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Recent trends and emerging issues in 
urban river quality

Steve Ormerod







Scope

• River quality: the narrative and the evidence

• Post 1990 recovery and recent slowdown

• Some possible causes: POPs, pharma, plastics, 
phosphorus - possibly

• Comments and questions



1970s: 70% of S Wales rivers 

classed as ‘grossly polluted’



Data over 20 years, 200k samples and 20k locations across 
England and Wales showed major improvement in urban 
rivers after the Urban Wastewater Treatment Directive



Environment Agency ‘Harmonised Monitoring’ 
~ 130 sites and 000s of samples

Insanitary ‘organic pollution’ has declined – especially 
along urban rivers

Ammonia                                                  Biochemical Oxygen Demand





• Dippers Luke





“Improvements appear to have slowed, possibly reflecting the effects of emerging water 
quality problems from combined sewer overflows, agriculture, climate change and new 
forms of pollution – such as microplastics or pharmaceuticals”
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Legacy pollutants are still widespread and increase through Welsh 
river food webs (Windsor, Ormerod and others: various papers)



Total PCB concentrations in zebra mussels 
Cardiff Bay

(Lower than PCB concentrations at various sites in France, Italy, 
Netherlands, USA, Canada…)







Veterinary/human 
pharmaceuticals in 
the Taff/Rhymney 
drainage in 
2021/2022

Roath Brook:
(NE Cardiff and 
Roath Lake)



Some commonly occurring compounds in the Taff/Roath Brook system (UHPLC, 
methanol extraction)



Matt Stewart/Laura Rodwell/NRW

Pharmaceutical compounds in two Cardiff rivers in 2021/22

Fexofenadine 
(allergies)

Caffeine

Ertythromycin

Roath Brook Taff





Of ~ 20m tonnes of plastic entering the world’s oceans 
annually, at least 80% arrives via rivers (2020) 

By 2017 1-2.5 m tonnes was microplastic (IUCN).



Large Plastic densities in river sediments (Hurley et al. 2018)

Irwell system (Manchester)



? ??



• Upstream/downstream 
       of WTW works in 2016

• Microplastics found in 
in 50% of all insects

• Subsequently corroborated

Three invertebrate families sampled in 2016 – repeated with more taxa in 2021 



Plastic ingested at 14/15
of sites investigated.

Mostly fibres (polyester,
PVA…)

Based on plastic  in prey
and daily energy needs:

Chicks likely to be fed 
5-8,000 microplastic
fragments before fledging

Adults likely to ingest 
~ 200 microplastic 
fragments per day
from invertebrates

Effects unknown



Annual global plastic emissions into aquatic ecosystems in million metric tons (Mt) 
from 2016 to 2030 (A) and for each income status (B) as defined by the World Bank. 
Orange horizontal line represents the target of <8 Mt, which is a frequently cited 
statistic in global policy discussions as unacceptable (Borelle et al. 2020; Science)



Problems with 
CSOs…
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Cumulative frequency of CSOs by spill duration (2020)



P loadings to SAC rivers using SAGIS (DCWW)

STWs

Agriculture

‘Intermittent’



River Wye SAC



Changes in invertebrate richness (L) and shifts to cleaner water taxa (R)
across England and Wales (1990-2019; Emma Pharaoh et al.)



Stream temperature and discharge trends at Llyn Brianne over 40 years
(Fiona Joyce)



Perspectives:

• River quality has multiple facets. We need:

• to accelerate work in some key areas –
notably pharmaceuticals

• a clearer case on which to base investment –
for example CSOs vs STWs

• to expect some problems to deepen (eg
plastics)

• constructive action in the agricultural sector
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