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Preface

Monitoring data on airborne pollution have been collected since 1983 by the former group
“Experts on Air Pollution of of the Baltic Sea Area“ (EC EGAP) according to the programme
adopted by the Commision. There have been two earlier assessments reports, one covering the
period 1983 - 1986 (HELCOM 1989) and one covering the period 1986 - 1990 (HELCOM
1991).

According to the decision of the Commission a third pollution load compilation for the Baltic
Sea should be performed and to be published during 1997. The work has been performed by
the new INPUT-group within TC.

The report has been prepared by a small group with Sweden acting as a leading country and
Finland as an assisting country. This group consist of:

Carl-Elis Bostrom, Swedish Environmental Protection Agency, Sweden

Tuija Ruoho-Airola, Finnish Meteorological Institute, Finland

In this work we have been supported by

Meteorological Synthesing Centre West, (MSC-W), Erik Berge och Kevin Barrett, Leonid
Tarrason, Norwegian Meteorological Institute, Norway, concerning model calculations of the

input of nitrogen compounds from air to the Baltic Sea.

Meteorological Synthesing Centre East (MSC-E), L. Erdman and A.Gusev, about model
calculations as above for heavy metals (Pb, Cd).

Terje Krognes, Norwegian Institute for Air Research, Norway concerning database.

Eva Brorstrom-Lundén, Institute of Environmental Research, Géteborg, Sweden concerning
organic compounds.

Juha-Pekka Tuovinen, Finnish Meteorological Institute, FMI, Finland concerning planning of
the calculation part of the report.

The HELCOM-countries Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland,
Russian Federation and Sweden to carry out measurements of air pollutants at HELCOM-
stations and reporting data.

In agreement with MSC-W and MSC-E parts of their reports concerning emissions, models
and model calculations to ECE/EMEP for 1997 have been taken into this report.
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Summary

Monitoring data on airborne pollution around the Baltic Sea have been collected since 1983
by the former group “Experts on Air Pollution of of the Baltic Sea Area* (EC-EGAP)
according to the programme adopted by the Commision. There have been two earlier
HELCOM assessments reports, one covering the period 1983 - 1986 and one covering the
period 1986 - 1990. According to the decision of the Commission a third pollution load
compilation for the Baltic Sea should be performed and be published during 1997. The work
has been performed by the new TC-INPUT-group within HELCOM.

The atmospheric load of phosphorus is assumed to be negligible compared to the load via the
rivers, therefore only nitrogen load will be discussed within the airborne pollution of
nutrients.

Concerning load of air pollutants to the Baltic Sea there are two sources to be taken into
account: the deposition on the sea area and the deposition on the catchment area. Recent
estimations performed by MSC-E show that around 10 % of the deposited nitrogen on the
catchment area can be transported to the Baltic Sea by rivers. This load is about 126 000 t/yr
(mean value 1987 - 1991) compared to 315 000 t/yr directly deposition to the sea area (mean
value for the same period).

At present it is not possible to give any results concerning changes in deposition for persistent
organic compounds as the measurements have started during the latest years and the models
for calculating deposition are still incomplete and under development. The changes in

airborne pollution load will therefore be given for nitrogen and some heavy metals (Cd and
Pb).

The airborne pollution load of nitrogen to the Baltic Sea increased gradually during the
twentieth century and was on its highest in the middle of 1980s. From the middle of the 1980s
to 1995 there have been a decrease with about 10 - 25 % in the catchment area around the
Baltic Sea. The deposition on the proper Baltic Sea is estimated to have decreased with 20 -
30%. Some of this decrease can depend on favourable weather conditions during late years.
According to the estimates of the Norwegian Meteorological Institute the meteorological
variability, change from year to year, can be responsible for one third to half of this reduction.

Model calculations performed by MSC-W show that the anual depositions of total nitrogen to
the Baltic Sea during the years 1985 - 1995 have decreased with about 30 % (e g the trend is a
30 % reduction during this decade). The decrease in pollution load of nitrogen to the Baltic
Sea seems to be roughly the same for ammonia and nitrogen oxides.

There are of course uncertainties in these calculations depending on emission estimations and
their trends and the capability of the models to describe the deposition on open sea.

Official EMEP-emission data show about 20 % reduction of nitrogen dioxide and ammonia
emissions for the period 1985 - 1995 in the five largest contributors (Denmark, Germany,
Poland, Sweden and United Kingdom) to nitrogen deposition over the Baltic Sea. For the total
EMEP area the reduction of nitrogen dioxide emission is about 10 % and ammonia emission



about 15 %. Emission reduction of nitrogen oxides and ammonia can account one half to two
third of reduction of the atmospheric nitrogen load.

The 30 % reduction of nitrogen deposition seems to be a little high compared to the emission
reductions. 25 % seems to be more realistic. The reduction was only 5 % in 1986 - 1990 and
17 % for the period 1991 - 1995. Anyhow, a clear improvement can be seen concerning the
pollution load of nutrients to the Baltic Sea during this decade.

Data from model calculations about deposition of heavy metals are not so complete as for
nutrients and the rate of uncertainties is larger. Realistic deposition calculations are only
available primary for lead and also for cadmium. The latest European emission values for
heavy metals from the ESQUAD project for the year 1990 were used in these calculations.
According to MSC-E estimates, averaged yearly depositions to the Baltic Sea during the
period 1991- 1995 amount to 637 tonnes Pb and 27 tonnes Cd. Inter-annual variation
coefficients were estimated to 6 % for lead and 7 % for cadmium. These variation coefficients
were calculated for constant emission values and variable meteorological conditions.
Consequently, they provide a quantification of the expected variability of lead and cadmium
depositions over the Baltic Sea due to changes in the meteorological conditions of the first
half of the 1990s.

The largest uncertainty, however, is related to the estimates of lead and cadmium emissions.
The upper and lower limits of expert emission estimates used by MSC-E in their calculations
differ by a factor of 3 in the case of lead, and over a factor of 10 in the case of cadmium.
Although comparison of expert estimates of lead emissions suggest a decreasing trend in the
emissions since the mid eighties, the reduction remains within the uncertainty ranges, and no
conclusions can be drawn to this respect.

Previous model estimates of lead and cadmium depositions for the period 1986 - 1990 were
based on emission estimates almost a factor of 2 larger than the emission estimates presently
used by MSC-E. Model intercomparisons have shown that, indepently of the emission totals
used, the fraction of European emission deposited on the Baltic Sea area is similar for most
models. This implies that although the different models may manage a reasonable simulation
of atmospheric transport for both metals, the large uncertainty in emission estimates limits
their potential for environmental assessment. Consequently, no conclusions can be derived on
temporal trends by comparing present estimates with former assessment of heavy metal
deposition to the Baltic Sea.



1. Introduction

This report aims to describe the load of air pollutants to the Baltic Sea of nutrients (nitrogen
oxides and ammonia) by help of measurements and model calculations and to drew
conclusions about trends in concentrations and deposition during the years 1986 - 1995. In
some cases the trend has been calculated by comparing the periods 1986 - 1990 with the
period 1991 - 1995. A rough calculation has been made about the importance of the
deposition on the Baltic Sea Catchment area for nutrients and this load to the Baltic Sea. The
atmospheric load of phosphorus is assumed to be negligible compared to the load via the
rivers, so only nitrogen load will be discussed within the airborne pollution of nutrients.

2. Material and methods

Measurements and model calculations have been used to estimate the load of pollutants to the
Baltic Sea and comparisons of the two methods have been done. Data for estimation of the
load by measurements has been possible by support of measurement data from the different
HELCOM-countries. Emission data has in principle been taken from the work done within
UN/ECE/EMEP (EMEP, 1997).

2.1 Baltic Sea, geographical and climatological information

Baltic Sea area is the Baltic Sea Proper, the Gulf of Bothnia, the Gulf of Finland and the
entrance to the Baltic Sea bounded by the parallel of the Skaw (Skagen) in the Skagerrak.
The Baltic Sea is bounded by the coastline of Sweden, Finland, Russia, Estonia, Latvia,
Lithuania, Poland, Germany and Denmark.

The Baltic Sea covers an area of about 415 000 km?. The total Baltic Sca drainage area
comprises 1 720 270 km?, with nearly 93 % belonging to the Contracting Parties and 7 %

(104 500 km?) belonging to non-Contracting Parties. The Baltic Sea is in this report devided in
five sub-basins Gulf of Bothnia, Gulf of Finland, North Baltic Proper, South Baltic Proper,
Belt Sea and Kattegat.

In connection with deposition of air pollutants on the Baltic Sea catchment area it can be
interesting to mention that the total long term mean riverine run-off to the Baltic Sea is 15 190
m’/s (479 km*/yr), of which nearly 50 % drains via the seven biggest rivers River Neva, River
Vistula, River Daugava, River Nemunas, River Kemijoki, River Oder and River Géta ilv.

2.2 Monitoring programme and network, sampling and analytical methods

The monitoring programme for the HELCOM/EGAP stations has been described in detail in
the HELCOM Recommendation 14/1 concerning monitoring of airborne pollution load,
adopted 3 February 1993.

Figure 2.2.1. and Table 2.2.1 show and list the stations of the EGAP network in 1986 - 1995
or part of this period. Only a few stations have run measurements for the whole period 1986 -
1995.
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Figure 2.2.1. The HELCOM/EGAP network stations 1986 - 1995
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Table 2.2.1. The HELCOM/EGAP network stations
1986 - 1995.
Sub-basin Station Country  Period Surrounding area
Gulf of Bothnia Hailuoto Fl 1986-1995 open sandy seashore
Rahja FI 1986-1993  forest land
Rickled SE 1986-1994  forest, open rocky terrain
Sulva Fi 1986-1991 agricultural land
Ylimarkku Fi 1986-1993 agricultural and forest
land
Korppoo Fi 1986-1993  forest land
Jomala FI 1986-1993 agricultural land
Gulf of Finland Virolahti* Fl 1986-1995 agricultural land
Haapasaari Fl 1989-1995 rocky terrain, forest,
island
Vanhankylanmaa Fl 1986-1988 rocky terrain, island
Sipoo Fl 1986-1993 agricultural land
Lahemaa* EE 1986-1990  forest land
Tvarminne Fl 1986-1993 forest land
Baltic Proper, ute* Fl 1986-1995 rocky terrain, island
North Aspvreten* SE 1986-1995 forest land
Syrve* EE 1986-1990 land, sea
Zoseni* LV 1994-1995 forest
Rucava* LV 1986-1995 cultivated land
Hoburgen* SE 1986-1995 cultivated land
Baltic Proper, Nida* LT 1986-1990 sea, forest
South Arup SE 1990-1995  forest land
Leba* PL 1988-1995 meadow
Arkona* DE 1986-1991 grassland
Preila* LT 1991-1995
Zingst* DE 1991-1994  agricultural area, nearby
the sea
Almindingen DK 1991-1993  forest
Pedersker DK 1994-1995  forest, agricultural area
Belt Sea and Vavihill* SE 1986-1995  forest, acricultural area
Kattegat Rorvik* SE 1986-1995 cultivated land, forest,
water
Anholt* DK 1991-1995 bog, grassland
Keldsnor* DK 1986-1995 cultivated land, beach
Danish-Nienhof DE 1987-1990 forest, cultivated land
Boltenhagen DE 1990-1991 agricultural area, nearby

the sea

* EMEP stations
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The HELCOM member countries frequently report technical details about measurements. All
the reports concerning e.g. the organisation running the measurement, the surrounding of the
station, methods used for sampling, monitoring and analysis of components are collected by
the HELCOM consult in Data Manager, the Norwegian Institute for Air Research, NILU.
Most countries use today methods described in the EC/EMEP Manual for sampling and
analysis (EMEP/CCC, 1996). Detailed information about methods used in different times of
the monitoring period is available from the Data Manager. A list of coverage of measurements
as well as some information about methods is as Appendix 1 of this report.

Most results for the years 1991 - 1995 are supplied to this report, however some measured
data could not be taken into this report because of late reporting of data from the country to
the Data Manager or changes in the database, which delayed reporting to the Project
Managers of the PLC AIR/91-95,

2.3 Numerical models

All calculations presented in this report concerning nitrogen have been prepared at EMEP
/MSC-W with the one-layer Lagrangian trajectory acid deposition model with 150 km
resolution. This model has been used at MSC-W to quantify the depositions and air
concentrations of acidifying and eutrophying compounds over Europe and to produce
allocation matrices. Detailed descriptions of the model as well as extensive evaluations of its
performance can be found in Iversen (1993) and Barrett et al. (1995).

Calculations on atmospheric dispersion and deposition of lead and cadmium have been carried
out at EMEP/MSC-LE. The results on lead and cadmium presented in this report have been
calculated by the MSC-E ASIMD model. This model is a four layer Eulerian model with 50
km horizontal resolution that uses an assymetric advection scheme. The model has
participated in the intercomparison study of long range transport of lead carried out under
EMEP (WMO/TD No 86, 1997 and reported by Sofiev et al (1996). Model results have also
been compaired with lead and cadmium measurements of the PARCOM network and
conclusions from that intercomparation are reported in Pekar (1996).

3. Results

3.1 Precipitation

Experimental estimates of the deposition of pollutants to the sea surface has to be based on
extrapolation out over the sea of measurements performed at locations on the coast or on
islands. If estimates for atmospheric wet deposition are to be obtained information on
occurence, magnitude and distribution of precipitation is necessary. Methods for calculation
of the distribution of precipitation is necessary. The amount of precipitation is very important
to get correct estimates of the wet deposition of pollutants. Sometimes discussions arise
wether it is best to use the precipitation amount got at the measurement stations or data from
official meterological stations. The methods to calculate precipitation is more excatly
described in a HELCOM-report ( HEL.COM 1991).
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Figure 3.1. Annual Precipitation (cm), 1993. Hybrid modell estimates.

3.2 Nitrogen concentration and deposition

The measurements of nitrogen compounds has been an obligatory part of the
HELCOM/EGAP monitoring programme from the beginning. According to the HELCOM
Recommendation 14/1 each Baltic Sea State should have at least one station on the sea or on
the coast monitoring nitrogen dioxide (NO), total nitrate [(HN O3+NO; )~N] and
ammonia+ammonium [(NH;+NH, )-N] in the air, as well as nitrate (NO;=N) and
ammonium (NH,"-N) in precipitation.
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Appendix 2 and 3 of this report is from the HELCOM database at the Data Manager NILU
and contains all the measured and reported data ready for publication by September 1997.

3.2.1. Nitrogen dioxide

NO, has been measured at 16 stations around the Baltic Sea. At four stations measurements

cover the whole period 1986 - 1995. Figure 3.2.1.1. shows the variation in annual NO,-N

concentration at these four stations. Most of the annual mean values at the stations are 1 - 2.5
3

pg/m-,

No clear trend can be seen in the time series of the NO, concentration measurements. When
comparing the mean concentration of 1986 - 1990 to that of 1991 - 1995 the results were
different at the various stations: a small increase (10 - 20 %) could be detected at Rérvik and
Hoburg, while at Vavihill the level remained constant and at Rucava a small decrease was
seen. It is difficult to say if these marginal changes are real: because of the very low NO,
concentrations at the Baltic stations the errors in measurements might be large enough to
cover a change of + 10 %.

NO2-N concentration

o Rucava
—3— Rorvik
— o — Hoburgen

ug/m3

—y¢— Vavihill

0
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Figure 3.2.1.1. Annual mean NO,—N concentration at some Baltic measuring stations

The quality of the NG, measurements of countries using the absorption solution method have
been tested by the EMEP/CCC in interlaboratory comparisons. In the years 1995 - 1997 three
tests have been made and 6-8§ HELCOM countries participated in them. Only once the
accuracy of a laboratory was in the group “need improvement”, which meens a relative
deviation of 10 - 20 %. All other results were better than 10 % relative deviation from the
expected value (EMEP/CCC 1995,1996,1997 and Hanssen, 1997).



14

\4 Vil IX

PRV

Vavihill

I

77\

Keldsnor

Figure 3.2.2.1. Monthly mean values of [HNO; + NOjy'] - N at some Baltic measuring
stations in 1993, unit ug/m3



15

~

W ) & J/

Vavihil

Hg/m? Anholt

Vil

)
gglm3 Keldsnor

43

S N~ O

MV VILIX X

Figure 3.2.2.2. Monthly mean values of [NH; + NH, '] -N at some Baltic measuring
stations in 1993, unit ;,Lg/m3




16

3.2.2. Total nitrate and ammonium+ammonia in the air

Total nitrate (HNO;+NO; )N and ammonium+ammonia (NH;+NH, " }-N in the air have
been measured at 14 stations during the period 1986 - 1995. Furthermore, separate
concentrations of the gaseous and particulate compounds are available at 8 stations. The data
series of these measurements are usually short covering only a few years. Therefore only
regional and seasonal variations can be detected from the data.

Figure 3.2.2.1. shows total nitrate concentrations in 1993 at some Baltic measuring stations,
Figure 3.2.2.2. the same for ammonium+ammonia concentration. In 1993, in the middle of the
PLC 91-95 reporting period, six stations carried out total nitrate and seven stations
ammoniatammonium measurements.

The concentration of total nitrate in the air is highest at the south-western stations and
decreases slowly northwards besides at Aspvreten where the concentrations were surprisingly
low. High monthly concentrations have been measured in February-May and October-
November.

In 1993, in addition to the total nitrate monitoring, particulate nitrate was measured at Preila
and Rucava stations and gaseous nitrate at Preila station on the eastern coast of the Baltic
Proper. The annual mean concentration of nitrate-nitrogen at these stations is 0.3 ug/m?3 , well
compatible with the results of the other stations.

The regional variation of ammonia+ammonium in the air resembles greatly that of total
nitrate. The concentration is highest in the south-western part of the Baltic Sea and the
monthly mean value peaks at all stations in March-May and again in November. The
relatively high concentrations at Virolahti may partly be due to the vicinity of animal
husbandry. The concentration of the nitrogen in ammonia+tammonium concentration is
slightly higher compared to the level of nitrate nitrogen in the total nitrate.

Monthly means of ammonia+ammonium in the air at Zingst were 25 - 100 % higher than
those at Keldsnor in 1993. Annual average at Zingst was 5 pg /m3, and maximum monthly
mean 16 pgN/m3 was measured in March.

Results of the separate measurements of ammonia and ammonium at Zingst, Keldsnor, Anholt
and Preila are compatible with results shown in Figure 3.2.2.2.

In the database there is no complete data series of total nitrate and ammonia+ammonium
concentrations in the air over the whole reporting period 1986 - 1995 of any of the Baltic
stations. Calculations of the trend in the concentration of these elements can be made first
when longer time series are available. Anyway, annual concentrations of total nitrate and
ammonia+ammonium in the air at Vavihill and Aspvreten were lower in 1993 - 1995 than in
1986 - 1990, the same can not be detected in the Rorvik data.

3.2.3. Nitrate and ammonium in precipitation

Nitrate and ammonium in precipitation has been monitored at almost 30 Baltic stations.



17

Stations situated in various parts of the coast of the Baltic Sea and covering a long sampling
period were chosen to show the geographical variation and the trends.

Figure 3.2.3.1. presents the annual mean of ammonium and nitrate concentrations in
precipitation in 1986 - 95 and Figure 3.2.3.2. presents the annual deposition of ammonium
and nitrate in the same years.

The annual mean concentrations of the compounds are below 0.5 mg/] at stations in the
northern part of the Baltic Sea, and 0.5 - | mg/] at the stations of the Baltic Proper as well as
Belt Sea and Kattegat. The highest concentrations are measured at Preila. The proportion of
nitrate and ammonium to the total nitrogen concentration in precipitation are almost equal at
all stations.

The annual deposition of ammonium-nitrogen and nitrate-nitrogen is about 200 mg,/m2 at the
stations of the Gulf of Bothnia, 200 - 500 mg/m2 at all the other stations shown in the Figure

3.2.3.2. except Preila and Arup, where especially the deposition of ammonium-nitrogen often
exceeds 500 mg/mz.

Part of the precipitation data in the database is bulk deposition, while the other part represent
wet-only deposition. The wet-only deposition is preferred in the HELCOM Recommendation.
The sampling time at different stations may also differ from each other. Consequently, the
illustrations of the situation around the Baltic Sea in Figures 3.2.3.1. and 3.2.3.2. should be
considered as preliminary.

Similarly to the intercomparison of nitrogen dioxide measurements, the EMEP/CCC tests also
show the quality of nitrogen analysis in the deposition of the laboratories. In the EMEP
interlaboratory tests during 1995 - 1997 nine to twelve HELCOM country laboratories
participated yearly. Most nitrate and ammoenium analyses were reported to be in class very
good. relative error <5%. alltogether 8 times during 3 years the result of a laboratory had
relative error between 10 - 20 % either for nitrate or ammonium (EMEP/CCC 95, 96, 97.
Hanssen. 1997).

The relative ditference in yearly deposition of nitrate and ammonium in three parallel
samplers was mostly under 25 % in a Finnish field test. The limit of 25 % was exceeded once
for nitrate deposition and three times for ammonium deposition during the 7 year long period
at four stations (Ruoho-Airola and Leinonen, 1996).

For those stations with measurements over the whole reporting period, mean values of the
first five-year period 1986 - 1990 (mean 80) and the later period 1991 - 1995 (mean 90) have
been calculated. Figures 3.2.3.3. and 3.2.3.4. show relative changes [=100*(mean90 -
mean80)/meand0] in the mean values of the both compounds, both in concentrations as well
as in depositions. These changes might describe fairly well the trend of airborne nitrogen
pollution to the Baltic Sea within the period 1986 - 1995,

The mean concentration of nitrate-nitrogen in precipitation in 1991 - 1995 has decreased
compared to the mean value of 1986 - 1990 at all stations, Figure 3.2.3.3. The decline is
largest at the stations of the Gulf of Bothnia and the Gulf of Finland as well as Belt Sea and
Kattegat: about 20 %. The mean concentration of ammonium-nitrogen in precipitation in 1991



18

Hailuoto
EINH4EANO3

mg/l

Virolahti
ENH4BNO3

mg/t

Ricklea

mg/l

Rucava
ENH4EINO3

Preila

mg/l

Aspvreten

EINH4AENO3

0
mg/l

Leba
EINH4ENO3

Rorvik

Arup
EINH4ENO3

mg/l

1990 1992

1988

0 1986

tation at

10ns8 1n precipl

Figure 3.2.3.1. Annual mean NH," -N and NO; -N concentrat

some Baltic measuring stations 1986 - 1995, unit mg/l



19

Hailuoto

[EINHAENO3

mg/m?

Viralahti

mg/m?

ENH4ENO3

Ricklea
[EANH4EANO2

mg/m?

Aspvreten

EINH4ENO3

myg/m?
800
600

Preila

ENH4EBNO3

mg/m?2
800
600
400

Arup

B

BRarvik
EINH4ENO3

mg/m?

mg/m?

EINH4EINO3

Leba

mg/m?

SRR

1994

1992

\

| o

q o
=k
N =z

=]

E

H o © & o
EE B8 § &

0 1086 1988 1990

ic measuring

Figure 3.2.3.2. Annual NH,” -N and NOj;" -N deposition at some Balt

stations 1986 - 1995, unit mg/m2



20

% Hailuoto

EINH4ENO3

Ricklea

ENHAENO3

-,
p
[ %
\ ~)

i ’7 40
{§7 20

-40

Rorvik

EINH4ENO3

!

%
40
20
0
-20
-40

Aspvreten

EINHAENO3
T

Arup

ENH4ENO3

% Virolahti

EBNH4ENO3

C
v

% Rucava

40 EINH4EINO3

20

-20
-40

J

Leba

Figure 3.2.3.3. Relative changes of NH," -Nand N O3 -N concentration in rainwater,
mean value 1991 - 1995 compared to mean value 1986 - 1990 at some Baltic measuring

stations



21

% Hailuoto

40 ENH4ENO3
20

% Ricklea

40 EINHAENO3
20

-20
-40

%
40
20

Virolahti

EINH4ENO3

s

Aspvreten

Rorvik

ENHIENO3 0

ENHAENO3 Y

e

Arup

EINH4ENQO3

Figure 3.2.3.4 Relative changes of NH," -N and NO;" -N depositions, mean value 1991 -
1995 compared to mean value 1986 - 1990 at some Baltic measuring stations




22

- 1995 has decreased compared to the mean value of 1986 - 1990 at all other stations except
Arup, Aspvreten and Rucava. A decrease of 40 % in the mean concentration was calculated
for Leba, while the reduction at Hailuoto, Virolahti and Rérvik was less significant: 20 %.
The rise of mean concentration was about 10 % at Aspvreten and 20 % at Rucava.

Finally, the changes in nitrate-nitrogen and ammonium-nitrogen deposition from 1986 - 1990
to 1991 - 1995 are shown in Figure 3.2.3.4. The nitrate-nitrogen deposition has decreased at
all stations: about 25 % at Virolahti and Rérvik, about 15 % at Rickled, Leba and Hailuoto.
The changes in ammonium-nitrogen deposition are similar to the changes in concentration. A
decline of 20 - 50 % has been calculated at the stations Leba, Hailuoto, Virolahti and Rérvik,
a minor decrease at Rickled and an increase of 10 - 20 % at the other stations.

3.3 Nitrogen, model calculations, emissions, fluxes, depositions, origin of the load.

Most parts ot texts. tables and figures in this section have been taken from the report
Atmospheric supply of nitrogen, lead and cadmium to the Baltic Sea (EMEP/MSC-W, 1997).

Concerning load of air pollutants to the Baltic Sea there are two sources to be taken into
account: the deposition on the sea area and the deposition on the catchment area. Recent
estimations performed by MSC-E (MSC-E, 1996) show that about 10 % of the deposited
nitrogen on the catchment area can be transported to the Baltic Sea by rivers. This load is
about 126 000 t/a (mean value 1987 - 1991) compared to 315 000 t/a directly deposition to the
sea area (mean value for the same period).

3.3.1 Atmospheric supply of nitrogen to the Baltic Sea, 1991 - 1995

All calculations presented in this chapter have been prepared at EMEP /MSC-W with the one-
layer Lagrangian trajectory acid deposition model with 150 km resolution. This model has
been used at MSC-W to quantify the depositions and air concentrations of acidifying and
eutrophying compounds over Europe and to produce allocation matrices. Detailed descriptions
of the model as well as extensive evaluations of its performance can be found in Iversen
(1993) and Barrett et al. (1995).

Following the distinction commonly used by HELCOM, the Baltic Sea has been divided here
in five different sub-basins. For each sub-basin, differences in the spatial distribution and
seasonal variations of nitrogen deposition are studied and country-to-sub-basin allocation
matrices are calculated. Inter-annual variations both of emissions and depositions of nitrogen
are studied. Temporal deposition trends are compared to those of the previous period of
HELCOM assessment. 1986 - 1990, and they are related to emission reductions inside the
Baltic Sea influence area.

3.3.2 Emissions of nitrogen oxides and ammonia

The nitrogen deposition estimates presented in this chapter are based on the 1997 update of
nitrogen oxides and ammonia emissions from the EMEP/MSC-W database. This emission
database consists of official emission data reported to the ECE Secretariat from the Parties
under the Convention on Long Range Transboundary Air Pollution (LRTAP) and qualified
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estimates over other regions within the EMEP modelling area. The present status of the
emission database is documented in the MSC-W Status Report 1997 (Barrett, 1997).

Emissions are also subject to spatial and seasonal variations. For nitrogen oxides, country
specific monthly variations are preseribed. Over northern european countries, this generally
implics maximum emissions during the winter and minimum in summer. Ammonia emissions
are considered to peak in summer with a factor of 1.3 falling to 0.7 in winter.

Emission totals of nitrogen oxides are summarized in Table 3.3.1, for countries of relevance
for the Baltic Sea area. The upper part of the table contents emission totals from all the
Contracting Parties to the Helsinki Commission. The central panel includes emissions from
other countries contributing significantly to nitrogen deposition to the Baltic Sea. The
countries added in the central panel are determined from the allocation. The lower panel in
Table 3.3.1 considers the total emission inside the EMEP modelling domain. Analogously,
Table 3.3.2 summarizes the country totals of ammonia emissions.

Note here that the latest official national emission data in the 1997 update refers to 1995.
National official emissions are reported one year in arrears. This is the reason why the annual
summary EMEP report to HELCOM will normally report depositions from two years before.

Table 3.3.1. Emissions of nitrogen oxides (1000 tonnes of NO, per year)

1986 1987| 1988 1989| 1990] 1991] 1992] 1993] 1994] 1995
Denmark 3200 312] 302] 282] 279 321 276 274 272 250
Estonia 93] 93] 93] 93] 93| 78] s9| 48] s0] 50
Finland 277] 288 293] 301] 300] 290 283] 282 282 259
Germany 2546] 2427| 2306| 2146| 1962| 1954| 1862] 1810] 1766| 1766
Germany, former GDR 740 750] 743| 746| 678 555 495| 464| 444 444
Latvia 90] 90| 90| 90| 90| s2 a3] 37| 45 29
Lithuania 169 171 172] 173] 158] 166| 98| 78] 77| 67
Poland 1590| 1530 1550] 1480] 1279] 1205| 1130 1120] 1105] 1120
Russian Federation' 1871 2653| 2358| 2553| 2675] 2571 2298| 2269] 1995 1995
Sweden 432] 437] 432 418] an1| 4ro] 383] 378 3720 362
HELCOM PARTIES 8128| 8751] 8339 8282| 7925| 7602] 6927] 6760| 6408 6342
Belgium 317] 331] 34s5] 357 3s52| 354 354 340] 345 345
Czech Republic 826 816| 838] 9201 742| 725 698| 574| 435 412
France 1618] 1630] 1615 1772] 1585| 1632] 1597] 1544| 1682] 1666
Netherlands 587] 599] 602] s84] s575| 575 s66| 552! 542| S18
Slovak Republic 197] 197] 212{ 227] 227 212] 192 184| 173] 173
United Kingdom 2535 2659| 2744| 2919] 2897| 2805] 2720] 2548| 2422] 2295
The Baltic Sea go] 8o 8ol so] sol so| 80| so| so|l so
“Baltic Influence Area” | 14288|15063]14795[ 1514114383 [13985] 1313412582 12087[ 11831
EMEP total 23616 24595 | 24442 25025 24480 23783] 22604 | 21686 | 21199 | 20903

(1) The part inside the EMEP domain of calculation.
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Tables 3.3.1 and 3.3.2 show how every country has a different emission trend. Some
countries, like Finland, experienced an increase of nitrogen emissions during the second half
of the eighties, while other countries, like Lithuania, reported a steady decrease during the last
half of the eighties followed by a steep decline thereafter.

Independently of the group of countries considered, emissions of NOx are characterised by a
stable peak in the late 1980s and a gentle decrease in the 1990s. For ammonia, emission
reduction occurs more evenly through the considered period, in the countries where emissions
had been reported.

Table 3.3.2. Emissions of ammonia (1000 tonnes of NH; per year)

1986 1987| 1988| 1989| 1990| 1991 1992 1993 1994] 1995

Denmark 122) 117] 115] 113] 109] 110 114] 119! 113] 114
Estonia 29 29 29 29 29 29 29 29 29 29
Finland 35 35 35 35 35 34 33 33 32 31
Germany 580| S72] 560 556 S16| 456| 441| 431 423] 423
Germany, former GDR 266| 265| 270 262| 243| 214 208 203] 199] 199
Latvia 44 44 44 44 44 42 33 20 17 17
Lithuania 89 90 89 86 84 85 81 80 80 44
Poland 550/ 550| 550) 550 sS08)] 450| 342 382] 384 380
Russian Federation' 1286| 1277| 1269| 1258| 1191{ 1161| 1084| 903| 772] 772
Sweden 61 61 61 61 61 60 59 58 58 61

HELCOM PARTIES 3062| 3040| 3022| 2994| 2820| 2641| 2424| 2258| 2107| 2070

Belgium 90 91 93 94 95 93 92 95 96 96
Czech Republic 105| 105 105 105! 105 88 77 97 92 86
France 700/ 700| 700| 700{ 700| 690| 676] 666] 668 668
Netherlands 258] 258| 237| 232| 236| 237| 188 197! 171 155
Slovak Republic 62 62 62 62 62 62 61 54 47 47
United Kingdom 320/ 320| 320] 320] 320{ 320| 320{ 320| 320 320
The Baltic Sea 0 0 0 0 0 0 0 0 0 0

“Baltic Influence Area” 4597| 4576 4539| 4507| 4338 4131| 3838| 3687| 3501| 3442

EMEP total 8541| 8480| 8465| 8430| 8203| 7877| 7498| 7293| 7040| 6973
(1) The part inside the EMEP domain of calculation.

The relative contribution of nitrogen oxides to total nitrogen emissions is very similar to the
contribution of reduced nitrogen. For the Parties in HELCOM, the averaged NO, emission in
tonnes of nitrogen is comparable to ammonia emissions when expressed as only nitrogen. In
the countries influencing nitrogen deposition over the Baltic Sea. 55 % of the total nitrogen
emissions averaged for the 10-year period, occurs as NO,, 45 % as ammonia. In the EMEP
area, NO, emissions represent 52 % of the total nitrogen emissions.

Quantification of the decreasing trends is given in Table 3.3.3 as percentage reduction from
the total nitrogen emission. It is noteworthy that for the considered periods, the Contracting
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Parties to the Helsinki Commission have reported a stronger reduction in their nitrogen
emissions than the total EMEP area.

Table 3.3.3. Percentage reduction of total (reduced+oxidized) nitrogen emissions

HELCOM Parties Influence area for the
Baltic Sea EMEP total
1986-1990 5% 2% 0.1%
1991-1095 19% 16% 12%6
1986-1995 27% 21% 15%

3.3.3 Inter-annual variations and trends of nitrogen deposition

Nitrogen depositions to the Baltic Sea and its sub-basins are given in Table 3.3 .4 for the period
1086 - 1995. Mean annual deposition of nitrogen on the Baltic Sea during the period 1991 -
1995 are estimated to be 274 000 tonnes N yr-1. For the previous period, 1986 - 1990, mean
annual deposition estimates the amount to 324 000 tonnes N yr-1. Similarly to nitrogen
emissions, modelled nitrogen depositions also show a decreasing trend in the analysed period
1986 - 1995, and the decrease is again larger at the beginning of the nineties than during the
second half of the eighties.

Table 3.3.4. Annual deposition of total (reduced +oxidized) nitrogen to the Baltic Sea
and its sub-basins 1986 - 1995, (Units: 1000 tonnes N/ yr™)

1986 1987 1988 1989 1990 1991| 1992| 1993 1994| 1995
Gulf of Bothnia 45 45 45 45 43 42 39 38 37 34
Gulf of Finland 22 23 22 22 22 21 19 18 18 16
North Baltic Proper 131 131 131 129 1241 119 110 106] 104 93
South Baltic Proper 75 74 74 73 69 66 62 61 60 57
Kattegat/Belt Sca 56 36 55 55 53 52 50 50 49 48
Total Baltic Sca 329| 329] 327 324 311] 300f 280] 273| 268 248

Averaged over the Baltic Sea, nitrogen deposition is reduced by 5 % during the period 1986 -
1990, while the corresponding reduction for the first half of the 1990s is 17 %. The overall
reduction of nitrogen deposition on the Baltic Sea during the ten year period represents a 25 %
reduction of the deposition levels in 1986. The largest reductions (29 %) are estimated over
the North Baltic Proper, minimum reductions over the Kattegat/Belt Sea (14 %).

The annual variations of modelled nitrogen deposition may be related to two different factors:

1) Variations of nitrogen emissions, both in strength and spatial distribution.
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2) Variations on the meteorological conditions determining the physical and chemical
removal of nitrogen from the atmosphere.

The effect of meteorological inter-annual variations on nitrogen deposition can be estimated
by means of a simple model experiment. The EMEP MSC-W model has been run with the
same emission distribution and strength over a series of years, using actual meteorological
conditions. The coefficients of variation (the ratio of the standard deviation to the mean) of
the modelled nitrogen deposition fields are a good measure of the inter-annual meteorological
variability. The use of coefficient of variation as a measure of the meteorological variability is
discussed in the next chapters. Here we note that they are only valid for a certain deposition
area if the emission distribution and strength is kept unchanged. For nitrogen, over the Baltic
Sea, the coefficients of variation were estimated to about 10 % (Barrett et al., 1995).

The effect of emission reductions on the nitrogen deposition is a straightforward result from

the EMEP models. Table 3.3.5 summarizes the modelled reduction of nitrogen deposition
resulting from the emission reduction reported in Table 3.3.5.

Table 3.3.5. Percentage reductions of total (reduced+oxidized) nitrogen deposition

Gulf Gulf North South Kattegat/
of of Baltic Baltic Belt Sea Baltic
Bothnia Finland Proper Proper Sea
1986-1990 5% 0% 5% 8% 5% 5%
1991-1995 19% 24% 22% 14% 7% 17%
1986-1995 24% 27% 29% 24% 14% 25%

Reductions of nitrogen emissions in the EMEP area by 15 % result in a 25 % reduction of the
nitrogen deposition to the Baltic Sea between the years 1986 and 1995. However, not all
emissions in the EMEP area will equally affect nitrogen deposition to the Baltic Sea. The
relevant question is to define the principal source area within EMEP that contributes to
deposition of nitrogen to the Baltic Sea.

3.3.4 Spatial variations of nitrogen deposition in the Baltic Sea

Nitrogen depositions show a marked north-to-south increasing gradient, which is derived from
the particular distribution of nitrogen sources and the predominant transport pathways.
Calculated nitrogen deposition densities for the period 1991 - 1995 are as follows:

Table 3.3.6. Nitrogen deposition over different basins, mg N m 2 yr'l

Gulf of Bothnia 307
Gulf of Finland 496
Baltic Proper, North 591
Baitic Proper, South 1007
Belt Sea/Kattegat 1150

Total Baltic Sea 624
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reduced nitrcgen deposition

Total Nitrogen Deposition

Figure 3.3.3. Sub-basin contribution to Baltic Sea deposition of airborne nitrogen.
Averaged percentage values for 1991 - 1995

The relative contributions of the different sub-basins to total deposition to the Baltic Sea
which is depicted in Figure 3.3.3 are determined by the above mentioned deposition densities
and the area of the sub-basin.

The gradient of nitrogen deposition to the Baltic Sea is more pronounced for reduced than for
oxidized nitrogen (Figure 3.3.3). This is a consequence of the shorter atmospheric lifetime of
ammonia, which is more readily deposited by dry and wet deposition. Over the southern sub-
basins, deposition of reduced nitrogen is similar in amount to the deposition of oxidized
nitrogen but as we move northwards, the fraction of oxidized nitrogen becomes more
important. The gradient in of nitrogen deposition to the Baltic Sea is more pronounced for
reduced than for oxidized nitrogen (Figure 3.3.3). This i1s a consequence of the shorter
atmospheric lifetime of ammonia, which is more readily deposited by dry and wet deposition.
Over the southern sub-basins. deposition of reduced nitrogen is similar in amount to the
deposition of oxidized nitrogen but as we move northwards, the fraction of oxidized nitrogen
becomes more important. Averaged over the Baltic Sea, 52 % of total deposition is due to
oxidized mtrogen. Table 3.3.7 summarizes the partition between wet and dry deposition both
for reduced and oxidized nitrogen. Averaged for the Baltic Sea, wet deposition is the
dominant and accounts for 65 % of the total nitrogen deposition.



mg N /m’/yr

700
700
600
500
400
300
200
100

28

Figure 3.3.4. Total deposition of reduced and oxidised nitrogen to the Baltic Sea. Annual
mean values for 1991 - 1995. (Units: mg N m~ yr'')

Table 3.3.7 : Type of nitrogen deposition to the Baltic Sea, averaged for 1991 - 1995,
(Units: 1000 tonnes N/ yr)

1991 1992 1993 1994 1995
Red Ox. Total [Red. Ox. Total |Red. Ox. Total |Red. Ox. Total [Red. Ox. Total
Dry Dep. 52 51 103 50 47 97 50 45 95 49 44 93 45 40 85
Wet Dep. | 90 107 197 84 99 183 83 95 178 82 93 175 75 88 163
Total 142 158 300 134 146 280 133 140 273 131 137 268 120 128 248

3.3.5 Seasonal variations

Following previous HELCOM practice (HELCOM, 1991) the year has been divided in four
periods: January to March, April to June, J uly to September and October to December. This
division is different from the seasonal analysis in the next chapters and should be kept in mind
when interpreting the results.
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Seasonal variations in nitrogen deposition are given in daily rates. The daily rates are averages
over the whole defined season and should not be confused with episodic values. For a study of
the episodicity of nitrogen supply to the Baltic Sea, the reader is referred to Barrett (1996). At
present, there is no common understanding on the effect of nitrogen episodes to marine
biological ecosystems and consequently we limit our analysis to the average seasonal cycle of
deposition from airborne pollution.

The seasonal patterns of nitrogen emissions are opposite to nitrogen oxides and ammonia.
Emissions of nitrogen oxides tend to peak during the winter, while ammonia emissions are
largest in the summer. This behaviour determines to a great extent the modelled seasonal
variations over the different sub-basins. In southern areas, where ammonia deposition is
largest, the seasonal cycles of reduced and oxidised nitrogen emissions nearly compensate
cach other and there is little overall scasonal variation on the depositions. As we move
northwards and nitrogen deposition is dominated by wet deposition of nitrate, depositions
show a winter maximum. In general, however, there is little seasonality in the supply of
nitrogen to the Baltic Sea.

Table 3.3.8. Average daily rates of total (reduced + oxidized) nitrogen deposition.
(Units: mg N m” day™)

1986-1990 1991 - 19935

whole whole year Jan - April-June July-Sept  Oct-Dec

year March
Gulf of Bothnia 1.14 0.84 0.91 0.77 0.78 1.02
Gulf of Finland 1.82 1.36 1.30 1.40 1.41 1.80
Baltic Proper. North 2.09 1.62 1.78 1.47 1.63 220
Baltic Proper, South 3.31 2.76 283 277 3.04 2.98
Belt Sea / Kattegat 375 3.15 3.21 3.56 361 3.42
Baltic Sca 215 1.71 1.82 1.65 1.79 2.08

3.3.6 Source allocation to sub-basin deposition

The lagrangian acid deposition model simulates the long-range transport of nitrogen
compounds by tracking emissions from different emission sources. In this way contributions
of each country to the depositions in another country can be evaluated. As a part of the present
collaboration with HELCOM, a refinement of the traditional country-to-country attribution
matrices has been implemented in order to allow for the allocation of depositions to the
different Baltic Sea sub-basins.

Country-to-sub-basin matrices are a useful interpretation tool to determine source areas
contributing significantly to deposition to the Baltic Sea. They have been used to determine a
"Baltic influence area" where emission reductions have been calculated. It should be stressed,
however, that the definition of a "Baltic influence area” from the allocation matrices is rather
arbitrary. The "Baltic influence area” used in the emission section 3.3.2, involves the ten
largest individual country contributions to oxidized nitrogen deposition over the whole Baltic.
But other criteria could have been used in this definition.
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Table 3.3.9. Ten largest country contributions to whole Baltic oxidized nitrogen
deposition averaged for two different periods. (Units: tonnes N)

Guifof  Gulfof Baltic Baltic Belt Sea Whole Baltic % of
Bothnia Finland Proper Proper Kattegat whole Baltic
North South deposition

1986-90
German Federal Republic 2588 862 9493 7781 5487 26209 14.0
United Kingdom 2176 624 7227 1728 5631 20386 10.9
Poland 2665 1013 9656 4355 1123 18812 10.0
Union of Soviet Socialist 4461 2805 7860 1082 360 16568 8.9
Republics
Sweden 3973 707 6595 1428 921 13623 7.3
German Democratic Republic 1012 414 4545 3592 1494 11057 59
Denmark 1109 283 3671 2136 2702 9901 5.3
Czechoslovakia 916 357 3664 1945 810 7691 4.1
the Netherlands 747 234 2614 1997 1883 7474 4.0
France 650 234 2481 1838 1407 6610 3.5
1991-95
German Federal Republic 2666 806 9801 7475 4235 24981 17.1
United Kingdom 2093 555 6556 4392 4924 18521 12.7
Poland 1518 682 5749 3718 1186 12852 8.8
Sweden 3372 608 5743 1327 809 11860 8.1
Denmark 979 286 3648 2212 2573 9698 6.6
the Netherlands 652 171 2249 1719 1468 6259 4.3
France 591 160 2305 1461 953 5469 3.7
Finland 2479 1109 1391 155 49 5184 35
the Czech Republic 460 226 1728 1022 541 3976 2.7
Russian Federation 693 684 1258 208 83 2927 2.0

Source areas contributing significantly to deposition over the Baltic Sea sub-basins depend on
the pollutant physical and chemical properties, the particular meteorological conditions, and

more relevantly, the emission strength and distribution. Comparison of Tables 3.3.10

suggests that oxidized nitrogen deposition is affected by sources more remote than those
affecting reduced nitrogen. This is equivalent to say that oxidized nitrogen experiences longer
transport distances than ammonia. On the other hand, meteorological conditions will naturally

influence the source contributions from year to year.
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Table 3.3.10. Ten largest country contributions to whole Baltic reduced nitrogen
deposition averaged for two different periods. (Units: tonnes N)

Gulf of Gulf of Baltic Baltic Belt Sea Whole % of
Bothnia Finland  Proper  Proper Kattegat Baitic whole Baltic
North South deposition

1986-90
Union of Soviet Socialist 4149 3961 15098 1319 418 24945 17.9
Republics
Poland 1829 757 8893 10351 1023 22854 16.4
Denmark 494 119 2302 2596 11398 16909 12.1
German Federal Republic 860 295 3477 4070 6455 15156 10.9
German Democratic Republic 650 265 3190 6988 2819 13911 10.0
Sweden 1341 143 4073 1751 1669 3978 6.4
the Netherlands 391 141] 1523 1378 1531 4964 3.6
Finland 2860 501 422 39 11 3834 2.8
France 232 97 1119 &858 770 3076 2.2
United Kingdom 231 83 914 647 888 2762 2.0
1991- 95
German Federal Republic 1043 318 4554 8653 6895 21463 19.0
Denmark 479 113 2351 2854 11388 17186 15.2
Poland 940 4238 5355 8365 900 15988 14.2
Sweden 1253 130 4214 1934 1745 9277 8.2
Estonia 317 938 2790 37 12 4094 3.6
Lithuania 313 221 2794 257 68 3653 3.2
Finland 2467 463 329 26 7 3291 29
the Netherlands 245 65 947 1026 974 3257 2.9
Russian Federation 471 1118 1434 166 55 3245 2.8
Latvia 151 162 2298 59 l6 2686 2.4

3.3.7 Comparison of models and measurements

In this report no advanced work has been done concerning comparison of models and
measurements. The results from this study indicate that models and measurements give good
agreement in the question of trends for nutrients (see Summary and Conclusions) but not so
good for the metals cadmium and lead. The reasons for this is that emission data for metals are
uncertain and that the concentrations of metals in precipitation at northly latitudes are low.
Comparision of models and measurements are given in one EMEP-report (Barrett 1996).

3.4. Trace element concentrations and deposition

Measuring of the trace elements lead (Pb), cadmium (Cd), copper (Cu) and zinc {Zn) in
precipitation have been an obligatory part of the HELCOM/EGAP monitoring programme
from the beginning. At least one station in every Baltic Sea station should make these
measurements. Measuring of the same elements in particles is recommended.
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In the database there are only very few data series of trace elements in precipitation or
particles. Data of Pb and Cd in year 1993 has been chosen as an example of seasonal and
regional variation. The Figures 3.4.1. and 3.4.2. show concentrations of Cd and Pb at the
stations around the Baltic Sea.

Highest concentrations have been measured at Leba station on the eastern coast of Baltic
Proper. The monthly mean concentration is 0.1 - 0.5 ng/l at the other stations. No clear
seasonal variation can be detected from the data.

The regional variation of Pb concentration is shown in Figure 3.4.2. The level is not changing
much around the Baltic Sea, high monthly concentrations have been measured at all stations.
Maximum concentrations appear in February-May and October-November, the level is
usually lower during the summer months.

The concentration and rain amount data has been combined in the Figures 3.4.3. and 3.4.4. to
show the monitored deposition of Cd and Pb to the Baltic Sea.

The monthly deposition of cadmium (Figure 3.4.3.)is usually 0 - 10 pg/m”, except at Preila
and Leba. There are missing monthly values at many stations, but as an order of magnitude it
can be said that the monitored annual deposition of cadmium in 1993 to the Baltic Sea was:
20-30 ;1g/m2 at stations Hailuoto, Haapasaari, and Aspvreten; 30 - 40 1g/m’ at stations Arup
and Zingst; 80 -100 at station Preila; and 200 ;,Lg/m2 at station Leba.

The deposition of lead (Figure 3.4.4.) is more even divided around the Baltic Sea, monthly
depositions over 200 pg/m” have been measured at all stations. Monthly mean values are
missing from 1993 data, but as an order of magnitude it can be said that the monitored annual
deposition of lead in 1993 to the Baltic Sea was: 1 000 - 1 300 wg/m” at stations Hailuoto,
Haapasaari, Aspvreten and Arup; and 1 500 - 1 900 ug/m” at stations Leba, Zingst and Preila.

These trace element values reported to the HELCOM/EGAP database are well compatible
with results published in the report Heavy metals and POPs within the ECE region (Berg et al.
1996)

A HELCOM-EMEP-PARCOM-AMAP project Field Intercomparison of Heavy Metals in
Precipitation 1995 was performed to get information about the quality of heavy metal
measurements. All the HELCOM countries took part in the intercomparison. According to the
results of the project the analysis of the heavy metals do not seem to be problematic to the
participants, but the different sampling shape and handing procedures of the samples caused

difference in results (Winkler and Roider. 1997).



uo/ Haapasaari

| / /g j = Preila

Figure 3.4.1. Monthly concentration of Cd in rainwater at some Baltic measuring
stations in 1993, unit pg/l
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Figure 3.4.2. Monthly concentration of Pb in rainwater at some Baltic measuring

stations in 1993, unit ng/l
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Figure 3.4.5. Monthly mcan concentration of cadmium in particles at two Baltic stations

Lead in air

45.00
40.00
35.00
30.00
25.00 M
20.00

ng/m3

0 Zingst

Preila
15.00 C

10.00

o S T ‘

01.93 05.93 09.93 01.94 05.94 09.94

Figure 3.4.6. Monthly mean concentration of lead in particles at two Baltic stations

Very few data of trace elements in air have been reported to the database. Monthly mean
concentrations of cadmium and lead shown in Figures 3.4.5. and 3.4.6. are examples of the
level of these compounds at stations around the Baltic Sea.

Most of the high concentrations of these two compounds have been measured during winter
months.

The change of cadmium and lead deposition to the Baltic Sea has been estimated by
calculating the relative change of concentration and deposition of mean value 1987-1990
compared to mean value 1991 - 1994. These values have been taken from the report Heavy
metals and POP within the ECE region (Berg et al., 1996), where longer time series of trace



element results are available. When the HELCOM/EGAP database has been completed, it will
be possible to calculate changes to other stations too.

Figure 3.4.7. shows annual cadmium and lead depositions at HELCOM/EGAP stations Arup
and Aspvreten.

Cadmium deposition at Arup station, Sweden Cadmium deposition at Aspvreten station,
Sweden
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Figure 3.4.7. Deposition of cadmium and lead at stations Arup and Aspvreten (Berg et
al.. 1996).

The decrease of the annual mean concentration and deposition of cadmium from 1987 -1990
to 1991 - 1995 is 40 -50 % at these stations. The mean concentration of lead has decreased 10
- 20 % from 1987 - 1990 to 1991 - 1994. At Arup also the mean deposition of lead has

decreased slightly: 10 %. At Aspvreten the mean deposition of lead has remained unchanged.

The monitoring of trace elements is difficult because of low concentrations and easy
contamination of the samples. Results especially of the early years of monitoring might be
uncertain. The calculations above should therefore be taken as preliminary. They show the
level of concentration and deposition as well as the direction and level of the change. As a
conclusion from the measurements it can be said that the cadmium load has decreased at these
stations, whereas for the load of lead no clear change can be seen.

3.5 Trace metal deposition, model calculations, emissions, fluxes, depositions, origin of
the load

This part of the PLC-Rapport consists of text and tables presented in: Atmospheric supply of
nitrogen. lead and cadmium to the Baltic Sea. EMEP Centres Summary Modelling Report for

1991 - 1995 for Helsinki Comission, 1997 by L.Tarrason, K. Barrett, L. Erdman and
A. Gusev.

Calculations on atmospheric dispersion and deposition of heavy metals are carried out at
EMEP/MSC-E, Moscow. At present, heavy metals modelled at MSC-E are lead and
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cadmium, and the development of a physio-chemical routine for modelling mercury is well
under progress. A short report on the development of the mercury model together with a
model unit for POP can be found in Erdman and Gusev (1997).

The results on lead and cadmium presented in the following chapters have been calculated by
MSC-E ASIMD model. The ASIMD model is a four layer eulerian model with 50 km
horizontal resolution that uses an asymmetric advection scheme. The model has participated
in the intercomparison study of Long-range transport of lead carried out under EMEP
(WMO/TD No.806, 1997) and reported by Sofiev et al. (1996). Model results have also been
compared with Pb and Cd measurements of PARCOM network and conclusions from that
comparison are reported alongside model description in Pekar (1996).

By the time of the calculations included in this chapter, no official emission data from the
EMEP countries had been reported and expert estimates had to be used instead. For lead.
emission estimates may differ over a factor of 3, depending on the source inventory used.
Therefore, results in this section are only preliminary.

Table 3.5.1. Lead emission estimates

ESQUAD estimates | UN/ECE reported official emission data

for 1950 1997 update

(tonnes Pb /year) (tonnes Pb /year)

Avg| Low| High| 1990] 1991 1992] 1993| 1994 1995

Denmark 168 146 207 46
Estonia 83*
Finland 217 159 305 313 259 150 99 60 67
Germany 2859 2023| 4161| 2315 624°
Latvia 165* 20" 1of) 8" 6" 10| 5
Lithuania 258" 47 49 32 28 33 17
Poland 2057} 1557| 2388 1372 937
Russia 8967
Sweden 448 339 579 540 365 34
HELCOM Parties 17115
United Kingdom 3165 2614| 4046| 2703 2454| 2254 2040| 1755| 1492
Baltic Influence
Area 21161
(see section 3.5)
Europe 41249] 31999| 48825

a) Estimates at MSC-E based on ESQUAD values.
b) Emissions from gasolinc are not included.
¢) Totals for both Germany and former GDR; 1995 data are preliminary.
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Lead deposition over the five year period 1991 - 1995 has been calculated with the same
emission data and the actual variable meteorological conditions. Consequently, temporal
trends can not be determined from these results. Instead, information on the meteorological
variability over the Baltic Sea and its sub-basins can be derived.

The emission data used in this work are elaborated within the framework of the ESQUAD
project. They are described in [van den Hout (ed.), 1994]. Emission data are expert estimates.
They should not be considered as official ones.

Table 3.5.2. Cadmium emission estimates

ESQUAD estimates | UN/ECE reported official emission data

for 1990 1997 update

(tonnes Cd /year) (tonnes Cd /year)

Avg| Low| High| 1990| 1991| 1992| 1993| 1994] 1995

Denmark 2 1 6 1
Estonia 2°
Finland 5 2 23 6 3 2 3 3 3
Germany 74 37| 204| 30 11°
Latvia 4 2 2 2 2 12 1
Lithuania 8’ 4 3 3 2 2 1
Poland 46 21 132 92 83
Russia 297°
Sweden 8 4 31 2 1 1
HELCOM Parties 707
United Kingdom 52 26 121 25 25 26 25 24 24
Baltic Influence
Area 828
Europe 629 258 1634

a) Estimatcs at MSC-E based on ESQUAD values.
b) Totals for both Germany and former GDR; 1995 data are preliminary

The inventory are based on the calculations of emissions from statistics of activity data in
1990 and emission factors. The emission factors can vary within a wide range. Tables 3.5.1
and 3.5.2 give national emission of lead and cadmium correspondingly. These tables are
extracted from [van den Hout (ed), 1994] with some corrections concerning the countries
located within the territory of the former USSR. The minimum, maximum and average
emission values demonstrate ranges of emission factor. Tables 3.5.1. and 3.5.2. show lead and
cadmium emissions for countries of relevance for the Baltic Sea area. The upper part of the
table contains emission totals from all the Contracting Parties to the Helsinki Commission.
The central part includes emissions from other countries contributing significantly to
deposition to the Baltic Sea. The lower part considers the total emission inside the EMEP
modelling domain. For comparison, available national emission estimates reported to the
UN/ECE Secretariat are also included in the table. Although the official estimates are
incomplete, it is worth noting that for lead a) the UN/ECE 1990 estimates lie within the
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ranges of the ESQUAD estimates, and b) the UN/ECE estimates shows a significant decrease
of the reported lead emission in the period 1990 - 1995. Table 3.5.2. evidences the large
uncertainties on cadmium emission estimates. Low and high values from the ESQUAD
emission project vary over a factor of 10 for some countries. The reported emission national
totals are within these broad ranges of uncertainty, and at difference with lead emissions, there
1s no clear temporal trend on the yearly reported value.

Mean annual estimates of lead depositions on the Baltic Sea during the 1991 - 1995 period
amount to 637 tonnes Pb (Table 3.5.3.). The inter-annual variability of lead deposition is
conditioned only by the meteorological situation observed in the region during this period
since emission data used were the same. Maximum annual depositions of lead refer to 1993
and amount to 700 tonnes Pb. Minimum depositions of 580 tonnes Pb were calculated for
1995. Thus, the annual deposition irregularity (ratio of the maximum deviation to
mathematical mean) is 10 % for lead. The irregularity is very dependant on the particular
meteorological conditions of one particular year and has little value for extrapolation to
different periods. Variation coefficients (the ratio of standard deviation to mathematical mean)
are a better measure of the expected meteorological variability but should be interpreted
carefully.

Variation coefficients over the Baltic Sea and its sub-basins arc included in Table 3.5.3. For
the whole Baltic Sea. the variation coefficient for lead deposition due to metecrological
variations is calculated to be 7 %. This value gives us a range of the expected variations of
lead deposition due to inter-annual changes in the metcorological conditions. We can expect,
with reasonable degree of certainty, that lead deposition over the Baltic Sea will experience
changes of 7 % due solely to the effect of variable meteorological conditions. This ‘reasonable
degree of certainty' is statistically at 66 %, which means that larger deposition changes due to
meteorology can also take place. The statement is valid only with the present spatial
distribution of lead sources. If the source distribution of lead changes, also may the effect of
varying meteorological conditions change.

Table 3.5.3. Total annual deposition of lead on the Baltic Sea and its sub-basins.
(Units: 100 kg Pb /yr)

Gulf of Gulf of North Baltic South Baltic Kattegat/ Baltic Sea
Bothnia Finland Proper Proper Belt Sea
1991 1094 462 2144 1626 951 6280
1992 863 476 1965 1692 1028 6024
1993 1129 615 2305 1907 1070 7026
1994 782 459 1988 2366 1180 6774
1995 758 499 1709 1888 915 5769
1991-1995 Mean 925 502 2022 1896 1029 6375

Variation Coeft. 17 % 12 % 10 % 14 % 9% 7%
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Table 3.5.4. Total annual deposition of cadmium on the Baltic Sea and its sub-basins.
(Units: 10 kg Cd/ yr)

Gulf of Gulf of North Baltic South Baltic Kattegat/ Baltic Sea
Bothnia Finland Proper Proper  Belt Sea

1991 638 187 805 651 323 2605

1992 555 196 764 698 360 2572

1993 668 231 844 749 387 2880

1994 498 195 776 968 438 2875

1995 523 197 682 779 335 2516

1991-95 Mean 577 201 774 769 369 2690
Variation Coeff. 11 % 8 % 7 % 14 % 11 % 6 %

The variability of calculated lead depositions due to meteorological conditions is largest for
the Gulf of Bothnia (17 %) and smallest for Kattegat/Belt Sea (9 %). This is a consequence of
the atmospheric transport distances for lead. Close to source areas in the south, lead is
effectively deposited by dry and wet deposition, so that the total deposition pattern is greatly
determined by the emission distribution. Away from source regions, long-range transport
becomes more important, and the deposition of lead is then more exposed to variations in the
meteorological processes. The longer the transport distances are, the more susceptible
deposition is to changes in the meteorological conditions, the larger is the meteorological
variability.

Another factor affecting the meteorological variability is area average. Smaller areas are more
subject to changes in the deposition pattern due to meteorological synoptic changes. This is
the reason why the meteorological variation coefficient is smaller for the whole Baltic Sea
than when averaged over its different sub-basins.

Expected cadmium deposition changes due to meteorological variability are largest for the
South Baltic Proper (14 %) and smallest for the North Baltic Proper (7 %). This considerable
difference in the central part of the Baltic Sea is again a consequence of the distribution of
sources and the atmospheric transport distances for cadmium. The longer the transport
distances, the more susceptible deposition is to changes in the meteorological conditions, the
larger is the meteorological variability.

The vulnerability of lead deposition in the Baltic Sea due to meteorological conditions can
also be derived from the relative weight of dry and wet depositions in the Baltic region. Table
3.5.5 shows that the main input to the total deposition is wet deposition. The contribution of
dry deposition is 8 % of the total deposition on the Baltic Sea. In individual regions this
contribution amounts from 6 % to 18 %. Lead being a particulate is effectively removed by
wet scavenging. Dry deposition of lead becomes more important close to source regions,
therefore we can expect that over the catchment area the share of dry deposition is greater.



Table 3.5.5. Wet and dry deposition of lead on the Baltic Sea and its sub-
basins

Averages for 1991 - 1995

(Units: 100 kg Pb/yr)

Gulf of Gulf of North Baltic South Baltic Kattegat/ Baltic Sea
Bothnia Finland Proper Proper Belt Sea
Wet deposition 837 437 1904 1762 917 5857
Dry deposition 88 65 118 134 112 517
Total deposition 925 502 2022 1896 1029 6375

Calculations reported by Erdman and Gusev (1997) have shown that dry deposition over the
Baltic Sea Catchment area amounts to 22 % of the total lead deposition. This difference in
calculated fractions ot dry deposition on the sea and land is explained by the lack of lead
sources over the sea and the lower dry deposition velocities experienced by lead particulate
over sea than over the land.

Table 3.5.6. Wet and dry deposition of cadmium on the Baltic Sea and its sub-basins
Averages for 1991 - 1995
(Units: 10 kg Cd/yr)

Gulf of Gulf of North Baltic South Baltic Kattegat/ Baltic Sea
Bothnia Finland Proper Proper Belt Sea
Wet deposition 487 165 707 687 308 2354
Dry deposition 89 36 67 83 61 336
Total deposition 577 201 774 769 369 2690

As given in Table 3.5.6., wet deposition is the dominant deposition form over the Baltic Sea,
also for cadmium. The relative contribution of dry deposition is 12 % of the total deposition
on the Baltic Sea, larger than for the case of lead deposition. Over the Baltic Sea catchment
area Erdman and Gusev (1997) calculated the relative contribution of dry deposition to be 30
%, also larger than the 22 % calculated over the same area for lead. In comparison with lead,
cadmium has a larger mass median particulate diameter which results in larger dry deposition
velocity and thus cadmium is more effectively removed by dry deposition. Still, as these
numbers indicate, wet deposition is the dominant form of deposition over the Baltic Sea for
both metals.

Averaged for 1991 - 1995, the different sub-basins of the Baltic Sea contribute to lead
deposition in the following way: the northern and southern areas of the Baltic Sea receive
30% each, Gulf of Bothnia and Kattegat/Belt Sea 15 % each and the remaining 10 % fall on
Gulf of Finland. The contribution from the Gulf of Finland to the Baltic Sea total is more
considerable than in the case of nitrogen and this is probably due to large lead emissions
around St. Petersburg. The relative importance of deposition to the different sub-basins is
determined to a great extent also by the size of the sub-basins. Therefore, mean deposition
density 1s an important feature to show spatial variations over different sub-basins. Calculated
lead and cadmium deposition densities are:
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Calculated lead and cadmium deposition densities

Pb, mg m™ y'l
Bothnian Bay 0.8 +/-0.1
Gulf of Finland 1.6 +/-0.2

North Baltic Proper 1.6 +/- 0.1
South Baltic Proper 2.2 +/- 0.3
Kattegat/Belt Sea 28+/-03

Baltic Sea 1.6 +/- 0.1
Cd, mg m* y'l

Bothnian Bay 50 +/- 10
Gulf of Finland 65+/-5

North Baltic Proper 60 +/- 5
South Baltic Proper 85 +/- 10
Kattegat/Belt Sea 100 +/- 10
Baltic Sea 70 +/-5

Averaged for 1991 - 1995, the different sub-basins of the Baltic Sea contribute to cadmium
deposition in the following way: the northern and southern areas of the Baltic Sea receive
30% each, the Gulf of Bothnia, 20 % and Kattegat/Belt Sea and the Gulf of Finland receive 10
% each. The relative importance of deposition to the different sub-basins is determined toa
great extent also by the size of the sub-basins. When considering instead mean deposition
densities from the different sub-basins we find again a north-to-south increasing gradient in
the deposition of cadmium.

Table 3.5.7. presents Pb deposition on the Baltic Sea and its sub-basins from the main
contributing countries. It was assumed that a country belongs to one of main emitters if its
input exceeds 5 % of the total deposition on the Baltic Sea or more than 10 % of the total
deposition on any of its sub-basins. For the majority of the considered countries both
conditions are concurrently met. Almost all countries but Great Britain are members of
HELCOM. Their input is more than 80 % of the total deposition of both metals on the Baltic
Sea. Here again, the definition of the source area that influences deposition of lead to the
Baltic Sea is rather arbitrary.

Table 3.5.7. Total annual deposition of lead on the Baltic Sea and its sub-basins from
main countries-emitters in 1995, (Units: 100 kg Pb /yr)

Gulf of Gulf of North South  Kattegat/ Baltic Sea
Bothnia Finland Baltic Baltic Belt Sea
Proper Proper

Great Britain 59 32 137 171 145 542
Germany 60 48 369 732 289 1498
Denmark 18 8 74 129 206 435
Finland 113 87 35 5 0 240
Estonia 4 86 23 1 0 115
Poland 30 31 184 341 18 604
Russia 14 72 29 16 1 130
Sweden 339 50 495 223 82 1190
Other countries 122 84 363 272 174 1015

Total 758 499 1709 1888 915 5769
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The most significant pollution by lead originates from Germany (26 %), Sweden (21 %) and
Poland {10 %). The input of the rest of the countries listed in the table, excluding Russia and
Estonia amounts only to not less than 5 % of the total deposition of lead.

The input of a country to the total deposition is determined by the fraction of the country
cmission deposited on the Baltic region. This fraction is varied within wide ranges. For
Denmark and Sweden this fraction is 20 %, for Finland and Estonia around 10 %. for
Germany and Poland between 2 and 4 %. Great Britain (around 1 %) and Russia (around 0.1
%) arc the countries in this selection with smallest contribution.

Inputs of individual countries to the depositions on sub-basins are specified by the location
and the strength of their sources. For example, Gulf of Bothnia is mainly polluted by Sweden
and Finland (45 % and 15 % of the total deposition on this sub-basin respectively). Main
sources of lead pollution on the Gulf of Finland are Finland (15 %). Estonia (15 %), Russia
(10 %) and Germany and Sweden (10 % each). Sweden (30 %), Germany (20 %) and Poland
(10 %) make the main contribution to the pollution of the North Baitic Proper. The same
countries are responsible for the pollution of the South Baltic Proper: Sweden with 10 %,
Germany - 40 % and Poland - 20 %. Kattegat/Belt Sea are mainly polluted by sources from
Great Britain (10%). Denmark (20 %), Germany (30 %) and Sweden (about 10 %).

[t 1s worth reminding that the calculated lead data considered in this chapter are of a
preliminary character because emission data used are based on expert estimates.

Table 3.5.8. presents Cd deposition on the Baltic Sea and its sub-basins from the main
contributing countries. It was assumed that a country belongs to one of main emitters if its
input exceeds 5 % of the total deposition on the Baltic Sea or more than 10 % of the total
deposition on any of its sub-basins. For the majority of the considered countries both
conditions are concurrently met. Almost all countries but Great Britain are members of
HELCOM. Their input is more than 80 % of the total deposition of both metals on the Baltic
Sea.

The most significant pollution by cadmium originates from Germany (28 %), Sweden (28 %)
and Poland (11 %). The input of the rest of the countries listed in the table, excluding Russia
and Estonia amounts only to less than 5 % of the total deposition.

Cadmium deposition to the different sub-basins is mostly dominated by neighbouring
countries. The Gulf of Bothnia is mainly polluted by Sweden and Finland (65 % and 20 % of
the total deposition on this sub-basin respectively). Main sources to the Gulf of Finland are
Finland (30%), Estonia (20 %), Russta (15 %), Germany (10 %) and Sweden (10 %). Sweden
(30 %), Germany (25 %) and Poland (15 %) make the main contribution to the North Baltic
Proper. The same countries are responsible for the pollution of the South Baltic Proper.
Kattegat/Belt Sea are mainly polluted by sources from Great Britain (15 %), Denmark (25 %),
Germany (40%) and Sweden (10 %).
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Table 3.5.8. Total annual deposition of cadmium on the Baltic Sea and its sub-basins
from main countries-emitters in 1995. (Units: 10 kg Cd / yr)

Gulf of Gulf of North South  Kattegat/ Baltic Sea
Bothnia Finland Baltic Baltic Belt Sea
Proper Proper

Great Britain 14 8 36 43 39 141
Germany 30 23 174 342 138 707
Denmark 4 2 21 39 63 129
Finland 91 59 26 3 0 180
Estonia 1 23 5 0 0 28
Poland 16 16 91 157 9 288
Russia 3 19 7 4 0 33
Sweden 335 24 213 98 38 708
Other countries 29 22 96 74 49 270
Total 523 197 682 779 335 2516

It is worth reminding again that the calculated data considered in this chapter are of a
preliminary character because emission data used are based on expert estimates.

3.5.1 Comparison of modelled results with measurement data

Given the large uncertainty related to the estimated emissions of lead, comparison of
modelled results with observations are particularly relevant. To a certain level, this
comparison can establish the degree of reliability of present assumptions on lead emissions to
the atmosphere and their further dispersion.

Measurement values from Berg et al. (1996) are used for verification of MSC-E estimates
with the ASIMD model. Only data referring to 1991 - 1994 were used, since no measurement
data over the area of the northern and southern Baltic and Kattegat/Belt Sea were available for
1995. A detailed description of the comparison of modelled results with measured data is
given in the report Atmospheric supply of nitrogen, lead and cadmium to the Baltic Sea,
EMEP Centres Summary Modelling Report for 1991-1995 for Helsinki Comission, 1997 by
L.Tarrason,, K. Barrett, L. Erdman and A. Gusev, from where also text to this chapter has
been taken.

The discrepancy between calculated and measured data on lead is not more than 40 % for
individual years and about 10 % for the whole period. Hence, it may be concluded that
measurement and calculated data are in a satisfactory agreement. Nevertheless correlation
coefficients for a number of years are close to zero or even negative. This may be connected
with input data uncertainties, the emission in particular, where expert estimates can differ by a
factor of 3.

As in the case of lead, the large uncertainty related to estimated cadmium emissions advise
comparison of modelled results with observations in order to qualify model estimates.

The same station network as for lead is used here to validate MSC-E estimates of wet
deposition of cadmium with the ASIMD model. Only data referring to 1991 - 1994 were used,
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since no measurement data over the area of the northern and southern Baltic and Kattegat/Belt
Sea were avatlable for 1995,

Measured data has been compared directly with calculated values from the grid-cell where the
station 1s located. In addition, area averages for the different sub-basins have been derived by
directly averaging results from stations located in the considered sub-basin.

The discrepancy between calculated and measured data on cadmium is worse than for lead.
For some years, this discrepancy exceeds a factor of 2. This is not surprising as cadmium
emissions estimates presented large uncertainties with estimates varying by a factor of 10. [t is
noteworthy. however, that cadmium seems to be overestimated by model calculations based
on the high estimate of emissions by the ESQUAD project.

3.6 Organic compounds, deposition, measured concentrations

Atmospheric transport and deposition is an important pathway for persistent organic
pollutants (POP) and atmospheric fluxes have been shown to be important for the occurrence
of these organic contaminants in aquatic ecosystems both far away from and near source areas
(Eisenreich et al 1981, Barrie et al 1992). Warmenhoven et al 1989 calculated the relative
contribution of atmospheric deposition to total loading of the North Sea and found that more
than 90% of the input of PCB and HCH was due to atmospheric deposition.

Baltic Sea. an intercontinental sea surrounded by countries with different anthropogenic
activities, may receive significant amounts of POP via air transport and deposition. Due to its
limited water exchange to other seas, atmospheric processes may play an important roll for the
occurrence of POP in the Baltic Sea.

POP frequently present in the marine atmosphere are such as polychlorinated biphenyls,
(PCB), hexachlorocyclohexanes, (HCH), DDT and polycyclic aromatic hydrocarbons, (PAH).

3.6.1 Deposition processes

POP exist at a wide range of vapour pressures and many of them are semivolatile which
means that they are transported in the atmosphere both in the vapour- and particle phases
(Bidleman 1988). The distribution of the compounds between the phases, which depends on
factors such as the vapour pressure of the compound, the ambient temperature and the particle
concentration in the air, will affect the deposition processes of the POP.

There are some POP that may participate in atmospheric reactions, but the major removal
mechanism for these compounds from the air is through deposition. The deposition of POP
takes place either as wet or dry deposition and includes scavenging of the compounds in both
the vapour- and particle phases. The deposition fluxes are controlled by the chemical and
physical properties of the compound, the particle concentration in the air and the
meteorological parameters (Bidleman 1988).

Unlike wet and dry deposition via particles, the vapour exchange takes place in two directions
(Bidleman and McConnel 1995). Due to the vapour exchange across the air-water interface,
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which occurs in the marine atmosphere, water bodies may act both as sources and sinks of
POP. A cycle of deposition to and volatilisation from water surfaces may contribute to the
global circulation of POP (Wania and Mackay 1993).

The importance of atmospheric fluxes for the occurrence of PCB and HC H in aquatic
ecosystems have become particularly evident in investigations performed in the Great Lakes
where a seasonal dependence of deposition and re-emission was found (Achman et al., 1993).
The factors that influenced the volatilisation of the compounds from the water surface was the
water temperature and wind speed as well as the atmospheric concentrations. The importance
of volatilisation of HCH from sea surfaces was also shown in the Arctic (Bidleman et al
1995). Recently Bidleman et al 1995 showed that the decline in the atmospheric concentration
of alpha-HCH in the Arctic had reversed the net direction of air sea exchange. Thus some
northern waters are new sources for alpha HCH.

3.6.2 Atmospheric deposition of POP to the Baltic Sea region

The importance of the atmospheric deposition of POPs to the sea surface has been
investigated in a study carried out within the research program Large Scale and
Environmental Effects and Ecological Processes in Skagerrak and Kattegat. The
measurements of POP were carried out at sea-based and coastal stations at the Swedish west
coast and included parallel sampling of POP in air and deposition. The sampling was
undertaken in campaigns during 1989 - 1994.

The results from this study showed that substantial amounts of organic toxic compounds are
contributed to Kattegat and Skagerrak via atmospheric transport and deposition (Brorstrém-
Lundén et al 1994, Brorstrom-Lundén 1996). The deposition of PAH, PCB and HCH was
found to be in the same order of magnitude at coastal and sea-based stations. A continual
deposition of POP takes place, however the greatest amounts were deposited in connection
with long range air transport and/or together with heavy precipitation. Substantial amounts of
PAH and HCH could be deposited during short episodes which significantly contributed to
the yearly deposition. The measured deposition of PAH and PCB was mostly associated with
particle deposition, while HCH was dissolved in the precipitation.

During 1994 measurements of POP at two coastal stations, Rorvik an EMEP station located in
the northern part of Kattegat and Aspvreten located at the Baltic Sea were included in the
Swedish monitoring program for air pollutants. The sampling program included parallel
sampling of POP in air and deposition with a sampling frequency of one week per month. The
deposition fluxes and the yearly deposition estimates for Rérvik and Aspvreten are
summarized in Table 3.6.1 and 3.6.2.

The deposition of PAH at Rérvik was estimated to be in the order of 100 - 200 ug/mzyear.
Only minor variations in deposition fluxes of PCB., 0.5 - 0.8 pg/m2 year, was found among the
different years. The yearly deposition of HCH (sum of alpha and gamma) varied between 1 - 4
pg/m2 year. The deposition fluxes at Aspvreten have up to now only been reported for the first
measurements, which were carried out during 1994.
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Table 3.6.1. Deposition fluxes at the Swedish west coast

Rorvik coastal station
Daily deposition fluxes

PAH PCB* PCB** HCH
(sum 11) (sum 7) (tot) (alphatgamma)
ug/m2 day ng/m2 day ng/m2 day ng/m2 day
1989-1992  0.64 2.4 12 11
1994 0.31 2.3 11 6.7
1995 0.28 1.3 6.5 3.9
1996 0.35 1.8 8.8 12

* Sum 7 congens = 28, 52, 101, 118, 153, 138, 180
** Tot PCB estimated from the 7 determined PCB in comparison to a mixture of
1242:1254:1260 (1:1:1)

Table 3.6.2. Yearly deposition fluxes, estimated from the average values of the daily
deposition

Deposition estimate

PAH PCB PCB HCH
(sum 11) (sum 7) (tot) (alpha+gamma)
png/ m* year ng/ m’ year ng/ m’ year ;,Lg/m2 year

Rorvik
1989-1994 200 0.90 4 4
1994 100 0.80 4 2
1995 100 0.50 4 1
1996 100 0.60 4 4
Aspvreten

April-October 1994 _ 0.2 1 3

However, in spite of the minor variations which were shown in the yearly deposition flux
estimates, great variations in the atmospheric concentrations and deposition fluxes were found
for the different sampling occasions at Rérvik 1994 - 1996 which shown in Figures 3.6.1 -
3.6.3.
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Figure 3.6.1. The variation of PAH in air and deposition
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Figure 3.6.2. the variations of PCB in air and deposition

The highest PAH concentrations in air and the greatest amounts in deposition were found
during winter periods while the highest atmospheric concentrations of PCB and HCH were
measured during spring and summer periods. The increased PCB concentrations during the
summer periods indicate that re-emission of PCB is important during periods with high
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Figure 3.6.3. The variation of alpha and gamma-HCH in air and deposition

ambient air temperatures. In the atmosphere, a seasonal variation was also found in
distribution of alpha- and gamma HCH. The deposition fluxes of HCH varied between
different sampling occasions which mainly was due to the amounts of precipitation but also
the atmospheric concentrations.

Investigations of the atmospheric transport and deposition were also included in the research
program "Large Scale and Environmental Effects and Ecological Processes in the Baltic Sea",
in which measurements of selected POPs in air and precipitation were carried out during more
than one year at stations around the Baltic Sea (Larsson et al 1994).

A great variation of the PCB concentrations in the precipitation was measured at diffrent
sampling stations, both temporally and spatially. while the yearly deposition estimates for the
different sampling stations only varied within a factor of two. No gradient in the deposition of
PCB was found over the Baltic Sea while the deposition of DDT decreased from south to
north. The deposition of 1HCH showed as for PCB an even distribution over the Baltic Sea
area.

For the whole measuring period the input of PCB, DDT and HCH to the Baltic Sea via
precipitation was estimated to be in the order of magnitude of 700 kg, 40 kg and 90 kg
respectively.
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4. Changes in airborne pollution load

4.1 Nutrients

The airborne pollution load of nitrogen to the Baltic Sea increased gradually during the
twentieth century and was on its highest in the middle of 1980s. From the middle of the 1980s
to 1995 there have been a decrease with about 10 - 25 % in the catchment area around the
Baltic Sca. The deposition on the proper Baltic Sea is estimated to have decreased with

20 - 30 %. Some of this decrease can depend on favourable weather conditions during late
years. According to the estimates of the Norwegian Meteorological Institute the
meteorological variability. change from year to year, can be responsible for one third to half
of this reduction.

These calculations made by EMEP/MSC-W give a trend of a 30 % reduction. The decrease in
pollution load of nitrogen to the Baltic Sea seems to be roughly the same for ammonia and
nitrogen oxides.

There arc of course uncertainties in these calculations depending on emission estimations and
their trends and the capability of the models to describe the deposition on open sea.

Official EMEP (UN-ECE) emission data show about 20 % reduction of nitrogen oxides and
ammonia emissions for the period 1985 - 1995 in the five largest contributors (Denmark,
Germany. Poland. Sweden and United Kingdom) to nitrogen deposition over the Baltic Sea.
For the total EMEP area the reduction of nitrogen oxides emission is about 10 % and
ammonia emission about 15 %. Emission reduction of nitrogen oxides and ammonia can
account one half to two third of reduction of the atmospheric nitrogen load.

The 30 % reduction of nitrogen deposition seems to be a little high compared to the emission
reductions. a range of 20 - 30 % seems to be more realistic. Anyhow, an improvement can be
seen concerning the pollution load of nutrients to the Baltic Sea during this decade.

4.2 Heavy metals, cadmium and lead

Data from model calculations about deposition of heavy metals are not so complete as for
nutrients and the rate of uncertainties is larger. Realistic deposition calculations are only
available primary for lead and also for cadmium The latest European emission values for
heavy metals from the ESQUAD project for the year 1990 were used in these calculations.
According to different expert estimates of emission values there has been a decrease in lead
emission from 1985 to 1990 by about 40 %. the emission of cadmium has increased the same
amount in the corresponding time period. Preliminary model calculations by the
Meteorological Synthesizing Centre-East for the period 1991 - 1995 show a decrease of about
60 % in lead deposition to the Baltic Sea in comparison with estimates for the period of 1986 -
1990. Available information on cadmium is more limited and uncertain. [t does not allow us
to make any conclusions about trends.



The total deposition of lead to the Baltic Sea can be given as 600 tonnes per year and the same
for cadmium as 25 tonnes per year as mean values for the period 1991 - 1994, Thesc
calculated values are still of preliminary character.

Heavy metals are monitored at few a stations around the Baltic Sea. Very low concentrations
cause high uncertainties in the measured values. especially in data belore 1990. The
monitored data with complete measurement years does not show any trends. The highest
yearly depositions for cadmium were measured in 1988 - 1990,

5. Conclusions

Deposition of air pollutants on catchment areas

The Baltic Sca area is about 415 000 km” and the catchment area comprises over

1 700 000 km®. For the load of air pollutants to the Baltic Sea it is not enough to look at the
deposition on the sea area but also to the deposition on the catchment area. Recent estimations
performed by MSC-L, 1996 show that around 10 % of the deposited amount of nutrients on
the catchment area can be transported to the Baltic Sea by rivers. This figure differs of course
from area to area which has recently been shown in a work performed in Sweden. This load
is about 126 000 tonnes per year (mean value 1987 - 1991) compared to 315 000 tonnes per
year for the same period direct to the sea area. The trend since 1985 may be estimated by
looking at changes in deposition on the catchment area but such calculations have not been
done yct. In a first approximation it can be possible to use the change in deposition from the
Baltic Sea (see changes in airborne load of nutrients below).

Input of nutrients (nitrates and ammonia) from air

The mean annual deposition of total (reduced + oxidized) nitrogen to the Baltic Sea during the
period 1991-1995 is estimated to be 274 000 tonnes N per year. For the previous period.
1986- 1990, this amount was estimated to 324 000 tonnes per year.

The air borne pollution load of nutrients to the Baltic Sea increased gradually during the
twenticth-century and was its highest in the middle of 1980s. After that and to 1995 it has
been a decrease with about 10 - 25 % in the catchment area around the Baltic Sea. The
deposition on the proper Baltic Sea is estimated to have decresed with 20 - 30 %. Some of this
decrease can depend on favourable weather conditions during the late years. The decrease in
pollution load of nutrients to the Baltic Sea seems to be roughly the same for ammonia and
nitrogen oxides.

There arc of cause some uncertaintics in these calculations depending on emissions
estimations and their trends and how good the models can describe the deposition on open
sea. Regarding the reduction of emissions of nitrogen oxides and ammonia which has been
done in the countries around the Baltic Sea and Europe the figure of 30 % seems to be a little
high. A range of 20 - 30 % seems to be more realistic. Anyhow, an improvement can be seen
concerning the pollution foad of nutrients to the Baltic Sea during this decade.
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Input of heavy metals

Data from model calculations about deposition of heavy metals are not so complete as for
nutrients. Realistic values are only available for lead and cadmium and mostly for lead.

The wet deposition is about 80 - 85 per cent of the total one. There is a slight seasonal non-
uniformity of deposition. Maximum deposition is observed in autumn, minimum - in summer.
Main contributors of both metals are Sweden, Germany and Poland, Germany and Sweden
giving the greatest contributions. The analysis indicates that the main source of uncertainties
of results are emission and precipitation data.

Data from model calculations about deposition of heavy metals are not so complete as for
nutrients and the rate of uncertainties is larger. For cadmium no trend can be given. The total
deposition of lead to the Baltic Sea is as a mean value for the period 1991 - 1994 about 637
tonnes per year and for cadmium 27 tonnes per year.

Heavy metals are monitored at few stations around Baltic Sea. Very low concentrations cause
high uncertainties in the measured values, especially in data before 1990. So trends in the
concentrations and deposition can not be seen easily in time series. For cadmium the highest
yearly mean concentrations were measured in 1986 - 1990. For lead there is not such a trend
visible.

Persistent organic pollutants, POP

Substantial amounts of POP, such as PAH, PCB, DDT and HCH, are deposited from the air
into the Baltic sea and adjacent sea areas. However there is also a re-emission back to the
atmosphere and model calculations have shown that this is an important process for many
POP and that the Baltic Sea may act as a source for POP. Measurements of gas-water
exchange processes of POP at the sea surface of Baltic Sea have so far not been studied but
knowledge of these processes is essential for calculations of net pollutant fluxes.

Work is going on within UN/ECE/EMEP to develop better models for calculation of POP-
deposition. Up to day these models are incomplete and there is a lack of good emission data,
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Coverage of measurements and information of methods
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Appendix 2

Measured and reported data



Concentrations at Zingst, DED0O9R, 1991

Air sampler, Daily samples

Manin Benzo(a)pyrans HNO3 + NOJ- NH3 + NHd+  S02 NO2 HNO3 MNH3 NO3  SO4-  NH+ Cd Cu Pb n N v
J L »r aie a serosol  serosol  eeroso  aerosol aefosol erotol asrosol asrosel aerosol
ngAmd ug NAm3 ug N3 ug SAm3 ug Nim3 ug NAm3 ug N3 LY Nm3 ug Sm3 ug N3 ngémd ngmd ngimd  ngmd  ngmd  ppand
01-1991
02-1991
031991
04-1991
051391
06-1991
07-1991
08-1991
05-1991 330
10-1991 600
11-1991 16.70
12-1541 15.30
Max 1%.70
Mt 330
Average 10,33
Sum
Concentrations at Keldsnor, DK0OOSR, 1991  Air sampler, Daily samples
Month Berzo(a)pyrene HNOY ¢ HO3- MHI +NHe+ 502 NO2 HNG) NH NC¥ SO4—~  NHde Cd Cu P n N v
T ar ke ar - gerpsol  aerosol asrosol msrosol msrosol asrosol ssrosol aerosol warosei
ng/m3 ug N/m3 ug N3 ug Sm3 ug NAm3 ughm3d ug Mm3 ug NAmY ug SAmd ug N3 nghmd  KgAMd  AAMI RN ngmd ngimd
o1-1991 420 023 154
02-1991 442 0,20 3,64
03-1991 an 1.36 719
04-1991
05-1991
06-1991 065 227
07-1991 163 237
aB-1391 226 an
081991 135 167
10-1991 0.9t 308
11-199¢ B} 2.84
12-1991 043 258
Max 47 226 AL
Min 420 [ 167
Average 444 054 34z
Sum
Concentrations at Keldsnor, DKOOO5SR, 1991  Air sampler, Daily samples, from DKO1L_FP4N
Month  Berz(apyrané HNOD 4 MO3- MHI+NHe+ SO2  NO2  HNOI  NH3  NO3 SO~ N4+ Cd cu Po In ™ v
o J g a e ak ar aerosol  mercsol  aerosol seojol Sevosot asrosol asrosol asrosol astosol
ng/im3 ug N3 ug M3 ug SM3 ugMNAM) ug M3 ug m3 ugNAnd Ug SAm} ug MMM a3 ng/md  ngmd  ngAnd  AgMm3  ngm3
011991 184
02-1991 299
031931 3,56
04-199%
05-1991
061991 213
07-1971 246
08-1991 274
09-1991 1.60
10-1991 2,18
11-1997 201
12-1991 1.77
Max .56
in 160
Average 233
Sum
Concentrations at Keldsnor, DKOOO5R, 1991  Air sampler, Daily samples, from DKO1L_FP4N
Monih  Bergo(ajpyrsne HNODI + NO3- NH3+NH4+ SOZ  NOZ  HNO3  NH3  NO3 S04~  MNH4+  Co Cu Fb Zn N v
it e L4 - -r setosol  werosof  swrosol  Aerosol asrosol serosol serosol aerosel seroscl
ngAnd ug N3 GgNARY UGS ug N3 ug N3 g M3 ughm3 up Sm3 wghumd ngAnd  ngMmd  ngAnd  npAR3  ngM3  ng/md
01-1991 1.8 2,19 .31
021991 19 386 824
031391 353 | 40
04-1991
051991
06-1991 1.3 304 126
07-1991 1.00 4,00 129
08-1981 19 $.94 1.01
03-1991 10 300 164
10-1981 1861 397 343
11-1891 143 3 EICEY
12:1991 3 .01 428
Max 383 a1 .24
in 1.00 249 1.01
Average 1,62 4,08 34T
Stan
Concentrations at Anholt, DKOCOSR, 1981  Air sampler, Daily samples
Month Benzo(ajpytens HNO3 + NO3- NH3 + NHé+ 502 NO2 HMO3 NH3 NO3  SO4— N+ Le-) Cu L] Zn NI v
alr- | J r L ol air aerosol aeroscl  eerosol aerosol aercsol aerosol aeroscl aercsol aerosol
ngana ug N2 LGNS ugSAn3 ughm3 ug N3 ug N3 wg N ugSAM3 ugNAM3 ngm3  ngm3  ngim3  ngm3  agm3  ngmmd
01-1331 2.88 a.06 138
021991 2587 002 219
031991 227 9,12 378
o4 1991 047 kP
05-1991 0.13 098
0619391 (B3 2.1 153
0T-1991 114 0.34 1.82
08-1991 1.18 027 183
091991 128 c40 1,24
101991 180 013 1,74
14-1991 6.64 0.09 1.93
12-1994 344 0,08 1.37
Max 6,64 cAD 378
Min 194 0.02 098
Average 245 0,17 191
Sum
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Concentrations at Anholt, DK0008R, 1991 Air sampler, Daily samples, from DKO1L_FP5N

Month Benzo(a)pyrens HNOJ + NOJ- NH3 + NHe+  S02 No2 HNO3 NH3 NC3- SO4— N+ Ccd Cu Py Zn N v
i J o 4 air air aerosol aerosol asrosol asrosol aerosol asrosol aerosol aerosol aerosol
ng/m3 ug Nm3 ugNm3  ug SAn3 ug /M2 ug M3 ug N3 ug Nm3 g SMmd ugNm3 ng/m3 ngm3 ngm3  ngMm3  ngm3  ngmd
01-1991 141
02-1891 22
03-1991 222
04-1991 2n
05-1991 1.2¢
06-1991 196
07-1991 2,67
08-1991 218
09-1991 140
10-1991 185
11-1991 153
12-1991 123
Max n
Min 123
Averags 1,87
Sum

Concentrations at Anholt, DK0O008R, 1991 Air sampler, Daily samples, from DKO1L_FP5N

Month Berza(a)pyrene  HNO3 + NOJ- NH3 + NHé+  SO2 NO2 HNO3 NH3 NO3- SO4—  NH4+ cd Cu Pb Zn N v
oir ar - air serosol  serosol aerosol aerosol asrosol asfosol aerosol aerosol aerosof

ng/m3 ug Nm3 UGS ug SAM3 ug NAM3 ug NAN3 ugNAM3 ug NAM3 ug SAn3 ugNAm3 ngim3  ngMm3  ngMm3  ngim3  ngm3  ngm3

D1-199% 1.04 145 430

02-1991 124 188 390

03-1991 19 an 229

D4-1991 162 347 244

05-1991 0.62 1.12 0n

06-1991 0.86 1.64 2

07-1991 0.92 217 112

08-1991 1.03 1.99 128

03-1991 0.89 163 1.3

10-1991 0,99 193 188

11-1991 1.08 2.02 327

12-1991 093 144 2,34

Max 19 an 4,30

Min 0.62 112 o

Average 109 2,04 2,18

Sum

Concentrations at Utd, FIO009R, 1991  Air sampler, Daily samples

Month Benza(a)pyrsne  HNO3 + NOJ- NH3 + NHd+  SO2 NO2 HNO3 NHY NO3- SO4—  NH4+ cd Cu Pb Zn N v
- J ak ar air [ serosol asrosol aerosol aerosol aerosol aerosol aerosol asrosol aerosol

ngn3 ug Nm3 ugNmM3  ug SM3 ug NM3 ug NAM3 ug Nm3 ug Nm3 ug S/m3 ugNm3 ng/m3  ng/m3  ng/md  ngénd  ngmd  ngmd

01-1991 033 027 240

02-1991 0,64 0,84

03-1991 0.67 1.09

D4-1991 D83 086

05-1991 0.23 0.3t

06-1991 0.51 0.8l

07-1991 033 053 0.80

08-1991 D42 083 0,80

09-1991 D.28 042 .70

10-1991 0.56 0,80 0.80

11-1991 051 0,39 170

12-1991 0.27 0.22 1.00

Max 087 109 240

Min 0.23 0.22 .70

Average 045 061 117

Sum

Concentrations at Virolahti ll, FIO017R, 1991 Air sampler, Daily samples

Month Berzo{a)pyrene HNO3 + NOY- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- S04~ NH4+ Ccd Cu Pb Zn N v
- air o ¥ asrcsol serosei  aerosol asrosol asrosol aserosol aerosol asrosol asrosol

ngm3 ug NAm3 ugNm3  ugS/m3 ugN/mM3 ug N3 ug NAM3 ug NAm3 up Sm3 ugNm3 ng/m3  ngm3  ngm3  ngmd  ngm3  ngmd

01-1991 035 059 250

02-1991 082 136 130

03-1991 0.72 152

D4-1991 0.52 1.31

05-1991 0.28 .70

D6-1991 042 147

07-1991 0.27 0.82 0,70

D8-1991 0.23 147 0.70

09-1991 0.26 0.73 0.90

10-1991 0.50 1.06 120

11-19391 041 0,86

12-1991 026 0.36 140

Max 0,72 152 2,50

Min 0.23 036 0.70

Average X2 096 124

Sum

Concentrations at Preila, LT0O015R, 1991 Air sampler, Daily samples, from LTO1L_AS15a

Month Berzo(m)pyrene HNO3J + NO3 NH3 + NHé+  SO2 NO2 HNOJ3 NH3 NO3- S04~  NHa+ cd Cu Po 2Zn N v

sir+aerosol sk+aerosol  sir+eerosol L4 - ar L4 asrasol  aefosei  aerosol aerosol aerosol serosol aerosol aercsol aercsol
ngim3 ug N/m3 ug N3 ug SAm3 ug Nm3 ug NAM3 ug NMm3 ug Nfm) ug SMm3 ugNm3 ngm3  ng/m3  ngm3 ngmd  ngmd  ngmd

01-1991 307

02-1991 343

03-189% 3.20

D4-1991 2,54

05-1991 3.00

06-1991 .10

07-1991 2,84

08-1991 4.06

09-1991 5.1

10-1991 3,56

11-1991 821

12-1991 416

Max .10

Min 254

Average 391

Sum
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Concentrations at Preila, LTO015R, 1991  Air sampler, Daily samples, from LT01L_TD15a
d

Manih Benzo(a)pyrens HNO3 + NO3- NH3 + NH4+ 502 NO2 HNO3 NH3 NO3- SO4—  NH4+ < Cu Pb Zn NI v
J J alr air ar akr aerosol  asrosol astosol aerosol aefosol asrosol asrosol asrosol awsrosol
ng/m3 ug N/m3 ug NMm3  ugSMm3 ug N3 ug M3 ug NAM3 ug M3 ug SM3 UgN/mM3  ngm3  ng/m3  ng/md  ngMm3  ng/m3  ngmd
01-1391 173
02-1991 146
03-1991 o
041991 214
05-1991 244
06-1391 253
07-1991 262
08-1991 148
09-1991 1.65
10-1991 137
11-1991 2.1}
12-1991 1.87
Max 262
Min an
Average 484

Sum

Concentrations at Preila, LTO015R, 1991 Air sampler, Daily samples, from LT01L_FP15a1
Cu Po

Month Banzo(a)pyrsne  HNOJ + NO3- NH3 + NHé+  SO2 NO2  HNO3 NH3  NO3  SO4— NH4+  Cd n N v
akr+aerosol alt+asrosal  air+asrosol alr air ak air asrosol  serosol asrosol  serasol asrosol aerosol aerosol aerasol aserasol
ngm3 ug NAm3 UGgNM3  ug SM3 ugNm3 ug M3 ug Nm3 ug N/m3 ug Sm3 ugNAm3 ngém3  ngm3  ngim3  ng/m3  ng/m3  ngimd
01-1991 0,54 0.87 8.20
02-1991 0,78 3.2 11.80
031991 .59 310 8.30
04-1991 0,70 2,54 840
05-1991 044 0.67 1.00
06-1991 039 163 350
07-1991 .30 116 3,00
08-1991 0,35 0,92 270
03-1991 0,36 0,83 4.90
10-1991 0,70 143 170
11-1991 0.44 1.%0 14.70
12-1991 037 0.82 22.20
Max 0,78 328 22,20
Min 0,30 0863 1.00
Average 0.50 158 B.12

Sum

Concentrations at Rucava, LVO010R, 1991 Air sampler, Daily samples

Month Benzo(a)pyrens HNO3 + NO3- NH3 + NHé+  SO2 NO2 HNO3 NH3 NO}- S04 N4+ cd Cu Pb Zn Ni v
alr W air L aerosol  aerosol aerosol asrosol aerosol aerosol aerosol asfosol asrosot

ngAn3 ug N3 ugNm3  ug Sm3 ugN/m3 ug Nm3 ug Nm3 ug NAmd ugSAm3 ug NAm3 nhgim3  ngind  ngm3  ngm3d  ngMm3  ng/m3

01-1991 0.90 190 020 0.50 1.00

02-19%1 270 140 030 2,00 1.80

03-1931 0.90 120 060 2,50 230

04-19391 0.80 140 030 150 70

05-1991 040 300 0.20 0.60 0.50

06-1991 0.50 0,90 0.2¢ 130 0.70

07-1991 0.50 130 0.20 1.00 040

08-1991 .50 1.60 020 0.80 0.80

09-1991 0.30 1,20 0.20 0.80 .40

10-1991 6.50 0.90 0,20 0.80 0,60

11-1991 1.80 1.50 0,30 1.00 0.90

12-199t 0,90 1.60 0,20 100 0.80

Max 2,70 3.00 0.60 250 2,30

Min 030 0.90 0.20 0,60 040

Average 0.8% 149 0.26 118 097

Sum

Concentrations at Leba, PLO004R, 1991 Air sampler, Daily samples

Monih Benzo(ajpyrens HNO3 + NO3- NH3 + NH4+ 502 NO2 HNG3 NH3 NO3- SO4—  NH4+ cd Cu Po Zn Ni v

air+aerosol sir+aerosol  sir+aerosol air ar alr alr aerosol  asrosol  asrosol asrosol asrosol aerosol aerosol aerosol aerosol
ng/m3 ug N3 ug M3 ug S/m3 ug Nm3 ug Nm3 ug NAm3 ug Nm3 ug Sm3 ug Nmd ng/m3d  ng/md  ng/md  ng/md ngm3  ngind

0H-1991

02-1991 240

03-1991 274 174

04-1991 270 2.09

05-1991 082 027

06-1991

07-1991 0538 .86

08-1991 170 1.1

09-1991 137 07e

10-19%1 2,10 3,00

11-19¢1 261 212

12-1991 332 1.66

Max 3.32 300

Min 0.59 0.27

Average 1.99 162

Sum

Concentrations at Rorvik, SEO002R, 1991  Air sampler, Daily samples

Monih Benzo(a)pyrens HNO3J + NO3- NHI + NH4+  SO2 NC2 HNO3 NH3 NOC3- SO4— NHe+ cd Cu Pb Zn Nt v

e J ar ale . an asrosol  merosol serosol asrosol asrosol aerosol asrosol asrosol asrosol
ng/m3 ug N3 ugNm3  ugSAM3 ug NAN3 ug Nmd ug N3 ug NUm3 ug Sm3 ug NAm3 ngmd  ngim3  ngMm3  ngm3  ngm3  ngmd

01-1991 .60 0.7¢ 0.62

02-1991 .20 117 067

03-1991 3.30 1863 1.1

D4-1991 1.80 182 0,86

05-1991 130 0,55 0.30

06-1991 1,00 0.50 0.50

07-1991 1.30 147 0.51

08-1991 1,30 103 a.59

09-1991 1.50 091 0.38

10-1991 240 1.02 043

11-199¢ 4.60 0,96 059

12-1991 440 0380 059

Max 480 182 111

Min 1,00 055 0.30

Average 248 1.06 0.60

Sum
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Concentrations at Hoburgen, SEC008R, 1991  Air sampler, Daily samples

Month Benzo(a)pyrene HNO3 + NOX> NH3 « NHd+ 502 NG2 HNO3 NH3 NO3- SO4—  NHé+ cd cu Py In N ¥
v - - - - aero3cl  merczol  a4rosol aetosol amrosol asrosol asresol aerosol asrosol

ngm3 ug N3 Ug N ug Smd ugNUmd ug A3 LI N3 ug NmMD ug SM3 ug A3 ngml  ngmd  ngmd  ngm3  ngmd  ngmd

ot-1991 170

02-1991 1.80

031891 1.30

4-1991 130

051391 080

06-1981 120

07-1991 120

09-1991 0,90

09-1991 1.00

101991 1,20

11-1991 2,60

12-1991 1.50

Max 260

Min 080

Average 137

Suiit

Concentrations at Vavihill, SE0011R, 1991  Air sampler, Daily samples

Monih Banzo(ajpyrens HNO3 + NOF NH3 + N+ 502 NO2 HNO3 HNH3 NO3- S04 NHd+ Co =) Pb zn N v
- L - L »r asrosol  aerosol serosol aerosol asroscl aeresol aerosel amrosol asrosol

ng/m3 ug N3 UGNAD  ug Sam3 ug NAND ug N3 Ughm3 ugNmM3 ugS/m3 UgNAR) ngind  ngimd  Agind  ngmd  ngmd  ngm

o1-1991 4.20 " 037

02-1991 .30 188 1.06

03-199¢ 210 d.02 1.54

04-1991 140 2,61 1.21

051991 080 1.23 0.4

08-1991 120 152 063

07-1391 070 272 044

081991 130 212 065

09-1991 140 186 056

10-1991 1,80 1950 0.8t

11-1931 350 147 034

12-1991 3.30 146 0569

Max 4,20 3oz 154

Min 070 1.22 041

Averags 207 1.92 .80

Sum

Concentrations at Zingst, DEOCO9R, 1992  Air sampler, Daily samples

Month Benzo(a)pyrene HWNOI +NOF NHI + NH+ 502 NO2 HNOY NH3 NOX SO4- b+ cd Cu Pb n N v
e 3 - L ar e #srosol  maro3ol  ae/0sol BMIDZO! MeFosOl Aeroznl asrosol asrozol  asrosol
ngind ug Namd ughmd  ug Smd g NAMY ug Nmd ug Nm3 UG NMI UG S ug NAnd  ngmd  ngmd ngmd  ngim3  ngm3  ngmd

01-1992 490

02-1992 340

03-1992 240

04-1992 180

05-1992 150

06-1992 140

07-1992 1.60

041992 180

031992 11

10-1992 250

11-1992 340

$2-1992 450

Max 430

Mo 140

Avefage 2.58

Sum

Concentrations at Keldsnor, DKOOOSR, 1992  Air sampler, Daily samples

Month  Benzo(a)pyrens HNO3 +NO3- NH3 +NHE+ S0Z  NOZ  HNOI NH3  NO3  SO4— N+ Cd Cu Pb 2n M v

sir+aei030! artaosol  air+asrosol ke ak -lr alf asrosol  aerosol  serosol  aerosol asrosol asrosol asrosol serosol asrosol
ngand ug Nimd ug N3 ug SAm3 L NAMD UgHAM3 LN ugNM3 ug SAm3 ugNAmd ngAnd ngMm3  ng3  ngMm3  ngMnd  ngind

01-1992 0.38 2,61

02-1982 o039 477

031992 0.61 434

04-1982 123 419

051992 .96 212

06-1992 1.70 137

07-1992 2,18 217

08-1992 178 m

051352 131 2,77

16-1982 o7 t.92

11-1992 035 162

12-1992 047 2,66

Max 218 477

Min. 035 182

Average 1.03 273

Sum

Concentrations at Keldsnor, DK00OSR, 1992  Air sampler, Daily samples from DKO1L_FP4N

Monih Bano(sipyrens HNOI + NOX- MH3 « NHé+  $02 NO2 HNO3 NH) NO3 SO04-- N Cd Fb Zn N v

akr+asrosol sirrasrosol  sir+serosol - - £ iy werosol  asrosol aerosol  serosol asrosol asrosol aeresol aerosol asrosol
ngm3 ug M2 ugMAmY  ug SAm3 ug M) ugNANY LY NN UG NAMI L SAM3 LGNAM3 ngAmd  ngnd  ngim3  ngimd  ngmd  ngima

01-1932 208

02-1992 23

031392 23

04-1992 205

03-1992 207

DE-1992 25

07-1592 2,09

08-1992 1.67

9-1952 238

10-1992 143

11-1992 125

12-1992 232

Max 251

Min 1.2%

Avarage 2,04

Sum
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Concentrations at Keldsnor, DKOOO5R, 1992 Air sampler, Daily samples, from DKO1L_FP4N

Month Banzoa)pyrene HNC3 + NOX NHI +#NHI+  SO2 NO2 HNQ) NH3 NO3- SOd—-  NH4+ cd Cu Pb Zn N v

L o a alr alr asrosal  asrosel  aercsol amosel swrasal awosol aeasol aercsol asrosol
ngAml ug Nm3 ugNmM3  ug Sm3 ug M3 ugtm3 ug Nm3 ug M3 Up SMI ugNm3  ngmd  ng/m3 g3 ngimd  ngAmd  ngmd

01-1992 1.2% 2,69 47

D2-1992 243 5.55 235

031992 232 4.73 2.8

04-1392 27m 542 156

08-1992 115 3,08 142

06-1992 086 3.56 1.27

07-1992 122 435 139

08-1992 1.15 346 .96

09-1992 1.34 4.08 193

10-1992 117 300 zm

11-1992 105 198 2,98

12-1992 1.30 313 545

Max 2.78 5.5% 545

Min 086 198 096

Average 151 375 2.36

Sum

Concentrations at Anholt, DKO008R, 1992 Air sampler, Daily samples

Mowih BenZo(ajpyrens HNO3 + NOJ NH3 + NH4+  SO2 NG2 HNOY NH3 NO3- SO4— N4 Cd Cu Pb in N v
»l St i i r al al asrctol  asrosol asrosol aerosel asrosol asrosol asrosel aerosol sarosol

ng/m3 ug Namd ughm3  ug S/M3 ugN/mM3 ug NMm3 ug N/m3 ug Am3 ug S/m3 ugNm3 ngm3  ngmd  ngmI  ngmI  ngmd  ngimd

01-1992 0,08 110

02-1992 0.06 253

03-1992 007 oo

04-1992 0,15 233

0%5-1932 024 146

06-1992 041 1,16

07-1992 046 142

081992 042 115

09-1992 0.4 170

10-1992 0.08 0.4

11-1992 0.11 1.03

12-1992 00z 1,58

Max 046 .00

M 0902 .74

Average 013 160

Sum

Concentrations at Anholt, DK0O008R, 1952 Air sampler, Daily samples, from DKO1L_FP5N

Month Batgo(a)pyrens HNO3 + NO3- NH3 + N4+ SO2 NO2 HNGC3 NH3 NO3- S04~ NH+ Ccd Cu Pb n Nl v

air+aerosol sirtaerosel  srteeroscl ok alr Bir alr aerosol  aerosol aerosel aerosol aerosol aeroscl aerosol aerosol aerosol
ngima ug Nimd ugNm3  ug S/M3 ugNm3 ug Nm3 ugNm3 ugN/m3 ugSAM3 ughN/md ngm3  ngmd  ngmd  ngind  npmd  ngmd

01-1992 135

02-1952 "

03-1992 166

04-1992 165

05-1992 168

06-1952 140

07-1992 17t

08-1992 141

031992 1mm

10-1892 1M

11-1392 093

12-1992 212

Max 212

Min 0398

Average 158

Sum

Concentrations at Anholt, DK0003R, 1892 Air sampler, Daily samples, from DK01L_FP5N

Mcnih Berzo(a)pyrene HNOJ + NOX NHI + NHd+  SO02 NO2 HNOY NH2 NOJ- SO4=  NHA+ cd Cu Pb zn N v

sir+aarosol oranrosol  a+asrosol - i ar o asrozol ssiosel  assosol  aerosol serosol sejosol aerosel aerasel aerasol
ngm3 Ly N3 UgNM3  ugSAM3 ug M3 ugNAM3 ug N3 ug M3 ug S/M3 ug M2 ngim3  ngMm3  npMmd  ng/m3  ng/m3  ngimd

01-1932 .85 147 256

02-1992 146 259 157

031992 181 a7 199

04-1992 1,50 247 110

05-1992 1.01 1.70 154

06-1992 0.0 157 108

07-1992 0.91 188 108

08-1992 0.88 157 0.99

09-1992 0.99 184 1.65

10-1992 04t 076 0.67

11-1992 Q.68 1 194

12-1992 1.0t 162 486

Max 184 07 4,86

i 041 076 0.87

Average +.00 178 1.77

Sum

Concentrations at Preila, LTO015R, 1992 Air sampler, Daily samples

Month Borgo(a)pyrena HMO3 + NOX- NH3 + NMé+  SC2 NOZ HNO3 NH3 NO3- SO4—  MH4e <d Cu Pb In NI v

- r- i - L4 e -r serosol  esrosol  asrosol  sero3c) asroscl serosol seroscl serossi swroso)
ngim2 ug Nm2 ug N2 ug SAM3 ug hAm) ug NANY ug MAm3 ug NN LY Sand g M3 nEMm3  ngmd  apmd  ngmd  nagmd  ngmd

01-1992

02-1992 0.1t

031982 0.0%

04-1932 0.06

05-1992 005

06-1887 0.04

07.1992 0.0%

08-1992 0,12

0%-1§92 G135

10-1992 ¢.05

11.1892 0.07

12-1992 0.04

Max 018

L] ¢.04

Avarasge 0.07

Sum
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Concentrations at Preila, LT0015R, 1992  Air sampler, Daily samples, from LT01 L_AS15a

Monih Berzo(s)pyrans  HNOL + NOJ NH3 + M-+ S02 NO2 HNOD MHY NO3» S04 N+ Cd Cu Pb n N ¥
r b g L g v i asrosol  asrosol  aetosol erosol aerosal aerozol aerosol merosol  merosol

ngim3 ug NAn3 UgMM3 UG SM3 ugNmMI UG MM UGN ug NAmd ug Sm3 ug NMm3  ngm3  ngAnd ngmd  ngMm3  ngm3  ngml

01-1992 1,80

02-1892 IE]

03-1892 .34

04-1992 2.4

05-1992 230

06-1992 172

07-1992 228

08-1992 o7

08-1992 24

10-1992 264

11-1392 2.4

12-1992 4.18

Max 4.6

Min 1.72

Average 287

Sum

Concentrations at Preila, LTO015R, 1992  Air sampler, Daily samples from LTO1L_TD15a

Month  Benzo(s)pyrens HNOI + NO3 NHJ +HH4+  S02  NOZ  HNO3 NHY  NO3  SO4—  NHA+ cu Pb zn M v
L a L ir aerosal  asrosol esrozol nrnsnl BRTOS0)  S870SO! 2erDSOI OS0! Aéfoto)

ng/m3 ug NAm3 UM ug S LGHUM3 ug NANE ug M3 ugAUM3 U SM3 UGN g3 ngMI  Agmd  ngmd  ngAnd  ngAnd

01-1932 1.4

02-1392 0.81

031392 137

04-1932 0,30

051932 166

06-1992 116

07-1992 080

08-1992 134

09-1992 118

10-1992 0232

11-1992 112

12-1992 040

Max 1.66

Min 032

Average 103

Sum

Concentrations at Preila, LTO015R, 1992  Air sampler, Daily samples, from LT01L_FP15a1

Mondh Berao{ajpyrene HHNO) +NO3- NH3 + NH4+ 502 NG2 HNOY NH3 NO3- SO NHA + Cd Cu P n N v
h h - ar o ak 800S0l aw0s0l  asiosol  Asrosol AeFO30| WMFOSOl Aerosol asroLol srosol
ngmy ug Nwm3J ughm3  ug Smd ug N3 ug N ug NAm3 ug NAm3 ug Smd ug M3 ngam)  Agmd  ngMm3  ngm3  ngm3  ngimd
01-1992 128 040 1.02 oAD 2640 13600
02-1992 0.80 .95 212 20 18.40 4730
03-1992 103 a4z 257 oan 2560 5520
04-1992 2.80 0,36 1,18 n1e 12,60 2840
05-1982 0,70 0.2¢ 07 2.10 8.90 19.50
06-1992 0.26 0.20 0.63 0,10 6380 .80
07-1992 0,30 030 0,85 0,10 840 20,10
08-1992 0.%8 0.3% g.se 0.10 6.80 19.80
09-1492 0.51 0.26 1.04 o010 10,80 2500
10-1992 075 046 125 10 2020 2680
11-1992 046 0,35 087 0,10 1370 6410
12-1892 056 0.4 033 a.20 8,30 3190
Wax 126 0,9% 257 D40 2640 13600
i 026 0.14 033 nic 6.80 19.50
Average [i13] 037 1.14 0.6 1358 4147
Sum
Concentrations at Rucava, LV0010R, 1992 Air sampler, Daily samples
Maonin Barzo(a)pyrsns  HNOJ + NO3- NH3 + NH4+ 502 NO2 HNOJ NH3 NO3- SO4—  NH4+ cd Cu Pb Zn N v
wr+aerosol aeasrosol  air+asrosol o wr ar r #arosol  asrosol  awrosol awrosol asresol asrasol aerosol asrotal aerasol
ngn3 ug Nem3 UG NI UgSM3 UG NALY ugtUmd ug /M3 ugNAN) up SMI LGNNI ngAmd  ngm3  ngAG  ngm3  ngMm3  ngind
01-1992 040 150 a.z20 1.20 1,10
02-1992 0,30 130 040 100 1.10
031992 0.80 030 040 0.30 1,60
041992 0.50 o070 030 090 110
05-1992 020 099 o020 030 .50
06-1992 050 080 0.20 070 0,30
07-1892 1.18 0.390 0,20 2,00 0.60
081992 0,80 1.20 0.20 0,30 0.70
091992 o.st 110 0,10 0,20 0.70
10-19982 080 0,90 0.30 .00 0.70
1113992 080 115 0.30 1.10 0.60
12:1932 1.0 244 0,30 1.30 110
Max 110 244 0.40 3.00 160
hn 0,20 0.70 o.1e 0.70 030
Averags 068 130 0.26 130 0584
Sum
Concentrations at Rorvik, SEQ002R, 1992 Air sampler, Daily samples
Morith Berzo(a)pyrens HNOJ « NO3X NHI ¢ NHé»  SO2 NO2 HNC2 NH3 NO3- S04 NHL+ Cd =T} Pb Zn N v
30| - - L} a asrosol  aerosol  asrosol aeroscl aerosal aerosal aerosol asrosnl aerosol
ngAnd g Nm3 ugNANY  ug S/m3 ug NAn3 ug NAm3 ug Nm3 ug N/m3 ug S/m3 ugNmd  ngm3  ngm3  ngm3d  ngmld  ngmd  ngmd
01-1992 EE 075 049
02-1392 360 148 1.02
031992 2.80 18% 1.08
04-1992 FAL 1.2% 0,81
05-1392 1,70 0,87 048
06-1992 130 n.ga 0.36
07-1992 1,10 112 0.52
06-1992 110 078 052
03-1992 150 107 0,51
10-1992 2,30 0,56 022
14-1992 4.20 057 Cad
12-1992 550 1.09 073
Max 550 1.91 1.05
Min 1.10 0.56 0.22
Average 2.55 1402 0.80
Sum
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Concentrations at Hoburgen, SE0008R, 1992 Air sampler, Daily samples

Month Benzo{a)pyrens HNO3 + NO3- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- S04— NH4+ Cd Cu Pb Zn N v

air+aerosol air+asrosal  alr+asrosol alr ar air air asrosol aerosol serosol aercsol aerosol aerosol aerosol aarosol asrosol
ng/m3 ug Nom3 ughm3  up SM3 ugNm3 ug N/m3 ugMm3 ugNm3 ug S/m3 ugNm3 ng/md  ng/m3  ngmd  ngm3  ngmd  ngm3

01-1992 1.50

02-1992 1.80

03-1992 1,60

D4-1992 1.00

05-1992 120

06-1992 070

07-1992 0.80

08-1992 0,80

09-1992 0.70

10-1992 0.80

11-1932 130

12-1992 1.80 0.51

Max 180 0.51

Min 0,60 051

Average 115 051

Sum

Concentrations at Vavihill, SE0011R, 1992 Air sampler, Daily samples

Morth Benzo(a)pyrene HNO3 + NO3J- NH3 + NHe+  SO2 NO2 HNO3 NH3 NO3- SO4-  NHa+ Cd Cu Pt Zn NI v

air+aerosol air+aerosol  mir+asrosol ak akr ar air asrosol asrosol meroscl asrosol aerosol asrosol asrosol asfosol aerasol
ng/m3 ug Nim3 ugNMm3  ug SAm3 ugN/m3 ug N3 ug Nm3 ug N3 ug Sm3 ug NAn3 ngMm3  ng/m3  ng/m3  ngim3  ngmd  ngmd

01-1992 270 121 0,68

02-1992 2,90 FAL 13

03-1992 200 220 137

04-1992 140 2,26 124

05-1982 0.80 181 0.69

06-1992 .70 216 037

07-1992 1.00 253 0.62

08-1992 140 187 0.69

08-1992 130 2.06 0.67

10-1992 1.50 112 0,53

11-1992 2,20 114 0.54

12-1392 2.70 137 0.76

Max 230 253 137

Min 0.70 1.12 0.37

Average 172 182 0.80

Sum

Concentrations at Zingst, DEQ009R, 1993 Air sampler, Daily samples

Month Berzo(a)pyrens HNC3 + NO3- NH3 + NHe+  SO2 NO2 HNO3 NH3 NO3- S04-- NH4+ cd Cu Pb Zn Ni v

ar+aerosol air+asrosal  alr+aerosol e alr air ar asrosol  aerosol asroscl asrosal asrosoi asrosol asrosal asrosol asrosol
ng/m3 ug NAm3 ugNm3  ugS/m3 ugN/m3 ug N/m3 ug Nm3 LGA/M3 Ug SMI ugNM3 ngM3  ngm3  ngm3  ng/m3  ngAnd  ngm3

01-1993 3.30

02-1933 540

03-1993 3.90

04-1993 2.10

05-1993 1.90

06-1993 140

07-1893 1.10

08-1993 130

09-1993 1.50

10-1993 3.00

11-1993 4.80

12-1993 370

Max 540

Min 110

Average 278

Sum .

Concentrations at Zingst, DEOOO9R, 1993  Air sampler, Daily samples, from DHA80_9

Month Berzo(s)pyrens HNO3J + NO3- NH3 + NHé+  SO2 NO2 HNO3 NH3 NOJ- SO4-  Nrid+ cd Cu Pb Zn N v
i L L sk aerosol eerosol asrosol aerosol aerosol aerosol aerosol asrosol asrosol

agim3 ug NAm3 UgNM3  ug S/M3 ug M3 up N3 ugNM3 ugN/m3 ugSM3 ugNAM3 ngm3  NgMm3  ngMm3  ngim3  ngMmd  ngim3
01-1993 3,26 238 088 0.23 220 14.40 5,80
02-1993 4,67 2,57 2.0 0,24 340 17.50 5.80
03-1993 1630 11 519 049 430 2010 11.20
04-1993 457 293 1.64 0,35 2.80 1240 7.50
05-1993 422 3,03 1,18 0,13 230 12,00 12.80
061993 1.9% 1,68 027 0,05 1.50 340 5.90
07-1893 2,02 1.61 o4t 0.08 1,60 0,60 450
08-1993 21 134 0.77 0,03 2,00 5.50 400
09-1993 1.94 126 0.68 0,09 220 B.BO 410
10-1993 5.38 367 1.72 0.1 2,90 17.70 5,00
11-1993 940 482 458 0.88 4.60 43,30 10,50
12-1993 445 292 153 0.18 1.30 16.10 330
Max 15,30 111 519 088 460 43,30 12,80
Min 1.94 126 027 0.03 150 060 330
Average 5,02 328 1 s 024 264 14,32 €70
Sum

Concentrations at Keldsnor, DKOOO5R, 1993  Air sampler, Daily samples

Month Benzo(a)pyrens HNOJ + NO3- NH3 + NHe+  SO2 NO2 HNO3 NH3 NOY- S04~ NHd+ Cd Cu Pb Zn N v

slr+aerosol sir+serosol  sir+asrosal o - ar alr aerosol aerosol aerosoi aerosol sercsal aerosol asrosol asrosol aerosol
ngim3 ug Nm3 ugNmM3  up SAM3 ug NAM3 up M3 UGN ugNM3 UG SM3 ug N3 g3  ngAm3  ngMd  ngim3  ngm3  ngm3

01-1993 0.26 161

02-1993 033 325

03-1993 1,69 6,30

04-1993 128 417

08-1993 417 78

06-1993 192 183

07-1993 1.21 186

08-1993 146 188

09-1993 138 1,65

10-1993 0.90 210

11-1993 0.28 409

12-1993 0.15 172

Max LAY 630

Min 015 161

Average 125 285

Sum
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Concentrations at Keldsnor, DKOOO5R, 1993  Air sampler, Daily samples, from DKO1L_FP4N

Month am(-)pynm HNO3 4 NO3- NH3 +NHI+  S0Z  NOZ  HNOI  NHY  NO> SO N+ Cg Cu In N v
5t e o i - Aerosol  serosol seroscl asfosol ssrosol astosol serosol aecasol aerosol

ngim3 ug Nm3 g3 ug SM3 ug M3 ug N3 ug M3 Lg Nmd ugSAmd ugNm3 ngm3  ngtnd  ngmd  ngMml ngmd ngima3

01-1993 1.84

02-1393 212

031932 289

04-13393 309

051992 299

06-1993 189

07-1993 190

DB-199) 142

0g-1392 124

10-1993 1.56

11-1993 367

12-1993 1.20

Max 367

An 1,20

Average 2%

Sum

Concentrations at Keldsnor, DKODOSR, 1993  Air sampler, Daily samples, from DKO1L_FP4N

Mordh Berzo(ajpyrens  HNO3 + NO3 NH3 v NHe+ 502 NC2Z HNO3 NHY NO3- S04  Nbd+ Cd Cu Pb Zn NI v
- L - ke i aeiotol asrosoi  asrosol #arosol secotol aerosol serosol asrosc! asrosol
ngim3d ug NAm3 ugNAnd  ug SMm3 ug NAR) ug N3 ug N3 ugNAm3 g SM3 ug N3 ngmd  ngfnd ngmd  ngAnd  ng/md  ngAnd

011932 093 169 457

62-1992 139 3.58 401

031393 3,96 7.9% 250

4-1392 2,08 bas 209

051393 1.84 797 12

08-1993 1.05 375 127

a7-1933 1,06 316 084

08.193) 1.1 315 1,08

09-1993 0.82 02 1.19

10-1993 1.28 3.0t 2.23

11-199) 1.96 427 10,17

12-1993 1,02 187 270

Max 3,98 799 1017

Min 082 1868 n.8e

Average 153 4,08 282

St

Concentrations at Anholt, DKOOO8R, 1993  Air sampler, Daily samples

Month Benzo(s}pyrens HNOD 4 NO3 NH3 + NHE+  SO2 NO2 HNOJ NH3 NC3 SO4—  NHé+ Cd Cu L] n N v
sir+asrosol  sir+asrosol ar - LS »ir aer0sol  aerosol aerosol  serosol asrosci aerosol asvosal aerosol asrosol
ug N/m3 ug N3 ug SAmd g NARd ug N3 ug Nm3 ug N3 ug SAM3 ug NI ngAn3 g3 ngAnd ng/m3  ngMd  ngm3

01-1893 008 110

02-1893 o004 1749

03-1893 0.1 407

04-1393 820 2.81

051993 032 142

06-193) L 099

07-1992 024 110

08-1993 o7 1,14

09-1993 056 0og 080

10-1993 230 009 157

11-1882 277 0.03 2.08

12-1993 2,80 0.05 1.01

Max 280 031 4.07

Min 0.56 0.0% 0.80

Average FXR] [XE 165

Concentrations at Anholt, DKO0OBR, 1993  Air sampler, Daily samples, from DKO1L_FP5N

Month Berzo(a)pyrens  HNO3 ¢ NO3F- NH3 + NHé+ 502 NOZ HNO3 NH3 NOY SO4-  NHA+ <a Cu In N v

Bir+8rosol Siraerosol  MRmiozol -r ak e ak asroscl  aerosol  aerosol  aerosol amerosol aerosol asrosol asroscl asrasol
ngm3 ug N3 ug NAn3  ug SAmd ug MY ug /M3 UG NAM3 UG NARD g SAmd UQNANY ngAn3  ngMmd  ngm3  ngim3 g3 ngmd

01-1992 1.20

02-1993 159

03-1993 204

04-1993 254

05-1993 162

06-1982 145

07-1933 153

08-1993 153

09-1992 095

10-1993 1t

11-1393 282

12-1993 1.4

ax 2,82

Min 0,95

Average 1.8

Sum

Concentrations at Anholt, DK0OO8R, 1993  Air sampler, Daily samples, from DKO1L_FPSN

Monih Banzcia)pyrens HNO3 +NO3 NH3 + NH4+  SO2 NO2 HNOY NH3 NO3- SOd— M4+ <d Cu Fb In N v

ak+merosol ar+meiosol  ar+asrozol - L4 W iy aerosol  merosol  aercsol merosol asrozol Asrosol asrasol serasol Asrosol
ngAnd ug Noms ugMml  ug SMe3 up M) ugmd ugNAM3 L N3 g Sm3 ugNm3 ngMm3  ngm3  ngMm3  ngm3  ngimd  ngid

01-1983 073 118 3,96

02-1992 1.22 183 2.29

031992 240 420 12

04-1993 147 301 221

051993 0.87 1.78 101

06-1392 061 1 "X 1]

07-1993 0.65 134 047

08-1953 oIz 1.3 0.84

09-1993 0.%4 0.69 0rs

10-1991 193 164 1.67

11-199% 118 2.0% 470

12-1993 063 1.0% 2,14

Max 240 420 470

My 054 0.89 047

Average .02 179 1.4

Sum
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Concentrations at Preila, LT0015R, 1993  Air sampler, Daily samples

Menih Betzo(a)pyrens  HNO3 + NO3- NH3 + N4+ SO2 NO2 HNOJ NH2 NOY S04~ NHA+ cd Cu Pb 2n NI v

sirresrasol auraerosel  air+asrokol & - - L asrosol asrasol aercsel asrosol aeresol asrexpl asrotol ##ro30)l  asrosol
ngma ug Namd UgMm3  ug SAN} ug M3 ugNm3 ug NAm2 ug NI ug SAN3 LG N3 ng/m3  ngmd  ngMmd  npmd ng/m3  ngimd

01-1993 0.03

02-1993 003

01993 0,04

04-1593 0.04

05-1393 0,04

06-1393 0.03

07-1993 ¢.03

08-1983 0,04

03-1993 0.03

10-1993 a0z

11-18%3 0.02

121993

Max .04

M 0,02

Average 0.0

Sum

Concentrations at Preila, LTO015R, 1993  Air sampler, Daily samples, from LT01L_AS15a

Monin Benzo(a)pyrené  HNO3 + NO3- NH)Y + NHe+  SO2 NO2 HNG N3 NO3- S04 Nbde Ca Cu Pb 2n NI v

sir+asrosol akeanrosol  alréasrosol »r ai a o serosol  aerosol  awrosol asrosol aerosol aerosol aerosol aerosol #sresol
ngm3 ug Nm3 ug Nm3  ug SAmd ug NANY ug N3 ug Mm3 ug /M3 ug Sim3 ug M3 ng/md  ngmd ng/m3  ngmd  ngm3  ngimd

01-1993 330

02-1332 280

03-15333 150

04-1993 LRI

08-1293 2,00

06-1993 240

07-1993 3.60

08-1932 340

08-1933 260

10-1293 3,30

11-1933 .50

12-1993

Max 540

in 1.90

Average 3.08

Sum

Concentrations at Preila, LTO015R, 1983  Air sampler, Daily samples from LTO1L Tb15a

Month Bonzn(l)pyr.m HNO3 + NO3 NH&+NH4~ 502 NG2 HNO3 NH3 NQ3- S04 cae In N v
4 J aur L o L4 serosol  asoscl nrosol asrosol ulusol aerosol aerosol aerogol  Aerosol
ngim3 ug Nm3 UgNm3  ugS/Mm3 ug A3 ug NAmY ug NAm3 ughm3 ugSm3 ughMmd ngm3 ng/m3  ngmd  ngm3  ngimd  ngmd

01-1993 068

02-1933 nEs

031933 149

04-1993 038

05-1993 065

06-1993 148

a7-1992 118

08-1992 037

09-1993 0.56

10-1593 115

11-1392 .73

12-1993

Max 149

Min 0.56

Average 0.97

Sum

Concentrations at Preila, LTO015R, 1993  Air sampler, Daily samples, from LT01L FP15a1

Month Bom(l)pyvlm HNOY + MO NH2 + NHe+  SO2 NOZ HNGY NH3 NO3  SO4~ N+ =] n N ¥
| ak L a ar aerosol  dwrosnl  aarosol  asfosol nvnsm asrosol  asrosel aermscl aeresol
ngm3 ug N3 agNA)  ug SM3 ug N3 up NI ug M3 ug MY UG SMI ug N3 ngml  ngMmd  ng/md  NGAMI  ngmd  ngMmd
01-1933 1.02 058 038 0,20 1440 3020
02-1992 083 085 233 420 EA L 26,00
03-1993 0,96 o7 113 040 2590 4030
04-1993 0.57 0.27 057 0.20 8.30 51.20
051993 040 024 044 0,10 520 3340
08-1993 o 0.24 1.07 0.10 4,50 26,80
07-1993 028 027 o7z 0.10 410 22,50
0B-1993 0,14 042 057 210 450 26.90
08-1993 025 022 1.03 a10 4.30 18.40
10-1993 0,61 033 228 010 5.50 30.40
11-199) 111 (3] 0.9% 0.40 2760 6480
12-1993 110 0.10 6.80 26.80
Max 111 085 293 a40 27160 6480
Min 014 017 D44 ¢ 410 16,40
Average 062 035 1.15 018 5.9 3.4
Sum

Concentrations at Rucava, LV0010R, 1993  Air sampler, Daily samples

Month Bergo(pyrene HNO3 + MO NHI+NHG+ SO2  NO2  HNOA  HH}  NOF SO+ NHée ce cu P Zn N v

sir+anrosol siremsrosol  areasrozol r L.d i i astosol aerozol amicsol asrosol aerosol asrosol aerosol asrosol asresol
ngAm3 ug Nm3 ugNm3  ug Sm3 ug NAm3 ug i3 Lg Nm3 un Nhna ug SM3 LgNM3 ngAmd  ngM3  ngmd  ngmd  ngmd  ngmd

011992 0,90 120 130 120

02-1993 0.70 130 0‘30 1.30 160

01992 130 1.10 0.80 1.70 230

04-1933 0,70 140 0.40 0.80 1.30

05-1833 040 1.00 0.20 0,80 0,80

D&-1993 0.30 110 010 0.60 D80

07-1993 1.30 1.20 0,20 1.50 0.50

08-1993 0.30 150 0.20 1,10 050

091993 040 0.0 620 130 130

10-1933 0,20 120 020 0.70 1,10

11-1993 070 2.20 K13 1.50 1,90

12-1993 670 2.90 X1 0.7¢ 1.20

Max 1.30 290 0.60 170 230

n 020 o7 0,10 080 050

Average o 140 032 111 149

Sum
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Concentrations at Leba, PL0O004R, 1993 Air sampler, Daily samples

Month Benzo(a)pyrens HNO3 + NOJ- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- SO4—  MNHA+ [>.} Cu Pb In N v

air+asrosol oir+aerosol  alr+asrosol - »r W i asrosol  merosol  serosol serosol serosol aerasol aerosol aerosol serosol
ngim3 ug Nm3 ugNm3  ug SAN3 ugN/m3 ug N/m3 ugN/m3 ugN/mM3 ug Sm3 ugNAm3 ngm3  ng/m3  ngm3  ngmd  npmd  ngml

01-1993

02-1993

03-1993

04-1993 1.74 163 168

05-1993 2.20 1.28 163

06-1993 3.30 0.80 223¢

07-1993 1.00 0.85 12%

08-1993 215 1.05 1.80

09-1993 EAL 1.51 228

10-1993 272 1.80 151

11-1993 8.03 395 420

12-1993 3.88 3,06 1.88

Max 8.03 395 420

Min 1,00 a.8s 129

Average 3.0t 178 2,07

Sum

Concentrations at Rorvik, SE0002R, 1993 Air sampler, Daily samples

Month Berzo(ajpyrens HNO3 + NO3- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- SO4— N+ cd Cu Pb Zn N v
J e J - J ar L ol ar aerasol  asroscl aerosol aerosol aerosol aerosol asrosol aerosol aerosol
ng/m3 ug Nmd ugNm3  ug SMm3 ugNmMI ug N3 ug N/m3 ug Nm3 ug S/m3 ugN/m3 ng/md  ng/m3  ng/md  ngmd  ngm3  ngmd
01-1993 0,56 1.86 M
02-1393 0.94 149 816
03-1993 144 1.9 276
04-1993 0.68 219 1.81
95-1993 053 138 115
06-1993 039 0.82 0,93
07-1993 D48 083 0,96
08-1993 044 079 0.87
09-1993 0,34 oet 120
10-1993 0.68 123 2.36
11-1993 0,76 212 283
12-1993 0.57 073 2,85
Max 144 219 6,16
Min 0.34 079 0.87
Average 0.65 135 228
Sum

Concentrations at Hoburgen, SE0008R, 1993 Air sampler, Daily samples
Cu

Mordh Berzo(e)pyrens  HNOJ + NOJ- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- S04  NH4+ ca Pb Zn Ni v
L4 - L 4 e aerosol mercsol aeroscl aerosal aerosol asrosal serosol aerosol aerosol
ngml ug N‘m3 ug N/m3  ug S/M3 ug NAmd ug Nm3 ug N/m3 ug Nm3 ug S/m3 ug NAm3  ng/m3  ng/m3  ng/Mm3  ng/m3  ngm3  ng/nd
01-1993 1.39
02-1993 141
03-1993 1.08
04-1993 10
05-1993 087
06-1993 0.89
07-1993 0,78
08-1993 (R4}
09-1993 0,57
10-1993 0.94
11-1993 1.10
12-1993 1.60
Max 1.60
Min 0.57
Average 1.03
Sum
Concentrations at Vavihill, SE0011R, 1993 Air sampler, Daily samples
Monih Bsnzo(a)pyrene HNO3 + NOX- NHI + NH4+  SO2 NO2 HNO3 NH) NO3- SO4~ N4+ Ccd Cu Pb Zn Ni v
| e J - alr e ar asrasol aerosol serosol aserosol aerosol aerosol aerosol aerosol asrosol
ng/m3 ug N3 UgNMI g Sm3 ugNm3 ugNMI LG NAMI ug NANY ug SMM3 ug NAR3 ngM3  ngmd  np/m3  ng/md  ngmd  ngMm3
01-1993 057 137 254
02-1993 0.85 133 346
03-1993 1.54 20 2.26
D4-1993 073 2,08 103
05-1993 0.60 2,04 0.89
06-1993 041 142 123
07-1993 040 115 137
08-1993 051 160 1385
08-1993 0,30 087 087
10-1993 065 145 249
11-1993 087 242 246
12-1993 0.57 097 330
Max 1.54 243 346
Mir 030 087 087
Average 085 1,56 194
Sum
Concentrations at Aspvreten, SE0012R, 1993  Air sampler, Daily samples
Monlh Berzo(a)pyrena  HNO3J + NO3- NHI + NH4e+  SO2 NO2 HNO3 NH3 NG3- SO4—  Nr4e+ Cd Cu Pb zn Ni v
slr+aerosol air+aorosol  air+asrosol i air air air aerosol serosol  aerosol aerosol asrosol asrosol aerosol assroscl asrosol
ngmd ug Nm3 ug N3 ug SA3 g NM3 ug NAm3 ug NAM3 LG N/m3 ug S/m3 ug NAM3  ngMnd  ngm3  ng/m3  ng/m3  ngmd  ng/m3
01-1993 0,24 035 1,11
02-1993 028 047 1.59
03-1993 061 1.18 121
04-1993 0.26 0,87 0.80
05-1993 033 .74 058
06-1993 a1 0.33 a.55
07-1393 023 0,82 050
08-1993 023 0.55 047
09-1993 0.4 023 Q.58
10-1993 a 0.84 0,97
11-1993 048 136 1.682
12-1993 0.32 .51 1.62
Max 051 136 1.82
Min 0,14 0.33 047
Average 0.30 0,68 0.98
Sum
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Concentrations at Zingst, DEOOOSR, 1994 Air sampler, Daily samples

Month Benzo(a)pyrens HNOJ + NO3- NHI + NH4+  SO2 No2 HNO3 NH3 NO3- SO4—  NH4+ cd Cu Pb In N v

air+asrosol alrasrosel  ai+asrosol -’ a o ar a8rosol  aerosol  aerosol aerosol asrosol asrosol aefosol asrosol asrosal
ngim3 ug Nm3 ug AR ug Sm3 ugNmM3 ugNAm3 ug M3 UG NAN3 ug SAm3 ug A3 ngim3  ng/m3  ngMm3  ngMm3  ngMn3  ngMmd

01-1934 3.80

02-1994 220

03-19%4 220

04-1934 1.80

05-1934 1,10

06-1994 1.40

07-1934 140

08-1994 1,50

09-1994 1.50

10-1994 2,20

11-1934 2,20

12-1994 310

Max 380

Min 1.10

Average 202

Sum

Concentrations at Zingst, DEO009R, 1994  Air sampler, Daily samples, from DHA80_S

Morth Benzo(a)pyrene  HNO3 + NOX NH3 + NHé+  SO2 NO2 HNOJ NH3 NO3- SO4—  NHée+ Cd Cu Pb Zn NI v

air+serosol air+aerosol  sir+asrosol ale ar ar air aerosol  merosol asrosal asrosai asrosol serosoi asrosol asrosol serosol
ng/m3 ug NAmd ugNm3  ug SM3 ug N3 ug N3 ug N/m3 ug NAM3 ug S ug Nm3 ng/m3  ng/m3  ngm3  ngm3  ngm3  ngm3d

01-1994 0.22 1.30 14,10

02-1994 0,33 3.50 1350

03-1994 0.1% 1.60 a.60

04-1994 021 3.10 940

05-1994 015 2,00 6.70

06-1994 019 170 650

07-1394 006 340 6.50

08-1994 0.08 230 5.1a

09-1994 0.14 130 730

10-1994 021 210 1330

11-1994 o 1.80 11,90

12-1994 0.31 320 16.10

Max 033 350 16.10

Min 0.06 130 5.10

Average 019 227 992

Sum

Concentrations at Keldsnor, DKO00SR, 1994 Air sampler, Daily samples from DKO1L_FP4N

Monih Benzo(a)pyrens HNO3 4+ NO3- NHI + NH4+ 502 NO2 HNO3 NH3 NO3- S04 NH4 + Cu Pe Zn Ni v

alr+aerosol air+asrosol  air+aerosel ar ar akr air asrosoi  asiosol  serasol aerasol aeroscl aerosol aerosol aerasol aerosol
ngm3 ug NAm3 ugNm3  ugSM3 ugN/MI ugNAM3 ug M3 ug NUm3 ug SAm3 ugNAM3 ngm3  ng/m3  ngmd  ngMmd  ngmd  ngimd

01-19%4 1.03 197 1550 24,40 181

02-1394 3.03 291 30,00 4500 353

03-1994 109 155 9.24 14.20 1,82

04-1994 184 1.86 1330 2090 297

05-1994 144 1,62 2,07 18,96 2.86

06-1394 193 152 9,24 18,740 1.99

07-1994 250 1.60 8,31 17.60 4.09

08-19%4 158 148 a.30 14 80 1.66

09-1994 174 192 .03 2350 2.05

10-1994 132 294 1570 3030 154

11-199%4 137 228 1440 3980 187

12-1934 1.04 287 1850 3060 1.4

Max 3,03 2,34 3000 4500 4.0%

Min 1,03 148 8.30 1420 1.4

Average 166 2,04 1338 2489 228

Sum

Concentrations at Keldsnor, DKO005SR, 1994 Air sampler, Daily samples, from DKO1L_FP4N

Month Benzo(a)pyrens HNO3 4+ NO3- NH3 + NH4+  SO2 NO2 HNO3 NH3 NOJ- S04~ NHé+ cd Cu Pb n Ni v
al ] L4 ar ar alr asrosot  aerosol aerosol aerosol aerosol aerosol asrosol aerosol asrosol

ngna ug N3 UgNM3  ug SAM3 ugNAM3 UMY LG NM3 UGNM3 ug SMI ugNM3 ngm3  RgM3  ngM3  hgm3  ngm3  ngm3

01-1994 1.02 208 175

02-1994 1.87 405 593

03-1934 138 250 117

04-1994 262 552 150

05-1934 126 323 118

06-19%4 137 380 1.0%

07-1994 1.10 542 1.56

08-1994 1.03 387 108

09-1994 1.1t 296 1.08

10-1994 1.56 s 2,03

11-1994 095 246 178

12-1994 1.28 2,12 235

Max 2,62 552 593

Min 0.95 2,08 1.08

Average 1.38 345 187

Sum

Concentrations at Anholt, DKO008R, 1994 Air sampler, Daily samples, from DKO1L_FP5N

Month Benzo(ajpyrene HNO3 + NO3- NH3 + NH4+  SO2 NO2 HNO3 NH3 NO3- S04~ NH+ Ccd Pb Zn N A
o ar o ak aerosol  aerosci  aerosol serosol aerosol aerosol asrosol aerosol aervsol

ngmd ug NAm3 UgNmMI  ug S/ ug NMm3 ug Nm3 ug NAm3 ug NAmd ug S/m3 ugN/m3 ng/md  ngmd  ngMmd3  ngm3  ngmd  ngim3

01-1994 0.87 185 749 2040 1.38

02-1994 1.94 135 9.29 17,10 286

03-1994 1,13 136 150 13.60 367

04-1994 169 1.58 9,37 18,30 249

05-1994 112 155 5.85 18.10 216

06-1994 132 169 443 1,68

07-1994 219 148 532 14,00 284

08-1994 122 1.02 1.8 11.90 124

09-1994 112 096 4,05 EX ) 147

10-1994 129 239 1410 26,20 183

11-1994 113 146 9.84 11.50 137

12-1994 0,86 181 10,60 1530 1,56

Max 219 239 490 2620 387

Min 086 0.96 405 944 124

Average 132 1.54 B.0S 15.99 2,05

Sum
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Concentrations at Anholt, DKGO08BR, 1994 Air sampler, Daily samples, from DKO1L_FP5N

Manih Banzo(a)pyrans HNO3 +NO3- NH3 + NHé+  S02 NOZ  HNOY  NM3 NO> SOd— NHae =) Cu Pb Zn N Y

wir+aerosol sirtesrosol  sr+serazol - - - -ir aeroz0l  eerusol  aerosci asrosol assrosol aerocaol merosol aerosol eroiol
ngimi ug Nm3 uUgMNAM3  ug SAn3 Lg NAmd ug NAmY ug Nam3 ug Rm3 ug Sémd ug Nm3  ng/m3  ngmd ngim3  ng/md  ngmd  ngimd

ot-1994 050 043 1.08

02-1394 061 1.4 2,57

031334 088 123 143

04-1994 190 358 167

051394 0.76 128

061954 [Leal 132

07-1954 1.02 201 116

08-1334 062 113

03-1954 0.65 14

10-1934 1.24 2,13 158

11-1994 058 113 127

12-1994 0.97 1.38 2.03

Max 190 3.58 257

Mhin 0.55 093 1.09

Average 0,88 1.56 1,60

Sum

Concentrations at Preila, LT0015R, 1994  Air sampler, Daily samples

Monlh Berzo{a)pyrens  HHNO3 + NOJ- NH3 + NH4+  S02 NOZ2 HND3 NH3 NO3-  SO4—  NH+ Cd Cu Pb Zn N v
ros - - o . alr aerosol  asrosol  serasol aerosal aerosol aerosol mercsol aerosol aerosob

ngim3 ug Nm3 ugNAMD  ug S ug M3 ug N3 g NI L NMmM3 ug SAm3 ug M3  ngim3  ngm3  ngmd ngimd  ngm3  ngmd

01-1994 0,08

02-199¢ 0.05

031354 0,04

04-1954 0.04

051954 002

06-1934 024

07-19%4 0.07

08-1994 0,05

08-1934 0.04

10-1334 0.05

111394 0.02

121994 002

Max 0.24

Min 002

Average 006

Sum

Concentrations at Preila, LTO015R, 1994  Air sampler, Daily samples, from LT01L AS15a

Monin Bm(l)pyrm HNO3 + NO3 NHI 4 Nk S02 NOZ HNO3 NH3 NO3- S04 NHe+ ca Cu n ] v
air ak - [ 8870800 88foscl  serozal aerosol awrosol awrosol awrosol asrosol awrosol

ngm3 ug N3 UGRMI  ug SMMI UGNMI LGNNI ug KNI ug NAMY ug SMn3 ugNANI ngm3  ngnd ngAm3  ngm3  ngMm3  ngm3

01-1994 279

02-1994 208

03-19%4 340

04-1994 208

05-1994. 1.89

06-1984- 2.2

07-1934 420

08-19%4 2,60

09-1994 172

10-1934 933

11-1994 548

12-1994

Max 9.33

Min 199

Average 388

Sum

Concentrations at Preila, LTOO15R, $994  Air sampler, Daily samples, from LT01L TD15a

Monih  Bercro(a)pyrens moa;nca- NHI 4 HNHES  SO2 NO2  HNOI  MH3  NO3 S04~ N+ Cd In N v
ar - -r aw 030l Berokol  werosal asrosol nmsal umwl asrosel asrcsol aerosol

ngémd ug NAnY UGNM3 g SAMI up NI UG NARD ug NI ug Nm3 ug SAm3 ugNAm3 ngind  ngm3  ngm3  ngm3  ngmM3  ngmd

01-1984 0.50

02-1934 039

031954 044

041994 071

05-1934 139

06-1994 [

07-1994 2,16

0B-1994 1.1

091994 1,06

10-1994 110

11-1994 078

12-19%4 046

Max 218

Min 039

Average 0397

Sum

Concentrations at Preila, LTOD15R, 1994  Air sampler, Daily sampies, from LTO1L_FP15a1

Monih Berzo(a)pyrens HNO3 + NO3- NH3 + NHé+  SO2 NO2 HNOY N3 NO3  SCQ4- NH4+ Cd Pb Zn ] v

air+earozol airipeiorol  dreserozol - i ar r ssrasoi  merosol  sarosol  earosol nram anrosol asrosol merosol aerosol
ngim3 ug Nm3 UMY ugSm3 ug N3 ug NAM3 UGN Ug NN LgSAn3 ug N3 ngMmd  ngAnd  ngm3  ng/m3  ngmd  ngma

01-1954 0.80 a5 981 6.20 2100 4100

02-1934 1,06 .14 1.76 040 19,00 50,00

031934 0.81 a5t 073 0.30 8.00 32,00

041994 043 012 078 0,30 11,00 24,00

05- 1994 0,04 [RES 042 0.90 15,00 41,00

06-1994 0.05 027 049 0,40 8,00 35.00

07-19%4 0.06 0,06 060 040 10,00 23.00

0B-1994 o.n 092 D37 6,30 9.00 FEN

08-1954 015 0.13 059 0.20 8.00 4200

10-1994 .55 0.14 032 0.50 1300 63,00

11-1934 152 on 0.2% 0,30 1200 2200

12-19%4 345 0,17 0.99 0.70 1900 9900

Max 345 0.51 178 050 2160 9300

i 0,04 0.06 025 0,20 3,00 2200

Average 07% RE] 058 041 1283 4175

Sum

Page 12



Concentrations at Rucava, LV0010R, 1994 Air sampler, Daily samples

Morth Banzofa)pyrens HNOJ + NOX- NHA + NHd+  SO2 NO2Z  HNOJ  NH3  NOY  SO4— Ni4e  Cd Cu Pb Zn N v
ar - ar ak aerosol aerosol astcscl aerosol asrosoi asresel asrosol 4Arosol EMDSO!

ngind ug NAmd UM LgSM3 ug N2 ug M3 ug N3 ug NAMY wg SM3 LG NAR3  RgAm)  ngAm)  ngMmd  ngmd  ngmd  ngim3

01-1954 021 1.5 0,30 0.22 103

02-1954 248 0.38 324 151 0.65 2,08 192

03-19%4 0.66 1.28 150 1,04 073 108 139

04-1954 695 213 1.1 981 .76 187 160

051934 07 110 0.2% 074 0.29 047 0395

06-1994 0.50 1.03 0ss 077 0,50 087 m

07-1954 0.56 0,94 0 0,92 044 0,88 091

08-1994 KL ] 180 685 140 044 145 0.64

09-1954 043 119 036 1,02 0,52 122 1

10-1994 046 1.08 122 122 039 142 109

11-1934 .42 146 0.56 172 ode 061 098

12-1994 0.71 113 221 2,08 075 1,30 104

Max 246 FAK] 324 208 076 209 142

Min 037 038 0.2t 0.74 02% 022 0B4

Avarage LEA] 1.23 114 123 054 113 117

Sum

Concentrations at Rucava, LV0010R, 1994 Air sampler, Weekly samples

Month Barzo(ajpyranes  HNOI + NO3- NI + NH4+ 502 NO2 HNG3 M3 NOX SO4-  NH4+ Cd Cu PB n N v
Ir+aeras s alr alr ak ssrosol  aerosol  aerosol asiosol serosal aerosol aerosol aerosol serosel

ng/m3 ug Nim3 ugN/m3  ug S/m3 ugMmd ug NAm3 ugNm3 ug Nm3 ug$/md ughm3 ngmid  ngmd  ngm3  ngm3  ngmd  ng/m3d

01-1934

02-1994

03-1994 020 10,00 3,00 10,60

O4-19%4 030 1,00 8.00 208,00

05-1934 0.07 020 15.00  13.00

06-1934 0,60 2,20 250 1200

07-1934 0.51 520 3840 7700

08-1934 018 1.20 510 8,00

091994 024 1,50 0.50 13,00

10-1934 0.60 2.20 10.50 17.00

11-1994 0.18 250 7.50 20,00

121994 077 710 6.90 43.00

Max 0,80 10,00 3940 77,00

Min 0.07 0.20 0.50 8.00

Average 0.38 3 9.78 2410

Sum

Concentrations at Zoseni, LVO016R, 1994 Air sampler, Daily samples

Manin Berzo(ajpyrene HNOY + NOJ- NHI +NH4+  SC2 NO2 HNO3 NHJ NO3- 504  NHd+ =] Cu Pb Zn L v
he- ai a aw air asrosol  asrosol  Aerosol  Awrosol amtosol asrosal aercsol asrofol awrosol

ngm3 ug Nm3 UGNM3 U SMI ug N3 LgNMmI ug NAm) ugMnd ug Sm3 upNmd ngimd ngimd  ngml  ngmd  ngmd  ngmd

011994

02-1934

031994

04-1994.

05-1994

06-199%4 022 052 b.2o 158

07-1994 210 051 o0.08 1.56 0.8y

0B-199%4 hn i .74 014 147 .74

0%-199%4 an 042 0.1e 222 278

10-1994 0.68 .19 110 .55

11-1994

12-1994 1.66 1.98 047 2.35 140

Max 240 1.98 047 235 140

Min 022 043 0.08 147 0.55

Averags 115 086 o 181 0.8%

Sum

Concentrations at Zoseni, LVO016R, 1994 Air sampler, Weekly samples

Morth  Berao(ajpyrens HNO3 #NO3- NH3 +NH&+ SO02  NOZ  HNO3  NH3  NO3  SO&- NH&+  Cd cu Pt n N %

air+sarosol sk+estnsol  alr+asrosol - aur L4 o #erotol aerosol  aerosol awrosol werosol aerosol asrosel asrosol asfosol
ng/ml ug Nm3 ug HARY  ug S/m3 ug NAmd ug Nm3 ug Rimd ug Rm3 ug San3 ugNm3 ngmd  AgMd  RgM3  ngM3  ngmd  ngAmd

01-1954

02-1334.

03-1954

04-1954

05-1994 oo? 400 o100 a.ca

081354 ose 30 210 12,00

07-1994 GA¢ 420 640 4000

08-1994 5,15 220 430 10,00

03-1934 028 .20 1.20 25.00

10-1934 151 1876 1180 8100

11-1934

12-1934 032 380 340 8300

Max 153 1870 3180 6100

n 07 220 D10 B.0o

Avhrage 0As 6.66 419 44

Sum

Concentrations at Leba, PLO004R, 1994  Air sampler, Daily samples

Month Beran(a)pyrene  HNOJ + NO3- NHI + NH+  SO? NG2 HNCY hH) NOI- E04-  NH+ <d Cu Pb Zn N v
ale ar 4 alr asrosol werozol marosal serosol serosol serosol serosal sarotol serosol

ngAnd ug Mimd ughm3  ug Simd ug N3 ug M3 ug Aimd ug MAM3 ug SAM3 UG NMI  REm3 N3 NEM3  KgM3  fgAnd g3

01-1994 355 102

02-1994 B.61 288

03194 328 1.36 178

D4-1994 173 1,38 163

05-1994 183 115 173

06-1994 240 0.96 3,02

07-1354 1,62 0,79 %9

031994 038 178 118 151 130

031994 u42 163 1.88 1.50 193

10-1934 ore 153 237 176 159

1-1994 053 163 446 212 238

12-1954 0.7e 144 352 an 112

Max ore t.78 6.6% an 302

L 0.8 144 116 0.78 1.02

Averags 0s7? 1.60 288 158 1.88

Sum
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Concentrations at Rérvik, SE0002R, 1994  Air sampler, Daily samples

Menth Banzo(a)pyrene  HNOI +NO3- NH3I + NHe+« 502 NO2 HNOY NHY NO3 S04 N4+ cd Cu Pb Zn N v
o B0T08s ar ale alr air aorosol  serosol  werosol asrosol ssrosol asresol aerosol asrosol asrosol
ng/n3 ug NAmd Ugh/m3  ugSam3 ugNm3 Ly N3 ug M3 ugNm3 ug SAm3 ugMm3 ngm3  ng/m3  ngm3  ngm3 g3 ngAmd
01-195%4 042 0.62 218
02-1934 043 1.06 212
031394 0.7 0,94 199
04-1934 1.54 257 1713
051934 aJe 096 134
06-1934 0.56 1,00 118
07-1994 083 1.66 21
08-1934 0,38 .83 1.00
09-1994 0.40 0.74 084
10-199%4 0.87 13 1.73
11-1394 o4 asl 237
12-1994 0.78 0.88 3.21
Max 1.54 257 3.23
Min 0.38 062 084
Averugs 0,63 11 1.78
Sum
Concentrations at Hoburgen, SEO008R, 1994 Air sampler, Daily samples
Month Benzo(s)pyrane  HNO3 + NOI NH1 + NHd+  S02 NO2 HNO3 N3 NO3- SO4- NHd+ cd Cu Po n N v
#ir+asrosol alr+asioscl  aw+asrosol r 4 air awr asrosol a0l Werosol awrosob swrosol asrosol aerosol asrosel asrasol
ngim3 ug Nm3 UGNMI UG SM3 ug NAm) ug NAm3 ug NAMY ug NAm3 ug Sm3 ug N3 ng/m3 g3 ngim3  ngim3  ngam3 fngan3
01-1994 1.84
021954 0.97
03-1994 108 132 1.3
04-1994 119 224 192
0%-1994 036 R 0.93
06-1934 058 095 0,91
07-19%4 083 138 084
08-1954 041 104 054
04-1934 047 o84 ar4
10-1954 0.64 106 (X
11-194 0.38 061 1,07
12-1934 0.66 nB2 1.64
Max 1.1% 2.24 184
Min 0.36 DB 0.54
Aversge 063 1.09 107
Sum
Concentrations at Vavihill, SEC011R, 1994  Air sampler, Daily samples
Manih Banzo(a)pyrens  HNO3 + NO3- NH3 + Ned+ 502 NOZ HNO3 NHY NOY- S04—  NH4+ <d Cu Pb Zn [ W
i +perasol sir+aerosol  sirtasrosol ar o - w asrosol  o#rosol  aerosol  serosol asrosol aerosol aerosol amrosal asrasol
ngind ug hm3 Ug MM ug SAM3 ug Nm) ugNm3 agNAm) ugNAm) ug SAn3 ugNAnd ngm3  ngm3  ngim3  ngm3  ngm3  ngmd
01-19%4 0.50 07 268
02-1934 0.50 125 157
03-1934 075 1.09 237
041934 135 2 158
051994 040 152 o078
061994 052 149 1.18
07-1994 048 198 087
OB-1934 042 1.46 1.04
09-1994 0,68 110 1.4
101994 097 175 PAL]
111894 042 0.82 1,84
12-1994 075 1.00 3,39
Max 133 273 339
Min 040 0.7¢ 078
Avsrage 063 141 174
Sum
Concentrations at Aspvreten, SE0012R, 1994 Air sampler, Daily sample:
Monih  Berza(a)pyrsne HNC3 ¢+ HO3- NH3 #NHA+ SO2  NOZ  HNO3  NH3  NOX  SO4- MNHM+  Cé Cu Po n N v
wr+aarosol wirtoniosol W reerosal ak o ak »r #serosol  awrosol astoxol aerosol aerosol Aerosol serosed asrosol asrosol
ngAnd ug Nim3 ughmd UG SM3 LgNAM3 UG NM3 LG NI ug NN ugSMm3 ughm3 ngAnd  ngAnd  ngAmd  ngm3  ngimd  ngamd
01-1994 0.26 043 .
02-1934 o0 0.7 184
03-1994 08 055 087
04-1954 .60 1.8 0&#
031994 021 0.38 o070
06-1934 023 0,56 054
07-1954 024 0T
08-19%4 021 039
09-19%4 022 040 0&7
10-1934 040 054 100
11-15%4 .20 0,39 123
12-1994 041 0.60 1.81
Max 0.60 138 1,84
Min 0,20 038 0,54
Average oM 0.63 1.06
Sum

Concentrations at Keldsnor, DK0O005R, 1995  Air sampler, Daily samples,

from DKO1L_FP4N

Manin Barzo(apyrense HNO3 ¢ NOJ NHI + NHA+ 502 NO2Z HNO3 NH3 NO SC4—  NH+ ca Cu b In N v

alrraerozol wr+seiosol  air+ssrosol L - au L asroscl  aerosol  aerosol asrosol seresol asrosol asrosol asrosol merosol
ngm3 ug NAm3 LGNM3  ug Sim3 Ug N3 ug NAN3 ug Nm3 Lg N3 ug Sm3 ugRUml ngim3  ngim3  ngMm3  ngim3  ngAn3  ngMw3

011995 1.29 220 2070 3180 174

02-19%5 0.79 153 4.90 16,70 1.20

03-1938 158 2.1t 1230 2280 186

04-1995 132 1.38 574 11.30 2,09

031985 1.67 1.88 849 14,70 2.32

06-199% 151 146 642 1210 1.83

07-1935 240 2mM m 1640 33

06-199% 144 148 510 12.50 27

09-1988 161 258 1250 1740

10-1995 172 412 19,80 29,80

11-199% 147 3T 2030 2840

12-1995 198 247 2040 2870 2.29

Max 240 4.12 207¢ 3160 323

Mia 07 138 ER[S 11.30 120

Average 156 2.2 1245 2020 209

Sum
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Concentrations at Keldsnor, DKDOO5R, 1995 Air sampler, Daily samples, from DKO1L_FP4N

Month  Benzo(ajpyrens HHO3 + NG3- Nm +NH4+ SOZ NOZ  MNO3  NH3 NO3  SO4- N+ Cd cu Zn N %
8 g - L - A derosol  aerasol  aeresol aerosal aerosol tvnnnl aerosol aerosol asrosol

ngim3 ug N'm3 ug Nmd  ug Smd ug Ndm3 ug Am3 ugN/m3 ug Nm3 ug SMmd ughim3 ng/m3  ng/m3  ngm3  ngmd  ngm3  ngmd

01-199% m 213 430

02-1995 096 1,64 110

03-1935 LA pI33 1.26

04-1995 1.03 2.85

05-1995 148 407

0E-199% 0392 .81

07-1995 124 EILE]

0B-1995 085 3,69 1.08

08-1995 108 .08 102

10-1995 230 4,96 137

11-189% 123 02 218

12-1398 128 276 458

Max 230 496 458

Min 085 184 1.02

Averags 1.4 ERE n

Sum

Concentrations at Anholt, DKO008R, 1995 Air sampler, Daily samples, from DKO1L_FP5N

Monin Berzo(ajpyrena  HMNO3 + NO3- NH) + NH4+  SO2 NOZ HNO3 NH3 NO3- SO NHa+ Cd Cu Pb In N v

aW-+asrosol #ir+aevosol  air+msrosol L1} ¥ - ar serosol  serosol  aeosol aerosol asrcsol asrosol asrcsol asrcsol aerosal
ngim3 ug Nm3 ughNMmd  ug SM3 ug NAM3 ug AUm3 UgAUM3 UG NAm3 ugS/M3 UGNM3 NEM3  NgM3  ngM3  ngm3  ngm3  ngM3

at-1995 1.25 247 17,60 23.80 183

02-1995 0.69 103 592 17N 118

03-1595 1.36 148 819 170 140

04-1995 117 1.24 4.10 R3]

051995 147 144 13 897

06-1995 1.5 1.0 416 T4

07-199& 1.78 111 561 1040 3re

08-1995 1.06 1.0 3,53 8,24 272

09-1995 116 1.16 659 11.50 1.68

10-199% 158 49 1730 2680 34

11-1995 0.99 .09 14.00  18.50 1,82

12-199% 125 7.68 1310 23

Max 1.7% 349 17,60 26,90 are

Min 069 1.0 353 T4 118

Average 1.27 1.60 848 13.89 224

Sum

Concentrations at Anholt, DKO008R, 1995 Air sampler, Dally samples, from DKO1L_FP5N

Morth Berzo(a)pyrens HMO3 + NO3- MH3 + MHa+  $O2 NOZ HNO3 NH3  NO3 04— NHA+ cd cu Pb zn N v

alr-+asrosol alr+asrcsol  alr+serasol aic alr Alr ait Awrosol  aerosol  aerosol aerosol aerosol aerosol 2erosol asrosol asrosol
ngm3 ug NAm3 ug N3 ug SAM3 ug M3 Ug N3 ugMAmd ug Rm3 ug SMm3 ug NAM3 ng/m3  ng/m3  ngm3  ngim3  ngmd  ngmd

01-199% a80 134 an

02-1985 013 1405

03-1995 112 172 156

O04-199% 074 136

085-1995 1.5 2,06

06-1995 087 1236 1,03

07-1995 082 184

QB-1995 058 1.29

09-1995 085 135

10-1935 210 LR 144

111895 093 146 148

12:1995 0,30 115 2,14

Max 20 34 o

Min 065 105 1.03

Aversge 035 162 196

Sum

Concentrations at Preila, LT0O015R, 1995 Air sampler, Daily samples, from LT01L AS15a

Month Banzo(a)pyrens  HNO3 + NO3- NH3 + NH4+  S02 NOZ HNO3 NHG NO3 S04 NHde <d Cu Zn M v
alr r a W wseiosol  merosol  asrosol serpscl aerpscl merosol asroscl asrosol asoss

ngim3 ug N/m3 ughAn}  ug SAm3 ughmMI ug MMI L NG UGN UG SAMY ugNM3  ngmd  agM)  AgD  nAgAMd  AgMmd  AgAnd

01-1988 2,86

02-199% 368

03-1988 3,04

04-193% 123

05-1938 EXO

06-1935 3,98

07-199% 384

08-1995 113

09-193% Faal

10-1995 256

11-1995 277

12-139% 174

Max 71

Min 1.74

Average 332

Sum

Concentrations at Preila, LT0015R, 1995 Air sampler, Daily samples, from LT0O1L_TD15a

Month Benzo(ajpyrene HNO3J 4+ NOX- NHI 4+ NFHe+  S02 NO2 HNOY NHY NOY S04~ N+ cd Cu Pb Zn N v

airrasrosol mreasrosol  airtserosol air - i ok asrosol  serasol  aerosol  aerosol aerosol ssfosol Berosol aerosol asrosel
ngimy ug NAm3 ugNm3  Lg S/M3 ugNm3 ug Nm3 ug M3 ug MAm3 ug S/M3 ug MY ng/m3  ng/m3  ngM3  ngMm3  ngMm3  ngAmd

011995 ]

02-1995 0.61

03-1995 1,10

04-1995 1,68

051595 131

06-1995 0.e9

07-1995 [ A

08-1995

09-1995

10-1395

11-1995

12-1995 1.00

Max 168

M 033

Avarage 0,96

Sum
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Concentrations at Preila, LTO015R, 1995  Air sampler, Daily samples, from LT01L FP15a1

Month  Benzo{alpyrens HMOJ +NO3- NHI +MNHA« SO2  NO2  HNO3 MM NOZ S04~ M+  Cd Zn N v
arreernsol slreasrosol  alr+serosol g L air o oerozel  asrasol  asrosol amosol asrosol nrvwl aerosol awsrosol asrosol
ngam2 ug Nmd UgNAM3  ug S/m3 ugN/m3 ug NAmd ugNm3 ugNMM3 ug /M2 ug Nmd  ng/m3 ngmd  ng/m3 ngm3  ngm3  Agm3
011995 297 0,10 Q.68 .50 15,50 15560
02-199% 185 037 039 0,20 13.70 38,70
031995 143 017 045 010 9.60 18,10
04-199% 0.84 Al 0.23 n.2e 870 13.20
05-1995 021 an 063 0.10 440 5.60
06-1995 0.23 0.14 033 0.10 7.80 330
07-1935 c.29 018 cao 0,30 400 4,60
08-1995 002 0,22 a.10 .00 376
03-1935 0,30 o 0.32 o160 6,10 1120
10-1938 o186 040 040 270 040
11-199% 111 011 0.72 (=l 1910 3700
12-1995 255 0.29 1.08 020 9.60 4240
Max 237 027 1.08 050 2270 4240
Min o2 c.02 0,22 o.10 400 4.50
Average 116 015 ['F 13 0.20 1085 1341
Sum
Concentrations at Rucava, LVOD10R, 1995 Air sampler, Daily samples
Month Benzo(a)pyrene  HNCI + NO3- NH3 + NH4+  SO2 NO2 HNO2 NH3 NO3- SO4—  Nhde Cd cu Pb Zn N v
e L. L3 i L asfosol  werosel seroscl aerosol serosol asrosel aerosol asrosel serosel
ng/m3 vg Nm3 Lg N/n3  ug Sim3 ug MAm3 ug M3 ug Nm3 ug NAm3 ug S/m3 ug N3 ng/m3 ngml ngm3 ngm3  nrgim3  ngmd
01-1995 1.04 0.58 2,32 1.92 .85 1,24 .13
02-1395 0,69 0.7 1.61 2,04 0.72 1.05 0,86
03-1395 1.08 0.8 0.85 1.2 061 o087 110
04-1395 0,96 .63 065 081 0.55 [ ] 070
051995 133 052 L] 077 049 1.24 1.34
06-1995 113 037 0.68 0,97 037 1.30 1.04
07-1935 128 o4 0.64 087 0.44 1.08 0,85
08-1995 1.28 041 054 151 o 074 045
09-1995 080 .34 078 146 07 1.37 082
10-1935 138 067 119 1.50 0.84 117 140
19-199% 126 1.5 155 244 1.26 1,59 154
121998 128 1.21 138 1.82 1.06 149 1.34
Max 138 1.51 2,32 144 126 137 1.54
L] 063 0,34 0.54 077 0.21 031 046
Average 113 0,65 1.07 148 062 1.20 1.08
Sum
Concentrations at Rucava, LV0010R, 1995 Air sampler, Weekly samples
Month Banza(a)pyrane HNOI + NO2- NH2 + NHA+ 502 NO2 HNOY N NOY 04— NH+ <d Cu Pb Zn N v
sir+anrosol srtarosol  sirdgerosol - wir air ar asrosol  mefosol  sarosol aerosol awrosol aerosol asrosol awrosol aerosal
ngin3 ug N/n3 ugNm3  ug SMmd upNm3 ug M3 ugNm3 ugNm3 ug SM3 ugNm3 ngmd  ngmd  ngnd  ngmd nEgmy  pg/md
01-1895 023 144 9.32 24.10
02-1995 052 213 18,40 12.9%
03-1995 0.21 168 5.96 16.20
041995 046 1.33 8.7 423
05-1935 0.24 342 3,38 26.20
06-1935 0.32 234 11.04 2408
07-1935 0.2 248 8,08 14,93
08-1995 028 484 192 2642
09-1995 0.32 538 328 20.28
10-199% 021 11.70 5,08 4540
11-1995 0.15 T44 646 19,02
12-199% 0.13% 808 628 43.18
Max 052 170 1640 4540
L] 013 13 112 1295
Avarage D28 448 T34 26,35
Sum
Concentrations at Zoseni, LVO016R, 1995 Air sampler, Daily samples
Monh  Beras(a)pyrens HNGI + NO3 NHI +NHA+ S02  NOZ  HNO3  NH3  NO>  SO&  Nedé  Ca Cu Pb Zn N v
Lt - L air i swicsal  garo30l aerosol aerosol aerosol aerosol asroso! asrosol  asrosol
npimd ug Nm3 ugN/m3  ugSM3 LINMM3 ug N3 ugNm3 ug NAnd ug S/m3 ugMmd ngim3  ng/m3  ngm3  ngm3  ngM3  ngMmd
011995
02-1385 0.85 103 043 087 1.06
031995 tae 063 042 1.04 093
4. 1956
05-19395
06-1995 122 639 0.24 2,00 1.2
07-1995 059 D44 0.6 1.00 042
0B-1995 069 057 0,15 0.64 049
03-19395 0.75 088 016 076 [ X35
10-1995 1,05 0.84 044 1.1 124
11-1935 115 070 0.28 0.85% 112
12-1995 133 0.7 0.26 an c47
Max 133 1.03 048 20 1,24
Min 059 033 015 0,64 042
Average 0.38 0.89 0.29 1.00 0.84
Sum
Concentrations at Zoseni, LVO016R, 1995 Air sampier, Weekly samples
Mornkh Berzo(z)pyrana  HNO3I + NOY NHD + NHE+  SO2 NO2 HNO3 NH) NO}- SO4— N4+ cd Cu Pt 2n NI v
i L g ak i L aerosol  aeroscl  asrosol aerosol sernsc) ssiosol Aerosol aeroxol merosol
RgAm3 ug N3 ugm3  up SAm) ug M3 ug N3 ug Nm3 ughm3 ug SAm3 ugMm3 ngMM3  ngAnd  ngmd  ngAnd ngAnl  ngAnd
911995
02-199% 1.00 143 1540 2197
03-1995 0.4 1.1% B.16 2161
04-139%
05-19358
06-1935 0.22 398 740 2848
07-1495 0.16 1.56 7.08 15,58
08-199% 0,07 2.5% 038 14,98
09-1995 0.20 170 282 26.72
101395 020 233 513 77.55
11-1995 012 6.00 388 $4.73
12-1995 0.1% 5.7 245 49.88
Max 1.00 6.00 1540 6473
Min Q07 1.6 0.38 1498
Average 0.27 294 535 3730
Sum
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Concentrations at Leba, PLO004R, 1995 Air sampler, Daily samples

Manth Berzo(aipyrene  HNOJ + HO- NHY + NH4+  SQT NOZ HNOY NH3 NOY- SO4—  NHe+ cd Cu Pb In N v

sir+amrosol sk +mernsol  alk+oerosnl ar aw - - sstoscl  aerosol  aerosol serosol aerosol asresol asfosol awrosol asrosol
ngm3 ug Nim3 g N ug Sl ug Kmd ug Nmd ug Mm3 ughum3 ug Smd ugNimd ngind  ng/m3  ngm3  ngimd  ngmd  ngmd

01-1395 053 101 640 310 158

062-139% 0,70 o0s¢ 2,90 1,90 1.2

031995 0.9% 159 3.30 180 210

04-1995 0.53 32 3.20 110 1.04

05-1398 asl 161 240 110 242

06-1995 049 123 2,00 0,90 320

07-1995 0.53 219 1.30 120 172

08-1995 032 116 1.50 160 1,55

09-1395 039 1m 0.60 120 679

10-1995 105 23 240 1.90 228

11-1995 0.72 170 4.20 3.00 1,58

12-1995 a.80 209 6,60 3.00 229

Max 1.05 28 8,80 310 3.20

Min 032 090 0.60 0.90 873

Average 064 157 307 180 1.80

Sum

Concentrations at Rorvik, SE0002R, 1995 Air sampler, Daily samples

Month Berzo(a)pyrane  HNOX + NO3- NH3 ¢ NH4+  S02 NO2 HNO3 NHY NO3- S04~ N+ Cd Cu e n N v

air+aerosol aw+aerasol  air+asrosol air alr ar a asrosol  sarosol  aerosol aerosol asfosul aerosol Aerasol aerotol amrosol
ngm3 ug A3 ug Ny ug SAm3 ugNAm) ug NAmd ugNAmd ugHUm3 ug S/m? ug N3 ngém3  ngim3  ngMm3  ng/m3  ngMm3  ngAmd

01-1995 0.55 0,36 351

02-1995 045 052 216

03-199% 053 124 159

04-199% 038 088 144

051998 062 141 1.50

01998 053 111 139

07-193% 051 140 13

08-1996 048 106 1583

05-1998 032 086 127

10-1995 170 257 316

11-1995 082 124 3.79

12-1995 0,54 0.85 328

Max t.70 257 3.73

on 0232 052 127

Average ne62 147 218

Sum

Concentrations at Hoburgen, SE0008R, 1995 Air sampler, Daily samples
S04

Month Berzo(ajpyréne HMOJ $ NO3 NH3 + NH4+  S02 NOZ HND3 NHY HOY N+ Cd Cu Pb Zn Ni v
| | 1 sal i a alr air aerosol  asroscl aerosol asrosol asroscl asrasol aérosol aerasol  asrosol
ngm3 ug Nom3 UgMN/M3  UQ SAM3 LGNAN3 Lg NMm3 ug NAm3 ug Nim3 ug SM3 ug Nim3 ngim3  ngimd  ngimd  ngMnd  ngimd  ngimd
01-199% 051 0.7 1,65
02-198% 069 061 147
03-1995 060 0,99 0,85
04-1995 a1 080 0.4
05-1986 054 128 1.10
06-1995 038 075 092
07-193% 0.80
08-1896 0.56
08-1935 0.56
10-1995 119
11-1995 143
12-199% 0.7
Max n&9 125 165
Min 2.3 051 0.56
Average a5t 085 1,01

Sum

Concentrations at Vavihill, SE0011R, 1995 Air sampler, Daily samples

Morth Berxo(a)pyrens  HMOJ + NO3- NH2 « NH4s+ SOOI NOZ HNO3 NH3 NO3- SO4-  NHA+ cod Cu Pb Zn NI v
i J i alr £ W asfosol  Aefotol  aerosol aerozol serosol seroxol gerosol serosol  aerosol
fagim3 ug N/m3 ugNmY  ug S/m3 ugNMmd ugNAmd ug NAm ug Nmd ug SAn} ug MMl ng/m3  ng/m3  ng/m3  ng/m3  ng/m3 ngimd
01-199§ 0.60 112 3ar
02-1995 0.68 074 278
031998 0as 151 1863
D4-1995 043 097 122
05-199% 0,68 in 110
06-1995 043 125 121
07-1935 048 +.80 0.4
DB-199% 038 161 118
09-1995 D4AS 126 116
10-1995 148 2m 2,86
11-1998 0.61 1.09 318
12-1995 059 112 272
Max 148 27 3z
Min 0.39 74 034
Avelage 064 141 192
Sum

Concentrations at Aspvreten, SE0012R, 1995 Air sampler, Daily samples

Monih Banza(a)pyrars  HNO3J + NO3- NHI + NH4+  S02 NO2 HNOY NH3 NO} SO~ Nrd+ Co Cu Pb 2n Nt v
- i ar a¥r asrosol sefosol asrosol aerosol asratol aerosol aerosol asrosol asrosol

ngima ug NAm3 ugN/Mm3  ugS/M3 ugh/m3 ug Nm3 ug N/m2 ug Nm3 ug SAm3 g NARY  ngMm3  ngMm3  ngMm3 ngm3  ng/m3  ng/m3

01-1995 033 0,62 1.50

02-199% 030 029 1,08

03-1935 [l 0.62 065

04-1935 022 050 056

0%-19395 0.24 0.73 0.56

06-1995 024 0.7 0.54

07-1935 .19 0.5% 045

08-1995 0.20 0.59 (X

09-1995 0.18 055 056

10-1995 040 1.03 0,80

119995 0.3 053 1.79

12-1995 025 0.53 112

Max D40 1.09 179

(T8 018 0,29 046

Average 0.27 [X3] 0.30

Sum

Page 17



Appendix 3

Measured and reported data deposition



Concentrations at Arkona, DEODO6R, 1991

Wet only sampler, Weekly samples

APPENDIX 3

Monin mmoff  mm oH k SO4— SO4-cor  H+ NHA+ NO¥ Na+  Mg++ Ch Ca+t K+t <d Cu Pt Hg Zn Cr Ce L] As Fe Mn v A
precip  preclp  precip  pracip  precip precip precip precip pracip precip precip precip precip praclp pracip precip pracip pracip precip precip precip precip pracip precip precip precip precip
mm mm pHuls  uSim mg SA mg SA ueHA mgMA mgNA mgA  mgA mgd Mgl  mgA ugd uga ugh ugA ugd ugA ugd ugd ugh ugh ugd ugs ugh
01-1991 4940 595 133 227 8237 180 2610 960 062
02-1931 2170 515 133 25 295 084 550 840 0N
031981 20,50 2,20 .28 111 077 017 130 1,00 0,07
041991
051991
06-1991
07-1391
08-1391
031991
101891
11-1991
12-1391
Max 43,40 595 228 256 937 160 26140 960 0.2
Min 20,60 220 1.3 111 077 047 130 100 007
WAver 30,57 492 154 208 592 105 1565 7355 042
Sum 9170
Concentrations at Zingst, DEOO0O9R, 1991 Wet only sampler, Weekly samples, from ANTAS_9
Monin mmeoffl  mm pH k SO4—- SO4-com He+ N+ NOZ Na+x Mg+~ ChH Ca++ K¢ Cd Cu Pb Hg Zn <r Cao Ni Ay Fe Mn v N
preclp  pracip  precip  pracip  pracip  pracip praclp precip precip precip preclp pieclp precie precip praclp pracip preclp precip precip precip praclp precip precip precip  precip pracip precie
mm mm pHuolzs uSkm mgSA  mgSA e HA mgNA mgNA mgd mga  mgt  mgd  mgA  ugh ugh ugt (7] ugh ugh ugA ugd ugh ugh ugt ugd upd
01-1891
02-1991
031991
04-1991
05-1991
06-1991
07-1991
08-1991
0%-1991
10-1991
113391
12-1991 32,10 178 057 147 368 008 528 010 017
Max 32,10 178 057 147 388 008 528 Q10 017
Min 32,10 178 087 14T 366 008 528 010 047
W Aver. 3z, 178 057 147 388 008 528 0,0 017
Sum 32,10
Concentrations at Boltenhagen, DEOO5S1R, 1981 Wet only sampler, Weekly samples
Month mmoff  mm pH * SC4- SO4—coff  H+  NHe+ HO3- Na+ Mg+ Ck  Caer K+ ca cu Po L] 2n Cr Co Ni As Fe Mn v Ll
praclp  precip  precip  precip  precip precip precip precip precip precip precip praclp precip precip precip piecip pracip  pracip preclp peeclp preclp précip precip precip precip pracip pracip
mm mm  pHunMs uSkm mgSA  mgSA usHA mgNA mgNA mgdA mgA mpd mgd mpgd  ugh uph ugh ugh ugh ugd ugd ugd ugd ug! ugh ugl ugd
011931 42,60 23,88 1338 560 9808 163 1830 650 149
02-1991 57.30 11.27 333 16+ 2938 399 62,20 430 136
03-1991 17.90 1.54 067 042 236 041 540 040 Q.14
04-1991
05-1941
06-1991
07184
08-1931
09-1991
10-1941
111811
12-1991
Max 57,30 23,86 13,30 560 2916 393 5220 650 136
Min 17.9¢ 154 067 042 236 041 540 040 04
WAV 3827 1434 656 294 1746 253 3769 450 111
Sugm 117,80
Concentrations at Keldsnor, DK0005R, 1991 Wet only sampler, , from DK0O1L_WO2
Manih mmoff  mm pH k S04~ SO4~com  He NH4+ NOF No+ Mg CF Ca++ K ca Cu Pb Hg zn cr Co N As Fe Mn v A
pracip  prscip  preclp  precip  preclh  pracip pracip precip precip praclp precip precip precip precip precip precip precip precip precip preclp precip precip precip precip precip preclp precip
mm mm pHunts uSicm mgSA  mgSA VEHA mgNA mgNA mgd  mgd  mgh  mgd  mgAd  ugh ugA ugA upA ugh (] ug ugd ugA ugh ugd ugd ugd
01-1991 658 104 460 036
02-1991 679 107 120 063
03-199% 260 044 070 024
4-1991
051991
06-1991 059 009 010 0.04
a7-1991 LRA| 025 030 028
081991 119 0.4 060 0,32
09-1991 305 025 120 €441
10-1991 637 082 110 0.56
11-1991 1243 143 150 162
12-19%1
Max 1243 143 190 183
Min 059 009 o1e 004
W Aver
Sum

Concentrations at Keldsnor, DKO0O0O5R, 1991

Wet only sampler,

, from DKO1L_WO2

Zn

or

Co

N

As

Fu

Mn v A

pracip  preckp praclp precip precip precip precip precip praclp precip precip  preclp precip precip

Month mmoff  mm pH 4 S04~ SO4-corr  H+ N4+« NOF  Na+ Mg+t C-  Ca+e K+ cd Cu PL
practp  preclp  precip  precip  precip  precip  preclp precip precip pracip precip pracip  precip
mm mm  pHunils uSikm wmgSA mgSA unHA mgNA mgNA mg! mgd mgd  mgd mgd  Lgd ugA ugA ugA
01-1991 088 0868 043 11.90
021991 2.2t 0.91 141 12,00
03-1391 1.60 145 133 5.30
D4-1991
as-199
06-1991 066 029 037 1.30
or-1991 tel 120  0.84 3.20
08-1991 127 140 0,54 2.50
03-1991 097 155 0353 5.0
10-1991 208 168 046 11,90
11-1991 267 198 075 2220
12-1991
Max 267 198 14 22.20
Min 0.66 0z 037 130
WAver,
Sum
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Concentrations at Keldsnor, DKODO5R, 1991 Wet only sampler, , from DK01L_WO2
Month mmoff  mm pH L S04~ SO4-com  H+  NH+ NO3-  Na+ Mg+ CF Ca+r K+ cd Cu Pb Hg zn cr Co NI As Fs Mn v A
precip  precip  precip  precip  precip precip precip precio pracip precip precip precip precip precip pracip preclp preclp precip precip precip pracp precip precip precip pracip preclp precip
mm mm  pHurls uSkm g SA mg SA ue HA mgNA mgNA mgdA  mga mgA mgd  mpgA 1] ugd upd ug1 ugh ugs ugd ugl ugh ugl ugd ugA ugd

01-1991 538
02-1991 440
031991 419
04-1391

051391

06-1391 437
07-1391 422
08-1931 541
09-73391 5390
10-1991 323
11-1994 549
12-1991

Max 5490
Min 419
WAV

Sum

Concentrations at Keldsnor, DK00O5R, 1991  Wet only sampler, , from DK01 L_Wo2
Month mmoff  mm pH K S04~ SO4—com  H+ NH4+ NO3X  Na+ Mgs+ Cb Ca++ K¢ cd Cu Pb Hg Zn cr Ca [} As e Mn v A
preclp precip  precyp  precip  precip praclp precip precip precip pracip pracip precip precip precip preclp precip precip preclp preclp precip precip pracip pracip preclp precip precip pracip
mm mm  pHunits uSkm mgSA  mpSA usHA mghA mgMA mgAd mpd  mgd mgd  mgd  ugd upd ugt ugn ugA ugA ugd ugd ugA ugh ugd ugd ugA
01-1391 39,60

02-1991 26.30
0319391 2130
04-1891

03-1991

96-1991 4,70
071991 23 80
081991 30,90
091931 11,90
101931 430

11-1391 11,70
12-1931

Max 6470
Min 4,90

WAver, 26,12
Sum 23%.10

Concentrations at Keldsnor, DKOOO5R, 1991 Wet only sampler, Daily samples
Momh mun off  mm pH k S04~ SO4-com M+ NHA+ NOX  Na+v Mg+ Ch Car K¢ cd Cu P Hg Zn cr Ca Ni As Fa Mn v Al
precip  precip  precip  precip  precip precip Preclp precip precip precip precip precip precip piecip precip praclp precip precip preclp precip pinclp precip pracip piscip pracip precip preclp
mm mm o pHUMs uSkm mQSA  mgSA  ueHA mgNA mghA mpr mgn  mgr mot mgd  wgl  ugd  ugh  ugl  ugd  ugn  ugd  ugd  ugd  ugd  ugh  uph  ugd
01-199¢ 026 5.00

02-1991 158 40.00
03-1991 154 65.00
04-1991

05-1891

06-1391 .60 42,00
07-1991 .45 &1.00
08-1991 1,16 4,00
031991 071 100
10-1991 1.54 500
11-1991 1.64 1.00
12-1991

Mayx 1.64 65,00
Min 0.26 1.00
WAV 0.97 29.97
Sum

Concentrations at Anholt, DKO0OSR, 1991 Bulk sampler, Biweekly samples
Monin  meioff  mm pH K SD4~ SO4-com M4 NHE+ NO3- Na+ Mg+t Ck Casd K¢ € Cu  Pb  Hg  2Zn C Ca M AT Fs  Mn v Al
pieclp  precip  precip  precip precip pracip preclp precip precip preclp pracip preclp precip preclp precip precip precip precip pracip  precip precip precip precip preclp precip precip precip
mm mm o pHuMMs uSkm mgSA  mgSA  weHd mgNA mgNA mgd mgd  mgn  mgd mgd  ugd  Lgd  ugd  ugt  upd  ugd  upd  ugd  ugd  ugh  ugd  ugh  ugh
01-1931 0.3 24,00

42-1991 @55 46.00
0319391 12% §5.00
04-1991 1.01 2400
051991 045 28.00
08-1991 [ a3 45,00
07-1891 113 7100
DB-1991 098 50,00
031391 063 26 00
10-1951 065 2900
11-1991 0.64 &1.00
12-1991 0.26 29.00
Max 1.25 73,00
Min 0.4 24,00
WAV 0,75 46,57
Sum

Concentrations at Anholt, DK0OO8R, 1991 Bulk sampler, , from DK0O1L_BS2_4

Monih mmoff mm pH k S04~ 504~com  H+  NHA+ NOX  Nae Mg+t  Ch Cary K+ ca Cu Pb Hy n Cr Co NI As Fa Mn v Al
precip  preclp  precip  precip  pracip precip preclp precip pracip precip precip precip precip precip precip precip precip preclp precip precip preclp precip pracip precip precip precip precip
m mm  pHunils uSkm mgSA  mgSA usHA mgNA mglA mgd gt mgd  mgd  mgd  ugd ugd ugh ugA ugl ugA ugA ugd ugh ugh ugd ugd ugh

011391 840 M 040 o042
02-1991 145 0,18 020 011
03-19¢1 079 01 030 012
o4-19%1 127 018 030 D0.10
65-1991 056 011 010 0.7
061991 L R 040 D05
a7-1991 069 0710 010 003
081991 112 048 020 009
091991 196 024 010 o4
10-1991 722 084 036 033
11193 330 044 020 015
12-1991 292 035 930 0.12
Max a40 111 Q40 042
Min 0% 010 ¢10 005
W Aver 265 033 020 015
Sum
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Concentrations at Anholt, DK000SR, 1991 Bulk sampler, , from DK01L_BS2_4
Mardh mmoft mm pH [ 4 SO4~ SO4-corr  H+  NHA+ NOI3  Na+ Mg+  CF  Cavt K+ (=] Cu Pb Hg Zn cr Co N As Fe Mn v Al
precip  pracip  pracip  pemcip  precip preclp precip precip peaclp precip precip precip precip precip precip piacip precip pracip precip precip pracip precip precip precip pracip precip precip
mm o pHunis  uSim  mg SA mg SA ueHA mgNA mghA mgA  mgA mgA mgd  mgd ugh ugd ugl ugl ugh ugd ugd ugl ugl ugd ug! ugd ugA

011991 113 0.24 037 16 80
02-1991 067 0.28 048 2.60
031991 132 108 098 160
O4-1991 112 105 079 220
51994 101 053 028 110
06-1991 0 (X 1] 054 150
a7-1991 120 047 ¢59 140
08-1951 109 0.80 074 220
091991 077 055 [ XTS 180
106-1991 125 048 043 12,90
11-1991 n92 o4 067 590
12-1991 o561 0,20 0.27 5.30
Max 132 1.08 0.96 16,30
Min 0Bl 0.20 027 1.10
W Aver. 0S8 0,50 058 4.76
Sum
Concentrations at Anholt, DKO00SR, 1991 Bulk sampler, , from DK01L_BS2_4

Merin mm off mm pH k S04~ SO4-com Hy  NHe» NO3F  Na+ Mg+  Ch Casrr K+ cd Cu Pb Hg Zn Ccr Co Ni As Fe Mn v Al
precip  preacip  pracip  praclp  precip pracip precip preclp precip precip precip precip prsclp precip precip precip precip precip precip precip preclp precip precip precip precip praclp precip
mm mm pHunfs uShcm mgSA  mgSA us HE mgNA mgNA mgd  mgd  mgA  mgl  mg ugh  ugh ugh upA ugh ugd ug ugl ugl v ugA ugd ugA
01-1991 481

02-1991 4.34
03-1991 428
04-1991 463
05-1991 455
06-1991 431
07-1991 413
0B-199% 430
03-199% 458
10-1991 45
11-1831 422
12.1991 4,54
Max 483
Min 413
W Aver. 435
Sum

Concentrations at Anholt, DK0O008R, 1991 Bulk sampler, , from DK01L_BS52_4

Manih mmel  mm pH L¢ S04~ SO4-com  H+  NHd+ NOX  Na+ Mg+ Ch Car+ K+ cd Cu Pb Hg Zn < Co NI As Fe mMn v Al
precip  precip  precip  precip  precip precip precip precip precky precip precip preclp precip precip precip precip preclp pracip preck  preclp precip precip preclp  precip  preclp praclp precp
mm om pHuUPts  US/Am  mg SA mg SA UeHA mgNA mgNA mgd  med mgA mgd  mgA ugh ug ugA upd ugh ugd ugd ugd ugd ugh ugl ugd ugd
D1-19%1 40,50

02-1991 10.50
031891 18,50
04-1991 14 80
051991 5340
06-1991 72.50
07-1991 1430
08-1991 u 70
09-1991 a0
10-1991 2940
11-1991 48.20
12-1991 3130
Max 7250
Min 10,50
WAver, 3158
Sum 402 60

Concentrations at Almindingen, DK0021R, 1991 Bulk sampler, Biweekly samples
Morih min off min oH K S04~ SO4—corr  H+ NH4+ NO3J  Na+ Mg+ Ck Ca+r K+ Cd Cu Pb Hg In cr Ce NI As Fs Mn v A
preclp  precip  precip  precip  precip pracip precip preclp preclp precip precip piecip precip precip praclp precip precip preclp preclp precip précip precip précip pracip pracip pracip piscip
mm mm  pHunis uSkm mgsSA  mgSA usHA mghAd mgNA mgAd  mgA  mgd mgd  mgd  ugd ugd ugd ugd ugd ugh ugd ugh ugd ugd ugd ugd ugd

1-1991 45,40 44 0,93 a7e 4600 048 065 2,01 0,26 3,70 020 G118
02-1931 24,80 387 2,30 278 13800 168 154 142 021 230 0 0.1€
03191 4200 4.1% 2,26 2,20 400 409 18 071 011 140 030 0,04
04-1991 121.50 442 1.29 1.27 3800 0868 046 020 0056 040 020 008
05-1991 18,10 4,00 239 235 10000 099 075 037 008 070 049 0.10
06-1331 102,50 451 0.83 0.80 3180 050 043 0233 006 070 QD 016
07-1991 36 50 419 164 157 6500 112 057 058 013 120 030 0%
08-1931 5940 4,63 1.05 1.00 2300 212 070 044 012 070 040 0.3t
03-1931 40 30 572 163 0,52 200 448 103 127 018 210 0,30 059
18-1991 50,76 479 0.954 075 100 077 071 220 030 390 030 078
11-1991 7550 467 095 0,81 200 049 0,65 144 024 2.70 0,80 0.54
12-1991 96.00 4.9 113 0.98 6400 084 061 178 029 3.20 020 010
Max 121.50 572 290 278 13800 448 185 220 0.3¢ 390 080 078
Min 18.10 87 082 052 200 048 043 020 005 D40 0.1¢c 0,04
WAver. 58,69 448 128 LAk} 4193 125 071 099 0% 180 031 0326
Sum 704 30

Concentrations at Ut6, FIOO09R, 1991 Bulk sampler, Daily samples, from FI01L_NILU09
Monih mmof  mm [-Lal k SC4— S04—com M+ NHA+ NOZ  Nas Mge+ Ck Cave Ko cd Cu Py Hg n cr Co N As Fa Mn v Al
piecip  precio  precip  precip  precip precip precip precip precip prscip precip pracip preclp prechp precip precip precip precig precip precip precip precip piecip precip precip precip pracip
mm mm  pHuls uSkm Mg SA my SA us HA mgNA mgNA mgA  mgA mgh  mgA  mgd  ugd ugh ugd ugt ugh ugd upd ugh ugh ugd ugh up! ugd

01-1991 5640 0.72 018 055 374 04 63 020 035
02-13NM .90 1.00 .41 101 199 021 310 020 058
031391 0 1,97 1.25 133 251 0.25 420 040 0.85
04-1801 9.20 2.60 185 153 219 040 500 1,60 1,83
051391 310 1.06 085 040 082 D10 150 030 D040
06-1991 83,80 1.07 046 039 0866 DI 1.10 020 017
071991 17.30 1.06 046 065 051 026 410 080 034
08-1991 64,60 074 D48 033 031 01 150 010 D22
081994 96,20 1.4 049 042 173 D9 300 020 046
10-1991 4650 a.es D3 059 279 029 430 030 081
11-1991 73.20 144 D44 100 800 080 1130 G50 061
12-1991 5140 127 0,3} 077 &G04 D066 920 050 0N
Max 96.20 2,60 165 151 800 09 1199 160 163
L 9.20 0.72 018 033 051 o.te 110 030 017
W Aver. 4997 1.1 049 064 290 033 4566 031 oAk
Sum 599.70
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Concentrations at Virolahti ll, FID017R, 1991 Bulk sampler, Daily samples
Menth mmoll  mm pH k $O4— SO4—corr  H+  NHE+ NOF  Ne+ Mg+ Ok Cade K cd Cu Pb Hg Zn cr Co N Az Fa Mn v A
precks  precip  preclp  precip  pracip precip precip precip piscip precip precip precio praclp precip precip precip pracip pracip precip precip pracip pracip precip  precip precip pracip precip
mm mm  pHunkis uSikm mgsA mg A e HA mgNA mgNA mgd mgt mgd  mgA  mgd  ugd gl ugd ugl upA ugh ugd ugA ugd ugh ugh ugA ugh

011991 66.20 076 [0 045 048 008 [ 040 0,17
02-1991 28.50 1.06 069 075 020 007 n40 070 027
031991 40.90 1.94 116 084 024 009 050 100 0232
041991 2340 2,32 138 082 024 013 o040 140 0329
951931 42,70 1.1 086} o034 o013 007 020 QM 015
06-1991 102.50 [ K1) 035 032% 010 005 040 048 015
07-1991 3040 133 028 032 018 012 o040 110 01§
081991 0 .69 034 021 015 Q05 030 C4¢ 013
091991 80.50 117 050 03 038 003 080 D0DE0 079
10-1991 53.20 125 o041 052 926 o011 0BG 030 034
111991 97.60 117 G52 054 088 014 150 070 033
12-19¢1 400 113 D36 __065 116 018 210 080 045
M 103,50 2,32 139 o082 116 018 210 140 0,79
Min 2340 0.69 023 021 030 D05 010 040 043
WoAver 8567 1 052 043 036 009 085 066 030
Sum 669.10

Concentrations at Virolahti Il, FIO017R, 1991  Bulk sampler, Monthly samples
Month  mmoft  mm pH Kk SO4- SO4-com  H+ NHe+ NOZ Nat Mg++ Ck Casd Ke C  Cu  Pb  Hg  Zn cr Co N As  Fe  Mn V¥ A
peaclp  preclp  precip  preclp  precip precip pracip precip precip precip preclp precip precip piscip pracip precip precip preclp  precip precip piecip praclp precip precip preclp pracip pracip
mm mm o priunks usim mgSA  mgSA  uet mgMA mgNA mgd  mgd  mgd  mgd mgd  ugh  ugd  upd  wph  upd  upd  ugd  upl  uph  ugl  ugh  ugh  ugh

01-1951 74,30 0.80 043 050 042 0,08 080 050 017
02-1391 36 30 1.30 100 034 019 005 040 D60 022
031991 B4 T 2,50 082 022 o 060 013 033
04-1991 55.20 1.70 066 080 029 008 050 D% 030
U5-1991 72,00 0.0 041 029 018 006 040 070 0232
06-1991 12340 1.10 022 027 015 005 D30 050 03¢
07-19%1 62,40 0.50 0.3 005 o 0,08 0.40 03 o4
08-1991 140,90 ate 022 043 009 004 020 040 0.1%
03-1391 104,10 1.30 041 032 032 0403 o070 060 027
10-199% 86,10 140 067 064 042 025 1,20 200 403
11-1991 105.30 110 048 D050 087 0,32 120 070 023
12-1991 49.40 1,00 054 080 012 150 040 020
Max 140,30 2.60 100 034 0380 025 150 200 109
Min 36,50 0.50 022 DDS 008 004 020 o010 O
W Aver 81.1% 1,15 039 043 032 009 065 065 834
Sum 974.30

Concentrations at Halluoto FI0052R, 1891 Bulk sampler, Monthly samples
Morth mmoff  mm pH SO4— SC4-rom  H+ NHA+ NOX  Nav  MJ++  Ch Cats K+ <d Cu Py Hg Zn Cr Co L] As Fe Mn v Al
preclp  pracip  precip prlcip precip  precip preclp preclp preclp precip precip preclp precip precip praclp precip precip prsclp precip precip pracip piecip preclp precip precip preclp precp
mm mm  pHuRts  uSAEm mgSA  myg SA ueHA mgMA mgNA mgd mgr mgd mgA  mgd  ugh ugd ugd ugh ugd ugA ugA ugA ugA ug1 ugh ugA ugd

01-1991 570 110 080  08% 27

021991 1230 130 063 092 037 025 060 070 016
031991 2760 136 0.54 030 024 003 030 030 D014
B4-1991 10.20 150 0B84 057 070

051991 6590 060 020 07 077 002 020 010 0.2}
06-13%1 83.30 070 013 047 008 004 010 010 0,19
07-1991 19,60 0.80 085 012 039 010 060 070 649
08-1991 45,40 070 026 D020 0 003 83 010 017
05-1991 7620 030 014 013 022 003 040 010 095
10-199t 42,50 0,90 02¢ 045 o024 003 D40 020 0323
11-199% 98,20 040 019 D033 069 009 120 0.0 006
12-1991 45.80 0.60 038 058 068 007 116 020 o027
Max 98,20 160 085 052 063 025 270 070 049
Min 570 oo 013 o012 £o0% 002 010 010 006
WAver, 4361 05 923 032 032 005 057 o014 017
Sum 523,30

Concentrations at Hailuoto, FI0052R, 1991 Bulk sampler, Weekly samples
Monin mmo  mm pH ke SO4- SO4—com  H+  NH4+ NO3  Nas Mg+ CF Ca+s K+ cd Cu Pb Hg Zn Cr Ca Ni As Fe Mn v A
pracip  precip  preclp  precip  pracip piecip precip precip precip precip pracip precip precip precip precip preclp  pracip preclp precip precip preclp precip precip precip praclp precip praclp
mm mm  pHunits uSkm mgSA  mgSA e HA mgNA mgMNA mgd mgd mgd  mpd  mgd  ugd ugd ugA ugh uga ugA ugt ugd ugd ugh ugh ugd ugd

01-1891 17.80 037 0492 057 010 034 200 310 8,04

02-1391 16.20 0.34 D40 062 .06 027 400 12140 44597
031831 30.30 033 044 0S5 004 008 210 360 13,20
04-1991 440 1.92 067 0Bt o1 0.32 760 1100 282,27
05-1991 35,90 108 o047 027 0,09 01y 370 260 11.34
06-1391 520 111 065 026 0,06 0,05 280 3,50 1t
07-1931 10,60 151 052 044 009 0.08 920 570 1.16
DB-1991 53710 051 024 04 0.0t 005 160 150 325

031991 34 20 0.54 013 019 0.08 064 330 300 19.21
10-1991 3550 0683 0,24 045 0,04 013 420 300 2445
111891 48.10 0,57 018 043 o1 606 270 2,30 3.5
12-1991 15.20 0,51 015 048 011 012 430 730 49.11
Max 55,20 1.92 085 081 o 034 920 12140 445,97
Min 440 037 012 014 0.01 00+ 160 150 325

WAV 29,75 o8t 038 02 097 010 I B.51 948
Sum 357.00

Concentrations at Haapasaan FIDOS5R, 1991 Bulk sampler, Weekly samples
Monih  me off  mem pH S04 SO4—com  H+  NAd+ NO3> No+ Mg Ok Cass K¢  Cd  Cu Pb Mg In € Go N As Fo 0 v Al
Pracip  precip  preclp pn:lp pracip precip procip precip pruclp praclp precip prach precip precip praclp precip precip precip precin pracip precip precip preclp precip preclp praci precip
mm mm  pHulls USKM mySA  mgSA veHd mgtd mgNA mgd mgd mpd mgd mgn  ugd ug ugA ugd ugh ugd ugd ugA ugd ugd ugh ugd ugh

01-1991 4140 118 0,27 062 0,20 0,06 290 440 B6D

02-1994 9.30 257 060 141 021 013 530 4080 ELX
031991 28,80 272 133 108 0,09 033 380 4510 166,00
04-1991 9.50 558 154 248 oas 057 990 105,20 414,70
05-1991 15,80 an 147 079 0,30 084 1470 23760 623.48
G6-1891 €6.70 235 091 064 0% 018 330 2400 47,70
0T-1931 14.50 055 022 o 0,08 004 180 220 772

08-1991 40,70 1.1 086 035 011 010 420 230 18,61

03-1591 %630 207 040 046 019 015 440 450 138%
10-1991 16,20 2.56 078 123 0,34 029 650 &40 54 86
1-19%1 4140 146 048 078 032 009 230 470 21.47
12-1951 1676 1.0 0.3  1.06 0.63 019 660 770 88.21

Max 66.70 5,58 1.5¢ 219 063 0B84 1470 23760 62348
M 9,30 0,55 g22 o1 .08 004 1830 220 772

W Aver. 29.78 2.00 063 072 022 DS 443 452 76,67
Sum 35740
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Concentrations at Tvirminne, FI0056R, 1991 Bulk sampler, Monthly samples
Morth mm off mm pH k S04~ SO4—comr  He NHé+ NOJF Na+ Mg+ Ch Cav+ K+ Cd Cu Ph Hg Zn cr <a N As Fe Mn v Al

precip prechp  praclp  precip precip pracip praclp precip precip precip preclp precip precip precip preclp precip pracip precip pracip piscip precip precip precip precip precip preclp precip

mm. mm  pHunMs uSkm mgSA  mgSA  ueHA mgNA mgNA mgd mgd  mgA mgd mgd ugd ugd ugd ugd ugh  UgA uph  ugd ugd ugd  ugd  ugd  ugd

01-1991 104,10 oo 015 Q48 136 020 270 030 013
02-1991 2540 160 058 136 069 043 120 100 014
631991 51,00 230 1513 081 asT 009 1.00 040 014
o4-19391 13.80 380 226 185 0.90

0519391 38,10 1.50 D75 D47 027 00% 050 050 013
061991 103,50 120 D42 D3I7T 036 009 060 050 022
0719381 3050 0,70 003 00 0.6 004 0.20 030 006
081991 71.20 0.50 01% D24 021 005 040 020 Q12
081994 53.80 1.30 0.50 110

10-1991 38,90 0,90 019 054 108 019 1.90 060 041
11-4994 108.70 0.s0 034 0358 174 023 370 020 0.5
12-1991 4230 1.00 D22 b4« 200 028 38¢ 080 013
Max 108,70 ieo 225 165 202 028 1,80 100 041
[l 1380 0,50 apd  gop1 046 G604 020 020 D06
WAVST 8676 LAL) o4t pS0 634 043 165 035 DAS
S B6A1.1C

Concentrations at Jomala, FI0057R, 1991 Bulk sampler, Monthly samples
Month mmoff  mm e L3 SO4- SOd-com  He  NH4+ NO3  Nas Mg+e CF  Cae+r K+ cd Cu Pb Hg Zn Cr Co NI As Fe Mn v Al
precip precip  precip  precip  precip precip precip precip precip precip precip precip preclp precip precip pracip  precip precip  precip precip precip precip precip pracip precip preclp precip
mm mm  pHunls  uSKM Mg SA mg sA UsHA MgNA mgNA mgd  mgA mgA mgd  mgA ugh ug ugA ugh ugh ugh ugh ugh ugA ugd ugd up ugh

01-1931 10680 0,70 042 051 0537 043 170 020 04
02-1991 3940 1.20 103 135 080 0.0 130 03 By
031391 5270 3,50 296 22¢ 05% 009 116 050 025
041991 11.00 3.90 165 238 160

05-1991 97.80 1.10 o 047 021 003 .30 020 oM
05-1391 20 1,40 085 058 037 007 6,60 040 D016
07-19931 2350 0.80 630 ©20 081 008 1.00 060 032
08-1991 151,50 0.50 0t 023 o.11 003 630 0 o0ps
08-1991 14860 1.30 08z 061 D0DE7T Q.08 130 020 Dok
10-199% 53.20 0.80 046 059 103 093 190 0¥ D12
171991 4330 1.00 076 0718 1.71 0.21 310 026 D014
12-1999 74,20 0.90 069 063 162 019 290 420 021
Max 15150 330 385 238 1T 021 340 060 032
L) 11.00 0,50 013 0720 a1 0,03 030 010 QoS
W.Aver. T4.3% 1.1% 074 067 067 0D9 124 024 014
Sum 892.20

Concentrations at Rahja, FIO058R, 1991 Bulk sampler, Monthly samples
Month mm off mm PH K SO4~ SOd—~com  He  NHd+ NI Na+ Mg+ CF Ca++ K+ cd Cu Pb Hyg n cr Co NI As Fs Mn v Al
precin  precip  precip  precip  precip precip precip precip pracip precip precip precip precip precip precip precip preclp precip  precip precip precip precip preclp precip precip precip preclp
mm mm  pHunMs uSkm mgSA  mgSA usHA mgNA mgNA mgd  mgd  mgh mgd  mgA  ugh ugn ugd ugh ugd ugd ugd ugd ugA ugt ugd ugh ugh

¢1-1991 18.30 0.50 043 057 088 D94 180 030 D41
62-1391 1450 aze 028 062 050

031991 31,00 1.30 103 0865 043 o 08,50 630 050
04-1991 910 2.50 220 57 1.20

051991 70.00 0.50 017 020 040

06-1991 66,20 50 203 022 a.18 D.o4 0.30 610 02
07-1991 .80 0.50 D4 Q01 023 o0 D40 G026 112
08-1991 710 oze 037 001 0233 00% 040 030 032
09-1991 7250 050 p6a 017 a74 0,22 1,50 030 223
10-1991 42.10 ore 0,07 034 047 028 100 040 212
11-1991 58.60 050 018 042 072 018 110 020 032
12-1991 2330 070 026 063 123 016 190 030 076
Max 72560 250 220 157 123 0328 190 040 223
Min 9.10 a50 004 001 018 004 03 040 032
W Aver 40 05 072 0.4 032 LX) 012 0.85 020 086
Sum 48060

Concentrations at Ylimarkku, FIO059R, 1991 Bulk sampler, Monthly samples
Manin mmoff  mm pH x SO4— SO4—com  H+  NH4+ NOF  Na+  Mg++  Ch Ca++ K+ Cd Cu PB Hg Zn cr Co Ni As Fa» Mn v Al
precip  precip  pracky  preCip  precip  precip  precip  precip precip precip precip precip precip precip precip precip praclp precip pracip pretip precip precip peclp precip precip preclp precip
mm mm  pHuns uSim mgsSA  mgSA ueHA mgMNA mghA mgd mgd mgd mgd med  ugA ugd ugl ugA ugh ugh ugh ugd ugA ugh ugd ugh ugd

01-1991 24 30 0,80 0,84 0.73 083 0,12 150 020 ©0.19
02-1991 20 .50 150 133 128 041 007 050 030 020
03-1991 52 80 1,80 110 075 025 004 030 020 009
04-1991 6,10

051991 5770 090 043 022 005 002 020 010 008
06-1991 85,90 1,30 022 032 015 004 020 010  0.t7
07-1991 19.00 0.80 037 017 028 007 040 D30 029
08-1991 2990 1.60 097 044 039 013 040 D60 042
09-1991 8510 1,00 123 022 035 004 o0 009
10-1991 4120 2,10 165 099 042 007 080 930 O
11-1991 114 60 0.70 070 051 078 0.0 140 010 008
12-1991 8070 1,10 066 0.567 087 0.t 160 010 007
Max 114 £0 2,10 165 129 087 0.3 160 060 043
Min 6,106 070 022 017 003 002 020 010 008
WAV 3148 145 080 051 043 007 076 015 012
Sum 617 80

Concentrations at Sipoo, FIO060R, 1991  Bulk sampler, Monthly samples
Month mm oft mm pH K SOd—  SO4-~ comm H+ NH4+ NG Ha+ Mg+ Ck Ca++ K+ Cd Cu Py Hg Zn cr Co NI As Fa Mn v L]
praclp precip  precip  preclp  precip precip precip precip praclp preclp precip precip precip precip précip précip precip praclp praclp praeclp preclp precip precip precip precip precip precip
rm mm  pHunks uS/im mgsA  mygSA ws HA mgMA mgNA mgt mgd mgd mgd mgt  ugd ugd ugd agd ugl ugd ug! ugh ugh ugd ugd upd ugd

01-19591 59,70 0.80 028 047 D48 007 0.50 040 0.22
02-1991 990 340 09 159 109 025 220 25 100
031991 3050 230 148 0385 037 008 080 070 027
041991 16 60 210 124 089 1.50

051991 37,60 120 056 041 040 0J0 070 080 050
06-1991 78 80 140 0.08 023 018 007 040 08¢ 029
Q7-1991 5530 nen 938 021 028 014 080 D020 064
08-1891 20.20 LR 012 015 02 008 O0&D Q40 049
031991 63,50 120 042 053 025 012 0.80 080 0099
101991 4360 130 061 068 04% 070 090 070 05
14-1391 12350 n3a 043 052 060 008 100 020 022
12-1991 66.00 030 o4) 049 082 012 170 020 0.2%
Max 129,50 340 1.39 159  1.09 028 220 2,80 1.00
Min 9.90 060 .08 01% 0,18 0,07 040 0,20 0322
WAver 5094 1.16 085 049 047 00 092 043 041
Sum 611,30
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Concentrations at Leba, PLO004R, 1991 Bulk sampler, Daily samples
Month mmoff  mm pH k SO SO04—-comr  H+  NH4+ NOY} Na+r Mg+ CF Ca+dy K+ Ca Cu PB g Zn cr Co Ni As Fe Mn v Al
Pracip piecip  precip  precip  precip  precip precip pracip precip precip precip precip preclp precip precp precip precip preclp precip precip precip preclp precip precip precip precip precip
mm mm  pHun#s uSkcm mgSA  mgSA ueHA mgNA mgNA mgA mgh  mgd mgd  mgd  ugd ugh ugld ugd ugd ugA ugh ugA ugh ugd ugd ugh uph

01.1991 36.60 1,05 045 0682 140 016 230 020 016
0z-19%1 33,00 327 0358 125 0385 011 110 020 018
03190 2840 158 164 106 060 008 099 020 026
04-1991 21.20 248 091 127 091 012 1.80 o040 022
06-1981 43.70 k4l 050 048 DB2 008 080 020 025
06-1991 11470 1.3% 041 052 028 006 .70 020 027
07-1991 38,70 1,95 045 075 D048 007 0,70 020 0,14
08-1881 35,10 180 071 058 D59 011 080 040 OX
09-1981 480 153 040 0T 107 013 1Yo 020 013
10-1991 11010 116 0,29 020 0% oM 120 020 012
11-1991 75,50 0,69 010 048 124 010 130 010 014
12-1981 53.30 093 027 046 228 028 370 010 015
Max 11470 327 1.64 127 228 028 7 040 9727
Min 21.20 083 010 020 D028 006 @70 010 013
W Aver X WAl 145 044 058 093 01 139 02¢ 0.1
Sum B44 50

Concentrations at Leba, PL0004R, 1991 Wet only sampler,
Monih mmeff  mm pH K S04~ SO4-com M+ NH4+ NOF Mat Mger Cb Catt K+ cd Cu Pb Hg Zn Cr <o i As Fs Mn v Al
pracip piecip  pracip  precip  precp precip precip piscip precip precip precip piscip precip pracip praclp precip precip precip pracip praclp pracip precip precip precip preclp precio precip
mm mm pHunds  uS/icm  mg SA mg SA we HA mgNA mghg mgA  mgd mgd mgd  mgh ugA ugh ugd ugh ugd ug ugh ugh ugl ugd ugl ugl ugh

03-1991 070 428 290 15.10
02-1991 110 250 8.28 16.37
03-1991 092 1850 337 an
04-1991 097 175 1361 261
051991 138 4851 6.32 52,02
06-1991 628 276 3.01 18.81
07-1991 630 296 419 16.33
08-1991 029 240 218 35,16
091999 027 271 436 36.85
10-1991 420 o0 278 8,92
11-1991 03 2951 5.97 24 65
12-1991 034 1987 3.36 2274
Max 139 453 1361 52.02
Min 020 175 248 811
W Aver 048 273 440 2244
Sum

Concentrations at Leba, PLO004R, 1991 Wet only sampler, Biweekly samples
Monih mm off mm pH K SO4-  SO4-—- com H+ N+ NOY  Nat+ Mg+ Ck Ca++r K+ <d Cu Pb Hg in Cr Co Ni As Fe Mn v A
precip  precip  precip  precip  precip precip precip pracip prwclp precip precip piscip precip precip preclp precip precip precip precip precip precip precip precip precip precip precip precip
i mm  pHounMs uS/im mgSA  mgSA  usHA mgHA mghA mgt mgd mgd mgA mgt ugd ugd ugd ugh  ugd  ugd  ugh  ugd  ugd  ugd  ugd  ugh  ugh

01-1991 36.60 0.9 0.3 077 108 043 220 020 0912
02-1991 33.00 144 0.58 10f 0B84 008 0.99 020 045
03-1991 2540 141 1.35 104 053 008 080 020 020
Od-1891 21.20 215 085 1235 0683 0.0 140 D3 o
051991 49,70 147 035 043 042 005 080 020 020
06-1991 470 142 0.39 051 023 0086 050 010 023
067-1991 3870 1.67 036 068 D45 097 0,50 020 018
46-1991 35,10 1.54 0,38 056 052 9008 ¢& 030 012
09-1991 44,60 138 040 073 103 0M 170 020 092
10-1991 110,10 059 024 019 DBXZ 0 110 @1 043
11-1991 75.50 057 009 042 D48 007 070 010 030
12-1991 53.90 088 0.20 045 207 0.27 3.50 0,10 015
Max 14,70 2.6 135 126 207 027 )50 030 013
Min 21.20 087 009 013 023 005 050 610 010
WoAvEr 5371 122 0237 055 074 0,10 1,19 0I5 9.5
Sum 644 50

Concentrations at Rorvik, SED002R, 1991 Wet only sampler, Daily samples
Monit mmotf  mm pH 3 SO4— SO4-com  H+ N+ NOY MNa+ Mg+ Ch Ca++ K+ <g Cu Pn Ha In <r Co Ni As Fs Mn v Al
precip precip  precip  precip  Precip  precip  precip piecip precip precid precip psci precip precip preclp prexip pracip preclp preclp preclp pracip precip precip preclp preclp precip precip
mm mm pHunts  uS/cem mg SA myg 54 e A mgNA mghA mgh  mgd mgA mgd  mod ug ugd ugh ugd ugh g ugh ugh ugd ugl ugd gl ugh

01-1931 117 028 049 BES  tt4 18590 0S50 033
02-1991 1.97 09t 146 2359 031 450 D30 0.1
31991 183 167 154 0% 012 160 020 004
04-1991 2.5 2,03 187 110 0.8 250 0s0 012
03-1991 0.8} 024 018 031 004  GSC 030 003
06-1991 0399 049 070 123 0O.t6 230 020 9O.t6
07-1991 060 037 oM 105 0,13 210 620 0.t7
081991 084 066 048 65 020 00 010 029
a3-1991 1,00 059 0.54 218 027 420 020  0.14
10-1991 132 059 076 &57 0% 1150 D40 029
11-1991 1.01 047 067 353 050 760 D30 OB
12-1991 1,09 oM 048 583 069 1110 D030 028
Max 000 PALY 203 187 B65 114 1830 050 0.3
Min 0,00 0,60 024 018 oM 0,04 0sa D10 003
WAver

Sum 0.00

Concentrations at Hoburgen, SE0008R, 1991 Wet only sampler, Daily samples
Monlh mm off mm pH k SO4— S04 com H+  NHd+ NO3 Na+ Mg Ck Ca+s K+ cd Cu Pb Hg Zn cr Co NI Az Fs Mn v Al
precip piscip  precip  precip  precip piecip MecCip precip precip precip piecip  precip  precip precip pracip precip praclp preclp precip precip precip precip praclp precip  precip precip precip
mm mm  pHunts uSim mMQSA  mQSA USHA MNA mgMA mpd mgd mgd mgd  mgd  ugd ugh ugd ugh ugA ugt ugh ugh ugh ugd ugd ugd upl

0%-1991 112 02} o2 601 070 1070 050 023
02-1981 kAl 15 275 235 03 300 1710 06t
03-1991 458 I 372 314 oS0 400 170 024
O4-1991 1.97 147 134 141 o0ze 150 110 0,14
041931 1.0 181 046 @@z 0.1% 120 070 0dé
06-1991 149 190 o052 072 012 1.10 050 063
07-1991 1,82 617 025 135 042 240 2,40
061991 040 207 013 044 012 080 030 054
04-1991 106 15 065 215 031 3.0 180 036
10-1991 1.18 025 046 11.00

111891

12-18%1

Max 0.00 4,58 617 372 et 070 1100 180 240
Min 0.00 040 025 015 044 012 0,80 030 G614
WAV

Sum 0,00
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Concentrations at Sulva, FIO061R, 1991 Bulk sampler, Monthly samples
Maonih mmoff  mm pH K SO4— SO4-com  H+  NHE+ NOZ  Na+ Mg++  Ch Ca+t K+ cd Cu Pb Hg Zn Cr <o Ni As Fs Mn v AN
precip  preclp  precip  peacid  pracip precip praclp praclp preclp praclp precip pracip precip precip precip  precip precip precip precip precip precip precip precp pracip precip precip precip
e mm  pHurlls uSkm mgs4é  mgSA Lo HA MmgNA mgRs mgd  mgd  mgA mgd  mgh  ugd ugd ugA ugh ugd ugd ugh upd upd ugd ugl ugh ugA

0%-1991 2190 1.20 120 109 124 022 250 too 038
02:1931 1270 420 045 207 180

031991 28,30 230 219 125 035 006 060 030 o020
04-1991 1380 1,80 147 1402 110

06-199% £8.20 0.50 032 018 044 001 030 013 005
06-1991 76.90 070 003 015 013 007 020 030 058
07.1991 32.30 0,30 018 001 037 008 070 040 070
08-1991 63.60 060 001 003 044 043 040 030 243
09-1991 111,70 040 012 003 018 008 050 020 143
10-1891 4010 1.30 0By 086 079 020 180 040 182
11861 65,30 0.80 075 071 03¢ D16 210 030 054
12-1981 3210 1.20 0% 087 191 033 400 040 D0E3
Max o 4,30 219 207 191 033 400 100 243
Min 1230 0.30 .01 0.; 0.13 0.01 a20 010 005
WAver. 4725 087 048 042 045 oN 102 028 0%
Sum 267 00

Concentrations at Korppoo, FIO062R, 1991 Bulk sampler, Monthly samples
Monih  mmoff  mm pH k  SO4- SOd-com M+ MHA+ NOFZ Nav Mg+t C Carb K¢ Cd Cu  Pb Hg 2Zn . Ca M At Fa Ma v Al
praclp  precip  precip  precip  precp  precip precip precip praclp precip preclp precip precip precip preclp precip precip precip praclp preclp precip precip precip pracly  precip precip precip
mm mm  pHuUNNS uSkmM mgSA  mgSA usHE mgNA mghA mgA mpd mpd mgd  mgd  ugd ugA ugt ugd ugA upd ugd ugh ugA ugA ugt  ugl ugl

01-1991 20,20 0,30 009 0233 051 on 080 030 0,09
02-1991 M0 0,90 043 074 045 007 08B0 030 0.4
03-1991 31.80 170 114 08 027 004 050 020 0,10
04-1991 8,50 240 199 127 110

05-1991 21.70 0.6¢ 010 020 027 006 050 030 015
061991 9540 140 121 043 056 01t 0% 030 050
071991 2000 010 043 001 112 033 210 050 D75
081931 11960 070 012 027 023 005 040 020 035
0%-1991 146,60 1.10 D47 046 046 008 080 D20 02
10-1991 80.90 0.70 030 060 054 010 100 030 020
11-1991 113,70 0.80 030 055 159 o 290 010 a10
12-1991 56,60 .60 926 D44 128 016 240 010 0.1
Max 146,60 240 139 127 15% 023 280 030 a5
Min 8,50 030 00¢ 001 023 004 040 0,10 0.09
WAver. 6248 093 osE 047 089 Q1 125 022 o022
Sum 743,70

Concentrations at Preila, LTO015R, 1991 Bulk sampler, Weekly samples
Morth mmofl  mm pH k S04~ SC4-com M+  NHA+ NCI  Natv  Mges  Cb Casd K+ cd Cu Po Hg n cr Co NI As Fe M v A
prcly  precip  precis  preclp  precip precip precip precip praclp precle preclp precip precle precip praclp precip pracip precip pracip precip precip pracip preclp precip precip precip precip
mm mm pHoe ySkm mgSA  mgSA ueHA mpMA mgNA mgd mgA  mgn mgd  mgd  ugd ugd ugl ugA ugt ugh ugd ugh ugd ugd ugh ugA ugd

01-1991 3N 50 444 t08.00 309 199 1,58 1438 146 1360 0E3
02-1991 1090 408 57,80 256 182 098 2360 033 680 015
031991 30 .40 199 6880 434 410 253 146 021 280 080 D048
04-1991 2420 403 440 217 184 183 572 061 1100 120 D06
051991 42.00 401 10,10 313 316 149 680 109 1150 180 DBI
06-19914 TT 40 330 49,30 2,83 123 080 138 0.22 300 050 D3
07-1991 3250 420 10770 432 276 131 900 124 1970 150 079
0g-1991 40.8¢ 483 7940 334 22% 123 688 101 1320 100 21
091991 50,70 3.89 11096 472 097 130 1014 150 1330 190 09
10-1991 3040 426 58.00 297 087 13¢ 339 093 560 190 058
11-1991 7240 390 62,60 2.54 100 100 5688 057 8,90 o080 D040
12-1991 51.00 3,74 13760 828 143 205 3700 761 6200 230 334
Max 7140 483 13760 8,29 410 253 3700 TEY 6200 230 354
Min 10,90 374 4930 297 087 98B0 138 D2t 280 050 015
W Aver, 4218 406 96,67 .88 178 138 t00% 1e4 1709 1,20 095
Sum 506.20

Concentrations at Rucava, LV0010R, 1991 Official rain gauge,
Monlh mmofl  mm pH k SO4— SO4-ror  H+  NHA+ NOX  No+ Mg+ Ck Catd K+ <d Cu Pb Hg Zn < Co NI Az Fa Mn v N
peecip  precip  precip  precp  predp pracip precip pracip precy precip precip precip precip piscip precip precip precip  precip precp precip pracip prectp preclp precp precip preclp precip
mm mm  pHunks uUSAm mg SA fig SA weHA mgNA mgNA mg!  mpd mgA mgA  mgA ugh ugA ugA ug# uga ugh ugd ugd ugh ugl ugh ugh ugd
01-19t 50,70

021991 3420
031991 5200
04-1991 31,60

05-1991 54230
06-1991  £2.00
07-1831 2420
0B-1591 106 80
08-1991 %310
10-1931 6500
11-1991 88,30

12:1991 5540

Max 106,80
Min 2430

WAver. 6023

Sum

Concentrations at Rucava, LVO010R, 1991 Bulk sampler, Daily samples, from LV0O1L_bd10
Monih mmoff  mm pH K S04~ SO4—com M+ NHE+ ND>  Ne+ Mg+ CF Care Kt cd Cu 23 Hg Zn Cr Ca L] At Fs Mn v N
precip  precip  precip  piacip  pracip  pracip Pieclp precip precip precip precid precip precip pracip precip pracip precip precip precip pracip pracip precip preclp poeclp precip precip precip
mm mm  pHunds uSAm mgSA mgsSA usHA mgMNA mgMNA mpt mpd  mgd  mpA  mpAd wgd ugl ugA ugd ugh ugd ugd ugd ugd ugd ugd ugh ugd

01-1991 140 057 142 230 040 030
02-1991 120 067 118 110 040 030
03-1991 3,50 142 149 ase 020 006
04-1991 3.0 18 124 030 120 040
05-1991 219 101 081 0.0 0.80 020
06-1991 110 027 028 020 270 0,10
07-131 1380 011 046 010 050 006
0B-1991 850 013 030 g0

09-13991 [0 008 D016 080 080 005
10-1951 0.60 033 057 130 050 008
111991 150 020 044 120 040 003
121991 .60 016 055 200 030 011
Max .50 184 143 230 270 040
Min 0,40 0,08 018 D10 026 003
W Avei 1.36 046 059 086 0es 611
Sum
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Concentrations at Ricklea, SE0053R, 1991

Bulk sampler, Monthiy samples

Monih mmoff mm pH L3 SO4— SO4—com  H+  NAd+ NOI  Na+ Mgs+ Ch Cass K+ Cd Cu Po Hg Zn r Ceo N Ax Fe Mn v L]
Precip precip  precip  precip pracip precip precip precip precip pracip precip precip Ppreci precip precip precip precip praclp preclp preclp pracip pracip precip precip pracip praclp precip
mm mm  pHunls uSicm mg SA mg SA us HA mgNA mgNA  mgh  mgA mgA mgs  mgd ugA ugd ugd ugA ugl ugA ugh ugA ugd ugA ugh ugh ugA

01-1991 43.00 278 027 034 047 005 D&O0 010 005

02-1991 22,00 LX) 028 051 028 004 050 010 090

03-1991 54.00 1,68 082 068 024 004 020 020 010

04-1991 36.00 a.67 0237 018 010 002 010 008

02-1991 53,00 0,50 025 0413 013 004 0,10 0,06

06-1991 90 64 .60 053 0418 0413 003 020 0,19

07-1991 23.00 034 0.38 008 005 010 010 003

a8-1991 5541 0,83 0,36 028 003 003 0.20 010 009

09-1991 56.00 0.27 0,07 010 013 004 050 0,10 038

10-1991 5377 079 059 048 040 006 08D 010 008

11-1991 56,23 0,38 0.3 0.32 0.39 0.08 0.70 0.04

12-1391 3288 041 ¢35 03 055 D07 100 010 004

Max 90 64 168 082 068 055 007 100 020 Q38

Min 2200 027 007 070 003 002 90,10 010 004

W Aver 4843 .68 037 029 024 004 041 Qog 012

Sum 591,93

Concentrations at Zingst, DED0OO9R, 1992 Wet only
k

sampler, Weekly samples, from ANTAS_$S
Cd

Manih mmell  mm pH SOd— SO4-corr  H+ HNH4+ NO3  Nae Mg+ Ck  Coadd K+ Cu Pb Hg Zn Cr Co N As Fe Mn v Al

peeciy  precip  precip  pracip  precip pracip praclp  precip precp pracip praclp precip precip pracip precip pracip precip precip precip pracip precip praclp pracip precip precip pracip precip
e own  pHunMs  uSkm  mgSA mg sA usHA mgNA mghNA mgd  mgd mgd moA  mgA ugA ugA ugh ugd ugh ugd ugd ugl ugA ugd ugh ugh ugA

01-1392 2820 0,13 024 038 119 005 138 003 009

02-1392 20.30 037 0 075 126 0085 134 007 008

D3-1992 2330 0.30 073 073 142 04 323 005 010

D4-1992 45,20 064 146 105 083 0905 1.4 017 016

065-1892 26.80 147 Das 076 448 005 174 008 016

061992

07-1892 47.20 101 023 DES 085 014 146 040 0253

08-1392 66.60 092 060 066 063 012 124 038 ©oy

09-1992 43.7¢ 058 034 052 059 009 1.26 0,16 oe?

16-1892 58,00 088 073 080 1% 0% 200 022 G07

11-1992 63.30 0395 026 056 305 03T 47t 043 018

12-1992 21,10 0463 0.3 0,39 0.21 0.06 046 0.22 005

Max 66.60 147 118 105 305 037 471 04) 025

Min 20,30 0,18 023 038 621 0.04 046 0.03 0.05

WAver, 4240 0.79 253 087 120 013 200 024 G2

Sum 46640

Concentrations at Keldsnor, DK000OSR, 1992

Wet only sampler,

, from DKO1L_WO2

Monin e off L) pH k SO4- S04~ com H+ NHd+  NOX-  Na+ Mg+ Ck Ca+s K+ ca Cu Po Hg n <r Co N As Fs Mn v AN
precip  preclp  precip  precip  precip precip precip precip precip precip precip precip pescip precip precip precip  precip  precip precip  precip pracip precip precip pracip precip- precip  precip
mm mm  pHunlls uSkm mgSA mgSA usHA mgNA mgNA mgd mgd  mgd mgd mpt  ugh ugd ugh gl ugh ugd ugd ugl ugl ugh ugd ugd  ugd

01-1932

02-1992

02-1992

04-19927 105 D14 03 D017

05-1992 280 Das 03 030

06-1992 148 049 L { I P

07-1992 059 DAt 040 030

08-1392 1% D4 940 027

09-1992 148 020 020 033

10-1892 283 pSo 1,00 057

111992 3497 047 030 023

12-1992 428 D46 060 D013

Max 428 050 17 130

Min 069 D1 a2 0Ad

WAver,

Sum

Concentrations at Keldsnor, DKO005R, 1992 Wet only sampler,

, from DKO1L_WO2

Monih mmoff  mm pH 3 SO4— SO4—-com  H+ MHds NO3.  Na+ Mge+ Ch Cav+  Ke cd Cu Pb Hg In Cr Co N As Fe Mn v L]
precip prfacip  precip  precip  precip  precip precip pracip praclp precip preci  preclp precip precip precip precip preclp precip precip precip preclp precip pracip  precip  preclp precip precip
mm mm  pHunls uSikm mgSA  mgSA WHA MENA mgNA mgd  mgd  mgA  mgd  mgd  upA ugd ugA ugA uph ugh ugt  ugh ugA ugl ugA ugA ugd
04-1992
02-1992
03-1992
04-1992 1.4 108 093 1.9¢
051992 141 0ee 081 5.20
06-1992 342 235 118 260
07-1992 156 094 099 160
08-1992 1.07 107 062 230
09-1992 103 047 088 2580
10-1992 123 061 056 550
11-1992 031 03 051 7.60
12-1932 0.93 035 048 790
342 23 115 7.90
091 031 048 160

Concentrations at Keldsnor, DK0005R, 1992

Wet only sampler, , from DKO1L_WO2

Momih mm ol mm PH [ 4 S04~ SO4-cor  H+  NH4+ NOX Na+ Mg+ CF  Ca+r K+ <d Cu Ph Hy Zn cr Co N Az Fe Mn v L
pracip  precip  precip  precip  precip pracip precip precip pracip precip precip Precip pracip precip precip precip precip pretip preclp precip pracip precip precip precip precip precip piscip
mm mm  pHumMs uSkm mgSA  mgSA usHA mgNA mgNA mgd mpd mgt  mpd  mpd  ugd ugh ugd ugh ugd ugd ugd upd upd gl ug ugd ugd

01-1992

02-1992

03-1392

D4-1992 443

051992 414

061992 568

07-1992 426

08-1992 484

09-1992 435

10-1992 485

11-1992 444

12-1992 445

Max .68

Min 418

WAver

Sum
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Concentrations at Keldsnor, DKOOOSR, 1992 Wet only sampler, , from DKO1L_WO2
Month mmoff  mm pH k SOG4~ SO4—coft  H+  NHA+ NO3  Ma+ Mg+  CF  Cave K+ cd Cu Pb Hg Zn cr Co NI As Fs Mn v Al
preclp precip  precip  precip precip precip proclp precip pemclp praclp preck) precip praclp precip pracip pracip pracip precip precip precip precip Pisclp pracip precip praclp preclp precip
me mm pHunlis uSkm mgSA  mgsA VOHA mgNA mgNA mgd  mgd  mpA mgd  mgr  ugA ugA ugh (7] uph ugd ugd ugA ugh ugh ugh ugd ugh

011992

02-1892

03-1397

041392 49.40
0519392 16,90
06-1952 250
07-1992 5300
06-1992 50.20
09-1992 45.20
10-1992 46 60
111992 96.80
12-1997 2460
Max 96.80
Min 2,60
Wohver. 4283
Sum 385,50

Concentrations at Keldsnor, DKO0OSR, 1992 Wet only sampler, Dally samples
Month mmoff  mm pH k $O4— SO4~com  H+  NHE+ MO Nab  Mg++  Ck Cads K+ Cu Po Hg Zn cr Co N As Fs Mn v A
precip  pracip  precip  preclp  precip precip pracip precip prach precip piecip precip precip pracip pr-:lp Pracip pracip preclp precip pracip precip precip preclp pracip precip pracip precip
mm mm pHunks uSiom mgSA  mgSA uebA mgNA mgNA mod mgd  mgd  mgd  mgd  ugd ugd ugd ugd [ ] ugh ugh ugt  ugA ugt ugh ugd ugh

01-1992

02-1992

03-1392

04-1992 118 37.00
05-1932 116 656,00
06-1992 3122 2,00
07-1992 149 56,00
08-1992 097 15.00
081992 0.90 45.00
10-1392 0.98 14,00
111992 0,57 37,00
12-1992 0257 34,00
Max 322 £6,00
Min 057 2,00
W Aver. 095 35.76
Sum

Concentrations at Anholt, DKOO08SR, 1992 Bulk sampler, Biweekly samples
Month Mol mm pH K S04~ SOd—car  H+  NHA+ NO3  Na+  Mge+ Gk Carr K+ Co Cu Pb Hg Zn cr Co N As Fa M v L
preclp  precip  pracip  precip  pracip precip precip praclp precip preclp precip precipy precip pracip precip pracip  precip preclp precip precip pracip precip precip precks pracip precip precip
m me pHunks  uSiAm mg SA mg SA usHA mgNA mgNA mgd  mgd  mgd  mgd mgd  ugd ugd ugd ugh ugd ugh ugh ugh upA ugd ugd ugd ugA
01-1992 037 2200

02-1392 0.67 39.00
03-1992 0.8 33,00
04-1392 0.7y 7.00
05-1992 047 17.00
06-1992

07-1892 1,00 48,00
06-1992 0,67 Pl
09-1992 0.73 34,00
10-1892 046 43,00
11-18%2 0.50 39.00
12-1992 0.34 38,00
™ 100 48,00
Min 9.3 17,00
W Aver. 053 3126
Sum

Concentrations at Anholt, DK0D08R, 1992 Bulk sampler, , from DK01L_BS2_4
Month mmaoff pH k SO4— SO4—coir  H+  NHA+ NOD  Na+ Mgé+  Ch Cav+ K¢ Cd Cu Pb Hg Zn <r Co N As Fa Mn v A
preclp  praclp  precip  pracip precip  precip precipy pracip precip preclp precip precip precip precip pracip precip precip precip pracip precip precip precip precip pracip piecip pracip pracip
mm mmo pHUMI  uSAm mgSA  mpSA ueHA mgNA mghNA mpd mgd  mgd  mgh  mgd  ugd ugh ugh ugd ugd ug ugl ugd ugA ugh ug ugl ugh

01-1992 322 03 020 0.6
02-1992 142 019 020 009
03-1992 134 023 a2 o010
04-1982 in 016 010 008
05-1992 251 a4 020 033
06-1992

07-1992 088 090 010 0,12
08-1992 288 0,9 010 014
091992 176 020 010 o008
10-1992 265 029 010 012
111392 375 043 010 0.6
12-1982 383 042 010 0415
Max 393 043 020 0.18
Min 088 010 010 0,08
WAver. 251 026 610 o1
Sum

Concentrations at Anholt, DK0O00SR, 1992 Bulk sampler, , from DK01 L_BS2 4
Month mmoft  mm MH k SO4— SOd—com  H+ N4+ NO3  Nat Mg++ G- Ca++ K+ cd Cu Pb Hg In cr Co Ni As Fa Mn v A
precio  precip  precip  prece  preclp precip precip precip preclp precip preclp precip precip precip precip precip piscip precip  precip precip pracip preclp precip  precip pracip precip pracip
mm mm  pHunils uS/km mgSA  mgSA UsHA mgNA mgNA mgl  mgd  mgdA  mgdt mgd  ugd ugh tgA ugA ugd ugl ugd ugh ugd ugh ugd ug1 ught

01-1992 0.64 021 038 580
02-1992 080 055 059 230
03-1392 075 056 052 3.80
04-1952 0.84 0.69 064 240
05-1992 0.89 047 040 4,60
06-1992

07-1992 1,07 090 0,74 160
08-1992 064 059 040 300
09-1992 0.88 069 055 320
10-1992 0.68 D26 042 430
11-1832 0.6 038 045 5.90
12-1992 0.85 027 03¢ 660
Max 1.07 630 0,74 690
Min 0,64 021 038 1.60
WAver 083 053 084 426
Sum
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Concentrations at Anholt, DK000SR, 1992 Bulk sampler, , from DKO1L_BS2 4

Monh mm off o PH L4 SO4— S04 cor H+ NH&+ NOJ  Na+ Mg++ Ok Cats K+ cd Cu Pb Hg 2n cr Co N Az s MR v Al
pracip  pracip pracip preciy  precip praclp praclp precip precly precip preclp precip precip precip precip preci precip precip precip precip precip pracip precip precip preclp precip prack
mm mm  pHunRs uSKkm mJSA  mgSA usHA mgNA mgha mgA  mgA mgd  mgA mgl  ugd ugh ugd ugd ugd ugA ugd ugd ugd ugd ugh uga ugA
01-1992 466

0z-1992 441
031992 448
41992 444
051992 478
06-1992

07-1992 432
be-1992 453
09-1952 447
10-1992 437
111992 440
12-1992 441
Max 478
Min 432
WAV 440
Sum

Concentrations at Anholt DKOO002R, 1992 Bulk sampler, , from DK01L_BS2 4

Momn mn off mm pH SO4— S04~ com H+ NHG+ NO3  Na+ Mg+ CH Ca++ K+ cd Cu Pb Hg Zn cr Ca NI Az Fs Ma i Al
preclp  praclp precip yr-:lp precip preclp preclp  precip precip precip preclp precip preclp preclp precip precip precip precip  precip precip precip precip pieclp precip precip precip preclp
mm mm  pHunds uS/m mgSA mg sA usHA mgMNA mghA mgd  mgd mgA  mgA  mgd  ugd ugd ugd ugd ugd ugd ugh ugh ugh ugd ugh ugd ugd
01-1992 2510

02-1892 2050
031992 43,20
D4-1992 78,30
05-1392 2320
061992

07-1992 48,70
08-1592 8710
091992 3540
10-1992 7180
11-1992 €9.10
12-1892 2570
Max 87.10
Min 2050
W Aver 48 65
Sum 53510

Concentrations at Anhoilt, DKOOOBR 1992 Wet only sampler, Monthly samples
Monrih mmoffl  mm pH k S04~ SO4- H+ NH4+ NOI-  Na+ Mg++ Ch Cass K+ Cd Cu Hg Zn Cr Co N As F» Mn v A
precip praclp  precip  pracip  precip pmclp praclp precip pracip pracip precip preclp precip precip piecip precip prntlp precip precip precip precip precip precip pracip precip precip pracip
™R mm pHuslls uSAm mg 54 mg SA ueHA mghNA mgNA  mgd mgd mgd mgA mgA ugh ugd ugh ugd ugh ugd ugh ugh ugd ugd ugA ugl ugd
g1-1922 33.00

02-1992 24,00 615 816 592 092 0.08 113 054 1033
03-1992 59.00 010 181 490 1.1% 008§ 0.8 019 558
04-1992 7100 0o 182 601 1,1¢ 0,04 0,56 013 452
03-1992 24,00 008 186 .00 o o.o8 158 050 079
06-1992 1.00

07-1992 48.00 o8 29 5.06 098 0.08 0.90 042 2079
08-1997 115,00 005 116 249 120 0,63 0,40 014 474
09-1992 36.00 006 1M ERLS 076 003 0.44 0oe 442
19-1992 78.00 004 108 283 074 g.od 0.2 0ge 249
11-1992 78,00 606 091 310 140 0,0 0,38 0,04 34
12-1992 27.00 008 144 296 1.07 0.07 0.48 015  3e1
Max 11500 015 BIE 5,01 140 0.08 158 054 72078
L 1.00 0,04 091 249 LAl 0,02 0.32 0,04 243
WAver. 50,00 006 18 340 1.02 004 0.54 017 576
Sum 600.00

Concentrations at Almindingen, DK0021R, 1982 Bulk sampler, Biweekly sampies
Monh men off mm pH K S04~ SO4—cort H+ NHé+ NO3-  Navy  MQ++ Ck Ca+sr K+ cd cu PB Hg zn <r Co Ni As Fs Mn v A
precip  precip  precip  precip  precip precip precip precip preclp precip precip pracip praclp precip precip precip precip precip precip preclp precip precip precip precip precip precip pracip
mm mm  pHuns uSkem mgSA  mgSA urHA mgNA mgNA mgd mgd  mgh mgA  mgA ugh ugh ugh ugh ugh ugd ugh ugh ugd ugA ugd ugd ugh

01-1992 24,80 4,08 180 142 8800 140 121 201 027 370 030 D20
02-1992 58,20 L% <] 115 105 5900 100 09 140 043 220 040 D09
03-1992 88,50 418 1.23 114 6600 102 0% 109 012 220 010 D06
04-1992 58.10 432 105 1.02 4800 089 066 031 0.05 0.60 020 094
05-1992 25,00 418 145 137 6900 118 1060 084 012 160 030 020
08-1392 0.90 7.26 385 237 770 1240
07-1932 4370 457 1.08 1.04 2700 092 ©7¢ 03¢ 0.0 a7 040 D7
08-1932 68,30 469 0,90 0.85 2000 097 069 088 009 1,00 030 015
08-1992 92.10 458 o.70 .64 2600 0868 042 072 008 1.0 0.1%
10-1992 12230 435 0.78 PR 4500 058 o063 089 011 130 010 018
11-1992 128.30 an 0,90 0,75 62,00 051 a5? 198 019 300 010 012
12-1992 48.80 428 0.95 089 5200 06 058 073 008 120 010 007
Mayx 128.30 726 1.60 142 88.00 1.40 121 RX: ) 237 aze 770 1340
Min 0,90 4,06 670 .64 2000 051 047 D030 005 060 010 0D4
W Aver 83.25 435 0.98 0.50 4863 078 oM 100 013 173 018 014
Sum 759.00

Concentrations at Halluoto FIDO52R, 1992 Bulk sampler, Weekly sampies
Morth mmoff  mm pH S04~ SO4--com H+  NHé+ NO3J-  Na+r Mg++ CF  Casse Ko cd Cu Pb Hg Zn <r Co Ny A3 Fs Mn v Al
precip  precip  precip pu:m precip precip precip precip precip precip precip pracip precip precip precip precip pracip precip prscip preclp prsclp precip precip pracip precip praclp praclp
mm mm  pHupntt ySfm mgSA mg SA usHA mghA ingNA mgd Mgl  mgd  mgl  mgh uga ugh ugh ugh ugd ugA ugd ugA ugh ugh ugd ugA ugA

03-1932 15.10 527 .80 0.26 $00 02 020 059 007 030 020 021 007 348 6,50 59.05
02-1992 10.30 4,50 26,20 089 3200 025 058 095 012 1.20 040 013 010 733 1643 54 .68
0319392 28,40 425 33,60 1,03 56,00 048 071 032 004 040 o020 008 010 32¢ 650 23.56
04-1992 550 408 5350 237 8400 063 070 048 010 050 08¢ 04 023 847 985 50.69
05-1992 36.40 453 18,20 0.66 30.00 026 020 023 003 0.0 01¢ 003 004 1024 200 TR
06-1992 3040 3.00 14,30 0.36 10,00 037 036 049 070 070 030 03 004 280 1.64 26,91

07-1992 86.60 454 14,30 0,62 2300 024 @15 026 004 040 040 006 00} 148 175 6.18

08-1932 95.00 479 1070 o458 16.00 024 017 015 003 0.20 0.10 0.04 0.04 1.3% 149 s.10

03-1992 72.00 462 19,10 064 2400 05+ D032 017 005 020 0206 007 0.05 148 293 6,13

10-1992 35.00 4,90 11.80 039 13.00 011 043 049 005 070 010 013 007 654 191 2306
11-1992 42,00 443 2040 0.51 3700 @14 038 022 003 0.30 a0 003 032 527 jan 2346
12-1992 2240 an 33.70 088 6100 026 074 139 G156 210 020 008 006 306 220 106.25
Max 95,00 5,27 33,50 237 84,00 063 074 139 018 210 D80 038 03 1054 1643 106,25
Min 5.50 408 4680 0.26 500 ai1 0185 o185 003 020 010 003 003 13§ 149 a.10

W Aver 40,26 465 17.98 0.64 2585 029 029 034 005 047 018 003 GO08 343 293 2149
Sum 48310
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Concentrations at Haapasaari, FI0055R,

1992 Bulk sampler,
-

Weekly samples

Month mmofl  mm pH k S04— SC4-com  H+ hHe+ NOS  Nas MgH  CI Cate K+ <d Cu Pb Hg In cr Ca N Az Fe Mn v AN
precip  precip  pracip  pracip  precp precip précip precip precip pracip precip pracie  precip precip pracip piecip  precip  prechp PrOCip  precip preclp precip precip  precip precip precip precp
mm Mmoo pHunks uSkm mgSA  mgSA  ueHA mghA mgMA mgd mpd mgd  mgd mod  wgd  wpd  ugd  ugd ugd  ugd  ugd  upd ugd  ugt ugd upt ugd
011992 12,90 470 3280 117 0e0 0N 053 195 026 240 120 03 030 888 .88 25,83
02-1992 1000 448 6310 347 3500 076 177 180 041 280 350 053 076 1175 123% 164,77
03-1992 20.30 452 46,10 mn N 07 128 095 027 180 250 040 008 447 553 26.90
041992 2.0 459 6,40 225 2600 118 086 043 O0W 970 160 040 013 ATE 7.3 16,23
051992 1150 441 3330 158 W00 046 D0ES DJ2 004 D90 090 012 008 351 478 3249
B6- 1992 440 545 15,00 D69 010 023 078 014 o080 130 035 008 3353 G546 2298
07-1992 N 149 24 60 115 3200 004 021 04 9013 070 100 065 005 J22 233 1046
0g-1992 27.70 569 2520 154 00 125 054 059 018 100 110 031 009 436 336 1045
091992 41,80 477 2570 1.24 1700 099 047 024 020 040 050 039 D0BE 256 439 9.5
10-1992 6750 437 35.00 1,67 4300 040 081 109 Q17 180 050 023 013 22 4230 2302
11-1992 39,40 434 42,30 147 4600 037 078 158 029 270 090 02% 008 3065 602 2695
12-1992 750 419 94.20 .59 6400 076 205 498 089 BOJ )00 0B85 013 563 1484 7467
Max 67.50 645 94,20 359 G400 125 205 498 0BY 800 350 DBS 088 1175 (484 16477
Min 440 419 15,00 0.89 200 004 021 024 033 040 050 005 095 226 233 9.35
W.Aver. %20 482 3555 1% 095 062 070 099 022 165 14t 030 02 3TI 540 25,18
Sum 302 40
Concentrations at Tvarminne, FIC056R, 1992  Bulk sampler, Monthly samples
Month mmol  mm pH k SO4— SO04~-com  H+  NHe+ NDX  Nav Mg+ Ck  Cat+ K¢ [} Ty Pb Hg 2n Cr Co N As Fs Mn v A
precip precip  precip  precip  praclp  precip pracly pracie precip precip peaclp precip precip precip precip precip precip  precip precip precip precip pracip precip precp precip precky prack
i mm pHunlls uSkm mgSA  mgsA ueHA mgNA mgMA  mgd  mgd mgd  mgd  mgd  ugh  ugd ugd ugh ugA ugh ugA gl ugd ugl ugh uph ugd
11892 33,50 4.80 1700 083 00 028 081 015 170 060 006
02-1892 50,50 440 26,00 030 037 @76 081 011 140 040 005
031992 67,20 440 38,00 107 042 063 126 038 220 040 013
D4- 1992 4170 430 42.00 180 10 079 D27 008 080 050 0.1
05-19492 1560 450 2800 147 039 051 1.00
06-1992 1390 510 3000 227 030 031 1.00
07-1992 4230 450 300 120 065 051 o054 015 D% 060 054
08-1992 14970 450 200 067 038 030 027 008 050 020 009
09-1992 91,30 4 40 26,00 0.87 0,30 04D 928 005 O&D G20 00)
10-1992 14160 450  J200 030 D35 063 083 017 180 040 D048
11.1992 1550 430 900 D90 030 067 118 019 250 040 D4
12-1992 50.60 4.30 46.00 1.27 036 071 240 03 430 040 018
Max 143.70 510 46,00 27 110 073 240 033 490 060 054
[ 1390 430 1700 052 009 028 0327 005 050 020 003
WAver, 58,33 445 31,63 1.00 033 oS4 078 013 160 036 018
Sum §20.00
Concentrations at Jomala, FIDD57R, 1992 Bulk sampler, Monthly samples
Month mmoff  mm pH k S04 SOA—cam M+  MHe+ NO3-  Nas Mg++  CF  Caes K¢ cd Cu Py Hg zn cr o2 M Af Fe Mn v Al
precip  preclp  precip  precip  precip praclp pracip precip precip precip precip precip precip precip preclp precip precp pracip praclp praclp precip precip preck preclp precip prack precip
mm e pHunls USAm mgSA  mgSA ueHA mghA mgNA mgA  mgd  mgd  wmgd  mgAd  ugd ugd ugd ugd ugd ugd ugd ugA ugA ugd ugh ugh ugd
011992 010 480 000 o080 072 056 188 025 360 030 .45
02-1992 B4E0 420 4600 127 087 099 067 01 130 D020 007
031932 76.50 440 37.00 100 083 08 $32 017 23¢ 030 oM
04-1992 113 40 430 4200 180 110 081 053 008 039 030 011
05-1392 12,80 4,30 50.00 210 130 128 130
06-1992 1720 5.00 28.00 140 064 D44 02 D08 D60 150 D066
07-1992 14400 450 3300 070 045 041 033 005 060 020 D008
08-1992 109,50 440 28,00 107 059 054 027 005 050 020 006
D9-1932 58.50 4.50 30.00 117 065 064 032 006 060 040 055
10-1992 2120 550 300 010 012 004 004 00! 030 003
11-1992 148,90 440 00 083 042 058 100 013 180 010 043
12-1592 3720 4.30 56.00 1.57 110 122 241 032 480 040 026
Max 14890 550 5600 210 130 125 241 032 480 150 086
in 1200 420 w00 00 012 004 004 001 D30 010 003
WA, T0.44 442 553 107 068 067 071 01N 1.4 026 01¢
Sum 84530
Concentrations at Rahja, FID058R, 1992 Bulk sampler, Monthly samples
Monih mmoff M pH k S04— SO4—com  He NHd+ NOF Na+ Mg+  COF  Carv Ks Cd Cu Pb Hg Zn cr Co N As Fe Mn v A
preclp  pracip  precie  precip  pracip pracip precip precip peacip precip preclp praclp precip precip preclp precip preclp praclp pracip preclp precip praclp preclp precip precip preclp  precip
mm mm o pHunks uSkm mgSA  mgSA ueHA mgMNA mgNA mgd  mgd  mgt  mgh mgd  upd ugl  upl  wgd  ugd  upd  ugd  ugd  ugd  ugd  ugd  ugd  ugn
01-1992 45,50 450 3100 053 007 021 33 043 640 020 025
02-1992 35.00 450 41,00 17 062 097 167 023 240 040 0,32
03-1982 14 80 470 22,00 37 036 048 .80
04-1992
05-1992 28.20 440 .00 083 024 051 098 023 19 030 038
06-1992 2170 6.00 12,00 0,53 031 003 042 01} G&0 030 097
07-1992 9350 500 1300 040 006 003 053 006 086 020 026
08-1592 11140 4.80 13.00 0.57 020 018 018 005 040 0.2¢ 0.4
09-1392 67,90 480 16.00 0.70 013 022 022 oM 060 030 052
10-1992 52,90 6.00 16,00 .30 003 00) 053 044 13¢ 050 203
11-1992 30 470 1500 037 010 D34 020 010 D4d 010 008
12-1992 6750 440 4300 10 029 080 230 036 490 020 021
Max 1140 £.00 42.00 117 082 097 3M M4 640 050 202
Min 14 60 440 12.00 030 003 003 o018 005 040 Q.10 008
W Aver S305 450 2142 063 019 028 090 018 177 025 O46
sum 583,50
Concentrations at Ylimarkku, FIQ059R, 1992 Bulk sampler, Monthly samples
Manth mmeoff  mm pH K BO4- SO4-~com  H+  NHe+ NO>  Na+ Mg+ O Ca++ Ko cd Cu Po Hg Zn cr Co NI Az Fa Mn v Al
precp precip  pracip  precip  precip  precip precip precip pracip precip precip precp pracip precip precip précip pracip precip precip preclp pracip pracip precip precip preclp pracip pescip
mm mm pHunits uSicm mgSA mgSA UeHA maNA mgNA mgAd  mgdl  mgd  mgd  mgAd  ugh ugd ugh ugh ugh ugd ugs uga ugh ugA ugd ugh ugh
01-1992 2050 5.00 18,00 030 0.7% 022 075 0N 120 070 008
02-1992 3850 430 4500 167 100 081 046 008 080 036 010
%1592 84,80 410 60,00 1.73 142 137 05 008 03¢ 020 009
04-1892 28.10 420 52,00 2,27 170 103 03 008 070 040 019
05-1992
06-1992 1840 490 3600 267 142 046 063 026 070 110 125
07-1932 78,80 4,50 25,00 103 047 D26 01D U04 0.20 610 008
08-1992 7480 450 2300 07 054 028 016 004 020 010 005
031992 6640 4.70 23.00 113 077 048 017 004 630 020 005
10-1992 5770 480 1300 043 034 027 017 004 040 010 005
11-1392 .30 410 72,00 213 140 147 233 022 230 03¢ 025
121392 49.70 4.30 4400 137 086 078 151 o 330 020 0.4
Max B4 80 5.00 72,00 287 170 147 233 026 330 110 125
Min 1840 410 1300 043 03 022 010 004 020 040 005
W.Aver, 4473 446 3589 134 087 066 053 00¢8 090 021 013
Sum 547 50
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Concentrations at Slpoo FIOOBOR, 1992 Bulk sampler, Monthly samples
Moenth mmell  mm pH SO4= SO4- ¢t H+  NHd+ NOZ  Na+ Mg+t Ch  Ca++ K¢ cd <u Pb Hg Zn Cr Co ] As Fs Mn v A
precip  precip  preclp pm:b precip precip precip precip precip preclp preclp precip preclp precip precip precip precip precip precip precip precis pracip pracip precip pracip precip pracip
L] mm  pHunH: uSkm mgSA  mgsSA usHA mgNA mgNA mgd mgd  mgd  mgd  mgd  ugh ug! ugd ugd ugh ugh ugd ugd ugd ugh ugd upd ugd

01-1992 41,10 4.90 17.00 0,5¢ 013 030 052 D010 120 040 027
02-1992 4170 430 3300 090 045 064 041 co4 080 020 013
03-1392 7210 440 38,00 1,33 079 087 050 oOpa 0.40 050 027
04-1992 59,70 460 30.00 150 033 0654 030 008 0.60 070 027
05-1992 1730 820 27.00 1.03 D4t 064 1,80

06-1932 25,80 6,20 26,00 0.70 c4s 006 BA7T 023 08B0 0390 126
07-4992 4140 4,80 25,00 1.23 D48 D43 028 0,17 0,50 100 038
0B-1992 96.00 450 20.00 093 632 03 022 007 0.50 030 027
0%-9992 102,80 540 17,60 1.03 075 038 G612 005 040 050 013
10-1892 120.10 470 16,00 0,57 0E3 03 018 011 Q4c 030 005
11.1892

12:1992 3240 440 32,00 1.060 052 06% 070 991 130 o030 027
May 12010 6.20 38.00 150 091 087 070 023 180 100 126
Min 17,30 430 16 .00 050 008 006 012 004 040 020 005
W Aver 53,22 482 2367 0.96 048 047 030 009 066 045 024
Sum 55140

Concentrations at Korppoo FIC062R, 1992 Bulk sampler, Monthly samples
Month mm off mm H S04~ SOé—com  H+  HNEd+ NOJ  Na+ Mg+ CH Ca+t K+ Ce Cu Pb Hg Zn [=} Co Ll As Fe Mn v Al
precip precip  precip pndp preclp precip preclp preclp preckp precip preclp precip pracip preclp precip precip precip pracip precip precip precip precip precip precip precip pracip preclp
mm mm  pHunNs UuSkm mgSA  mgSA usHA mghA mgNA mgd mgd mgd mgl mgd ugd ugd ugh ugh ugl ugd gt ugr  ugA uga ugh ugA ugA

01-1992 18,30 480 2000 0,33 0,08 031 210

02-1992 €2.90 4.0 37.00 087 a44 D70 057 007 100 010 0,07
03-1992 4180 460 30.00 070 038 048 154 a.18 27 0.20 012
Da-1992 to.70 430 43.00 1,80 120 08Y 120

05-1992 2,50 6,00 17,00

06-1992 2060 480 26,00 173 015 D14 047 025 070 120 167
07-1992 5350 430 16,00 0s? 003 003 030 008 050 030 051
08-1992 105 80 420 27,00 t.o7 038 039 620 @OS 040 020 012
09-19492 30.70 440 36.00 153 075 056 03 008 Q70 D40 05
10-1992 59,80 460 21,00 662 020 041 057 008 106 020 055
11-1992 T1.00 440 35,00 08y 036 051 13z 947 250 010 021
12-1932 8.50 8,00 45.00 190 058 089 620

Max 106,60 €.00 45,00 1.0 120 089 1.54 025 £20 1,20 167
Min 210 430 16.00 032 903 003 Q20 005 040 010 007
W Aver. 4045 450 28,66 093 035 043 059 009 128 62z 030
Sum 485,90

Concentrations at Prella LTO015R, 1992 Bulk sampler, Weekly samples
Mordh mm off e pH S04 SO4~com  H+  NHe+ HO3  Na+  Mg++ Ca++ K+ cd Cu Po Hg Zn cr Co NI Az Fe Mn v Ll
precip  paacip  praclp yncin precip precip precip precip precip precip precp pnclp précip precip precip precip precip preclp precip precip precip precip preclp precip precip precip  precip
mm mm  pHumts uSicm mgSA  mgSA  ueHA mgNA mgNA mgAd mgl mgA mgd mgd  ugd  ugd  ugd  wgd  ugA  ugh  ugt  ugd  ugd  ugh  ugd . ugd ugd

01-1992 18,50 435 37400 1328 062 102 7678 232 10670 400 449 083 1380 2040
02-1982 3360 A4 12000 361 1.7 1.73 1716 164 2570 200 072 020 520 a7
a3-1982 4370 397 7500 227 109 05 7HE 071 1280 170 041 019 740 4390
04-1992 3070 4.16 63.00 347 t#4 080 508 045 780 030 109 043 23140 4350
0%-1992 323 426 48,00 246 090 077 314 4.70 037 078 2350 360
06-1992 2,00 T.22 9400 6.2 300 109 510 1130 160

07-1992 20,00 438 34,00 3.0 179 084 BT 15,50 076 D08 750 120
08-1992 4030 451 63,00 3,08 173 102 509 .90 D56 009 1240 430
09-1992 4880 447 60.00 1.22 09 100 718 11.50 043 0716 S60 490
10-1992 104.60 4358 36.00 168 036 060 2.3 4,00 D3 018 570 350
111992 116,60 412 65,00 1.84 0,77 075 594 10.10 043 007 490 3.00
12-1992 37.20 427 39.00 185 138 o7% 257 4.00 024

Max 116,60 722 57400 1338 300 473 PETE 332 10670 400 449 DB 2350 2040
Win 2,00 3,64 34.00 1.22 062 06D 236 045 4.00 030 024 007 430 1.20
W Aver 44 86 427 7651 2,80 193 08T 825 051 1282 937 0s2 D16 823 401
Sum 538,30

Concentrations at Rucava, LVO0T0R, 1992 Official rain gauge,
Menih mmoff  mm pH k SO4-~ SOd-com  H+ M+ NOI Na+ Mgds  Ch Catd K+ cd Cu Pb Hg In cr Co NI As Fs Mn v Al
precip preclp  piecip  preclp  precip  precip preclp precly precip precip pracip precip pracip pracip precip precip precip precip précip precip precip precip pracip pracip precip precip precip
mm mm  pHunMs uS/em mgSA  mpSA usHA mgNA mgNA mgd mgh  mgd mgd  mgd  ugd ugh ugh ugd ugA ugd ugh ugh ugA ugA ugA ugd  upd
04-1992 64,50
02-1992 6380
031932 5000

04-1992  70.50
051992 2960
06-1992

07-1932 4520
08-1392 6520
0%-1992 9560
10-1992 53,30
11-1532 14600
121992 53.20

Max 146,00
Min 2980
WAver. 5815
Sum

Concentrations at Rucava, LV0010R, 1992 Bulk sampler, Daily samples from LVO1L_bd10
Monih mmoff  mm pH K S04 SO4-com  H+  NHE+ NOF  Na+ Mg+ Ck Cads Cu Pb Ha n cr Co NI As Fe Mn v Al
precip precip  precip  plecip  precip precip precip pracip precip precip piscip precip precip pn:ln pn:lp precip precip praclp precip precip precip precip precip pretip precip precip precip
mm mm  pHunds uSkm mgSA  mgSA  uweHA mgNA mgNA mgt emgd  mgd mgdA mgh  ugd  ugd  ugl  ugd  upd  upd  ugd  ugd  ugl  upd  ugd  ugd  ugh

01-1992 150 053 1315 300 050 o020
02-1992 1.30 o6t 105 080 030 099
03-1992 180 096 114 0T0 050 004
04-1992 150 077 105 D0 080 051
05-1992 200 103 053 070 1,06 051
061992

671952 210 09 027 15 156 1,16
68-1952 2.10 040 042 D50 160 007
0§-1992 0.80 016 039 D60 080 0.6
10-1992 6.70 058 077 150 120 068
11-1982 1,10 015 043 120 070 018
12-1982 0.50 022 048 08B0 020 021
Max. 210 103 113 100 160 116
Man o7a 015 027 050 020 004
WAver. 133 050 067 108 061 03¢
Sum
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Concentrations at Leba PLOGO4R, 1982 Bulk sampler,

Daily samples

Menth mmelt  mm M SO4— SO4—com  H+  NHAe NO3-  Nas Mg++  CH Cat++ K+ cd Cu P Hg Zn Cr Co hi As Fe Mn v Al
precip  precip  precip pmh precip precip precip praclp preclp pracip pracip precip pieclp precip precip precip precip precip Precip precip precip pracip precip precip precip precip  pracip
mm mm o pHMs uSkm mMgSA  mPSA  ueHA mgNA mgNA Mgl mgd mgd  mgd mgd  ugt ug  ugd  upd  ugd  ugd ugd  upd uph  ugl  ugd  ugd  ugh
01-1¢82 12,80 161 D68 103 152 020 24¢ 020 017
02-1392 33,80 113 033 080 107 014 170 010 0.0
03-1982 86,90 0.95 023 036 082 008 130 @70 006
04-1992 4,10 276 184 13 077 016 120 060 020
051992 23,80 207 499 145 081 009 030 020 014
06-1992 220 130 430 1% 100 026 140 100 0239
07-19%92 7.0 215 079 102 066 008 166 040 0.4
08-1992 T340 185 081 06 057 007 070 020 0,07
09-1992 8570 261 042 063 089 009 1,10 010 o090
10-1992 43 50 172 028 020 070 0,11 110 020 0.4
111992 103.50 1.61 01 017 149 021 200 910 011
12-1992 27.90 1.688 015 oM 187 027 250 o010 019
Max 102,50 2.76 430 136 197 027 250 100 D39
Min p ] 0.95 013 011 051 006 070 010 D54
WAvar 44,53 178 @50 057 095 013 138 018 00
Sum 534 40
Concentrations at Leba, PLO004R, 1992 Wet only sampler,
Monlh  mmoN  mm oH K 504~ SOd—comr  Hs N+ NOI Na+ Mg+ CF Cas+ Ko  €d  Cu  Pb Hg  Zn c Ce M As Fo  Ma v A
precip  precip  pracip  precip  prece  precip preclp precip praclp precip precip piwcip precip precip preclp precip precip precip pracip precip precip precip praciy precip precip preclp precip
mm mm pHunlts  uSim  mg SA mg SA wHA mgN1 mgNA mg!  mgA mgd mgh  mgA ugA ugd ugh ugA ugh ugt ugA ugd upA ugt ug ugA ught
01-1992 0.33 851 1018
02-1592 083 143 286 1"s
03-1392 040 117 3.25 11,36
041992 DBl 236 483 2308
05-1992 047 154 406 24 98
06-1992 3,98
07-1992 032 075 295 703
08-1992 045 163 247 11.18
091992 106 052 564 503
101992 033 D70 4N 1151
111952 032 106 455 B,64
12:1932 0.85 1.54 447 6.67
Max 106 851 tDa8 24,96
Min 032 0.52 247 503
WAver 057 134 405 .36
Sum
Concentrations at Leba, PLO004R, 1932 Wet only sampler, Biweekly samples
Monih mm off mm pH k S04 SOd—corr  He  MHH4+ NO3J-  Nas Mg++  Ci Care K+ cd cu Pb Hg Zn cr Co NI As Fs Mn v A
precly  preclp  precip  precip  precip pracip precip pracip precly precip precip piecip preclp precip precip precip precip precip precip precip precip precip precip precip precip pracip precip
m mm  pHunHs uS/cm mgsSA  mgSA ubHA mgHA mgNA mgd mgd mgn mgA mgd  ugh ugh ugA ugh ugA ugA ugA ugh ugd ug! ugh ugd ugd
01-1992 12.60 162 0e0 109 152 020 240 020 @11
02-1992 3380 114 035 081 073 609 120 @10 008
031992 85.30 0.9% D2t 037 Aa75 003 110 010 005
04-1992 HAC 255 160 147 046 D92 070 050 O
05-1992 23.80 1.98 084 109 D43 007 070 020 0039
08-1992 220 146 424 143 097 0,23 110 ¢3s
071992 3710 2,00 079 089 048 007 010 030 o004
08-1992 T340 168 0B 06 041 406 07¢ 020 006
09-1992 85,70 2,50 036 059 0868 006 110 0.%0 007
10-1992 41.5¢ 136 024 021 068 01 160 010 0.06
11-1992 102,50 160 011 @16 116 019 590 Q10 006
12-1592 27.80 167 011 003 164 024 250 010 014
Max 103.50 255 424 149 184 04 250 110 035
Min 220 035 01t 003 041 006 070 040 004
WaAver 4453 1im 045 03 079 0N 123 o018 o007
Sun 534 .40
Concentrations at Rorvnk SEQ002R, 1992 Wet only sampler, Daily samples
Monih mmoff  mm pH S04~ SOd—-com  H+  MNH4+ NO3- Nae Mg+t CkF  Cads  Ke <d Cu Po Hg Zn cr Ce Mi As Fe Mn v Al
precip  pracip  pracip rnclp Meclp  precip proclp precip prazip pisclp preck  preciz pieclp precip precip precip precip preclp preclp precip precip precip pracip precip precip preclp precip
mm mm  pHuls uSAkm mgsSA  mgSA UsHA mgNA mgMA mpd  mgd mgd  mgr  mpA  ugd ugd ugd ugd ugd ugd ugh ugd ugA ugh ugh ugd ugd
01-1992 1,26 050 o074 65 082 1250 050 0,28
02-1992 074 046 058 128 OB 220 090 005
031992 119 10t 080 23 0329 430 02 o1
04-1952 688 077 079 058 008 $20 o020 003
05-1992 1 077 093 18y 022 310 020 oo7
06-1932 276 058 087 191 141 1100 450 224
a7-1992 088 089 058 056 0.09 i.t0 010 004
0B-1392 0.74 051 044 109 014 200 010 005
03-1992 082 0.55 D.57 124 0.16 230 016 0D8
10-1892 057 030 044 132 016 740 00 007
11-1992 073 038 063 216 025 400 o010 009
12-1992 0BS 043 063 364 045 630 020 0.15
Max 000 276 101 093 654 141 1250 450 224
L] 0.00 0.57 030 D44 056 008 110 o010 003
WoAvar,
Sum 0,00
Concentrations at Vavihill, SEO011R, 1992 Wet only sampler, Daily samples
Maonth mm off L] (L] k SO4— SC4-com  H+ NHA+ NOY  Na+e Mg+ CkH Ca++ K+ Ca Cu Fb Hy In Cr Co L] A Fe M v Al
precip  pracip  preclp  preclp  pracip precip preclp preclp precip piwcip pracip precip precip precip precip preclh  precip precip pracip precip precip precip precip pewcly  precip precip precip
mm mm  pH s uSkm mgSA  mg SA usHA mgNA mghNA mgA  mgA  mgt  mgd mgd  ugA ugh upd ugA uga ugh ugA ugd ugd ugA ug1 ugl g
01-1992 1.62 128 107 305 039 540 020 024
02-1392 1.3 0.89 Q.92 153 020 220 D30 044
031992 120 104 095  $65 021 290 0450 0,10
04-1992 149 132 111 43 009 080 020 007
051992 1,09 079 062 49 D018 200 030 0,14
06-1992
07.1992 0.64 054 046 019 003 040 203
08-1982 0.7¢ 068 053 029 004 060 010 003
0$-1992 0.78 056 065 047 007 0.90 6.0 003
10-1992 088 070 085 055 o007 1.20 0,10 0,06
11-1992 057 036 043 114 014 220 020 007
12-1992 064 031 048 D029 004 060 0,10 002
Max 200 162 132 111 305 039 S4D 0230 024
Min 0,00 057 033 043 019 003 040 010 003
W Aver
Sum 0.00
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Concentrations at Aspvreten, SE0012R, 1992 Bulk sampler, Monthly samples from SE01L bulk12hm
Monih  mmoff  mm pH k SO4- SO4—colr  Hé  NHEE NOJ  Na+ Mg++ Gk Ca++r K+ Cu Hg cr Co M As Fe Mn v Al
precip precip  precip  precip precip  precip precip praclp precip precip precip praclp pracip precip pm:lp pracip pucip precip pu:lp precip preckp praclp praciy precip precip precip precip
mm mm  pHurds uSkm mgSA  mgSA usHA mgNA mghA mgA mgd  mgd  mgd  mgd  ugh ugh ugd ugh ugd upd ugA ugh ugh ugA ugd ugh uph

01-1992 2010 005 0718 347 221 02 002 046 012 6596 269 087
02-1992 30,30 009 126 265 726 023 003 078 052 2917 282 077
03-1992 23640 013 101 437 1151 046 004 052 076 4158 455 143
04-1992 50,00 010 109 365 825 038 003 038 01 278 211 085
051992 9,00 0.08 218 347 1084 047 005 035 026 7361 1039 071
08-1992 1720 610 162 310 1352 108 012 063 035 14058 2045 110
07-1992 33,50 005 093 1,06 501 D328 002 023 009 2082 470 029
08-1992 £0.70 0,03 043 054 296 02% 00t 019 004 573 120 O12
09-1992 1240 004 192 155 986 087 003 037 023 3308 478 044
10-1992 54,00 0.06 08§ 328 6,44 024 0,03 025 045 2248 230 0.66
141992 99770 005 043 2.89 550 090 Q061 0325 036 650 080 070
12-1992 100.30 005 118 298 745 058 003 029 028 I45 401 068
Max 23640 013 218 477 1352 108 012 078 076 4058 2043 143
Min 9,00 0.03 043 a54 2.21 o010 0,01 on 0.04 573 0.80 013
WAV £1.85 008 093 323 T.94 033 003 039 042 NI 365 087
Sum 74220

Concentrations at As pvreten, SE0012R, 1992 Bulk sampler Monthly samples
Month mm oft mm pH S04— SO4--com H+ NHE+ NO3}  Ma+  Mg++ Cars Hg n Cr Co NI As wn v L
piscip  preclp  pruclp pnc‘p praclp  precip preclp  precip precip precp precip puclp precip pnc\p pu:lp pu:lp prlclp preclp precip precip precip precip preclp preclp pracip precip precip
o mim  pHunfts uSkm mgSA Mg SA ueHA mgNA mgNA mgAd mgd mgd  mgh mgd ugh ugd ugA uga ugh ugA ugl ugh ugl ugh ugA ugd ugd

01-1992 40.30 a73 026 052 079 0.3 140 040 oM
02-1992 32.00 0.57 025 D44 021 005 0,50 0,10 0.05
03-1992 “ 70 1.30 073 074+ DEQ 041 130 030 009
04-1992 86,40 129 095 073 048 008 030 020 012
051982 15,60 1.08 121 049 04 015 100 04D D42
06-1992 2230 1.64 160 069 013 016 040 070 050
07-1992

081992 €2.70 o8z D48 042 022 005 040 020 008
091992 T30 083 033 063 473 013 030 030 013
10-1992 80,50 050 044 061 0.33 0,05 o070 0.10 006
11-1992 118.50 0.6 032 08 063 003 120 010 005
12-1992 23,70 0,92 044 074 142 020 240 040 9D.26
Max 11850 1.64 160 074 142 0,20 240 070 060
M 7.30 057 0,25 042 013 005 040 010 DO5
W.Aver. 4858 0.96 058 060 051 0,08 037 022 Da2
Sum 534 40

Concentrations at Arup, SEO051R, 1992 Bulk sampler, Monthly samples, from SE01L_bulk51hm
Month mmoff mm pH S04~ SO4=com  H+  NHe+ NG Na+  Mg++  Ch Case  Ke cd Cu Pb Hg Zn
precip  piscip  praclp puclp preclp precip preacip  precip precip precip precip precip precip pisclp pracip pracip precip precip precip

mm mn pHunits  uSiem  mg SA mg 5A ueHA mgMA mghNA mgd  mgd mgA mgd  mgA ugh ugd ugh ugA ugh

N As Fe  Mn v A
precip  precip precip precip precip precip
ugd  ugd v upd upd o

01-1992 41,10 016 254 680 445 081 045 4985 95 172
02-1952 5040 0.07 0.98 374 [Fal 0.54 021 2120 441 157
03-19592 229.10 0,04 078 352 7.02 0,38 032 062 8.8 402
04-1992 39,70 013 428 4.4 11,96 051 030 4967 708 104
0%-1992 15.00 018 237 437 1756 060 005 045 033 S144 1387 108
06-1992

07-1892 44,30 00 1,02 27 664 022 004 027 025 555t 963 057
08-1992 50.70 005 090 182 556 05 003 029 D036 4697 471 051
09-1992 29.80 008 138 295 BY7 035 003 037 022 2965 412 064
10-19%2 62,10 006 075 375 791 0,29 002 036 041 1563 213 081
11-1892 101,00 oo4 051 201 437 047 003 027 0320 6.14 194 052
12-1992 83.20 Do7T .27 312 1014 032 002 08% 023 6.74 107 0.66
Max 22910 0,18 428 .80 1756 060 006 081 045 5551 1387 172
Min 15.00 oos 251 182 437 037 002 037 0320 614 1% 051
WAver 6785 0,06 119 335 735 037 0.03 04¢ 029 2473 &0 093
Sum 74640

Concentrations at Arup, SE0051R, 1992 Bulk sampler, Monthly sam ples
Month mm off mm FH K SO4-  SO4— com Hy Krd+  NO3-  MNa+ Mg+ Ck Cate Cu Pb Hy n <r Cao N As Fe Mn v A
precip  precip  precip  precip  precip pracip pracip precip piscip preclp preclp preclp preclp precip precip precip pretip precip precip piscip pracip precip precip pracip  praclp precip praclp
mm mm pHumls uSicm mgSA  mgSA UBHA mMmENA mgMA mgd  mgA  mgd mgd  mgd  Lgd ugh ugh ugh ugd ugh ugd gl ugA ugh ugh ugh  ugd

01-1992 61.90 144 120 o090 25} oM 480 030 022
02-1992 5760 1.01 0,A8 078 098 D014 220 010 007
03-1992 104.00 0.39 0er o7 110 018 210 060 012
04-1992 54 20 1.38 143 0%y 061 012 110 940 020
05-19392 20490 1,54 192 077 104 015 200 020 03
06-1992 250 169 207 084 107 026 220 083 19
07-1992 57.10 1,10 043 068 032 007 0O7¢ 020 016
08-1942 80 .30 073 060 05 038 005 070 020 0.4
09-1932 4590 101 0.80 0.84 058 008 1.00 010 097
10-1992 8350 0.80 049 089 043 008 030 D20 034
141992 1210 0351 0,28 0233 078 0,10 .50 01¢ 008
12-1992 28.80 096 ¢.64 058 070 0.08 120 020 017
Max 104,00 169 207 093 253 036 460 080 196
Min 2.50 0351 0,28 039 03z 005 o.70 o010 007
WAver 5125 103 08% 076 086 012 14 020 019
Sum £15.00

Concentrations at Ricklea, SE0053R, 1992 Bulk sampler, Monthly samples
Morth mmoff  mm pH 13 SO4— SOd4~com  H+ NHe+ NO3  Na+ Mg+  Ck Cary K¢ cd Cu Pb Hg zn cr Co NI As Fe Mn v A
precip  precip  preclp  precip  precip precip pracip preclp precip precip precip praclp precip precip prscip precip precip precip precip preclp precip precie precip precip precip pracip prscip
L) mm  pHurMs uSkm mgSA  mgsA usHA mghAd mgMNA mgd mgd mgd mgd mgd  ugd ugt ugh ugd ugd ugd ugh ugl ugd ugd ugd ugd  ugA

01-1992 4“3 0.14 007 012 031 0.04 a.60 0,08
02-19%2 130 0.82 023 0637 051 0,06 1.10 020 009
031392 5850 o 056 070 040 006 0.80 010 004
04-1892 6870 0.70 035 033 01t 003 020 040
051992 15,40 093 088 027 024 004 040 020 018
06-1992 1940 0,50 020 oM o18 01 040 030  0B6
Q7-1992 4430 076 026 9029 017 L0 030 010 015
08-1992 111,50 078 06t 028 034 Q05 060 010 022
09-1992 .70 0.60 02z 018 0.10 010 004
10-1992 58.60 0233 011 02 ¢ 002 0,50 010 020
11-1992 95,00 050 019 028 018 00} 040 0.04
12-1992 2250 122 054 061 092 012 170 D0 014
Maax 11150 12z 088 D70 092 082 1.70 030 086
M 1540 ot 007 ot om 0.02 .10 010 004
W Aver, 5245 055 034 03 026 004 050 Q09 013
Sum 62940
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Concentrations at Zingst, DECOG9R, 1993 Wet only sampler, Weekly samples from Runge 9A

Manth mmoft  mm pH SO4— SO&-tor  He HNHE+ NO3  Na+ Mge+  Cr Tart K+ Cu Hg Cr Co Ni As Fe Mn v Al
precip  preclp  precip pr-clw Precip  precip precip pracip pracip preciy precip pracip  pracip pracip prltlp piacip pucip precip nuclp praclp pracip precip precip precip precip pracip precip
mm mm pHunls  uSikem mgSA  mgSA Ut mgNA mgNA mgd mgd mogd  mgd  mgd  upd  ugd ugd ugd ugl ugh  ugl  ugd upd ugd ugd  ugn g
011993 4350 0,60 043 058 220 026 420 DAT  Qt2
02-1393 4560 083 028 023 280 034 550 047 0.7
03-1393 12,10 165 200 1,70 120 o 100 02 o021
04-1393 2150 142 177 122 063 01 160 048 009
05-1993 32,00 1.3¢ *23 092 025 040 065 058 016
06-1933 41,10 0.63 053 D41 057 008 037 01t 040
07-1993 o4.10 056 @48 055 100 013 230 013 009
081993 $2,80 148 108 DB0 082 010 0F8 020 08
09-1993 90,00 0,66 041 034 020 04 085 010 009
10-1993 68,20 053 052 032 05 006 692 009 0%
11-1993 27,890 LEL) 052 083 03} 004 077 010 007
12-1933 7220 053 028 067 082 010 1L¥0 008 007
Max 98,00 1,65 200 170 280 034 550 058 021
Min 12,10 0.49 028 023 025 004 065 D08 007
WAver 5117 075 0EE 055 09 012 180 046 0.1t
Sum 614,10
Concentrations at Zingst, DEODO9R, 1993 Wet only sampler, Weekly samples from Runge 9B
Month mmolt  mm pH K S04~ SO4—com  H+  NH4+ NO3Z Na+ Mg+ CF  Cae+s K¢ Hg Cr Co NI As Fe Mn v Al
Précip  precip  peaclp  precip  pracip pracip precip ecly precip preclp praclp preclp precp pracip puclp precip plldp precip precip precip precip precip pracip pretip prec precip praclp
mm mm  pHunds uSkm mISA Mg SA UrHA mgNA mgNt mgd mgd  mgd  mgr  mgd ugd ugh ugd ugd ugA ugd ugA ugl ug ugd ugh ugd uga
01-1893 48.50 0.06 2,00 4,80 o003 050 010 10,00
02-1393 45,80 0,04 1.00 230 003 030 0.10 10.00
931993 1210 0.23 250 820 004 05¢  0.to0 2500
04-1993 21,50 on 310 1.60 0.08 0.50 0.50 3,60
05-1993 32,00 022 4,60 55 012 070 010 .00
05-1993 4110 0.08 1.20 40 DO2 030 910 17.00
07-199) 54,10 0.03 080 9,50 003 030 g0 20,00
08-1993 §2,80 0.04 150 350 008 066 010 13,00
09-1993 93.00 0.03 270 150 005 03 020 12,00
10-1993 65,70 0.08 4,90 5.10 0,14 D40 060 9.00
11-1993 2780 0.13 6.70 510 078 050 080 18.00
12-1992 70.96 0,03 2.60 440 0,03 040 080 12.00
Max 98,00 0231 6,70 950 018 070 0.60 84,00
Min 2% 6.6y 0.80 150 003 030 010 9.00
WAver 50,86 0.08 254 4564 0.06 o4t 030 18,28
Sum 610.30
Concentrations at Zingst, DEOO09R, 1993 Wet only sampler, Weekly samples from Runge_9SC
Month rom off  mm PH L1 S04~ SOM—com  H¥  NHA+ NOX Na+ Mg+ CF Ca+r K+ cd Cu Hg Zn Cr Co Ni As Fa Mn v Al
precip precip  precip  precip  precip  precip precip prechy precip precip pracip precip precip precip precip precip pr'tlp precip precip precip precip precip pracip precip precip preclp  precip
mm mm  pHuns uSkm mgSA  mgSA veHA mgNA mgNA mgn  mgd  mgd  mgd  mgd  ugh ugd ugh ugt ugA ugh ugA ugd ugt ugh ugd upd ugh
01-1993
02-1993 45,80 0.02
03-1893
041393 21.50 .04
06-1993
06-1393 41,10 0,02
07-1993
081993 32380 D04
09-1992 98 .00 L
10-1992 4840 0.01
11-1393 27.80 0,02
12-1393 63,20 0.01
Max 98,00 0,04
Min 2150 oot
WAver 43,82 0,02
St 398,60
Concentrations at Keldsnor, DKDOOSR, 1993 Wet only sampler, , from DKO1L_WoO2
Monih menoff  mm pH k S04 SO4—comr  H+ N4+ NO3 Na+ Mg+ Ck Caer  Ks Cu Pb Hg Zn cr Co N A Fe Mn v A
Précip piecip  precip  precip  precip Precip Precip precip precip precip precip preclp precip precp pudp precip precip pracip precip praclp precip prechp precip precip precip precip precip
mm mm  pHunlls uSkm mgSA  mgsA weHA mgMNA mgNA mpd mgA  mpd  mpA mpA ugd ugl ugdt ugA ugd ugh ugA ugd ugA ugd ug ugh upt
01-1983 583 088 030 042
02-1933 435 048 020 025
031993 673 0.3 130 045
B4-1992 157 016 660 020
051893 113 0416 050 0.18
06-1393 129 015 0,30 047
07-1993 096 010 020 03¢
08-1933 118 018 030 044
09-1993 85 0,08 820 015
10-1993 144 D24 060 D4}
11-199) 601 LE L t60 0BT
12-1993 308 040 030 0.8
Max 673 089 1,60 @87
Min 065 003 020 015
W.Aver,
Sum
Concentrations at Keldsnor, DK00OSR, 1993  Wet only sampler, , from DKO1L_Wo2
Marih mmofl  mm pM L SO4— SO4-com  H+ N4+ NO*  Nat Mg+ Ck Carr K+ Cu Pb Hg 2n <r Co NI As Fe Mn v Al
precip  precip  precip  precip  precip  preclp precly pracip precip precip precip precip precip plecip pu:lp Precie preclp pracip precip precip pracip prscip pracip precip precip preclp precip
mm mm  pHuMs uS/cm mgSA  mgsA beHA mgNA mgNA mgAd  mgn  mgd  mgd  mgd  ugh ugd ugh ugA ugd ugh ugA ugd ugh vl ugd ugd ugd
01-1939) 110 04) 042 1060
02-1392 124 088 049 7.90
031993 3.28 350 183 14.40
04-1993 1,33 135 096 200
05-1343 1,98 184 082 1.80
06-1993 0.93 063 062 70
o7-1993 070 067 050 130
0B-1993 0,99 081 054 210
091993 074 038 042 130
10-1993 1.22 659 076 2,90
111993 193 062 103 11.20
12-1393 2.89 029 066 8,90
Max 328 350 183 440
in 0.70 029 042 1,30
WAver.
Sum
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Concentrations at Keldsnor, DKO0O5R, 1993 Wet only sampler, , from DK01L_WO2
Month mmeff  mm pH k SO4— BO4—cor  H+ NH4e NOIF  Na+ Mgés  Ch Ca+t K+ cd cu Pb Hg Zn cr Ca Ni As Fa Mn v Al
precip precip  precip  precip  precip precip precip precip preclp precip precip precip pracip precip precip precip precip precip piecip praclp preclp precip pretip precip preclp preclp precip
mm mm  pHuns  uSkm mgSA  mg SA ubHA mMgNA mgNA mgd  mgd  mgd  mgd  mgd  ugd ugA ugh ugh ugh ugd ugd ugd ugt up! ug! ugd ugd
01-1993 472

02-1993 478
03-1993 EX )
04-1993 5.05
05-1993 42
061993 450
07-1993 459
08-1393 458
08-1993 4,50
10-1993 435
11-1992 457
12-1992 442
Max S44
Min 423
WAver

Sum

Concentrations at Keldsnor, DK0OO05R, 1993 - Wet only sampler, , from DK01L_WOQ2
Month mmoft  mm pH k S04- SO4~-comr  Hs  NHA+ NO3  Na+ Mg+ O Ca++ Kt cd cu Po Hg Zn cr Co M As Fu Mn v A
precip precip  prsclp  precip  preclp precip proclp precip precip preclp preclpy precip precip precip precip precip precip precip pretip precip precip pracip pretip pracip pracp precip pracip
mm mm  pHubiE UuSKkmMm mgSA  mg St ueHA mgNA mgNA mgd mgd mgA  mpt mgd ugd ugA ugd ugd ugd ugd ugd upd ugd ugh ugd ugl ugl
01-1833 57.30

02-1893 10.20
031993 6,60

04-1993 18,30
08-1993 2410
06-1993 3190
07-1993 53,10
08-1993 68,60
09-1933 105 40
10-1989) 56.60
11-1991 40,90
12-1993 - 85,70
Max 105.40
Min 6.60

W Aver 46 56
Sum 558.70

Concentrations at Keldsnor, DKO005SR, 1993 Wet only sampler, Daily samples
Month mmoff  mm pH K SO4—~ SO4—com  H+  NEd+ NO3-  Na+ Mgs+  CF Caty K+ cd Cu Pb Hg Zn Cr Co NI Az Fe Mn v ~N
precip  praclp  pracip  preclp  precip pracip precip precip preck piecip precip precip precip pracip precip precip piscla preclp precip precip precip precip pracip precip precip precip precip
mm mm  pHunfs uSicm mpSA  mg S ueHA mgNA mghA mgd mgh mgA mgd  ingd  upd ugh ugd ugh ugd ugh ugt ugA ugh ugd ugd ugA ugd
01-1993 0.57 19.00

02-1893 088 17.00
03-1993 259 4.00
04-1993 1,22 9,00
05-1993 189 59,00
06-1993 [} ) 3100
07-1993 062 26,00
05-1993 089 26,00
03-1333 068 32,00
10-1993 1.08 44,00
11-1993 137 27.00
12-199% 061 38.00
Max 259 59,00
Min 057 400
WAver. 087 30.88
Sum

Concentrations at Anholt, DK000SR, 1993 Bulk sampler, Biweekly samples
Month mm off mm pH k S04~ $O04-cor  H+  NHE+ NO3-  Na+ Mg+ Ok Ca+t K+ cd Cu Pb Hg Zn [=3 Ca N As Fe Mn v A
prscip  pracip  preclp  precip  pracip precip precip preclp pracip preclp precip precip precip precip pracip precip precip  precip precip  precip pracip pracip precik precip  precip precip  precip
mm mm  pHunks uS/em mQSA  mgSA us HA mgNA mghA mgd  mgd  mgd  mgh  mgAd  wgd ugd ugd ugh ugh ugd ugh ugt ug! ugd ugh ugh ugd
01-1933 043 30,00

021993 1.10 50,600
03-1993 1,23 00
04-1993 265 11.05
05-1993 278 26,00
06-1992 0.80 19.00
a7-1993 055 21.00
08-1993 0,57 2500
a%-1993 0.95 1000
10-1933 065 31.00
1-1993 1.65 93,00
£2-1993 0.59 46.00
Max 278 11100
Min 043 19,00
WAver. 092 38.02
Sum

Concentrations at Anholt, DK0008R, 1933 Bulk sampler, , from DK01L_BS2_4
Morth mmeoft  mm pH k SO4- S04~ com  H+ NHe+ NOX  Na+  Nge+  Ck Ca+t K+ Ca Cu Pb Hg Zn cr Ge ] As Fe Ma v Ll
precip precip  pracip  pisclp precip  preclp pracip precip preclp precip precip preci precip precip precip precip precip preck precip preclp precly precip precip preclp precip precip preck
i mm  pHurls  uSAMm Mg SA  mg S usHA mgMNA mgNA mga mgh mgd  mgd  mpd  ugd ugd ugd ugd ugd ugd ugd ugd ugh ugh uph ugd ugh

01-1993 31 168 066 057
02-1993 687 087 040 032
031993 672 037 03¢ 027
04-1993 476 082 0,50 034
051993 404 059 160 282
06-1393 237 0.2 03 017
07-1993 343 040 030 020
08-1993 201 025 edo 012
05-1393 156 044 040 023
10-1393 218 026 020 022
11-1393 AT2 045 040 D26
12-1993 S45 067 030 024
Max A 169 180 28
Min 200 028 e 012
WAver. 471 058 041 036
Sum
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Concentrations at Anholt DKODO8R, 1993 Bulk sampler, , from DK0O1L_BS2 4
Monih mmoft  mm #H SO4- SO4—com  H+  NHe+ NOI  Nat Mg+ CF Ca+s K+ cd Cu Pb Hg Zn cr Co Ni As Fa Mn v A
precly  pracip  precip plltlp precip  precip precip precip peaclp precip precip piecp precip precip praclp pracip  precip pracip praclp praclp pracip preci precip piscip preclp precip precip
mm mm  pHumNtS uSkm mgSA  mgSA usHA mgNA mgNA mgd mgd  mgd mpd mgd  ugn ugd ugd ugd ugd ugd ugh ug ugh up ugd ugh ugA

01.1993 1.64 033 039 26.20
02-1993 1.69 0589 108 11,80
03-1393 1.77 130 107 140
04-1933 304 184 2,19 670
05-1993 314 1% 153 540
08-1993 108 100 054 3.90
07-1993 0,84 038 046 6.20
08-1993 0,74 047 048 3,70
09-1993 1.26 050 043 640
10-1993 0.8 043 05 380
11-1983 196 194 154 6,30
12-1993 106 036 0.70 10.30
Mux 314 181 218 2620
Min 074 033 039 kR
WAV 1.2 084 oM 840
Sum

Concentrations at Anholt, DKOCOSR, 1993 Bulk sampler, , from DK01 L_BS2_4

Monih mm oft mm pH k S04~ SO4—com  H+e  NH4¢ NO3-  Na+ Mg+ Ch Ca++ K+ Cd <u Pb Hg n cr Co N As Fw han v N
precip  precip  precip  pracip  pracip proclp procip precip pracip prect precip precip precip precip precip prsclp precip précip pracip pracip pracip pracip precip pracip praclp pracip peck
mm mm o pHunks uSkm mgSA  mgSA  usHA mgNA moNA mgd  mgd  mpd  mod  mgd  ugd  ugd  ugd  ugl  ugh  ugh  ugd gl ugl ugd wgd ugd  ugd
01-1983 453

02-1993 430
31992 441
04-1933 19%
051993 459
06-1993 472
07-1993 4.68
08-1993 4,50
03-1983 452
10-1533 4,50
11-1992 403
12-1992 434
Max 472
Min 385
WAver, 447
sum

Concentrations at Anholt, DKO008R, 1993 Bulk sampler, , from DK01 L_BS2_4

Monih mmoff  mm pH L3 $O4- SO4- o Ht  NHe+ NO3- Nav  Mp++  Ck Cav+ K+ <d Cu Pk Hg In cr Ca Ni As Fe Mn v Al
precip  precip  pesclp  precle  preclp  precip precip precip precip preclp precip precip peecip precip piecip precip precip preclp precip precip precip precip pracip precip precip pimcip preclp
mm mm pHunls  uSkm meSA  mg SA UsHA mgMNA mgMA mgd mg1  mgd mgd  mgd  wgd ugl ugh ugd ugd ugA ug ugn ugd ugd ugd ugh ugh
01-1993 79,20

02-1993 17.00
02-1983 15,70
04-1933 10.80
031993 1240
06-1992 62,60
07-1993 71.80
08-1593 3320
081993 68,50
10-1953 54 90
11-1993 3230
12-1993 77.60
Max .20
Mia 10,80
WAver, 46,83
Sum 586,00

Concentrations at Almmdlngen DK0021R, 1983 Bulk sampler, Blweekly samples
Manth mmoff  mm pH S04~ SO4—cofr  H+ N4+ NO3  Nar Mg+ Ch Ca++ Cu Pb Hg Zn G Ceo N As Fa Mn v Al
precip  pracip  precip pncip precip precip precip piacip pescip precip precip precip precip m-cln pn:lp precip precip precip pracip precip precip precip pracip preclp precip precip precip
mm mm  pHup#s uSkm mgSA  mgSA ueHA mgMNA mgNA mpd mgd mgd mgn  mgn  ugd ugA ugt ugh ugd ugh ugd ugA ugh ugd ugl uwgd ugd

01-1933 §1.80 430 032 0.70 5000 062 o067 253 o0 470 020 012
02-1983 55.80 416 141 1.29 7000 109 092 146 D018 260 010 D012
031993 5,90 423 168 1.87 5300 154 104 142 015 210 020 OH
04-1993 2080 424 1,78 1.74 5800 131 080 061 007 o060 030 007
05-1593 22,70 512 1,58 148 7.00 133 071 081 019 110 080 110
05-13993 430 435 0.97 992 4400 064 065 070 Q06 080 020 008
07-1993 83.00 441 084 0379 3900 0.3} 032 052 006 100 0t DOS
08-1993 &7.50 442 0.8 .81 3500 058 055 057 008 110 o010 041
09-199) 118,70 .50 0.86 0.81 3200 042 035 0E0 008 190 a2 009
10-1993 .70 4.59 0,70 063 2600 033 040 0T 016 1.30 03 o010
11-199) 52,80 4.0 2.02 1,88 S400 1,16 3,12 0B 010 140 043 026
12-1993 niJe 42 0.98 038§ 5500 061 087 t51 0.9 290 910 009
Max 11e.70 5,13 202 193 9400 154 112 253 03t 470 08 1,10
Ma 20,80 403 0.70 063 700 021 033 057 006 060 @10 005
WAver, 6582 437 1.07 0597 4642 0BT 064 109 014 133 0.2 D.13
Sum 789.80

Concentrations at Hailuoto FI0052R, 1993 Bulk sampler Weekly samples
Morth mmeff  mm pH 504~ SO4-com  H+ NHI+ NO3  Nat Mg+ Ca+td K+ [ ] Cu Ph Hg Zn Cr Ce NI As Fs Mo v Al
precip  precip  pracip pmclp ecip precip precip pracip precip piecip pracip precip preclp precip precip precip  preclp precip precip precip precip precip precip pescip Pprecip precip precip
Loyl mm  pHunks uS/om mg$4A  mgsA us HA mgNA mgNA mgA  mgd  mgd mgd  mgd  ugA ugh ugd ugh ugn ugh ugd ugt ugd ugh ugs ugA ugd

01-1993 2080 461 2660 ose 2500 019 047 173 0.1 250 020 00 010 358 270 43,70
02-1993 9.00 457 30,60 0.64 2200 019 049 224 028 336 050 047 070 11,30 6233 2631

031393 2850 449 33,00 (K11} 300 023 042 300 04 5§20 03 014 00T 287 366 647
04-1993 7.1¢ 3T 10460 436 17200 20t 1,84 071 012 0590 080 015 043 612 908 44 18
05-1993 12,50 4,84 19.70 1.09 1430 023 033 049 012 030 09 D016 007 567 182 3azs
06-19393 470 474 10.80 ¢35 1800 010 012 037 0602 090 040 004 001 1.7¢ 650 267

07-1993 6550 485 B20 0,23 1400 006 008 009 001 010 030 DD4e 000 281 066 REL)

08-1993 56.80 462 1340 046 2400 012 05 010 002 010 010 903 007 836 080 3.85

09-1993 19.80 442 20,10 089 3800 019 019 045 002 020 010 017 001 141 124 3.96

10-1933 26.90 457 18.20 0.58 27,00 078 027 057 009 100 010 007 004 089 1,06 49,97
11-1883 170 ERE 105.5¢ 332 171,00 107 158 115 020 15 060 048 050 565 11,91 176,10
12-1993 80,30 449 1600 0.27 3200 009 D40 016 002 020 090 004 006 265 2332 14.27
Max 80,30 485 108,50 4.3 17200 2 184 300 04 $.20 0.90 018 050 1130 119 844 18
Min 710 arr 8.20 023 00 008 008 00% 001 0 010 003 000 089 D50 2,67

WAver. 3187 459 2118 Det 3 019 ¢33 057 008 DBs 018 007 008 2377 234 3649
Sum 38240
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Concentrations at Haapasaarl FIO055R, 1993 Bulk sampler Weekly samples

Morth mmoff  mm pH S04~ SO4-com M+ Nrde NOX  Nav Mg+ Ca+s P Hp n cr Ca N As Fs Mn v L]
preclp  precip  precip prn:ip pracip precip praciy precip precip precip pracip prnlp precip pllclp nu:lp puclp precip  pracipy praclp praclp preclp precip precip précip  precip precip pracip
mm mm  pHumlls uSikm mgSA  mgSA ueHA MgNA mMGNA mgd  mpd  mpd  mpd  mgd ugd ugd uph ugd ugt ugd ugd ugd ugd upt ugh ugh ug!
01-1993 B.50 436 4140 a.as 4400 026 083 262 030 4,10 050 018 008 4398 422 34,59
02-1943 .00 42t 56,90 213 6100 042 115 216 033 320 140 022 015 381 1080 191,46
03-1993 14,20 A 4140 165 §200 087 080 05 009 0% 070 010 036 312 518 5423
04-1993 15.00 417 4420 205 6800 075 078 021 008 040 100 012 a1 277 44) ERES
05-1993 160 570 41.70 205 200 092 123 095 049 130 210 136 013 601 291 5221
06-1993 28B40 45 17.00 o.M 260¢ 006 018 (28 007 030 040 004 003 148 107 1249
07-1933 £9 50 482 12,60 048 1500 092 0.09 0.36 008 0.50 .30 0.07 0.03 119 1,14 7.99
08-1993 B0 B0 435 11.00 0.78 1400 033 030 041 008 06D 040 040 003 658 203 1145
09-1993 10.00 487 9.80 030 1300 003 097 022 004 030 020 003 001 31 035 3.50
10-1993 4140 4,37 31,30 1.13 4300 015 046 088 021 140 080 0230 007 085 506 19.79
11-1993 140 451 47,50 186 200 046 1,18 153 040 360 240 0.30 01 1.88 702 22,32
12-1993 46 40 452 31.50 1.14 W00 027 G673 083 022 170 1.20 017 8,07 420 15.69
Max £9 50 570 56,90 2.1 800 092 123 262 04% 420 310 136 026 807 10@0 191,46
Min 140 417 9.80 0.3¢ 2.00 0,03 003 021 0,04 0,30 0.20 003 001 .88 035 .50
W.Aver 2568 4562 24,59 0s? 2858 026 042 054 013 103 0,66 920 006 37 304 2066
Sum 308,20
Concentrations at Tvarminne, FIC056R, 1993 Bulk sampler, Monthly samples
Merh mmof mm pH K S04 SO4-com  H+  NHé+ NO3F Na+ Mg+ Ch Ca+t K+ ca Cu Pb Hg n cr <o N As Fe Mn v N
pracip precip  pracip  precip  precip precip precip precip preclp precip precip precip precip precip precip precip precip precip precip precip precip precip prscip pracip pracip precip precip
mm mm  pHufNt uSkm mgSA  mgsA usHA mgNA mgNA mgd mgh mgd mpd  mpd g ugd ugA ugh ugh ugd ugd ugaA ugA uph uga ug ugA
01-1993 5320 448 36,00 0.80 021 053 297 028 440 020 026
02-1933 26.60 4.40 44,00 1.50 036 0.34 2.00
03-1993 48.20 440 46,00 1560 110 095 086 014 150 040 009
04-3933 2130 410 5900 230 106 093 047 040 0B0 060 011
05-1993 5.80 71.00
06-1993 39,60 460 23,00 1.00 D19 036 047 008 o.7a 060 0,32
07-1993 54,60 520 11.00 0.60 014 014 043 00% 070 040 016
08-1993 141,50 450 2400 030 020 026 632 007 080 D20 0B
09-1893 47.50 490 0,00 t.00 021 0.30 240 04 4.50 060 063
10-1933 6580 460 25.00 0.30 043 039 05 00% 090 030 060
141993 6,80 410 92.00
12-1993 84,10 4.90 3.00 0.20 0,12 016 047 002 040 004
Max 141,50 520 9200 230 140 095 297 QM 450 DEO0 065
Min 5.80 10 900 0.20 042 014 017 002 040 020 004
W Aver 5042 460 274 0.88 0.3 039 o7 o 139 027 024
Sum 605.00
Concentrations at Jomala, FI0057R, 1993 Bulk sampler, Monthly samples
Monih  mmofl  mm pH kK SO4- SO4-corr  H+  MHA+ NO3-  Nat  Mge+  CL Catt  Ke cu Pb  Hg Zn e Co N As Fa  Mn v At
precip  preclp  precip  preclp  precip preclp praclp pracip precip pracip pracip pracip pracip precip precip prsclp pracip precip precip precip precip preclp precip precip precip precly precip
mm mm  pHurds uS/cm mgSA mg SA uaHA mgNA mghA mgd mgd  mgd mgd  mgd  upt ugd ugd ugA ught ugh ugh ugh ug! ugd ugd ugd 1]
01-1993 39,080 4,14 3200 070 043 065 t7¢ 023 3a0 030 012
02-1992 2820 430 39,00 1.60 120 091 2.90
03-1992 30,30 480 24.00 0.9¢ 095 076 045 008 060 020 012
04-1993 18,20 4.20 54.00 2.00 1,10 092 029 0,05 D60 0.30 017
05-1993 7.20 230 0.87 1.8¢
06-1992 58,70 $.10 11,00 040 036 026 617 003 03 020 006
071993 4730 500 13.00 060 028 023 029 005 040 030 012
08-1933 110,80 4.60 23.00 0.90 48 037 03 008 060 020 018
08-1992 30,60 5,70 11,00 0,50 057 028 030 006 050 020 024
16-1883 R R 460 24,00 0.90 o5 04z 04 005 070 020 010
11-1993 25,90 4.00 240 247 230 0368 370 100 047
12-1993 82,90 4,30 38,00 0.80 050 0J5 0Bt 010 130 010 0.07
Max 110,80 5.70 54,00 400 2190 247 230 036 70 1.00 D47
Min T.20 414 11,00 040 028 023 Q17 DD} 030 040 006
WAVS. 45687 4.40 2400 1.00 06t 060 057 008 w15 023 013
Sum 562,40
Concentrations at Rahja, FIO058R, 1993 Bulk sampler, Monthly samples
Manih mmoff  mm pH K SO4— SO&-comr  H+  NHA+ NO3 Navy Mg+ CkH Ca+s K¢ cd Cu Pb Hg In Cr Co N Az Fe Mn v AN
precip precip  precip  pracip  precip piecip praclp precip precip precip precip precip precip precip precip precip precip pracip precip  precip precip precip precip precip precip precip preckp
mm mm  pHunlts  uSkMm mgSA  mgSA uaHA mgNA mgNA mgt mgdA mgA  mgd  mgd  wgd ugd ugh ugd wgd ugd ugd ugd ugd ugl ugh ugA ugh
01-1993 42,60 436 3500 080 024 053 172 023 330 020 028
02-1932 1050 4,50 42.00 110 024 078 4,80
031392 18,60 4.50 39.00 110 04y 071 379 024 340 040 027
04-1993 2230 4.50 27,00 1.00 056 055 043 004 060 010 0.2
051993 15.70 620 45.00 240 086 170
06-19%3 26,70 520 19,00 D40 001 002 021 009 040 020 053
07-1993 78,00 3.80 6.00 030 001 002 £J2 010 030 010 049
08-1993 4590 4By 13.00 0.50 013 044 D015 004 0320 020 017
09-1993 1550 590 18,00 1,10 0t a4 03 017 040 020 170
10-1993 §5.80 5.50 9.00 040 006 012 028 012 0.50 620 0B8
19-1993 320 5.20 64.00
12-1393 2979 4,50 22.00 0,50 019 ©53 033 007 040 €10 017
Max T8.00 6.20 64.00 240 07e 08 379 0.31 480 040 1.70
Min 3.20 436 600 a2e 001 00z 0.2 0.04 0.20 018 017
W Aver 3nn 515 ALE: S 0,62 017 029 0% 0N 1.04 0.t6 046
Sum 37450
Concentrations at Ylimarkku, FIO059R, 1993 Bulk sampler, Monthly samples
Monii  mmoff  mm H [ $O4— SOd—com H+ NrRd+ NOX  Na+ Mgss Gk Cak K+ cd cu Pb Hg Zn cr Co Ni As Fe MR v A
precip  precip  precip  pracip  precip precip precip preclp pracip pracip praclp piecip precip preclp precip precip precip precip precip pretip precip pracip precip precip preclp precip precip
mm mm  pHunHs uSicm mgSA  mgSA usHA mghNA mgNA mgd  mgd  mgA mgd  mght  ugd ugh ugd ugd ugd ugd ugd ugh ugd ugd ugd gl ugl
01-1993 50,30 485 400 070 650 045 083 011 170 010 G610
02-1993 940 420 700 350 176 119 240
03-1993 2440 4,30 4800 220 120 0862 .80
0d-1233 46 40 4,30 700 130 081 088 028 006 45 020 o¥
05-1993 1220 5.00 51.00 3.60 078 070
06-1593 4930 4.50 27,00 1.10 073 027 017 005 030 020 915
07-1993 87.00 440 2700 030 033 022 011 004 020 030 007
0B-1993 108,00 480 19,00 0.80 033 020 029 004 050 0190 D047
08-1993 3060 4.70 26.00 160 130 033 0.27 0.05 0.50 020 0.2t
10-1893 7240 480 23.00 030 D68 040 020 003 04D 010 014
11-1833 12.30 4.3 7200 240 230 224
12-1993 12270 5.50 4.00 010 013 009 0.03 0.0% 0.20 0.0t
Max 12270 550 73,00 360 290 2.24 089 on 240 03¢ 021
Min 940 420 4.00 040 0,13 009 033 o001 020 010 o001
WAver 5208 LR} 2396 096 0.57 035 on 0.04 0,50 012 010
Sum 52500
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Concentrations at Slpoo

FIOD60R, 1993 Bulk sampler,

Monthly samples

Maonin mmolf  mm pH SO4— SO4-cor  H+ MY NOX  Na+ Mg++ Cb  Cavs K¢ Ce Cu Po Hg Zn cr Co M As Fe Mn v A
precip  precip  precip mc& procp precip peecip  precip preck precip praclp precip precis precip precip precip piecip precip preclp precip pracip precip pracip precip precip precip precip
mm mm  pHuUnNS uSkm mgSA g SA ueHA mgMNA mpNA mgAd mpA  mgd  mgt  mgAd  ugd ugh ugd ugh ugd upt uph ugA ugt ugd ugh ugh
01.1953 66,20 420 2900 070 025 051 075 010 150 020 013
02-1993 23,50 440 700 134 032 081 0BE 014 150 070 oso
03-1993 35,60 430 st 220 095 103 105 016 160 030 078
04-1993 19.80 450 4300 220 119 078 140
Q8-1993 10.70 6,10 35,00 140 .02 120
06-1993 55.60 510 11,00 0.60 012 002 024 ©0OE D4¢ 030 038
07-1993 105,80 500 10.00 0.50 GOT 003 012 Q004 020 030 017
08-1993 12830 470 16,00 .70 916 027 015 064 030 020 0327
0%-1993 1640 5,70 £.00 040 008 002 016 004 030 020 054
10-19393 63,10 450 27,00 1,10 056 052 D048 006 030 030 935
11-1993 470 540 81,00
12-1993 76.00 5.70 18.00 100 040 D061 041 009 060 140 022
Max 12830 610 6100 220 149 10) 105 016 160 140 078
Min 470 420 5,00 040 007 002 012 o004 020 020 013
W Aver. S0.47 485 2182 083 030 038 033 00T 063 044 026
Sum 605,70
Concentrations at Korppoo, FI0062R, 1993 Bulk sampler, Monthly samples
Morth mmcll  mm pH S04~ SO4—com  H+ NH4+ NO> Nav Mges CF  Casr K+ ca Cu PB Hy n cr Co N As F» Mn v Al
peaclp  preclp  precip puch precip precip precip preclp preclp precip precip pracip precip precip praclp precip precip praclp pracip prsclp precip precip preciko precip pracip pracip precip
L mm  pHunlis uSkm mgSA  mgsSA UsHA mgNA mgNA mgl  mopd! mgd  mgd  mgd  ugd ugh ugd ugA ugl ugA ugA ugh upA ugd ugd ugh ugd
01-1953 4470 431 B0 0390 040 077 330
02-1993 2910 460 2340 0.80 024 051 062 013 100 9080 Q.11
03-$993 39.90 460 2500 090 064 081 030 005 050 630 006
04-1993 17,70 410 67.00 260 14 117 1.10
051993 730 550 5700 40 159 140
06-1993 49.90 4.30 18,00 0.50 008 021 D4} 005 070 020 047
07-1993 66,50 5.80 11.00 azo 004 002 03 008 G50 030 155
0B-1993 110.80 5.00 11.00 0.60 061 002 045 009 080 030 030
03-1993 3780 550 600 030 001 002 035 005 050 020 G14
10-1993 [AKT] 450 24.00 080 037 D37 032 005 05 820 00%
11-1933 12,80 96.00 2.80 13 207 270
12-1583 97.90 430 38,00 0.90 047 DT+ 053 007 090 o040 006
Max 110.90 5.80 s8.00 340 136 202 0862 013 3.30 060 155
Min 7.30 4.0 6.00 0.30 00t 002 030 005 050 010 006
WAver 4365 471 2490 085 029 042 036 006 095 021 031
Sim 395,80
Concentrations at Prella LT001SR, 1993 Bulk sampler, Monthly samples
Menih mmolt  mm pH SO4~ SO04—com  H+ NHé+ NO3F  Nas Mg+  CF Casd K+ cd Cu Ph Hg 2n = Co N As Fe Mn v N
pracip  precip  precip pn:h precip precip precip precip precip precip precip precip precip precip preclp precip praclp preclp precip precip precip pracip precip preclp precip precip precip
mm mm  pHunks uS/em mYSA  mgSA ueHA mgNA mgM1 mgd mgAd  mgd mgd mgd  ugd ugA ugA ugt ugh ugh ugh ugh ugh ugl ugd ugh ugA
01-1933 19,80 452 4,00 181 085 2720 419 130 161 010 60 080 15.30 3.00
02-1993 €70 538 38000 791 026 219 5300 8280 640 290
03-1993 38,00 481 93,00 254 154 144 1000 1640 160 D50
D4-1993 276 430 466 237 182 4% 800 1200
05-1593 14.20 4.1t 242 186 1.3 130 .20 110 027 018 6,30 6,40
06-1593 4830 433 083 030 040 114 176 050 010 023 1360 30 24.00
07.1993 34.70 5.96 50,00 111 156 048 530 930 080 @70 023 460 180 26.30 420
08-1933 W5 0 422 59,00 225 079 082 420 40 120 055 D015 950 260 16,30 36.70
031933 6600 433 1700 128 037 024 075 180 020 021 067 390 170 10.00 3.00
10-1393 3930 am 16000 432 208 153 2100 3310 2060 1M 0D7T 2040 11.20 35.00 2.80
114993 1860 428 4200 990 106 088 197 350 070 025 0DA7T 3400 30 1540
12-1993 59.40 4.26 B1OG 202 088 095 B34 1390 160 063
Max 105,30 5.96 38000 791 237 219 5300 62,80 1200 280 023 3400 1120 3500 26,70
Min 270 an 17.00 0,63 02 024 075 170 020 010 @O7T 29¢ 0.60 10,04 z.80
W Aver. 4277 462 5853 2,03 112 079 735 1178 118 0B1 012 BAT 255 1332 1146
Sum 5t3.20
Concentrations at Rucava, LV0010R, 1993  Official rain gauge,
Month  mmeffl  mm pH k  SO4- SO4—com  H+ NHe+ NO3 Na+ Mg+ Ck  Cass K¢ €4  Cs  Pb Hg Zn Cr Co Ni As Fs Mn v A
precie  precip  pracip  piacip  precip  pracip piocip precip precip precip precip preci preclp precip precip precip precip pracip pracip pracip precip precip precip piecip precip precip pracip
mm mm  pHounlls uSkm mgSA mgSA UbHA mgNA mgNA wmgd mgd mgd  mgd mgd ugh [7-1] ugA ugt ugh ugd ugt ugt ugh ugd ugd ugh ugh
01-1993 82,90
02-1993 4120
03-1933 4010
04-1893  18.20
051993 11.90
06-1993 83,50
07-1983  127.00
0B-1993 152,30
09-1983 68,80
10-1993 23180
11-1993 1146
12-1993 7570 —_
Max 152,30
Min 1140
WAver. 5208
Sum
Concentrations at Rucava, LVO010R, 1993  Bulk sampler, Daily samples from LVO1L_bd10
Month mmof  mm pH k SO4— SO4—com  H+ M+ NOX> Na+ Mg+  CF  Caés  Ks Cu Pb Hg In cr Cao NI Az Fs M 19 A
precip precip  precip  precip  pracip precig precip precip precip pracip preclp precip preclp precip pr-clp preclp precip pracip precip precip preclp preclp precip precip preclp pracip prack
wm man pHUMS  USkm mgSA  mgSA ueHA mgMA mgMA mgd mgd mgA mpt mgt  upd ugh ugh ugh ugh ugA ugh ugh ugd ugh ugd ugd ugh
01-1993 170 031 059 810 120 061
02-1993 .50 039 033 030 080 133
031393 1.30 097 080 250 a7e 173
04-1993 1.80 264 068 050 150 1M
05-1983 130 1,70 085 050 890 483
061993 0.30 642 026 040 070 008
07-1993 0.50 026 D067 030 020 047
08-1993 0.80 018 o018 020 040 026
091993 040 032 037 o010 050 007
10-1993 080 832 036 050 070 o021
11-1993 100 088 061 100 130 079
12-1993 050 027 0953 100 0,60 038
Max 1,70 264 085 8,10 890 583
Min o40 018 G616 010 020 007
WAV, 07 041 045 139 05 055
Sum
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Concentrations at Leba, PLO004R, 1993 Bulk sampler, Daily samples
Monih mm off mm pH k SO4--  SOd=— conm H+ NH4+ NO3-  Nas  Mg++ Ok Ca+e K+ cd Cu Pb Hg In cr Co Ni Ax o Mo v A
precip precip  precip  pracip  precip precip precip precip precip preclp precip precip precly precip precip precip preclp preclp praclp preclp precip precip precip precip pracip precip pracip
mm mm  pHunHt wuSicm mgSA  mgSA us HA mgMNA mgMNA mgd mgA mgd mpd  mgd  ugh ugd ugh ugA ugh ugh ugd ugh ugh ugh ugA ugd ugd

01-1993 4730 +.50 026 063 257 04) 4490 030 044
02-1992 38,80 448 066 029 047 173 020 330 020 030
031993 36,40 451 1.08 063 053 157 022 330 040 02t
04-1933 1160 418 232 104 103 141 047 2™ 070 033
051993 8.40 435 132 073 058 076 006 160 030 027
06- 1993 4770 434 0.56 034 046 037 005 110 010 015
07-193) 85,80 4.35 088 C41 041 04Z 005 1.00 020 045
08-1993 11540 445 077 047 042 042 005 0.7 010 009
03-1533 80,50 431 100 026 045 043 007 076 D20 003
10-1992 17.70 410 130 033 078 00 0142 170 030 007
11-1993 18.80 415 101 046 071 D30 005 030 020 00
12-1993 £3.20 4.26 672 Q.20 053 185 020 340 020 011
Max 19540 461 232 1.04 103 257 D4d LR 070 044
Min R 410 0.56 026 041 030 DOS 0.70 0.10 007
W Aver. 4813 438 0.8t 040 052 096 013 181 021 018
Sum 577.60

Concentrations at Leba, PLO004R, 1993 Wet only sampler,
‘Wonth mm off mm pH [ 1 SO~ SO4- oM He N+ NO3  Na+ Mg+ C+ Ca++ XK+ Ca Cu Ph Hg Zn <r [of'] NI As Fe M v A
precip praclp  precip  precip  precip pracip proclp pracip preclp precip preclp preclp precip praclp precla precip precip piecip precip precip pracip pracip pracip pieciz preclp precip preclp
i mm  pHuns uSkem mgSA  mg SA UsHA mgNA mgMNt mgd mgd  mgd  mgd mgh  upd ugh ugd ugh ugh ug ugd ugA ugd ugh ugA ugh  ugld

01-1993 066 DB8S 492 858
02-1993 062 151 568 8,08
0%1993 071 096 803 14.85
04-189 056 44 561 1551
05-1993 058 244 36 1735
06-1992 063 053 480 13,08
07-1993 021 028 315 9,51
08-1993 010 953 132 7.08
09-1333 c1r 104 191 710
10-1993 024 487 221 1359
111993 oM 588 325 1517
12-1993 013 135 172 s
Max 0.74 586 603 17.95
Min 010 028 132 6.1
W Aver 03} ti¥ 2123 9.2¢
Sum

Concentrations at Leba, PL0004R, 1993 Wet only sampler, Biweekly samples
Monit mmoff  mm pH k SO4~ SO4—comr  H+  NH+ NOY  Na+ Mge+r € Casr K+ Cd Cu Po Hg Zn cr Co Ni As Fs M v Al
precip  praclp  pracip  preclp  pretip precip prectp precip precip precip precip precip precip precip precip precip precip preclp preclp praclp precip precky precie preclp preclp precip pracip
mm mm  pHunits uS/om mgSA  mgsA ueHA mgMNA mgNA mgA mgh mgd mgh mgt  ugd ugd ugh ugd ug ugA ugh ugh ugt ugd ug ugd ugd

01-1992 4730 444 0.7% 025 060 225 o028 370 o020 021
02-1953 38 .80 442 .62 ¢28 055 162 0415 290 010 022
03-1993 36 40 443 097 ¢70 067 0839 08 190 02 028
04-1993 1160 423 189 1,04 10z 051 0.10 .70 050 020
05-1393 B840 418 1,00 0530 0538 05 007 0% 020 022
06-1393 4770 440 055 040 046 026 006 060 010 015
n7-1993 8580 432 0,30 048 040 G232 0D 0.70 0.20 013
08-139) 11540 439 070 044 042 033 005 0,60 0.50 0.06
09-199) 80,50 4,30 1,08 028 044 036 006 070 020 007
10-1993 17,70 413 139 a2 079 0375 013 160 030 007
14-1933 18.80 40 0.87 03 DE2 02T 004 050 G20 00%
12-1993 69.20 4.22 0.64 024 D58 155 947 2.80 0.10 0.09
Max 11540 449 169 1.04 102 225 028 in 650 028
Min 840 412 0.55 024 D43 027 004 950 010 005
W Aver. 48.13 434 0.83 03% 051 078 010 142 017 012
Sum 477,60

Concentrations at Rorvik, SEQ002R, 1993 Wet only sampler, Daily samples
Month mem et mm pH £ S04 SO4--corr M+ NHé+ NOF Nas Mg++ Ck Casd K+ Ca Ccu Pb Hy In <r Co NI As Fe Mn v A
precip  precip  precip  precip  precip pracip precip precip preciy precip precip precip precip precip precip preclp precip pracip precip precip pracip precip precip precip piecip  pracip pracis
mm mm  pHunlls uSkm mgSs  mgSA usHA mgNA mgNA mgd  mgs  mgd mgd  mgd  ugh ugd ugh ugl ugh ugd ugl ugl ugt ugh ugh A ugA

01-1943 100,80 1.4 028 037 WD 196 17860 050 D036
032-1993 21,10 1.44 124 1.4 204 025 350 01e 012
031993 1150 168 21t 168 13 D18 220 o020 009
04-1993 1840 3 280 281 137 D22 230 050 on
051983 57,80 064 059 032 052 on D30 030 027
06-1993 2370 1,09 05) 038 120 017 240 010 006
07-1983 122,60 068 03¢ 0.3 131 023 140 040 008
08-1993 BOAQ X3 o041 040 097 0.3 1.80 0.10 007
09-1992 33,60 158 074 064 020 008 053¢ 080 009
10-1993 53,60 053 027 044 D44 00 090 010 0143
11-1993 36.30 133 094 112 204 028 35 020 01%
12-1993 86.30 1.02 055 079 22y 030 410 010 &.10
Max 122,60 324 280 281 1010 118 1780 060 036
Miny 11.50 053 027 031 020 008 050 G106 006
WoAver 54 34 1.01 057 089 270 0 484 032 015
Sum 652,10

Concentrations at Hoburgen, SE0008R, 1993 Bulk sampler, Monthly samples
Monih mmoff  mm pH k SO4-- SOd-corr  H+  Nrd+ NOI  Na+ Mg+  Ck Ca++ K+ < Cu Fb Hyg In Gcr Co N As Fe Mn v A
precie  praclp  precip  pracle  peecin precip pratip pracip precip precip precip precp precip preclp preclp piacip  precip precip precip precip preclp preclp precip  pracip precip prack precip
mm mm  pHunlts uSim mgSA  mgSA veHA mgMNA mgNA mgd mgAd  mgd  mpA  mgA  ugd ugA ugA ugh ughd ugd ugh ugh ugd ugd ugh ugd ugh

01-1992 3r.10 207 047 088 1542 230 2790 140 079
02-1992 2050 t13 059 1,00 290 040 440 080 026
03-1993 29 80 178 152 155 303 043 450 110 038
04-1933 B850 4.06 213 284 239 038 240 1560 024
051392

06-1993

07-1393

08-1593 6370 1.00 328 08 072 018 120 100 070
091333 106,40 058 137 0o 072 D14 130 0,50 0.26
10-1393 57,60 .87 0% 067 08 017 150 020 024
11-1883 29,90 283 139 181 120 0.22 180 a4c 027
12-1393 4570 1,10 L] 1.03 188 023 290 020 018
Max 106.40 406 328 2B4 1542 210 2790 150 079
Min 8,60 0.58 D47 021 072 014 120 020 0.8
WAver, 4,37 128 141 082 261 033 448 G67 028
Sum 399,30

Page 21 of 37



Concentrations at Vavihill, SE0011R, 1993 Wet only sampler, Daily samples
Manth mmoff mm pH k SO4—- SO4-com  H+ NHe+ NOX> Na+ Mgk Ck Catd K+ [ Cu PB Hg Zn cr Co NI As Fs M v AN
precip  precip  precip  precip  precip pescip peoclp  precih precip precip preclp precip pracip preclp precip pracip pracp precip  precip precip precip precip precip precip precip precip pracip
mm mm  pHuis uSicm mgSA mgSA usHA mgNA mgNA mgd  mgd  mgd  mgd mgd  ugh ugd ugl ugA ugA ugh ug! ugd ugd ugd ugt ugh ugh

01-1993 68,50 0.7 041 043 248 030 449 020 012
02-1993 3780 125 088 072 122 9096 230 010 511
03-1993 18,70 149 173 111 099 015 210 D40 009
H4-1993 17.50 156 154 121 043 Q10 090 040 007
05-1393 1.50 182 184 111 07 013 130 050 0.12
05-1983 48.90 0,87 052 043 054 010 130 o710 007
07-1993 17510 0.5¢ 032 027 107 04 210 030 007
03-1933 106.80 kgl 060 051 DM 005 070 o1e a4
05-1993 81,90 048 024 01 015 003 040 016 003
106-1993 60,60 065 036 029 035 006 o 0.10 .08
11-1993 37,90 1.27 087 078 030 D006 060 010 017
12-1993 9540 077 057 068 070 Q16 120 010 006
Max 175,10 162 184 11 246 030 440 050 097
Min 17.50 045 02 021 015 003 040 010 003
W Aver. €5.88 078 057 049 CE4 012 162 018 008
Sum 730,60

Concentrations at Aspvreten, SE0012R, 1993 Bulk sampler, Monthly samples from SEO1L_bulk12hm
Mondh mmofft  mm pH x SO4~ SO4-cam  H+ NHe+ NO3  Na+  Mg++  Ck Cas+ K+ Cu Hg In cr Ca N Ag Fa Mn '] N
Preclp  precip  preclp  precin  prack  preclp precip precip pracip praclp precip precip preclp precip pracip precip puclp precip precip precip preclp precip preclp precip precip precip praclp
mm mm  pHUMKs uSicm MgSA  mgSA us A mgNA mgh4 mgd mgd mgdA  mgd mgd LA ugd ugh ugd ugd ugd ugh ugA vgA ugA ugd ugl ugd

01-1993 92,00 003 03 094 44 027 002 024 015 2006 343 063
02-1993 ar.00 0603 045 077 318 D29 003 ¢85 010 1443 300 046
03-1933 089,00 0po7 102 26t 798 034 004 061 029 2877 426 155
04-1993 15,00 015 196 658 1182 050 005 050 142 3925 337 164
05-1993 1,00

06-1993 57.00 o010 167 114 1409 021 004 049 011 2134 TEE 058
071983 200

08-1993 66,00 .04 0,72 229 484 015 0.02 0.24 027 2318 230 056
09-1993 46.00 0.017 G544 091 338 015 0.0F 021 041 1233 240 087
10-1993 49.00 0,08 661 413 733 022 003 029 056 2509 351 231
11-1393 28,00 017 325 7.09 1781 029 Q.04 t.75 157 3521 342 567
12-1933 146,00 009 53 1.68 870 018 GO03 D042 0.63 8.32 144 088
Max 148.00 017 661 T.09 1409 050 005 176 157 3928 Jee 567
Min 1,00 001 034 077 318 05 001 013 010 9,32 144 046
WAver. 417 006 291 246 698 022 003 D042 038 1825 30T (14
Sum $50.90

Concentrations at Aspvreten SE0012R, 1993 Bulk sampler, Monthly samples
Month mmeff  mm aH SO4-- SO4—-comr  H+  NHE+ NO3  Na+ Mg+  Ck  Ca+s Ke Cd Cu Pb Hg Zn Cr Co Ni As Fe Mn v L
pracip  precip  pracip pr.clp precip precip precip pracip preclp pracip preclp precip pracip preclp precip precip precip precip  precip Piecip precip precip precip precip pracip precip precip
mm mm pHuniis  uSim  mg SA mg 54 UOMA mgNA mgiNt mgd  mgd mgA mgd  mgA uph ugd ugd ugh ugd ugd ugA ugh ugd ugAd ugl ugd ugd

01-1992 3250 0,36 910 024 077 0N 130 020 DDO6
07-1993 21,10 029 017 020 ¢41 005 060 010 011
031993 1570 0.87 040 @73 D030 006 040 03 00T
D4- 1993 2078 269 093 0%% 0¥ 007 060 03 008
051393 300 1.89 0.35 135 050 074 130 260 530
06-1993 74,50 0,67 207 022 D022 093 040 D30 04E
07-13%3 42,00 097 067 047 020 008 060 050 026
081993 52,90 0.88 050 037 820 005 050 910 015
031993 56,70 0.58 007 016 047 008 080 020 0.4
10-1993 59,90 1,08 .61 048 D40 012 0.70 040 026
11-199) 29,90 100 D48 045 062 009 110 010 0.8
12-1993 6340 083 026 059 039 006 080 010 005
Max 74.50 269 o7 135 om 974 1230 280 530
Min 2,00 0.29 007 06 020 605 Q40 010 005
WAver. 3336 085 ¢67 041 037 003 a7t o026 022
Sum 472,30

Concentrations at Arup, SEG051R, 1993 Bulk sampler, Monthly samples, from SE01 L_bulk§1hm
Monih mm off mm pH k S04~ SO4~—comr  He NH4+ NOF  Nas  Mge+  C Ca+d M4 <d Cu Pb Hg n =] Co N At Fs Mn ¥ L]
precip praclp  precip  precip  precip pracip pracip precip praclp precip precip piscip precip precip precip precye praclp pracip precip  precip precip piscip preclp pracip precip pescly  precip
mm mm  pHurds  uSkm mg SA mg SA usHA mQMNA mghNA mgh  mgA mgA mgA  mgd ugh ugd ugl ugh ug! ugA ugd ugA ugh ugh ugd ugd ugd

01-1993 104,00 005 060 204 559 033 00z 051 022 1583 604 086
02-1993 18,00 026 152 728 1310 013 004 071 065 3556 37 1,74
031993 45.00 009 123 493 B63 021 004 051 035 2270 467 154
04-1993 5,00

05-1993 15.00 408 176 378 14.14 0,65 007 042 0239 9877 3292 187
06-1993 41,00 007 122 249 1323 023 004 031 026 3915 1840 1,19
07-1993 150,00 003 076 129 375 008 001 014 010 973 201 044
08-1393 46,00 o0E 138 7B 020 003 035 032 2578 641 137
08-1993 89.00 003 1564 1.28 29 019 0401 019 013 Tas 20v 074
10-1993 71.00 0.05 261 255 569 o018 002 027/ 033 1693 3129 1311
11-1893 20.00 018 336 783 1814 037 004 1M 102 2721 35 503
12-1933 99,00 009 1,3t 38 748 016 002 036 045 1025 138 1,02
Max 150.00 026 261 7.8 1814 065 007 1.3 162 9877 3292 503
Min §.00 003 060 128 29 008 DDV C14 010 745 1038 Q44
WoAver. 58,58 006 126 749 662 D20 002 D35S 0329 1773 491 1,08
Sum r03.00

Concentrations at Arup, SE0051R, 1993  Bulk sampler, Monthly samples
Month mm off mm pH S04 SO4— com H+ HNHEF NOI Nat  Mged Ck Cave K+ Cd Cu Pr Hg Zn Cr Co Ne As Fe Mn ¥ M
precip  precip  precip puclp precip  precip precip pracip precip precip preclp preclp precip precip precip preclp precip precip precip precin preclp precip precip  precip precip precip precp
mm mm pHUNKS uSKkM mgSA  mgSA usHA mgNA mghNA mpghA  mgdA  mg mgA  mgAd  ugA ugA ugh vgd ugh ugd ugh ugh ugd ugd ugA ug1 ugA

01-1993 139.90 0.9 038 040 234 D268 440 020 519
02-1993 57,50 142 106 087 034 012 160 050 D4
03-1993 EYRL 1.82 2148 115 185 0.1 320 050 022
041993 850 3 287 207 15 018 310 100 230
os-1993 22.00 147 295 08 05 022 130 040 300
061393 5410 1.1 066 056 055 012 1.00 030 025
07-1993 143,70 058 033 0329 62 005 070 010 005
08-1933 &850 078 056 057 028 0405 0.60 040 000
09-1933 111.50 0.80 022 022 029 007 0.50 030 011
10-1993 92,00 A4 D44 038 019 003 040 010 007
11-1993 2740 137 037 070 050 006 070 QM 0%
12-1993 104,00 0,95 057 063 087 012 160 020 012
Max 149.70 3 87T 207 2. 028 440 100 300
L. .50 055 022 022 019 003 040 010 005
W Aver. 12.77 0.88 063 051 DR 012 1.5 02y ox
Sum 873,30
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Concentrations at Ricklea, SEG053R, 1993  Bulk sampler, Monthly samples
Month i ol thm pH 4 SO4— SO4—com  H+  NHA+ NO3-  Na+  Mgs+ Gk Cast Cd Cu Pb Hy In cr Co M Az Fe Mn v Al
precip  precip  precip  precip  precip pracip praclp peaclp precip precip precip preclp precip precip preclp pracip precip precip pracip pracip precip pracip pracip precip  pracip pracip precks
mm mm  pHumis uSkm mgSA  mgSA usHA mgNA mgNA mgd mgh mgd mgd  mgh wugd ugl ugh ugd ugh ugd ugd ugd ugd ugA ugh ugd ugd

01-49%3 16,60 0,13 00% 0I5 026 003 040 0.02
02-1993 5.00 [ R3] 027 0k82 119 013 180 050 043
03-1993 19.90 056 024 029 035 006 0S50 010 008
04-1993 790 L.l 041 052 078 an 0,90 030 038
051393 2710 096 083 040 022 001 0,30 0,50 D34
06-1993 48 40 0.8y 14 212 027 220 070 060
07-1993 5,20 059 020 01} 007 002 020 010 008
0B-1933 68,30 453 01% 017 Q0% 002 020 010 005
09-1992 3570 076 054 022 013 006 020 040 012
10-1992 7120 041 040 013 022 006 040 0.0 021
141992 2650 199 961 083 0384 D014 150 020 020
$2-1993 84.30 046 022 034 018 003 9040 010 003
Max 93.20 19¢ 083 083 212 027 320 050 060
Min 5.00 ERE] 001 043 007 004 020 @10 002
WAt 4248 0.68 D28 025 040 006 D.67 018 017
Sum 509,70

Concentrations at ngst DEOOO9R, 1994 Wet only sampler, Weekly samples, from Runge_SA
Month mm o  mm pH SCd—- SO4—com  H+  NHE+  NO3-  Na+v Mg+ Ck  Cas+ K+ cd Ccu [ Hg In cr <o NI As Fe Mn v N
precip  precip  precip pn:iy pracip peucip peecip  preclp precip preclp precip precip precip piecip piecip precip  precip  precip precip preclp precip preclp precip preclp precip pracip procip
m mm  pHumis uSkcm mg$A mgSA  ueHA mgNA mgNA mgd mgd mgA mpd mgd ugh  wgd  ugl  ugd  ugd  ugd  wgd  ugd  ugl  ugd  ugd  wgd  ugd

011994 62.50 067 046 060 089 013 2,60 045 010 010 060 860
02-1994 940 253 07T 15 032 015 240 123 o010 0.80 160 3100
02-1994 80.70 0.80 042 037 0233 006 1.50 040 006 o010 0.30 10,00
04-1394 48.80 0.80 061 037 045 008 100 DB 007 1.060 0,50 13,00
051394 23.30 127 025 101 9% 005 023 09 013 0,50 080 2500
06-1994 69,50 0,60 05 055 0861 0.t c.es [ Al 016 0,10 0,60 1400
071994 0.80 1.50 2,00
08-1994 61,10 113 055 074 140 O 4.00 0Bd 0.8 0.10 0.40 2200
09-1934 .10 107 0,52 Db% D57 009 0.80 D48 014 0.20 060 10,00
10-1994 4430 0.50 035 048 120 021 260 0864 016 8,10 040 1600
111934 36,00 1,00 043 053 100 044 1.80 0.12 008 o010 0,60 17,00
12-1994 83.00 043 034 025 110 9.3 2,10 040 005 Q.10 0,50 9.60
Max 5410 2.53 077 159 140 021 4.00 123 018 1.50 2,00 3100
Min 0.80 0,43 €25 025 011 005 0,23 0,10 005 Q.10 030 860
WAver 51.12 0.82 047 05 BT 042 173 050 o1 a1 053 1341
Sum 613,50

Concentrations at ngst DEOOO9R, 1994 Wet only sampler, Weekly samples, from Runge_9B
Morth mmoff  mm pH SO4- SO4—cor  H+  Nre+ NOF  Na+ Mget Ck Casr  Kr cd Cu P Hg in cr Co N As Fe M ¥ N
procip  preclp  precip pr-:ly pratip precip precip precip pracip precip prackp precip precip precip precip precip precip precip precip precip praclp precip precip precip pracip preclp precip
mm mm  pHunks uSkm mgSA mg SA usHA mgMA mghA mgd  mgd mgA mgh  mgA ug ugh uga ugh ugh ugl ugd ugA ugh ugd ugn ugA ugd

01-1994 62,50 0,04 160 296 0,05 a40
02-1994 8.70 023 4.20 1406 017 0.50
03-1394 8030 0,03 o.70 390 04 0.30
04-1394 46.30 0.04 0,90 450 007 a3
05-1994 23,30 .04 i 450 009 040
06-1934 69.70 0.05 140 260 005 0,30
07-1994 080 0,18 460 3400 671 240
0B-1994 6140 007 1.50 5,00 0,08 040
09-19% 87,10 005 0.90 340 005 0.30
10-1994 44,30 0.03 0,30 4.0 o2 040
11-1994 36.00 0.64 1,80 400 008 0.30
12-1894 8240 003 1.5¢ 570 0.03 0.50
Max 87.1a 0.23 4,60 Moo o7 240
Min 0,86 2.03 0.30 260 003 0.30
W.Aver $0.23 0.05 1,31 421 G068 0.37
Sum 602.80

Concentrations at Zingst, DEO0OO9R, 1994 Wet only sampler, Weekly samples from Runge_ 9C
Mondh e off pH K SO4— SO4-com H+  NH4+ NOJ-  Na+ Mg++  CH ca++y K+ Cu Pb Hg Zn cr Co Ni As Fs Mn v Al
precip  preclp  precp  preclp  precip procip pracip preclk precip precip pescip  precip précip preclp precip precip pisclp precip precip pracip precip precip pracip precip precip piecip pracip
mm mm  pHunlls uS/em mgSA mgSA us HA mgNA mghA mgd  mgd  mgA mgd gl ugd ugh ugd ugd ugA ugd ugh ugA ugA ugA ugA ugh ugd

01-1994 62,70 kI
02-1994 840 18,00
031994 80.70 540
04-1994 39,30 11.00
05-1994 2250 10.00
06-1994 69,60 1600
07-1994

08-1994 5560 10.00
09-1994 83,90 T80
10-1994 4180 21.00
11-1934 36,00 11.00
12-1994 83.00 1500
Max a3.90 21,00
M 9,40 260
WAver. 53,54 10,80
Sum 584 50

Concentrations at Keldsnor, DKG0OOSR, 1884 Wet only sampler from DKO1L_WO2
Month mmoft  mm pH k S04~ SOd—com  H¥  NHE& NO  Na+  MgH+ Cart K+ ca Cu Pb Hg zn <r Ca NI As F» Mn v A
precip  precip  pracip  preclp  precip preclp precip precip precip preclp precip pm:lu precip precip pracip preclp [precip precip precip pracip precip precip precip precip piecip prscip preclp
mm mm  pHunlls uSiem mgSA  mgSA usHA mghAt mghA mgd  mgA  mgd mgd mgd  ugt ugA upd ugh ugd ugh ug! ugd ugt g ugA ugA ugd

01-1934 605 0.69 031 023
02-199%4 .84 034 037 019
03-199%4 172 0.4 018 D0.09
04-1994 132 047 027 o
05-1994 087 0.06 036 oM
06-1304 1.04 0.4 037 009
07-1884 106 018 144 054
DB-1934 098 0.08 a14 007
031994 186 0.8 021 010
10-1994 132 018 034 015
11-1994 279 032 020 014
12-19%4 222 02§ 012 008
Max 6.05 D069 144 054
Min 067 006 012 007
WAV

Sum
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Concentrations at Keldsnor, DKODO5R, 1994 Wet only sampler, , from DK01L_WO2
Month mmolf  mm [l k SO4— SO4-com  H+  NHd+ NO3  Nat Mg+ Ch Case K+ cd Cu PB Hg In cr Co NI Az Fa Mn v A
precio  precip  praclp  pracp  precip precip Precip préclp precip preclp pracip precp pracip pracip precip praclp prscip precip precip precip precip precip peeclp preclp Precip prechp pracip
mm mm  pHuUNMS UuSicm mgSA  mgSA ue HA mgNA mgNA mgn  mgh  mgh mgd  mgA gt ugA upd ugt ugA ugA ugh ugd ugd upd ugA ugA ugA

01-1994 1.08 043 060 1030
02-19%4 181 129 145 4aT
03-1954 069 046 058 3.03
04-1954 1,24 113 086 240
05-19%4 145 103 o# 147
06-1994 1,24 100 a7s 193
07-1994 3.02 2,18 t6 1.63
061994 107 072 D48 148
08-1994 0,62 051 042 .28
10-18%4 048 041 058 2,27
1-1834 0.98 041 050 540
12-19%4 053 028 038 4402
Max 302 218 145 1020
Min 048 028 028 147
WAver,

Sum

Concentrations at Keldsnor, DKOOO5SR, 1994 Wet only sampler, , from DK0O1L_WO02
Month mmeoft  mm pH K SO4— SO4-com  He N4+ NOF  Na+ Mg+e CH Ca+tr K+ cd Cu Ph Hg Zn [+4 Co N As Fe M v A
Precip  precip  precip  precp precip  precp preclp  prucip praclo precip praclp precip precio precip preclp precip precip precip praclp precip precip precip precp praclp pracip precip pracip
mm mm  pHunds uSkm mgSA  mgSA UsHA mgMNA mgNA mgd  mgd mgd mgd mgt  ugd ugd ugd ugA ugd ugh ugd ugd ugd ugA ugd  ugd ugd
011994 445

021994 am
03-1994 LX)
04-1394. 454
05-1954 4.26
06-1954 441
07-19%4 +37
08-1934 446
09-19%4 451
10-1934 475
11-1994 444
12-1994 4,61
Max 475
Min 4.0t
WAver

Sum

Concentrations at Keldsnor, DKO00O5SR, 1994 Wet only sampler, , from DK01L_WO2

Mondh mm o mm pH k S04~ SO4—com  H+ NHE+ NO3 HNa+ Mg+t Ck  Cas+ K+ cd Cu Ph Hg Zn Ccr Co NI As Fa Mn v N
precip  preclp  precip  precip  precip precip Prétlp precip preciy pracip precip preclp precip precip pracip precip precip piscip precip  precip Precip pracip pracip preclp precip precin  precip
mm mm  pHus uSikm mgSA  mgSA UV HA mghA mgNA mgAd  mgd  mpt  mgd  mgdl  ugh ugd ugh ugd ugh ugd ug1 ugd uga ugA ugd ugd ugd
01-1934 54,90

02-1994 2%.10
031954 8470
04- 1994 3200
D5-19%4 33.60
061954 26.40
07-1994 7.09

03-19%4 127.00
09-1934 122,00
10-1934 35,80
11-19%4 34,30
12-1934 6770
Max 127.00
Min 709

WAver. 54,22
Sum 650,59

Concentrations at Anholt, DK0O00SR, 1994 Bulk sampler, , from DK01L_BS2_4
Monln mooff H k SO4- SC4-com M+ NHe+ NOI  Ha+r Mg+ Ck Cas+ K¢ Ce Cu Pa Hg 2n cr Co NI As Fe Mn v AN
precip  precip  preclp  precip  preclp  precip pracip praclp preclp preclp preclp precip precip pracip prsclp precip preclp peaclp precip  prechy piscip prscip precip precip precip praclh  precip
mm mm  pHuUMNI  uS/em mySA  mg SA U HA mgHA mgNA mgd mgt  mgA  mgh  mgd  ugh ugh ugh ugd ugh uga ugA ugd uga ugA ugd ugh  ugh

01-1934 432 055 LALINAL
02-1984 451 061 ¢30 024
13-1994 503 0B 028 D20
041994 426 055 042 D099
05-1994

0E-1994 70 070 0.8 035
07-1994 165 025 086 061
08-19%4 1683 020 016 012
03-1934 466 047 o1 020
10-1934 610 076 037 182
111554 471 050 026 017
12-1994 6,20 074 026 020
Max 620 076 0EeE 1932
Min, 188 020 016 012
WAver 411 o040 026 028
Sum

Concentrations at Anholt, DK000BR, 1994 Bulk sampler, , from DKO1L_BS2_4
Manih mmoff  mm pH K SO4— SO4-coom  He  NHE+ MO Nav Mg+ Ok Cats K+ Cd Cu Po Hg Zn cr Ca N Az Fe Mn v Al
preclp  precp  precip  precip  prachp precip Precip precip precip preclp precip precip precip precip precip pracip precip precip precip pracip precip Precip precip precip precip peeclp  pracip
mm mm  pHunlls uSkm mgSA  mgSA ueHA mgNd mgNA mgd mgd mgd mgd mgr  ugd ugl ugA ugd ugh ugd ugd ugA ugd ugh ugA ugA ugA

01-1394 0,32 o3 062 8.23
02-1994 158 063 1,12 e
0194 099 046 067 9.02
04-1934 145 085 087 753
051934

06-1994 176 088 oM 958
07-1994 190 o 1n 180
06-1994 124 084 0535 2,96
09-1594 0.8z 037 020 8,10
10-1954 127 083 065 11,00
11-1954 1.04 041 048 e.02
12-1994 0.98 045 057 11,00
Max 1,90 o8BS 112 11.00
LT 0,82 0231 028 1,80
WAver. 1.06 054 036 1.26
Sum
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Concentrations at Anholt, DKQOOBR, 1994 Bulk sampler, , from DK01L_BS2_4

Maonih mmoft  mm PH K S04 S04~ cor  H+  MNed+e NOF  Har Mg+e CH Cats K+ cd Cu Pb Hg Zn cr Co Ni A Fe Mn v A
pracip precip  precip  precip  precip pracip pracip precip precip precip pracip precip precip precip precip precip precip precip precip precip precip precip precip precip precip pracip  precp
L] mm  pHunts  uSkm mgSA  mgSA usHA mgNA mgNA mgd mgA  mgd  mgl  mgA  upd ugA ugh ugA upA ugh ugA ugh ugA ugh ugh ugh ugd
G1-1994 4.36

02-1994 409
03-1994 435
01994 442
05-1994

05-1994 428
07-1994 43
08-199%4 445
09-1994 474
10-1934 491
11-1994 445
12-1934 441
Max 49
Min 4,08
WoAver 4.25
Sum

Concentrations at Anholt, DK0003R, 1994 Bulk sampler, , from DK01L_BS2_4
Morth mm off mm oH k S04-- SO4-corr H+ hHe+ NOX>  Na+ Mg+ [~3 Caée Ke cd Cu Pb Hg Zn Cr Co N At Fe Mn v A
precip  precip  precip  precip  precip precip precip precip piecip precip precip precip praclp precip precip preclp precip pracip precip precip preclp precip precip precip precip precip  precie
me mm  pHunMs uSAm mgSA  mgSA  usHA mgNA mgMNA mgd mgAd  mgl  mgt  mgAd  ugd  ugd  ugd  ugd ugd ugd  ugd ugd ugd upd  ugd  ugd  ugh
01-1954 80,80

02-1954 22,50
03-1954 59.60
G139 29,90
05-1954 859

D6-19%4 56.80
07-19%4 20,70
DOB-1994 102.00
0%-15%4 144 00
10-1994 3490
11-19%4 42,30
12-1934 59.50
Max 144,00
Min B8.59

W Aver. 5513
Sum 661,59

Concentrations at Pedersker, DKO020R, 1994 Bulk sampler, , from DK0O1L_BS1_2
Morth  mmoff  mm pH 3 SOM— SOd-comf  H+  NHE+ NO3> MNa+ Mg+ Ck  Caty K& Cd Cu Pt Hg In cr Co NI A Fe Mn v A
preclp precip  precip  piecip  precip precip preclp preclp precie precip precip  precip  precip precip precip precip precip preclp precip precip precip praclp preclp preclp  precip precip  precip
mm  mm  pHumas uSKm mgSA  mgSA  usHA mgNA mgNA mgd mgd mgd mgA mgd ugd uph  ugd ugd  upl  ugd gl  wugd  ugl  ugd  wpd  ugd  ugd

01-1934 155 0,19 0.11 0.08
02-1934 137 020 025 018
03-1994 124 015 011 008
04-1954 052 0,10 D42 010
0561984 064 019 108 044
06-1994 D86 016 027 069
07-1994 3 1.25 TAS 438
08-1954 204 027 030 026
03-1994 D8y 042 ol 023
10-1984 181 023 D18 0,16
11.1984 185 0.4 04 012
12-19%4 140 0.18 D46 008
Max 370 125 TAS  al®
Min 052 0.0 011 008
W Aver.

Sum

Concentrations at Pedersker, DK0020R, 1994 Bulk sampler, , from DK0O1L_BS1_2
Momh mmoff  mm pH K SO4~ SOé-com  H+  MHé+ NCF  MNe+ Mg+t CF Cart K¢ Cad Cu Pb Mg 2n <r Ceo Ni As Fe Mn v Al
peaclp  precip  preclp  precip  precip precip precip preclp preclp preclp precip piscip precip praclp preclp pracip precip preclp preclp precip precip precip precip pracip preclp precip praclp
mm mm  pHunls uSikm  mg SA mg SA usHA mgMA mgNA mgd  mgt mgA mgd  mgh ug ugd ugd ugd ugh ugd ugd ugh ugd ugd ugn ugd ugA

01-1994 015 034 083 297
02-1994 248 137 182 230
03-1394 0.82 056 QT3 219
04-1994 157 113 076 0,86
05-1394 2,24 14 113 Q.97
06-1994 1.60 095 086 139
07-1994 947 905 236 3,08
0B-1854 1.0% 697 0k ER N
09-1994 068 118 052 175
10-1994 0,62 0,56 047 328
11-1894 1.02 051 058 306
121994 0.65 027 053 PRl
Max 942 905 2236 325
Min 0.62 027 047 0.86
W Aver

Suin

Coencentrations at Pedersker, DK0O020R, 1994 Bulk sampler, , from DKO1L_BS1_2

Monih o off mn pH K SOd— SO com H+  NH4+ NOX  Na+ Mg+ (=3 Ca+t K+ cd Cu Pb Hg In r Co Ni As Fe Mn v Al
precip precip  preclp  precp  precip  precip precip preclp preclp precip preclp praclp preclp precip precip precip precly precip precip precip precip precip precip precip precip precip precip
mm mm  pHunNs uSxem mgsSA  mgSA uskA mgNA mgNA mgd mgd  mpgd mgd  mgd  ugd ugh ugd ugd ugd ugh ugh ugh ugd ugA ugt  ugd ugl
01-19%4 4.3

02-1994 375
031934 a4
D4 1994 439
05-1994 4
06-1934 422
D7-19%4 $.52
08-19%4 430
09-1934 533
10-1994 432
11-1994 425
1219 444
Max 552
Min s
W Aver

Sum
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Concentrations at Pedersker, DK0O020R, 1994 Bulk sampler, , from DKO1L_BS1_2

Manlh mmoff  mm Fal k S04— SOd—comr  H+ NHA+ NOF Nae Mg++ Gk Car+ K¢ Cd Cu Pb Hg In Cr Co NI As Fs Mn v Ll
precig  precip  prsclp  precip  precip  preck precly precip precip preck pracic pracip pracip precip precip pracp pracip precip precip precip precip precip precip precip Precip prscip precip
mn mm  pHurlls uSkm mgSA  mg SA usHA mghA mghA mpd mgd mgd mgd mgd ugd ugd ugA ugA uga ugd ugh ug ugd ugd ugA ugA ugd

01-1994 91,00

02-1954 2150
0I-1954 84,60
04-1954 2250
051994 2590
06-1994 3420
07-199%4 084

08-1994 49,60
08-1934 108.00
10-1934 44,80
11-1994 40,40
12-1994 75.10
Max 108,00
Min 0.84

WAver, 49,90
Sum 598.74

Concentrations at Uto, FID009R, 1994  Official rain gauge,
Monin m ot mm pH X S04-- SO4—com  H+  NHE+ NO3  Nas+ Mg++  Ch Cat+ K¢ Ccd Cu Pb Hy Zn Cr Co Ni As Fe Mn v A
preclp  precip  pracip  precip  preclp precip precip precip preclp praclp precip precip pracip precip precip preclp precip precip precip prectp preclp precip praclp precip preclp pracip  preclp
mm mm pHuMls uSkm mgSA  mg sS4 usHA mghNA mgNA mgd  mpd  mgd  mgd  mgA  ugd ugA ugA ugh ugA ugh ugh ugd ugh ugd ugA ugA ugA
01-19%4 43,70

02-1334 240
031934 62,90
041934 5260
051934 17.40
06-19%4 67,00
071994 330
08-1994 44,90

09-1934 101,80
10-1994 B2.30

11-19894 27,10
12-1954 81,20
Max 101.80
Min 330
WAver. 4837
Sum

Concentrations at Uto, FIO009R, 1994  Bulk sampler, Daily samples, from FIO1L_NILUO9
Month mm ot M pH k S04 SO4—com  H+ NHE+ NOX  Na+ Mg++ Ck  Cads K Cd Cu Pb Hg Zn cr Co N As Fa Mn v Al
precip pracip  pracip  pracp  precip  pracip precip precip preclp precip preclp pracip precip precip precip precp precip precip precip pracip precip precip precip precip precip precip precip
mm mm  pHumMs uSkm mgSA  mgSA ueHA mgMNA mgNA mgd  mgA mgd  mgd  mgd  ugd ugd ugd ugh ugd ugh ugd gt ugh ugl ugd ugt ugd
01-1994 640 4.34 45,50

02-1834 0.20 401 246 9820 208 168 J0¢ 015 495 062 259
n3-19%4 18,60 4,55 109 2840 056 085 354 037 634 0237 150
041994 3800 4Mn 0639 1966 038 032 050 005 077 032 028
05-1994 1150 455 0.44 2840 020 036 084 0,10 140 015 Qa7
06- 1954 47 80 458 0.56 26,10 021 0,24 069 008 115 015 019
07-1954 2.30 425 1.13 56.20 0,62 057 044 Q.04 053 413 on
08-1934 2540 amn [R5 19.7¢ 018 027 aeé o011 153 an 0.12
09-1994 67.80 448 068 3300 027 028 106 D13 1.84 [ BEI R
101994 47 80 445 0.8z 50 027 040 an 0.33 585 023 022
11-1994 7.80 439 1.1¢ 4040 047 048 552 G 1102 D4l 1.2%
12-1994 35.10 4.10 1.10 7660 043 DBEY 263 034 49t 017 0.8
Max 57,80 471 248 9620 206 168 552 070 1102 062 259
Min 0.20 401 038 1966 018 024 044 a4 038 041 004
WoAver, 2873 449 072 .97 030 040 163 020 299 020 030
Sum 308,70

Concentrations at Virolahti Il, FIO017R, 1984 Official rain gauge,
Maonin mmoff  mm pH k SO4- SO4—corr  H+ N+ NOX  Na+  Mger Ch Ca++ K+ ¢d Cu Pb Hg Zn Cr Co N As Fe Mn v N
pracip  precip  pracip  preclp precd  precip Preclp proclp precip precip precip precip precip pracip pracip praclp pracip precip precip precip preclp precip pracip precip pracip precip precip
[ mm pHunls  uSKm mpSA  mgSA USHA mgNA mghA mgd MmgA mgt mgd mgd  ugd ugA ugh ugh ugl ugd ugh ugA ug! ugh ugh ugh ugh
01-1334 60,80

02-19%4 1,90

0194 7270
041934 60,10
05159 34.20
06-1934 64 50
07-13% 370

08-1934 43,00
09-19%4  130.00
10-1994 61,80

11-1994 3290
12-19%4 7190

Max 130,00
(™™ 180

WAver. 5362
Sum

Concentrations at Virolahti ll, FIDO17R, 1994 Bulk sampler, Daily samples, from FIO1L_NILU17
Monih mmoff  mm pH 14 S04~ SO4~comr  H+  NH+ NOF  Na+ Mgé+ Ck Cast Kt cd Cu Pb Hyg Zn cr Co Nt As Fa Mn v Al
precip  pracip  praclp  piecip  preclp preaclp precip precip precip preclp preclp precip precip preclp precip precip preclp preclp  preclp precip precip precip pimclp  precip precip precip pracip
om mm pHuMs uSKm mgSA  mgSA us HE mgNA mgNA mgd  mgh mgd  mgd  mgd  ugd ugh ugd ugh ugd ugh ug! ugA ugA ugd gt ugd ugd

01-1994 49.00 461 102 470 81 050 037 010 074 082 029
02-1594 150 4,39 128 4060 059 075 0385 008 054 076 046
031994 61,20 4,56 072 2766 024 043 027 006 047 045 019
04-1934 55,70 443 149 3220 088 0356 093 006 023 064 010
05-1934 28,60 522 045 6,00 0.34 021 0.07 0.04 0,08 037 0,04
06-1934 34 .90 439 057 2600 019 020 011 002 018 019 011
07-1334 280 512 022 760 018 008 005 001 008 007 002
0B8-1994 4370 454 0.66 1140 038 azv 0. 0.09 063 036 042
09-199%4 117,66 482 074 1530 0% 026 021 007 035 02) 6285
10-1994 53.70 451 0,98 3090 040 0238 062 010 117 D45 037
11-1394 2330 4565 061 225 o 0.34 054 008 101 632 022
12-1994 56.60 448 087 3300 021 046 D46 009 063 D59 0.15
Max 117,60 8,22 143 4060 083 075 062 0,19 117 082 04
Min 1.50 439 022 600 018 ©C0E 005 001 008 007 003
W Aver 4577 487 084 2324 041 036 029 007 053 043 022
Sum 548.80
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Concentrations at Halluoto FIO052R, 1994 Bulk sampler Weekly samples
Month mm off mm PH SO4— SOd—com  H+  Hirde+ NO}  Na+  Mg++ Ca+s  Ke cd Cu Pb Hg In Cr Co NI As Fe Mn Vi Al
précip  precip  precp pm:-p precip  precp  precip Precip precip precip precip proﬂp pracip preclp pracip pracip preclp precly precip praci precip precip praclp precip precip preck precp
mm wm pHunMe  uSikm g SA mg sA us HA mgNA mgNA  mgh  mgA mgA mgh  mgA ugA ugA ugA ugA ugh ugk ugA ugA ugd ugh ugA ) ugA

01-1994 27.60 435 4.0 0.50 4450 013 047 0M 00 033 OH1 004 013 173 129 115.29
02-1934 15.30 422 3180 070 6040 031 0.88 117 018 2.00 040 018 005 487 2,22 11.92
031934 1630 4 44 19,70 D36 ¥o0 010 O 026 005 038 015 004 005 305 250 1337
041994 “n 426 M0 182 5500 051 058 0286 007 030 047 008 023 306 696 196,68
05-1934 930 474 12.10 044 1830 015 024 019 004 0.2) 024 008 009 2.36 1.10 8912
061954 26 60 483 17,00 056 2330 095 633 36 008 D27 033 017 002 459 038 2.51

D7-1994 2E0 447 M40 t02 ot 023 031 039 010 041 053 028 013 534 252 57.61
0B-1594 21,70 4,96 10,30 03s 103 019 021 027 .05 044 016 009 004 157 0,95 2199
09-18% 3680 479 10.50 027 820 006 016 013 003 02) 007 004 002 td43 04 45

10-1994 4520 4,50 23.50 57 3140 013 031 1.8 Ak 1M 0. 009 0.17 297 249 47.70
11-1994 2520 4,62 1960 047 23.7¢ 014 028 100 014 186 096 007 013 4BB 516 18,19
12-1994 2540 4.3 28.00 053 4550 014 048 0239 CO5 DE2 011 004 0DD6 952 217 4863
Max 4520 4,96 37.80 152 5040 0% 0,86 1,17 018 200 053 028 0.23 9.52 1249 136,66
Min 260 422 10,30 027 #0980 006 016 015 003 023 007 004 002 145 09 p&3]

W Aver 221 454 2075 D54 3136 017 036 ¢53 0o ORI 043 008 010 326 A4 45.07
Sum 266,50

Concentrations at Haapasaarl FID055R, 1994 Bulk sampler, Weekly samples
Muondh mm off mm H S04- SO4- com H+  NHe+ NOX  Ma+  Mg++ Ck Cavr K+ cd Cu Pb Hg Zn Cr Ce N As Fe Mn ¥ A
pracip  pracip  precip pu:lp precp precip precip precip precip precip precip piacip precip precip preclp precip precip preclp preclp precip precip precip precip preclp precip precip precip
o mm  pHurMs uSfcm m@SA  mgSA  ueHA mgMNA mgNA mgha mgd mgd  mgA  mgd  ugd ugd  ugh  ugd  ugd  ugAd  ugl ugl ugl  upAd  ugh  ugh  ugd

01-1994 29,50 440 3160 098 3960 026 07z 0B 0.2 102 074 033 006 165 401 2233
02-19%4 1.60 4,04 B1.00 50,90 018 2037 1224 58.57
0631934 3270 453 24 50 089 2920 016 057 041 [ AR 0,70 0.8s 010 004 466 218 9,20

04-1934 50,30 462 3150 184 2400 077 067 D21 04 029 168 013 010 172 414 12.80
05-1934 2360 453 1710 063 2550 012 030 027 o008 045 050 007 003 131 125 417

06-1934 38,40 477 26,30 180 1710 034 051 060 021 682 174 043 006 1356 124 1443
07-1994 15.30 511 1730 085 780 038 04} 036 012 052 0¥ 033 008 256 1.68 7.50

08-1334 39,76 6,03 15.00 068 0,90 048 028 056 012 0.52 065 045 003 1.39 139 6.06

03-19%4 96.20 474 18.90 0.7% 180 030 030 048 003 084 044 011 014 190 481 8.28

16-1934 16.70 423 7740 306 5850 081 128 388 084 750 252 102 014 482 1.26 135,28
11-1934 1240 469 51.00 190 20230 025 102 313 078 581 199 0.95 006 408 1.26 6594
12-1994 3620 438 40490 119 4210 021 078 188 026 M 087 020 008 739 350 7541

Max 96.30 €03 81.00 306 8090 08 128 3B8  O0B4 7S50 252 102 048 2037 122 135.28
Min 160 4.04 153,00 063 0.90 032 028 D21 0.908 0.39 044 0.07 003 1.10 124 417

W Aver. 20 4,76 20802 118 2398 038 05 081 0@ 140 100 026 008 173 345 2429
Sum 393,70

Concentrations at Preila, LT0015R, 1994 Butk sampler, Monthly samples
Moty rm oft mm pH K S04~ SO4- comr H+ NH4+ NO3-  Natr Mg+t Chk Cavy K+ cd Cu o Hg zZn cr Ce N As Fe Mn v »
preclp  precip precip  precie  precip praclp precip precip preclp precip precip precip preclp precip precip precip precip precip preclp preclp precip precip precip pracip precip precip precip
mm mm  pHunMs uSkm mgSA  mgS$A  usHA mgNA mgNA mgAd mgd mgd mgd  mgd ugd ugd  upd  ugd  ugd  ugd  ugd ugh  ugh  ugd  ugl  ugh  ugd

01-1394 44,30 428 81,00 193 065 09 10590 1730 120 0530 168 39,50 3F60 1,00 9,50
02-19%4 23.30 428 72.00 308 174 243 320 410 1,60 030 022 270 710 az40 0.3 1.30
03-1394 43.40 428 76.00 242 o081 128 770 1300 150 050 0.07 3620 1240 6080 080 210
D4-1994 4730 435 66,00 210 209 130 370 1080 1,10 0,80 0322 1090 320 3oso 180 4,30
05-1994 2270 442 §0.00 243 1.61 123 670 1500 280 08B0 030 2300 23,10 $2.20 17.50
06-1994 2330 457 180,00 3,00 138 237 2050 3260 1860 1.20 010 580 39.60

071994 140

08-1994 75.00 6.06 €0.00 1.18 245 058 820 410 040 0% 016 1.50 1660 140 2,00
03-1994 64.30 6,02 96,00 2,58 310 1,14 1060 215 120 1.20 010  8s0 220 2390 150 3.30
10-1994 7230 a2 5500 167 048 053 T0Q 1060 110 040 012 170 080 6,80 3,80
11-1994 3970 436 3000 B.10 068 1,16 50,00 $960 380 220 020 660 500 15,60

12-19%4 51.00 4,01 61,00 0.54 076 083 560 9.30 060 040

Max 75.00 .06 31000 §,10 318 237 50,00 59,60 360 220 168 3950 3160 6080 180 17,50
Min 2270 403 55.00 084 048 053 120 410 040 030 007 170 0.90 6.80 0.20 130
WAver 46,60 463 94 51 2,28 1.%6 1,06 1108 1780 1,04 0.82 027 10532 B.B4 2185 074 3.50
Sum 512,60

Concentrations at Rucava, LVO010R, 1994 Official rain gauge,
Mcrh mm off mm pH K S04- SO4—carr H+ NH4+ NC3  Nat  Mg++ (= 3 Cass K+ cd Cu Pb Hg Zn <r Co Ni As Fe Mn \2 Al
precip  precip  precip  precip  pracip precip prcip precip preclp precip precip pracip precip pracip preclp precip precip precip precip precip precip pracip pracip precip precip pracip pracip

mm mm  pHuns uSkm mgSA  mg SA usHA mgHA mghNA mgd mgd  mgd  mgAd  mgd  ugd ugd ugh ugd ugd ugl ugd ugA ugd ug ugA gt ugA

011394 7040
02-1994 14,50
031994 8120
04-1994 49,50
05-13%4 22,60
0L-1994 4580
07-1994

08-13%4 9560

091994 8940
10-1994 119,80

11-135%4 4710
12-1934 880G
Max 119,80
Min 14,50
WAver. 6583
Sum

Concentrations at Rucava, LVO010R, 1994 Bulk sampler, Daily samples from LVO1L_bd10
Month  mmoff  mm pH k  SO4— SOs—comr  H+  NHA+ NOFX Na+ Mg+ Gk Cavt Ph Hg  Zn cr Co Ni As Fe  Mn v A
préclp  praclp  precip  peacip  piacip procip peaclp  precip precip pracio précip  precip  precip puclp pucip pucip precip precip precip precip precip precip preckp precip pracis precip precip
mm mm pHunls uSkm mgSA  mgSA usHA mgNA mghNd mgd mgd mgt mgd mpd  ugd upd ugh ugd ugh ugd ugd ugA ugd ugh ugh ug! ugd

01-1994 978 028 053 103 110 037
02-1994 217 117 085 1.2 830 242
03-1994 059 106 084 075 040 035
04-1994 1.16 059 063 140 670 047
05-1994 0,72 147 041 1.25 020 080
06-1994 1.68 106 065 033 ge0 048
07-1994

08-1954 032 040 030 133 050 109
09-1994 0.87 052 057 1.2 080 038
10-1994 0.86 D38 058 088 060 013
11-1954 0.90 061 044 089 80 021
12-1994 0.64 045 060  1.1E 120 046
Max 217 117 085 140 530 242
Min 0.32 026 030 023 0320 01)
WAver 0.82 060 057 105 088 043
Sum
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Concentrations at Rucava, LVO0O10R, 1994 Bulk sampler, Monthly sampiles, from LVO1L_bm10m
Monih mmoff  mm pH k SO4— SO4—com  H+  NH+ NOX  Na+ Mges  Ch Cats K+ Ca Cu Ph Hg Zn Cr Co N As Fe Mn v L
Precip  precip  precip  precip  preclp  pracip Precin pracip precip precip pracip precip preclp precip prachy Precip preclp pracip pracip precip precip precip pracip proclp  precip pracip precip
mm mm  pHumMs uSikm mgSA  mpSA UeHA mgNA mgNA mgd mpd mgA  mgd mgd  ugr ugd ug ugA ugd ugd ugh ugh ugA ugt ugh ugh ugd

01-1994 050 1.00

02-1994 1.00 4.20

03-1934 030 .00 240

04-1994 030 10,00 1400 A1.50
05-1854 020 1040 2100 44.00
06-1994 020 00 1100 11.00
07-19%4

08-1394 010 4,10 160 3540
03-1994 g1 130 230 16,50
10-1994 001 070 080 5.60
11-1934 0.10 050 340 840
12-1954 040 100 330 9.10
M 100 1040 2100 40.00
Min 001 050 080 5.60
WAver. 422 228 401 1340
Sum

Concentrations at Zoseni, LV0016R, 1994 Official rain gauge,

Morah mmoff  mm pH K SO4— SOd4—cor H+  HH4+ NO)>  Na+ Mg++  CH Cart K+ cd Cu Pb Hg In Cr Co ] Az Fs Ll v L]
precip precip  pracip  pracp  precp  precip preclp pracly precip pracip prsclp precip precip preclp precip precip precip precip precip precip precip precip precip preclp precip pracip pracip
mm mm  pHumis uSicm mgSA  mgSA Vs MA mgNA mgMA mgd  mgd  mgAd  mgd mgd  ugd ugh ugd ugA ugh ugA ugd ugl ugd ugA ugh ugA ugd

01-19%4 65,90

02-1894 1430

031394 95,10

04-19%4 €520

051984 71,30

06-1994 84,30

07-1954

08-1994 62,30

091934 90,10

10-1834 7340

11994 79,30

12.1994 6410

WAver 8987

Concentrations at Zosenl LVOO016R, 1994 Bulk sampler, Monthly samples from LVC1L_bm16
Morih mmof  mm PH SO4- SO4-com  H+  NHe+ NOJ  Mat+ Mg+ Ch Cass K+ Cu Pb Hg Zn cr Co ] As Fa Mn v A
precip  preclp  precip prulp precip pracip Pracip prechy pracip precy paecip precip precip pracip pru:u: pracip precip precip pracip precip precip precip precip precip pracip pracip  pracip
mm mm  pHunds uSkm mMgSA  tng SA ueHA mgNA mgHA mgd mgn  mpAd mgr mgd  ugh ugh uph ugl ugh ugd ugA ugd ugh ugh ugh ugh ugh

01-1934 4N 207 160 100 1400 2,00
02-1994 2.98 220 163

03-1994 111 091 142 060 100 040
Od-1994. 498 107 065 080 280 060
051994 448 145 043 060 460 G20
D6-19%4 428 692 0% 020 200 020
07-1994

08-1954 0,82 .26 028 020 380 D060
09-1934 105 ore 031 040 250 0.20
10-1994 t.30 096 061 D040 100 020
11-1994 288 127 053 140 310 o070
121934 D29 075 040 040 060 020
Max 498 220 163 00 1400 200
Min D29 075 028 020 060 020
WAver 256 114 071 076 327 043
Sum

Concentrations at Leba PLO004R, 1994 Buik sampler, Daily samples
Mamih mmoff  mm pH S04~ SOd—com  H+ NH4+ NO3  Na+ Mg+ Cf Car+r K¢ Ce Cu Pb Hg n Cr Co Ni As Fe Mn v A
precy  precip  precip prub precip Precp Precip  pracip precip praclp preclp preclp pracip praclp precip precip preckr  preclp precip preclp precip precip precip precip preclp precip preckp
men mmo pHunls uSim mgSA mgSA  usHA mgNA mgNA mgd mgd  mgd  mgh mgd  wupd  ugh  upd  ugd  ugl  ugd  ugld  wgd  ugd  ugh  upd  uph gl

011994 87.50 0.69 437 057 123 0.4 210  01bp Q08
02-1954. 28,10 1147 063 150 075 0,1% 140 o030 o011
031934 8820 0.60 032 053 065 00¢ 120 o0 oo
04-1934 1230 112 083 063 080 017 150 050 oM
05-1994 3920 116 071 056 03 008 060 020 0N
06-1994 as.70 1.02 084 067 D46 012 W o0l o013
07-1354 3.20 6.96 556 258 068 072 230 300 3,05
08-1394 81,80 0.63 046 03t D38 0% 126 070 007
091994 78,10 107 055 040 045 010 0S0 020 009
101994 110,70 077 Q3¢ 036 080 0,14 170 020 00%
11-1934 54.00 068 032 044 1712 024 240 020 014
12-19%4 8210 0.70 032 ©¢44 083 020 200 030 008
Max 110,70 6,96 §56 25 123 072 240 300 105
Min 320 0.60 032 031 03 008 060 010 D5
WAver. 5507 0,83 048 051 076 0.1 152 0.21 6,69
Sum 660,30

Concentrations at Leba, PL0004R, 1994 Wet only sampler,
Month mmolf  mm pH K SO4— SO4-com  He  HNH4+ NOZ  Nat Mg++  COF  Ca+s K+ cd Cu Pb Hg Zn cr Cs NI As Fs Mn v Al
precp  preclp  precip  precip  pracip procp Precip precip precip precip precip precip precip precip preclp precip precip precip pracip pracip precip precip preclp  precip  precip precl precip
mm mm  pHunlis uSkem mgSA  mygSA ueHA mgNA myNA mgd mgd  mgd mgd  mgr  up ugd ugl ugl ugh ugd ugh  ugd  ugd ugh ugh ugA ug!

01-1994 053 189 343 6.65
02-1394 041 242 674 18,25
031994 056 60§} 299 297
04- 1994 033 121 408 26,61
05-1994 .30 1.29 5,22 1418
06-1954 043 050 2.3 9.1
07-1994 043 D6t 240 19.60
06-1994 048 1.18 4,02 6,90
08-1994 046 207 434 712
10-1994 014 103 7,63 19.87
11-13%4 0.27 245 6.24 15.00
12-184 217 33 790 11.00
Max 056 330 770 26,61
Min 034 050 236 2,97
WAver, 037 182 5.08 11.16
Sum
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Concentrations at Rérvik, SEO002R, 1994 Wet only sampler, Dally samples
Monlh mmoff  mm pH [ SO4— SOd—com  H+  NHE+ NOX  Nav Mg+ Cats Pk Hg In <r <o N As Fe Mn v N
precip praclp  pracip  preclp  precip  precp precip pracly precio precip precip pr'clp precip pmclp plncip nr-clp precip precip precip piscip preclp preciy precip pracip piscip prscip precip
e mm  pHUMS uS/cm mgSA  mgSA usHA mgNA mgNA mgd mgd mgh mgd mgd ugd ugA ugd [ ugh ugd ugA ugh ugh ugd ugA uid ugt

011994 82.00 026 047 220 031 400 010 009
02-1994 2440 03 o071 o078 oM 150 019 005
031994 71.50 059 080 141 018 260 010 007
04-1994 22,60 063 054 270 D026 370 020 DD08
051954 12.60 087 085 119 018 200 03¢ 007
061934 60,60 066 064 073 011 150 010 O0.04
07-1934 940 116 08 03% 009 o070 030 010
08-1934 85.40 056 046 112 D0J4 200 010 009
031984 16,30 014 020 109 016 220 010 007
10-1934 6840 049 064 126 016 230 0,10 0,06
141994 39.70 026 035 257 036 540 020 0.13
12-1994 11180 050 067 25+ 037 550 020 015
Max 163.30 108 086 257 028 =50 030 015
Min 940 Gis 020 035 008 070 010 004
W Aver. 62,96 042 051 153 0 202 013 0909
Sum 75550

Concentrations at Hoburgen, SEO008R, 1994 Bulk sampler, Monthly samples
Month oim off M pH x S04~ SO4~comr  H+  NHA+ NO3  Na+r Mg++ CF  Ca+d K+ Ca Cu Pb Hg Zn Cr Ce ] As Fe Mn v A
preclp praclp  precip  precip  precip precip pracip precip precip precip prec pracip piecip precip precip pisclp precip precip precip precip praclp pracip precip precip precip precip precip
mm mm pHunts uSkm mg SA mg SA usHA mghA mgNA mgd mgd mgA mgd  mgA ugd ugd ugd ugd ugl ugl ugd ugl ugh ugh ugA ugA ugh

01-19%4 4240 101 D42 068 443 058 B30 090 029
02-1994 30.00 173 082 107 05 013 090 6030 010
031994 $7.60 155 091 132 409 055 780 100 028
04-1994 29,90 140 035 082 048 018 080 120 012
051994 29.30 1,91 198 069 036 022 070 090 106
06-1994

07-1994

08-1994

09-1994 7580 085 057 D42 121 04 170 D30 0I5
10-1994

11-1994 34,90 o7 048 061 169 021 290 030 0.6
12-1934 §7.60 072 043 0By 226 029 400 03 021
Max 75.80 1.9 198 132 443 058 8,30 126 106
Min 29,30 0.8% 642 042 036 01} 070 030 010
W Aver 45,84 11 oM 079 210 030 3175 06y 026
Sum 366,70

Concentrations at Vavihill, SE0011R, 1994 Bulk sampler, Monthly samples from SEO01L_bulki1hg
Monih mm aff mm pH L S04 SO4-—- corr He  NFd+ NOJX  MNas Mg+ Ck Caet K+ Cd Hg Zn <r Co NI As Fu L) v Al
precipy  precip  precip  precip  preclp precip precip precip précip precip precip precip precip precip pracip precip pn:lp precip precip precip preclp precip precip precip precip preclp precip
mm mm  pHuLMMs  uSikkm mgSA  mgSA ue HA mgtNA mgMA mgA  mgd  mgA mgd Mgl ugh ugA ugt ugA ug# ugh ugh ugd ugh ugh ugd ug ug!

01-1994 0,01
02-1994 0,02
031994 0.02
041994 0,01
0519594 004
06- 1934 001
67-1954 0.06
08-1954 002
03-1994 oot
10-1994 [ )
11-1994 0.0y
121994 oo
Max 006
Min oo
WAver

Sum

Concentrations at Vawhlll SE0011R, 1994 Wet only sampler, Dally samples
Month mmnoff  mm o S04~ SO4—comr  H+ HH4+ NOIF Nat Mg++ Tk Ca+t ca Cu Pb Hg In cr Ce NI As Fe L v L]
precip  pracip  preclp pucly precip pracip pracip precip preclp preclp preclp precip  precip pmclp preclp preclp precip praclp preclp preclp precip precip pracp pracip  precip precip precip
i mm  pHunis uSim mgSA mg SA usHA mgNA mgN1 mgd mpd mgd mgAd  mpd  ugd upd ugh ugh ugl ug ugh uph ugt ugd ugh ugA uga

01-1994 9170 0E7 042 ©0S3 127 0 250 ¢10 o011
£2-1354 33,10 15% 107 108 087 014 158 020 010
031994 100,10 1.02 077 074 130 016 200 0,10 007
B4 1934 4630 092 080 043 070 009 140 0,10 005
05-1394 3140 133 084 056 024 005 050 010 D04
06-1994 98.20 1.04 076 054 094 014 190 0.30 0.08
07-1994 150 §.22 330 145 023 a0 0,90 0.50 017
08-1934 65.20 1.28 100 058 103 013 180 040 04
051934 68,00 0,64 057 045 050 009 110 o0 0.06
101994 101.60 0.58 040 D41 as0 o 1,80 0,10 0,04
11.1934 81.20 0.75 043 040 081 093 200 010 009
12-1934 128.20 0,55 047 D59 069 010 1.50 210 0.1%
Max 128,20 522 230 145 137 038 250 050 047
Min 1,50 0.55 040 De0 02y 005 050 010 004
WAver. 69,37 0.88 064 057 092 013 mn 0,15 008
Sum B832.50

Concentrations at Aspvreten SE0092R, 1994 Bulk sampler, Monthly samples from SEO1L_bulk1Zhg
Morth  mmoff  mm aH SO4- SO4—com ke N+ NO3 N+ Mg+  Ck Catr K+ cu n cr o N Ak Fe  Mn V A
precip pracip  precip ;:roclp precig precip procip precip pracip precip precip preclp pracip precie pucin precip prucip puclp praclp precip precip precip precip prack precip precip prscip
mew mm  pHurlt uSkm mgSA  mgSA  usHA mgMNA mgMA mgd mgd mgA mgd mgd  upl  wpd ugh ugd ugh ugd  upd  ugd  ugh ugd ugd  ugh  ug

01-1994 0.00
02-1554 0,01
0315994 0.02
04-1994 0,00
05-1994 002
06-1994 0,00
07-1994 0.03
06-1994 0,01
09-1994 454
10-1954 891
11-1984 8.94
12-1934 8.71
Max LK}
Min o.00
WAver 323
Sum
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Concentrations at Aspvreten, SE0012R, 1594 Bulk sampler, Monthly samples from SEO1L_bulk12hm
Monlh  mmoff  mm pH k S04~ SOd-com  He NHé+ NOZ- Nat Mge+ O Catt K+ cu Hg  Zn or ca M As Fs  Mn v A
peacip  precip  precip  precip  precip precig precip precip precip preclp precip precip  precip precip pr-:lp precip pucip preclp preclp precip precip precip praclp preclp pracip precp precip
mm mm  pHunlis uSkm mgSA  mgSA ueHA mghA mgNA mgd  mgd  mgd  mgAd  mgd  ugd ugA ugd ugA ugA ugA ugd ugh ugh ugd ugd ugA ugh

01-1994 121,80 oMl 412 272 9.96 032 0068 062 028 6826 1164 125
02-1934 460

03-1994 64.70 607 455 202 618 043 002 D044 031 3074 251 107
O4-1994 25,80 0.07 1.50 2,80 354 015 003 032 040 2267 302 072
051994 14,70 004 518 1.76 €68 00 004 028 018 5322 570 0,68
0€-1954 43,70 003 088 148 669 015 002 014 008 2067 507 039
07-19%4 930 0.0y 068 148 683 045 002 014 D006 2067 507 029
08-1934 7830 0z A 133 342 013 003 034 Q16 1971 836 067
09-1994 153.00 ooy 221 277 452 011 001 022 098 1198 207 051
10-1994 38.50 007 2128 188 24 907 001 013 D045 945 211 083
11-1894 62.70 .11 187 316 785 025 002 040 037 681 157 109
12-1994 18040 0.07 122 2,29 547 210 901 0.38 048 598 143 069
Max 153.00 012 518 372 996 042 006 062 048 6526 1364 125
Min 4.60 003 DB 133 342 607 001 014 006 598 149 039
WoAver. 59,79 009 277 249 ©09 019 002 035 026 24651 495 078
Sum 717.50

Concentrations at Aspvreten SE0012R, 1994 Bulk sampler, Monthly samples
Month  mmof  mm PH SO~ SO4—comr  H+ N+ NO3 HNas Mge+ Cb Cart K+ Cd Pb Hy Zn . Co N As Fe  Mn v A
pracip  precy  preck pn:lp precip precip Precip precip precip precip prechp precip precip precip precip precip pracip precip precip precip precip precip precip precip precip precip precip
mm mm  pHunlls uSkm mgSA  mg S us HA mgNA mgNA mgd  mgd  mga mgd  mgd  ugh ugh ugd ugh ugd ugd ugA ugA ugd gt ugA ugh ugd

o1-1994 53,80 0,00 03 052 o054 008 100 010 00§
02-1934 18,90 145 066 076 099 004 040 010 006
03-1994 54,50 058 032 645 048 007 08B0 020 0,04
O4-1934 31,90 992 058 633 015 006 030 040 008
05-1934 25.20 o079 058 046 027 00 050 030 026
061994 55,70 0.67 036 031 ©£E3 404 030 040 013
07-1934

08-1994

DS-1994 152,90 058 036 027 033 0068 060 &10 007
101994 4550 0.58 025 036 02¢ 005 050 010 005
11-1994 37.40 1.03 02% 045 091 014 160 620 012
12-1994 §9.40 0.88 027 064 05 0D 130 090 D2
Max 182,90 145 066 @76 031 DA+ 160 040 026
Min 18.30 059 025 027 007 004 a3 010 004
WAver. 55.52 0.7 036 042 038 007 075 014 009
Sum 45520

Concentrations at Arup, SE0051R, 1994 Bulk sampler, Monthly samples from SEO1L_bulk51hm
Month mmoll  mm pH k SO4— SOd-com  H+  MHE+ NOF HNar Mgre CF  Cats K+ Cu Pb Hg n Cr Co NI As Fe Mn W N
preclp  praciy  pracip  precly  precip preclp aclp precip pracip precip precip precip precip precip pr-;lp Precip pracip precip precip precip precip pisclp preclp praclp  pracip precip praclp
mm mm  pHunlts uSikm mgSA  mgSA w4 mgMA mgNA mgd mgd mpd mgd mgd  ugd ugA ugA ugh ugh ugd ugd upd ugd ugh ugd upl  ugd

01-1994 7230 D05 &10 274 663 034 002 D041 O34 1029 183 101
02-19%4 43.80 013 2684 541 2268 020 008 D095 080 3104 306 292
03-1994 B6.60 009 1645 238 077 059 0.04 066 025 3507 432 096
04-19%4 18,00 009 1645 338 1077 053 004 066 025 07T 432 09
051994 17.70 01 a7z 372 9.96 032 006 062 028 6826 1364 077
06-1994 67,90 007 382 293 8.0 037 005 034 D022 5,90 4347 080
07-1934

06-1994 8350 003 211 148 6.21 018 004 028 046 3858 760 0566
09-1934 21000 007 223 2m 497 015 00t 022 014 273 276 043
10-1994. 210 003 469 a4 907 018 002 04% 026 1158 400 099
111894 54,50 008 112 336 6.57 Q26 002 03% 035 1506 573 1,07
12-19%4 177,80 008 154 2.68 765 016 002 066 020 926 25 0.75
Max 210,00 013 2684 3541 2268 053 006 095 080 6628 4347 292
Min 17.70 005 112 23 069 014 001 022 044 9.26 183 043
W.Aver. 74,89 008 581 J.02 7.32 026 003 D46 028 2232 €94 096
Sum 878,50

Concentrations at Arup, SE0051R, 1994 Bulk sampler, Monthly samples
Momn mm ol mm pH SO4- SO4—com M+ NHA+ NO>X Na+ Mg++ Ck Cas+ K+ <d <u Pb Hg an Cr Co Ni As Fe Mn v A
preclp  precip  precip pnclp precip  pracip Piecip precip praclp preclp precip pracip precip precip preclp precip pracip preclp precip  precp precip proclp precip precip pracip preclp pracip
mm mm pHUMS uSim mgS2  mgSA usHA mghNA mgNA mgd  mgh  mgd  mgd  mgd  ugh ugh ugd upd ugh ugd ugd ugh gl ugl ugh ugd ugh

01-1994 63490 0,96 054 068 22t 026 400 010 013
02-1934 80,10 w2 081 087 042 008 080 040 009
03-1934 145.70 1.03 082 C€7 188 021 310 020 a4
041994 44,00 112 667 046 052 008 130 o040 024
03-1994 3810 147 16 058 126 409 120 o030 022
06-1994 80,90 113 090 052 072 012 180 030 010
07-1934

08-1934- 105,10 1,04 097 044 027 003 090 030 021
09-1934 201,30 0.63 040 033 041 006 090 040 010
10-1994 4710 0,77 032 066 070 009 140 010 0,02
11-1994 6690 0,85 038 041 147 038 270 020 043
12-1994 168.90 A7 031 946 0.5 0.1 140 070 0.0
Max 201,30 147 104 Q0BT 221 026 400 040 024
M 38,10 047 031 033 037 006 08B0 010 009
W.Aver, M.73 .88 662 052 08 017 17+ 020 013
Sum 104260

Concentrations at Ricklea, SE0053R, 1994 Bulk sampler, Monthiy samples
Maonih mm off mm pH k SO4—  SO4— corr H+ KHd+ NO3-  Na+  Mgts Ck Cas+ Kt cd Cu Pb Hg Zn cr Co N As Fe Mn v Al
precip  precip  precip  preclp  precip pretip prece praclp precip pracip praclp pracip precip praclp precip precip precip precip pracip preclp  precip precip precip precip pracip precip pracip
mn mm pHurllt  uSim mg SA mg SA UsHA mgNA mgNA mgd  mpA mgA mgA  mgA ugd ugh ugA ugd ugA ugd ugA ugA ugd ugh ugl ugd ugd

01.19%4 47,00 034 011 931 040 Q0% 0680 Q10 007
02-1934 4.00 0,66 033 0% 027 004 060 10 o010
03-1934 45,00 075 029 048 055 009 030 020 0,09
04-1994 2250 1.34 08 06 03 005 040 0% 017
05-1994 23.00 0,7 107 024 019 006 040 020 027
061994 73.30 03 0933 03 012 004 020 0.28
07-1994 15.80 0,55 155 032 048 002 040 D40 04t
068-1994 14,50 0.56 062 035 022 o008 0,50 820 02w
09-199%4 79,30 0.28 008 013 63  G8s 050 010 008
10-1994 16,80 0.24 o1 016 009 005 0.20 610 0.8
11-1994 4310 025 0os 020 094 PO 0.30 61 0,10
12-1994 470 083 02 044 088 012 150 016  0.08
Max 79.30 1.3 115 066 086 0,12 15 090 04y
L 4,00 0.24 a4 013 003 00 020 040 o007
WAver. 649 a4e 044 D26 031 006 056 015 016
Sum 437,90
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Concentrations at Keldsnor, DKO0OO5SR, 1995 Wet only sampler, , from DKO1L_WO2
Morth mmar  mm pH 3 S04 SO4—-cemr  H+  NH4+ NO3  Na+  Mg++ Cas+ K+ cd Cu Pb Hy zn cr Co NI As Fe Mn v A
precip  précip  precip  precip  pracip pracip pisclp precip precip precip precip pucip precip preclp precip precip preclp precip piecip precip precip precip preclp preclp precip precip precip
mm mm  pHupks uSkm mgS1  mgSA ueHA mgNA mgNA mgd mgd  mgA  mgl  mgd  ugA ugh ugd ugA ugA ugh ugA ugA ugh ugA ugd ugd ugd

011995 225 023 D36 014
02-199% 248 025 012 012
03-1995 420 053 0.20 Q.36
04-1993 073 009 007 003
05-1995 081 0N 022 047
061995 028 013 0S5y 0353
07-199% 041 005 003 Q06
08-1995 0%z omn 035 010
09-1995 181 019 015 011
10-1985 123 0% 025 0
11-1986 2,30 028 045 0.23
12-1995 257 033 066 0123
Max 420 053 066 053
Min 029 005 007 003
WAver

Suim

Concentrations at Keldsnor, DK0O005SR, 1995 Wet only sampler, , from DKO1L_WO2
Manth  mmoffl  mm pH Kk SO4— $O4-com H+ NHA+ NO3 Nas Mgés C-  Cast K+  Cd  Cu  Pb Hg zn o o N As Fa  Mn v A
precip  precip  precip  preclp  precip pracip precip pracip precip precip preclp precip precip precip precip precip precip precip precip precip precky precip precid precip precip precip pracip
h mm  pHugnks  uSiem  mg SA mg SA usHA mgNA mgNA mgA mgA mgd  mgA  mgd  ugd ugd ugh ugh ugl ugh ugh ugd ugh ugl ugh ugh ugd

01-1995 Q.49 036 0.3 367
02-1995 0606 0,286 049 409
03-1995 1,04 079 052 824
04-1935 074 056 064 127
05-1935 1.36 057 082 0393
06-1935 07 060 119 074
07-139% Q.70 0B 068 078
08-1995 1.51 102 064 199
091985 .68 034 940 342
10-1995 0.76 074 068 263
11-199% o0re 052 047 433
12-199% 1,15 082 031 452
Mayx 151 1.02 119 .24
Min 049 016 033 074
WAVE.

Sum

Concentrations at Keldsnor, DKDOO5SR, 1995 Wet only sampler, , from DKO1L_WO2
Monin mm oft mm pH L3 SO4— SO4- com HE NHé+ NO>  Na+  Mg++ Ck Cats K+ cd Cu P Hg n cr Co Ni At Fs Mn v Al
precip  pracip  precip  precip  precip pracig precip preclp precip precp precip preclp precip precip precip preclp precip precip precip precip preclp preclp precip precip pracip pracp praclp
mm mm  pHunds uSkem mgSA  mgsSA ueHA mgNA mgMNA mgh mgd  mgA  mgl mgd  wugd ugd ugh ugd ugh ugh ugA ugd ugd ugh ugA ugh  ugh
01-199% LK

02-1985 461
031395 4,98
041985 449
051995 440
06-1995 429
07-1385 475
08-1395 433
03-1395 457
101995 4.78
11-1998 538
12-1995 4.70
Max 5,38
Wi 429
WAver,

Sum

Concentrations at Keldsnor, DKO0OSR, 1995 Wet only sampler, , from DKO1L_WO2
Manth mm off mm pH & S04=  304- com He  NAde NO3  Na+s  Mg+s Ch Canrr Cu Ph Hg Zn cr Co NI As Fe Mn v A
precip  preclp  precin  pracip  precip precip preclp precip precip precip pracip preclp  pracip procbp prt:lp precip precip precip praclp preclp precip preclp precip pracip pracip praclp  pracip
mm mm pHuPlMs uS/km mgSA  mgSA uaHA mgNA mgNA mgdA mgd mgA mgd mgAd  ugd ugh ugh ugl ugA ugd upl ugl ugd ugh ugh ugd ugd
03-1996 106.00

02-1995 4120
63-1995 arae
04-1995 3350
05-1995 46,60
06-1995 861

07-1995 42,30
08-1395 24.90
09-1935 659,10
10-935 23.40
11-1985 24,90
12-199% 21.20
Max t06 00
[y 86t

WaAver, +0.38
Sum 4B4 61

Concentrations at Anholt, DK0008R, 1995 Bulk sampler, , from DK0O1L_BS2_4
Month mmoff mm pH K SO4— SO4-com  H+ NHA+ NOZ  Nas  Mg++ CH Ca++ K+ Cd Cu Pb Hg Zn Cr Co Ni As Fa Mn v A
piacip  precid  preclp  precip  precip  precip precip precip prscip pratip precip precip precip precip preclp precip preclp precip precip precip precip praclp pracip preclp precip precip preclp
mm mm pHunls uSicm mgSA mg SA us HA mgNA mgHA mgd  mgA mgh mgh  mgd ugh ugh ugl ugh ugd ugd uga ugh ugh ugd ugh ugh upl

01-1995 600 D066 026 9022
02-1935 748 091 032 D025
031998 610 082 034 028
04-1995 648 0.8& 056 075
05-1995 24 0.3 0,36 D.24
06-1993 137 018 016 0.
07-1935 256 020 041 o1z
08-1995 430 055 113 038
09-1938 543 082 026 030
10-1995 143 (a2 023 029
19-1998 1110 126 X1 046
12-1995 .79 088 839 030
M 1110 128 113 075
Min 137 0.18 016 017
WAver 545 066 037 020
sSum
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Concentrations at Anhoit, DK0008R, 1995 Bulk sampler, , from DKO1L_BS2_4
Monin mmolf mm pH k $O4— SO4-com  H+  NHE+ NOF  Nay Mg+ CF Ca+s K+ cq Cu Po Hg In cr Co NI As Fs My v A
preclp  precin  pracip  precio  preclp  peacip Pescip  pracip precip pracip precip precip preclp preclp precip praclp preclp precip pracip precip precip precp preclp precip precip precip precip
mm mm  pHUNS UuSKkm mMgSA Mg SA ueHA mgNA mgNA mgpd mgd mgh mpd  mgd  ugd ugh ugd ugh ugd ugd ugd ugd ugA ugA ugA ugA ugd

.01-1393 104 038 069 .10
02-1988 112 039 055 13,60
03-1995 114 065 067 11,60
041998 1.3¢ 079 052 11,60
05-1995 152 072 068 3.1
06-1995 0.94 029 067 237
07-1995 148 070 083 g
08-1995 2,18 [RT I 31 .70
09-1995 1,04 0 026 10,00
10-1995 112 076 075 6,27
11-1995 143 026 059 2010
12-1395 171 070 158 11,00
Max 218 110 158 20.19
Wi 034 026 026 23r
WAV 128 055 067 947
Sum

Concentrations at Anholt, DK0008R, 1995 Bulk sampler, , from DK01L_BS2_4
Monih mmolf  mm pH [ SO4— SO4—com  H+  NHE+ NO> Nad Mg+ CF  Case K+ [+'] Cu Pe Hg Zn cr Co N As Fe Mn v N
precip  precy  praclp  preclp  precip precip precip precip piacip prerlp precip precip pracip precip precip pracip precip precip precip precip precip precip precip precip precip precip precip
o mm  pMunts uSkm mpsSA  mgSA usHA mghd mgNA mgdA  mgd mgh mpA  mgd  ugd uph ugh ugd ugA ugh ugd ugA ugd ugl uga ugd ugh
0t-1995 4.28

021995 444
03-19%5 452
04-1995 482
051995 427
06-1995 4.28
07-1995 439
09-1995 474
09-1998 4,90
10-1995 452
11-1395 437
12-199% 4.15
Max 490
W 415
W.Avar, 448
Sum

Concentrations at Anholt, DK0008R, 1995 Bulk sampler, , from DK01L_BS2_. 4
Month mmoff  mm pH k S04— SOd-czor  H+  Nrd+ NO3  Nas Mg+ Chk Caes Ko+ Cd Cu Hg Zn cr Co Ni As Fs Mo v Al
precip  piscip  precip  pracip  preclp  pracip precip  precip precip preclp precip preclp praclp precip precip precip pu:w precip precip precip pracip precip precip precip precip precip precip
mm mm  pHuls uSkm mgSA  mgSA usHA mght mgHA mga  mga mgA  mgl  mgd  ugd ugd ugd ugh uph ugd ugh ugd ugd ugl ugl ugd uga
01-1995 57.00

02:1995 64,80
231995 46,70
04-1995 3640
051995 65,60
0B-1993 49.20
07-193% 4120
08-199% 17,50
03-1985 8760
10-1935 59,10
11-1995 5750
12-199% 341

Max 8760
Min 941

WAVer. 4931
Sum 592,01

Concentrations at Pedersker, DK0O20R, 1995 Bulk sampler, , from DK01L_BS1_2
Mordh  mmof  fun oH k  SO4- SOd-com H+ N4+ NO>- N+ Mg+ C- Ca++ K+ © Cu Pb Hg  2Zn cr Co Ni As Fs  Mn v N
precip  piscip  precip  praci  precip  pracip precip precip precip pestip pretip pracip praclp precip precip precip piecip precip precip prec) piecip preclp precip precip precip precip procip
mm mn pHUNRS  USkem mgSA  mg SA us HA mgNA mgNA mgd mgd mgd mgd mgd  ugd ugd ugA ugd ugA ugA ugd upd ugA ugl ugh ugt ugd

01-1935 185 022 013 010
02-1995 232 029 a7 a1
03-1995 241 0N 05 G113
04-1995 096 015 023 008
05-199% 077 aqe on 013
06-1995 358 04 0.29 114
07-1995 029 006 0.18 055
0B-1995 1,13 014 023
09-199% 337 04% 046
10-1995 243 0 030 020
11-18385 2,64 034 021 015
12-1998 104 0.18 029 012
Max 377 049 046 14
Min 039 006 D18 008
WAve.

Sum

Concentrations at Pedersker, DKOO20R, 1995 Buik sampler, , from DK0O1L_BS1_2
Monih  maefl  mn pH S04~ SO4-com  H+ NHd+ NO3 MNa+ Mg C- Ce++ K+ Cd ©Cu  Pb Hg Zn Cr Co N As Fe  Mn % Iy
prack  precip  precp pnclp precip precip pruclp pracip precip praclp precip precip precip precip precip preclp precip precip precip precip precip preclp precip precip pracip pracip pracip
mn o pHuUMS uSkm MgSA  mgSA uekA mgMA mgMA mgd  mpd  mpd  mgd mgt  ugd ugA ugA ugh ugA ugd ug ugl ugd ugd ugd ugd ugd

01-1995 0,58 027 o045 59
02-1395 og2 035 064 4,07
03-1935 1.03 050 080 409
04-1995 087 0,75 085 1.60
u5-$395 1.09 079 054 107
06-1995 1.68 166 126 1.70
07-1995 1.16 135 059 0,60
08-1995 o 1,37
03-1995 1.77 6.84
10-1993 133 110 127 4,15
11-199% 0.95 0392 066 518
12-199% 195 115 198 202
Max 195 168 +27 684
L 058 027 048 0,60
WAver

Sum
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Concentrations at Pedersker, DK0020R, 1995 Bulk sampler, , from DKGO1L_BS1_2
Month mm el mm pH k SO4— SO4-cort  H+  NHA+ NO3 Na+ Mg+ Ck  Cate K+ ce Cu Pb Hg Zn < Ca N Az Fa Mn v N
precip  pracip  pracip  preclp  precip precip precip precip precip preclp precp pracky  precip precip precip precip precip precip pracip precip precip precip peacip pracip pracip precip precip
mm mm  pHunlls uSkm mgSA  mpSA UaHA mgNA mgNA mgd mgd mgA mgd mpA  ugh ugd upA ugh ugd ugd ugd uph ugd ugd ugt ugd ugd
01-199% 437

02-1398 432
031995 441
b4-1895 454
05-1995 449
06-1935 578
07-199% 312
08-1935 651
05-193% 475
10-199% 43
11-199% 44
12-199% 4.0t
Max 651
Min 4m
WAver

Sum

Concentrations at Pedersker, DK0020R, 1995 Bulk sampler, , from DK01L_BS1_2
Monih mmoft  om pH 3 SO4— SO4—cor  H+  NHA+ NOI-  Na+ Mg+ CF Ca+rt K+ cd Cu Pb Hyg Zn cr Co Ni As Fe Mn v L
precip  precip  precip  preclp precip  precip preti preclp pracip pracip precip precip pimcip precip precip precip precip precip precip precip precip precip precio precip precip precip pracip
mm mm  pHunks uS/kem mgsSA  mgSA ueHA mghAd mgNA mgd mgd  mgd  mgd  mgd  uph ugh ugd ug ugA ugA ugh ugh ugh upd ugd ugh ugA
01-1995 78,50

02-1995 45.50
03-1995 30.90
041995 32,90
051995 4230
06-1395 .80
07-1995 55 .00
08-1395 4440
03-1995 55,50
10-1995 2.1
11-1998 38.30
12-1995 11.20
Max 78.50
Min 1120
W Aver 4145
Sum 437.40

Concentrations at Uto, FICO09R, 1995 Official rain gauge,

Morth mem oft mm pH 3 SO4-- SOd4—com  H+» NHe+ NOJ  Nad  Mg++ Ck Ca+v K+ ca Cu Pb Hg zn Cr Ce Ni As Fa Mn v Al
precip precip  precip  precip  prscip precip precip precip precip preclp precip preci precip precip precip preclp precip precip pracip precip pracly preciky precip  precip  pracip praclp  precip
mi M pHuns  uS/cm mg SA mg SA us HA mgNA mgNA mgd mgA  mgd  mgd  mgd  ugd ugd ugh ugd ugh ugh ugd ugd ugh ugd ugh ugd ugh

01-1995  §6.10

02-1995 49,30

03-1985 46,10

04-1895 22,50

05-1995 2050

06-1395 38,30

07-1995 13,00

08-1995 34,60

09-1995 32,20

10-1998  81.5¢

11-199% 62,10

12-1995 2150

Max 62,10
Mhin 13,00
WAver. 3738
Sum

Concentrations at Uto, FIOD09R, 1995 Bulk sampler, Daily samples, from FIO1L_NILUQS
Monih mm o m pH 3 SO4— SO4—ctorr  H¥  NHé+ NO3  MNa+ Mg+ Ck  Ca+ K+ cd (o7 Pn Hg in Cr Co L] As Fe Mn v A
precip  precip  precip  precip  precip pretip precip precip preclp precip praclp precip precip precip pracip precip precip precip preclp preclp pracly precip precip praclp praclp preclp precip
mm mm  pHuns uSikm mgSA mg SA upHA mgNA mghA mgd  mgAd mgA mgA  mgA ug ugd ugd ugd ugA ug ugh upA ugt ugA ugA ugl ugd

01-139% 7 4,02 2,20 96,30 673 117 674 112 1607 05T 0N
02-1995 t210 463 0.8% 23B0 051 G064 468 049 €52 032 132
03-199% 12,00 .50 074 3130 038 062 286 028 444 029 052
04-1995 15,60 438 1.04 4180 043 0855 135 015 20 o 046
05-1995 29.30 421 1.3 6220 082 056 053 007 08 o2 019
06-1995 3320 463 o790 2340 042 035 033 0.07 054 033 014
07-199% a.10 47 051 1970 929 025 120 016 212 029 0.2
08-1998 2630 47 051 1950 027 033 085 010 141 018 026
03-199% 17.30

10-1995 23,60 4,35 106 4510 070 102 299 039 54 036 054
11-1938 11,50 434 073 4570 03 116 406 049 621 038 062
12-1995 590 .4 0.76 4540 060 072 277 028 440 030 095
Max 3320 47 220 96,30 073 117 874 112 18D 057 122
L 590 402 0.51 1950 021 0.25 0.38% 007 0.54 018 012
WAver. 16,97 4.08 0,85 A543 044 057 183 0,22 an 027 Gl
Sum 203 50

Concentrations at Virolahti Il, FI0017R, 1995 Official rain gauge,

Month  mmofft  mm pH Kk SO4-- SOd—tor  H+ HNHE+ NO3>  Nav MgH+  Ck Caed K+ c¢ Cu Pr Hy Zn cr Ca Ni As Fe Mn v Al
pracip  precip  precip  precle  precip precip precip precip piecip precip precip precip precip precip precip precip preciy pracip precip precip precip precip precip precip precip pracip preclp
mm mm  pHunMt uSkm mgSA  mgSA us HA mghA mgNA mgd  mgd mgd mgdh mgd  ugd ugA upl ugh ugd ugh ugh ugA ugh ugd ugh ugA ugA

01-1995 38,20

02-1995 5300

031995  78.20

04-199% 2580

051998 7230

06-1995 303

07-19%5 4510

08-1995 48,60

09-1995 9320

109935 5250

11-1995 66,20

12-1935  30.60

Max 93,20
Min 25.80
W Aver 52.68
Sum
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Concentrations at Rucava, LV0O010R, 1995 Official rain gauge,

Morth mmot  mm pH k S0d— SO4—com  H+  NHé+ NO3F HNa+s Mg+  Ck  Cakd K+ <a Cu Pb Hg Zn <r Co N As F» Mn v N
precip precip prece precip precip  pracl  peaclp precip precip precip praclp praclp precip precip precip precp precip piecip precip precip praclp precip precip pracip precip prack precip
mm mm  pHuPRs USAM mMESA  mgSA Ue HA MQMNA mgMNA mgd  mps  mpgd  mgd  mgd  ugh ugh ugA ugh ugA ugh ugA ugh €] ugd g ugh ugd

01-1935  78.80

02-1995 6440

031995 5640

04-1998 3820

051995 142,97

061395 106,70

07-1985 8020

06-1995 5040

031395 108,10

101995 44,80

111995 68.75

12-1395 29,40

Max 142,97

Min 29.40
WAver. 69,24
Sum

Concentrations at Rucava, LV0O010R, 1995 Bulk sampler, Daily samples from LVO1L_bd10
Month mm off mm pH L] $O4— SO4— con H+ N4+ NOY  Na+ Mg+ Ck Ca+t Pb Hy Zn Cr Ca N As Fa Mn v N
precip  praclp  precip precip  pruclp precip Precip preclp precip precip precip  praclp  precip prr:lp pm;ip nreclp precip precip precip precip preclp precip precip preclp precip preclp precip
mm  mm pHuMs uSkm mgSA  mQSA e HA mgNA mgNA mgd mgd mgA mgd mgA  upi  ugd  wuph  ugt  ugh  ugh  ugd  ugd  upd  ugh  wgh  ugd  upd

01-1995 470 0,54 038 051 1,08 a8s 024
021995 4.36 0.90 a7z oes oM 216 047
031995 547 0,51 a7+ 08y 075 134 05
041998 4.75 0,86 51 0SSy 0539 042 007
05-199% LEA} 048 660 O41 0.7 007 D48
06-1395 495 0,80 672 oM 078 o2t Dt
07-1998 479 132 108 054 1,30 920 030
06-1293 577 0,44 041 D18 082 928 0¥
08-1995 .08 0.31 623 06y 051 180 098
10-199% 426 087 076 060 045 130 022
11-1995 423 2,01 Ged o038 106 095 024
12-199% 4.86 0.82 072 076 107 151 064
Max 5,77 2.01 108 098 130 215 054
Min 423 0,31 023 018 048 007 007
WAvST 475 0.76 051 055 081 085 024
Sum

Concentrations at Rucava, LVO010R, 1995 Bulk sampler, Monthly samples, from LVO1L_bm10m
Month mm oft mm pH k SO4-- SO4—com  H+ N4+ NOI-  Nar  Mg++  Ch Cars K+ Cd <u Pb Hg In <r Co N As Fs Mn v N
precip pracip  precp  precip gracip  precip  precip pracip pracip praclp precip piecip precip precip precip preclp precip  precip pIscip  piscip paacip precip precip pracip precip precip precip
mm mm  pHunls uSikm mgSA  mgSA ue HA mgNA mgNA mgl mgl mg) mgd mgt ugh ugh ugd ugh ugt ugd ugd ugd ugh ugd ugd ugl  ugd

01-1935 34.00 4,00 011 050 317 1040
02-1995 70,00 3,50 025 250 9,00 10,20
03-1995 74,00 6.40 023 140 633 15,80
041995 22.00 180 609 130  6.00 21.70
05-1995 17.00 140 00y 10 3P 14,10
061995 14,00 140 008 110 480 250
07-1995 40.00 180 c13 150 741 2840
08-1935 14,00 140 100 130 236 18.00
051995 25.00 330 023 060 2388 29.60
10-1995 33.00 120 009 040 368 27.00
11-1995 41.00 100 0,10 120 664 23,00
12-1895 54,00 4,00 0.2¢ 330 1200 29.00
Max 7400 640 100 330 1200 2950
Min 14,00 140 008 D40 2,16 9.50
WoAver 3307 282 019 120 436 18,52
Sum

Concentrations at Zoseni, LVO016R, 1995 Official rain gauge,

Menth mmoff  mm pH [ S04~ SOd-com H+ Nrd+ NO3  Na+ Mg+ G Cas+ K+ [ cu Pb Hg n cr Co N As Fe “n v A
precip prechp  eaclp  precip  pracip precip piecip praclp precip precp preclp preclp precip precip precip prectp precip  precip precip precip precip precip precip precip precip precip preclp
mm mm  pHunks uSAcm mESA  mgSA  UeHA mgRA mgNA mgd mgd mgd mgd mgd  ugd  ugl  ugh  ugd  ugd  upd  ugh  ugt  ugd  ugd  upd  ugd  ugd

01-1995  as5.90

02-1998 89,60

03-1995 71,80

04-1933 5010

05-1935  Badd

06-1995 86,10

07-1895 32,70

08-1995 64,60
09-1995 34,60
16-1998 98,30

11-1995 27,30
12-1995  42.80

Max 98.30
Min 2730
WAver. 6402
Sum

Concentrations at Zosenl LVO016R, 1995 Bulk sampler, Monthly samples from LVO1L_bm1iém
Month mm off  mm pH S04~ SO4~com H+  NHA+ NO3F  Ne+ Mg+ Gk Cat+ K¢ cd Hg n Cr Co N As Fe Mn ¥ A
precip  praclp  pracip prnclp pracip preclp preclp praclp precip precip preclp prsclp pracip preclp precip pr-c\p yuc\p pracip precip precip preclp preclp precip precip precip precip preclp
mm mm  pHuNks USAm m@SA  mgSA  UEHA mgNA mgNA mgd mgd  mgd  mgh mgd  ugd  ugd  ugd  ugd  ugd  ugd  ugd  ugl  ugd  ugd  ugd  ugd  ugd

01-1995 16.00 2.1 012 230 1067 530
02-1498 308 210 0l 1o 151 450
031995 29,00 2,50 DIz 400 623 730
04-199% 80.00 2.50 075 3000 2640 95.00
05-1995 2000 140 oiz 120 420 12.00
06-1998 45,00 1.90 003 2,10 1,06 9,50
071995 38.00 217 033 380 383 28,40
08-1495 18.00 1.60 0o7 120 G800 10.00
0£9-1995 7,00 140 001 180 058 7.40
10-1995 13.00 1.30 D0 200 418 13.00
11-1895 14 00 160 094 130 1200 26.00
12-199%5 23.00 1.70 008 200 496 20.00
Max 80,00 250 075 3000 2640 95.00
Win 7.00 130 001 100 D38 450
WAver 2834 184 034 383 578 1648
Sum
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Concentrations at Zosenl, LVO016R, 1995 Bulk sampler, Weekly samples from LVO1L_bw16
Month minoll  mm pH k S04~ SO4—comr  H+ NH4+ NOX Nav Mg CF  Cae+ K+ Cu Pb Hg Zn cr Ca Ni As Fe Mn v A
praclp  pracip  pracip  preclp  precip  precp  pracip prsclp precip precip precip precie pracly precip wcln Pracip precip precip gprecip precip preck preck pracip precip precip preck  precip
mmn mm  pHunls uSkm mgSA  mgsa USHA mMONA mgNA mod  mpd  mpl  mgd mgd  ugd  ugd ugh ugh  ugd ugd  ugd ugd  ugd ugt ugd  ugt  ugn

01-1385 626 0,82 03 080 040 030 020
02-1995 435 1,60 120 160 020 080 010
03-1995 L XA 3z 082 312 040 040 020
04-1935 638 384 202 384 330 260 1,80
051935 570 51 120 2% 180 G20 020
06-1935 6.05 038 199 0% 0.8 04a 030
07-1998 631 0,64 109 064

08-1995 640 087 046 057 250 020 o110
08-1995 587 0.23 013 023 a4 020 010
10-1395 5.04 047 089 047 020 060 D20
111985 461 LE L) 1.04 088 D60 040 020
12-1998 5,84 113 126 143 060 030 610
Max 640 384 202 384 3190 260 160
Min 438 623 018 023 020 020 010
WAVer 5.56 140 114 138 096 081 0.6
Sum

Concentrations at Leba, PLO004R, 1995 Bulk sampler, Daily samples
Maonih mmoff  mm pH x SOM4- SO4—com  H+  NHEF NOF  Na+ Mger  CH Cats K+ cd Cu Pb Hg In <t <o NI As Fe Mn v AN
prEclp pracih  pracp  precd  precp  pracip pracip piscip precip precip praci precip precip preclp praclp precip preclp pracip precip pracip precp pimcip preclp  precip  preclp precip precip
mm mm o pHLME uSkm mgSA  mgsA UEHA mgNA mgNA mgA mpAd mpgd  mgd mgd  ugt ugA ugA (] ugd ugh ugd ugd ugd ugA ugt ugA ugh

01-199% 63,00 1.00 036 038 121 018 216 022
02-1998 26.00 113 0465 082 209 o021 3,60 026
03-1995 27.00 118 098 057 106 022 5§85 0.23
04-1935 41,00 .M 453 0S50 18} 04 220 0.05
05-1995 62,20 113 arr 07y 024 046 088 007
06-1995 51.50 1.30 0B4 042 024 020 050 017
07-199% 28.40 1.24 085 085 048 0233 075 023
08-1395 48.80 0.5% 034 029 144 022 291 020
09-1995 115,10 041 020 915 185 098 372 012
10-1995 27.50 0,54 059 08 063 O 137 003
11-1985 3230 038 024 029 284 021 lez 0.13
12-199% 3770 108 037 087 092 0 180 0.07
Max 115.10 130 088 097 108 023 S5ES 0.26
L 26,00 o4 0,20 015 G224 0,14 D50 0.05
WAver, 6.7 0,89 051  ¢851 131 019 251 015
Sum 360 50

Concentrations at Leba, PL0O004R, 1995 Wet only sampler,
Month mmoft  mm (1] k SO4- SO4—comr  H+ N4+ NO3 Na+ My++ Ck  Care Ko Cd Cu Pb Hy In cr Co NI As Fa Mn v A
Rrecip  precip  precip  precip pracip  precp précip praclp precip precip pieclp praclp precip precip precip pracip prsclp precip  precip precip piscip pieclp preclp precip precip precip precip
mm  pHumts uSikm mgSA  mgSA usFA mgNA mghA mgd mgd  mgd mgd  mgA ught ugh ugd ugd ugd ug ugd ugd ugA ug ug ughd ugd

01-1995 615 218 132 925
02-1995 039 308 342 1237
03-1995 030 30 335 15.60
041995 03t 207 190 11.10
051925 026 247 150 127
06-1995 013 193 320 1169
07-1285 008 240 276 1048
08-199% 004 119 o086 7.00
09-1998 002 089 056 4.66
10-1995 0.07 186 1.81 12.00
11-199% C13 250 166 12,02
12-189% 015 212 250 18.70
Max 03¢ 310 342 15,70
Min 0.2 089 056 488
WAver 015 133 166 10,14
Sum

Concentrations at Leba, PLOG04R, 1995 Wet only sampler, Biweekly samples
Month mmoff  mm PH 3 SO4- SO4-com M+ NH4+ NO3 Ma+ Mg+ Ch Ca++ K+ Cu Pb Hg zn < Co N As Fe Mn v A
precip praclp  precip  pracip  precp  precip precip preclp pracip precip precip precip precip precip proctu precip preclp precip pracip precip precip precip pracip precip precin pracip praclp
mm mm  pHunks uSicm mgSA mpSA UsHA mgNA mgNA mgd mgd mgd mgd mgAd  ugh ugA ugh ugl ugA ugd ugd [ upd ugh ugd ugd ugA
011995 63,00

02-1995 26,00
031985 2700
04-1995 41,00
05-199% 52,20
06-1998 51,50
07-1995 2840
08-199% 48,80
09-1995 115,10
101995 27.50
11-159% 240
12-1995 N
Max 115,10
Min 26,00
WAver 4672
Sum 560.60

Concentrations at Aspvreten, SEQ012R, 1995 Bulk sampler, Monthly samples from SEO1L bu1k12hg
Month mmof  mm pH K S04~ SO4-com  H+  NHA+ NO3 Na+ Mg+ Ck  Cav+ K+ Cu Pb Hg Zn Ni Fa Mn v At
precip  precip  precip  precip  precip precip precip precip precip pracip preclp precip precip precip pracip precip piecip precip precip pncip pv-cly pracip pn:lp precip precip precip pracip
mm mm  pHunis uSiem mgSA  mgSA UeHA mgNA mgNA mgt mgd mgd  mgd mgd ugd ugh ugh ugd ugh ugd ugd ugd ug ugA ugh ugd ugA

01-1935 0.01
02-199% 0.02
03-1995 0.02
D4-1395 o.01
051998 a.a1
06-1998 0.01
07-1995 005
08-1995 0.0t
05-1995 0.01
10-1995 0.02
11-1995 .01
$2-199% 6.04
Max 0,65
Min a0
WAV

Sum
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Concentrations at Aspvreten, SE0012R, 1995 Bulk sampler, Monthly samples from SE01L_bulki2hm

Monin mmoff  mm pH L3 SO4~ SO4—com  H+ N+ NO3-  Nar Mget Ck Ca++s K+ Cu Hg Zn Cr Co N As 4] Ll v L
precip preclp  precip  precip  preclp precip précip precip precip precip precip  precip precip precip pr-:lp pracip pm:b praclp preclp precip precip precip precip preclp precip precip precip
mm mm  pHunlls uSkm m@SA  mgSA usHA mgNA mgdNA mgl mgd  mpd  mgd  mgd  ugA ugA uga ugA ugA ugh ugd ugA upA ugh ugA ugd ugh
01-1985 61,00 013 515 1050 030 003 050 095 2210 40 168
02-199% 61,00 006 227 6,60 017 00t 02 040 1140 130 08
031985 39.00 Q.13 416 1700 040 005 053 109 2670 2320 122
04-199% 80,00 008 148 720 di8 002 021 823 1970 1506 048
05-1395 39,00 a0 21 650 014 002 021 015 2380 220 058
06-1995 29.00 0.0% 281 20,60 014 002 022 020 2490 650 041
07-1995 58.00 aas 1.81 1000 411 002 020 096 2440 270 06
08-1995 1.00 066 2,08 880 034 007 049 047 8660 1550 120
09-1995 65,00 004 224 460 060% 002 020 016 1930 2930 049
10-1995 14,00 012 458 2260 021 004 043 05 3790 76D 1.0
11-1986 22.00 0.04 144 790 031 003 028 047 2280 240 060
12-1995 8.00 0.1 3.89 18,90 149 004 t47  C41 2660 310 225
Max 80,00 0.13 518 2260 143 007 197 101 B9E0 1950 225
hin 7.00 0n4 1.44 460 003 001 020 015 1140 130 036
WoAVar 40.25 007 2,67 975 022 002 030 029 22% 317 076
Sum 483,00
Concentrations at Aspvreten SEO012R, 1995 Bulk sampler Monthly samples
Month mmoff  mm pH S04 SO4-com M+  HNHd+ NOF  Na+  Mgs+ Cass Pb Hyg Zn cr Co N As F» Mn v A
precip  preclp  piecip putlp pracip precip preclp precip precip precip precip pr-rlp pracip pr-clp pncln pn:lp precip pracip preclp preclp preclp precip precip precip praclp pracip  pracip
mm mm  pHurls  uSiom mgSA mg SA ueHA mgNA mgNA mgd mg1  mgd  mgl  mgd  ugd ugh ugh ugs ugd ugd ugd ugd ugd ugh ugd ugh  ugd
01-1998 54 0O 0.82 03¢ 081 071 o1 133 03 012
02-1993 62,00 041 07 039 046 006 0B6 006 007
031995 4000 102 053 078 100 015 160 048 092
D4-1995 33,00 053 ¢26 028 017 004 033 013 003
05-1995 74 .00 0.68 042 D036 00§ 0.02 017 012 0.04
06-1995 61,00 960 047 0.30 006 0.05 0619 016 0.35
071998 57.00 058 02 02t 016 006 030 022 0.8
08-1995 13.00 032 032 026 015 o011 623 046 021
03-1985 75.00 0,58 028 025 035 00T 0&6 022 D006
10-139% 25.00 103 080 075 042 011 076 03 010
11-1995 42,00 029 D1 033 028 004 051 017 006
12-139% 11,00 082 029 063 073 009 112 023 0,08
Max 89.00 1.03 060 078 1,00 0,15 180 048 025
Min 11,00 029 o1 021 005 002 Bt 006 003
WAver, 50,26 0.83 0,32 039 633 007 061t 020 o011
Sum 603.00
Concentrations at Arup, SEC051R, 1995 Bulk sampler, Monthly samples, from SEG1L_bulk§1hm
Monih mmoff  mm H Kk SO4- SO4~com  H+  NHé+ NOI  Na+ Mg++  Ck Cast+ K+ <d Cu Po Mg n cr Co NI As Fe Mn v Al
precip precip  preclp  piscip  precip precip pracip precip preclp precip pracip preclp precip precip preclp precip precp praclp preck  peecip precip preclp pracip precip precip precip precip
mn mm pHORRS  uSkem mgSA  mgSA usHA mgNA mghA mgi mgi mgd  mgd mgd ugA ugd ugd ugl ugd ugd ugl ugl ugl ugh ugA ugd ugd
01-1995 11200 0.06 290 560 022 002 039 032 1360 340 0989
02-1995 B4 00 a.a7 290 600 025 0.03 037 617 1550 330 092
031985 39.00 0,14 1067 2310 072 007 079 074 4940 1120 165
04-1995 43.00 0.08 197 93¢ 072 001 057 011 2400 280 043
051935 32,00 0,08 202 1140 024 0,07 0,32 019 3620 910 0,63
06-19%3 16,00 0.07 283 1980 048 003 031 027 1750 2070 0.7
07-1995 44,00 0,07 370 1786 016 0.04 036 043 4610 A9 0563
08-1395 13.00 0.12 4568 1780 040 0,10 054 951 15350 1330 100
09-1995 115,00 0.05 288 640 009 007 022 024 12760 260 054
10-199% 34,00 .03 4.00 1760 016 004 048 D26 2500 960 105
11-1995 7300 014 578 1400 028 005 085 D48 1920 220 183
12-1995 27.00 439 .85 2240 048 007 212 090 3050 400 228
Max 116,00 DR E] 1067 2310 07z o010 212 030 15350 3070 238
Min 13.00 005 117 560 609 002 022 0,11 1270 260 049
W Aver. 54,50 0.08 582 1158 024 004 051 034 2472 642 037
Sum 654 00
Concentrations at Arup, SE0051R, 1995 Bulk sampler, Monthly samples
Monlh  mmofft  mm pH SO4— SOd—com  H+e HH4+ NO> Na+ Mg+ CF  Ca++ K+ Cd Cu Pb Hg In cr Co N As Fa Mn v Y]
precip  preclp  precip pr-clp precip precip pracip precip precip pracip pracip pracip pracip precip precip precip precip praclp precip precip precip precip precip precip pracip piecip precip
e mm  pHuoMs uSkm mgSA mgSA  usHA mQNA mgNA mgd mgd mgd mgAd mgd ugt  ugd  ugd  ugd  ugd  ugd  ugh  ugd  ugd  ugd  ugh  ugh  ugh
011995 116,00 .13 03% 048 104 015 1.97 932 a1}
02-1995 132.00 079 059 Dra 1,38 018 272 014 013
03-1995 77.00 143 135 089 380 045 66T 042 022
04-1995 78,00 0.60 060 044 0,50 009 086 031 608
05-1995 38.00 1.00 204 D065 038 012 Q68 030 072
061995 52,00 1.23 459 083 013 006 040 022 016
07-1995 6§9.00 1.23 081 053 0,26 0,06 053 020 Q.14
0B-1395 1100 1.96 174 100 08) 011 097 08z 054
03-1395 12600 0.88 069 045 058 008 102 017 oM
10-1995 42.00 1.19 108 o088 097 0.32 149 0.27 D22
11-1995 62,00 0.93 0.88 1,04 076 0,09 tn 018 013
12-1993% 22.00 1.08 063 071 079 D0Oe 1,32 020 015
Max 132,00 1,96 204 104 380 D45 BET 062 072
Min 11.00 060 039 044 07% 006 040 014 QD8
WAV, 68,75 097 080 064 104 D4 180 025 017
Sum 825.00
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No. 1

No. 2

No. 3

No. 4

No. 3A

No. 5B

No. 6

No. 7

No. 8

No. 9

* out of print

BALTIC SEA ENVIRONMENT PROCEEDINGS

JOINT ACTIVITIES OF THE BALTIC SEA STATES WITHIN THE FRAMEWORK OF THE
CONVENTION ON THE PROTECTION OF THE MARINE ENVIRONMENT OF THE
BALTIC SEA AREA 1974-1978

(1979)*

REPORT OF THE INTERIM COMMISSION (IC) TO THE BALTIC MARINE
ENVIRONMENT PROTECTION COMMISSION
(1981)*

ACTIVITIES OF THE COMMISSION 1980

- Report on the activities of the Baltic Marine Environment Protection Commission during 1980
- HELCOM Recommendations passed during 1980

(1981)*

BALTIC MARINE ENVIRONMENT BIBLIOGRAPHY 1970-1979
(1981)*

ASSESSMENT OF THE EFFECTS OF POLLUTION ON THE NATURAL RESOURCES OF
THE BALTIC SEA, 1980

PART A-1: OVERALL CONCLUSIONS

(198 1)*

ASSESSMENT OF THE EFFECTS OF POLLUTION ON THE NATURAL RESOURCES OF
THE BALTIC SEA, 1980

PART A-1: OVERALL CONCLUSIONS

PART A-2: SUMMARY OF RESULTS

PART B: SCIENTIFIC MATERIAL

(1981)

WORKSHOP ON THE ANALYSIS OF HYDROCARBONS IN SEAWATER

Institut fiir Meereskunde an der Universitét Kiel, Department of Marine Chemistry, March 23 -
April 3, 1981

(1982)

ACTIVITIES OF THE COMMISSION 1981

- Report of the activities of the Baltic Marine Environment Protection Commission during 1981
including the Third Meeting of the Commission held in Helsinki 16-19 February 1982

- HELCOM Recommendations passed during 1981 and 1982

(1982)

ACTIVITIES OF THE COMMISSION 1982

- Report of the activities of the Baltic Marine Environment Protection Commission during 1982
including the Fourth Meeting of the Commission held in Helsinki 1-3 February 1983

- HELCOM Recommendations passed during 1982 and 1983

(1983)

SECOND BIOLOGICAL INTERCALIBRATION WORKSHOP

Marine Poliution Laboratory and Marine Division of the National Agency of Environmental
Protection, Denmark, August 17-20, 1982, Renne, Denmark

(1983)
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No.
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No.

No.

No.

No.

No.
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10

I1

.12

13

14

15

16

17A

17B

18

. 19

20

TEN YEARS AFTER THE SIGNING OF THE HELSINKI CONVENTION

National Statements by the Contracting Parties on the Achievements in Implementing the Goals of
the Convention on the Protection of the Marine Environment of the Baltic Sea Area

{1984)

STUDIES ON SHIP CASUALTIES IN THE BALTIC SEA 1979-1981

Helsinki University of Technology, Ship Hydrodynamics Laboratory, Otaniemi, Finland
P. Tuovinen, V. Kostilainen and A. Hiaméldinen

(1984)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE SECOND STAGE
(1984)*

ACTIVITIES OF THE COMMISSION 1983
Report of the activities of the Baltic Marine Environment Protection Commission during 1983
including the Fifth Meeting of the Commission held in Helsinki 13-16 March 1984

- HELCOM Recommendations passed during 1983 and 1984

(1984)

SEMINAR ON REVIEW OF PROGRESS MADE IN WATER PROTECTION MEASURES
17-21 October 1983, Espoo, Finland
(1985)

ACTIVITIES OF THE COMMISSION 1984

- Report of the activities of the Baltic Marine Environment Protection Commission during 1984
including the Sixth Meeting of the Commission held in Helsinki 12-15 March 1985

- HELCOM Recommendations passed during 1984 and 1985

(1985)

WATER BALANCE OF THE BALTIC SEA
A Regional Cooperation Project of the Baltic Sea States:

[nternational Summary Report
(1986}

FIRST PERIODIC ASSESSMENT OF THE STATE OF THE MARINE ENVIRONMENT OF
THE BALTIC SEA AREA, 1980-1985; GENERAL CONCLUSIONS
(1986)

FIRST PERIODIC ASSESSMENT OF THE STATE OF THE MARINE ENVIRONMENT OF
THE BALTIC SEA AREA, 1980-1985; BACKGROUND DOCUMENT
(1987)

ACTIVITIES OF THE COMMISSION 1985

- Report of the activities of the Baltic Marine Environment Protection Commission during 1985
including the Seventh Meeting of the Commission held in Helsinki 11-14 February 1986

- HELCOM Recommendations passed during 1986

(1986)*

BALTIC SEA MONITORING SYMPOSIUM
Tallinn, USSR, 10-15 March 1986
(1986)

FIRST BALTIC SEA POLLUTION LOAD COMPILATION
(1987
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No.
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No.
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No.

No.

No.
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21

22

23

24

.25

26

27A

. 27B

27C

27D

28

29

SEMINAR ON REGULATIONS CONTAINED IN ANNEX II OF MARPOL 73/78 AND
REGULATION 5 OF ANNEX IV OF THE HELSINKI CONVENTION

National Swedish Administration of Shipping and Navigation,;

17-18 November 1986, Norrképing, Sweden

(1987)

SEMINAR ON OIL POLLUTION QUESTIONS
19-20 November 1986, Norrkoping, Sweden
(1987)

ACTIVITIES OF THE COMMISSION 1986

- Report on the activities of the Baltic Marine Environment Protection Commission during 1986
including the Eighth Meeting of the Commission held in Helsinki 24-27 February 1987

- HELCOM Recommendations passed during 1987

(1987)*

PROGRESS REPORTS ON CADMIUM, MERCURY, COPPER AND ZINC
(1987)

SEMINAR ON WASTEWATER TREATMENT IN URBAN AREAS
7-9 September 1986, Visby, Sweden
(1987)

ACTIVITIES OF THE COMMISSION 1987

- Report on the activities of the Baltic Marine Environment Protection Commission during 1987
including the Ninth Meeting of the Commission held in Helsinki 15-19 February 1988

- HELCOM Recommendations passed during 1983

(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE,;
PART A. INTRODUCTORY CHAPTERS
(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE;
PART B. PHYSICAL AND CHEMICAL DETERMINANDS IN SEA WATER
(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE;
PART C. HARMFUL SUBSTANCES IN BIOTA AND SEDIMENTS
(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE;
PART D. BIOLOGICAL DETERMINANDS
(1988)

RECEPTION OF WASTES FROM SHIPS IN THE BALTIC SEA AREA
- A MARPOL 73/78 SPECIAL AREA
(1989)

ACTIVITIES OF THE COMMISSION 1988

- Report on the activities of the Baltic Marine Environment Protection Commission during 1988
including the Tenth Meeting of the Commission held in Helsinki 14-17 February 1989

- HELCOM Recommendations passed during 1989

(1989)
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No.

No.

No.

No.

No.

No.
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42

43

44

45

46

47

48

49

50

.51

52

53

. 54

ACTIVITIES OF THE COMMISSION 1991

- Report of the activities of the Baltic Marine Environment Protection Commission during 1991
including the 13th meeting of the Commission held in Helsinki 3-7 February 1992

- HELCOM Recommendations passed during 1992

(1992)

BALTIC MARINE ENVIRONMENT BIBLIOGRAPHY 1986-1990
(1992)

NITROGEN AND AGRICULTURE, INTERNATIONAL WORKSHOP
9-12 April 1991, Schleswig, Germany
(1993)

SECOND BALTIC SEA POLLUTION LOAD COMPILATION
(1993)

SUMMARIES OF THE PRE-FEASIBILITY STUDIES
Prepared for the Baltic Sea Joint Comprehensive Environmental Action Programme
(1993) *

HIGH LEVEL CONFERENCE ON RESOURCE MOBILIZATION
Gdansk, Poland, 24-25 March 1993

Compilation of Presentations and Statements

(1993)

THE BALTIC SEA JOINT COMPREHENSIVE ENVIRONMENTAL ACTION PROGRAMME
(1993)

THE BALTIC SEA JOINT COMPREHENSIVE ENVIRONMENTAL ACTION PROGRAMME
Opportunities and Constraints in Programme Implementation
(1993)

SEMINAR ON RECEPTION FACILITIES IN PORTS
Turku, Finland, 16-19 November 1992
(1993)

STUDY OF THE TRANSPORTATION OF PACKAGED DANGEROUS GOODS BY SEA IN
THE BALTIC SEA AREA AND RELATED ENVIRONMENTAL HAZARDS
(1993)

ACTIVITIES OF THE COMMISSION 1992

- Report on the activities of the Baltic Marine Environment Protection Commission during 1992
including the 14th meeting of the Commission held in Helsinki 2-5 February 1993

- HELCOM Recommendations passed during 1993

(1993)

BALTIC MARINE ENVIRONMENT BIBLIOGRAPHY 1991-1992
(1993)

FIRST ASSESSMENT OF THE STATE OF THE COASTAL WATERS OF THE BALTIC SEA
(1993)



No. 68 THE EVALUATION OF THE RELATION OF ATMOSPHERIC DEPOSITION TO RIVERINE
INPUT OF NITROGEN TO THE BALTIC SEA
(1997) *
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