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What | plan to cover ...

@ Very brief introduction to what the WFD
says about chemicals

2 Environmental Quality Standards — how
do we use them?

© How do we derive them?
@ Using EQSs to classify waterbodies




What are EQSs?
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Environmental Quality Standards

HAZARD

Thresholds below which we do not expect

adverse effects to occur
© Hazard-based

@ Analyse environmental samples to

assess compliance (= risk)
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EQS

EXPOSURE

© EQS expressed as

D)
o

o

a numerical value (concentration)

period over which the standard
applies (e.g. a year) and

compliance statistic (e.g. mean)




Water Framework
Directive:
Status Objectives

Surface water status
assessed using:
Chemical status
Ecological status

PRIORITY PRIORITY
SUBSTANCES HAZARDOUS
SUBSTANCES SPECIFIC POLLUTANTS
Substances selected and EQS Substances identified and EQS
applied at EU level derived by individual Member States
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Points of protection

controls on raw materials, processes

POINT OF
PRODUCTION

~ POINT OF
" EMISSION

 POINT OF

Water (and sediment) standards - may be
translated into controls at point of emission

" CONTACT

Biota standards - may be translated into water
column standards
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limits on emissions e.g.
discharge permits

limits in ambient
environment

limits on body
residues

‘  INTERNAL
- DOSE
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Deriving EQSs




Deriving EQSs - what receptors and
pathways do we need to consider?  Humans

Sediment
biota Prey organism

(water-column)




Developing EQSs

@ EQSs are intended to protect
aquatic life and humans from
exposure via water

@ Conventionally based on
collection, review and analysis of
laboratory toxicity data

© Assessment factors to account for
uncertainty (e.g. gaps in the data)

@ Field data can help
reduce uncertainty

Fraction Affected
= = = = = = =
R~ & & 205
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EQS Technical Guidance 2011
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EQS derivation - data sources
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A NOVEL METHOD USING CYANOBACTERIA FOR ECOTOXICITY TEST OF
VETERINARY ANTIMICROBIAL AGENTS
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Keywardy— Antlmicrobial agent  Cyanobacterium

INTRODUCTION
In recent stock farming programs, Hvestock is intensively
farmed. and large quantities of antimicrobial agents are used
to prevent and treat infectious discases. Part of these antimi-
crobial agents administered 1o livestock is excreted through
the feces and wrine without being metabolized andior inacti-
vated [L2] Therefore, il is expected thal these active anti-
microbial agents are released directly 1o the soil envisonment
of livestock farms [3]. On the other hand. in livestock barns
in Japan, excreta must be collectod and cleaned up via a wasle-
water treatment process sich as the activated sludge process.
However, active antimicrobial agents decrease the ability of
microcrganisms in the activated shudge to degrade organic
compounds and often remain in the effluent from the reatment
process [4-T]. After discharging treated waler, residual anti
microbial agemts are releassd to the aquatic environment, such
as rivers and lakes. Antimacrobial agents have been detected
in the efffuent of sewage treatment pants [7-9] and in the
penced [7,8,10-12], The astimicrobaal agents that were
released 10 soil and aquatic environments may influence mi
eroarganisms in the ases and aifect the ccosystem [13], The
wntgence of drug-reantant sirmna of baceria could be partly
due o antimicrobial agents administered 1o livestock. We pre-
wivusly investigated the effect of antimicrobial agents on sach
preen algas as Poewdokirchneriella subcapilata ATCC 22662
(Selenastrmm capricornium) and Chlorella vilgaris ATCC
16457 and found that these algas were sensilive 1o some of
the antimicrobial agents [14],

In the present study, we attempeed to develop a method
that s for icily test of i
agents, Wi focused on the microorganisms of this division
becamse antimicrobial agents for velerinary use, pasticularly
antibiotics, have a significant effect on prokaryotic microor-
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ganisms such as cyanohacteria, which play the role of a pri-
mary producer in the ecosystem and mhbabit vanom hydro
spheres, Therefore, the possibility of cyvancbactenia coming
into contact with antimic robial apents used in animals is high,
The effect of antimicrobial agents on the growth of cyars
bacteria was investigated. Then, based on the results, the im:
T icity test wsing h as di d,

MATERIALS AKD ME

ons
Microorganisms and culture media
Anahaena cylindrica | . Anabarma variahilis
5-23), Microcysiis aeruginosa (NIES-44), and Micro-
i (N 107) were obtained from the Na
“Tsukuba,
ki, Japany;, Nostor sp, (POC 7120} and Symechorocens
3p. (PCC T002) were from the Pasteur Culusre Collec

demsiz (IAM M-6) was from the Institute of Applicd Micro-
biology Culture Collection (1AM, Bunkyo-ku, Tokye. Japan);
and Anabaena flos-aguae (ATOC 29413) was from the Amer.
ican Type Culture Collection (ATCC, Manassas, VA, USA),
Anabaena exlindrica, A. variabiliz, and A. fos-aguae were
cultured in modified Detmer medium (MDM) [15] in shich

mH A and 27 mg of ethylenediaminetet
TTA) were used instead of eSO, 7.0, and
the mediam pit was adjusted 1o 7.5, Micrecpstis aeruginasa,
M. wesenbergii, and Nostoc sp. were cultured in the medim
described previously [16], the pH of which was adjusted to
wmechococeis s, and 5, leapoldensiz were cultured in
v comisting of NaCl (18 g/l), MgS0,TH.O (5
L) Na®Oy (1 L), uisthydroxymethylaminomethane (1
PL), KO 06 gL, CaCl2HO0 (037 gy, KHPO, (30
me/L), NaEDTA (30 mg/ly, FeCl, (8 me/L), Mol 2H,0
43 mgly. ZaCly, (032 mg/L). MeO, (0.03 mgL),
CoCl, 6H,0 (0.012 mg/L), CuS0, SH,0 (0.003 mgiL). boric

All available data for any
taxonomic group should be
considered, provided the
data meet quality
requirements for relevance
and reliability
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ECOTOX Databases

ECOTOX
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Promoting consistency g

Y

Training e.g. Somma Lombardo, 2011

Informal discussions
around ‘difficult’
substances and
generic issues e.qg.
‘Multilateral’ group

-
O

remne envirenment
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Deriving EQSs — selecting an
overall EQS

Humans

QSwater,dw

= =)
F
£ IS
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QSbiota,secpois -
-~

Predator

QSsediment *

Sediment |
biota
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QSwater,eco

Prey organism
(water-column)




Selecting an overall EQS

@ Don'’t need to consider all receptors and
pathways for every substance

@ Depends on individual substance properties
@ Physicochemical (bioaccumulation or log Kow)
@ Toxicity to mammals and birds

© ‘Triggers’ to determine whether an
assessment is needed or not

© Usually several assessments, each
resulting in its own QS

@ Most stringent (i.e. most sensitive
receptor ) adopted as ‘overall’ EQS
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Selecting the assessments to be

performed @polar e.g. glyph@

Water Sediment |Predators | Human Human

(direct (sec pois) | health health

ecotoxicity) (fishery (drinking
products) | water)

l

l

QSwater,eco

no
assessment

no
assessment

no
assessment

QSwater,dw
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Selecting the assessments to be

performed < Lipophiic, non-poar e.. PAH, quinoxyten >
Water Sediment | Predators | Human Human
(direct (sec pois) | health health
ecotoxicity) (fishery (drinking
products) | water)

l

l

l

l

QSwater,eco

QSsediment

QSbiota,sec
pois

QSbiota,hh

QSwater,dw

Environment
LW Agency




Setting standards Humans
— routes of exposure

© For many substances, the
main risk to plants and
animals is through direct
toxicity in water — water
column EQS

© But for lipophilic ik
substances that
bioaccumulate, main risk is
to predators (and possibly
humans) exposed via the
food chain — biota EQS

© More on this from Eric
Verbruggen ....

Prey organism

Sediment |
(water column)
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Implementing EQSs




How are EQSs used?
High, Good, Moderate, Poor, Bad

HAZARD One-Out-All-Out
EQS . RISK
5
54 ‘Reasons
i for failure’
% A ——————— P —
§ 1 e
0 ‘ T T T T
Chemical R ER
monitoring
EXPOSURE

e.g. permitting, national controls
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Assessing compliance — water column EQS
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© Chemical considerations

© EQSs based on dissolved concentrations (bioavailable concentrations for some metals) but
sampling often based on whole water sample

© Metals require determinations of dissolved metal, DOC, pH and [Ca] in order to estimate
bioavailable concentration

© Statistical considerations
© Absolute limits are subject to bias ... AA and 95%iles preferred
© Discrete (spot) sampling provides estimate of variance
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Assessing compliance — biota EQS

2 EQS,,,, developed for 11 substances
humans and wildlife

© EQSD stipulates fish’ for EQS,,,
2 No guidance on choice of species, age class

© Can estimate equivalent water concentration
using BCF

250 Difficult to use equivalent water
o ommen | concentration as compliance metric —
o 200 A = (Median . vgn s .
3 ¢ Hedan analytical sensitivity, uncertainty about
T (]
g 150 s s BCF
5 0
5 o] : 3 MSs likely to adopt different
: . 8 0 approaches - risk of bias
= 909 o
0] - . - -
ﬂ 8 ] Problems with acquiring sufficient

Throphicleve sample and animal welfare concerns
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Implementing biota standards — a possible way forward?

Tier 1: Use of validated passive sampler

S Z

I Presence o

o confirmed =

I O —

= . . . >

i : i Tier 2: Biota samplln ‘ @

= Q
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| O o

NON EQSbiota >

L exceedance =

: : Source g

L apportionment Confid @

onfidence

S| | Tier 3: Local . . ol [ m
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Possible roles for passive samplers?

Screening

EQS compliance assessment
- Water

- Biota

Trend monitoring

Investigations

Permitting
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» Detect wide range substances
 Highlight locations at risk

» Quantify concentrations of substances with
range of physico-chemical properties

» Surrogate methods acceptable but must be
able to infer biota concentrations

* Reproducible (within and between labs)

 Absolute concentrations necessary?
* Reproducible

 Diagnostic?
 Accurate and reproducible (high confidence if
remedial measures are required)

?
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Thank you for your attention

paul.whitehouse@environment-agency.gov.uk
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