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Background

Wastewater discharge intfo sea via outfalls has attfracted controversy

Discharges quite near the shoreline

Wastewater sometimes visible at sea surface

Near popular recreational areas

Concerns on impacts of chemicals in wastewaters, including ‘contaminants of emerging

concern’
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Range of sources

Sanitary wastewater
>>other sources

Inefficiently removed by
WWTW's

Pseudo-persistency in
environment

Sources of PhAC's

In addition to serving as the ultimate source
for all pharmaceuticals that are prescribed to
patients, manufacturing facilities can leak
drugs directly into the environment.
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Many pharmaceutical drugs pass
LANDFILL through the body and are excreted
essentially unchanged.
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often pass through sewage treatment plants
and landfill sites, whose products are used to
irrigate or fertilize agricultural land.

LIVESTOCK
EXCREMENT

Pharmaceuticals
administered

to livestock

also enter the
environment.

veterinary painkiller diclofenac
suffer acute kidney failure

SEWAGE
TREATMENT

THE FLOW OF PHARMACEUTICALS

Many of the more than 4,000 prescription medications used for human and animal
health ultimately find their way into the environment. They can pollute directly from
pharmaceutical manufacturing plants or from humans and animals. As these chemicals
make their way into terrestrial and aquatic environments, they can affect the health and
behavior of wildlife, including insects, fish, birds, and more.

MOVEMENT THROUGH THE ENVIRONMENT =p

TISSUE ACCUMULATIONS
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The etfects of pharmaceuticals can become magnified higher
in the food chain, with predators accumulating greater Jevels
of the drugs than found in the environment.

Perch that feed on damselfly nymphs contaminated with the antianxiety drug oxazepam
become bolder, eating more quickly and leaving their schools more often.
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PhACs detected

Salicylic Acid Salicylic Acid Em Aflantic Seaboard
Acetaminophen Valsartan I False Bay
Ofloxacin Ofloxacin
Valsartan Trimethoprim
Bezafibrate Acetaminophen
Sulfamethoxazole Codeine
Codeine Sulfamethoxazole
Trimethoprim Atfenolol
Irbesartan Carbamazepine
Atenolol Bezafibrate
Carbamazepine Hydrochlorothiazide
lopromide Venlafaxine
Ibuprofen Azithromycin
Hydrochlorothiazide Desloratadine
Losartan Cimetidine
Cimetidine Clarithromycin
Venlafaxine Losartan
Sotalol Ibuprofen
Clarithromycin Irfcesartan
Azithromycin Erythromycin
Desloratadine lopromide Aflantic J
Atorvastatin Sotalol Seaboard 4 <=
Furosemide Furosemide 3 <

Erythromycin Fluoxetine ™ False Bay
Propranolol Atorvastatin X
Fluoxetine Propranolol Y k
Tetracycline Tetracycline ), \"-‘T: &3 i
Diclofenac Diclofenac o N\
Ranitidine Ranitidine
Metoprolol Metoprolol . : e -

Sertraline Sertraline
Norfluoxetine Norfluoxetine
Acridone Acridone

20 40 60 80 10 20 40 40

Sites detected (%) Sites detected (%)
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~ = high hazard - HQ >10
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* Chronic hazard estimated for fish using fish plasma model

S

R -

—

~ '« CR=CEC/MEC il
« PNEC’s also used to estimated potential for prom\g;,ﬁngmﬁbwﬁcVre‘fs_;_ls‘Td{JQe o

B . ui - St Solrd




Results: Hazard Assessment

Water (Norman Network)

Algae (Kuzmanovic et al., 2015)

Algae (Minguez et al., 2016)

Invertebrates (Kuzmanovic et al., 2015)

Molluscs (Norman Network)

Fish (Kuzmanovic¢ et al., 2015)

Fish (Norman Network)
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Results: Hazard Assessment
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Results: Hazard Assessment

Winter
« Anfibiofic Bloubergstrand
. _ Diep River
concentrations too Minerton Beach
low to promote Salt |ger mouth
ibioti ' Mouille |
anfibiofic resistfance . rTh%SE*APChW Sy
. . ree chor pay stormmwdarter
* Low likelihood of _Mifon Tidal
effeCTS in f|sh Camps Bay Be

Oudekraal Reso
Llandudno Beach
Hout Bay Riwver
Hout Bay Beach
Kommetjie Long Be ac
Diaz Be
Miller's
Simon's Town Long Be
Glencairn Beach
Fish Hoek Beach
Fish Hoek stormwater
Muizenberg Panilion
Zand™ei Estuary mouth
Lifebox23 Beach
Strandfontein
Mitchells Plain Beach
Monwabisi Beach
Moddergat Spruit
Macassar Beach
Strand Beach/Lourens River
G 's Bay canadl
Gordon's Bay Beach
Kogel Bay
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innoveox.eu @ Medium hazard

B High hazard
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Conclusions

Cape Town no different to other large coastal cities — PhAC's were prevalent in coastal
waters (essentially ubiquitous)

At some coastal sites PNAC concentrations were higher, or amongst the highest compared
to concenftrations in coastal waters elsewhere, but opposite is also true

WWTP discharges undoubtedly major source
Surface runoff/stormwater discharges an important vector

Potential hazard posed by most PhACs estimated to be negligible or low — but
uncertainfies

No easy fix — requires overhaul of WWTPs

People also need to change their behaviour — large amount of compounds reaching
WWTW believed to be down the drain discards
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