparison are summarized in Table 58. The meaning
¢f terss uded in the mwmarizing table except for those which are eelf-—explanatory
ip as follows:

Cvrerall mean : is the non—weighted mean of all "accepied™ laboratory averages,
isn. thoss left after slimination of outliers. Correspondingly, ithe sames =et of
data waa uweed for the caloulation of the:
8 1l me 5.D): and

S.E|:

8B = 2

where:
N = mmber of "accepted” laboratory averages.

aam
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Confidence limits for the mean of the population of all laboratory meane:

wer: calceulated From the elation:
X - t.05 * (S.B) cnu <X+ t9.05 ° {8.E)

vhara:

1'0 05 = Student's factor for a simificance leyel of .05

Da Diacuasion .

5.1. General Comments
Table 5 shows that z purely inatrumsntal approach without sny chemical

preireatmemt of the sample and without any separations was predominently used
for the majority of elements determined ip thig intercomparisom. In this table
the sum of nunbers dewignsted as ™% of use in the Tun* may exceed "100% for
these elements for which varicus separation methods have been used. Az the
operations coded ™3 — %" in Table 56 and in Tables 1 = 55 are not quite
independent from eaoch other (a.g. artracticn or iom ¢xchange cannot he exscuted
in the case of 20134 samples without prior dissclution), the ™% of usze™ was
calenlated here taking as a Y1008 bagis" the mmber of participating laboratories
rathar than the total sem of sperations inclwded.

Simpie sample pretreatment such as digestion, fusion and/or dissolution
waza used gquite often, usnally a8 a necesgary ztep hefore measurement by Afomic
Abgorption Spectrometry (A4S}, Precipitation and extraction were the most
popular separation methods, ion exchange and wveolatilization were 2lz0 sometliies
used.

From smong the methods used for quantitative determinatfons (esee Table ST)
the lesding roles of neutron activation analysis (HAA} and AAS are indisputable.
X-rey fluoreacence {XRF) ocoupies the third plmce followed by Emiesion spectroscopy
{E3), Colorimeiry or Spectrophotometry (C & S) and Mass Spectrometry (M3}, Other
nethode listed in Table 5T were ueed in igolated ocases only.

The relative frequency of the use of variouz amalytical methods as revealed
¥y Table 56 and 57 seens io be raiher typical for ihat kind of =ample, i.e. sBolid
with high mineral contermt and trace element woncentirations excesding 1 ppm in
nost cases (see Table 58). Well nown merits of nondestructive multielement
nethods of analysie, such as HAA could be fully exploited here.
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From among 57 elements finally covered in this intercomparison, only
twe (Cd and F) were not detemmined at all by purely instrumental approach.
The apparert case with which elements like hafnium and rare earths
can be determined by ¥NAA, compared to the difficuliies enconntered when other
analytical techniques are tried for this porpese, resulted in the almoet

exclusive use of HAA for these elemants.

5.2. Problem of rejection of cutlyinz results

-

Dutliers, i.e. resalts deviating markedly from the pupulaiion'of other
cbeervations are quite frequently observed in intercalibration tests, ayd
may be considered as being due to some gross errors in the analytical procedurs,
instrument czlibration, standerds waed, caloulations ete. In trace analysis
it cocure not infrequenily that laberateries report results differing among
themselves aven by orders of magnitude. Therefore, if reliable walusz of
trace element concentrations and their confidence limits are to be arrived
at on ths hagis of intercomparison rmms, an approprizately eensitive and
effective procadure for the detection anid rejection of oulliers is indispensable.

8}

14 wap demonstrated in previous work that because of masking effecta
which occur whent two or more outliers are present in a given met of results,
the concurrent uea of aeveral criteris is more effective than the use of ary
gingle one of them {at the same significance lovel).

Examples of complementary action of the four eriteria used in thie werl
are shown in Table 55,

Juidging from the observations on the previous wse ¢f this appreach for
processing of data from other inbercomparigong in which the "true value" was
knewn, the procedure applied above seems to assure pood selectivity of rejecticn
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 "frue value” and an unrealistic estimation of the etandard deviation).

A survey through Tables 1 - 55 reveals that altogether 1156 remlte
(lahuraiory avarages) contrivited by 37 laboratories have been qualified ame
cutliers. L& closer examination shows that 55% of all outlying results have
heen produced by @ laberatories (Code Wambers: 5, 14, 16, 25, 31, 36, 43, 52
and 58) which constitute only 1% of all perticipsting labersteries or 24% of
those laboratories which have had their share in providing cutlying results.

S0 the probability of occurrence of outlying resuli= in some laboratories ie
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much greater than in the oihers; which sheuld b2 a warning signal {o thoze
conecermed. On the other hand one should note that it would be unjust to
appraize ell the O laboratories memtioned above in exactly the seme maymer,
Far instance whiles for laboratsrics 5 and 25 the outliers constituts 17 and
14% of all results supplied by them, the analogous percemtages for
laboratories 14 and 43 amount to 79 and 83%, respectively.

%+ 3. Comparigon of anelytical methm:is

Cowparison of resulte obtained by wvaricus armslytical tachnic[u‘adﬂ for
several elements is shownm in Table 60. Only thoze elements were taken into
account for which available data resulted from at least two methods each with
not leas thap two “accepted" laboratory averages. The presuliz are presented
in the form: mean = S.E {number of accepted laboratory averages).

In gemeral one can say that there is a fairly good gegresment betweon the
nethods. Some exceptlons, however, should be noted. The results by A4S for
Ba and Ca seem %o be too high apnd those for Sr too low. OSimdlarly the results
cbtaiged by XRFP for Ni or by M5 for Pb seem to be distipotly lower than those
obtaiged by other methede.

However, if we set aB a proviasiomal coriterion for significant difference
between the methods that calculated confidence limits of the means (at
cimnificance level of o = 0.05) do not overlap, none of the caszes mentioned
abore do qualify as "simificently different”. The reason for that ie first
of all too small a number of resulis for certain methods in which case Student's
tﬂ.oﬁ Tactors are high, making sonfidence limits excessively large, and
secondly net $oo good agreement of resulis within a method.

In ¢ne caBe, howevsr, owing to the big tumber of resulis returned, it was
pog2ible t0 establish that significant diarference between the methods exists.
For Un, ithe results by NAA are wambipuousiy higher than those cbtainsd by AAS
or ES {see Table &0),

Sed. S0il-5 8 a peference material

{ne of the main purposes of this intercomparizon was the establishment of
"best" or Yrecommended" wvalues Tor concentrations of zeveral constituents.

The degres of certainty with which the trus content of an element can be
asgessed in the courte of an interlaboratory comparieon 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" walues could be established
with a relatively high degree of confidence, arxe listed in Table 1. To
qualify into this class, five criteria forsmulated helow had t¢ be felfilled:

1. Relative uncartainty of the overall mean [at a significance level of
o = 0.05), lower than 20# (trace alementz) or 10% (major and minor elements).

2y HRelative atandard deviation of the overall mesh lower than 25% (trace

-

elements) or 154 (major and minor elements). *

3. Data from at least two differont analytical methods were available for

the caloeulation of the overmll mean.

4. At least 5 laberatory averages have been used for the calculetion of ithe

ovarall mean.

S HNo gignificant difference between the groups of reaunlts obteined by varicus
analytical methods could be detected.

A second categnry was ectablished for elements the "recommended" values
of whigh, while failing to fulfill all the five coriteria simvlianeously, at
least fulfilled either criterion 1 or 2. These are listed in Table 6Z.

4 third category includes elements for which eriteria Fo.l and Ho.2 were
not fulfilled. The accouracy with which conceptrations of these clements ware
eseepged iz not comsidered satisfectory and they are given for information
only (Table €3).

5.5, Conclusions

The present intercomparison has demenstrated ence again that constant
apalytiesl quality control ie indispensable in trace analysig irrespective of
the type of material beoing analysed. Although concentrations of elements in
Acil=-5 were in most <ases in the ppm range, i.e. not axcesgively low, sometimes an
incomprehensibly hipgh spresd of resulis ranging, e.g. for Ag, Co, Cu, Hg etc.
up to three orders of mamitude, was obaerved. A survey through outlying results
seems teo indicate that a relatively small number of laboratorigs are maanly
responsible for preducing srronsous resulis, and not the analytical technique
or the kind of element being determined., Certain systematic differences between
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the methods, however; =eem to exist in leolated cases and this problem
dezerves further irmvestigation. A bip amount of data reccived from the
laboretories in this intercomparison run, together with apprepriately
sengitive gnd reliable procedures for the rejection of cutliers applied in
this study made possible the establisbment of meaningful "recomoended™ valoas
for many of the elemepts. It is hopad ihat Soil-5 reference material will he
of help for analytical chemists working in many different fielde of resenrch.

-
-
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21 .500
1T+ 000
21aS00%
18.3313

EICHEF JCANCE LEVEL 0,05

RESULTS OF IMTERCLWNEARTECN FOR GO

YUHITI FP1OEXKF

WD -

LAB, WMETEFOD
CODE COLRFE
HDs N«
2n 13,1
1e Fal
TABLE HO. 20

5

ESTIMS
LAB,
ERRORX

4405
26.0%

HNO L OF
CETERM,

IN S501L~5,1076

LAB., PEVIATION
ME Aty FROM TRUE

VALE

Z.000
64, THD

SIGHIFICANCE LEVEL 0.05

RESULTS OF IKRTERCCHMFARISCH

UNIT? FPEOEKPE

N} 4

o~ o O D e

LAB. MEFrOD

LocE  CakEe

O, NC .
2A Fal
& Gal
A L |

11 2+t

14 L |

18 Fal

21 Fal

22 Seld

28 P11

31 Gl

=1 L= |

XEA Fae]

39 Fal

a2 sl

45 Gal

46 Fal

48 9.1

48 L P |

S0 L |

aSTA Fal

5TB Gl

ESTIM.
LAB.
ERRORX

1.CF
Ha
lel £
-
Fell
4,05
210
30,
10.
Sa
L
05
T«10
-
10.05
402
11" B:]
Ts
.03
L+C1
F«0L

FOR ©HF

hG.OF
DETERH &

O R R N Y R TN R R

In SOTL-53419TE

LAB. DEV 1 AT 10N
ME AN FAOM TRUE
VALUE

E. 017
L5820
Lg., 735k
T IFT
14,.,400%
[-T1 1% 4
ELTEY
J.650%
S+450
S+403
SaViE
S+ 2860
L2147
S840
G132
Ga 050
B.733
&.500
As1TEN
T+a250
H5.252

LAS, 5TANDARD DEV

ABS

1+580
By 282
1211
Ze3lE
+S00

1+1%48

REL X

12+3
23.5
T4
3.0
o

LAB: STANDARD DEW

Ags

P 345

REL X

4.7

LAG. STAMNDARD DEYVY

AB%

« 231
+ 395
18401
+ 781l

» AT 4
35T
L1.247

« 350
285
s k21
+B5Lk
+ 313
10133
W TTE
« 1652

- L-ar]
-1
+ 534

REL x

Je 8
e
14T
12«2

Sab
Ba
341

Eaid
&2
TR
11.8
543
1B+4
12.8
Ba2

15T
Tall
10:1



TAHLE NI, Z1

EIGNIF ICANCE LEVEL D.05

RESULTS OF ILTERLCHPARISCH FOR HG I SQIL-5,197E6
H]IT:I PPLILUEKFS
HO . LAB. NET¥yOD EESTIM. KL« GF LAR, DEVIATION
CODE CODE LAB. OETERM ME AN FROM TRUE
HND. HO . ERRORX VAL UE
1 13 lLe L} L Q648
2 1 G | Y- * ] 1107
3 2o Dat 2. 4 ﬂ-nl.'!t
& 2E 18.2 «Ll5 3 0910
S 27 le? - & L =LY
L3 S5ap 121 - & 1.012
T S4B 12.1 . -] 0,993
B j3-1.% Gk - a 18,750k
k- LT le2 - ] d.55%
| B4 5 6R 1.2 - [+ g.522
11 Sepw 15«4 - 3 d+543

TASLE NOs 22

SIGNIF ICANCE LEVEL 0.95

RESINATS OF INTERCCMPARISEN FOR HO IN SDIL=-5,197&
UNIT: PPIDEXPS
HO . Lad, METFOD ESTIM. NO.OF LAB, DEVIATIOM
CODE  C{ODE LAD. CETERM . ME AN FROM TRUE
HO. O i ERACR X VAL UE
i 28 131 120% 1 C. 750
F4 E70 Pt 2.01 a U.280
TAALE ND. 22 SIGHIFICANCE LEVEL D.05
REsULTs OF ERTERCCMPARISCHN FOR K i SOLL-5,1974
IT: WT. %
HO . Lag, FETFCC ESTIH, RO.QF LAR. DEVIATION
CODE CODE LAB. DETERM . M AN FROM TRUE
ND» Oy ERFDRX Y ALUE
i 28 - | S5+08 & 1212
2 2C Ful I +06 & 1.997
3 £a 1.6 . 1 1 +840
4 ED L= | - -] 1.5B8
S 7 "] =15 - 0.70Ak
& 1E PaE . 3 [e2a¥
T 1s Pl H.05 -] 1948
a 25 Fal 4 2 la7Th
9 31 l+2 - & 1277
10 a4 =1 | B.04 ] 1917
i1 49 Ss1 S L 1+800
12 S3A Qe .02 4 Z2+:375
L3 s7A - | 1.01 & 1.5872
14 58 Ls2 ) 1 2«130

LAB.STAHDARD DEY

ABS

- L HS

« 081
D& 6
OTE
D46
5. 315
PGB
« 340D
+350

REL X%

13a.2

SeT
Gu9
Ta?
Aok
28.3
1h47
Ted
15.5

LAR.STANCARD DEV

ABS

=11

REL X

B

148, 5TANCARD DEV

AQS

«1048
+016

+126
=028
P Y |
«040

P T
«147

+ 267
«118

REL N

Sk
«8

Tadk
37
&
2a2

Z2a2
Bal

12.0
T=5



TABLE MO+ 24

RESIN. TS OF

INTEACCFMPARISEN FOR 1A

UNITI PFLOEXFS

NO . L4A, FETHFOD ESTIN. hO.0F
CCOE COhnE LAE. DETERM «
NC . b0 - EFRORX
1 oA Fal 1+CH ]
2 258 13.1 I..0FE 1
3 =0 i T | * &
a £ Yal 1~ =
L) E T | 15.15 23
& 11 241 . 1]
7 14 - +30 3
-] ia oal .05 s
9 21 Gel lLat0 ]
10 22 Sel 10 . &
1l -4+ - I | 2. a
12 31 Oal 2. 3
13 AE Pk 4 =
[ ] aega Ge1 05 &
16 awg Tal G110 e
146 G 1A 151 1. L]
17 a4 7 Gal M b
18 4K Sl 4405 4
19 46 = PP | 24013 &
29 &g Sl 2«10 3
21 49 Pl L™ 1
22 ESA Q. E - 2
23 ETA Sl 101 &
24 TG 4l 101 %4

TAHLE w. 25

LAS .
ME AN

SIGHMIFICARCE LEWEL 0,09

IN S01L-S5.19T&

FROM TRYE
VALLE

7300
2E.TO0
34,167
Z2a.550
A3.400
ZT. 28R
10.000%
dL.600
3D.53%
G TS0%
Z2£.500
5.533%
Al.a25
2T« TS50
266080
22.200
258040
24,075
28.167T
£5«833
25000
32.000
254503
302400

RESULTS OF JKTERCCFFARISON FLCR LT

UMETI FPLOEXPE

HD + LAD, METLOD
CRa0E <CLOOE
HO . NO»

L 36A 1.2
Liln Qe

TABLE HO, 26

RESULTS OF INTERCLFFPARISCN FGR LU

UNITZ PEIOEXPS

SIGNIFICAKRCE LEVEL Q.05

ESTIM., HOLOF LAB.
LAB. LETERM . ME AN
ERRORX
. 4 49500
" 3 =2 -1

SIGHMIFICANCE LEYEL 005

IN SDIL-541976

ARS

1+048

2+138

» B3E
Seq9
1.505
G000
lat 2
lefalrl
4403}
2+ 380
202
ZalaZ
« 793
Le ke
14923
le 1923
28542
2. 788
le 19

« 359
2.728

DEVIATION LAB.STANDARD DEY

REL ®

B

G2
2atr
16 .5
5.3
59.9
S
LY
9.5
a3
.t
E.8
2.8
Tas3
-
L 3" ]
[
P
d46

3+6
iZs2

DEYIATION LAR.STAMOARD DEV

FEOM TRUE
VAL UE

IH SOIL=53:L197G6

Hids LAE, FETHFOL ESTIM, NOW.OF
LODE LODE LAB. DETERM.
HNO. ks ERFORX
1 L Fe1 A.08 &
2 208 13.1 1,08 1
3 =D Qa1 . 4
& [ - 9l 3. )
5 25 Gl 10a 2
-] &z el . &
T 45 a1 £0.08 ]
a 4 & kL | Suld &
E sTA sl 1aQ1 -]
10 58 sl 2.01 &

LAD.
ME AN

FROM TRIE
VAL UE

.- 3360
Ce340
D.537Hk
O, 42K
0a=3490
D.402
5.313
D248
D31
De322

ABS

2lanT2

Gu.0B2

AB S
a2

+D%a
« 027

N rk ¥
«+011
014
« Q2
« 3%

REL %

453
14.T

DEVIATION LAB.LSTANDARD DEY

REL. X
f.3

147
2.9

Bl
e Y
S.2
el
1ial



TABLE HO« 27

RESULTS OF

UNITZ

MO .

b e

wT.

L A8,
CAaDE
H .

24

g
31
STA
58

X

INTERCCHFARISCH FDR

METwIC
CoDCE
WO

2al
1«6
La2
Gal
1.2

SIGHIFICAMCE LEVEL 0,0%

ESTIM,.
LAB,
ERFORX

1S.23
-
-

1.01

MG

2. 0F
CETERM.

- = e

IN S01L-5.1976

LAE.
HEAH

1.200
Oat50D
1.257
Z.870
1.73D0

DEYV IAT FOM
FeDM TRUE

ABS

+ 282

o3 a
« 0TS

LAB. STAKHDARD DEV

HEL %

23.35

3
2.8



RESULTS OF IRTERCCHNPARISCN FOR

UNIT: PPLOEXPG
HO. LAB. NETFOL
CONRE CODE
Ha KE s
1 1 T4
2 2A Tel
3 20 Y-
& 3 L2
5 =11 Tadh
] e 1+%
T 20 L |
a 7 = Y —
< 8 Fal
10 10 Ga.5
il 12 LY =
12 14 Fal
13 L= LY
ta 15 .7
15 18 Jal
L& 194 | Y-
17 15E B.&
L8 240 1.2
19 2t Fal
a2 22 Tel
21 24 1«2
22 25 sl
23 25 1442
24 27 1.2
25 2E 1.2
26 2% LTa2
ar 31 1.2
28 ar 1.2
o9 A3A Le2
oD e 1) 9.1
3L 34 1.2
12 £ sl
X ) 3IEA 142
AA 3AKBR 1+2
as 37 14E
35 J8a, Sal
37 3ED 1.2
38 3c Sl
39 44q 12
40 1A Sel
&l 4 1B 1.2
&2 &3 T2
43 a4 12
&8 LY T
45 a7 L+
5 &9 Tl
+T 54 Dt
48 53A T
40 &3 F.4
0 Cda 12+
51 S55A Gl
852 85468 1.2
53 57A 21
54 576 Qat
56 Y] 1.2

TABLE NO.

4

SIGHIFICANCE LEVEL Q.09

MH I 501
EETIM . KO . GHF LAB.
LAR, DETERM, HMEAH
ERRORX
«03 & TOL LA6T
1+0S 5 FO3.333
1.06 L ¥19.833
+03 3 TET.A33
. & 7194167
L) 1 L Qo0 000
. L1 1030,000
13 & SA%L167
1«15 & 830500
4.2% L P 300, 000%
1.05 & B9 .250
ia.11 1 [&ESD.000%
3,15 3 o2 .3F3
+« 30 3 &1 0000
£,05 4 ILT« 250
' 4 22500
1.0% . TT2.250
.1 -] 6BA3,332%
L.1G 3 SET 6T
4y 3 FEG s HET
«10 ] BeR.323
1+ 4 B D e0D0}
1% 2 837.+500
. & T15.G00
. -] 805.000
+ L2 R TaE
. 4 A52.500
- 02 & 950 .833
0% L] B4 G533
1. G G5 .500
) 2 Taz2.0040
¥ & G35 644
L) & TEDLS500
- a E15.000
15 a ED0.000
+ 2 29000
. 2 855,000
S.140 & 925,000
« 03 q 835.000
1« = 844 Q04
* L g844.000
10 3 163a18T*
02 & 99833
.04 ] 1013.333
1D & 942,333
L2« 1 800 .. 000
2.03 32 1033,.337
20410 4 171S5.000%
10 L 200.000
. & 541,167
. 4 1947,000
. 4 495,000
1«01 & T.AET
1.41 L 95,157
M | 1000000

L=5319746

OEVIATION
FROM TRUE

¥ ALUE

LABs STANLARD DEWY

ABs REL X%
22,284 M |
H64 332 Sel
1T+600 1.9
244172 = Y |

145. 779 20«2

-

42.8749 -3 |
3. Ti1 q .09
51«87 5.8
9.912 11
ET4STS GaB
103. 313 1649
11 2+870 LE .2
115,806 12+
13.720 1.7
TE. 277 1.4
14.571 1.5
F7.85% 340
d,082 .
358590 4.1
24 . 2849 Ja.3
A0 .54 4.9
14,145 20
27 440 Za2
Del1T4 5
18+ 345 2l
52.204 Sa2
13.547 1a9
S2.290 H+8
LE0.8aT72 Be2
19389 Y |
TVrabT2 G0
19.148 2.0
13.711 1.6
41593 4 49
26.7BG i |
2Th a2 B8l
1d.103 2+0
33062 33
B+801 + 9
11547 1.1
200214 2840
T - -
Bsqas -2
23.163 2.3
L5007 2 i



TABLE HE. 2%

RESULTS OF

UNTT

HQ »

O R e

el 0EXES
LAD, METHFOL
CODE {ODE
HQ . [ 1Y

SA Ged
I6A l+2
S3A Fuls
530 Sed
BEEA P.E
S8 1e2

SIGHIF ICANCE LEVEL 0.05

[LWTERCLNFARISCN FOR MO

TAGLE M. 33

ESTIM.
LAH.
ERROAX

f0a.1%
10

WO+ OF

CETERM .

= i) oot h

IM SOIL-S:1%16

LAD. DEVIATION LAB.STANDARD DEV
ME AN FROM THUE
VALUF AQS REL X
SaTETHR L.028 17.8
2000
Z2+500
L.000
1250
400.000% 7

SIGHIFICAKNCE LEVEL 0,05

RESULYS OF [FTERCCHNFARISCH FOR HNA

UNITZ

Nl »

& DN R W e

¥T. X

L AT,
CO0E
MO+

A
&g
=0
£
148
2%
31
&6
48
&5
¢
STA
s7g
se

METHAT

LODE
w0,

F«1
1«£
9l
Sl
Sl
Sl
le2
el
b
Tal
Gl
2.1
Gal
1.2

TARLE MD. 31

ESTIN.
LAE.

ERRORX

1L.0%
-
-
Y15
B.05

134
4,10
12
a1
L1
1.01

WO OF
CETERM.

N T TR A T R N N

TH S0IL=5:19T7&

LAO DEVIATION 1 A8, STAHDARL DEV
MEAN FROM TAUE
val_JE ABS REL X
1757 .« O27F leB
1:T7E0
1850 «L3T Ted
2+ TEX « 09T Ja9
1+91C + 09T S.1
J4927T - 3B 220
24047 «+07T1 ek
1=540 L2 Py
1.893 020 La0
1aTQ0
24100 « 045 2«14
2,040 162 Tay
1.B04 » 032 1+8
Zx310

SIGHIF ICANCE LEVEL ©0.95

RES\ALTS OF JNTERCCNFARTISOR FOR HNB

UNTTY

Nu'

L by

PRPIOEXES
LA, METFOE
CAnE CaLE
HO . k0.

2C G et
534 Pt
S5EA st

EZTIM.
LAB.
ERROFRX

1007
AG.1E

w0 =0F
DETERM .,

[ =

IN S0IL-5:19706

LAG. CEVIATION LAR.STANCARD DEV
MF AN FROM TRUE
VAL U ABS REL X
19.533 1o 1 6% 107
&.000 Je2fes LR

18+050



TABLE NO. 3E

RESULTS

UHIT: PPLOEXFS

Ha

WS -

LAS,
CODE
HO

2A
f=1_]
&
1
2K
ak
5TA
578

FETHOD
CODE
[ 3P

Qud
L3a1
Iy |
G T
Gl
23.1
ul
Fa1

TARLE MO, 223

ETCEHNIF ICANCE

OF INTEFCCMFARISLH FOR ND

ESTIM. hD.OF
LAB. CETERM,
ERFORX

16.14
.05
15,
430
20.
13.10
1 -n“-
2.0

L =R R

LEVEL 0.0%5

ITH S0XL-5:19T4

LAS . DEVEATION
MEAN RO TRUE
WAL JE

Ji1.832
28000
A1«800
DL 000K
TT500%
I 16T
25883
2R..27TE

EIGNIF ICANCE LEVEL 0.05

RESULTSE OF IATERCCHMPARISON FOR NI

UNITI

HO .

- B R

PPRIQCEPS
LAR, METHOD
CQDE LODE
HO . K0 »
L TL
3 14,2
=h . Gad
19A "la2
198 Gah
24 1.2
2% 1«2
3% 1.2
354 1.2
3r 14+%
&4 1«2
S5 -1
S8 £a2
=a 12
(1) Sad

TABLE ™0y 34

ESTIVW.: HG.OF

LAB. GETERM 4

ERFORX

05
« 02
+
-

2.0%
«10

al4

Ila
13

L

W=k & 3 W R b oD

- o

IN SOIL=S,197E6

Lab. DEVIATION

HME AN FROM TRUE
VAL UE

14,250
G.T2T
£+350
Te225
A ,000

246,333

16077
4 +35%0

21.250

20.000

THLADDK
T+«750

15000

&0Q 4000%

13.332

SIGNIF ICANCE LEVEL 9«05

RESULTS OF INTERCCHNRARISON FOR &

UNITZ

e

WT. X

L AR
CODE

HO .

=n
ar
S54

METHOC
£0ne
L1

1+5
15

G

ESTIM, HOAOF

LAR, DETEDM ,
ERFORX
- 1
+15 A
» 54

IH SOTL=3,19T6H

LAE. DEVIATION
HE AN FRZW TRUE
YALUE

Gaul04
0. 095
O+141

LAB.STANCARD DEY

ABS
2457
J.TAal
2e228 -

19049
A.725

REL X

Bald

120

T3

Ga3
13.1

LABLSTANDARD DEV

ADS

589
+ 245
2+ 6550
« 835
+816
« 515
agG

S5.057
Ly E32
1707

1=327

REL X%

XY
2+5
3%
L1la8
20«43
1.9
=0

23.8
13.3

2240

11,4

LAB. STANOARD DEY

ABS

«008
«001

FEL X

Se2



TABLE MO« 33

SIGNIF ECANCE LEVEL D.05

RESULTS OF INTERCCMEARISCH EOR P8

UNITY

HND.

L - I BT

PRI DEXFE
LAR, METFOLD
CoCE CDRE
HD . 0.
1 J a4
2c 3 1
1 14 .2
4 = -
5a b=
T S &
10 G B
1€ 9.7
1494 1.2
156 Dl
26 14.2
29 1.2
31 1.2
A4 1.2
35A 1.2
ar |
41B 1.2
4.4 1.2
=1 4% .7
33A Sl
=3x8 L= -]
S5 1.2
S8 1.2

TABLE MNO. 3&

ESTIN,
LAF »
ERFORY

+03
2.7
«02
CsC2
-
=10
L1
Q.20
-
1«10
+15
-
-
«0%
L 4
419
*
03
-
.01
«14
L 4

NO . OF
DEYTERM .

Ll I B RN U - TR R A T -

1IH sol

LAB S
ME AN

170.4647
159, 167
144000
Ta+350
LIQ. 687
i17.833
2204900
109.000
144,000
130 G030
206667
172.598
137250
A+ 35S0
6%, 000
125000
Tegs0
173,333
147,000
181750
150000
14¢.000
FOR.000%

E1IGHIF JCANCE LEVEL 0.05

AESULTES OF IKTERCLMBARIEON FCR PR

UNITS

NI .

PP 1CEXFS
LAaR. NETHAD
CODE «<obDE
HO. N

28 13.1
2 G911

ESTIN.
LAE.
ERROAX

4 0%
.

MO .OF
CETERM

TH 201

LAD.
ME AN

GePO0Q
Fe900

L=541076&

DEVIATION LAB:STANCARD DEV

FROM TRUE
YALUE

L=%5.187%&

ABS

. 153
4,070
2s 045
S. 152
2Y.933
o 030

13595
11. 318
15. 275
4.915
2« 300

S6.124
S« 000
- 549
Hudl2

33045

REL X

2.0
27
1«8
Gl
2.3
T+l

13.6
B.5
Te3
2.8
1«8

BEa.3
3.4
LY
25

18.1

DEVIATION LAB.STAKDARD DEWV

FRON TRUE
VAL UE

ABS

REL X



TAILE MOD. 37

RESULTS DF INWTERCCWFARTSCH FOR &HE

UNIT

MO .

G~ hm e -

PRIDEXFE
AR, METHOE
CODE CODE
MG . rO-
ch Yal
2¢ Geh
4 G b
sD P |
E Fal
? g.8
10 Fal
11 2al
12 Q£
L5 Fa k&
16 FuT
1E QAul
21 - P |
22 Gal
2 -1
28 Q.
| 1.2
3E Dl
3E&A La2
AEBR 1.2
dea Fal
ae Pl
40 oY
42 Sl
48 Pe1
47 1.2
48 RPN |
45 Tl
(4] el
-1 Gt
S5A LY

SICGHNIFICANCE LEVEL 0.05

ESTIM.
LAB .
EFRUARX

4408
1.06
q.02

*
4w

LD

14+«

"
1.02
315

«30
.08
4.10

B'
20.

WO . OF
CETERM.,

e WD AE RN NENOR W=D D

IN SDIL-5.19T74&

LAB.
ME AN

DEV AT JON
FROM TRiE
VALLUE

120.900
1 29. 647
SEC.81TH
152.200
1ES.H00
121657
220, 000%
T TBC
13C.000
151.333
29.000%
128200
158,000
175000
125,000
175,000
105250
143270
L70. TS50
151.7S0D
127800
141,200
121000
121.000
1506567
12&£.333
138000
140,000
AdL.TIIF
152,780
152.000

LAE. STANDARD DEV

ABS

[T [X.)
1. 9560
S 207
1C. 502
o ] |
4.544

By 5TH
1414
L3227

10 709
he¥OO
129G

13, 301
Ted2g
J2.507
21.7a2
13133
A, 086

Ju 391
Te229
Ze b2
T 4G4

Fe90l
1% 448
leBER

REL %

i R
1«3
T2
Te0
1.3
e oy ]

Tal
1.0
L«

B.2
&
Tad

12,6
ol
1Ga2
a3
1Ga.2
Zal

2.8
4.7
Lew
2.5

Lliz9
r2.7
-3



TAHLE MD, 3£
RESULTS OF INTERCOFMFARISCHN FOR <A

UNIT: PRLOEXPE

ND, LAB:; METYOL ESTIiM. ¥X0.0F
CODE CIDE LAG. DETERM,
HO . N . ERFOR%
1 25 Fe1 2«08 &
2 50 Dl - &
3 -] Sel Z2a =
a a el Tel> 7]
5 [ =" | 12.11 1
3 16 Q.7 +30 2
T 8 L2 | 3006 5
8 Pl | Sl F.10 3
=] 22 Sl 20, a
19 25 Sul 10. 2
11 30 sl J02 G
12 35 el . ]
13 26HA 1a2 - .
14 368 lal - &
15 37 14,% «1% 3
 § -] 84 Gl =0E 3
17 3G Pel 3410 5
18 -3 13,2 «1C &
1< 414 Gal - s
20‘ “-2 g‘tl - 5
21 43 1a2 «10 3
22 &5 L= I | 25.05 3
23 45 Gal 4.03 .
24 a8 Pl A OE 3
29 49 Gl 17T 1
26 50 Gl Ta03 iy
27 538 " G4 $10 1
28 SaA 121 » &
29 GEA Sath . %

TABLE MO. 3%

RESIMH,TI DOF IWTERCCMFAR]IZCH FOR 30

UNITI PPIIEXFSH

Hi. L AR, VETHODN ESTI¥. MNC.OF
CaODE CODE LAE. CETERN .
HO. [ N ERGORX
1 2R Gl 1.+0F ]
rad =D Sl - )
3 £ 4.1 it -1
4 e P21 T«L0E -]
5 15 S+ E . 3
& 18 L P | 1.0%5 5
? 1.3 9.1 1. 2
a 31 Tl | b |
L +“z Fal . S
19 = Fal 3.039 4
11 46 -y | L.03 ]
[ §-4 a9 el L+10 5
13 4% Sel 26 . ]
14 S7A L | L.01I 4]
15 =0 Lo | i.01 4

LA,
ME AN

LAB.
ME AN

STEHMIF ICANCE LEVEL D.05

IN SOIL-5,197&

DEVIATION
FROM TRUE
VALLUE

14800
2i.56T
FOe 300
15:082
EZLO000%
B.25%0
1 TulSh
15.933
S.250
15,004
12940
15.894
18,000
132,300
1286567
14.600
LT+«280
I6.D00*
Ar.000F
[iPY-7.14]
EsD33
T.133
L&6.BB3
16.267
L2000
13.200
25,000
T+223
27.000

ETGNIF ICANCE LEVEL 0.08

IH SDIL-Ssl976

DEY FAT IOH
FROM TRUE
YALUE

15,467
18.800%
15,220
L. 517
211000
15,280
LS. =00
P23
1% 200
13,500
15283
1a.133
15100
16.433
12.075

LADSTANDARD DEW

ABS

«TRT
C.288
s 316
«Ba

-
-

aTES
s631
1.707T

« 320
«630
S.715
13.178
«STT
« 153
+314
3a T4
E e LY
+415
+321
«513
+ 549
«152

2..539

« 800
4 4 B0

REL X

3
27.+5
3.0
Sab

“a5
Y-
18.4

St
A9
3l.7
L e
4.5
1.3
2"4
L9+3
Ll.1
S48
440
Tal
3.2
1«0

LS e

545
1T.3

LAB+STANCARD DEY

ABS

280
Le 302
+ 208
524
15874
e8]

w280
+107
1232
w343
«057

«332
« 221

REL X

I -]
L=
1.7
e |
Ts+5
e

I8
1+3
4.0
2ud

-tk

2+0
1.0



TARLE NO. AT

RESULTS OF TNTERLCPMPARISOMN FOR 5E

URIT:z PPIDEKPS

HFe LA,y METFOL ESTIWM. O JOF
CODE CODE 148, DETERH ,
HO » hila ERRER %
1 2 9.k 18415 &
2 2C Fauth 07 &
3 <F 12,1 . &
a 2% del A0, 2
3 31 14«5 . 3
-] b1 Tl - =
s a8 1.2 12 o
a 4& 16.a1] Esl 3 G
o S3A Feli 30 1
1 171 Qak . 3

TABLE MDa. 41

ETGNFFICAN&E LEVEL 0.05

IN S0IL-5.19T7&

LA, DEVIATION LAS.STARDARD DEY
ME AN ERON TRUE
VALUE ALS REL 3
2:020 -1G2 9.5
2+ B3 +131 12«3
Gedd Bk 13.724 12,4
2.800
14200 «173 ETY]
LT Y LTy 2145
De 140 « 021 [I3+5
D.35R8 «032 9.0
11a0G0%
#. 7370 «B50D 8.3

SIGHIFICANLE LEVEL 2.05

RESM TS OF INTERCCKFARISON FOR ST

UNTT: WE. X

M. LABs NWETHOD ESTTIF. NCLOF
CODE  Copc LAB. DETERN,
HO . KM ERFGRX
l- EC - ":1& 3.,1315 &
=2 =0 i L . 1
3 S52a Sat GaIF i
4 538 L ) +14 1

TASLE N . 42

TN SOIL=-511976

LAB. CEYIATION LAB.STARDARD DEY
ME AT FRONM TRUE
VALUE AES FEL X
BE.$ET +4T75 1=7
2F+600
FAu 500
39.500

EIGHIFICARCE LEVEL Q.05

RESULTS OF INTESECCHNFARISON FOR Sk

UMITI PRECEXRS

2] LAB. METFOD ESTIM: NGWOF
COoOE CODE LAB. DETFR M,
MO . [ 4 1 8 EFRORAX
1 aA - | 1.0% &
2 28 13.1 1.09 i
3 =D Lo | - -3
& & Sl De &
. 1 8 Dl A.05 =
-3 2 el Tw a8
T 31 L | 2. 3
8 415 Q. 1 a8
9 L ¥ Dl + -]

N 50IL=5,19T4

LAB oEYIAT I2N LAS . STANLARD DEV
MEAM FROM TRUE
YALUE ALS HEL %
2,547 - 163 ]
5.300
G4 000 282 AT
AL 590w adlly Sl
G bk -8l LT
544400 216 4 54
5380 +141 24
13.400% « 535 2.9
G852 =328 T



TADBLE HDO. 43 EIGNIFICANCE LEVEL 0.05
RESULYS OF INTERCCHNOARISCH FOF SR TH S0IL-5.19T&

UNITI PPL1OENPE

HO 4 LAEs NMETFDD ESTIN. HOLOF LA, DEVIATION LAP.STANLARD DEY
o COof LAR, DETERM, HEAN FROM TRUE
¥ To ] KO, ERRGRX YALLRE ABS REL X
1 - L ; Sa0& ] 338,333 2ha J69 Ge 3
a 28 12.1 2.05 1 IohH, 000
3 2L 9.6 1.06 & 3&TLHET S.240 1+8
4 ' - s & 231.517 SeB22 A.3
-1 =D 9l - -] 24,333 55#929;- §9.1
& & Fad 0 5 33, 200 A2, 2048 I1a.9
T T 1Y ) + 13 -3 3z2T.833 17. 634 5+3
a 1¢ BaE T30 1 660,000
o LZ Gt 103 + ZA2.000 1,559 P
10 LS - ] - 3 435,000 114357 2.6
112 156 b 0.30 1 A 000
12 198 9l t+10 - Bl .000 A1.874 LT 1
3 - Pa1 30. 2 SE5.000%
14 29 1+2 . 6 22.423 1+ 275 Sa5
ts 3EA 1.2 v 4 175250 22+ 867 12.:9
146 45 D41 17,14 2 i59,.500
1 ? 534 b= ) 1.01 4 I5STF.500 18,929 5:2
158 S5a L1 ] v - A4D2.TS0D Se+315 1.3
L9 a0 Fad * = Sk 333 ey 5T T
TASLE MO. 44 Z21GHLFICARCE LEVEL D0.05
RESNTS OF INTERCCMFARISCN FOR TA IN SOIL-S.1976

UNITI PPIOENPG

HO . L ABs HMETHAL ESTIN, HG.OF LAaB. DEVIATION LAS.5TAHDARD DEY
CODE <COQE LAE. DETERMs ME AN FROM TRUE
HO . . ERRUAX WALVUE ABS REL %
i 2A Gl EJE & 813 0L 1B
2 sD D1 * 5 0. 930 « 078 Beik
3 & 9.1 D 5 fa532 + 055 10.4
& -] .1 LIS & Q.812 «LAR 18,2
;-] 11 2+1 . 1 AL 548% « 332 Dl
] i4 91 .11 i 4500w
T 1B Pl 13.05 5 3. 851 «1108 13.T
2] 21 2.l 10410 3 0.5687 « 03 1.5
9 22 Yl A, & QuT2D « 200 27 .5
10 2% el an. 2 0.845
11 a1 a1 G ] GO.B840 - D25 i T |
12 3% Tl - ) GuTEB « 0GB B8
13 JGA 1+5 - L 205« 000*
14 J8A q.41 +10 3 C:T20 «019 28T
15 39 9.1 Sa210C S 1382 % « ba0 43
16 &1 A 15.:1 Za 5 QTG0 « 089 Ll«7
i Az @1 . E D122 « B2 1ias4%
18 LY. Sl 25.032 & d.683 « 132 tS.4
Le &8 9.1 9149 3 1.300%x
20 a9 P | 2O, 1 QsT00w
21 SEA LTIy - - -4 2.%500%



TASLE H0Q. 4% SICGHIFICANCE LEVEL 0«05
RESULTS OF INTERCCMRAR]ISCH FOR TH Inm SOIL=5+1976

UNIT: PRIJEXFS

HT - AR METHOD ESTIW.  NOLOF LAB, DEVIATION LAD.STANCARD DEV
CQOE LODE LAR. CETERM. MEAMN FROM TRUE
HC . MO ERROQRYX VALUE AQS REEL X
1 2A L | Tl -] Q.70 328 Bl
2 28 I13.1 2205 1 Q. TI0O
3 an Fal - 5 Lo OGO 320 1%+5
4 € Fal 13 L] D. 482 M+ 1l.6
g 14 9u.l 2allk 1 T130™
& IR 9al 13.05 5 O.812 + 055" GasB
T 21 D1 8«10 K] Qe 550 912 1«9
-] 2z 2.1 0. I D557 +AL0 4T.3
5 4] =l 10s 2 VT
g 3 1T =1 3 1+TITH 279 LSa%
i1 as Tl . 5 G.548 « 198 1T+9
13 JeA 9.1 =10 & L4850 +0BZ2 1840
13 A5 Pl 1210 ) G390 « 209 luts
L4 K¢ 3a,1 4«10 & d.583 +025 L -
15 AR 9.1 2010 J Q. 680 180 2645
16 &5 el 17 1 0850
17 5B LI | RN 4 Qe 285 - 107 12.7
TABLE HOs 46 EIGHIFICANCE LEVEL 0.05
RESULTS OF IKTERCCHFARISCH FOR TH i SOIL=S.19706

UHIT: PPLOEXES

NO» LAGs METFOL ESTIM. NQ.0F LB, DEVIATION LAB.STANDARD DEY

oo CODE LAg. CETERM. BMEAH FROM TRUE

N . 10 ERRORY YALLUE ABS REL. X
1 Z2A Sul 2405 & 1.7 +513 L.
2 11 L= " | - B 1F.200% 2. 588 15.0
3 € Pai | s LE.202 1.4812 116
& & Ful 2«15 & 12,750 L.172 Sal
-] [ 1 Zal - ) 12.190 l.10& a0
-3 LN ] F=1 J=05 5 IL:1B0 + 889 Ta¥®
T 21 Sal E2+19 3 11.100 B4 S5
] 232 Fal S. & 10.375 +4T7T6 a6
9 25 a1 4, F 4 12.500
10 3z Sul - & 1Z2.46% 1+8186 113
11 IEA 13,5 - 3 S330.,000% I3k LTH T3.8B
12 384 1 05 L] 1.7 +530 1Y)
13 3% Fal J=10 5 114920 + ¥36 T8
14 4C Dol 2.05 2 13.000
15 & 1A Sl 1+ L) 13,4090 1+049 T.5
14 &2 Fal . LY 84920 + 1584 I8
i? a5 Tl 12405 A Q24T . + 305 4.3
18 &G D1 2.03 [ 14,500 -« 334 L
19 LY. | Fal Ge1d ] L, 4330 3435 209
20 L") 2.1 S 1 12 BOD
21 S50 Tl .03 L3 T.07Y 1499 G4+
22. S5k - Gath - & 9.750 2:217 22.7T



TARLE NO, 47 SIGHIFICANCE LEVEL 0+05
RESULTS OF INTERCLCHNRARISON FOR TT IHN SCIL-5.1%75

UNITS W¥. X

MHO« LAGe MEYFDD ESTIMe  KG,.OF LAB. OCEVIATION LAS:STANDARD DEY
COLE COeE LAR. CETERM. MEAH FROM TRUE
MNQ - 34 Y ERFORX WAL LE AGS HEL X
1 ZA 9.1 TL10 G C.515 « 331 Gald
2 2C 9.5 1.0% [ 0.520 « 005 1.2
3 ES 15 . [ 520
L] 7 Fab +10 L= Q+ZTQ + 012 ok
5 15 R - . 2 D320 +025 T8
G 16 Qa7 G330 1 QeZ50 *
T ta Ful 25 .0% 4 0+591 OB l4asts
&8 1908 Q46 1.10 L e 351 « 004 1.3
o 31 i.2 * & C.TH2 015 1.9
10 24 Fah €.15 L] Cedq0 » 108 2EaE
11 STA T * L] Ty S22 1907 1ed
12 STA Sl 191 - Te564 « 023 Be2
TARLE HD. 4% EIGHIFICARCE LEVEL 0.05
RESULTS OF INTERCLYRARISCN FOR  TH IMN SOGIL-5,1%76

UHITI PRIDEXPG

MO . LAB, METFOD ESTIN. KO.OF LAR. DEVIATION LABR.S5TANDARD DEV
CODE  CODE LAR. DETERH .« MEAN FROM TRUE
HOQ«+ kD« ERROR X - YaLUE ARS REL ¥
1 28 3+ 131 .08 1 0.340
2 25 Gl 15. 2 C.405
TABLE N, 4% SIGNIFICANLCE LEVEL 0.05
RESULTS OF IKTERCCHMEARISCN FCR © [H SOIL=5:1975

UNITZ PPIDEXPE

NG+ LAB, METFOGD ESTIM. HNO.OF LA DEVIATION LABD.3SYANDARD DEV
CGODE ©nDE LAE. DETERM ., HEAN FROM TRUE
W MO & ERFORX WALUE ABDS REL X
1 28 12.1 2,05 1 2.800
2 e 0.1 - & 4,227 «4lb 0.5
3 & D 46 .04 2 2335.000%
4+ - Fal {900 5 JL112 + 235 172
L3 21 Yal E,10 3 2900 a1 g qa
& 22 9.1 T 6 2.833 « 163 EaT
T 23 15.3 10.15 & L+432 127 a9
a 25 Dl L 1 % 2 2.150
Q 31 Gal S, 3 J.48T Q57 L.6
LG 3s Sl - 5 S«200 + 195 Tad
11 3sA 1ak - 3 E91.333" 558, 528 [=1- )
12 1A Tl «10 5 3.0a2 « 223 =1 -
13 a9 =1 {0410 5 3160 + 230 T2
14 L2 Pl i L] 2 Z+000
is & 1A Fal 2 5 2.8&60 2109 T.6
16 43 9.t 1.05 3 2:390 « 285 1145
17 & i Sl L4 .05 5 4.523 GG 10.4
18 %7 1.3 =19 & e 15T - OB Ce?
19 aq Dl 25. 1 A.84G0
29 S48 1241 - £ UeI0T + 082 LT
21 Sta Jat * L 2« TS0 1500 Sa.5



TASLE HO. 50

SIGNIFICANCE LEVEL 0.05

RESULTS OF Ik~ *RCCMFARISCH FOR ¥

UHITI PPLIGQEXF:-

NO+

LN LR ]

LABy W +rOD ESTIW.

CAQDE <" E
N0 . |
1 L |
28 LA §
Fg LA ]
SA Lt a
T £ =
2 L
1£ & 3
16 L+
S2AR 4]
Tam L&,
111 L
STa %,
L P
-1+ G

TAOLE HOe - -

LAB .
EREQRX

=04
G404
1R+0E

-
«l%
.15

L
0+30
=10

[ ]

i+01
2l

HO +OF

DETERM.

I ok Dol o e L e O RO

IH SOEL S 1976

LidB.
HE AM

196,833
130,000
12333
1346.333
144,167
170.500
184,333
27%.008
G0.009
106: 700
213.250
130.500
1254333
146657

SIGHIFICANCE LEVEL 2.05

RESULTS OF IATif "CHNFARXSCN FOF W

UNIT: PP1OEXFS

MO .

BN

LAB, METF 'O

CODE -COCE
HO. 1 I

<D Sl
L el
a2 | -
STA b Y =

TABLE NO. E2

RESUALTS OF IKTER:

UNIT? PR QEXPH

M

L

LABs METHLL

CO0E CoODE
HO« Ly
2 G
14 2.7
53A =g
SEA 9.5
&0 9.4

ESTIN,
LAB.
EREGRX

1L« GE
-1

MG . OF
CETERM.

£ bk A

M TRUE
-LE AL 5

« NG

T4
0. 944
iGed29
14.038
11.338
26 453"
8,504

21823
3.947
3.271
11977
3,745

EN SONL- 1974

LAB.
ME AN

4.100
G270
0250
10.750

SIGRIFMICANGE LEYEL O.03

MEARTISCK FiJR Y

ESTIM.
LAE .
ERADRX

S«07

0.3C

2010
-

MO L, OF

NETERM

LTI I

IH S0It- 1976

LAB.
HE AN

23,3332
t0.000
30.250
23.000
L& 55T

YIATION LAB.STANDARD DLV

PEL %

3.8
G a8
148
19.2
Tab
15+5
L

Z2+2
1.8

24+9

9.5

2 5
L J

REL %

10.2
13.1

L ' IATION ULAB,.STANMCARD LEY
¥+ M TRUE
v UE ADS
+418
+ TOS
2051

9.1

D ¥1ATION LAB: STANDARD OEWV

F=Or TRUE
vELUIE ARS

1.861
12.458

5TT

REL X%

T

al .8

3.0



RESULTS OF IMTERCEFFARISON FOR YA

TABLE HO. 53

LMITI PP OEXPE

w0y

O h -

LAB.
COQDE
HC

28
28
£D
&
1
14
18
-3
22
2
3E
3SA
3%
4z
45
AL
49
54
B5TA
nrea

STENIFICANCE LEVEL 0.05

METFGD EITIM.

CO0E
h0.

= |
131
Pl
Gl
21
G
F+1
9l
Gl
b |
=P |
Dl
a1
Sl
Gl
e M |
Pl
Sal
gql
Sl

AR,
ERROAX

4 LQ&
1.0%
10,

-
4415
G .05
4410

20
10
10
10410
-
15.05%
d.10
44
5,03
101
2+01

NC o OF
DETERHW.

0 B O W AR R LA o (M

LAbs
MEAN

IN SOIL-S5,1975

VAaLUE

P+403
2+« 109
2.833
2870
L+ 7ED
1a 330
2.238
24213
2+367T
Z2+550
FabL 2
2020
2e340
1.T70
2:4T0
1625
2o 300
Qub20%
2+233
2. 230

CEVIATION
FROM TRUE

A0 3
+ 108

+ 37T
+ 228
119%

241
«023
+ 152

= 194
+ 130
- (5
103
- 298
+Ds8

«077
136

=143

LAB« STANDARD DEY

RE:, X
4.5

13.3
Tad
104%

10.7
1.0
Gtk

T.4
LY
34
S8
L2.90
29

12.5
a1

fHah



RESULTS OF INTERCLCHEARAISCK FOR

TABLE MO,

S

UNIT: PF1O0EXPSH
MO, LAR.
CORE CODE
Ma kO
[ 1 Sud
2 Zh Dl
3 ac b
4 3 Ee2
5 L] L= IS ]
& 5A = O}
ki =1 1
=] & sl
-] T FeE
10 a Sl
11 ) Dal
L 12 el
L3 14 Fa1
[ 15 b
I 16 FaT
| 8] L7 1.2
17 1€ Sal
1E [ R 1] ha2
19 E -1 Gk
20 2L 12
21 21 L% |
F44 24 Tal
23 2% Gal
24 Z2& 4.2
-4 27T 1+2
26 28 L1+2
27 xG “1e2
z2a ai 12
29 2 12
30 A3A 1.2
3l 3a 1a2
az k.14 1«2
a3 3&8 1.2
34 37 14.5
1.3 384 12
36 3g Fal
37 40 1.2
38 LY E 151
32 418 12
40 43 1e2
&1 LY ] 1«2
L} a5 1341
s AT I+2
&4 48 P
a5 L 1] Sal
&G S3A Iy
AT 530 Fa4
&A SaA 121
49 SEA Dub
[ 1) &8 I.2
51 -1 a2

STCHIFICARCE LEVEL Q.05

FET+OC ESTIMN.
Lig,
ERFOFRA

«07
4,068
L.035
« 04
5..02

ZN

HO-.OF
DETERM .

RN e bW WA EANWERPRARROIRRND WD EPA N WU =AU SR D

TH 201

Lab.
HE AN

333823
350,000
A58 BT
364,000
Fl1Z2.5R3%
AS1. 04090
JES%.+H00
T8I L200%
IDELLET
520.R233%
390.000
394,500
1190 .D00%
ALG L« BH7T
280333 %
GO0T.5D0%
357000
36T« 500
Jag. 500
A4 L.333
O L BET
ITILET
360000
401.500
346, 66T
354,833
JI0A.595
IAELQ00
3TL:5400
262800
391+900
NS.750
283, 250%
1TE.66T%
IUG. 65T
AFELO00m
338,500
390,000
3T0 400
2+ B00O*
383.8323
3BE.833
A5+ B33
377000
3604000
410,000
400,000
363.H833
33R.0040
A5E 000
J4450.000%

L5 16875

DEVIATION LAR,STANLCARD DEV

FROM TRUE
VAL UE

ABS

24109
i T BAA
Fae 232
15293
28.717
A3. 5615
62.513
13.103
T 304
Zl.122

S TH4

1¢. 785
4T 521
A7 715
9+ 823
e 5TH
1S.502
Ta327
12013
Se 492

19653
14469
. Tas

e HED
15517

13375
0. 697
Bu.7T3
[2.610
20.TAE
T.328
5ha 226
2e 190

« 264
11391
12.624
F 500
T+ 03T

Zha 494

ES.TTL

REL X

Tel
LY |
1:+6
-y}
135
Pt
18:0
Ead
Auid
.4

led

2e9
LS«1
151
2T
2ol
g ad
2.1
=0
1a%

Euth
&y
Aal

25
el

Sud
15.4
Ja2
[ -
4.3
1«8
tdal

Fad
2+9
-]
1af
2:1

Gae0

Va0



RESULTS OF IKTERCCPREARISCN FOR

TAQLE HNOD«

= g

UHIT: PP]OEXFS

HD -

D0~k -

LAB, METFOD

CODE «C
MO . Ly

2A
2C
3
A
&
10
1&
$3A
ETA
540

onE
0.

Qa1
L=y -
Tl
LY
Gel
Qs
2.7
Db
Guk
q"

SIGHYFICAMIE LEVEL 0,05

ESTIM,
LAE.
EARORX

Be10

1.07

Z2.02
L 4
2

1020

.30

Zelt
-

»>

2R

KO . OF
OETER K,

Wb o

IN SOIL=-5.197&

LAB.
HE AN

FZ0 000
247 . 66T
126433
1854500
3T T A00G
390,000
TO. 00
208, 600
251 .000
176,333

DEVIATION CAPR.STANGARD DLW

FROM TRUE
YaLLE

485

LE.25T
15.643
fia563
CA« 2063
55-33%.

12.922

39.50k

REL X

B.2
G.3
4ud
13+9
168

el

23,4



TABLE S5
Beview of the gampls pretreatment and saparation mdfur preconcentration methode used in 30il-5 intercomparissne

4 of ume in the 1un

Pretreatmant, saparation

andfer preconcentration Ag Al Aa B Ba Be Bi Br Ca Cd Ga Co

O = not commumicated

1 - fusion, digestiorn, ashing 50 29.6 10 14.4 "0 £6.7 . 3 100 .2 )
dissolution, evaporation 5.9 25 1.2 333

2 = chemionl meparation L3 67 14.3
{genmaral atatemspt without
details)

3 = precipitation, 33 50 2 .
copresipitation 14 !

4 - extraction, extraction 28.6 1.1 6,3
ahromategraphy

5 = fon exchenge, adsoTpiicn

6 = distillation, volatilization 3.3 5.9

7 = slectrachemical methoda

8 = other methoda

9 - no chenisal pretrestment and 50 Ted a0 1010 0.6 S50 33,3 94,1 75 85,7  E4.6

aeparatioln or preconcentration Y
ugad

O

3.0

2.1

2+l

63,8



TABLE 56 (cont'd)}

Review of the samplé pretreatment and separatiom uncl/ur preconcert ration methods used in So0i1-5 intercomparisons

Protreatmsnt, ssparation
or preconcentration

9 = not coxmunicated

1 — Pugdisn, ddgestisn, ashing,
diasolation, evaperaiion

2 = chemical separation
{ganeral statemant without
details)

1 » precipitation,
aoprecipitation

4 = extraction, extractiion
chromatography

5 = isn exchange, adsorption

é = aistillation, volatilization
T = alastrochemical methods

§ = other methods

9 = no chemical pretreatmert and

ssparstion or proconcentraticn
usad

Ce

42

95.8

Cn

62.8

4.7

1). 7

Mg

Ty

100

Eu

13,3

6.7

.7

4 of uae in the run

P o™ Ta

W00 42.1

3.5

1.8

1.8

7.9 100

Cd

50

Hf

1.8

5.2

e  He
B1.8 =0
18,2
50
9,1
2.1
18,2 * =0

B La,
2l.4 8.3
4.2
4.2
42
8.6 87.5



TARLE 56 (comt'd)

Review of the sanple pretiestment amd separation a.ndf or pmﬁ&nﬁmintiun methods used in Spilf intercomparimona

Pretteatment, ssparation
or preconcantration Li

0 - not compounicated

1 - foafen, digestion, ashing, )
dis=olution, svaporation

2 ~ chagical separation
{gensTal statement without
detaile)

Y « precipitation,
copresipitation

4 = extraction, extraction
chromatography

5 = ion exchange, adsorption

§ = digtfllation, voelatilization

T =« alestrockenical mathods

8 = other methods

9 = no chemioal pretreatment and 50

saparation or proconcentration
usad

10

Hn

4545

L3

1.5

Mo

33.3

66.7

% of use in the rup

Ha Mt
21.4
8.6 L)

Hd

25

25

i2.5

5

i F Fb

66,7 66,7 SB.6

IT.4

3.3 333 43.5

30

A0

12,9

471



TAME 55 {cont'd)

Aeview of the sanple pretrsatment and ssparation mdfor praconcentration methode uped in Sail-f intsrcomparissna

Pretreatnent, sesparation
and/or preconcentration

¢ = not conmmilcated

1 = fusion, ddgestion, sahing,
dissslution, evaporation

H
2 = chapival separaticn
(goneral statemsnt without

detaila)
3 = precipitation,
coprecipitation
4 = axiraction, sxiraction
chrenctography

5 = lop exchange, adsorption

6 = distillation, wolatilization
7 ~ slectrochemionl methods

8 = other methods

9 = po ohemical pretreatzment and

separation or precendentration
usad

3%

20.7

34

3.4

3.4

793

Be

100

-

10

30

1¢

6

2i

23

(]

£ of use in the rup
Sn Sp Ta L ! Th 3 Tm

11.1  15.8 9.5 11.8 4.5 18.7 =0

Sed 448 te 5

11,1 11.8 4.5 50

549

80.9 84,2 851 BB.2 81 813 50

23.8

Fed

4.8

T6.2



TABLE S {comt'd)
Review of the sample pretreatmant and maparation and/or pretoncentration methods uaed in 25il-5 intercompariscns

% of uss in the run

Pretreatoent, saparstion
or preconcentration v LJ T T Zn 2r

0 = not comuunicated

L = fusion, digestion, ashing, Tal 10 52,9
disaolautien, evaporation

2 = chemioal separstion T+l
{gwneral statement without
detaile)

3 ~ pracipitation, 0
coprecipitation

4 = axtraction, exrtraction 5
chromatography

5% = ion exchange, admorption

6 « dimstillation, volatilization

7 = electrochemical metheds

8 « other methods

) = no chaplasl pretreatment and 22,5 1 6o 20 4T.1 G0

separaticn or pradoncentration .
uesd



TABIR 57

Reviaw of ths methods ured for quantitativa daterminaticn of slements used in So0il-5 interccaparisen

Hothod of
determination

0 = Neasuring of natural
radionativity

1 = Neutron activation
apalysie (Hid)

2 = Atonio Absarption
Spactrometry [448)

3 = Fluorizetry (F)

4 = Enission Spectroscopy
(E8)

5 = Colorimetry or ’

Spectrophotometry |
(¢as)

G- fuorescence
(m§

T = Masa Spectrometry
(13)

8 = Ion selactive
slectrodes (ISE)

9 =~ Volumatry (V)

16.7 Tl.d  56.7

50 14.3
L3 3.2
Gt
L3 30,0
Jed

100

Ea

£l 3

16.1

6.5

12.9

de2

% of use in the run

Bl Er Ca cd Ce

8.8  41.7  11.1  85.7

86.T 15.6 88.9
Ad3 353 1.7 Tel
:"'9 Ttl

Co

5241

3.3

8.3

2,1

4.2

2,1

Cr

46.8

319

€ed

2.1

10.6

2.1

11 du
ol.7 140
48.8
9.3
.7
4a2  20.9
4.2 2.3



TABLE 57 Coont’d)

Raview of the meihodes used for quanbitative detarmination of elemerte uced in Sodl-5 intercomparison

Mathod of Ta

determination

3 = Meawuriag of natural
radioactivity

i = Neutron activation 90,5
analysis (MAA) *

2 = Atomio Absorption
Spectrometry (A2S)

3 = Flusrimetry (F}

4 = Epimaton Spactroscopy
(ES)

5 = Colorimetry or 4.8
Spectrophotonstry
{C a3)

6 =~ Xwray fluorescence 48
(xep)

T - Naes Spectropetty
(xs)

B ~ Ioy Beleative
sleotrodes (ISE)

% = Volumetry (V)

100 G049

% of uMs in the mp

Ti Tm o ¥ H T

4.8

25 100 Tl.4 3.7 T5

B.3
9.3
28.6 20
4.8
8.3 9.5 28.6 25 €0
§.3 Tel 20

100

45.1

5.5

2.0

17.6

2.0

&r

20

10



SMMARY OF RESULTE CF TrE

ELEMENT

DETERMINED

UNTT

WLMEER JF  LABCRATORY

AEPOPTED AVERBGES

RESIRTS INDI YT CUAL
DETEPN IMATICHS

HUMBER OF LABCEATORY

ACEEPTED AVERACES

RESULTS THOE v TYAL

OCETERMINATIONS

TOT AL AANGE OF
LAADRATORY AVERACES

ARANGE OF ACCERTEL
LABORATORY AYEAAGESD

PERGENT AGE OF OLTLYING
LABORATOR 1ES

AVERALL NEAN QF MLCERTED
LARORATORY AVERAGES

STAHMNT ARD I TY .31

DEVIATION +#=RELX
£3.0.)

ATANCARC +=ARA

ERROR +=RELX
(S3ale )

COMEIDEMCE LIWITS EGR THE
MEAN OF POPULATION
FOR PEOBAREICTTY LEVEL 9%

INTERCOWEARTSON

A

PRLIOERPY

L4

0.080 =

Qa0AG -~

17

TABLE

S0IL=5+1976

4,000 ¥

Sa009 L

1.87T

1.91
1241

L Y-1.1.)

45,7

=0.50 =

4,26

KT X

ao

24

« 195

93T

14

Be 194

1 =177
s 2

0al08
1«2

G527

Q.52T

Ti91 = T ¥

ar

PPRIOEXPE

-4

AS BA
PPLOERFA FPI0EXPd
30 n
130 128
24 ag
121 113
Be Q0 = 21Z2.000 I1L+4547 - 2A00.000
BTL230 = 1184932 J1]1.487 - BT9.167
13 10
X .aTHh SEL L2
18.6848 3b .57
19.9 2d.t
683 25 . 05T
- 4&&
B5a.33 = 100ls41 S08.58 = 614,71

LaTS0 =

LeTHD =

10

2
i ]+

T2

1+T92

a7

Q029
T

g.d2
la2

1,51 = 2. 0%



SUMHARY OF REAULTS OF TPE INTERCLMPARISON 3S0IL-3.1976&

ELEMENT
BETERMINED

UHET

HUMBER OF
REPDRTED
RESLTA

WUMBER OF
ACCEPTED
REFULTS

LABORATORY
AYERACES
THDIYICuAL
OETERMTRATIONS

LAEQRATORY
AVERAGES
TupIvIEUAL
DPETEAMINATICNG

TOTAL AANGE LF

LARORATOAY

AVERAEES

RAMGE OF ACCEPTED
LABGRATORY AYERAGES

PERCENT AGE OF QUTLY I
LABORATGRIEE

OVERALL MWEAM OF ACCERTED
LABORATORY AVERMACER

STANDARD
DEVIATION

{8D0.}

STAND MR
tRADR
{5+E.)

+mpBE
+=RELX

=By
+=RELY

CONRIDEMCE LINMITS FODR THE
NEAH OF PORPULATION
FOR PROSABILIYTY LEVEL .Of

Br

PRIJEXPE
3
1o

¥
b

14750 =

A 400

17230 =

20. 000

12083

15,577
12849

H,553
T4 at

—2habT = L1

Br

FR1GEXPS .
7

1]

1&

&5

L+Z43 =

12.000

L.E83 =

Tapay

e 3BT

1a90¥
b 1% -

Gaa?T
8.9

Aed4 - £.37

Ch

wi. X

iz

at

12
47

Qx248

0. 248

]

22090

0.981
24,6

0,283
[2+%

158 -

S«&00

3,500

2eB2

c

o] |

OulB2

D182

QuTH =

o

GEXPE

o

41

2

o b

- 2.917

11

14858

d.850
£8.9

f.3072
2048

2«17

CE

ARLOE P&
L&

50

12
as

204000 -

TE.3332

83,1467 =

BEQ. 080

14

59.439

471
T

1369
2.4

THeBF =~ 2457



SUMMARY OF AELLLTS OF THE

ELEMENT
DEFEHRMI HEL}

UNIT

HUMBER OF LABCRATORY

REPDRIED AVERAGES

RESLLTS TNOT VT DAL
OETERMILATICNE

MUMBER OF LADORATORY

ACCERTED AVERAGES

RESULTE ThDTwlEwvaL
DETEAMINATIGNY

TOTAL RANGE OF
LABDRATORT AVERMGES

RANGE QF ACCEPTED
LABORATORY AVERAGES

PERCENT ACE OF CLTLYING
LABGEATORIES

OvERALL MNEAN OF ACCERTELD
LABEAATOAY AVERALEL

ETANDARD +=ARE
DEVIATICH #=RELX

ES5+Da)
STANCARE =ARL
ERADA +=RELX
(S5.E.)

COMFIDENCE LINITS FCR ThE
MEAN OF POPULATHON
FOR FROPAEILITY LEYEL .55

InFRACENPARTEON

<o

FRIGENPSL
48
154

ar

is?

S0fL-5.13 T4

Ca31T = BOG.000

EOL 000 =

23

2l.000

da.833

2uz?2

1%.3

GedTh

285

14,07 =

15.5%

CR

PP1OEXPS
47
189

asy

18%

10.900 - TOE 00D

10.000 « 0. 500

28. 9132

s 291
2.1

1e461
LYY

26,09 = AL+ TA

48.000 =

CE

PRLOEXP&

24
102

13

gk

000 =~ 151.000

21

Eé,Taz

BaWIT
12.2

1+591
2.8

£3 .3% = &0.08

TN.2%0

Ly

PPy OE KPS
43

1ad

A5

ISl

D.285 — TFOo0.008

45,333 = 103,250

[ 3

T7:137

13 .342
L7 .0

21289
3.0

LY

'
T2ahA - BL.7o

Fatdd =

3,500 =

br

PPLGEXPL

J 4992

0wtk
10 .4

G a239
G50

208 = S.08

L -]

. 435



SUMAARY OF

1

RESULTS CF TegE

ELENENT

DETERMI HED

LMIT

HUMBER OFfF LARGAATORY

REPORTED AVERAGES

RESULTS EnOIvY buaL
DETEFRM IHATICNS

HUMBER OFf LABORATORY

ACCEPTED AYERAGES

RESULTS EMOLvICUAL
DETERMINAT TONS

TOTAL AANGE OF

LADORATORY AVERAGEL

RAANGE OF ACCEPTEC
LABORATGRT AVERAGES

PERCENT AGE OF UTLYING

LABORATORIES
OvERALlL MEAM OF ACCEFTED
LABORATORY AVERAGES
STAHDARD +=pB%
OEV IATIOM +=RELX
(3ele)
ETANCARE r=ARE
ERROR +=RELX
{S«Es}
CONFIDENCE LIMITS FOR THE

MEAM OF FORULATICHN

FOR PROBARILITY LEVEL

1]

INTERCCMPARISON SOIL=5,1G74
g rE
PPIDEXPS wT. X%
18 =14
Ay v 245
I3 18
532 240
0u3Ho - 1 +0850 Qe B -
DuBBQ = 1372 24814 =
12 4
1-179 4,458
Gal33 0. 589
11.3 15. 9
0037 G003
3.1 2.1
1«10 - 125 Ae2T -

Ga

PP1OEXPS
a

a2

25

SIweT 12500 - Al+Z00

-3 1 18,332 - Z1.500

22

18393

1.5T7T5
Tl

0s634
. 7 )

ET-1 15 +94 = 19.53

=14}

FRLOEXPS
2

&

54000 = G4 TEd

52000 =

B4 .7E0

34 890

42 .27
121 + 2

29.890
R

-344,8% = 41&.67

HF

PRIOERPE
1

&9

17

Ta
375 - Tha400
Ea2B0 « Tr450
19

&.299

LS 3-2
- |

0sla2
Y-

Dol = Gy &0



SuMMARY OF RESLLTS CF ThE THTERCCMPARTEOH

ELEMENT

CETERMIMNED

UNE Y

HUMBER CF LABORATORY

REPORTEL AVERAGCES

RESULTS THDIVYIOUAL
DETERAMIRATILNS

HUMOER OF LASCRATOEY

LCCEPTHD AvERAGLS

AESN. TS IhDEwTELAL
DETERMINATIONE

TOTAL RAMGE CF
LABRORATORY AVERAGES

RANGE OF ACCEPTEL
LABGRATOOY AVETAGES

PEECENTAGE OF CLTLYING
LABORATORIES

OvERALL, MEAM OF ALCEPTED
LABORATORY AVERACGES

STANCART  +=ARE
DEVIATICN +-BELY
540 )
STANCART +=APFL
ERROR +=RELX
(SaEs ¥
CONFEIORNLE LIMITYS FOR THE

MEAM OF POPULATIEN
FOR FROEABILITY LEVEL .5%

F0ML=f, 1976

H& HO
PPLAEXPS PP10EXPS&
11 2
&7 S
a 2
LS| -]
Ga013 = 14754 DaTED -
O. %22 - 1107 0750 -
18 4]
DuTEL D.81%
Be2af Ga092
30 . 1t.3
0.082 0+ QG5
103 B+C
o) = J.98 =, 01 =

QD00

0. 820

1.%64

wTs X
L ]
8T

13

1

O« TOB

243TS

1297

24375

1.856

L F%-1 ¥
t4.1

G073
3.9

t1«TD = 201

LA (W
PPLOEXPS PP1OEXPE
za 2
103 7
21 2
a3 T
Ba533 - D TED 49 4T3 = S, 55T
B2 20D = TR 1AET  AGLS00 =  S4, 56T
13 o
24,140 £2.0082
Aag23 JahEY
1ta5 Tal
a.T03 2.583
2e5 .0
26,63 = 29,87 19,26 =  B4.0]



SUMMARY GF RESYLTS (¢ teg INTERCOWMPARISAON SAL1L=-S+15T4

ELEMEMT

CETERMAINED

WNET

MUMBER OF LABCRATARY
REFQRTED AVEFACZES
AESULTS IKDIvityaL

DETEAM INATICNE

MUMBER OF LABLCEATCRY

ACCERTED AVERAGES
RESULTS INDIviCUAL
TETERRINATICNS

TAOTAL RARGE GCF
LABCQRATOPY AVERAGES

AAHGE OF -ACCEPTEL
LARORATORY AVERAGES

FERCENTAGE OF CLTLY ING
LADORATORIES

OYERALL MEAM OFf ACCESTED
LABORATORY AVERAGES

STANDARD LEY 11

QEYIATION +-RELX
15:0.1

STAME ARL +=ARS

ERROR »=-DELX
[RaEs)

COMNFIDEMNCE LIMITE FGR THE
MEAN OF POPULATICN
FOR PROBAEILITY LEVEL .9%

Ly

PRy DEXPY
td

41

33

G248 -

Qa4 =

24

D36

0 «085
Ed a5

0.017
Gl

Q30 -

»T. X

16

0:500 =

Deddoy =

1.532

P 84T
$5. 2

O 379
24.7

D48 =

2.68TD

2.810

2+58

MM

PEL1DEAPE
=5

z23A0

e
218

153447 - A833,. 332

w80 000 = NOAT. 000

§8Z.212

31,272
L%t

13:445%
2.2

B14 .87 = 885,58

M0 &
PR QEAFRE T+ X
% 14
12 =4
" 11
= 52
T+008 — aftd. 000 L+TOOG = Zrare
1000 = 2+ %00 17D - 2:210
321 T
1.588 1+922
[ %-1. 1.1 Q172
a0 .8 AL
[, T 1 [ 1 7.1
20 o b 2.8
0.59 - 2«78 LaB2 = 2+:03



SUMMARY OF AESULTS CF THE INTERCONPARISON SO0IL~5:1974

ELEMENT
DETERNINED

UNIT

HUMBER OF LABCRATORY

REPORTED AYERMGES
RESWLTS INDIVILuaL
OETEAMIRAT IEHE

HUMBER O LABCHATOAT

ACCEPTED AVERAGES
ACIULTS INDEvICYAL
DETERNMINATICNG

TOYAL RANGE OF
LABORATORY AVWERAGEE

RAHGE OF ACCEPTED
LABORATORAY AVERAGES

PEACENT AGE OF CUTLYING
LABORAMTORIES

OVERALL MEAH DF ACCERTED
LABDRATORY AVERAGEL

STANDARD +=ARS

DEVIATION +=RELX
(5aDa)

ETANT ARD +=ARS

ERROR +=RELY
(S<Eul}

COHFIDEHCE LIMITS FOR THE
MEAN DF POPLULATION

FOR PROBABILITY LEVEL .9

HE HD
PP1OEXRPA FP1GEXPS
3 B
12 31
3 -]
12 28
8000 = 10,833 S+ 000 = kY100
&. 000 - 19.833 28,400 - 1.8
a a5
8,981 9. 925
Z+E94 1a 505
FL M A, 2
14538 Da 540
16aT 241
I+52 = 15«41 28,28 = 1457

Ha 000 -

4,000 =

Wi

ARt OEXPG
1%

&40

1y

a3

13

13.0%0

Geth3G
-1

1.844%
1441

Fulk = 1706

A0 QR0

24,333

" X

D098 - Dsial

D141

Taos =

Qet13

D025
21.7

DuDE = ', 0L1T

P8

PRIOEAPE
23

Bl

22

az

T+a0 =

TGO 000

T«o80 =~

220,000

129 300

58.014
4449

12.35%9
-

193,87 - 125,93



AUMMARY OF

RESULTE CF YRE

ELEHEMNT
OETERMEMED
YNNI T
HUMBER OF LAHCRATORY
REPDRTIED AVERACES
RESULTS INDIVICUAL
DETERMINATIONS
HUMBER CF LABOCFATORY
ALCERTED AVEEACES
RESULTS INDIVICURL
GETERMINAT ICHS

TOT AL, RANGE OF
LARORATORY AVARAGES
AANGE OF ACCRPTEL
LABODAATAORY AVERAGES
PERCENTALE OF CUTLYINE
LASORATORIES
QYERALL MEAN DF ACZEPTED
LASORATORY AVERAGCES
ATAND ARD *+=ANS
DEVIATIEN +-RELX

(%.0.1
ETANCARD LEYy 5
ERROR 4=BBELE

| A |
CONFIDENCE LIMITS FOR THE

MEAW OF POPULATIDHN
F¥ PROBAZILITY LEVEL %%

INTERCEWPARTISAN

FR10ESFG

A.0680 -

I000 -

SOIL=8.197&

£..900

&eT00

4950

2.788

5.7

1«98
39

=19:83 -

-

ZR+T3

PRLOEXPS
3
127

a7

115

29000 =

10T 4250 =

i3

138, 430

18,438
1%.5

34598
24 &

13t.03 =

230000

115000

L4583

j1: ) L.
PPIVEXPG FR1OEXFS
29 15
117 -1
25 L1
101 a7F
B 86803 = 132.500 Te293 = Z1L1.000
DuA0) = 2T D00 LI30?s - L. 433
1a 27
14,309 14,845
8,282 0.975
3E6.9 -1
LeDEG 2299
?-* E-O
12:12 - 1548 1ha15 = 15.50

Dl =

Del ) =

SE

PRLOEXPG
10

40

34

11000

2« BOG

20

1.384

1 +0D%
T3.0

Q.307
2548

0-51 - E;EZ



SuUMMARY OF RESULTE CF THE

ELEMENT
SETERMINED

UNTT
HUMHER OF LABCRATORY
REPDRTED AVERAGES
RESULTS INDivituaL
DETERW TNATICNS
HUMBER OF LABCRATORY
ACCEPTED  AVERAGES
RESULTS INDIVIEUAL
CETERMIMATIONS

*

TOTAL RANGE OF
LADJDRATORY AYERACEX

RANGE GF ACLEPTED
LABQAATQRY AVERAGES

PERCENTACE OF CUTLYIMG
LAGCGAAT AP fES

OVERALL MEAM OF ACCEPTED
LADORATORY AVERAGES

3T ANC ARD =A0S

DEVIATICH +#-RELX
F3a0e?

STAME ARD L} 31

ERRDR +=RELX
(54Ex }

COMFIOEMNCE LIMITS FOR THE
MEAN OF POPULATITOM
FOR PRDBABILITY LEVEL .44

IHTERCOMPARSSON

Wt X

254 JET -

24,947 =

S0IL-%5:1074

39, %00 2

39+ 500 4

23167

G008

203

1.a04

th.3

22.+33 =

LE R L

1]

o

PP OEXPS
a
3%

25

+ 590

1

+ E52 =

a3

Tedl s

CaITI
6.9

0152
2«8

EL02 =

F+ %00

S.000

.81

5R

FPIQEXPS

1

Ta

18

T2

224423 =

D65,.,000

22,423 =

£50.000

d3n.2%48

SS.TTE
AT W2

.71
Li.1

282,75 = &07+ 73

TA

PPLOEXPS
21
a2

14

43

Q500 ~ 2055000

D532 =

i

DeTha

LR

13 .0

44938

Te

PPLOE KPS
17

62

14

33

Qe -

0+380 =

18

B b 6o

el 2a
t5.5

O W33
Sa0

D5 -



TABLE 59

Illustration of the performance of varicus ¢ritaria for the rejection of cutliers

Ho. FElement Ho. of laborstory  Overall Standard Outliers Detected hy:
averagen mean deviation {x = 0.05)
X
)} ¢ s
1 AE 30 i 7.8
212,0 + W ¥ -—
23 90,1 .1
5.9 + - -
28 93.1 27.0
1¢.D + # -
27 3.2 22,0
* 157.0 + - -
26 93.9 18.7
2 Cu 43 9? - 9 107.1
Te0.0 1] *- ]
42 B3.5 52.0
I9T+3 0 + +
q1 6.0 29.2
161.3 1] + -
40 T4.5 26.2
G205 [ -
5 6.7 23.6
1425 LU -
33 .5 20.9
15 -JJ 0 + -—
X Bo.2 18,4
133.5 o + +
36 78,7 16.3
1333 a + +
35 1.1 135
3 i1 55 K79 141.9
£8813,3 4] + +
54 B18. 7 133.1
1T15.0 o * +
53 862,9 104.1
1660.0 0 + -
52 B4T.6 12.6
163.1 ] + -
51 861,0 44.3
1300.0 C + -
50 852.2 el
4 b 29 22,1 25.6
132.5 + + +
28 .1 14.56
33.0 + L &+
27 157 T+25 .
X.0 - + +
26 14.9 6.12
3.0 - - +
25 A2 5:28

*} Fables of ¢ritical waluss for Dixon's ¢riterdion are awvsilable only up to N = X,
%)* sppears in the Table when Dixen's criterion could not be uoed.



TABLE 59 {comt'd)
INNlustration of the performonce of varioue criteria for the rejection of outliers

¥o. Elemsnt MNo. of laboratory Overall Standard Outliers Datected by:
sverages n?m devistion { = 0.05)
) ¢ s
5 Zn g1 J42.1 155.6 o

: 3400.0 O + +

0 1.7 149.)
11500 0 + +

49 5.2 93.9
2-8 ﬂ + -

48 372.7 T8.4
620-'3 0 + -—

47 3T.5 70.1
mToﬁ' 'D' + -

a6 32.3 61.G
51,2 o + -

45 357.4 51.8
176.7 [ + -

44 361.5 44.4
212.6 Q + -

43 365.0 8.5
243¢3 0 + -

42 367.7 2.3
476.0 Q + -

41 5.1 30.1
2-631-3 0 + -

4o 36746 258

*}Ta.bles of critical wvalues for Dizon'e ¢riterion are available only up to H = 30.
¥OM pppears in the Tabla when Pixon's oriterion could not be used.



TABLE 61

Cancentrations of elements iy JAEA's Soil=5 whish can be recommended with
3
a relatively high degres of confidence )

Kajor and Mirer Conatituents

Element Content
Wt ah .
Aluminiun g.13 I 0.28
Potassium 1.86 I 0.15
Sodiun .92 % a.n
Trace Constituents
Element GContent
Araenia 93,53 I 7.5
Barium 561 I3
Cerium 59,7 I 3.0
Cobalt .8 I o176
Cagtum 5.7 T o3
Copper Tl I 47
Gallium 18.4 ¥ 1.6
Lanthanun 2.1 T 1.5
Rubidium 13 = 1.4
Scandium 1.8 ¥ o0.66
Thorimm 1.3 I o7
Zino %3 * g2

#)  The reperted uncertainties are confidence limits of the mean for & significance
level of « = 005,



TABILE &2

Gopcentrations of elements in JAEA'S Soil-5 which can be recommended with
L]
a reasomable degrea of confidence

Najor and Niopsr Constituents

Element Gﬁffent
Tron 4.45 ¥ 0.9 P
frave Constityemts
Element Content
Beryllium .77 = 0,27
Bromine 54 T 1.0
Chromium 8.9 2 2.8
Dysprosivm 40 T 1.0
Europimm 1.18 ¥ 0.08
Hafnivm 6.30 ¥ 0.3
Holnivm 0.82 % 0.83
Lithiwm 52,1 = 33
butetium 6.3% T 0,044
Manganese g5z 'y
Noodymiun 29.9 I 1.6
Lead 129 22
Antimony 4.3 I 2.2
Samariwm 5.42 % 0.39
Tarrtalvm 0.764 £ 0.056
Terbiun 0.665 1 0.075
Uranium .04 I a5
Ttterbimm 2.2¢0 I 0,20

+} The rported uncertainties are confidence limits of the mean for a aignificance
léwel of @ = 04054



TARLE 53

Hon—certified walues for copncemirations of certain elementse in TAEA's 35il-H
{Information values only)

Major and Minor Constituents

e i
Caleium { 2.2 ) )
Nagnesium { 1.5}
Fhosphoras { 0,110
8ilicon (33 )
Titanium { 0.47)

Trace Congtituanta

E)lenent content
Silver { 1.9)
Borom {63 )
Bismuth (12 )
Cadid v ( 1.5}
Gadelinium (35 )
Pluerine (628 1}
Marcury { 0.79)
Nolybdenam { 1.7
Fiobium (9 1}
Nickel {13 )
Prassodymive { 5.0)
-*Selanivm { 1w.4)
Strontium {3 )
Thul Sum ( 0.42)
Yanadium {151 )
Tungsten { 5.1
Tttrium (21}

Zirconiwm (221}



