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Heavy metals and POPs within
the EMEP region
1999

1. Introduction

Heavy metals and persistent organic pollutants (POPs) were included in EMEP’s
monitoring program in 1999. However, already in 1995, co-operation concerning
heavy metals and POPs between EMEP and other international programs was
extended. This co-operation included the establishment of a database and
collection of already available data on heavy metals and POPs among the
participants. A number of countries have been reporting heavy metals and POPs
within the EMEP area in connection with different national and international
programmes such as HELCOM, AMAP, OSPARCOM, MEDPOP.

During the seventh phase of EMEP (EB.AIR/GE.1/1998/8) it is recommended
that the future works under the Convention should concentrate on eight priority
elements: lead (Pb), mercury (Hg), cadmium (Cd), chromium (Cr), nickel (Ni),
zinc (Zn), copper (Cu) and arsenic (As). Particular attention should be paid to the
first three elements.

The strategic long-term plans on POPs (EB.AIR/GE.1/1997/8) recommend to take
a stepwise approach, and the following compounds or groups of compounds
should be included in the first step: polycyclic aromatic hydrocarbons (PAHs),
polychlorobiphenyls (PCBs), HCB, chlordane, lindane, alpha-HCH, DDT/DDE.

So far, five reports have been published (EMEP/CCC-Reports 8/96, 9/97, 7/98,
7/99, 2/00) which present data on heavy metals and POPs from national and
international measurement programmes for the period 1987 to 1998. The majority
of the data are included in the priority lists for heavy metals and POPs. In this
report data from 1999 are presented.

2. Measurement programme
2.1 Monitoring sites

The location of the measurement sites with data reported to the database is given
in Table 1 and Figure 1. However, only a few of the sites have reported data both
for heavy metals and POPs. An overview of the sites for which CCC have
received data for 1999 are given in Table 2-Table 5. The stations are generally
located distant from local emission sources in order to be representative for a
larger region.
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Table 1:  List of monitoring stations included in the heavy metal and POP data
base.
Country Station codes Station name Location Height
above sea
Old code Lat. Long. (m)
Belgium BEOOO4R BE4 Knokke 51021°'N 3020°E 0
BEOO90OR BE90 Bredenee 51014'N 2059'E 0
Czech Rep. | CZ0001R CS1 Svratouch 49044'N 16002'E 737
CZ0003R CS3 Kosetice 49035'N 15005'E 534
Denmark DKOOO3R DK3 Tange 56021'N 9036'E 13
DKOO0O5R DK5 Keldsnor 54044'N 10044'E 9
DKOOO8R DK8 Anholt 56043'N 11031'E 40
DKO0O31R DK31 Ulborg 56017'N 8026'E 10
Estonia EEOOO9R EE9 Lahemaa 5903'N 25054'E 32
EEOO11R EE11 Vilsandi 58023'N 21049'E 6
Finland FIOO09R  FI9 uté 50047'N | 21023°E 7
FIO0O17R  FI17 Virolahti Il 60031'N | 27041E 4
FIOO53R  FI53, Hailuoto 65000'N | 24041E 4
F191
FIOO90R  FI90 Haapasaari 60017'N | 27012'E 15
FIO092R  FI92 Hietajarvi 63010'N 30043'E 173
FIO093R  FI93 Kotinen 61014'N 25004'E 158
FIO094R Fl194 Pesosjarvi 66018'N 290030'E 257
FIO095R  FI95 Vuoskojarvi 69044'N 26057'E 147
FIO096R  FI96 Pallas 67058'N 2407'E 566
France FROO90R FR90 Porspoder 48031’N 4045"\W 50
Germany DEOOO1R DE1 Westerland 54055'N 8018'E 12
DEOOO2R DE2 Langenbriigge 52048'N 10045'E 74
DEOOO3R DE3 Schauinsland 47055'N 7054'E 1205
DEOOO4R DE4 Deuselbach 49046'N 7003'E 480
DEOOO5R DES5 Brotjacklriegel 48049'N 13013'E 1016
DEOO0O7R DE7 Neuglobsow 53009'N 13002'E 62
DEOOOSR DES8 Schmiicke 50039'N 10046'E 937
DEOOO9R DE9 Zingst 54026'N 12044'E 1
Iceland ISO002R  1S2 Irafoss 64005'N 21001'W 61
ISO090R 1S90 Reykjavik 64008’'N 21054"\W 61
ISO091R 1891 Storhofdi 63024'N 20017'W 118
Ireland IEOOO1R  IE1 Valentia Observatory 51056'N 10015'W 9
IECO02R  IE2 Turlough Hill 53002'N 6024"W 420
IEOO31R  IE31 Mace Head 53019'N 9054"W 5
Italy ITOO04R IT4 Ispra 45048'N 8038'E 209
Latvia LVOO10R LV10 Rucava 56013'N | 21013'E 18
LVOO16R LV16 Zoseni 57008'N 25055'E 183
LVO025R  LV25 Kemeri 56055'N 23028'E
Lithuania LTO015R LT15 Preila 55021'N | 21004'E 5
Netherlands | NLOOO2R  NL2 Witteveen 52049'N 6040'E 18
NLOOO9R NL9 Kollumerwaard 53020'N 6017'E 0
NLOO10R  NL10 Vreedepeel 51032'N 5051'E -
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Table 1, cont.:

Country Station codes Station name Location Height
above sea
Old code Lat. Long. (m)
Norway NOOOO1R NO1 Birkenes 58023'N 8015'E 190
NOOO30R NO30 Jergul 69024'N 24036'E 255
NOO0O39R NO39 Karvatn 62047'N 8053'E 210
NOO0041R NO41 Osen 61015'N 11047'E 440
NO0042G NO42 Spitsbergen, Zeppelinfiell | 78054'N 11053'E 474
NOO0044R NO44 Nordmoen 60016'N 11006'E 440
NO0047R NO47 Svanvik 69027'N 30002'E 474
NOOO056R Hurdal 60022'N 11004'E 300
NOO092R NO92 Qverbygd 69003'N 19022'E 90
NOO093R NO93 Valdalen 62005'N 12010'E 800
NOO0094R NO9%4 Mgsvatn 59050'N 8020'E 940
NOO095R NO95 Ualand 58031'N 6023'E 220
NOO096R NO96 Namsvatn 64059'N 13035'E 500
NOO0097R NO97 Solhomfell 58056'N 8048'E 260
NOOO98R NO98 Karpdalen 69039'N 30026'E 70
NOO099R NO99 Lista 58006'N 6034'E 13
Poland PLOO04R PL4 Leba 54045'N 17032'E 157
PLOOO5R  PL5 Diabla Gora 54009'N | 22004'E 157
Portugal PTO001R PT1 Braganca 41049'N 6046'W 691
PTOOO3R PT3 V. d. Castelo 40025'N 7033'W 16
Slovakia SKO0002R SK2 Chopok 48056'N 19035'E 2008
SKO0004R SK4 Stara Lesna 49°09'N 20°17'E 808
SKO005R  SK5 Liesek 49°22'N 19°41'E 892
SKO0006R  SK6 Starina 49°03'N 22°16'E 345
Sweden SEO002R SE2 Rorvik 57025'N 11056'E 10
SEO005R SE5 Bredkalen 63051'N 15020'E 404
SE0012R  SE12 Aspvreten 58048'N 17023'E 20
SEO051R  SE5f1, Arup 55045'N 13040'E 157
SE99
SE0097R  SE97 Gardsjon 58003'N 12001'E 113
SEO098R SE98 Svartedalen 57059'N 12004'E 100
Switzerland | CHOO0O1R CH1 Jungfraujoch 46033'N 7059'E 3573
CHO002R CH2 Payerne 46048'N 6057'E 510
CHOOO3R CH3 Tanikon 47°29'N 8°54'E 540
CHO004R CH4 Chaumont 47°03'N 6°59'E 1130
CHOO05R CH5 Rigi 47°04'N 8°28'E 1030
Turkey TROO0O1R TR1 Cubuk Il 40030'N 33000'E 1169
United GB0014R GB14 High Muffles 54020'N 0048'W 260
Kingdom GB0O090R GB90 East Ruston 52048'N 1028'E 5
GB0091R  GB91 Banchory 57005'N 2032'E 120
GB0092R GB92 Isle of Wight 50042'N 1018'W 35
GB0093R GB93 Staxton Wold 54011’N 0026°'W 35
GB0094R GB9%4 Lough Erne 54024'N 8003'W 35
Yugoslavia | YUOOO5R YU5 Kamenicki vis 43024'N | 21057'E 813
YUOOO8R YU8 Zabljak 43009'N 19008'E 1450
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Figure 1: Location of monitoring stations which have reported data to the
EMEP heavy metal and POP data base.

The site codes used in this report are the codes used for data submission and
storage in the EMEP data base, or codes used in the OSPARCOM or HELCOM
programmes. The codes consist of the two-letter ISO code for the countries, a
four-digit number and a letter indicating the type of station, regional (R) or global

(G).
2.2 Sampling and analytical techniques

A brief summary of the sampling and analytical techniques used for the 1999-data
are given in Table 2—-Table 5.

2.3 Quality of the monitoring data

In order to provide sufficiently accurate data for EMEP's needs, data with an
expected lower accuracy have been flagged (QA) in the tables containing annual
summaries and monthly means. The definitions of the quality flags are as follows:

1. High detection limit

2. Site location not regionally representative
3. Sampling problems

4. Analytical problems

5.

Sample site located at high altitude

EMEP/CCC-Report 9/2001



Adoosousoads aouadsalonyy olwole - Jnodea pjo) 'S4V-AD
Ajpwosoads ssew - ewse|d pajdnoo AjgAnonpu| 'SIN-dDI
Adoosouoads uondiosge olwole aseuny ayydels) 'SVYV-49
Adoosouyoads uondiosge o1woyy 'SYVY
X Alyauoy dd ‘PO sy ‘Uz ‘nD ‘IN 40 ¥160099 ‘060099 “H¥1009D wopbury psyun
SIN-dOI X " dd ‘PO 'SV ‘UZ ‘nD ‘IN ‘0D ‘@4 ‘UN 4D ‘A ¥/26003S ‘¥15003S ‘YZ1L003S “WS0003S
S4V-AD X Alysuopy BH ¥21003S ‘Y1 1003S “YS0003S “YZ0003S uspsmg
Alyguopy uz ‘o4 ‘uN ‘v H9000MS “HS000MS  "000MS “H2Z000MS eeAo|S
SVYV-49 X ure dd ‘PO ‘Uz ‘nQ ‘IN ‘UN H0100L1d “¥¥0001d “4€0001d "¥1000.Ld [ebnyod
Alyyuopy ad ‘PO ‘uz ‘nD d+00071d puejod
S4V-AJ/SW-dOI X WEEEIT BH ad ‘PO ‘sv ‘UZ'NJ'IN ‘0D ‘a4 ‘U 1D ‘A H66000N
» X EETT dd ‘PO ‘SV ‘Uz ‘nQ ‘IN ‘00 ‘a4 ‘U D ‘A “dS6000N-¥Z6000N
» X LT dd ‘PO sV ‘Uz ‘nd ‘IN ‘0D 4D “d.¥000N
SIN-dOI X EETY dd ‘PO ‘uz 95-GS000N ¥ 1 ¥00ON ‘6£000NH10000ON AemioN
X SHodM § BH ‘ad ‘PO'SY ‘UZ ‘nD ‘IN 40 H16007IN
X S)e9Mm 1 dd ‘PO’sy ‘UZ ‘nD ‘IN 4D “d60007IN spuepsyieN
SVYV-49 X Alysuopy ad ‘PO ‘Uz ‘n) H9100AT “H0LOOAT elneT]
SV X Alyguopy ad ‘PO ‘Uz ‘nd ¥SL00L1 eliuenyin
SYv X Alyyuopy BH ‘ad ‘PO 'SV ‘UZ ‘ND ‘IN‘ UN 4D ‘A IV ¥200031 “410003l puejal|
X » H0600SI
SIN-dOI X Alysuopy ad ‘PO ‘sV ‘UZ ‘nD IN ‘@4 ‘UN 4D ‘A IV “¥2000s!I puejeo|
SIN-dOI X Aptoap dd ‘PO ‘SV ‘UZ ‘nD ‘IN ‘0Q‘@4'UlN 4D ‘A ¥¥0003A “Y20003d
SVYV-49 X Alysuopy ad ‘BH ‘PO ‘sV ‘UZ ‘ND ‘IN ‘00'04‘UNID‘A ¥60003d “¥10003A Auewssn
X Alyguopy dd ‘PO ‘sV ‘Uz ‘nd ‘IN 4O H060044 aouel4
S4V-AD X " BH ¥960014
X " " ¥560014-4€600014
SIN-dOI X Alysuopy dd ‘PO sV ‘UZ ‘nD ‘IN ‘@4 ‘U 4D ‘A “¥260014 “9E€S001d “H21001d “4600014 puejui
X uve qd ‘PO ‘sV ‘Uz ‘nd ‘IN 4D ¥110033 "¥4600033 eluoysy
SIN-dOI X Alyyuopy qd ‘PO ‘sV ‘Uz ‘nD ‘IN ‘o4 49 ¥1€00MA “Y8000MA Jjlewusg
X yeaw/Allea » d€000Z0
X LT dd ‘PO ‘IN ‘U 100020 olignday yoaz)H
X X Alyyuoy ad ‘PO ‘BH ‘sv ‘Uz ‘nJ IN 4O dr00039 wniBjog
spoyjaw Aing Auo jom pouad
[eonAjeuy sojdwes Budwes s|ejaw AreaH sajis Aniyuno)

‘6661 U1 uonyvidioaad ui sypjow davay fo sisjpup puv Suljdwps nogy uoyDULIOfUl [DLIUIL)

‘¢ 219v1




1002/6 10dag-0D)/ddNA

Adoosoujoads aouaosalonyy olwoje Jnodea pjo  :S4V-AD
AnswoJoads ssew - ewse|d pajdnoo Ajaaonpui 'SIN-dDI
Adoosonoads uondiosqe ojwole aoceuin) sjydels)  Qyy-49
Adoosoujoads uondiosqe diwoyy 'SYV
S-dOI yoed | -18)14 Alyzuon dd ‘PO ‘sv ‘Uz ‘nD ‘IN 4D H160099 ‘4060099 “H1009D wopbury papun
S4V-AD sdey} pjo9 yucl BH d20003s uspams
dd ‘PO ‘Uz ‘nQ ‘IN ‘U 4D ‘A H9000MS “HS000MS “H000MS “HZ000MS ENBAOIS

S4V-AD sdeJ} pjoo uye-cl BH ¥66000N ‘OZ7¥000N

Yoedgz-1a)14 :660N ‘ad ‘PO ‘sv
SIN-dOI ‘loA YBIH :Z¥ON (U8 ‘uz ‘nd ‘IN ‘00 U0 ‘A ‘UN H66000N ‘O2000N AemioN
yoed | -19)14 uve dd ‘PO ‘sv ‘uz d60007IN SpuelsyiaN
SYv ‘[OA MOT (eUve ad ‘PO ‘Uz ‘nQ ‘U ‘A dS100L7 eluenyi
SYV-49/SYV yoed|-ie)|14 WNEETTY dd ‘PO ‘uz ‘no H9L00AT "HOLOOA EIAJET
(uenya]) Joyuow-BH Jojuow-6H ulwog - G BH diLeo03l puejal|
(‘Wed) BH ‘qd ‘PO ‘sv

SYV-AJ/SYV-4O ‘IoA "UbBIH PGl | ‘Uz 'nDIN ‘84 ‘U 4D ‘A IV 16008l pue|so|
S-dOI ‘oA yBiH uve ad ‘PO ‘ND ‘IN ‘@4 ‘UN ‘sv¥ ¥600030-420003d “9S0003A-H10003A Aueuen
S4V-AD sdey) pjo uve BH d96001d puejui4

u u Ap@ap | ad ‘@s'syuz nDIN ‘UNIDIY 20L00MA
oXid yoedg-ia)|i4 Upz | ad ‘PO ‘sv ‘Uz ‘nD ‘IN ‘@4 1D H1£00MA°H¥8000MA YS000MA “He000Md Newuad
soed | -18)i4 uve ad ‘PO H€000Z0 “H¥1000Z0 olgnday yoaz)d
yoed | -19)14 dad ‘PO ‘NO ‘IN d700039 wnibjag

pouiad
spoyjaw [eanAjeuy J9|dwesg Buidwes sjejow AAeaH S9)IS Anunog
‘6661 Ul 1 ul sppjouL Lavay fo sisAipuv pupn Suljduips Jnogy UOYDULIOJU [DI2UIL) £ 2]V ]




100Z/6 H0day-00)/ddINA

I

Aipawoupoads ssew yym Aydesbojewolyo seo 'SIN-09
SN-09 " ysy gOH ‘HOH-A ‘HOH-0 d66000N

SN-09 ‘loA yBiH usy $g0d ‘9OH'SHOH ‘saplonsad ‘Hyd 9¢1000N KemioN
‘JoA YBIH pSL soplonsad ‘sg0d d1600SI pugjad|
|oA ybiH PS-1 g0OH ‘SHOH ‘sepionsad ‘sg0d ‘Hvd {€000Z0 dey "yoez9
spoyjauw [esnjhAjeuy lo|dwesg pouad sdod sa)s Anunojp

; Bujdweg ;

‘6661 Ul 41D Ul SJOJ JO SisAipup puv Surjdwvs 1nogn UODULIOfUl [DL2UIL) G ]GV

Andwoupoads ssew yym Aydesbojewolyd seo 'SIN-09
S-09 Jajdwes yjing Alypuopy gOH ‘HOH-4 ‘HOH-P H66000N AemioN
Jajdwes ying Alyuon HOH-ewweb Y16001N puepayieN
Jajdwes g Ayyuopy sgOd‘SHOH ‘seplonsed {20003 puejel|
Js|dwes Yng pgL gOH ‘'SHOH ‘seploiisad ‘sg0d d1600SI puead|
Aluo-jan Alyuon SHOH ‘seplonsed 4700039 wnibleg
spoyjaw [eanhjeuy J9|dwes powad sdOd sa)IS Anunog

; Buidwesg :

‘6661 Ut uoynidida.id ur SgOd Jo sisdjpuv puv Suipdups Jnogy UODWLIOJUI [DI2UIL)  [f 2]GD]




12

6. Concentration level low when compared to nearby stations

7. Extremely long sampling time

8. Sum of wet deposition + dry deposited particles onto the funnel. Unit: ng/m’
day

9. Estimated values

10. Extremely high single sample concentrations

The data have been checked for outliers. Extremely high values, outside four
times standard deviation in a lognormal distribution, have been flagged in the
EMEP database and are excluded from this report.

The data forwarded to the CCC have come in a large variety of formats, and large
resources at the CCC are still used to transform these data into a format suitable
for the new data base (NASA/AMES 1001 transfer files). The CCC has made
available a computer programme which transforms data from simple matrix
formats, e.g. spread sheet formats, into NASA/AMES format. It is very important
that each EMEP participating country gains experience with, and makes use of,
the new format in order to release CCC resources for other important tasks.

2.3.1 Heavy metals

A few data with extremely high detection limits are not included in the report (Cd
in precipitation from Portugal, Hg in precipitation from Ireland, As in
precipitation (wet-only) from Belgium).

Information on the quality of the measurements is also available from the "EMEP
Analytical intercomparison of heavy metals in precipitation — 1999" (Berg and
Aas, 2000). A total of 17 laboratories participated. Two samples contained trace
element concentrations (Pb, Cd, Cu, Ni, As, Co, Zn) typical of precipitation in
Southern Scandinavia, and two samples contained higher concentrations typical of
Central Europe.

The results in Table 6 show that half of the laboratories were outside 25% from
the theoretical value for Cd in the low concentration samples. For the high
concentration samples the corresponding result is about one third of the
laboratories. For lead the results are better; about one third of the low
concentration samples are outside 25% from the theoretical value, while only 2 of
17 laboratories had high-concentration results outside 25%. It should be
emphasised that most laboratories involved measure mainly concentrations similar
to the high concentration samples in their monitoring networks, and therefore
have less experience than others with low concentration samples.

The last field intercomparison on heavy metals in precipitation was carried out in
the framework of HELCOM-EMEP-PARCOM-AMAP activity during 1996. The
exercise was divided in an analytical and a field intercomparison part and
included seven heavy metals: Pb, Cd, Cu, Zn, As, Cr, and Ni. The field
intercomparison part of the exercise was carried out at the German EMEP station
Deuselbach (DE04). The results were extensively discussed at a workshop in
Germany, September 1996, and the major conclusion from this meeting was that
the agreement between the collectors regarding precipitation amount seems to be
satisfactory, and that the outcome of this intercomparison is much more positive
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than in the case of previous exercises. Furthermore, the results for Pb, Cd and
eventually Zn seemed to be acceptable, but problems still remain to be solved for
the other heavy metals considered (WMO, 1997).

Table 6:  Percentage deviation from theoretical concentration values (extract
from Berg and Aas, 2000).

Element No. of laboratories Lab. Identification

Cd (low)

0-10% 2 57

10-25% 6 4,9 11,12,13, 14

>25% 8 1,2, 6, 8,10, 15, 16, 17

Cd (high)

0-10% 11 1,2,4,5,7,9, 11,12, 13, 14, 15
10-25% 1 17

>25% 5 6, 8, 10, 16, 17

Pb (low)

0-10% 8 1,5, 8,9, 11,13, 14, 15
10-25% 3 7,10, 16

>25% 5 2,4,6,12,17

Pb (high)

0-10% 10 1,3,4,5,7,9,11,13, 14, 15
10-25% 5 6, 8,12, 16, 17

>25% 2 2,10

The geographical gradients for Pb, Cd and Hg in precipitation and air for 1999
seem to be reasonable. Pb in aerosols and precipitation (wet-only sampler) have
concentration maxima for BE4 (Knokke). There are, however, also a data set
from a bulk sampler for the same station which shows considerably lower
concentrations for Pb (a factor of ten). For zinc the concentrations are highest for
the bulk sampler. This may be due to inrepresentative site location for the
samplers, sampling or analytical problems The Belgian laboratory did not
participate in the 1999-intercomparison. Estonian sites have lower concentration
values for Pb in precipitation than the adjacent sites in Southern Finland, which
seems strange. A similar pattern was also observed in 1997 and 1998. For Pb, the
Estonian laboratory (2) reported results in the intercomparison between 30 and
60% from the theoretical value. Portuguese Pb concentrations are low — so they
should be. The concentrations of Hg in air at NO42 are probably 20% higher than
they are supposed to be, which is due to sampling problems.

2.3.2 POPs

It is generally difficult to give full credit to the information content in the POP
data. Different sampling and analysis techniques make it difficult to compare data.
For example, the Icelandic station has generally lower concentrations than the
high Arctic NO0042G, which is reasonable, considering the geographical location
in relation to known source areas, but the differences are also due to different data
handling and analysis techniques. Iceland subtracts blanks, whereas Norway does
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not. A few data with extremely high detection limits are not included in the report
(Precipitation data from Ireland and Belgium).

We will have more knowledge on the quality of the data when the analytical
intercomparison on POPs, carried out in the framework of EMEP, is finished early
2002. Preliminary results from Round 1 (analysis of standards) were promising,
showing that most laboratories are able to analyse standards within + 30%.
Figure 2 and Figure 3 show the results for benzo(a)pyrene and PCB28. In the next
step of the intercomparison, real samples will be analysed.
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Figure 2: EMEP, analytical intercomparison on POPs measurements:
Preliminary results for benzo(a)pyrene.
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Figure 3: EMERP, analytical intercomparison on POP measurements:
Preliminary results for PCB-28.
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3. Presentation of the measurement data
3.1 Maps of heavy metal concentrations over Europe

Annual averages of Pb and Cd from the 1999 precipitation and air data are
presented in maps (Figure 4-Figure 7). The yearly precipitation mean
concentrations have been calculated from daily, weekly or monthly reported
values as precipitation-weighted averages. Average air concentrations are
arithmetic averages of the reported values.

It should be noticed that only a few countries in Southern and Eastern Europe
have reported data for heavy metals in precipitation. With the exception of the
Baltic States, Czech Republic and Slovakia, there are no aerosol data reported
from Southern and Eastern Europe. Also from Scandinavia and the westernmost
part of Europe there are few data on air concentrations.

3.1.1 Lead in precipitation

The stations have been located away from local sources and are as far as possible
representative for a larger region. The lowest concentrations of Pb during 1999
are found in northern Scandinavia, Iceland, Ireland and Portugal, where the annual
averages are below 1 ug Pb/l (Figure 4). Increasing gradients can be seen
eastward with peaks around 5-6 pg Pb/l at Czech stations. The main road from
Praha to Brno is not far from CZ3 (Kosetice). Usage of Pb in petrol (or as petrol
additive) has decreased much more in the Western European countries relatively
to the Eastern European countries over the last years (Pacyna, MSC/West, pers.
comm.).

3.1.2 Cadmium in precipitation

In Scandinavia the annual mean values of Cd are below 0.05 pg Cd/l1 (Figure 5).
An increasing gradient can be seen south. The highest concentrations of Cd are
reported from the Belgian and the Czech stations. The high concentrations of
cadmium in Belgium are probably due to emissions from Hoboken smelter which
produce metals. The emissions of Cd have also decreased in Europe in recent
years, but not so much as for Pb.

3.1.3 Lead in aerosols

Figure 6 presents the annual averages of Pb in air in 1999. The lowest
concentrations (below 1 ng Pb/m3) can be seen at Svalbard (NO42), Iceland and
Greenland. Concentration maximum is seen at the Belgium station. Relatively
high concentrations of Pb in aerosols can also be seen at the Slovakian sites,
which may be due to industry in the region Ruzomberok — Liptovsky Mikaulas
(Riihling et al., 1998).

3.1.4 Cadmium in aerosols

Cadmium in aerosols is presented in Figure 7. The lowest concentrations (below
0.10 ng Cd/m3) are reported from Svalbard and Norway. An increasing gradient
can be seen southeastward, with the highest concentration maxima at the Belgian
and also the Slovak stations. The relatively high concentrations of Cd reported
from the Slovakian stations may mainly be due to emissions from cupper smelters
in the Legnica - Glogow basin in Southern Poland (Riihling et al., 1998).
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Figure 5:  Cadmium in precipitation, 1999 (ug/l).
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Figure 7:  Cadmium in aerosols, 1999 (ng/m3).
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3.2 Temporal trends for lead in aerosols

Figure 8 shows temporal trends for lead in aerosols at 9 stations for which there
have been reported data from for at least six years. Several countries in Europe
have reduced their emissions of Pb which can be seen in the decreasing level in
the Pb concentrations at DE4, DK3 and NL9. For CZ3, GB91, LT15, LV10,
NO42 and SK4 no clear trends can be noticed for the relatively short period of
monitoring. A marked seasonal variation in the level of Pb can be seen at NO42
with highest concentrations during the high Arctic winter. This is due to the
positions of major weather systems: In winter and spring, a high pressure system
over Siberia pushes the Arctic front far to the south, so that important polluted
areas are within the Arctic air mass.
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Figure 8: Temporal trends of Pb in aerosols at different EMEP sites.
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Figure 8, cont.
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3.3 Concentrations of HCHs

Figure 9 and Figure 10 show temporal trends for a-HCH and y-HCH in air at
6 stations. The concentration level of a-HCH at the Norwegian stations is
relatively high compared to the other stations, but decreasing. This is probably
due to higher input of technical HCH at high latitudes. Almost 80% of the
remaining use of a-HCH in Europe in 1996 were assigned to the new states of the
former Soviet Union (422 t of technical HCH) (Breivik et al., 1999). The other
20% were attributed to usage in some former eastern European countries (Breivik
et al., 1999). Iceland is influenced by westerly airmasses which explain the lower
concentrations seen at ISO091R.
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Figure 9:  Annual weighted means for alpha-HCH during 1992-1999.
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Figure 10: Annual weighted means for gamma-HCH during 1992-1999.
Lista (NOOO99R) at the southern coast of Norway, shows high concentrations of
v-HCH in air, which may be due to long range transport from southern parts of

Europe. According to Centre International d'Etudes du Lindane (CIEL, 1998), the
average annual lindane consumption in Europe was 2130 t during the period from

EMEP/CCC-Report 9/2001



21

1992 to 1997. France was the major user of lindane in Europe during this period,
with an annual average consumption of 1600 t (CIEL, 1998).

3.4 Concentrations of benzo(a)pyrene

Benzo(a)pyrene (also other PAHs) is rapidly destroyed by UV. In the absence of
local sources, therefore, a pronounced seasonal trend is to be expected, which is
seen especially for CZ03 (Figure 11).
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Figure 11: Concentrations of benzo(a)pyrene in air+aerosol at two EMEP-
stations, 1999.

3.5 Annual summaries

Annual summaries of heavy metals in precipitation and air are given in Annex 1
and Annex 2, respectively. Annual summaries for POP data are seen in Annex 3
and Annex 4. The precipitation component summaries contain:

¢ the precipitation weighted arithmetic mean value,

e the minimum and maximum daily concentrations,

e the number of data below the detection limit,

e the number of samples for a specified component

e a flag which gives information about the quality of the data,

e and a sampling flag which gives information about the sampling procedures.
The wet depositions have been obtained by multiplying the weighted mean con-
centration by the total amount of precipitation in the period. The concentrations

for days with missing precipitation data have consequently been assumed to be
equal to the weighted average of the period.
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For air components the arithmetic mean and the geometric mean have been com-
puted together with their standard deviations. The definitions are given on the
next three pages. The geometric standard deviation is a dimensionless factor. As a
measure of the completeness of the dataset, the number of samples analysed in the
period has been printed.

In the computations of mean values and other statistics, the concentrations below
the detection limit have been set equal to one half of the actual limit. An overview
of the statistics and definitions is given below.

W.mean

Arit mean

Arit sd

Geom mean

Geom sd

¢ is the precipitation weighted arithmetic mean concentration
used for precipitation components:

i

R 1

b= Yep
Zpt

where pj is precipitation amount day i with the measured con-

centration cj of a specific component.

c, is the arithmetic mean value used for air components only,
and N is number of days with data:

o=y e

sdy 1s the arithmetic standard deviation from the arithmetic
mean value. It is computed for air components only:

™
e
|
2
S~—"
L)
N~

¢, 1s the geometric mean value used for air components only,

and it is computed from the arithmetic mean of In c:

%:%-Zi:lnci

c, =exp (%)

sdg is the geometric standard deviation from the geometric mean
value. It is computed for air components only, and it is based on
the standard deviation of In c:
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Z(lnci - %)2 :

N-1

sdinc =

sd, = exp (sdlinc)

is the minimum value reported for a specific component, and it is
printed both for precipitation and air components.

is the 50 percentile, defined as above and computed for air data
only.

is the maximum value reported for a specific component, and it is
given for precipitation and air components.

is the wet deposition of a specific precipitation component. The
deposition is the product of the total precipitation amount
measured and the weighted arithmetic mean of a component
measured at a site.

is the number of data below the detection limit (not used for pre-
cipitation amount).

is the number of samples for a specific component.

is a two-character code which gives information on the resolution
of the reported data. Usually the resolution reported is the same
as the sampling period, but not always. The code used in this
report is:

H: hourly

D: daily

DI1: one-day each week
D2: two-days each week
W:  weekly

WC: weekly with change the first day each month
WI1: one-week each month
W2:  two weekly

W4:  four-weekly

M:  monthly

Y: yearly

is a flag which gives information on the quality of the data

The units used for the results in this report are given in Table 7.
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Table 7:  Units used for the measured components.

Components Unitsl\;ci)rr] V'\\/Ilé)r?ean, Units for depositions
Amount precipitation mm mm

Heavy metals in precipitation ug/l ug /m’
Mercury in precipitation ng/l ng//m2
Heavy metals in air ng/m®

Mercury in air ng/m3

POPs in precipitation ng/l ng/m2

PAHs in air ng/m3

Pesticides, HCB and PCBs in air pg/m®

3.6 Monthly summaries

Monthly averages of heavy metals are given in Annexes 5-8. The monthly mean
values of precipitation data are precipitation weighted arithmetic averages.
Average air concentrations are arithmetic averages of the reported values.

Data which do not have monthly resolution, but have parts of the sample in one
month and parts in the following have estimated monthly means. The precipitation
data have been treated like this: If e.g. a weekly sample has 5 days in one month
and 2 days in the next, 5/7 parts of the precipitation will be assigned to the first
month and 2/7 parts to the next month, while the concentrations are assumed to be
equal. The precipitation weighted monthly averages are then calculated as the
estimated monthly deposition divided by the monthly precipitation amount.

For air samples starting and ending in different months weighted averages are
calculated in a similar way. All values are multiplied with the number of days
within a given month. The average is obtained by dividing the sum of these values
with the number of days with measurements in that month.

3.7 Update

The data compiled in this report represent the best data available at present.
If any further errors are detected, the data will be corrected in the database.
It is important that the users make certain that they have access to the most recent
version of the database. For the data presented here the latest alteration is
15 August 2001. Scientific use of the EMEP data should be based on fresh copies
of the data. Copies can be requested from the CCC (e-mail: torunn.berg@nilu.no).
Information about the EMEP measurement network can be found at CCC's
internet pages at http://www.nilu.no/projects/ccc/index.html.
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4. Conclusions and recommendations

The lowest concentrations of Pb and Cd are generally observed in northern
Scandinavia, Greenland, Iceland, and the westernmost part of Europe. Increasing
gradients can be seen eastward. Several countries in Europe have reduced their
emissions of Pb which can be seen in the decreasing level in the Pb concentrations
at several stations. However, no clear trends can be noticed for other stations.

The concentration level of a-HCH and y-HCH at the Norwegian and the Icelandic
stations are decreasing. For the other stations no clear trends can be noticed for
the relatively short period of monitoring.

There is a general need for more measurement sites with high quality data. Few
stations in central parts of Europe, the Mediterranean region and the most eastern
part of Europe have reported data for heavy metals in precipitation. The site
density is also low for heavy metals in air in Scandinavia, the Mediterranean
region and eastern Europe. Data for POPs have been reported only from countries
around the North and Baltic Seas, in the Arctic and from the Czech Republic.

Several countries have still not reported any data to the database. CCC has,
however, got access to data from OSPARCOM (Oslo and Paris Conventions for
the prevention of marine pollution), so a few of these countries are nevertheless
included in the report. CCC will still appreciate receiving old data for the
database. These data will be quality checked and transferred to the database in the
same way as newer data. It is important that the participants give information on
sampling, analytical methods and quality control.
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Annex 1

Annual statistics for heavy metals
in precipitation
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BEOOO4R Knokke
Bulk

January 1999 - December 1999

W. Min
Component mean
As 0.28 0.24
cd 0.87 0.03
Cu 5.20 2.00
Pb 4.22 2.06
Precip - 53.2
BEOOO4R Knokke

Wet only

January 1999 - December 1999

W. Min
Component mean
cd 0.24 0.03
Cr 3.13 1.60
Cu 9.57 0.90
Hg 0.03 0.01
Ni 3.37 1.90
Pb 22.60 0.68
Precip - 22.8
Zn 23.39 7.10
CzZ0001R Svratouch

January 1999 - December 1999
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Component mean
cd 0.34 0.08
Mn 9.21 0.80
Ni 1.86 0.40
Pb 5.68 1.80
Precip - 0.0
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W. Min
Component mean
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Pb 4.03 0.40
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Cz0003R Kosetice

January 1999 - December 1999

W. Min
Component mean
cd 0.22 0.02
Mn 9.19 1.00
Ni 2.72 0.39
Pb 4.98 0.80
Precip - 0.2
DEOOO1R Westerland

January 1999 - December 1999

W. Min
Component mean
As 0.11 0.07
cd 0.06 0.03
Co 0.04 0.01
Cr 0.15 0.04
Cu 2.50 1.10
Fe 12.76 1.00
Hg 12.79 6.40
Mn 1.63 0.30
Ni 0.89 0.46
Pb 1.20 0.63
Precip - 13.2
v 0.45 0.05
Zn 19.06 9.10
DEOOO02R Langenbrugge

January 1999 - December 1999

W. Min
Component mean
As 0.14 0.02
cd 0.17 0.01
Co 0.08 0.01
Cr 0.38 0.07
Cu 2.56 0.40
Fe 59.38 5.00
Mn 4.74 0.48
Ni 1.93 -0.27
Pb 2.88 0.30
Precip - 0.0
v 0.63 0.08
Zn 28.95 3.00
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DEOOO4R Deuselbach Germany

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.12 0.04 0.39 0 40 )
Ccd 0.11 0.04 0.36 0 40 W
Co 0.06 0.01 0.27 0 40 1)
Cr 0.28 0.12 0.74 0 39 W
Cu 1.50 0.23 4.50 0 40 W
Fe 60.29 15.00 221.00 0 40 0]
Mn 4.52 1.08 18.07 0 39 0]
Ni 1.12 0.23 2.86 0 39 0]
Pb 2.44 0.51 8.17 0 40 W
Precip - 0.7 73.9 0 47 W
\ 0.46 0.13 1.38 0 40 W
Zn 31.09 0.00 85.70 0 41 0]
DEOOO9R Zingst Germany

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.12 0.03 0.90 0 42 W
Co 0.02 0.01 0.08 0 41 W
Cr 0.13 0.03 0.33 0 40 W
Cu 3.03 0.10 21.30 0 44 W
Fe 20.72 10.10 53.50 0 41 W
Hg 11.69 5.00 85.40 0 43 W
Mn 2.09 0.47 8.00 0 43 W
Ni 0.87 0.25 4.79 0 41 W
Pb 1.21 0.47 5.07 0 44 W
Precip - 0.8 39.0 0 44 W
v 0.49 0.02 1.61 0 42 W
Zn 10.29 2.10 68.20 0 42 W
DKO0O0O8R Anholt Denmark

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.24 0.03 0.82 0 9 M
cd 0.05 0.03 0.17 0 12 M
Cr 0.24 0.12 0.55 0 11 M
Cu 1.48 0.35 3.29 0 9 M
Fe 88.35 22.00 274.00 0 12 M
Ni 0.36 0.13 1.03 0 11 M
Pb 1.80 0.67 3.93 0 12 M
Precip - 7.0 166.3 0 12 M
Zn 11.84 6.00 38.00 0 12 M
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DKOO31R Ulborg

January 1999 - December 1999

W. Min
Component mean
As 0.08 0.02
cd 0.03 0.01
Cr 0.09 0.00
Cu 0.56 0.00
Fe 34.56 13.00
Ni 0.22 0.13
Pb 0.90 0.42
Precip - 24.6
Zn 6.90 4.00
EEOOO09R Lahemaa

January 1999 - December 1999

W. Min
Component mean
As 0.41 0.10
cd 0.04 0.01
Cr 0.52 0.50
Cu 3.76 0.50
Ni 0.51 0.50
Pb 1.08 0.50
Precip - 0.0
Zn 10.71 5.00
EEOO011R Vilsandi

January 1999 - December 1999

W. Min
Component mean
As 0.53 0.20
cd 0.07 0.01
Cr 0.50 0.50
Cu 7.77 0.50
Ni 0.70 0.50
Pb 0.88 0.50
Precip - 0.0
Zn 33.24 5.00
FIOO0O0SR Uto

January 1999 - December 1999

W. Min
Component mean
cd 0.08 0.03
Cu 2.71 0.56
Fe 84.60 17.96
Mn 4.23 0.93
Ni 0.51 0.25
Pb 3.00 0.75
Precip - 3.7
4 1.02 0.55
Zn 7.84 2.92
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5.80
1.20
16.80
42.4
130.00

Estonia

Max

.70
.60
.50
.60
.20

NO O OO

34.2
120.00

Finland

Max

19.10
302.58
12.86

27.63
71.0
6.08

42.37

Num
bel

[eNeoNeoNoNoNoNoNoNol

Num
bel

15

28

28
42
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Num
bel

[\
~N O Ul U N JN O

Num
bel

[eNeoNeoNoNoNoNoNoNoel

Num QA Samp

sampl

9
12
10

9
12
12
12
12
12

flag flag

ERERERRERRERER

Num QA Samp

sampl

29
64
29
64
29
64
365
66

flag flag

RORRERER

Num QA Samp

sampl

6
30
5
31
6
31
365
31

flag flag

sRviivBviivEviviwl

Num QA Samp

sampl

12
12
12
12
12
12
12
12
12

flag flag

FRRERRERRRERRRER
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FIO017R Virolahti II Finland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.33 0.16 1.29 0 12 M
Ccd 0.12 0.04 0.91 0 12 M
Cr 0.39 0.10 2.31 0 12 M
Cu 1.20 0.64 3.30 0 12 M
Fe 65.91 19.16 208.95 0 12 M
Mn 4.30 1.34 14.22 0 12 M
Ni 0.47 0.29 1.92 0 12 M
Pb 2.71 1.07 12.50 0 12 M
Precip - 10.5 50.8 0 12 M
\ 1.04 0.54 5.45 0 12 M
Zn 6.94 3.67 25.17 0 12 M
FI0036R

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.09 0.04 0.27 0 12 M
cd 0.02 0.01 0.09 0 12 M
Cr 0.09 0.03 0.36 0 12 M
Cu 0.67 0.34 2.59 0 12 M
Fe 6.70 0.75 16.33 2 12 M
Mn 1.14 0.24 3.03 0 12 M
Ni 0.18 0.08 0.56 0 12 M
Pb 0.73 0.25 2.29 0 12 M
Precip - 17.0 101.7 0 12 M
v 0.22 0.12 0.60 0 12 M
Zn 2.54 1.03 6.29 0 12 M
FIOO053R Hailuoto Finland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.14 0.07 0.63 0 11 M
cd 0.08 0.03 0.29 0 11 M
Cr 0.14 0.02 0.79 0 11 M
Cu 1.13 0.47 3.95 0 11 M
Fe 25.32 5.86 152.41 0 10 M
Mn 5.04 0.97 33.95 0 11 M
Ni 0.29 0.14 1.45 0 11 M
Pb 1.80 0.72 8.32 0 11 M
Precip - 4.1 65.7 0 12 M
\ 0.60 0.25 2.66 0 11 M
Zn 9.48 1.86 33.81 0 11 M
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FI0092R Hietajarvi

January 1999 - December 1999

W. Min
Component mean
As 0.11 0.06
cd 0.04 0.01
Cr 0.09 0.01
Cu 0.58 0.13
Fe 15.18 1.91
Mn 1.92 0.32
Ni 0.21 0.12
Pb 1.14 0.55
Precip - 2.1
v 0.40 0.17
Zn 2.81 1.79
FIOO093R Kotinen

January 1999 - December 1999

W. Min
Component mean
As 0.16 0.06
cd 0.04 0.01
Cr 0.10 0.01
Cu 0.71 0.19
Fe 17.85 3.35
Mn 2.71 0.61
Ni 0.23 0.13
Pb 1.31 0.60
Precip - 18.0
v 0.39 0.01
Zn 6.12 1.53
FI0O094R Pesosjarvi

January 1999 - December 1999

W. Min
Component mean
As 0.11 0.05
cd 0.02 0.01
Cr 0.07 0.01
Cu 0.73 0.31
Fe 8.81 0.75
Mn 1.02 0.18
Ni 0.18 0.10
Pb 0.76 0.27
Precip - 2.4
v 0.27 0.10
Zn 1.92 0.66
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Finland

Max Num
bel

.16
.78

o N

10.34
398.98
89.80

25.02
70.2
6.14

59.16

O OO OO OO ONOO

Finland

Max Num
bel

.54
.12
.28
.88
.55
.31
.52

N oo
O wok OO O

93.4
0.97
61.31

[eNeoNeoNoNeoNoNoNeol o N}

Finland

Max Num
bel

.61
.22
.67
.98
.40
.79
.04

N O
H W Wwowo oo

76.6
1.90
18.27

O OO OO ONOWOO

Num QA

Samp

sampl flag flag

12
12
12
12
12
12
12
12
12
12
12

Num QA

EERERERRERERRER

Samp

sampl flag flag

12
12
12
12
12
12
12
12
12
12
12

Num QA

FRRERERRERREIRIRRERRR

Samp

sampl flag flag

12
12
12
12
12
12
12
12
12
12
12

RRERERERRRERRIREIRRER
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FIO095R Vuoskojarvi Finland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.10 0.04 0.77 0 12 M
Ccd 0.01 0.00 0.18 0 12 M
Cr 0.11 0.01 1.02 1 12 M
Cu 0.83 0.32 7.04 0 12 M
Fe 6.77 0.75 68.19 2 12 M
Mn 0.55 0.20 7.73 0 12 M
Ni 0.32 0.11 3.05 0 12 M
Pb 0.50 0.16 5.94 0 12 M
Precip - 4.4 123.9 0 12 M
v 0.11 0.00 1.58 0 12 M
Zn 1.33 0.35 18.26 0 12 M
FI0096R Pallas Finland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
Hg 5.03 2.30 7.60 0 12 M
Precip - 9.0 83.0 0 12 M
FROO90R Porspoder France

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.09 0.02 0.43 0 12 M
Ccd 0.02 0.01 0.07 0 12 M
Cr 0.16 0.06 0.43 0 12 M
Cu 0.92 0.49 3.03 0 12 M
Ni 0.30 0.10 0.73 0 12 M
Pb 1.86 0.57 10.71 0 12 M
Precip - 9.0 213.0 0 12 M
Zn 2.47 1.22 15.68 0 12 M
GBO014R High Muffles United Kingdom

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.24 0.07 0.79 0 12 M
Ccd 0.07 0.03 0.31 0 12 M
Cr 0.19 0.00 1.00 1 11 M
Cu 1.41 0.45 3.50 0 12 M
Ni 0.31 0.10 1.10 0 12 M
Pb 2.46 1.00 4.70 0 12 M
Precip - 24.6 178.1 0 12 M
Zn 5.07 0.80 8.80 0 11 M
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GBOO90R East Ruston

January 1999 - December 1999

W. Min
Component mean
As 0.13 0.08
cd 0.04 0.02
Cr 0.29 0.06
Cu 1.28 0.60
Ni 0.35 0.20
Pb 1.89 1.00
Precip - 31.8
Zn 5.53 2.50
GBO0O91R Banchory

January 1999 - December 1999

W. Min
Component mean
As 0.10 0.03
cd 0.06 0.02
Cr 0.17 0.00
Cu 1.17 0.30
Ni 0.30 0.14
Pb 0.91 0.31
Precip - 31.9
Zn 3.23 0.80
IEOOO1R Valentia Obs.

January 1999 - December 1999

W. Min
Component mean
As 0.34 0.25
cd 0.03 0.03
Cr 0.26 0.25
Cu 0.74 0.25
Mn 1.34 0.25
Ni 0.28 0.25
Pb 0.30 0.25
Precip - 52.2
\ 1.29 0.25
Zn 15.04 5.40
Al 18.81 6.90
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United Kingdom

Max

.25
.15
.50
.90
.89

O NDNO O

152.0
14.00

United Kingdom

Max

.26
.12
.41
.40
.94
.00

g wwouo oo

.30

Ireland

Max

.60
.07
.60
.00
.20
.50

O U O OO

304.4

5.00
38.30
70.70

Num
bel

[eNeoNoNoNoNoNeNol

Num
bel

OO O OO NOO

Num
bel

=

[y
QOO WOWRENOO-J

Num QA

Samp

sampl flag flag

10
11
10
11
11
11
11
10

Num QA

BRRRERERRRERRER

Samp

sampl flag flag

11
12
11
11
12
12
12
11

Num QA

FERERRRERRXRER

Samp

sampl flag flag

11
11
11
11
11
11
11
12
11
11
11

1
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IEOOO2R Turlough Hill Ireland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.25 0.00 0.60 7 10 1 M
Ccd 0.04 0.03 0.13 6 10 M
Cr 0.26 0.25 0.50 9 10 1 M
Cu 0.86 0.25 1.70 1 10 M
Mn 1.93 0.70 5.10 0 10 M
Ni 0.31 0.25 0.60 8 10 M
Pb 0.55 0.25 1.40 4 10 M
Precip - 36.8 269.8 0 12 M
v 1.36 0.25 5.00 3 10 M
Zn 4.37 2.60 7.30 0 10 M
Al 18.13 9.60 51.60 0 10 M
IS0002R Irafoss Iceland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.04 0.01 0.13 26 34 W
Ccd 0.01 0.01 0.20 21 34 W
Cr 0.12 0.05 0.90 30 34 W
Cu 1.49 0.32 12.20 0 34 W
Fe 148.37 5.00 1968.00 7 34 W
Mn 3.58 0.20 33.10 0 34 W
Ni 0.24 0.05 1.10 12 34 W
Pb 1.39 0.03 7.03 0 34 W
Precip - 0.0 182.3 0 39 W
v 0.36 0.05 3.46 5 34 W
Zn 11.39 1.60 74.30 0 34 W
Al 100.61 5.00 1021.00 3 34 W
IS0090R Reykjavik Iceland

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.05 0.03 0.32 21 39 )
Cd 0.01 0.01 0.10 22 39 W
Cr 0.38 0.05 6.60 8 39 )
Cu 2.29 0.61 43.82 0 39 0]
Fe 191.66 5.00 4566.00 2 39 1)
Mn 4.93 0.90 137.00 0 39 0]
Ni 0.92 0.05 36.03 9 39 0]
Pb 0.74 0.15 6.12 0 39 0]
Precip - 0.0 53.0 0 49 W
Y 0.44 0.05 6.41 1 39 W
Zn 11.09 1.80 224.70 0 39 1)
Al 188.16 31.60 5440.40 0 39 0]
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LTO015R Preila

January 1999 - December 1999

W. Min
Component mean
cd 0.10 0.01
Cu 1.01 0.10
Pb 3.31 0.50
Precip - 0.0
Zn 10.61 3.30
LVO010R Rucava

January 1999 - December 1999

W. Min
Component mean
cd 0.15 0.05
Cu 1.55 0.60
Pb 2.28 0.20
Precip - 21.7
Zn 14.41 6.50
NLOOOSR Kollumerwaard

January 1999 - December 1999

W. Min
Component mean
As 0.32 0.23
cd 0.13 0.06
Cr 0.21 0.21
Cu 1.76 0.64
Ni 0.34 0.20
Pb 1.65 1.10
Precip - 13.5
Zn 9.59 5.00
NLOO91R

January 1999 - December 1999

W. Min
Component mean
As 0.23 0.23
cd 0.05 0.02
Cr 0.21 0.21
Cu 1.50 0.88
Hg 11.13 5.00
Ni 0.36 0.20
Pb 2.71 1.40
Precip - 16.5
Zn 6.27 1.65
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Lithuania
Max Num
bel
2.91 0
14.00 0
86.00 0
86.2 0
286.00 0
Latvia
Max Num
bel
0.57 0
4.90 0
7.00 0
155.9 0
30.90 0
Netherlands
Max Num
bel
0.68 9
0.41 0
0.21 12
7.66 0
0.83 8
2.32 0
79.7 0
22.20 0
Max Num
bel
0.23 12
0.15 3
0.21 12
3.42 0
95.00 0
0.75 5
5.59 0
141.6 0
20.90 1

Num QA

Samp

sampl flag flag

49
49
49
50
49

Num QA

WC
WC
WC
WC
WC

Samp

sampl flag flag

11
11
11
12
11

Num QA

ERERERR

Samp

sampl flag flag

12
12
12
12
12
12
12
12

Num QA

wWa
w4
wWa
w4
w4
w4
W4
w4

Samp

sampl flag flag

12
12
12
12
46
12
12
51
12

W4
W4
W4
W4
W

W4
W4

W4



NOOOO1R Birkenes

January 1999 - December 1999

W. Min
Component mean
cd 0.04 0.00
Pb 1.50 0.12
Precip - 0.0
Zn 4.38 0.52
NOOO39R Kaarvatn

January 1999 - December 1999

W. Min
Component mean
cd 0.02 0.00
Pb 0.20 0.04
Precip - 0.0
Zn 2.05 0.23
NOOO41R Osen

January 1999 - December 1999

W. Min
Component mean
Ccd 0.04 0.00
Pb 1.05 0.10
Precip - 0.0
Zn 7.07 1.04
NOO047R Svanvik

January 1999 - December 1999

W. Min
Component mean
As 1.41 0.05
Ccd 0.08 0.00
Cr 0.32 0.10
Co 0.37 0.00
Cu 13.99 0.40
Pb 0.82 0.03
Ni 11.07 0.10
Precip - 0.0
Zn 8.36 0.76
NOOO55R Karasjok

January 1999 - December 1999

W. Min
Component mean
cd 0.03 0.00
Pb 0.44 0.00
Precip - 0.1
Zn 5.76 0.10

Norway

Max

0.26
5.59
128.0
63.15

Norway

Max

0.10
1.60
95.0
11.69

Norway

Max

0.33
6.74
47.8
36.43

Norway

Max

37.02

31.19
22.29
765.45
16.24
598.97
70.9
157.70

Norway

Max

0.15
4.24
89.3
53.90

Num
bel

oo onN

Num
bel

o O W

Num
bel

o OoN

Num
bel

OO NOORFR & ~W

Num
bel

= O~

39

Num QA Samp
sampl flag flag

54 WC
52 WC
60 WC
53 WC

Num QA Samp
sampl flag flag

54 WC
54 WC
62 WC
54 WC

Num QA Samp
sampl flag flag

49 WC
49 WC
57 WC
46 WC

Num QA Samp
sampl flag flag

52 WC
52 WC
52 WC
52 WC
52 WC
52 WC
52 WC
60 WC
52 WC

Num QA Samp
sampl flag flag

48 WC
48 WC
60 WC
48 WC
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NOOO56R Hurdal

January 1999 - December 1999

W.
Component mean
cd 0.03
Pb 1.18
Precip -
Zn 6.26
NOOO92R gverbygd

Min

0.00
0.16

0.0
1.73

January 1999 - December 1999

W.
Component mean
As 0.08
cd 0.01
Cr 0.12
Co 0.01
Cu 0.34
Fe 8.9
Pb 0.55
Mn 1.30
Ni 0.14
Precip -
v 0.07
Zn 5.65
NOOO93R Valdalen

Min

.05
.00
.10
.00
.05
5.0
0.07
0.25
0.10

0.0
0.05
0.69

[ocNeoNeNoNe]

January 1999 - December 1999

W.
Component mean
As 0.08
cd 0.10
Cr 0.37
Co 0.03
Cu 1.13
Fe 12.7
Pb 0.69
Mn 2.27
Ni 0.47
Precip -
v 0.15
Zn 9.55
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Min

.05
.01
.10
.00
.12
5.0
0.11
0.25
0.10

0.0
0.05
1.27

loNeoNoNeNel

Norway

Max

0.19
5.83
93.4
43.15

Norway

Max

.54
.07
72
.09

[oNeoNeNe)

123.9
4.27
24.36
0.68
75.5
0.38
87.46

Norway

Max

.42
.86
.11
.35

O b OO

169.9
3.83
13.88
10.87
35.5
0.80
63.51

Num Num QA Samp
bel sampl flag flag
8 52 WC
0 52 WC
1 51 WC
0 51 WC
Num Num QA Samp
bel sampl flag flag
33 49 WC
23 49 WC
44 49 WC
30 49 WC
3 49 WC
34 49 WC
0 48 WC
11 49 WC
35 49 WC
6 55 WC
32 49 WC
0 49 WC
Num Num QA Samp
bel sampl flag flag
38 54 WC
0 53 WC
31 54 WC
15 54 WC
0 54 WC
41 54 WC
0 54 WC
8 54 WC
18 54 WC
2 60 WC
19 54 WC
0 53 WC
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NOO094R Moesvatn Norway

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.09 0.05 0.51 29 47 WC
Ccd 0.05 0.00 0.23 8 48 WC
Cr 0.13 0.10 4.67 42 48 WC
Co 0.02 0.00 0.08 19 48 WC
Cu 1.98 0.13 10.59 0 48 WC
Fe 6.2 5.0 59.9 40 49 WC
Pb 1.08 0.17 5.01 0 47 WC
Mn 1.42 0.25 11.53 8 49 WC
Ni 0.32 0.10 2.41 26 48 WC
Precip - 0.0 61.5 1 50 WC
\ 0.16 0.05 0.82 17 49 WC
Zn 6.64 0.88 44.18 0 48 WC
NOOO95R Ualand Norway

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.09 0.05 0.45 34 57 WC
cd 0.02 0.00 0.14 20 57 WC
Cr 0.12 0.10 0.34 49 57 WC
Co 0.01 0.00 0.12 35 57 WC
Cu 0.22 0.05 1.66 13 57 WC
Fe 7.1 5.0 120.5 44 57 WC
Pb 0.86 0.05 4.25 0 57 WC
Mn 0.74 0.25 15.79 21 57 WC
Ni 0.12 0.10 1.29 46 57 WC
Precip - 0.1 147.5 0 60 WC
v 0.41 0.05 1.53 1 57 WC
Zn 2.32 0.05 14.60 2 57 WC
NOOO99R Lista Norway

January 1999 - December 1999

W. Min Max Num Num QA Samp
Component mean bel sampl flag flag
As 0.22 0.05 1.08 16 53 WC
cd 0.03 0.00 0.45 12 53 WC
Cr 0.20 0.10 2.18 33 53 WC
Co 0.04 0.00 0.19 10 53 WC
Cu 1.73 0.05 15.37 1 52 WC
Hg 9.71 6.10 17.50 0 11 WC
Pb 1.50 0.15 6.96 0 52 WC
Ni 0.36 0.10 5.79 21 53 WC
Precip - 0.0 81.5 0 59 WC
v 0.65 0.10 3.92 0 53 WC
Zn 7.44 0.36 36.03 0 51 WC

EMEP/CCC-Report 9/2001



42

PLO0O4R Leba

January 1999 - December 1999

W. Min
Component mean
cd 0.08 0.02
Cu 3.80 1.90
Pb 2.75 1.84
Precip - 19.6
Zn 7.82 2.58
PTO001R Braganca

January 1999 - December 1999

W. Min
Component mean
Cu 1.97 0.33
Mn 8.30 1.07
Ni 0.86 0.78
Pb 0.65 0.65
Precip off - 4.60
Zn 154.41 2.00
PTO003R V. Do Castelo

January 1999 - December 1999

W. Min
Component mean
Cu 2.56 0.85
Mn 2.91 1.07
Ni 0.94 0.78
Pb 0.76 0.65
Precip off - 4.00
Zn 14.81 2.00
PTO004R Monte Velho

January 1999 - December 1999

W. Min
Component mean
Cu 1.34 0.33
Mn 3.80 1.07
Ni 1.06 0.78
Pb 0.68 0.14
Precip off - 0.60
Zn 12.68 2.00
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Poland

Max Num
bel
0.18 0
7.86 0
5.04 0
194.9 0
22.94 0

Portugal
Max Num
bel
9.94 2
57.74 13
2.59 33
0.65 36
55.80 0
3213.00 0

Portugal
Max Num
bel
23.14 0
28.39 32
3.25 75
5.60 75
176.70 0
110.00 0

Portugal
Max Num
bel
8.24 3
15.91 20
5.03 38
1.87 48
63.50 0
80.00 0

Num QA Samp

sampl

12
12
12
12
12

flag flag

ERERR

Num QA Samp

sampl

36
36
36
36
36
36

flag flag

vBlviivBvilvlw]

Num QA Samp

sampl

85
85
85
85
86
85

flag flag

vRvivEviviwl

Num QA Samp

sampl

50
50
50
50
54
50

flag flag

vBvvEvilvilw)



PTO0010R

January 1999 - December 1999

W. Min
Component mean
Cu 1.94 0.33
Mn 9.27 1.07
Ni 2.25 0.78
Pb 1.05 0.65
Precip off - 0.00
Zn 60.23 8.00
SEOO002R Rorvik

January 1999 - December 1999

W. Min
Component mean
Hg 9.43 6.40
Precip - 9.0
SEOOO5R Bredkalen

January 1999 - December 1999

W. Min
Component mean
As 0.12 0.07
cd 0.05 0.01
Co 0.01 0.01
Cr 0.27 0.10
Cu 1.02 0.42
Hg 4.17 2.00
Mn 5.51 0.50
Ni 0.22 0.05
Pb 0.71 0.34
Precip - 12.0
v 0.18 0.05
Zn 14.08 3.13
SEOO11R Vavihill

January 1999 - December 1999

W. Min
Component mean
Hg 10.38 6.90
Precip - 15.0

Max Num
bel
7.05 2
50.91 7
24.41 18
13.99 28
89.00 0
357.00 0
Sweden
Max Num
bel
18.70 0
110.0 0
Sweden
Max Num
bel
0.21 7
0.15 1
0.03 3
0.94 2
1.84 0
6.60 0
14.80 0
0.66 1
2.42 0
97.0 0
0.53 0
34.15 0
Sweden
Max Num
bel
20.50 0
107.0 0

Num QA Samp
sampl flag flag

38
40
40
40
52
40

slviivBvilvlvl

Num QA Samp
sampl flag flag

11 M
11 M
Num QA Samp

sampl flag flag

11 M
11 M
11 M
11 M
11 M
12 M
11 M
11 M
11 M
12 M
11 M
11 M
Num QA Samp

sampl flag flag

12 M
12 M

43
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SEO0012R Aspvreten

January 1999 - December 1999

W.
Component mean
As 0.21
cd 0.08
Co 0.02
Cr 0.48
Cu 1.57
Hg 12.29
Mn 3.35
Ni 0.34
Pb 2.22
Precip -
4 0.76
Zn 11.59
SEOO051R Arup

Min

.10
.03
.01
.20
.69
.00
.50
.15
.99

OO WOOoOooOo

0.39
5.03

January 1999 - December 1999

W.
Component mean
As 0.14
cd 0.10
Co 0.02
Cr 0.29
Cu 1.63
Mn 3.36
Ni 0.27
Pb 2.38
Precip -
Y 0.89
Zn 12.04
SE0097R Gardsjon

Min

.10
.01
.01
.09
.39
.10
.05
.63

oo NeoNoNoNoNe)

0.19
5.45

January 1999 - December 1999

W.
Component mean
As 0.10
cd 0.05
Cr 0.24
Ni 0.21
Pb 1.65
Precip -
Zn 11.73
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Min

.08
.01
.15
.05
.99

O OO oo

2.98

Sweden

Max Num
bel

.71
.26
.12
.13
.48
.90
.60
.34
.54

95.0

2.12
47.21

= W
R oo OO O

~J
eNeoNeoNoNeoNoNeoNoNeNoRoN

Sweden

Max Num
bel

.25
.43
.07
.56
.31
.80
.83

O WU OO oo

179.0
2.17
32.93

OO OO WOOO WO

Sweden

Max Num
bel

.11
.11
.39
.45

[oNeNoNe]

199.0
26.06

OO O OO W

Num QA Samp

sampl

10
10
10
10
10
12
10
10
10
10
10
10

flag flag

FRRERERERRRERRIREIRRERRR

Num QA Samp

sampl

12
12
12
12
12
12
12
12
12
12
12

flag flag
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Num QA Samp

sampl

11
11
11
11
11
11
11

flag flag

ERERERRERER



SKO002R Chopok

January 1999 - December 1999

W. Min
Component mean
Al 24.73 11.00
Fe 42.49 17.00
Mn 5.19 1.80
Precip - 26.5
Zn 40.20 11.00

SKO004R Stara Lesna

January 1999 - December 1999

W. Min
Component mean
Al 19.55 8.00
Fe 21.04 7.00
Mn 3.93 2.20
Precip - 13.4
Zn 13.32 7.00
SKOO0O05R Liesek

January 1999 - December 1999

W. Min
Component mean
Al 22.51 10.00
Fe 17.26 3.00
Mn 4.87 2.20
Precip - 16.5
Zn 89.94 9.00
SKOO06R Starina

January 1999 - December 1999

W. Min
Component mean
Al 24.40 13.00
Fe 17.34 7.00
Mn 3.27 1.00
Precip - 24.3
Zn 15.54 7.00

Slovakia

Max

54.00
122.00
14.30
227.0
106.00

Slovakia

Max

66.00
215.00
6.50
161.7
47.00

Slovakia

Max

78.00
63.00
13.80
193.3
437.00

Slovakia

Max

74.00
57.00

6.40
121.0
23.00

Num
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Num QA Samp
sampl flag flag

12 M
12 M
12 M
12 M
12 M

Num QA Samp
sampl flag flag

12 M
12 M
12 M
12 M
12 M

Num QA Samp
sampl flag flag

12 M
12 M
12 M
12 M
12 M

Num QA Samp
sampl flag flag

12 M
12 M
12 M
12 M
12 M
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Annex 2

Annual statistics for heavy metals in air
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BE0OOO4R Knokke Belgium

January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Cd 2.00 0.00 2.00 1.00 2.00 2.00 2.00 100.0 12 12 M
Cu 24.28 4.84 23.89 1.19 20.00 22.00 38.00 100.0 1 12 M
Ni 12.91 1.88 12.79 1.16 10.00 13.00 16.00 100.0 2 12 M
Pb 23.19 4.16 22.93 1.19 20.00 20.00 30.00 100.0 6 12 M
Zn 36.62 17.65 32.26 1.76 13.00 41.00 65.00 100.0 0 12 M
Cz0001R Svratouch Czech Republic
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
cd 0.31 0.41 0.19 2.63 0.02 0.18 2.85 14.8 0 54 D1
Pb 8.38 5.68 6.76 1.96 2.00 7.00 31.00 14.5 0 53 D1
CZ0003R Kosetice Czech Republic
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Cd 0.41 0.54 0.27 2.53 0.03 0.32 3.80 15.3 0 56 D1
Pb 6.61 4.88 5.25 2.20 0.00 6.00 24.00 15.3 0 56 D1
DEOOO1R Westerland Germany
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.55 0.33 0.47 1.80 0.17 0.46 1.34 100.0 0 12 M
cd 0.17 0.10 0.15 1.94 0.04 0.16 0.36 100.0 0 12 M
Cu 1.84 0.83 1.67 1.60 0.64 1.49 3.60 100.0 0 12 M
Fe 90.41 33.94 83.97 1.50 37.00 90.00 155.00 100.0 0 12 M
Mn 3.12 1.26 2.86 1.56 1.11 2.98 5.52 100.0 0 12 M
Ni 1.06 0.46 0.94 1.71 0.36 1.07 1.62 100.0 0 12 M
Pb 5.24 2.35 4.78 1.57 2.26 4.79 9.61 100.0 0 12 M
DEOOO2R Langenbrugge Germany
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.75 0.34 0.69 1.50 0.39 0.70 1.65 100.0 0 12 M
Cd 0.21 0.09 0.20 1.55 0.11 0.18 0.36 100.0 0 12 M
Cu 2.60 0.95 2.46 1.42 1.47 2.22 4.75 100.0 0 12 M
Fe 99.46 38.42 93.23 1.46 46.00 92.00 186.00 100.0 0 12 M
Mn 3.85 1.42 3.65 1.39 2.02 3.50 7.58 100.0 0 12 M
Ni 1.04 0.49 0.95 1.54 0.45 0.84 2.23 100.0 0 12 M
Pb 8.67 3.53 7.98 1.57 3.89 9.41 14.65 100.0 0 12 M
DEOOO3R Schauinsland Germany
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.24 0.14 0.20 2.05 0.05 0.21 0.50 100.0 0 12 M
Cd 0.09 0.04 0.09 1.53 0.03 0.09 0.16 100.0 0 12 M
Cu 1.38 0.57 1.25 1.67 0.44 1.35 2.17 100.0 0 12 M
Fe 65.02 33.81 53.99 2.06 9.00 60.00 118.00 100.0 0 12 M
Mn 2.02 0.81 1.83 1.67 0.52 1.92 3.41 100.0 0 12 M
Ni 0.64 0.48 0.44 2.81 0.05 0.62 1.49 100.0 0 12 M
Pb 3.81 1.19 3.62 1.45 1.41 3.71 5.91 100.0 0 12 M
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DEOOO4R

Deuselbach

January 1999 - December 1999

Component
As
Cd
Cu
Fe
Mn
Pb

DEOOO5R

Arit Arit Geom

mean sd mean
0.47 0.12 0.46
0.20 0.05 0.20
2.42 0.46 2.37
127.81 27.23 124.39
5.18 0.85 5.11
11.01 2.92 10.69
Brotjacklriegel

January 1999 - December 1999

Component
As
Cd
Cu
Fe
Mn
Ni
Pb

DEOOO7R

mean sd mean
0.65 0.44 0.54
0.12 0.04 0.12
1.15 0.45 1.05
67.37 25.82 62.29
2.33 0.78 2.20
0.94 0.62 0.80
4.83 1.27 4.67
Neuglobsow

January 1999 - December 1999

Component
As
Ccd
Cu
Fe
Mn
Ni
Pb

DEOOOSR

mean sd mean
0.92 0.35 0.86
0.30 0.20 0.24
1.66 0.61 1.55
72.89 31.68 67.71
3.01 1.43 2.78
0.88 0.32 0.82
8.57 3.83 7.79
Schmucke

January 1999 - December 1999

Component
As
Cd
Cu
Fe
Mn
Ni
Pb

DEOOOSR

mean sd mean
0.44 0.20 0.36
0.27 0.13 0.23
1.66 0.66 1.54
78.05 38.38 69.11
3.31 1.27 3.10
0.80 0.38 0.73
7.01 2.39 6.68
Zingst

January 1999 - December 1999

Component
As
Cd
Cu
Fe
Mn
Ni
Pb

DKOOO3R

mean sd mean
0.60 0.27 0.54
0.18 0.07 0.16
2.36 1.11 2.12

74.42 36.80 67.67
3.01 1.36 2.78
1.46 0.51 1.37
7.25 3.71 6.40
Tange

January 1999 - December 1999

Component
As
Ccd
Cr
Cu
Fe
Ni
Pb
Zn

Arit Arit Geom

mean sd mean
0.62 0.64 0.40
0.28 0.23 0.19
0.65 0.69 0.39
1.62 1.91 0.99
108.36 140.19 61.65
1.39 3.88 0.77
5.98 8.18 3.54
13.71 11.69 9.67
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Germany
Geom Min
sd
1.28 0.30
1.29 0.13
1.27 1.21
1.29 61.00
1.21 3.07
1.30 7.02
Germany
Geom Min
sd
1.95 0.20
1.42 0.06
1.64 0.30
1.52 36.00
1.43 1.39
1.77 0.36
1.32 2.59
Germany
Geom Min
sd

Germany
Geom Min
sd

Germany
Geom Min
sd

Denmark
Geom Min

sd
2.73 0.00
2.81 0.00
3.19 0.00
3.12 0.01
2.83 2.38
3.00 0.00
2.86 0.07
2.42 0.77
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DKOOOS5R Keldsnor Denmark

January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.54 0.65 0.33 2.87 0.00 0.36 5.34 83.0 34 303 D
Cd 0.28 0.23 0.18 2.95 0.00 0.22 1.27 83.0 254 303 D
Cr 0.61 0.66 0.35 3.38 0.00 0.39 5.19 83.0 196 303 D
Cu 2.06 2.29 1.21 3.28 0.00 1.37 24.32 83.0 25 303 D
Fe 98.69 99.97 61.69 2.79 2.86 61.49 614.95 83.0 0 303 D
Ni 2.13 2.00 1.43 2.64 0.05 1.56 15.00 83.0 7 303 D
Pb 7.91 9.48 4.52 3.20 0.10 5.05 105.29 83.0 4 303 D
Zn 15.15 12.94 10.20 2.69 0.16 11.23 66.62 83.0 5 303 D
DKOOO8R Anholt Denmark
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.41 0.62 0.25 2.76 0.00 0.24 5.22 97.8 37 357 D
cd 0.21 0.18 0.14 3.01 0.00 0.18 1.81 97.8 332 357 D
Cr 0.59 0.85 0.35 2.85 0.00 0.38 11.18 97.8 243 357 D
Cu 1.15 1.25 0.67 3.14 0.00 0.70 7.07 97.8 116 357 D
Fe 64.77 80.60 35.28 3.11 0.97 33.45 624.27 97.8 16 357 D
Ni 1.54 1.48 1.03 2.60 0.02 1.13 13.88 97.8 11 357 D
Pb 4.79 7.30 2.36 3.60 0.01 2.51 73.79 97.8 39 357 D
Zn 9.46 8.62 6.15 2.83 0.00 6.45 47.24 97.8 38 357 D
DK0010G Greenland Denmark
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.08 0.11 0.03 4.99 0.00 0.04 0.46 100.0 14 53 W
Cr 0.07 0.05 0.05 2.39 0.01 0.06 0.25 100.0 39 53 W
Cu 0.13 0.12 0.07 3.98 0.00 0.08 0.44 100.0 16 53 W
Mn 0.34 0.35 0.20 3.24 0.00 0.22 2.07 100.0 3 53 W
Ni 0.07 0.06 0.05 3.01 0.00 0.06 0.21 100.0 16 53 W
Pb 0.53 0.65 0.20 5.25 0.01 0.26 2.52 100.0 5 53 W
Se 0.03 0.02 0.02 3.15 0.00 0.03 0.11 100.0 11 53 W
Zn 0.69 0.79 0.33 4.07 0.01 0.33 2.92 100.0 22 53 W
Al 20.51 44.30 9.32 3.43 0.24 8.82 320.52 100.0 16 53 W
DKOO031R Ulborg Denmark
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.43 1.54 0.20 3.21 0.00 0.23 28.23 96.7 64 353 D
Cd 0.23 0.19 0.15 2.83 0.00 0.18 1.37 96.7 306 353 D
Cr 0.59 1.38 0.29 3.42 0.00 0.31 22.83 96.7 243 353 D
Cu 1.10 1.22 0.59 3.72 0.00 0.73 10.25 96.7 84 353 D
Fe 65.99 90.26 33.70 3.23 1.03 30.09 528.30 96.7 0 353 D
Ni 1.08 1.20 0.68 2.91 0.01 0.77 12.48 96.7 29 353 D
Pb 5.14 11.72 2.38 3.83 0.01 2.57 193.80 96.7 12 353 D
Zn 11.38 25.60 6.15 3.20 0.04 6.98 448.17 96.7 20 353 D
FIO096R Pallas Finland
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Hg 1.42 0.24 1.40 1.18 1.00 1.40 2.10 9.3 0 34 D1
GB0014R High Muffles United Kingdom
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.61 0.34 0.52 2.09 0.08 0.55 1.37 100.0 0 12 M
cd 0.14 0.12 0.10 2.16 0.04 0.06 0.44 100.0 5 12 M
Cr 0.15 0.29 0.04 4.08 0.02 0.02 0.79 100.0 8 12 M
Cu 4.82 3.15 3.97 1.96 1.46 3.18 9.15 100.0 0 12 M
Ni 0.63 0.69 0.24 5.57 0.04 0.36 2.16 90.4 5 11 M
Pb 8.95 5.18 7.25 2.39 0.60 8.20 21.10 100.0 0 12 M
Zn 39.35 37.76 27.82 2.43 7.70 29.10 126.10 90.4 0 11 M
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GB0090R East Ruston

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
As 1.13 0.87 1.02
cd 0.25 0.22 0.19
Cr 0.75 1.08 0.17
Cu 3.50 1.36 3.16
Ni 0.73 0.77 0.17
Pb 16.93 11.48 12.66
Zn 18.54 9.96 14.98
GB0091R Banchory

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
As 0.27 0.21 0.22
cd 0.07 0.04 0.07
Cr 0.86 1.09 0.21
Cu 1.20 0.95 0.93
Ni 0.10 0.14 0.06
Pb 2.26 1.12 1.87
Zn 15.57 9.98 11.48
IEOO031R Mace Head

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
Hg 1.75 0.27 1.73
IS0091R Storhofdi

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
As 0.08 0.12 0.05
cd 0.20 0.49 0.04
Cr 7.24 4.06 6.16
Cu 1.12 1.23 0.80
Fe 318.66 349.99 204.41
Hg 0.53 0.30 0.45
Mn 5.80 5.88 3.68
Ni 11.15 27.09 5.03
Pb 1.00 1.12 0.70
\ 1.26 1.51 0.74
Zn 16.42 17.73 11.23
Al 169.74 183.86 105.11
LTO0015R Preila

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
cd 0.29 0.23 0.23
Cu 1.78 0.90 1.60
Pb 9.94 6.22 8.49
v 2.95 1.54 2.59
Zn 20.31 10.87 17.85
LVOO10R Rucava

January 1999 - December 1999

Arit Arit Geom
Component mean sd mean
cd 0.13 0.09 0.09
Cu 0.93 0.83 0.73
Pb 4.90 5.47 2.59
Zn 17.93 18.62 10.32
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United Kingdom
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LVOO1l6R Zoseni Latvia

January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Cd 0.17 0.10 0.14 1.85 0.03 0.14 0.46 98.6 0 52 W
Cu 1.37 2.12 0.83 2.74 0.00 0.90 11.40 98.6 23 52 W
Pb 4.84 3.71 3.82 1.99 0.90 3.65 19.20 97.8 0 51 W
Zn 18.31 15.69 14.01 2.04 4.20 14.00 69.70 98.6 0 52 W
NLOOO9R Kollumerwaard Netherlands
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.68 0.60 0.47 2.42 0.13 0.49 3.28 49.0 39 179 D
cd 0.21 0.19 0.14 2.61 0.04 0.15 1.12 49.0 50 179 D
Pb 10.63 9.02 7.57 2.37 0.63 7.25 56.64 49.3 0 180 D
zZn 31.82 30.02 24.61 1.99 5.17 22.58 252.54 48.2 0 176 D
NO0042G Zeppelin, Spitsbergen Norway
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.10 0.16 0.05 5.18 0.00 0.04 0.85 100.0 3 47 D2
Cd 0.02 0.03 0.01 5.08 0.00 0.01 0.14 100.0 9 47 D2
Co 0.06 0.12 0.04 2.16 0.02 0.03 0.78 100.0 39 46 D2
Cr 0.14 0.25 0.08 2.82 0.03 0.05 1.21 100.0 31 47 D2
Cu 0.29 0.31 0.20 3.07 0.04 0.24 1.70 100.0 12 47 D2
Hg 2.04 0.70 1.91 1.48 0.70 1.80 3.00 4.7 0 17 4 D1
Mn 0.48 0.56 0.32 3.24 0.06 0.30 2.55 100.0 13 47 D2
Ni 0.14 0.12 0.13 1.86 0.07 0.12 0.60 100.0 37 47 D2
Pb 0.48 0.76 0.20 4.63 0.02 0.29 4.54 29.6 9 47 D2
v 0.17 0.28 0.10 4.45 0.02 0.09 1.44 100.0 4 47 D2
Zn 1.56 2.14 0.87 3.47 0.10 0.89 10.08 100.0 7 47 D2
NOOO99R Lista Norway
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
As 0.26 0.10 0.24 1.46 0.11 0.22 0.43 100.0 0 12 M
Cd 0.06 0.03 0.06 1.53 0.03 0.05 0.12 100.0 0 12 M
Cr 1.52 0.46 1.47 1.31 0.92 1.43 2.66 100.0 0 12 M
Cu 0.73 0.35 0.66 1.57 0.29 0.61 1.50 100.0 0 12 M
Hg 1.85 0.33 1.83 1.18 1.50 1.75 2.60 74.8 0 9 M
Ni 0.57 0.20 0.54 1.35 0.35 0.52 1.08 100.0 0 12 M
Pb 2.21 0.89 2.07 1.45 1.25 1.72 4.23 100.0 0 12 M
v 1.01 0.48 0.92 1.54 0.54 0.76 2.15 100.0 0 12 M
SEO002R Rorvik Sweden
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max $  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Hg 1.41 0.25 1.39 1.18 1.00 1.30 2.30 17.0 0 62 D1
SK0002R Chopok Slovakia
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Cd 0.27 0.14 0.23 1.71 0.10 0.20 0.50 100.0 0 12 M
Cr 2.65 1.32 2.44 1.49 1.60 2.20 6.30 100.0 0 12 M
Cu 2.78 0.96 2.64 1.38 1.70 2.40 4.80 100.0 0 12 M
Mn 1.61 0.91 1.46 1.54 0.90 1.40 4.10 100.0 0 12 M
Ni 2.08 1.93 1.49 2.25 0.50 1.00 7.00 100.0 0 12 M
Pb 2.50 1.30 2.19 1.73 0.90 1.50 4.50 100.0 0 12 M
v 0.17 0.18 0.18 1.94 0.00 0.10 0.60 100.0 0 12 M
Zn 85.23 27.79 81l.67 1.33 61.00 77.70 152.90 91.5 0 11 M

EMEP/CCC-Report 9/2001



54

SKO0004R Stara Lesna Slovakia

January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
Cd 0.46 0.21 0.43 1.41 0.30 0.40 1.10 100.0 0 12 M
Cr 1.60 0.54 1.52 1.40 1.00 1.60 2.70 100.0 0 12 M
Cu 3.82 2.00 3.48 1.51 2.10 3.50 9.60 100.0 0 12 M
Mn 5.94 1.88 5.65 1.40 3.40 5.40 8.60 100.0 0 12 M
Ni 1.76 1.23 1.36 2.21 0.40 1.40 4.40 100.0 0 12 M
Pb 16.04 22.04 11.28 1.96 7.10 10.00 85.60 100.0 0 12 M
v 0.27 0.26 0.24 2.20 0.00 0.20 0.80 100.0 0 12 M
Zn 36.50 20.49 30.50 1.96 11.30 34.80 72.00 100.0 0 12 M
SKOOO05R Liesek Slovakia
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
cd 0.64 0.26 0.60 1.42 0.40 0.50 1.30 100.0 0 12 M
Cr 4.31 4.03 3.33 2.05 1.60 2.20 14.80 100.0 0 12 M
Cu 24.42 11.95 21.76 1.68 9.90 19.30 43.60 100.0 0 12 M
Mn 22.07 12.05 19.40 1.73 9.00 16.50 46.30 100.0 0 12 M
Ni 2.99 2.31 2.38 2.05 0.80 1.70 8.60 100.0 0 12 M
Pb 15.33 6.51 14.32 1.45 8.80 12.10 30.20 100.0 0 12 M
\ 0.71 1.01 0.49 2.97 0.00 0.30 3.50 100.0 0 12 M
Zn 110.16 136.38 64.23 2.81 19.30 47.60 477.10 100.0 0 12 M
SKOO006R Starina Slovakia
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal Dbel sampl flag flag
Ccd 0.65 0.29 0.60 1.48 0.40 0.50 1.30 83.0 0 10 M
Cr 2.11 1.39 1.87 1.58 1.20 1.60 5.90 83.0 0 10 M
Cu 5.30 1.83 5.05 1.39 3.20 4.30 8.70 83.0 0 10 M
Mn 5.64 2.51 5.10 1.62 2.50 5.00 9.70 83.0 0 10 M
Ni 6.42 7.46 3.13 3.65 0.70 1.30 20.90 83.0 0 10 M
Pb 15.92 9.61 13.60 1.81 5.00 11.60 33.40 83.0 0 10 M
v 0.67 0.66 0.44 2.72 0.10 0.30 1.90 83.0 0 10 M
Zn 92.72 22.37 90.27 1.27 62.50 84.70 131.60 83.0 0 10 M
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Annex 3

Annual statistics for POPs in precipitation
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BEOOO4R Knokke Belgium
January 1999 - December 1999

w.
Component mean
Precip -
alpha HCH 3.922
gamma_HCH 16.947
IEO0O02R Turlough Hill Ireland
January 1999 - December 1999

W.
Component mean
Precip -
alpha HCH 1.604
gamma_HCH 5.210
IS0091R Storhofdi Iceland
January 1999 - December 1999

w.
Component mean
alpha_ HCH 0.243
beta_ HCH 0.006
cis_CD 0.007
HCB 0.016
op_DDT 0.003
pp_DDD 0.008
pp_DDE 0.006
pp_DDT 0.010
trans_CD 0.000
trans_NO 0.003
PCB 101 0.017
PCB_105 0.004
PCB 118 0.019
PCB 138 0.021
PCB 153 0.020
PCB 156 0.003
PCB 180 0.013
PCB 28 0.078
PCB 31 0.079
PCB 52 0.022
Precip -
dieldrin 0.029
gamma_HCH 0.121
NLOO91R
January 1999 - December 1999

W.
Component mean
Precip -
gamma_HCH 14.315
NOOO99R Lista Norway
January 1999 - December 1999

Ww.
Component mean
HCB 0.695
Precip -
alpha_ HCH 3.674
gamma_HCH 6.174
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Num Num QA Samp
bel sampl flag flag
0 14 M
9 10 1 M
1 7 1 M
Num Num QA Samp
bel sampl flag flag
0 12 M
12 10 .1 M
12 12 1 M
Num Num QA Samp
bel sampl flag flag

0 24 w2
19 24 w2
16 23 w2

0 23 w2
21 24 W2
17 23 w2
18 23 w2
16 23 w2
23 23 W2
21 23 w2

8 23 W2
20 24 W2

6 23 W2
11 23 W2
11 23 W2
22 24 W2
15 23 W2
12 24 W2
10 24 W2
15 24 W2

0 24 w2

7 23 w2

6 24 w2

Num Num QA Samp
bel sampl flag flag

0 13 w4

2 13 w4

Num Num QA Samp
bel sampl flag flag

0 53 W

0 365 D

0 53 W

0 53 W
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Annex 4

Annual statistics for POPs in air
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Cz0003R Kosetice Czech Republic

January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max %  Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
alpha_ HCH 37.810 20.171 33.234 1.667 11.000 33.500 95.000 14.0 0 51 W
gamma_HCH 64.106 59.792 45.856 2.257 10.000 47.000 277.000 14.0 0 51 W
pp_DDD 2.612 1.823 2.131 1.873 1.200 1.200 10.000 13.7 25 50 W
pp_DDE 31.127 19.245 24.830 2.082 4.250 27.000 77.000 14.0 0 51 W
pp_DDT 9.878 6.137 7.934 2.013 3.300 9.000 25.000 13.7 17 50 W
PCB_101 9.870 3.319 9.260 1.472 2.000 10.000 21.000 14.0 0 51 W
PCB_118 3.592 1.506 3.272 1.602 0.600 4.000 10.000 14.0 1 51 W
PCB_138 9.515 2.917 8.938 1.517 1.000 9.000 18.000 14.0 0 51 W
PCB_153 12.261 3.340 11.703 1.415 2.000 12.000 23.000 14.0 0 51 W
PCB_180 6.337 2.692 5.799 1.558 1.000 6.000 15.000 14.0 0 51 W
PCB_28 13.693 5.556 12.624 1.512 5.000 12.000 29.000 14.0 0 51 W
PCB_52 16.716 9.630 14.337 1.753 5.000 13.000 46.000 14.0 0 51 W
acenaphtene 0.173 0.199 0.093 3.356 0.006 0.108 0.912 13.4 0 49 W
anthracene 0.145 0.152 0.080 3.307 0.005 0.085 0.646 14.0 0 51 W
benz_a_anthracene 0.304 0.401 0.121 4.469 0.013 0.137 1.568 13.7 0 50 W
benzo_a_pyrene 0.269 0.320 0.108 4.670 0.007 0.138 1.134 14.0 0 51 W
fluoranthene 1.925 1.865 1.176 2.888 0.169 1.346 7.588 14.0 0 51 W
fluorene 2.452 2.556 1.139 4.551 0.009 1.502 9.774 14.0 0 51 W
inden_123cd_pyrene 0.383 0.446 0.173 4.068 0.018 0.247 1.552 14.0 0 51 w
naphtalene 0.632 0.756 0.353 3.068 0.027 0.342 3.460 14.0 0 51 W
phenanthrene 5.467 4.605 3.524 2.844 0.216 3.899 16.250 14.0 0 51 W
pyrene 1.196 1.244 0.678 3.141 0.083 0.757 5.553 14.0 0 51 W
IS0091R Storhofdi Iceland
January 1999 - December 1999

Arit Arit Geom Geom Min 50% Max % Num Num QA Samp
Component mean sd mean sd anal bel sampl flag flag
HCB 5.94 3.34 5.35 1.56 2.82 4.54 16.94 98.9 0 24 w2
alpha_ HCH 9.75 4.18 9.09 1.44 5.28 8.28 21.34 98.9 0 24 W2
beta_HCH 0.40 0.52 0.93 1.41 0.00 0.00 1.24 98.9 24 24 W2
cis_CD 0.88 0.29 0.83 1.40 0.41 0.90 1.54 98.9 0 24 W2
dieldrin 1.32 0.46 1.25 1.40 0.67 1.10 2.60 98.9 0 24 W2
gamma_HCH 4.05 2.74 2.82 3.32 0.00 3.99 10.82 98.9 6 24 W2
op_DDT 0.04 0.11 0.09 2.43 0.00 0.00 0.50 98.9 23 24 W2
pp_DDD 0.00 0.00 - - 0.00 0.00 0.00 98.9 24 24 W2
pp_DDE 0.09 0.10 0.10 1.98 0.00 0.05 0.36 98.9 22 24 W2
pp_DDT 0.03 0.14 0.17 7.38 0.00 0.00 0.70 98.9 23 24 W2
trans_CD 0.28 0.29 0.55 1.15 0.00 0.00 0.72 98.9 12 24 W2
trans_NO 0.54 0.20 0.48 1.67 0.14 0.60 0.82 98.9 4 24 W2
PCB_101 0.267 0.292 0.234 2.953 0.000 0.100 0.871 98.9 13 24 W2
PCB_105 0.02 0.04 0.06 1.65 0.00 0.00 0.18 98.9 24 24 W2
PCB_118 0.095 0.205 0.113 3.082 0.000 0.000 0.700 98.9 21 24 W2
PCB_138 0.034 0.096 0.110 2.289 0.000 0.000 0.435 98.9 24 24 W2
PCB_153 0.063 0.104 0.111 2.150 0.000 0.000 0.400 98.9 23 24 W2
PCB_156 0.00 0.00 - - 0.00 0.00 0.00 98.9 24 24 W2
PCB_180 0.041 0.110 0.078 2.365 0.000 0.000 0.522 98.9 23 24 W2
PCB_28 3.467 2.775 2.371 3.811 0.000 3.445 9.591 98.9 8 24 W2
PCB_31 1.690 1.873 1.456 3.171 0.000 0.680 6.334 98.9 14 24 W2
PCB_52 0.831 0.949 0.586 3.346 0.000 0.300 2.639 98.9 15 24 W2
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NO0042G Zeppelin, Spitsbergen
January 1999 - December 1999

Arit
Component mean
alpha HCH 31.96
HCB 87.92
cis_CD 0.81
cis_NO 0.08
gamma_HCH 10.85
op_DDD 0.06
op_DDE 0.12
op_DDT 0.43
pp_DDD 0.08
pp_DDE 0.79
pp_DDT 0.54
trans_CD 0.37
trans_NO 0.64
PCB_101 1.480
PCB_105 0.37
PCB_114 0.03
PCB_118 0.819
PCB_122 0.02
PCB_123 0.02
PCB_128 0.31
PCB_138 1.136
PCB_141 0.24
PCB_149 0.977
PCB_153 1.219
PCB_156 0.17
PCB_157 0.03
PCB_167 0.07
PCB_170 0.28
PCB_18 16.164
PCB_180 0.506
PCB_183 0.12
PCB_187 0.25
PCB_189 0.02
PCB_194 0.05
PCB_206 0.01
PCB_209 0.03
PCB_28 7.539
PCB_31 7.553
PCB_33 5.41
PCB_37 0.83
PCB_47 1.37
PCB_52 2.676
PCB_60 0.17
PCB_66 0.87
PCB_74 0.55
PCB_99 0.48
acenaphtene 0.01
acenaphtylene 0.00
anthanthrene 0.00
anthracene 0.01
benz_a_anthracene 0.00
benzo_a_pyrene 0.007
benzo_e_pyrene 0.01
benzo_ghi_perylene 0.01
biphenyl 1.00
chrysene_triphenylene 0.01
Nlmethylphenanthrene 0.03
N2methylanthracene 0.00
N2methylphenanthrene 0.03
coronene 0.00
dibenzo_ac_ah_anthracenes 0.00
dibenzofuran 1.13
dibenzothiophene 0.03
fluoranthene 0.05
fluorene 0.37
inden_123cd_pyrene 0.01
naphtalene 0.99
perylene 0.00
phenanthrene 0.16
pyrene 0.03
NOOO99R Lista
January 1999 - December 1999

Arit
Component mean
HCB 82.81
alpha_HCH 25.17
gamma_HCH 33.84
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Annex 5

Monthly mean values for heavy metals
in precipitation
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Annex 6

Monthly mean values for
heavy metals in air

EMEP/CCC-Report 9/2001
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Annex 7

Monthly mean values on data for POPs
in precipitation
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Annex 8

Monthly mean values on data for POPs in air
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Annex 9

Overview of sampling and analytical methods
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This Annex gives an overview of the sampling methods used in the participating
countries. The information given is mostly based on answered questionnaires
issued by the CCC. Most countries have not reported this information.

Table 9.1: Techniques for sampling of precipitation and aerosols.

Country Heavy metals in Heavy metals in air/ | POPs in POPs in air
precipitation air particles precipitation
Belgium Bulk/Wet-only Filter-1pack
Czech Republic | Bulk Filter-1pack High vol.
Denmark Bulk Filter-3pack
Finland Bulk Bulk High vol.
France
Germany DE1,9: Wet-only Machery/Nagel Wet only
MN 85/90
DE2,4:Bulk (glassfiber)
High Vol
Iceland 1IS02: Wet-only High vol. Bulk PUR-foam
1S90: Bulk (Steel funnel 1000m*/15days
1m?/PUR foam)
Ireland Bulk Hg-monitor Bulk
Italy
Latvia Bulk
Lithuania Bulk Low vol
Netherlands
Norway Bulk NO42: 20 I/h Bulk NILU's High Vol.
Whatman 40 fine Funnel and Sampler
fraction bottle of glass Gelman AE filter
Hg: gold traps + 2 PUR foams
NO99: 10 I/min 20m°/h
Gelman Zefluor NO42: 1000m°
teflon filter 2.5 pm / NO99: 500m®
Nucleopore PC-
membran 8 um
Poland Bulk 2 m*/day
membrane filters
Synpor-4, 0.85
Portugal Bulk
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Table 9.1 cont.

Country Heavy metals in Heavy metals in air / | POPs in POPs in air
precipitation air particles precipitation
Slovak Republic | 1.3.94— Wet-only | Nitrocellulose filters
(Bulk earlier) 45mm, 15-60 m3/day
(Earlier:
Nitrocellulose filters
35mm, 12 m3/day)
Sweden Bulk Hg: gold traps bulk High vol.
Switzerland Glassfiber filters
Turkey
United Kingdom | Bulk
Yugoslavia Bulk
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List of data reports
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Data Report October 1977-September 1978.
EMEP/CCC-Report 3/80 by J. Schaug, H. Dovland, J.E. Skjelmoen.
Lillestrom, Norwegian Institute for Air Research, 1980.

Data Report October 1978-September 1979.
EMEP/CCC-Report 4/81 by J.E. Skjelmoen, H. Dovland, J. Schaug.
Lillestrom, Norwegian Institute for Air Research, 1981.

Data Report October 1979-September 1980.
EMEP/CCC-Report 5/84 by J.E. Skjelmoen, J. Schaug. Lillestrom, Norwegian
Institute for Air Research, 1984.

Data Report October 1980-September 1981.
EMEP/CCC-Report 6/84 by J.E. Skjelmoen, J. Schaug.
Lillestrom, Norwegian Institute for Air Research, 1984.

Data Report October 1981-September 1982.
EMEP/CCC-Report 2/85 by K. Nodop, J.E. Skjelmoen, J. Schaug.
Lillestrom, Norwegian Institute for Air Research, 1985.

Data Report October 1982-December 1982.
EMEP/CCC-Report 4/86 by J. Schaug, A. Harstad, T. Krognes, J.E. Skjelmoen.
Lillestrom, Norwegian Institute for Air Research, 1986.

Data Report January 1983-December 1983.
EMEP/CCC-Report 5/86 by J. Schaug, A. Harstad, T. Krognes,
J.E. Skjelmoen.

Lillestrom, Norwegian Institute for Air Research, 1986.

Data Report January 1984-June 1984

EMEP/CCC-Report 1/87 by J. Schaug, J. Pacyna, A. Harstad, T. Krognes, J.E.
Skjelmoen.

Lillestrom, Norwegian Institute for Air Research, 1987.

Data Report July 1984-December 1984

EMEP/CCC-Report 2/87 by J. Schaug, J. Pacyna, A. Harstad, T. Krognes, J.E.
Skjelmoen.

Lillestrem, Norwegian Institute for Air Research, 1987.

Data Report January 1985-June 1985

EMEP/CCC-Report 5/87 by J. Pacyna, J. Schaug, A. Harstad, T. Krognes, J.E.
Skjelmoen.

Lillestrom, Norwegian Institute for Air Research, 1987.

Data Report July 1985-December 1985

EMEP/CCC-Report 6/87 by J. Pacyna, J. Schaug, A. Harstad, T. Krognes, J.E.
Skjelmoen.

Lillestrom, Norwegian Institute for Air Research, 1987.
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Ozone measurements January-December 1985

EMEP/CCC-Report 3/89 by U. Feister, U. Pedersen.

Potsdam/Lillestram, Meteorological Service of the GDR/Norwegian Institute for
Air Research, 1989.

European Precipitation Chemistry Atlas.

An Atlas of monthly and seasonal maps of precipitation amount, non-marine
sulphate, nitrate, ammonium and hydrogen ion concentrations and depositions
based on the EMEP precipitation network: October 1977 to September 1982.
EMEP/CCC-Report 5/88 by R.J. Barthelmie, T.D. Davies, G. Farmer, J. Schaug.
Norwich/Lillestrom, Climatic Research Unit, University of East Anglia/
Norwegian Institute for Air Research, 1988.

Data Report 1986. Part 1: Annual summaries.

EMEP/CCC-Report 6/88 by J. Schaug, J.E. Skjelmoen, S.E. Walker, A. Harstad,
K. Nodop, J. Pacyna

Lillestram, Norwegian Institute for Air Research, 1988.

Data Report 1986. Part 2: Monthly and seasonal summaries.
EMEP/CCC-Report 7/88 by J. Schaug, J.E. Skjelmoen, S.E. Walker, A. Harstad,
K. Nodop, J. Pacyna

Lillestrem, Norwegian Institute for Air Research, 1988.

Ozone measurements January-December 1986.

EMEP/CCC-Report 8/90 by U. Feister, U. Pedersen, E. Schulz, S. Hechler.
Potsdam/Lillestream, Meteorological Service of the GDR/Norwegian Institute for
Air Research, 1990.

Data Report 1987. Part 1: Annual summaries.

EMEP/CCC-report 1/89 by J. Schaug, J.E. Skjelmoen, S.-E. Walker, U. Pedersen,
A. Harstad

Lillestrom, Norwegian Institute for Air Research, 1989.

Data Report 1987. Part 2: Monthly and seasonal summaries. EMEP/CCC-Report
2/89 by J. Schaug, J.E. Skjelmoen, S.E. Walker, U. Pedersen, A. Harstad
Lillestrom, Norwegian Institute for Air Research, 1989.

Data Report 1988. Part 1: Annual summaries.

EMEP/CCC-Report 4/90 by U. Pedersen, J. Schaug, J.E. Skjelmoen,
J.E. Hanssen.

Lillestram, Norwegian Institute for Air Research, 1990.
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European Precipitation Chemistry Atlas (Volume 2).

An Atlas of monthly and seasonal maps of precipitation amount, non-marine
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