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Main tasks

. Analysis of available environmental data;

. Monitoring of priority and hazardous substances in
water, bottom sediments and biota, as well as in
wastewaters and wastewater sludge;

. Assessment of water chemical quality, taking into
account long-term data and results from
implemented projects, trend analysis and program
of measures;

. Preparation of optimized monitoring program for

priority and hazardous substances for period 2016-
2021.



Main activities

. Analysis of sources of priority substances in surface
waters and inventarisation of amounts of priority
substances

Priority substances monitoring in surface waters,
sediments, biota and wastewaters

. Analysis of sources of priority pollutants in wastewaters

Review of priority substances in surface waters in period
2000-2015

Monitoring programmes of priority substances in
surface waters



SOURCE ANALYSIS & INVENTARISATION

e Data analysis on point source data (waste water emissions)
e Data analysis on diffuse pollution (agriculture and
atmosphere)

* Data analysis form Lithuanian data base about used, placed
on market, imported and exported priority substances

e Summarized results from previous projects in all matrixes

¥

Initial identification of problematic priority substances



MONITORING

* Within current research all 45 priority substances
from EQS Directive 2013/39/EU were analyzed

* Watch list monitoring (EC decision 2015/495)




Monitoring - Inland waters and Baltic sea
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Nuoteky monitoringo vietos




Problems occurred

* Waste water monitoring:
— dry autumn in 2015, so in many cases, samples were missing;
— technical issues in some industries.

The missing samples were collected in the beginning of 2016 in
other suitable places to cower amount of needed samples

* |Inland waters and sea monitoring —

— weather conditions in the end of 2015 — sea water samples
could not be sampled — samples collected March 2016

— Biota samples form inland waters were sampled in 2016
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Some numbers...

Aplinkos terpé Meéginiy skaicius
Baltijos juroje

Vanduo 45

Dugno nuosédos 16

Biota 16

KurSiy mariose

Vanduo 36

Dugno nuosédos 12

Biota 3

Upése ir Kauno mariose

Vanduo 94

Dugno nuosédos 24

Biota 12

Stebésenos sgraso medziagos
Vanduo 12
Ukio subjekty poveikio

Nuotekos 163
Nuoteky dumblas 28 49 130 _
PavirSinso vanduo 87 rezultatai

Dugno nuosédos 48 S A4
IS viso 592




WASTEWATER QUALITY

Nuoteky monitoringo rezultatai (medziagos vir$ijancios DLK-AKS)
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Limitations during screening of

oriority substances

Lack of AA and MAC EQS limit values for all pollutants,
especially for such matrixes as sewage sludge and sediments;

Lack of clear AA and MAC EQS limit values resulted in potential
misestimations, thus making some pollutants (i.e. PFOS and
Dioxins) seeming to be found in high concentrations everywhere;

For industries, represented with only one enterprise, it was
impossible to identify «typical pollutants»;

There were couple of precedents, when economic activity
classification (NACE Rev. 2) for certain enterprise was confusing
and did not correctly represent its polluting activity (i.e., «real
estate activity» — NACE Rev. 2 code 68).



Priority substances, typical for waste,;.b
water of certain industries

| NACE Rev. 2 L
ndustry (by _C = Priority substances
classification)

9b — DDT; 15 — Fluoranthene; 24 — Nonylphenols; 28 — PAH; 37 —

11 — Manufacture of beverages

Dioxins
6 — Cd; 9b — DDT; 12 — DEHP; 15 — Fluoranthene; 20 — Pb; 24 -
13 — Manufacture of textiles Nonylphenols; 25 — Octylphenols; 28 — PAH; 30 — Tributyltin cation;

35 - PFOS; 37 — Dioxins

17 — Manufacture of paper and

T 6 — Cd; 15 - Fluoranthene; 23 — Ni; 28 — PAH; 35 — PFOS; 37 — Dioxins

20 — Manufacture of chemicals
and chemical products

22 — Manufacture of rubber and 6 — Cd; 15 — Fluoranthene; 20 — Pb; 23 — Ni; 24 — Nonylphenols; 25 -
plastic products Octylphenols; 28 — PAH; 35 — PFOS; 37 — Dioxins

12 — DEHP; 15 — Fluoranthene; 28 — PAH; 35 — PFOS; 37 — Dioxins

23 — Manufacture of other non- 6 —Cd; 12 — DEHP; 15 — Fluoranthene; 24 — Nonylphenols; 28 — PAH;
metallic mineral products 35 - PFOS; 37 — Dioxins



Priority substances, typical for
waste water of certain industries

Industry (by NACE Rev. 2 Priority substances
classification)

28 — Manufacture of machinery and

15 — Fluoranthene; 35 — PFOS; 37 — Dioxins

equipment
33.15 — Repair and maintenance of 6 — Cd; 9b — DDT; 15 — Fluoranthene; 20 — Pb; 28 — PAH; 30 -
ships and boats Tributyltin cation; 35 — PFOS; 37 — Dioxins

6 — Cd; 9b — DDT; 15 — Fluoranthene; 20 — Pb; 23 — Ni; 24 —
Nonylphenols; 28 — PAH; 30 — Tributyltin cation; 35 — PFOS; 37 -
Dioxins

6 — Cd; 9b — DDT; 11 — Dichloromethane; 12 — DEHP; 15 —
Fluoranthene; 20 — Pb; 21 — Hg; 23 — Ni; 24 — Nonylphenols; 25 -
Octylphenols; 28 — PAH; 30 — Tributyltin cation; 35 — PFOS; 37 —
Dioxins; 43 — HBCDD

35 — Electricity, gas, steam and air
conditioning supply

36 — Water collection, treatment and

supply
37 —Sewerage



Priority substances, typical for
waste water of certain industries )

Industry (by NACE Rev. 2 Priority substances
classification)

49 — Land transport and transport via 15 — Fluoranthene; 24 — Nonylphenols; 25 — Octylphenols; 28 —
pipelines PAH; 35 — PFQOS; 37 — Dioxins

52 — Warehousing and and support
activities for transportation (i.e. cargo
handling in ports)

9b — DDT; 15 — Fluoranthene; 23 — Ni; 24 — Nonylphenols; 25 —
Octylphenols; 28 — PAH; 35 — PFOS; 37 — Dioxins

68 — Real estate activities

. 15 — Fluoranthene; 28 — PAH; 35 — PFOS; 37 — Dioxins
(controversial)



WATER CHEMICAL QUALITY

* Monitoring and project results during last 15
years (2000-2015) were evaluated in inland
waters, Curonian lagoon and Baltic Sea. Older
data were not included into analysis.

* Data analysis was done by monitoring stations
and by matrices (water, sediments and biota).

 Trend analysis for each substance was done if
concentrations were above LOQ for at least
three year period.

18



EQS exceedances 2000-2015
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Priority substance monitoring in 2015

(rivers and lakes)

Surface water monitoring in 2015 was done in following river stations:
LTR1, LTR13, LTR136, LTR138*, LTR1488, LTR127*, LTR20, LTR266%,
LTR40, LTR43, LTR50, LTR612, LTR77, LTR82, and in one lake station:
LTL71 (Kauno marios).

*Samples were analyzed only in Lithuania

AA-EQS exceedances in surface water were found for several
substances: Pb, Ni, PFOS, cybutrine, DEHP, benzo(b)fluoranthene,
tributyltin.

MAC-EQS exceedances were observed for: Pb, Hg, cybutrine,
benzo(g,h,i)perylene, tributyltin.

BDE exceeded biota EQS in all samples and was in range from 0,06
ug/kg (LTR77) to 0,45 pg/kg(LTR40). Hg exceeded biota EQS from 1,2
to 5,7 times in all surveyed monitoring stations, except LTR40, LTR43
and LTR50.
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Priority substance monitoring in 2015 .

(Curonian lagoon)

e Surface water monitoring in 2015 was done in fallowing stations: Nr 1,
2,3,5,6,10, 12, 14, 3A, 3B, 3DT.

e AA-EQS exceedances in surface water were observed for several
substances: PFOS, total DDT, DEHP, all PAHs (Nr 28). MAC-EQS was not
exceeded for any substance.

* Analysis of EQS exceedances in sediments was possible only for heavy
metals (Cd, Pb, Hg, Ni) because these substances have national EQS
standards. Cd EQS were exceeded in monitoring stations Nr 3, 3DT and
6. Pb in stations Nr 3, 3B, 3DT and 6. Hg in stations Nr 2, 3B, 3DT, 6. Ni in
stations Nr 2, 3, 3B, 5, 6, 12 and 14.

* Priority substances in biota were monitored in monitoring stations Nr 2
and Nr 12. EQS exceedances were observed for BDE (monitoring
stations Nr 2 and 12) and Hg (monitoring station Nr 2).
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Priority substance monitoring in 2015

(Baltic Sea)

Surface water monitoring in 2015 was done in fallowing stations: 1, 2,
4,6,7, 20, 64, 65, 1B, 64A1, B-1, N-6, S-1 and S-3.
AA-EQS exceedances in surface water was observed for several

substances: PFOS, DEHP, all PAHs. MAC-EQS was exceeded only for
benzo(g,h,i)perylene.

Analysis of EQS exceedances in sediments were possible only for heavy
metals (Cd, Pb, Hg, Ni) because these substances have national EQS
standards. EQS exceedances in sediments were observed only for Ni in
stations Nr 20 ad 20A.

Biota in Baltic Sea was monitored in several monitoring stations: Nr 2,
7, 1B, 20, 65, 506, 473. BDE exceeded EQS in all surveyed monitored
stations. Hg-in all stations except Nr 65 and 473.

Compared to the Curonian lagoon, concentrations of priority
substances in the Baltic Sea are lower.
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Long-term trends

Inland waters. Overall increasing trends in surface water were observed for
substances Nr. 12 and 28, and in sediments for substances Nr. 15 and 28. In
total, there is tendency that priority substance concentrations in surface water
tend to decrease, but increasing trend can be found for concentrations in
sediments.

Curonian lagoon. Most of substances show strong decreasing trends. Exception
is substance Nr. 22 (sediments). Concentrations of heavy metals in sediments
and surface water have decreased significantly, especially Hg. In sediments
increasing trends for at least one monitoring station were observed for eight
substances. Increasing tendency was observed not only for Klaipeda harbor
area, but also for several stations belonging to central part of lagoon (stations
Nr. 6, 10, 12, 14).

Baltic Sea. Heavy metal concentrations significant decreasing trend. More than
one increasing trend was observed for substances Nr. 12 (surface water) and
15 (sediments). Most of increasing trends were observed for monitoring
stations Nr. 20 and 64Al1. Heavy metal concentration in sediments show
decreasing trends (the only exceptions are Cd and Ni concentrations in
monitoring stations Nr. 64A1 and S-3).

It was not possible to make trend analysis for PFOS because monitoring of this
substance started only recently. But relatively large number of EQS
exceedances indicates that for PFOS additional attention must be in future.
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Pollution source analysis

Wide spectre of analysed information:

— Statistical data on emissions in water & air (point
sources)

— Calculated & modelled results on diffuse pollution (air
emissions (EMEP, NFR tables), agricultural activities)

— Long-term trends of monitoring results

— Actual gathered monitoring data (water environment
& wastewaters)

— Results from previous implemented projects

— Good practice in priority substances management —
from Sweden



Most problematic Priority substances
areas

Klaipeda area Point & diffuse source 6 (Cd), 15 (fluoranthene), 28
(Nemunas RBD, Kursiu  (industry, transport) (PAH), 35 (PFOS), 24/25 (phenols)
marios)

Vilnius & Kaunas area Industry & Municipal 28 (PAH), 30 (TBT), 35 (PFOS), 43
(Nemunas RBD) Diffuse sources (HBCDD), 15 (fluoranthene), 6

(Cd), 21 (Hg)

Mazeikiai area (Venta Industry (oil refinery) 28 (PAH), 20 (Pb), 35 (PFOS)
RBD)

Kulpé river (Lielupe Industry (leather & fur 23 (Ni)
RBD) tanning)

Diffuse (agriculture) «New generation» pesticides
Dumping sites & Industry (harbors, oil 6 (Cd), 20 (Pb), 23 (Ni), 28 (PAH),
Butinge oil terminal refinery) 35 (PFOS)

area (Baltic Sea)

All territory of Lithuania Point& diffuse source 12 (DEHP), 35 (PFQOS), 28 (PAH)
In several areas - 20 (Pb), 23 (Ni), 30
(TBT)
Historical pollution 9b (visas DDT)



Programme of Measures

 Elaborated Programme of Measures for each
RBD, as well as for Curonian lagoon and Baltic Sea

e Cost efficiency analysis
* Need for discussion on practical implementation
possibilities
e Total costs for Lithuania are:
3,5M-9,6 M EUR



Review environmental permits
once in a year

Mixing zone calculation

Use of Best available techniques

Public awareness raising

Changes in legislation

Investigative monitoring of “new
generation” pesticides

Improved technologies in WWTP
(activated carbon/ ozonation /
electrocoagulation etc.)

Additional monitoring

Statistical data on fertilizer and
pesticide use

Research projects

All territory

Nemunas RBD

All territory

All territory

Nemunas RBD, Venta
RBD, Curonian lagoon,
Baltic Sea

Nemunas RBD, Lielupe
RBD

All territory

Daugava RBD
Lielupe RBD

Venta RBD

SUBSTANCES

6, 15, 18, 20, 21, 23, 24, 28, 30,
35

6, 9b, 11, 12, 15, 20, 21, 23, 24,
25, 28, 30, 32, 35,41, 42,43

2,6,12,15, 20, 23, 24, 28, 30,
35

6,12, 15, 18, 20, 21, 23, 24, 25,
28, 30, 32, 35,41, 43

6, 30

From Nr 34 in list

6,12, 15, 18, 21, 24, 25, 28, 30,
35

6, 9b, 20, 21, 23, 28, 35
Heavy metals, pesticides

2,6,9a, 23, 24, 25



Monitoring programme optimization i

* Surface water monitoring program by water type (Baltic sea,
Curonian Lagoon, Rivers and Lakes) and by matrices (water,
bottom sediments, biota) were developed.

* For each water type monitoring programmes are available also as
MS Excel files.

 Monitoring programmes were developed taking into account

monitoring plans developed by the Lithuanian Environment
Agency in 2016 .
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Surface water monitoring programme _)

 Main criteria for the selection of stations were high concentrations/EQS
exceedances of hazardous substances in a particular station and nearby stations,
as well as in the waste water and/or receiving waters. Overall intensity of
agricultural and industrial activities or level of urbanization was also taken into
account.

 Surface water. We suggest to include 17 additional monitoring stations to
existing monitoring network.

 Sediments. Monitoring data available for the analysis came from 118 river and
lake monitoring stations. Of these, only 17 river and lake stations have sediment
monitoring data after 2010. Overall monitoring design for the 19 river stations
and 1 lake station was chosen based on the maximum priority set for each
substance.

e Biota. Overall monitoring design for the 12 river stations and one lake station
was chosen based on the maximum priority set for each substance. All
substances for which biota EQS are established are included in the programme.



Sutartiniai Zzenklai
Vandens monitoringo vietos

€

|:| Ftalatai
[ Jror
[Jc1oc3
[ ]vocs
- Fenoliai
[ HBCDD
[ organinis alvas
[ 1pFos
[ PAH
B Vvetalai
B Pesticidai

[ Polichlorinti bifenilai
A Monitoringo vietos
— Upiy vandens telkiniai
EZery vandens telkiniai

[] upiy baseiny rajonai

Silloma vidaus vandeny monitoringo programa — vandens

LTR430

LTR357

100
km
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Curonian lagoon monitoring programme Q

One or two most representative monitoring stations were chosen for each of
the three Curonian lagoon parts and where the monitoring frequency should
be increased:

e Stations Nr 2 and 3B (Klaipeda harbor aquatorium)

e Stations Nr 5 (Northern aquatorium)

e Stations Nr 10 and 14 (Central part (LT)).

In comparison to actual Curonian lagoon monitoring plan, we recommend to
increase number of monitored priority substances in surface water and
decrease number of monitored pesticides in sediments.

Depending on their occurrence and EQS exceedances, priority substances for
surface monitoring were divided into two groups: high priority (heavy metals,
fluoranthene, PAH (Nr 28), HCH, DDT, PFOS, DEHP) and low priority (all other)

substances.

For sediments high priority substances were also tributyltin, anthracene,
naphthalene.



Baltic Sea monitoring programmei;_ )

e Taking into account the monitoring time series and frequency of EQS
exceedances, following monitoring stations were chosen as the
most representative for the sea waters:

stations 1B and B-1 (northern coastal waters),

station No 4 (transitional waters),

station No 7 (southern coastal waters),

station No 20 (central part, coastal waters up to 12 nautical miles from the

coast)
station No 65 (open sea).

 Depending on their occurrence and EQS exceedances, priority
substances for surface monitoring were divided into two groups:
high priority (heavy metals, PAH (No 28), HCH, DEHP) and low

priority (all other) substances.
For sediments high priority substances were also total DDT, PFOS.
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= £ 3_LT_FINAL REPORT 2016-12-23

* 3 main geodatabases and 1 additional 5 £ G DATA
= B3 GEODATABASES
geodatabase: 3 sl s K fomaid
— For work with file geodatabases use Arc Catalog; e eaments
— Main geodatabases consists of 25 feature classes which % gfgfﬁfgjjg?ffﬂi'water'm
summarizes all monitoring results; 8 ﬁﬁ:ﬁfﬂfﬁé;&f{‘;_;edimm
— Picture to the right shows the structure of the geodatabases; 3 0 2015 e A8
— «LT_DATA» geodatabase includes all basic data for Lithuania. - ElgﬁDer?Nriomr:Gdtgdb
WU AA udens_Lielupe_new
 «Maps» folder includes 9 different folders of maps %ﬁ;;g::g;g;;ﬁ::jz

=] AA_ddens_Venta_new

and appropriate .mxd files that represents all 20 o i v
. | MAC_udens_Lielupe_new
results asked to be shown in the maps: ) MAC_ucdens Nemuns.new

%] mac adens_Daugava_new
= MAC_adens_Wenta_new

- |n these fOlderS the tOta| =) Sedimenti_Daugava_new
. ey ] Sedimenti_Lielupe_new
amount of maps and .mxd is 77; ~ © ST reoRT ez ) Sedmert;Nermuns e
. . B3 GEODATABASES -7
- For eaCh map there IS approprlate = £ MAPS . LL;_DN]:IVAFHEGeodatabase.gdb
. . £ BALTIC_SEA_KURSU_MARIC = £ WASTE_WATER_SLUDGE_SEDIMENTS
.mxd file with the same name. E5 BIOTA_INLAND 5 (3 Waste.w_sediments.gdb

£ DAUGUVA_UBR
[ INLAND_2015
£ LIELUPES_UBR.
E3 MONITORING_MAPS
[= Baltic_sea_kursu_jorma_2000_2004EQS5_sediments.jpg £ NEMUNO_UBR
. i i £ VENTOS_UER
Q‘] Baltic_sea_kursu_joma_2000_2004EQ)5_sediments. i £5 WASTE WATER_SLUDGE_SEDIMENTS

= All_sediments_new

] Surface_waters_new

) Waste_water_above MPK_AA_new
= Waste_water_new



Use of file geodatabase and feature

-
L]

classes ()

Table ox
AA_dens_ Venta_new x
0BJECTID* | RBO| Category | River_lakename |  staton | Station D | Year_ X Y | Wonitoring | Nr_in_dir Substance Unit AA | AAEQs| LOQ_value | Difference | Asexceed | HAME| HAMELT| EU_ -
» 17 | Venta| Upe Venta Zemiau Maieday |LTREZ 2015 | 3609285001 | 6252723.25 | BIOR data Indeno(1,2 3-cd)pyrene Indeng(1,2, 3-cd)pirenas mikrg 0.000094 | 0.00017 0,00005 0.000076 0 |Venta | Venia LT23001
29 | Venta| Upé Venta Zemiau MaZeky LTREZ 2015 | 905285001 | B252723.25 | BIOR data DOTsum DOT visas mikrgll 0.015838 0.025 0.003 0.005062 0| Venta | Venta LT23001
39 | Venta| Upé Venla Zemau Mafeday LTREZ 2015 | 390928.5001 | 6252723.25 | BIOR data Benzolk Benzolk mikrgl 0.000025 | 0.00017 0.00005 0.000145 0| Venta | Venla LT23001
a 48 | Venta| Upé Venta iemisu MaZekiy | LTRE2 2015 | 3808285001 | 6252723.25 | BIOR data Benzo(g.h,ijperylene Benzo(g.h,ijperienas micrg/ 0.000356 | 0.00017 0.00005 -0,000186 1| Venta | Venta LT23001 =
59 | Venta| Upé Venta Zemiau Maieks) | LTRE2 2015 | 90528.5001 | B252723.25 | BIOR data Benzo(b)fuoranthene Benzo(b)fuoranienas mikrgl 0.000353 | 0.00017 0.00005 -0.000183 1| Venta | Venta LTZ3001

e Search for necessary data, results in attribute table;
* Export tables as excel or other file format;

e Add new data to the feature classes or edit old data;
* Sort by name, results, data, year, station and e.t.c,;



Use of file geodatabase and feature .:

classes

* Make new analysis, for example, buffer zones,
distance to pollutants, different statistics;

 Make additional maps as necessary;

* Join data, make other geodatabases and
feature classes;

e Use project results for HELCOM reports and
other needs.



Benefits for us

 We can understand Lithuanian quite good to
write something in Lithuanian ©

* Now we know where to look on LT-LV border, to
find transboundary pollution

 We have increased our knowledge of priority
substances

Benefits & Issues
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