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Chemical status of surface
waters

.
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2nd classification period
e >45 substances on list
® 6875 sites

* > 35000 evaluations

* Measured data, expert
evaluations or modelled

(Hg)
e Causing problems
* Mainly Hg
* Metals (Cd, Ni)
* TBT

Pintavesien kemiallinen tila 2015
B
I tyvaa nuonompi

Kemiallinen luokittelu puutiuu



Watch List monitoring

(based partly on presentation

of Katri Siimes)
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Watch List monitoring

® A minimum number of sites for Fl
set by the EU=9

e 8river sites, 1 lake

® App. once a year
sampling/analyzing
® 4 sites had exceedences
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Monitoring results 2015-2018

SY KE

e Temporal variation observed (EE2)

WL 2015-2018 Pain_killer |Haormones kAacrolidiantibiotics reonicotinoids [LI-prat.]
Summary [FIM] |Diclofenac |EEZ2 E1 EZ Azitbromme Ergthrorme Claritbrormy Clothianidin . Thiamethoxa Thiacloprid — Imnidac icietal EHMC
FEumijoki]  <LaO -3 <Lol) Lod-02 <LoQ] <LoOd-1 <Loll sLold-1 <Loll <Ll <Loll <Lol) <Lol) <Loll
Parvoonjoki] 23 - 204 <Loll 04-09 <LoO] <LoO-1 <loO-2 2-1 <Lod-1 <Lold -1 <Lold <Lol) Lol <LoCl-40
Yantaanjokil 17 -100 |:<LeQ-0,76] 02-18 <Lod| <Lod-1 <LaOd-3 1-26 sLol) - 21 1-85 <Lod-1  <Lod <Lod sLol)
Aurajoki] <LoCl - 10 <Lol] ¢<lod-0,2 <LoO <Lol) <Lol] <ol <Lo-20 <lod-14 <Lol] <Lod <LoO) <Lol)
Kokerngenjokil <Lo0- 83 |<LoQ-0.18] <LeQ-02 <LeO <Lald <Lald <Lad <Lald <Lald <Lald <Lad <Lald <Lald
G-30
Furonjoki] [ELY: 951] |<LoQ- 0.72| <Lo0-16 <Lo0 | <LoO <Lo0) Lo-1] <Lod-2 <Ll <Lall <LoQ) <Lol) <Lall
Tornionjoki <Ll <Lold ¢Lof-02 <Lod <Loll <Loll sLold-1 <Loll ¢Lod-2 <Lod-2  <Lod <LoCl <Loll
Puhaarvi 7-33 <Lol-0.06] <Lo0-12 <LoC | <Lod-7 <Lold <Lol-E <Lold <Lol) <Lold <Lol) <Lol) <Lol]
Paijannetunneli <Lo0) <Lo0 <Lo0) <Lo0) <Lo0) <Lo0 <Lo0) <Lo0 <Lo0) <Lo0 <Loll <Lol) <Lo0)
Required Lol i r 0,035 zurn 0.4 ngll zurn 19 nol zurm 2.3 ngll £000
PHEC [Loos et &l 2008))  100-:50 0.035 36 0.4 19 200 120 130 42 a0 8.3 500 G000
e No problems with the detection limits
e Diclofenac and EE2!
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An example and future needs for monitoring
and risk assessment of pharmas (1)
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SYKE Lake Pyhajarvi/Tampere city: EE2 exceedences



An example and future needs for monitoring
and risk assessment of pharmas (2)

A survey of pikeperch
populations of region

* Lake Pyhajarvi had high
percentage of "raw”
individuals in old year
classes (>6y)

e A connection to WWTP
effluents?

SY KE



An example and future needs for monitoring
and risk assessment of pharmas (3)

e Watch List monitoring should be more frequent and covering more
sites

 Effect of season (winter)
* Include other pharmas of suspected environmental effects
e Readily moved to priority substance list

® Risks of endocrine disrupters should be evaluated using effect based
methods

* E.g.1SO 19040 tests (estrogen receptors in yeast and human cell
lines)

* EBMs should be part of the chemical status assessment
L ® Application of other EBMs (neurotoxicity, cytotoxicity etc.)
S Y K E e Survey of antimicrobial resistance (effluents/recipients)
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Environmental drug load
can be reduced

s \WWW.SVYKe . fi/policybriefs/en

S Y K E https://helda.helsinki.fi/lhandle/10138/30174#

VIEWS ON ENVIRONMENTAL POLICY | SYKE POLICY BRIEF | 1752019

Environmental drug load
can be reduced

As the use of pharmaceuticals increases, increasing anounts of drug residues
end up in sewage treatment plants. They can be harmful for fish, for example,

and they can end up in soll through the utilization of wastewater sludge. More
efficient removal of drug residues would bring about an estimated need for
an Increase of about five percent in the wastewater fees paid by consumers.

Drug emissions come from  The envionmental effects  The return of unused dugs  Drugs akso endup in
occurring the whole
. Wfe cyde of phamaceutical
should efficient through consistent
of awareness.
Wastage of drugs could
. be reduced by lowering
the price of smal initiation
packs.

S YK E FINNISH ENVIRONMENT INSTITUTE SYKE.F YMPARISTO.F



http://www.syke.fi/policybriefs/en
https://helda.helsinki.fi/handle/10138/301744

Fate of selected pharmaceuticals

Analgesic, one of Finland's  Diuretic, used in the treatment Anti-inflammatory
most common pharma- of high blood pressure, medicine, used in analgesic
ceutical substances among other things gels, for example.
Amount used 200 000 kg/year 2 900 kg/year 2 500 kg/year
In wastewater to WWTP * 10 000 kg/year 2 300 kg/year 1 500 kg/year
From WWTP * to waterbodies 100 kg/year 2 300 kg/year 1 400 kg/year
Removal in the activated sludge process ° 99% 0% 10-20% °
In influent wastewater © 100 pg/! 2 po/l 1,5 po/l
In effluent wastewater ° Not detected 2 po/l 1 po/l
In the environment ° Water: 0,02 pg/I Water: 0,1 pg/l Water: 0,07 pg/l

Annual estimates of use of pharmaceutical substances are based on sales figures for 2015-2017. Annual pharmaceutical loads have been estimated computation-
ally. | A) Wastewater treatment plant | B) The activated sludge process is the treatment method that is usually used at wastewater treatment plants in Finland |

Antibiotic,
also used in
veterinary medicine

1 100 kg/year
660 kg/year
99 kog/year

85% ¢
1,5 pa/l
0,1 po/l

Soil: 110 pg/kg Avg.

C) Indicative results from Finnish surveys | D) Elimination of diclofenac fluctuates considerably \ E) Most of the elimination of tetracycline involves the
tco

substance binding on the sludge. The load that reaches the treatment plant does not disappear.

ntinues its journey in the sludge processing chain.

~ Source: SYKE Policy Brief

SY KE

SOURCES: BYKE & FIMEA®
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Policy Brief recommendations

e Improving the WWTP treatment
* New technologies
 Estimated costs 15 cents/m3 (membr. filtration + oxidation)
e Use of less environmentally harmful drugs
* Environmental classification system needed in Fl
e Reduction of the drug waste
* Package size, return instructions; consumer awareness
e Monitoring and setting limit values for emissions
* Industry, hospitals, WWTPs
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EFFICIENT TREATMENT 0
PHARMACEUTICAL
RESIDUE AT SOURCE -
EPIC -project

(based on presentations of Taina Nysten
and project members)



http://www.syke.fi/projects/epic
http://www.syke.fi/projects/epic

SY KE

EPIC work packages

e WP1 Emissions and risk identification

e WP2 pilot-scale testing of WWTP technologies
e WP3 Cost-effectiveness of WWTP solutions

e WP4 Policy recommendations

e WP5 Coordination

13
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EPIC recommendations — Policy tools

e Environmental permits
* WWTPs should be aware of burden and potential env. risks
* Bioassays tests for effluent
* Limit/threshold values for specific pharmas
* Management of waste (WWTP deals, collection, less haz. chems)

e Developing environmental classification of pharmaceuticals in
Finland

* To make choices in health care based on environmental aspects
* Large stakeholder involvement needed; political issue
* |International (Nordic) collaboration?
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( ) B
O .ACEUTICAL SUBSTANCES TAKE >.
. .

~ -RENT ROUTES TO REACH WATERS ANL

4 b . can end up in drinking water and can even reach crops. How.
;S maceutical residues in crops and the drinking water supply do not a,
~.ne food chain. The most significant risks affect organisms in the environn

Thank youl!

Waste-
water

treatment
plant

Contacts:

Watch List (katri.siimes@ymparisto.fi)
EBMs (matti.t.leppanen@ymparisto.fi)

Policy Brief/EPIC (taina.nysten@ymparisto.fi)
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