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WHO AM |?

» PhDin 2012 at Aarhus University

» 1 year postdoc at UFZ Helmholz Centre for
Environmental Research in 2013

» Postdoc at Aarhus University 2014-2017
» Now tenured at Aarhus University
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BACKGROUND FOR THE PRESENTATION

Literature review on chemical toxicants

Regulating combined sewage discharges '
to support EU Water Framework Directive in stormwater overflow
i oindt s o e 2. Literature review on ecological effects

of the observed toxicants

3. Extrapolating the gathered information
to field-scale scenarios in a multiple
stressor context

4. Guidance on best available
oportunities for chemical requlations in
terms of legislation
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BACKGROUND FOR THE PRESENTATION

1. Literature review on chemical toxicants
Regulating combined sewage discharges .
to support EU Water Framework Directive in stormwater overflow

ambitions in natural water bodies
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POTENTIAL SOURCES FOR STORMWATER
DISCHARGES IN THE URBAN SETTING
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GENERAL LIMITATIONS TO THE LITERATURE
SCREENING

» Site specific characteristics not considered (e.g. dilution potential in receiving water body
and background concentrations in the recipient)

» Focus on concentrations - not pollutant loads. Depending on the source, concentrations
are listed as event mean values or as single measurements.

» Only water phase considered
» The number of available samples/measurements not taken into account

» Consequently, this screening only allows the identification of groups of substances based
on their potential to threaten good chemical status
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BASIS FOR EVALUATING RISK

Category

Typical indicators

Legislation reference

Traditional pollutants

Organic matter (BODg, COD)
Nutrients (Total P, Total N, NH;3-N)
Solids (SS)

Wastewater discharge:
- BEK 726 01/06/2016
— EU Directive 91/271/EEC

Priority substances

Heavy metals, Industrial chemicals, Pesticides/
Biocides/Herbicides, Flame retardants and
plasticisers, Polycyclic aromatic hydrocarbons
(PAHSs), Polychlorinated biphenyls (PCBs)

Environmental Quality Standards

= BEK 439 19/05/2016

- EU Directive 2000/60/EC,
2008/105/EC, 2013/39/EU

Emerging pollutants

Pharmaceuticals
Endocrine disruptors
Artificial sweeteners

Personal care products

EU Watch List:
- EU directive 2013/39/EU
- Carvalho et al. (2015)
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BASIS FOR EVALUATING RISK

Category Typical indicators Legislation reference
Traditional pollutants | Organic matter (BODg, COD) Wastewater discharge:
Nutrients (Total P, Total N, NH5-N) - BEK 726 01/06/2016
Solids (SS — EU Directive 91/271/EEC
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THE JUNGLE - PART | - MISSING DATA

total M available data Comparison between substances listed in the
160 Danish environmental legislation and number of
substances for which measurements are
120 available.
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THE JUNGLE - PART Il - AVAILABLE DATA
DOES NOT REFLECT REGULARORY NEEDS
A

Sampling
points
oo, Pea -
> —> >

Conc
Conc
Conc
Conc

t Composite bottles 1 t
(a) Actual concentration . (b) Flow proportional ‘ (c) Data from flow- » (d) Event mean
sampling proportional samples concentration

Most often, pollutant concentrations are given as Event Mean Concentration (EMC) comprised
by 6-12 measurements. The EMC'’s are typically presented as mean values supplemented by
minimum and maximum concentrations.
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WE CLASSIFIED SUBSTANCES INTO 4 RISK
CATEGORIES

Classification

Criterion

Rationale

Negligible threat to good status

All available measurements below EQS

Even with high CSO concentrations and low dilution, EQS will not be
exceeded

Low potential threat to good
status

Maximum measured concentrations above MAC-EQS or
AA-EQS, but mean/median below AA-EQS (i.e. EQS can be
exceeded in extreme events)

EQS will be exceeded only in extreme events (e.g. with low dilution or high
CSO concentrations)

Potential threat to good status

Mean/median concentrations above AA-EQS (i.e. the
majority of EMC values exceed AA-EQS)

AA-EQS can be exceeded in case of low dilution or high background
concentrations

High potential threat to good
status

Mean/median concentrations above MAC-EQS (i.e. the
majority of EMC values exceed MAC-EQS)

EQS are expected to be exceeded in the majority of cases, with few
exceptions (e.g. high dilution or low background concentrations)
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POTENTIAL THREATS TO RECEIVING WATER
BODIES

/v

chemical status

CAS Substance IAA-EQS" [pgl] |MAC-EGQS® [ugl][Minimum and maximum measured concentrations [ug] Threat
numbser* [dissolved in brackets)

[Adl available data Danish data
T440-38-2 Arsenic 437 43 0, 54206 0,80-20.5
55-55-3 Benzodajanthracens (PAH) 0,012 0,018 0,01-40,22 0,010,058
BO-D5-7 Bisphenol A D1 10 0, 10-0.56 0,10-0.56
T440-4T-2 Chrormium |Cr VI 34 i7

0,26-55.2 0,26-852

Cr I 4.9 124
218401-B Chrysene 0,014 0,014 0,048-0.273
T440-48-4 Caobalt 029" 18 0,24-2,10 0,24-2.10
f3-710-3 Dibenzoda hj@nthracene (FPAH)|0,0014 0,018 0,007-0.81
B4-74-2 Dibutyl phthalate (DBP) 2,3 35 0,1-10 0,1-10
7440-50-8 Copper 17 ¥ 4-230 4-230
14,8° 4.F [2,17-23) [2.17-23)
6B411-30-32 Sodium akylbenzens 54 180 le20-1500 |5:30-1800
suifonate
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CAS Substance IAAEQS® [ugh] |MAC-EQS® [ugh]|Minimum and maximum measured concentrations [ppd|Threat to  good|Available
number* [dissolved in brackets) chemical status  |measurements
711 available data Danish data fevents]
Methylnaphtalens (PAH), =012 r=2 0.1-0,5 0,105 >15
BO-120 inchuding: j0,01-0.1 j0,01-0.1
81-57-6 1-methylnaphtalens j0,01-10 10,01-10
28B04-BB-B 2- methyinaphtalene
28852-T7-0 Dimethyinaphthalens, misdure
of isomers
methyinaphtalens
128-00-0 Pymene 0, 0045 0,023 10,01-0,41 j0,01-0.24
T440-06-6 Zinc 7.8 547 151177 [25.6-002
31710 [3,03-123) [3.03-128)
B5535-84-3 Alkanes, C10-13, chioro " 04 1.4 15-50
Cirganochloride pesticides =00 not applied
309-00-2 aldrin j0.27-0,574
60-57-1 diebdrin |0,204-0.B8
T2-20-8 endrin
435-73-8 isoendrin
117-81-7 Bis{2-ethylhexyl) phihalate 13 not applied j0,7-25 1-25
(DEHF)
206-44-0 Fluoranthens 10,0063 0.12 |0.01-0,373 j0.01-0.23 »15
T438-2241 Lead and lead compounds 1.# 14 0,023-650 0023850 =16
Ta40-02-0 Micked and nicked compounds |4” M 1.44-50.8 1.44-508 »15
[1,02-17.2) [1.02-17.2)
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CAS Substance AAEGS" [pgh] [MAC-EGS” [ug]|Minimum and maximum measured concentrations [pgl]Threat to  good|Available
numnber {dissolved in brackets) chemical status  |measurements
Al available data Danish data [events]
84852-15-3 Menylphenols 03 20 0,1-16 0,1-16 =15
[#-nonyiphencl) {0,085-0.63)
140-65-2 Detyiphencls 0.1 not applied 0.645-2.18 <h
50-32-8 Benzo{a)pyrene 1.7 % 10-4 027 0.01-0.5 0.01-0.5 =15
05-8p-2 Benzo{b flucranthens . 007 0.01-0.5 0.01-40.5 515
H7-DE-p Benzofkfucranthens 2 007 0.025-0.371 515
191-24-2 Benzo{g.h.ijperylens 1 8,2« 10-3 0,010,258 0.01-40.15 =15
0543-28-2 | Tribut compounds 0,0002 0.0015 10,0280, 105 i)
838-50-0 Terbutryn 0,065 0,34 0,055-0, 122 <h
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ENVIRONMENTAL CONTEXT STILL A MAJOR
PROBLEM FOR RISK ASSESSMENT

» Importance of the environmental setting
(other stressors and characteristics of the
exposed biological communities

» Some studies have described changes in
biological communities downstream of
CSO’s or WWTP’s, but most of them lack
quantification of chemical pressures

» No studies have linked urban water
discharges to ecological status
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Thank you for your attention
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