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GEMAS SAMPLING IN SHORT

1 site each, agricultural soil (arable land) (Ap) and grasing land (land under permanent grass
cover) (Gr) per 2500 km?

Sample numbers: three digits country code, three digits sample number, 2 digits material
e.g., GEROO1Ap and GEROO1Gr for the first cell sampled in Germany.

Use the same sample number for each pair of arable and permanent grass land soils.

Take a DUPLICATE of each sample type at every 20" sample site and clearly mark the
duplicate with the same sample number and an additional "D" at the end.

ATTENTION: DO NOT WEAR ANY JEWELLERY DURING SAMPLING; NO
GOLD RING!

SMOKING IS NOT PERMITTED DURING SAMPLING
Each sample is a composite of 5 subsamples (minimum).

Sample Materials:
- Ap horizon agricultural soils (arable land), 0-20 cm.

- TOP 10 cm on grazing land, only living vegetation removed

Sampling:
- use only the RILSAN bags
- use only black water resistant markers for writing on the bag
- write sample number also on the provided small tag, put it into a ziplock bag and put it
on top of the sample in the RILSAN bags.
- close bags firmly with the provided stripes (ATTENTION, these bags cannot be
opened again without destroying them).

Field documentation:
- fill out field sheets

- 3-4 photos each, ALWAYS start with a photo of the site number. Additional at least
one photo of the soil profile (with scale), one photo of vegetation (with scale —
permanent grass land), and one photo of general landscape.

- Coordinates: WGS 84, geographical coordinates in degrees, minutes, seconds (make
sure that you GPS is turned to "WGS84").

Mark all sample sites also on geographical maps.



1. INTRODUCTION

The administration of REACH' (Registration, Evaluation and Authorisation of
Chemicals), the new European Chemicals Regulation was adopted in December 2006, and
came into force on the 1* June 2007, as well as the pending EU Soil Protection Directive,
require additional knowledge about "soil quality" at the European scale. REACH specifies
that industry must prove that it can produce and use its substances safely. Risks due to
exposure to a substance during production and use at the local, regional and European scale
all need to be assessed. In contrast to human-made organic substances that do not occur
naturally in the environment, all industries dealing with natural resources will face a number
of specific problems:

e Most of their "products" occur also naturally — the natural geochemical background
variation needs to be established, therefore, in addition to a methodology to
differentiate the industrial impact from the natural geogenic background.

e What is the "bioavailability" of metals and other chemical elements in soil?
e What is the long-term fate of metals and other chemical elements added to the soil?

Geological Surveys have been documenting the natural geochemical background variation of
chemical elements in a variety of sample materials for more than 40 years. However, the
existing exposure data at the national and regional scales are often not comparable at the
European scale (different sampling strategies, different materials and equipment used for
sampling and sample preparation, different sample preparation protocols, different analytical
protocols, efc.), and are not able to provide a harmonised pan-European geochemical
"background". A reference network is, therefore, needed, where local data can be tied into
European scale data. The EuroGeoSurveys Geochemical Atlas of Europe (FOREGS dataset,
Salminen et al., 2005; De Vos et al., 2006) has demonstrated that low-density geochemical
mapping can provide the needed information about the geochemical background in natural
soil, stream water, stream and floodplain sediments. Systematic geochemical data on
agricultural soil at an internationally comparable level only exist for a few (10) countries in
northern Europe (Reimann et al., 2003), and data on grazing land soil are completely missing.
Two older FAO studies attempted to provide values for a selection of elements in agricultural
soils and agricultural products on an almost global scale (Sillanpaa, 1982; Sillanpaa and
Jansson, 1992).

Food production and quality depend on the properties of arable and permanent grass land
soil. It is widely neglected that on the continental scale the natural variability of chemical
elements in soil spans several orders of magnitude (Reimann et al., 2003; Salminen et al.,
2005; De Vos et al., 2006; or refer to the soil geochemical maps of the Geochemical Atlas of
Europe at: http://www.gtk.fi/publ/foregsatlas/). In agricultural sciences, the focus is on the
major nutrients in soil, and soil functions for food production. In environmental sciences
today, much of the political attention is focussed on "too high", toxic, element concentrations
in soil. For a number of elements, maximum admissible concentrations have been defined for
agricultural soil or sewage sludge used as fertiliser. It is not realised that often "too low",
deficient element concentrations, will have a more severe influence on productivity, plant and
animal, and last but not least, human health. A sound documentation of element
concentrations and their variation in arable and permanent grass land soil at the pan-European

! http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm
http://ecb.jre.it/reach
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scale is needed, before political actions are taken. Such data at the continental scale are also
urgently needed in forensic chemistry. For example, regional differences can be used to trace
the origin of food. The project will deliver good quality and comparable exposure data of
metals in agricultural and grazing land soil, and of properties determining the bioavailability
and toxicity of metals (and other elements) in soil at the European scale.

It is often argued that local variations in soil types, agricultural practice and chemistry are
far too high to allow for geochemical mapping at the European scale. However, two recent
projects of the European Geological Surveys have demonstrated the opposite. The
EuroGeoSurveys Geochemical Atlas of Europe (EGAE - Salminen et al., 2005; De Vos et al.,
2006) demonstrates that low-density geochemical mapping (1 sample site / 5000 km?, ¢. 900
sample sites covering 4,500,000 km?) at the European scale is possible for a variety of sample
materials, including surface water, stream and floodplain sediments and soil (surface and
subsurface). It has revealed important information about large-scale differences in the natural
concentration, and variation, of chemical elements in the surface environment. The Baltic
Soil Survey (BSS - Reimann et al., 2003) samples were collected at a density twice as high as
that used for the Geochemical Atlas of Europe (1 site / 2500 km®, 1,800,000 km?, c. 750
sample sites in 10 northern European countries). This project has revealed significant
information even for agricultural soil, thus, geochemical mapping at the European scale can
and should be carried out.

An important part of the project is the establishment of a "soil sample archive" showing
the status of European agricultural and grazing land soil in the year of collection. Such an
archive of samples at the European scale is invaluable in case of catastrophic events, or if
industry has to provide evidence of "natural conditions" at a certain time. Many Geological
Surveys have been in existence for more than 150 years, and they are among the few
European organisations that can undertake a project at this scale, and guarantee the long-term
storage and availability of such a sample archive.



2. FIELD SAMPLING METHODOLOGY

Two quite different sample materials in each 2500 km? cell at the European scale will be
collected:

» The ploughing layer (Ap-horizon) on agricultural lands (arable lands), i.e., a "TOP"
soil sample, 0 - 20 cm (note that 20 - 25 cm is the most widely used ploughing depth
in large parts of Europe), and

» The topmost part of soil on grazing land (permanent grassland): TOP 10 cm
ATTENTION: this is really from TOP and not the soils scientists "0" with the organic
layer removed.

These two soil types combined represent the substrate for the vast majority of agricultural
food production in Europe — the grains and tubers, the meat and diary food chains.

Sample density will be the same as that used for the BSS-project, 1 site / 2500 km?. The
survey area with a 2500 km?-grid is shown in Figure 1. At present 34 European countries,
covering an area of 5.6 million km? have agreed to participate in the project. At complete
coverage this results in 2240 sample sites per soil type. For quality control purposes at every
20™ site a field duplicate sample will be taken and analytical duplicates will be produced from
these field duplicate samples, furthermore a project standard and some international reference
materials will be inserted, resulting in approximately 2700 samples per material or 5400
samples to be analysed for the project. The exact number of samples per country according to
size is provided in Table 1. The samples should be as evenly placed within each country as
possible. Consequently, this low density allows sample collection evenly spread over all of
Europe, even in parts with little agriculture, because it will be possible to find suitable sample
sites, even in the less utilised areas, in a 2500 km” grid cell. At this sample density, major
geochemical patterns, and differences, at the European scale will be revealed, as has been
demonstrated by the BSS and EGAE projects (Reimann et al., 2003; Salminen ef al., 2005;
De Vos et al., 2006). At the same time this approach will supplement the EuroGeoSurveys
geochemical database, and sample archive, with two "new" sample materials collected at
doubled density.

Agricultural (arable land) and grazing land soils (soil under permanent grass cover) are
easy to recognise and to collect at the European scale (road access). The collection of soil,
according to land use and depth, does not necessarily require specialist soil science
knowledge, although sampling by a trained geochemist or soil scientist is preferred. Site
selection criteria and sample collection instructions can be kept simple. These are important
considerations, influencing the quality and comparability of samples, when scientists from
over 30 different European countries with many different languages, and a major diversity in
scientific education, are carrying out the sampling for European scale geochemical mapping.



Country C.- Letter of Area Required sample density 1/2500 Field
Code | Intent km? km? days
received

arable perma- Field (at 3

land nent duplicates sites/

grass day)

cover
Albania ALB YES 28,748 11 11 0 4
Austria AUS YES 83,859 34 34 2+2 12
Belarus BRU miss 207,595 83 83 4+4 28
Belgium BEL YES 30,518 12 12 1+1 4
Bosnia & BOS miss 51,209 20 20 1+1 7
Herzeg.

Bulgaria BUL YES 111,002 44 44 242 15
Croatia CRO YES 56,538 23 23 1+1 8
Czech Rep. | CZR YES 78,860 32 32 1+1 11
Cyprus CYP YES 9,251 4 4 0 2
Denmark DEN YES 43,094 17 17 1+1 6
Estonia EST miss 43,432 17 17 1+1 6
Finland FIN YES 304,530 122 122 6+6 41
France FRA YES 543,965 218 218 11+11 73
F.Y.R.O.M. FOM miss 25,713 10 10 0 3
Germany GER YES 357,027 143 143 T+7 48
Hellas HEL YES 131,626 53 53 3+3 18
Hungary HUN YES 93,029 37 37 2+2 12
Ireland IRL YES 70,273 28 28 1+1 9
Italy ITA YES 301,336 121 121 6+6 40
Latvia LAV miss 64,589 26 26 1+1 9
Lithuania LIT YES 65,300 26 26 1+1 9
Luxemburg | LUX YES 2,586 1 1 0 1
Malta MAL not rel. 316 0 0 0 0
Moldova MLD miss 33,700 13 13 0 4
Montenegro | MON YES 13,812 6 6 0 2
Norway NOR YES 386,308 155 155 8+8 52
Netherlands | NEL miss 33,873 14 14 1+1 5
Poland POL YES 312,685 125 125 6+6 42
Portugal PTG YES 91,906 37 37 2+2 12
Romania ROM YES 238,391 95 95 5+5 32
Serbia SRB YES 88,361 35 35 2+2 12
Slovakia SKA YES 49,035 20 20 1+1 7
Slovenia SLO YES 20,173 8 8 0 3
Spain SPA YES 504,790 202 202 10+10 67
Sweden SWE YES 410,934 164 164 8+8 55
Switzerland | SIL YES 41,285 17 17 1+1 6
U.K. UNK YES 343,820 138 138 T7+7 46
Ukraine UKR YES 603,628 241 241 12+12 80
Total 5,6 mill. 2441 2441 467 818

Table 1. Countries invited to participate in the project, size of each country in km?, number of samples per
material and estimated field days needed for sampling. Countries that have formally agreed to participate in the
project have sent an official letter of intent to do the sampling in their territory (some countries have only
promised to take the samples, the letter of intent is still missing (miss).
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Figure 1. GEMAS survey area and 2500 km? grid cells.

All samples will be taken as rather large (2 - 2.5 kg) composite samples from one large
field (meadow); minimum size of field should be about 25 x 50 m. At each sample site, GPS
coordinates and field observations will be recorded. Sample sites will be also documented by
a set of high resolution digital photographs; at least one showing the general landscape, and a
second a close-up of a soil profile at the sample site. All field teams will be provided with the
same sampling bags, purchased from the same source to avoid any sample contamination
issues. The samples will be placed directly in clear plastic Rilsan® bags, which are trace
element free, and even suitable for taking samples for the analysis of organic pollutants.

All soil samples will be air dried and sieved to <2 mm (the standard fraction used in soil
sciences) prior to analysis at the same central preparation laboratory. Most of the subsequent
analyses will be carried out on this size fraction. Organic matter (LOI as proxy, total C
preferred; H, N-analyses, grain size distribution) and pH will be determined on all soil
samples. All samples will also be analysed using mid infrared spectroscopy (MIR), which is a



cost-effective technique to predict a wide range of chemical and physical soil properties
quickly and easily.

As the next laboratory step, all samples should undergo an aqua regia digestion, followed
by a standard ICP-AES/ICP-MS multi-element analysis package. The next analytical step is
the measurement of total element concentrations on milled samples (XRF or multi-acid-
extraction). For forensic chemistry, analysis of some of the more important isotope systems
(St, Pb, Cu, Fe, Zn) would add valuable information (multi-collector ICP-MS work). Kgy-
values for the most important metals need to be determined and mapped at the European
scale, however the determination of Ky4-values is very costly and can thus only be carried out
on a subset of all samples. The selection of samples for this very costly technique will be
based on the MIR results.

For the preparation of a homogeneous and harmonised database, all analyses for a certain
set of parameters MUST be carried out in one laboratory only. External quality control,
independent of the laboratories, and consisting of randomising all samples, insertion of field
and analytical duplicates, a project reference sample and some international reference
materials, all un-recognisable by the laboratories, will be an important part of the project. All
analyses will have to pass quality criteria, agreed upon by contract with the laboratories,
before being accepted (and paid for).

2.1 Sample Materials

(a) Agricultural soil (arable land): Ap-horizon, 0 - 20 cm.
(b) Grazing land soil (permanent grassland): TOP 10 cm.

Composite soil samples shall be taken of 2 - 2.5 kg each, and packed in a Rilsan® bag
(centrally provided). Every country is of course free to collect additional samples, e.g.,
complete soil profiles, but only the two samples above will represent the "official" project
samples.

2.2 Sample site selection

The whole project area can be covered by a grid of 50 x 50 km with an area of 2500 km? per
grid cell as shown in Figure 1. The grid cells are only used for field planning purposes to
provide an impression how an even spacing of sample sites over Europe could look like. Do
not stick too closely to any grid, the grid is just shown as a demonstration of an even coverage
at the selected density. For sampling the main task is to fill each country's territory as even as
practically possible with the necessary number of sites as provided in Table 1. The number of
sites per material is each country's territory divided by 2500. It does not really matter where
exactly a sample is taken when taking 1 site per 2500 km®! Samples need to be taken where
there is arable land (and/or land under permanent grass cover), whatever the grid. This is a
very practical approach where every country decides how to best spread the number of
samples over its territory. “Clusters of samples” with big gaps in between should be avoided,
the samples should be “well spread”. Whether a country uses a grid or not is up to the country
coordinator. In Norway the grid is only used as a first approximation for “spreading” the
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samples evenly over Norway. Countries with a long coastline or many islands may have to
take some additional samples for a better coverage. One sample of agricultural soil (0-20
cm), and a soil sample from grazing land (TOP 10 cm) shall be taken per 2500 km®. The
coordinates of the grid cells shown in Figure 1 were provided to all project participants for
planning purposes.

Within each 2500 km?-cell, the people in the field are free to decide where to take the
samples. There are, however, certain requirements that should be taken into account when
selecting a suitable site:

(a) Arable land (Agricultural land) soil sample site

Minimum size of plot: 25 x 50 m, regularly ploughed agricultural field (arable land). The
field shoild NOT be in a landscape depression, and it should in general be as flat as possible.

The main aim of the project is to detect and to map the natural element variation at the
European scale. Soil samples should, thus, NEVER be taken:

# At known contaminated sites,

X In the immediate vicinity of industry or power plants (minimum distance 2000 m),

¥ Directly besides a railway line or a major road (minimum distance 200 m),

X Directly below high power electric lines or near to pylons (minimum distance 100 m).

In addition, the plot should NOT have been recently (within the last few weeks prior to
sampling) fertilised (general rule: if you still smell it, do not take it!).

Remember that at this scale, and with the given low sample density, every single
contaminated site will seriously influence the resulting geochemical map. In general, the aim
of the project is to collect the "most representative" sample per 2500 km? cell, and not the
"most unusual" sample or anything "special".

(b) Land under permanent grass cover (Grazing land) soil sample site

A sizeable plot of grazing land (land under permanent grass cover) is selected, preferably with
NO cattle on it at the time of sampling. Note that agricultural fields (regularly ploughed)
where the crop is grass do NOT count as "grazing land" (no permanent grass cover, such a
field would qualify as "arable land"). The plot of land should not be in a landscape
depression, and preferably not on a steep slope. If no "real" grazing land is available within
the 2500 km? cell, then any plot with an undisturbed permanent grass (vegetation) cover is
acceptable, provided that for more than the last 10 years ploughing shall not have disturbed
the soil at this particular site.

Also these soil samples should NEVER be taken:
¥ At known contaminated sites,
¥ In the immediate vicinity of industry or power plants (minimum distance 2000 m),
¥ Directly besides a railway line or a major road (minimum distance 200 m),
#® Directly below high power electric lines or near to pylons (minimum distance 100 m).

In Mediterranean countries, most of the grazing land is for sheep and goats. This type of
grazing land is characterised by bushes, and grass-covered areas are patchy. An attempt
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should, therefore, be made to collect samples from such permanently grass (vegetation)-
covered areas.

In karstic terrain the grass-covered grazing land occurs in depressions, where soil
accumulates. This is an exceptional case where grazing land soil from depressions could be
sampled.

2.3 Sample equipment

The following sample equipment will be needed in the field:

Steel spade, if painted the paint must be removed by sandblasting prior to sampling
Stainless steel saw knife

Rilsan® sample bags (provided centrally)

Strip-locks for the sample bags (attention, the locks cannot be opened again once
closed!) (provided centrally)

Scalebar for "surface" photographs (provided centrally)

Small cardboard cards for sample number (provided centrally)

Zip-lock bag for sample number card (provided centrally)

Field observation sheets (please print out yourself)

000D

000D

Additional sample equipment needed by each field team:

0 GPS [for recording the sample site coordinates (geographical coordinates: degrees,
minutes, and seconds)]

0 Maps (topographical maps, preferred scale 1:50,000) for recording sample sites in case
of later discussions of the GPS coordinates

0 Digital camera for required field documentation (minimum 5 megapixels)

0 Permanent drawing ink marker (ONLY black colour allowed — provided centrally)

0 Plastic or heavy duty cardboard boxes for packing samples.

2.4 Sampling

ATTENTION: The samples will be analysed for Ag, Au, and Pd — Therefore, it is not
allowed to wear any jewellery or rings when sampling! Please pay great attention to this
"little", but very important, detail.

SMOKING is NOT PERMITTED during sampling.

Composite soil sample

Establish a 10 x 10 m square at the selected plot (Figure 2).

12
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Figure 2. Composite soil sampling scheme. Soil samples are composited from 5 subsites from a 10 x 10 m
square plot according to the above scheme.

Samples are then taken from each corner and the centre of the square and composited to
provide 1 large field sample from the site, which is directly placed into the provided Rilsan®
bag. NO other bag or material should come in contact with the soil samples. The soil
samples MUST go directly into the Rilsan® bags in the field, and the bags securely closed
with a zip-lock immediately after collection. The provided Rilsan® bags hold 2 - 2.5 kg of
soil when half-full (up to the centre of the white label).

Sample numbers
The sample numbers will be alphanumerical:
e A three digit code identifying the country of origin (as given in Table 1),
e A three-digit sample number, and
e A code identifying the sample type [Ap for agricultural soil, ploughed (0-20 cm), and
Gr for grazing land soil (0-10 cm)].
e In case of duplicate samples an additional "D" at the end of the number.

Following sample preparation, all soil samples will be randomised for quality control reasons,
and receive new laboratory numbers. Samples of agricultural and the grazing land soil, taken
within the same grid cell, shall be given the same field number — the sample type code (Ap or
Gr) is used to differentiate the two sample types.

(a) Agricultural soil sampling

(1) "Clean" the spade by sticking it several times into the soil at the new sample site.

(2) Establish the 10 x 10 m grid for taking the five subsamples of the composite sample
(Figure 2). Avoid local depressions. The plot should be as flat as possible.

(3) Write (a) the sample site number on the Rilsan® bag, e.g., GEROO1Ap, and (b) the
same sample site number on one of the small cards provided. Place the card into one
of the small ziplock bags provided.

(4) Dig a soil profile to establish soil type and horizons, and ploughing depth. The depth
of the pit should reach into the second soil horizon.

(5) Cut a spade wide square c¢. 20 cm deep soil section at each corner and the centre of the
sample grid (Figure 2). Take a composite soil sample from these 5 subsites (it is
easiest to use the knife to cut a slice from each of the 5 samples), and place each
subsample directly into the Rilsan™ bag. Large rock fragments should be removed
from the sample before placing it into the Rilsan” bag. The final sample volume
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(6) Record all necessary information on the field observations sheet. The correct
coordinates are of utmost importance, use geographical coordinates only, WGS84
system. Degrees, minutes and seconds should be recorded.

(7) Mark the sample site on the 1:50,000 topographical map, and check that the GPS
coordinates are correct. This is a very important routine check that must be
performed, before leaving each site.

(8) Take all necessary digital photographs to document site conditions. At each site take
the photographs in the following order:

(a) A close-up of the sample site number card (Figure 3a) ATTENTION FOR
SECURE IDENTIFICATION THIS MUST ALWAYS BE THE FIRST

PHOTO;
(b) The soil profile with the EuroGeoSurveys project scale card (if necessary take
two photographs a normal photograph and one with fill-in flash) (Figure 3b).
(c) A landscape photograph or photographs showing local conditions (Figure 3c¢).
(d) Take any other photographs you deem necessary (take rather a photo too much
than to few photos- Fig. 3d — it is important to document any peculiarities, i.e.,
distant major road, power lines, etc).

Fig. 3a Close-up of sample number of the first test sample site on arable land. This MUST always be the first
shot in a series of field photos. Make sure that the number is readable!
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Fig. 3b Soil profile at first test sampling site GER001Ap. Note that soil scientists would usually fix the scale in
the upper left corner of the photograph with the "0" of the scale at the top of the first minerogenic soil horizon.

Fig. 3¢ General landscape, field training site GER001Ap. This photo provides a more realistic impression of the
landscape situation than Fig. 3d, showing a special site feature. The correct procedure is to take both photos, a
good photo of the general landscape (like this one) and a photo of the "special feature", the high voltage power
line.

15



Fig. 3d Additional photo, field training site GEROO1Ap. This photo shows the "special feature" at this site, the
high voltage power line crossing the field. However, note that this photo does not really provide a good
impression of the "general landscape". To get a more realistic impression of the landscape situation at this site
the combination with the Google Earth shot (Figure 6a) is needed (or additional field photos — Fig. 3c.

It is important to follow the order of the photos and always start with the close-up of the site
number. In case you have made a mistake, erase all photographs and start from the beginning.

(b) Grazing land soil sampling

(1) "Clean" the spade by sticking it several times into the soil at the new sample site.

(2) Establish the sub-sites for taking the five subsamples of the composite sample
(Figure 2). Avoid local depressions and very steep gradients.

(3) Write (a) the sample site number on the Rilsan® bag, e.g., GER001Gr, and (b) the
same sample site number on one of the small cards provided. Place the card into
one of the small ziplock bags provided.

(4) Dig a soil profile to establish soil type and horizons. The pit should reach and
show the second soil horizon.

(5) Cut a spade wide square c. 20 cm deep soil section at each subsite (Figure 2). Use
the stainless steel saw knife to remove the green grass at top of the sample, but do
not remove the grass roots. Then use the knife to cut off the living vegetation and
a slice the uppermost 10 cm of the soil. Take a composite soil sample from these
5 subsites, and place each subsample directly into the Rilsan” bag. Large rock
fragments should be removed from the sample before placing it into the Rilsan®
bag. The final sample volume should be approximately a half full bag (up to the
centre of the white label). If 5 subsamples are not enough to obtain the required 2
— 2.5 kg of material, take more subsamples from spots near the selected subsites.
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Do not place more material into the Rilsan™ bag, because it is important that it can
be securely locked! Place the closed ziplock bag with the card for the sample
number inside the bag and on top of the sample. Close the Rilsan” bag securely
with one of the provided strip-locks.

(6) Record all necessary information on the field observations sheet.

(7) Mark the sample site on the 1:50,000 topographical map, and check that the GPS
coordinates are correct. This is a very important routine check that must be
performed, before leaving each site.

(8) Take all necessary digital photographs to document site conditions. At each site
take the photographs in the following order:

(a) A close-up of the sample site number card (Figure 4a) ATTENTION:
THIS MUST ALWAYS BE THE FIRST PHOTOGRAPH;

(b) Soil section with the EuroGeoSurveys project scale card (if necessary take
two photographs a normal photograph and one with fill-in flash) (Figure
4b).

(c) A close-up of the soil surface showing the type of vegetation, including the
EuroGeoSurveys project scale bar on the left-hand-side of the photograph
(Figure 4c);

(d) Landscape photograph or photographs showing local conditions — it is
important to document any peculiarities, i.e., distant major roads, power
lines, etc (Fig. 4d).

(e) Take any other photographs you deem necessary to best document the field
situation (Fig. 4e).

Fig. 4a Close-up of sample number of the first test sample site on permanent grass land. This MUST always be
the first shot in a series of field photos at any new site. Make sure that the site number is readable!
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Fig. 4c Close-up of vegetation at the first permanent grass land sample test sample site in Germany, GER001Gr.
Select a typical patch of vegetation and use the scalebar as the left hand border of the photo.
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Fig. 4d General landscape at the permanent grassland test sample site in Germany, GER0O01Gr.

Fig. 4e) An additional landscape photo shows the motorway in the far distance.

It is again stressed that it is important to follow above order of taking photos, the first shot
MUST be the site number to allow clear identification of all following photographs. In case
you have forgotten to take this photo first, erase all photographs and start from the beginning.
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(¢) Duplicate soil sampling

At every 20" sample site, or, in small countries with more than 10, but less than 20 sample
sites, at one of the sample sites, a duplicate agricultural and grazing land soil sample should
be collected, following again above procedures (same plot of land, but different sub-sites).
The duplicates shall be clearly marked as a duplicate of the routine sample (identified by the
same site number, and coded with a suffix D, i.e., for agricultural soil GER020ApD, and for
grazing land soil GER020GrD) on the card that is placed into the sample bag, recorded on the
field observation sheets. Use exactly the same coordinates for these samples as for the original
samples.

The duplicates shall be clearly marked as a duplicate of the routine sample on the bag (D) and
please note on the Field Observation sheets that a duplicate was taken at this site.

2.4.1 Field documentation

The photographs, field observations sheets (for two completed examples from the field
training course see Figures 5a,b) and the topographical maps are part of the necessary field
documentation. In case you are able to provide an overview shot of the sample site, e.g., from
Google Earth (see Figures 6a,b of the German test sites) please do so.

Field photographs

As described above, at each site a set of digital photographs is taken (do please check
photograph quality at site! If the photograph is not of sufficient quality, erase it and take
another). Please do ALWAYS follow the same sequence, starting with a close-up of the site
number

0 A close-up of the card with the sample site number

0 A photograph of the soil profile dug up for checking site conditions with the
EuroGeoSurveys project scale bar on the left-hand-side.

0 A close-up of the soil surface (agricultural site) or of the grass cover (grazing
land site) including the EuroGeoSurveys project scale bar on the left-hand-
side.

O At least one photograph of the sample plot and the general landscape at the
sample site.

For an example see the provided figures from the field sampling course (Figures 3a-d and 4a-
d).

While travelling do please remember that a number of really good landscape photographs will
be needed from the whole survey area. So do take rather too many photographs than too few,
and try to make some really good shots of agricultural fields and grazing land in a landscape
connection in your country. Always check the quality of the photographs, before leaving the
site. This is a significant routine check that must be made for all photographs taken. If the
photographs are not of good quality erase them, and retake them. Also, it is very important to
always follow the same order of photograph taking. If the wrong order has been taken, then
erase them and retake them.
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EuroGeoSurveys GEMAS — GEOCHEMICAL MAPPING OF AGRICULTURAL AND
GRAZING LAND SOIL IN EUROPE

Field Observation Sheet AGRICULTURAL SOIL (Ap-HORIZON)
Country: GERMANY Date: 06.03.2008
SAMPLE NO: GEROO1Ap

COORDINATES (Use Geographical coordinates (WGS84) ONLY) in Deg./Min./Sec

NORTH: . 52° 13" 59.2" EAST: 13° 23' 20.8"

ALTITUDE: 42 metres above mean sea level

Size of field selected for sampling: c.300 X c.400 m

Distance to minor road: 200 m Distance to major road: _several km
Lastcrop: ~ Wheat;  Barley;  Oat; _ Rye; _ Rice; _Maize;
__ QGrass; __Rapeseed;  Sunflower;  Sugarbeet; ___Potato, X Unknown

_ Other, specify:

Soil Sample depth (0-20 cm) and 5 subsites. If different, specify:
Soil moisture on day of sampling:  Dry; ~ X Medium; _ Wet;
Ploughing depth: 30 cm

Rockiness of agricultural field: rocks >200 mm: Many; Some; Few; X None
Rock fragments 60-200 mm: _ Many; X Some; Few;  None;  No rocks >60 mm
Main rock type in surroundings of sample location: Metamorphic; _ Igneous; (__ Plutonic;
__Volcanic); _ Sediments, consolidated; X Sediments, unconsolidated

__Greenschist;  Gneiss;  Phyllite; ~ Marble; ~ Micaschist;  Blackschist
__Granite; __Granodiorite; _ Syenite; _ Gabbro

__Rhyolite;  Andesite;  Tuff; __Basalt

__Limestone; __Dolomite;  Sandstone;  Shale; _ Marl

Other(s), specify:_thick quaternary deposits (soil on till, many granitic rock fragments)
Landform: _+/-X Level; _ Sloping; _ Steep

Remarks (any unusual observations):

Large power line crosses field; field slopes slightly; sample location close to small
forest; many granitic rock fragments in field; minor road at one side of the field, ca.
250 m from sample location

Sampler(s):  ALL

Signature: CR, TV
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EuroGeoSurveys GEMAS — GEOCHEMICAL MAPPING OF AGRICULTURAL AND
GRAZING LAND SOIL IN EUROPE

Field Observation Sheet GRAZING LAND SOIL
Country: GERMANY Date: 06.03.2008
SAMPLE NO: GERO001Gr

COORDINATES Use Geographical coordinates (WGS84) ONLY in degrees, minutes,
seconds

NORTH: 52° 17 41.7" EAST: 13° 22" 4.8"

ALTITUDE: 38 metres above mean sea level

Size of grassland selected for sampling: >300 x 500 m
Distance to minor road: 250 m; Distance to major road: 500 m; Fenced in __ yes; X no

Primarily used for: X Cattle grazing;  Sheep grazing; = Horse grazing;  Unused
Soil Sample depth (0-10 cm) and 5 subsites. If different, specify:
Soil moisture on day of sampling:  Dry; X Medium;  Wet
Grass root depth: 5 cm

Depth of organic horizon: 15 cm

Main rock type in surroundings of sample location: ~ Metamorphic; _ Igneous; (__ Plutonic;
_Volcanic);  Sediments, consolidated; X Sediments, unconsolidated
__Greenschist;  Gneiss;  Phyllite; Marble; Micaschist;  Blackschist

_ Granite; _ Granodiorite; _ Syenite;  Gabbro
__Rhyolite;  Andesite;  Tuffs; __Basalt
_ Limestone; __Dolomite;  Sandstone;  Shale; Marl

Other(s), specify:_thick quarternary deposits, soil developed on ancient lake bottom
Landform: X Level;  Sloping;  Steep
Remarks (any unusual observations):

This site is in a depression (former lake bottom); major road (Autobahn) ca. 500 m
from sample site

Sampler(s): ALL

Signature: CR, TV

Figure 5a,b. Example of field documentation from the two German test sites sampled during the GEMAS field
training course near Berlin, Germany (a) arable land, (b) permanent grass cover.
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(b)

Figures 6a,b Google Earth view of the two German field training sample sites (a) arable land (GER001Ap) and
(b) land under permanent grass cover (GER001Gr).

Field Observations Sheets

The field observations sheets are on purpose kept very simple. The 2 sheets [one for
agricultural soil — Ap-horizon (0-20 cm) — and one for grazing land soil (TOP 10 c¢cm)] are at
the end of this document. The reason is that scientists from more than 30 countries are
participating in this project, and that teams with a very different background will be in the
field. The main aim must, thus, be to obtain comparable samples. Field Observations Sheets
are mainly needed for recording the sample numbers and coordinates, the sampled soil depth,
etc., and especially any unusual observations at any one site as a reference during future data
analysis. The Field Observations Sheet information of each country should be provided in
digital form (Excel-files) to the project coordinator. An example Excel file will be provided.
The format of this Excel file must NOT be changed. All countries are of course free to collect
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additional field information, by adding columns at the end of the project worksheet. The field
sheets provide the required minimum information per site.

(Ba) HY-0- )= FIELDINFOEXAMPLE xls [Compatibility Mode] - Microsoft Excel e =
'La Home Insert Page Layout Farmulas Data Review View Add-Ins @ - =
=1 T = eSS == = = éFj % i 7 S Insert - Zv?,
| B & Calibri 3 ‘A A| | _||@' | !._J General . =3 g W Delete ~ E' lﬁ
e g oo |5 el ]| ot st 8| o | v Pt
|Cllpb_c|ard F} Fant (F] Alignment F] MNumber F} Styles Cells Editing !
| 612 - |
| a [ 8 [ e [ o ] & | F G ne [0 s [«
WHE: wheat, BAR: barley,
OAT, RYE, RICE, MAI: maize,
GRA: grass, RAP: rapeseed,
THREE GEQGRAPHICAL SUN: sunflower, SUG: soil
DIGIT  Ap: ploughed COORDINATES sugarbeet, POT: potatoe, moisture:
THREE DIGIT SITE field, Gr: (DEGREES AND  ALTITUDE OTH: other (leave empty if | ploughing depth rootdepth DRY, MED,
1 COUNTRY CODE NUMBER grasing land MINUTES) inma.s.l. unknown) incm incm WET
2 COUN 1D TYPE NORTH WEST ALT CROP PDEPTH RDEPTH MOIST
3 MNOR 1 0oL Ap 6250 08 00 240 GRA 15 DRY
4 NOR 002 Gr 6245 08 05 270 10 DRY
5_ =
6
7 :
8 NOR 135 Ap 69 00 24 50 80 WHE 25 MWIED
g1 MNOR 156 Gr 69 10 24 55 30 7 WET
10
sl
= I !
13
14
15
16
17
18
19
4 4 ¥ W] Sheet1 ~Sheet? ~Sheetd /7d 4 il I
Ready |

Figure 7. Screen snapshot of Excel file containing field information as required from each country.
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3. SAMPLE PREPARATION AND ANALYSIS

3.1 Sample Preparation

All samples will be shipped soon after sampling to the project’s central sample preparation
facility (fo be determined). 1f money for organic analyses (e.g., PAH, PCB, DDT, Dioxins) is
found before the middle of 2008, a small amount from each sample (c. 100 - 200 g) will
remain untouched in the Rilsan® bags and resealed. These bags will then to be stored in
refrigerated conditions.

In general, the main sample preparation for the GEMAS project will follow the underlying
scheme:

Details

All samples will be shipped soon (within few weeks) after sampling in the course of 2008
(May to October 2008) to the project’s central sample preparation facility from all
participating countries. The sample preparation laboratory is responsible for holding the
possibly necessary import and handling permits for soil samples from all of Europe. The
samples are shipped packed in RILSAN plastic bags, each sample weighs between 2 and 5 kg.
The sample number follows each samples on a cardboard card in a separate plastic bag inside
each sample bag and is also marked on the outside of each bag.

In general, the main sample preparation for sample preparation will follow the underlying
scheme:

DRY (at max. 40 degrees C)
DISAGREGATE (if necessary)
SIEVE to <2 mm, nylon screen

SPLIT: 4 bottles (PP or HDPE) 250 ml <2 mm for general storage, and
6 bottles (PP or HDPE) 100 ml <2 mm for analyses
per sample.
OVERSIZE and remaining material is discarded.

FROM ALL FIELD DUPLICATES (c. 1 in 20 samples and clearly marked "D"): prepare a
second split of 6 bottles of 100 ml capacity (for analytical duplicates).

SAMPLE RE-NUMBERING:
WHEN ALL SAMPLES ARE PREPARED THEY NEED TO BE RANDOMISED:

*  One batch of laboratory numbers (0001 —2999) is reserved for agricultural soil.

=  One batch of laboratory numbers (3001 — 5999) is reserved for grazing land soil.

= Reserve 2 sample numbers per batch of 20 samples for (a) the analytical duplicates
prepared from the field duplicate in the same batch, and (b) the project reference
sample.
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= Another 21 sample numbers well spread over the whole batch need to be reserved for
the insertion of (a) the Australian project reference sample, (b) the North-American
project reference sample, and (¢) an international certified reference material.

The analytical duplicate of the field duplicate can always be inserted in the 20" position
(sample numbers 0020, 0040, 0060,...2500..., efc.).

For the project reference sample, a random sample number has to be reserved per batch of 20
samples. The sample bottles will only be marked with the random number.

Sample preparation starts when the first samples are received (May 2008) and all splits must
be ready and packed for further transport in May 2009. Samples must be dried immediately
after arrival in the laboratory. It is expected that the bulk of samples will arrive in the sample
preparation facility in August/September/October 2008.

All laboratories performing analyses for the project will be required to analyse all samples in
the exact sequence of the laboratory sample numbers.

Results from field duplicates, analytical duplicates and all samples can then be used for an
unbalanced ANOVA, and the estimation of measurement uncertainty (Ramsey 1997, 1998).
Analytical duplicates can be used to estimate analytical precision [e.g., Thompson and
Howard plots (Howard and Thompson, 1976; Thompson and Howarth, 1976, 1978)], and the
results of the project reference samples can be used to estimate accuracy. The laboratories
will be required to re-analyse batches of 20 samples each in case the results for the duplicate
or the project reference sample are outside of agreed levels. The reference materials from
Australia and the United States of America are used to establish inter-comparability between
the projects in the three continents. The results of the CRC are used to document the
"trueness" of the obtained results.
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4. QUALITY CONTROL PROCEDURES

The quality control procedures will by and large follow the procedures as outlined by
Reimann and Wurzer (1986). From each field duplicated site an additional analytical
duplicate shall be prepared from the routine and field duplicate (Figure 8). The duplicates are
analysed rather close to one another within the sample batch. A project reference sample will
be produced and inserted into the samples at a rate of 1 in 20. Two or three international
reference materials will be purchased specifically for the project, and also be analysed a
number of times (c. 15-20 times) each.

A contract with the laboratories will be established, describing the quality control procedures,
and what will happen should the required quality is not met. Quality Control will commence
immediately after results are received from the laboratories.

Sample
location
| Routine Sample 1 | | Duplicate Quality Control Sample 2 |
| Subsample 1A| | Subsample 1B| |Subsample 2A | | Subsample 2B |
Analysis 1A Analysis 1B Analysis 2A Analysis 2B

Figure 8. Balanced hierarchical geochemical sampling and analytical scheme for the estimation of geochemical,
sampling and analytical variance and random components of measurement uncertainty.
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6. ATTACHMENTS

FIELD DOCUMENTATION SHEETS
* AGRICULTURAL SOIL and
= GRAZING LAND SOIL.

List of participating countries and organisations and names and e-mail addresses of the
responsible country coordinator.

List of project sponsor organisations from industry at time of writing.
Different language editions of "GEMAS IN SHORT"
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EuroGeoSurveys GEMAS — GEOCHEMICAL MAPPING OF AGRICULTURAL AND
GRAZING LAND SOIL IN EUROPE

Field Observation Sheet AGRICULTURAL SOIL (Ap-HORIZON)
Country: Date:
SAMPLE NO:

COORDINATES (Use Geographical coordinates WGS84 ONLY in degrees, minutes,
seconds)

NORTH: ° ' " EAST ° ' "
ALTITUDE: metres above mean sea level

Size of field selected for sampling: X m

Distance to minor road: m Distance to major road: m

Lastcrop: ~ Wheat;  Barley;  Oat; __ Rye; _ Rice; _Maize;
___ Qrass; ___Rapeseed;  Sunflower;  Sugarbeet; ___Potato,  Unknown

_ Other, specify:

Soil Sample depth (0-20 cm) and 5 subsites. If different, specify:
Soil moisture on day of sampling: _ Dry; __ Medium; _ Wet;
Ploughing depth: cm

Rockiness of agricultural field: rocks >200 mm: Many;  Some;  Few;  None
Rock fragments 60-200 mm: _ Many;  Some;  Few;  None;  No rocks >60 mm

Main rock type in surroundings of sample location: Metamorphic; _ Igneous; (__ Plutonic;
__Volcanic); _ Sediments, consolidated; _ Sediments, unconsolidated

__Greenschist;  Gneiss;  Phyllite; ~ Marble; ~ Micaschist;  Blackschist
_ Granite; __Granodiorite; _ Syenite;  Gabbro

__Rhyolite;  Andesite;  Tuff; __Basalt

_Limestone; _ Dolomite;  Sandstone;  Shale; _ Marl

Other(s), specify:

Landform: Level;  Sloping;  Steep

Remarks (any unusual observations):

Sampler(s):

Signature:
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EuroGeoSurveys GEMAS — GEOCHEMICAL MAPPING OF AGRICULTURAL AND
GRAZING LAND SOIL IN EUROPE

Field Observation Sheet GRAZING LAND SOIL
Country: Date:
SAMPLE NO:

COORDINATES [Use Geographical coordinates WGS84 ONLY in degrees, minutes
seconds]

NORTH: ° ' "
EAST ° ' "
ALTITUDE: metres above mean sea level
Size of grassland selected for sampling: X m
Distance to minor road: m; Distance to major road: m; Fencedin yes; no

Primarily used for: _ Cattle grazing;  Sheep grazing;  Horse grazing;  Unused
Soil Sample depth (0-10 cm) and 5 subsites. If different, specify:

Soil moisture on day of sampling: _ Dry; _ Medium; ~ Wet
Grass root depth: cm
Depth of organic horizon: __ cm

Main rock type in surroundings of sample location: Metamorphic; _ Igneous; (__ Plutonic;
__Volcanic); _ Sediments, consolidated; _ Sediments, unconsolidated
__Greenschist;  Gneiss;  Phyllite; Marble; Micaschist;  Blackschist

_ Granite; _ Granodiorite; _ Syenite;  Gabbro
__Rhyolite;  Andesite;  Tuffs; __Basalt
__Limestone; __Dolomite;  Sandstone;  Shale; _ Marl

Other(s), specify:

Landform: Level;  Sloping;  Steep

Remarks (any unusual observations):

Sampler(s):

Signature:
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LIST OF PARTICIPANTING ORGANISATIONS AND THE PROJECT
COORDINATORC(S) IN EACH COUNTRY (at time of writing)

ALBANIA

Albanian Geological Survey
Sherbimi Gjeologjik Shqiptar
Rruga e Kavajes nr 153

Tirana

Albania

Agim Mazreku & Sokol Marku
Marku2s@yahoo.com

AUSTRIA

Geologische Bundesanstalt

Neulinggasse 38

A 1030 WIEN

Austria

Peter Klein, Edith Haslinger, Albert Schedl

peter.klein@geologie.ac.at; edith.haslinger@geologie.ac.at; albert.schedl@geologie.ac.at

BELARUS

Institute of Geochemistry and Geophysics (IGIG)
7, Kuprevich St.

Minsk, 220141

Republic of Belarus

Anoshko, Yadviga Ivanovna

igig(@igig.org.by

BELGIUM

Geological Survey of Belgium
Jennerst. 13

B 1000 Brussels

Belgium

Walter De Vos
wdevos(@naturalsciences.be

BOSNIA & HERZEGOVINA

Geological Survey of Bosnia and Herzegovina
Ustanicka 11

71210 Ilidza

Bosnia and Herzegovina

Hazim Hrvatovic

hharish@bih.net.ba
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BULGARIA

Dept. of Geology and Permits for Exploration
Subsurface and Underground Resources Office
Ministry of Environment and Water

22 Marie Louise Boulevard

1000 Sofia

Bulgaria

Valeri Trendavilov
trendv@moew.government.bg

CROATIA

Croatian Geological Survey

Sachsova 2

10000 Zagreb

Croatia

Josip Halamic, Ajka Sorsa
josip.halamic@hgi-cgs.hr; ajka.sorsa@hgi-cgs.hr

CZECH REPUBLIC
Czech Geological Survey
Klarov 3

11821 Praha 1

Czech Republic

Miloslav Duris
duris@cgu.cz

CYPRUS
Geological Survey of Cyprus, Sampling in Cyprus organised by:
Alecos Demetriades, Hellas (see there)

DENMARK

Geological Survey of Denmark and Greenland
@ster Voldgate 10

DK 1350 Copenhagen K

Denmark

Vibeke Ernstsen

ve@geus.dk

ESTONIA

Geologcial Survey of Estonia

Kadaka tee 82

12818 Tallin

Estonia

Jaan Kivisilla, Walter Petersell
J.Kivisilla@egk.ee; V.Petersell@egk.ee
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FINLAND

Geological Survey of Finland
P.0O.Box 96

02151 Espoo

Finland

Timo Tarvainen
Timo.Tarvainen@gtk.fi

FRANCE

BRGM, Mineral Resources Division
BRGM BP6009

45060 Orleans cedex 2

France

Ignace Salpeteur
1.salpeteur@brgm. fr

F.Y.R.O.M.

University Federal Institute for Geosciences and Natural Resources
Institute of Chemistry, Faculty of Science

Cyril and Methodius University

PO Box 162

1001 Skopje

Former Yugoslavian Republic of Macedonia

Trajce Stafilov

trajest@iunona.pmf.ukim.edu.mk

GERMANY

Bundesanstalt fiir Geowissenschaften und Rohstoffe (BGR)
Stilleweg 2

30655 Hannover

Germany

Manfred Birke, Jens Utermann

m.birke@bgr.de; j.utermann@begr.de

GREECE

Institute of Geology and Mineral Exploration (IGME)
70 Messoghion Avenue

Ampelokipi,

GR 11527 Athens

Hellas

Alecos Demetriades

ademetriades@igme.gr
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HUNGARY

Geological Institute of Hungary (MAFI)
Stefania ut 14

H-1143 Budapest

Hungary

Gyozo Jordan

jordan@mafi.hu

IRELAND

Geological Survey of Ireland
Beggars Bush, Haddington Road
Dublin 4

Ireland

Patrick O'Connor
Patrick.OConnor(@gsi.ie

ITALY

Dipartimento di Scienze della Terra

Universita di Napoli Federico 11

Via Mezzocannone 8

80134 Napoli

Italy

Benedetto De Vivo; Annamaria Lima, Dr Stefano Albanese
bdevivo@unina.it; anlima@unina.it

and the following teams from other universities:

Prof. Enrico Dinelli (University of Bologna; dinelli@geomin.unibo.it)
Prof. Domenico Cicchella (University of Sannio; cidom@unisannio.it)
Prof. Antonia Messina (University of Messina; antonia.messina(@tiscali.it)
Dr. Paolo Valera (University of Cagliari; paolo@paolov.net)

LATVIA

Ltd Geoplus

K. Ulmana gatve 3

LV 1004Riga

Latvia

Aivars Gilucis
aivars.gilucis@apollo.lv

LITHUANIA

Lithuanian Geological Survey
Konarskio 35

LT 03123 Vilnius

Lithuania

Virgilija Gregorauskiene
virgilija.gregorauskiene@lgt.lt
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LUXEMBOURG

Service Géologique du Luxembourg (SGL)
43, bd G.-D. Charlotte

L 1331 Luxembourg

Robert Maquil

robert.maquil@pch.etat.lu

MALTA
no contact yet, will be handled by Italia if necessary.

MOLDAVIA
no contact yet, discussions ongoing

MONTENEGRO

Geological Survey of Montenegro
Cetinzski put bb

8100 Podgonica

Montenegro

Ranko Snhota

ranino(@cg.yu

NETHERLANDS, THE
open

NORWAY (Project Management)

Geological Survey of Norway (NGU)

N 7491 Trondheim

Norway

Clemens Reimann, Rolf Tore Ottesen, Tore Volden
Clemens.reimann@ngu.no; rolf.ottesen@ngu.no; tore.volden@ngu.no

in cooperation with the Norwegian Forest and Landscape Institute
Arnold Arnoldussen
Arnold.Arnoldussen@skogoglandskap.no

POLAND

Geological Survey of Poland

Rakowiecka 4

00-975 Warzawa

Poland

Anna Pasieczna, Pawel Kwecko, Aleksandra Dusza-Dobek
anna.pasieczna@pgi.gov.pl

PORTUGAL
Laboratorio Nacional de Energia e Geologia, I. P. (LNEG ex-INETI)
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INETI, Apartado 7568

2721-866 Alfragide

Portugal

Maria Joao Batista, Luis Martins
joao.batista@ineti.pt; placido.martins@ineti.pt

ROMANIA

Geological Survey of Romania
Str. Caransesbes Nr 1

RO 012271 Bucuresti 32
Romania

Adriana Ion
adi75riana@yahoo.com

RUSSIA

Not participating,

contact for project discussions is
Victor Chekushin

AS Mineral

St. Petersburg

Russia

SERBIA

Geoloski Institut Srbije

Sektor za hidrogeologiju i inZzenjersku geologgiju
1100 Beograd,

Serbia

Aleksandra Gulan

hgigl @beotel.yu; dragana.vidojevic(@sepa.sr.gov.yvu

and

Ministry of Environmental Protection
Serbian Environmental Protection Agency
Ruze Jovanovic 27a

11160 Beograd,

Serbia

Dragana Vidojevic
dragana.vidojevic@sepa.sr.qov.yu

SLOVAKIA

Geological Survey of Slovak Republic

Mlynska dolina 1

81704 Bratislava

Slovakia

Igor Slaninka, Peter Sefcik
Igor.Slaninka@geology.sk; Peter.Sefcik@geology.sk

SLOVENIA
Geological Survey of Slovenia
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Dimiceva 14

1000 Ljubljana
Slovenia

Mateja Gosar
mateja.gosar(@geo-zs.si

SPAIN

Instituto Geologico y Minero de Espana (IGME)
C/Rios Rosas 23

28003 Madrid

Spain

Juan Locutura, Alejandro Bel-lan
1.Jocutura@igme.es; a.bel-lan@igme.es

SWEDEN

Geological Survey of Sweden (SGU)

PO Box 670

75128 Uppsala

Sweden

Kaj Lax, Olle Selinus, Madelen Anderson
Kaj.Lax(@sgu.se; olle.selinus@sgu.se

SWITZERLAND

Federal Office of Topography, Swiss Geological Survey
Seftigenstrasse 264

CH 3084 Wabern

Switzerland

Peter Hayoz

peter.hayoz@swisstopo.ch

UNITED KINGDOM

British Geological Survey (BGS)

Kingsley, Dunham Centre

Keyworth, Nottingham

NG12 5GG

United Kingdom

Shaun Reeder, Dee Flight, Chris Johnson, Andreas Scheib
sre(@bgs.ac.ik; dmaf@bgs.ac.uk; ccj@bgs.ac.uk

UKRAINE

Geological Survey of Ukraine
Autozavodska Str. 78

04114

Kyiv

Ukraine

Boris I. Malyuk
bmalyuk@ukr.net
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LIST OF INDUSTRY SPONSORS OF THE PROJECT AT TIME OF WRITING:

Eurometaux

-Cobalt Development Institute (CDI)

-European Copper Institute (ECI)

-European Nickel Institute (ENIA)

-European Precious Metals Federation (EPMF)
-International Antimony Oxide Industry Association (IAOIA)
-International Manganese Institute (IMnl)
-International Molybdenum Association (IMoA)
-International Tin Research Institute (ITRI)
-International Zinc Association (IZA)

-Lead Development Association-International (LDAI)
-Rio Tinto Minerals (RTM)

Contact details:

EUROMETAUX

Attn: Dr. Violaine Verougstraete

Avenue de Broqueville 12,

1150 Brussels,

BELGIUM

Ilse Schoeters (RTM) and Violaine Verougstraete (Eurometaux)

IIse. SCHOETERS @riotinto.com; verougstraete(@eurometaux.be
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GEMAS IN SHORT in a selection of different project languages (Russian, Serbian,
Croatian, Spanish, Portuguese, Greek)
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IIpo6ooT6op mo ITPOI'PAMMe «GEMAS»

(kpaTKoe coepraHue)

Nmerommiicss GakTHIECKU MaTepHal O COACPKAHWW XHMHYCCKHX JJIEMEHTOB B IOYBaxX EBpOTHI
BeChbMa HEOJHOPOJIEH BCJIEJACTBUE 4YEro OH HE MOXET CIYXHTh OCHOBOW [UIsI OIpeAeTeHHs
reoXUMHUYECKoro (oHa B €BpONMEHCKUX cTpaHax (W3-3a pasziauyus B MeToAax orOopa mpoo,
npoueaypax NpoOOMOArOTOBKH, METOAMKAX aHAIMTHYECKHX HccienoBaHuil u T.4.). IlosTomy, mms
COIJIaCOBAaHMS [aHHBIX MECTHOIO M €BpOINEHCKOro Macmrada HeoOXoanma eIuHas CIpPaBOYHO-
UHQOpMaMOHHAas ceTh. [ 'eoxuMudeckuii atinac EBpomnbl, co31aHHBIN eBPONEHCKHMH Te0JI0THYECKHUMHU
ciyxbOamu (maccuB maHHbix FOREGS, Camvuuen u dp., 2005; Je Boc u op., 20006)
IPOJEMOHCTPHPOBAJI, YTO TEOXMMHUYECKOE KapTUPOBAHWE C HU3KOH IUIOTHOCTBIO ONPOOOBAHUS
MO3BOJIET MOJNYYUTh HEOOXOAMMYIO WHPOPMAIMIO O F€OXUMHYECKOM (OHE B MPUPOIHBIX MOYBAX,
pPEUHBIX BOJAAX, PEYHBIX M IOHMEHHBIX OTJIOKEHHUAX. [eoXuMHuYecKue MJaHHblE NI
CEJIbCKOXO3SHCTBEHHBIX MTOYB CEBEPO-BOCTOKA EBPOIBI MMEIOTCA TONBKO U HECKOJIBKUX (IECsTH)
ctpan (Peiimann u dp., 2003), a JaHHBIE U1 MTOYB LEIUHHBIX 3€MeNIb OTCYTCTBYIOT.

['eoxuMHyeckoe M3y4eHne OCHOBHBIX BHJIOB €CTECTBEHHBIX U CEJIbCKOXO3AHCTBEHHBIX MOYB EBporbI
BBINOJIHSAETCS C LIEIbI0 CO3[JaHMsI TEOXMMHUYECKOTO aTjiaca pPaclpeeNIeHUs] XUMUUECKHUX 3JIEMEHTOB B
MaXOTHBIX M MACTOMIIHBIX 3€MIISIX JAHHOTO KOHTHHEHTA, a TAKXKe IS OMPE/EIeHNs] TEOXUMHYECKOTO
¢doHa B eBpomelicknx CcTpaHax. B oaroif paboTe 3aMHTEpPecOBaHbl KaK IPOU3BOAMUTEIN
CEJIBCKOXO3SIICTBEHHOM MPOAYKLIMH, TaK M MPEACTABUTEIM MPOMBIIUICHHOCTH — AJsl peald3aluu
npuHATOr0 B Aekabpe 2006 roma HOBOro EBpomeiickoro periamMeHTa Mo XWUMHUYECKHM IPOIYKTaM
(REACH - peructparusi, OIleHKa U JIeTANN3al1sI XUMHUKATOB).

Bribop MecT 1 MeToAMKa OMPOOOBaHHS MOYB OMpeAessieTcs] MeXayHapoaHbM mpoekToM GEMAS u
CBOJUTCA K CIEIYIOLIEMY:

YacTora orbopa mpod OymeT Takoi ke, KaKk M B MPOCKTE M0 TE€OXUMHUYECKON CheMKE IMOYB B CTpaHaX
Bantuu (BSS — Peiimann u 0p., 2003): 1 mpo6a Ha 2500 km°. Jlns 9TOro Best TepputopHst EBporsI
pasomBaeTcs Ha KBaaparbl pazMepoM 50 kM x 50 kM mo paBHOBenukod mpoekiuu JlamOepra. B
npefenax KaxAoro Kpaapara OTOuparoTcst Ase NpoObl. OpHa — W3 MAaXOTHOTO CJIOSI THIIMYHBIX
CEJIbCKOXO3SICTBEHHBIX 3€MeNb, BTOpas — M3 CaMOM BepXHEW YacTH IMOYBHI MACTOMIIHBIX 3€MEb.
Mecra 0TOOpa OnpeAessIIoTCs ¢ Y4eTOM MaKCUMAaJIbHOM OTAAJIeHHOCTH OT MPOMBIIUIEHHBIX U APYTHX
TEXHOTEHHBIX MCTOYHHMKOB IMOTCHLIHAIBHOIO 3arpsa3HeHuUs oKpysxatommeill cpensl. IIpoGrl oTOuparorcs
METOJO0M ,,KOHBepTa” co cTopoHOi kBaapara 10 x 10 M W3 BEpXHEro CJOSI MOYBHI: HAa MaXOTHBIX
3eMix onpoOyrorcsi BepxHue 0-20 cM MoYBBI, HA MAacTOWMIIHBIX 3eMysix — Bepxaue 0-10 cm. Ilpu
3TOM, B LEHTPaJbHOM YacTH KBaJgpara ONpoOOBaHMS TIOYBBL, IpoxoauTca wmypd H0
[OYBOOOPA3yIOIIMX  IOpPOJ,  3AYMINEHHAs  CTEHKa  KOTOPOro  JOKYMEHTHpYeTcs  IIyTeM
¢dororpadupoBanus. Jlanamadt B Mecte onpoOoBaHus Takxke GoTtorpadupyercs. KoopauHaTsl MecT
OnpoOOBaHMs TOYB OIpPEACISIOTCS C MOMOIIBI0 HAaBUTaMOHHBIX npubopoB GPS u mposepsioTcs ¢
ITOMOIIBIO TOMOOCHOB, uMeromux MacmTad 1:50 000 — 1:100 000. ITpo6sr Becom 2-2,5 Kr oTOHparoTCst
B CIIEIHAJIbHBIC TAKEThI, JTOKYMEHTUPYIOTCS M TOTOBSTCS K OTIIPaBKE B CAMHYIO J1a0OPATOPHIO IS
MpoOOMOATOTOBKM M aHATUTHYECKUX HccienoBaHuil. bonbimoit Bec orOMpaeMbix mnpo0 mMoYB
00yCJIOBJICH UCIIOJIb30BAHUEM YaCTH OTOOPAHHOIO MaTepHaia Ul CO3AaHus JIMTOTEKH 1ouB EBpomsbl.
B xaxxnoM aBaanaToM KBajpare oTOMpPaOTCss KOHTPOJIbHBIE TPOOBI (AyOInKaThI).

Wndopmarus u3 BeAoOMOCTEH MOJNEBBIX HAOMIONEHUN M3 KaXKAOH CTpaHbI-y4acTHHKA IEPECHIIACTCS
KOOpJMHATOPY MpoeKTa B anekTpoHHoM Buje B Excel popmare (Excel-daiinsr).

BHUMAHMUE: npo0s1 OyayT aHamn3upoBaThCs Ha coaepkanne Ag 1 Au — Io3ToMy Ipu oToope npod
HE pa3peIiaeTcss HOCUTh Kakue-ITM00 I0BEIUPHbIE YKPAIIESHHUs WK KOJbla!
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GEMAS UZORKOVANJE UKRATKO

Po svakoj lokacijiod 2500km?, jedan uzorak poljoprivrednog tla (oranice) (Ap) i zatravnjene
zemlje (zemlje pod stalnim travatim pokrivacem) (Gr).

Broj uzorka: trocifren kod zemlje, trocifren broj uzorka, dvocifren broj materijala npr.
GEROOTAp i GEROO1Gr za prvu celiju u Nemacko;.

Upotrebiti isti broj uzorka za svaki par oranice i stalno zatravnjenog tla.

Uzeti DUPLIKAT svakog tipa uzorka za svaku 20tu lokaciju uzorkovanja i jasno obeleziti
duplikat sa istim brojem uzorka i dodatno “D” na kraju.

PAZNJA: NE NOSITI BILO KOJU VRSTU NAKITA ZA VREME UZORKOVANJA;
BEZ ZLLATNOG PRSTENJA!

PUSENJE NIJE DOZVOLJENO ZA VREME UZORKOVANJA.
Svaki uzorak je sastavljen od 5 poduzoraka (minimum) — kompozitni uzorak.

Uzorkovani materijali:
- Ap horizont poljoprivrednog tla (oranica), 0-20cm;
- TOP 10cm stalno zatravnjene zemlje, samo zivu vegetaciju ukloniti.

Uzorkovanje:
- upotrebiti iskljucivo RILSAN kese;

- upotrebiti samo crni vodo otporni marker za pisanje na kesi;

- takodje, napisati broj uzorka na datoj maloj kartici koja se stavlja u odgovarajucu zip
kesicu i to onda na vrh uzorka u RILSAN kesu;

- Cvrsto zatvoriti kesu sa datom trakom (PAZNJA, ove kese ne mogu biti otvarane
ponovo a da se ne uniste).

Terenska dokumentacija:
- ispuniti terenske zapisnike/obrasce;

- 3-4 fotografije svaka lokacija, UVEK zapoceti sa fotografijom broja lokcije. Dodatno,
najmanje jedna fotografija profila tla (sa razmernikom), jedna fotografija vegetacije
(sa razmernikom-stalno zatravnjena zemlja), 1 jedna fotografija okolnog pejsaza;

- Koordinate: WGS 84, geografske koordinate u stepenima, minutama, sekundama
(proveriti da je vas GPS ukljucen na "WGS84").

Obeleziti sve lokacije uzorkovanja na geografskoj karti.
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UKRATKO O GEMAS UZORKOVANJU

Po 1 lokacija za poljoprivredno tlo (oranica) (Ap) i pasnjak (zemljiSte pod trajnim travnatim
pokrivagem) (Gr) na 2.500 km®.

Brojevi uzoraka: tri znamenke za oznaku zemlje, tri broja za broj uzorka, 2 znamenke za
medij uzorkovanja kao npr. GEROO1Ap i GEROO1Gr za prvu €eliju koja je uzokovana u
Njemackoj.

Upotrebljavaj iste brojeve uzoraka za svaki par - oranica i zemljiSte pod trajnim travnatim
pokrivacem.

Uzmi DUPLIKAT od svakog tipa tla na svakoj 20-toj lokaciji i oznaci jasno uzorak s istim
brojem uzorka, ali s dodatnom oznakom “D” na kraju.

PAZNJA: TIJEKOM UZORKOVANJA NE NOSI NIKAKAV NAKIT; BEZ
ZLATNOG PRSTENA!

ZA VRIJEME UZOKOVANJA PUSENJE NIJE DOZVOLJENO.

Svaki uzorak je kompozit od 5 poduzoraka (minimalno).

Mediji uzokovanja
- Ap horizont poljoprivrednih tala (oranica), 0-20 cm.
- TOP 10 cm na pasnjacima, odstraniti samo Zivu vegetaciju.

Uzorkovanje:
- upotrebljavati samo RILSAN vrecice
- upotrebljavaj samo crni vodootporni flomaster za pisanje na vrecice
- napisi broj uzorka takoder i na dostavljenu malu etiketu, stavi je u malu vreéicu sa
zatvaraCem i stavi ih onda na vrh uzorka u RILSAN vredici.
- zatvori &vrsto vreéicu s dostavljenom trakom (PAZNJA, ta vreéica se kasnije vise ne
moze otvoriti, a da se ne osteti).

Terenska dokumentacija:

- ispuni terenske obrasce

- za svaku lokaciju nacini 3-4 fotografije, UVIJEK po¢ni s brojem lokacije. Dodatno
nacini najmanje jednu fotografiju profila tla (s mjerilom), jednu fotografiju vegetacije
(s mjerilom — za permanentni travnati pokrivac) i jednu preglednu fotografiju
krajolika.

- Koordinate: WGS 84, geografske koordinate u stupnjevima, minute, sekunde (provjeri
da li je tvoj GPS namjesten na “WGS84”)

Oznaci sve lokacije 1 na geografskoj karti.
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RESUMEN DE LA METODOLOGIA DE MUESTREO PARA EL PROYECTO
GEMAS

Un punto de muestreo para cada uno de siguientes tipos de muestra, suelo agricola (tierra
cultivable) (Ap ) y tierra de pastizal (tierra bajo cubierta herbacea permanente) (Gr) por cada
2500 km”,

Identificadores de muestra: tres digitos para el codigo de pais, tres digitos para el n° de
muestra, 2 digitos para el tipo de material.

Ejemplo: GEROO1Ap y GEROO1Gr para la primera celdilla muestreada en Alemania.

Utilizar el mismo nimero de muestra para cada par de suelos, agricolas o cultivables, y con
cubierta herbacea permanente.

Tomar un DUPLICADO de cada tipo de muestra cada 20 puntos de muestreo y marcar
claramente la muestra duplicada con el mismo identificador de muestra y una “D” adicional al
final.

ATENCION: NO LLEVAR NINGUN TIPO DE OBJETOS DE JOYERIA DURANTE
LA OPERACION DE LA TOMA DE MUESTRA; NO LLEVAR ANILLOS DE ORO.

NO ESTA PERMITIDO FUMAR DURANTE LA OPERACION DE RECOGIDA DE
MUESTRAS.

Cada muestra estd compuesta por 5 submuestras o incrementos (minimo).

Materiales 0 medios de muestreo:
- Horizonte Ap de suelo agricola (tierra cultivable), 0-20 cm.

- 10 cm superiores, o de techo, de la tierra de pasto. S6lo se quita la capa superficial con
vegetacion viva.

Muestreo:
- Utilizar unicamente bolsas RILSAN

- Utilizar Ginicamente rotuladores negros resistentes al agua para escribir en la bolsa.

- Escribir también el nimero de muestra sobre la pequefia etiqueta suministrada, meter
¢sta en una bolsa de cierre hermético y ponerla sobre la parte superior de la muestra en
la bolsa RILSAN..

- Cerrar las bolsas cuidadosamente con los cierres suministrados (ATENCION, estas
bolsas no pueden ser abiertas de nuevo sin destruirlas).

Documentacion de campo:
- Rellenar las fichas de campo

- Hacer 3-4 fotos en cada punto de muestreo. Comenzar SIEMPRE por una fotografia
del identificador o nimero del emplazamiento o punto de muestreo. Al menos, una
foto adicional del perfil del suelo (con escala ), una foto de vegetacion (con escala) en
el caso de terreno con cubierta herbacea permanente) y una foto del paisaje general del
entorno del punto.

- Coordenadas: WGS 84, coordenadas geograficas en grados, minutos, segundos
(comprobar que el GPS esté ajustado a “WGS 847)..

Marcar asimismo todos los emplazamientos de muestras sobre los mapas geograficos.
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RESUMO DA AMOSTRAGEM GEMAS

1 local cada, solo agricola (solos aravel) (Ap) e solo de improdutivo (solo permanentemente
ndo cultivado) (Gr) por cada 2500 km®

Numero de amostras: trés digitos de codigo de pais, trés digitos de nimero de amostra, 2
digitos do material a amostrar

por exemplo, GEROO1Ap e GER001Gr para a primeira célula amostrada da Alemanha.
Utilize o mesmo numero de célula para cada par de solos, ardvel e ndo produtivo
(permanentemente nao cultivado).

Tome um DUPLICADO de cada tipo de amostra a cada 20 sitios colhidos e marque
claramente o duplicado com o mesmo nimero de amostra com e um "D" adicional no fim.

ATENCAO: NAO USAR JOIAS DURANTE A AMOSTRAGEM, NAO USAR
ALIANCAS!

NAO E PERMITIDO FUMAR DURANTE A AMOSTRAGEM
Cada amostra ¢ uma composita de 5 sub-amostras (minimo).

Material a amostrar:
- solo agricola horizonte Ap (solo aravel), 0-20 cm.

- Os 10 cm mais superficiais no solo ndo produtivo permanentemente nao cultivado,
apenas remover vegetacao viva.

Amostragem:
- Usar apenas os sacos RILSAN

- Usar apenas os marcadores pretos resistentes a 4gua para escrever nos sacos

- Escreva o nimero da amostra também no cartdo pequeno que ¢ fornecido e coloque
dentro do saquinho colocando de seguida por cima da amostra dentro do saco
RILSAN.

- Feche os sacos firmemente com os atilhos fornecidos (ATENCAO, estes sacos nio
podem ser abertos de novo sem destruir os atilhos).

Documentos de campo:
- Preencha as fichas de campo

- 3-4 fotografias cada local, comece SEMPRE com a fotografia do nimero da amostra.
Adicionalmente pelo menos uma fotografia do perfil de solo (com escala), uma
fotografia da vegetacdo (com escala — solo improdutivo), e uma fotografia da
paisagem geral.

- Coordenadas: WGS 84, coordenadas geograficas em graus, minutos, segundos
(certifique-se que o GPS esta convertido para "WGS84").

Marque também todos os locais de amostra em mapas topograficos.

45



XYNOIITIKEX OAHT'IEX AEI'MATOAHYIAX T'EQPI'IKOY
EAA®OYX KAI EAA®OYX BOXKOTOIIOY (GEMAS)

Ye ka0 Tepdyto yNe éxtaong 2500 km?* AapBdvetot £va 6OVOETO Setypa Ye®pyticoD
(apooov) eddpovg (Ap) kot Eva chvOeto detypa £66Povg amd BookOTOTOVS (YWPAPL e
poviun kaioym yropotanntog) (Gr).

ApiBunon detypdtov: o TpyYNElog KOdKOG TG YOPas okoAovbeital amd Tov Tpymelo
aptOpd ToL SelYUATOG KOt OAOKANPDVETAL LE TO YOPAKTNPLOTIKO EMIOENN TOV TOTTOV TOV
detypoarog, .y., GEROO1Ap and GER0OO1Gr yw 10 TpdT0 KAl OV detypaticOnke otnv
leppavia.

Xpnoyonomote tov 1010 apBpd yuo kKée (eVyog detyudTmV YEmPYIKOL £0GQOVE KO EdAPOVG
Bookdtonov, ta omoio TpospyovTat omd To 1010 KeAL.

Amo kdPe 20" katd oepd 0¢on derypatolnyiog derypatiletor AIITAO deiypa and kébe tHmo

delypotog kot to kdbe detypo yopoaktnpileTon TPOGEKTIKA e TOV aplOId TOV KOVOVIKOD
detyporog pe mposnkm tov "D" 6to téA0g Tov ap1Buov.

IMPOXOXH: MH ®OPATE KOXMHMATA KATA TH AEI'MATOAHVYIA.
MH ®OPATE XPYZA AAKTYAIAIA!
TO KAIINIXMA AITATOPEYETAI AYXTHPA KATA TH AEI'MATOAHVYIA.

To xa0e detypa eivar cvvOeTo amd 5 vodetypato (TOLAXYIGTOV).

Yhwka devypoinyiog:
- Ap opilovtag yempyuob £6apovg (apdcipo yopapt), 0-20 cm.
- EINI®ANEIAKA 10 cm tov £6d9ovg fockotomov, agpatpeital pdvo n «fovtoviy
BAdonon.

Agvypoatoinyio:

- Xpnowonoteiote povo 11§ £101kEG caxovieg RILSAN.

- Xpnowonoteiote povo pLavpo ave&itnAo Hopkadopo Yo YPAYILO GTH GOKOVA.

- I'payre, emiong, Tov aptBuod tov detypatog otnyv pkpt eTikéta mov dwotifetal, Hetd
TOMO0ETEIGTE TNV GTNV AVTOKAELGTH GOKOVALTON KOl 6T GLVEYXELN BAATE TNV GTO AVE®
HEPOG Tov delypotog eddpovg péca ot caxovrio RILSAN.

- Kheiote ™ cokovla otabepd pe ta e1dwd eAdopata wov tapéyoviot (ITIPOXOXH,
AVTEG Ol GAKOVAES, LETA TO KAEIGIHO, ivatl adbvaTo va avoryBolv, xwpig va
KataoTpa@ovyv. 't avtd amorteiton 1 OAN dadwkocio va yiveTol TPOGEKTIKA.).

Yrnaifpro tekpunpioon:
- ZoumAnpoote o€ KGO BEom detypatoinyiog 1o oxeTIKO GUAO LVITAiBpLLY
TOPOTPY|CEDV.
- Ze kabe Béon derypatonyiog tpapnéte 3-4 pwtoypaeicg. [TANTOTE va apyilete pe
TN POTOYPAPIoT TOL aplBpov ¢ 0éomng detypatoinyios. Emmpdcobeteg potoypapiss:
TOVAQYLOTO pia TG TOUNG €0GPOVG (HE TNV KATHaKa), pio poToypagio TG
QLTOKAALYNG (He TNV KAMPoKO — LOVILOL YOPAPLoL [LE YADPOTATNTO) Kot [io YEVIKT
QOTOYpAPi TNG TOTOYPOPLaG.
- 2vuvtetaypéves: WGS 84, yeypo@ikég GUVTETAYUEVES GE Hoipeg, AemTd,
devteporenta (emPePormote 6t to GPS givar pvBuspévo e "WGS84™).
Inuemote OAeG T1G BE0ELG Oy LOTOANYING GE TOTOYPaPIKOLS XapTeS KAlpaKkag 1:50000.
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