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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

The main task of technical committees is to prepare International Stan-
dards, but in exceptional circumstances a technical committee may
propose the publication of a Technical Report of one of the following
types:

— type 1, when the required support cannot be obtained for the publi-
cation of an International Standard, despite repeated efforts:

—= (type 2,-when  the subject is still under technical development or
where for any other reason there is the future but not immediate
possibility of an agreement on an International Standard:

= dype!3;/ when@/technical committee-has collected data of a different
kind<from: thatiwhich isonormally published as an International Stan-
dard (“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three
years of publication, to decide whether they can be transformed into
International Standards. Technical Reports of type 3 do not necessarily
have to be reviewed until the data they provide are considered to be no
longer valid or useful.

ISO/TR 5307, which is a Technical Report of type 3, was prepared by
Technical Committee ISO/TC 134, Fertilizers and soil conditioners.

This document is a type 3 Technical Report. It is not envisaged that it
will be published as an International Standard. It gives the mathematical
derivation of the sampling plan specified in ISO 8634.

Annexes A and B are for information only.
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Introduction

Within the framework of its work on sampling, Technical Committee 134
"Fertilizers and Soil Conditioners" has, through its subcommittee 2,
carried out statistical studies on various sampling plans which may be
used to assess large deliveries of fertilizers. This work complements
other standards for fertilizers, currently under preparation, and
provides the theoretical background necessary to appreciate fully the
requirements of those standards. This technical report (type 3), which is
different from the international standards usually produced by

ISO0/TC 134/SC4, is intended to act as a complement to them, as a

basis for the sampling of fertilizer deliveries.

Each country has its own regulations applicable.to the fertilizer trade;
an official department is responsible’ for'carrying out'checks regarding
application of the regulations. If these regulations are violated,
sanctions may be taken against those responsible)for placing the
fertilizer on the marketsinthaticountry.:-In thecase;of an imported
delivery, it is the representative fof;/the/manufacturing company in the
country, or the importer who is considered by the relevant authorities to
be responsible for the declared contents shown on labels or other
documentation accompanying the fertilizers.

ISO 8634 concerns the case of an importer who resells, on his own
responsibility, a large amount of fertilizer received from abroad. After
unloading, this delivery is resold in smaller lots to traders (dealers or
farmer cooperatives) who will themselves be direct suppliers to farmers.
In the case in question, it is the importer whose name is associated with
the fertilizer; and it is therefore he who will be considered by the
retailers and users to be responsible for the declared contents.

ISO 8634 is designed for acceptance inspection. It determines the
rules for:

a) sampling (i.e. the sampling plan);
b) acceptance (the acceptance or rejection of the delivery);

and both apply to the bulk delivery imported.
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The location of the acceptance inspection, as defined in ISO 8634, in the
chain of transactions can be represented by the following diagram:

Country of manufacture Importing country

Seller——— Importer ——— > Retailers ——— Farmers

......
------

Acceptance inspection Official inspections of
in accordance with

lots resold in accordance
IS0 8634 (no loading with national regulations
or unloading)
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Solid fertilizers — Derivation of a sampling plan for the
evaluation of a large delivery

1 Scope

This Technical Report presents the sampling theory which hgs resulted in
the definition of the sampling plan described in ISO 86341 . )

The sampling plan is applicable to a large delivery of more than

250 t of fertilizer supplied to another party, for resale, on his own
responsibility, in small lots, each of which would be subject to
legislation.

By large amount is understood,| for ‘example, a full |boat-load
(5,000 t, 10,000 t or more) thus corresponding to a relatively long

period of manufacture, but the théoryapplies (to) any |/delivery of 250 t or
more.

2 References

ISO 8157:1984, Fertilizers and soil conditioners - Vocabulary.

ISO 8634:-1), Solid fertilizers - Sampling plan for the evaluation
of a large delivery.

3 Notation and symbols

The following symbols appear in this Technical Report and have the
meanings assigned to them below.

7} Actual mean value and standard
deviation between sampling units in the
delivery.

Has Oy Mean value and standard deviation

between sampling units in a delivery of just
acceptable quality.

Y To be published.
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Hps O Mean value and standard deviation
between sampling units in a delivery of just
unacceptable quality.

Hes> 95 Hgs O o Mean and standard deviation,
respectively, of two lots which can be
considered by the importer to be of the same

quality.

174 Number of sampling units in the
delivery.

N Number of sampling units to be selected
during the sampling of the delivery.
(Increments).

N' Number of analyses to be carried out on

the N increments during the inspection of
the delivery.

Ng Number of sampling units contained in
the smallest lot presented for resale.

k Number“of ' increments./to) be’ combined
into each aggregate sample for analysis.

n Number of sampling units.which will be
mandatorily selected, during the official
sampling of a lot of Ng sampling units.

Mean value found by analysis after the

M

selection of n sampling units from a lot of
sampling units.
s’ Estimate of 9/— with the aid of the
Vic
N' analyses, where o is the standard
deviation between the sampling units in the
delivery.
X5 Analytical result obtained on the
sample of rank 1.
X Estimate of the mean value of the
delivery with the aid of the N’ analyses.
D Declared value e.g. of a plant
nutrient in the fertilizer delivery.
L Official inspection limit value which

depends on the declared value(D). It may be
equal to D or less than D by a

prescribed tolerance which may depend on the
size of the lot sold.



I

k=)

ISO/TR 5307:1991(E)

Probability that the mean value

of n sampling units is lower than the
official limit value (L), just acceptable
by the importer.

Probability that the mean value

of n sampling units is lower than the
official limit value (L), just unacceptable
by the importer.

Probability of rejection of a delivery of
just acceptable quality (seller's or producer's
risk).

Probability of acceptance of a delivery of
just unacceptable quality (importer's or
consumer's risk).

Value of the standardized normal variable
such that Priu > u_. ] equals r, .

Value of the standardized normal variable
such that Pr{u > u ] equals r_,
l—rr r

Value fof ;thestandardized.normal
variable such that Prlu > uj_ a]
equals «.

Value of the standardized normal
variable such that Priu > uy_ B]
equals B.

Non-centrality parameter.

Calculation coefficient which is dependent
on n, the risk levels a and B and the

probability levels r, and r..

Constant factor dependent on N’ which
represents the uncertainty associated with the
estimate of the standard deviation.

Value of the non-central Student ratio

corresponding to the level of probability for a
non—centrality parameter equal to

/ﬁ— ul—ra
/n

Limit value of the estimate calculated
from to.
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the conditions of application of the regulations in the importing country
(frequency and stringency of inspections, punitive sanctions, etc.):

That is:

ry This is the fundamental parameter as it defimes the
"level of quality” which shall be the minimum objective of the
manufacturer in production, in order to give satisfaction to
the importer (see figure 1 and 7.1).

Production will normally be centred upon the declared

value D; but it is not sufficient for it to fulfil this
condition. What is required by the importer, and it should be
noted that he is not the user, is to be able to resell small
lots without being penalised by the official inspection
service. He therefore wishes it to be impossible to draw from
the overall delivery small lots which, after sampling, reveal
average contents less than L, under official inspection
conditions. The ideal would be for the production to contain no
small lot likely to appear on inspection to have a value less
than L; but this ideal is impossible to attain under

practical manufacturing conditions and would only be verifiable
by a full inspection, at a prohibitive cost. The importer
therefore accepts,-a certain, percentage of incorrect units

(i.e. bags, if the'bag’'is a 'sampling wunit) defining the quality
level of the overall delivery which the :considers acceptable;
this percentage is expressed by ‘the ‘parameter r, which

can be defined as "the probability, which is just acceptable to
- the importer, that the average-value'lof’nl sampling units is
less than thelofficials limit L'

Distribution of
the delivery

(sample average
of n increments)

D Contents

Minimum quality defining an acceptable
delivery

Figure 1 — The relationship between D, L and rg4
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