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A River quality: the narrative and the evidence
A Post 1990 recovery and recent slowdown

A Some possible causes: POPs, pharma, plastic
phosphorus possibly

A Comments and questions
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Large-scale, long-term trends in British river
macroinvertebrates

IAN P. VAUGHAN and STEVE J. ORMEROD
Catchment Research Group, Cardiff School of Biosciences, Cardiff University, Cardiff, CF10 3AX, UK

s Data over 20 years, 200k samples and 20k locations ac
025 England and Wales showed major improvement in urba
rivers after the Urban Wastewater Treatment Directive
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Fig. 1 Invertebrate trends for England and Wales during 1991
2008, representing as (a) CA1 scores and (b) taxonomic richness.
Solid lines represent the post-stratified estimate and dashed
lines the bootstrapped 95% confidence limits, whilst circles
denote statistically significant changes in the gradient of the
curve: either a greater rate of increase or reduced rate of decline
(open circles), or a reduced rate of increase or greater rate of
dedline (filled circles).
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Evidence of biological recovery from gross pollution in English and Welsh
rivers over three decades

Emma Pharaoh ?, Mark Diamond ®, Steve J. Ormerod ?, Graham Rutt ¢, Ian P. Vaughan
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Pollution and climate change
hamper biological recovery of
rivers

Growth in the number of riverbed creatures slows
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Effects of point-source PCB contamination on breeding performance
and post-fledging survival in the dipper Cinclus cinclus
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Fig. 1. The study area. The inset figure shows rivers used as references

for the Afon Mule (arrowed) and the solid circle shows the location of
Newtown (52°31' N, 3°11" W).
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S.J. Ormerod®*, S.J. Tyler®, 1. Jiittner®

ENVIRONMENTAL
POLLUTION

www.elsevier.com/locate/envpol
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Fig. 2. Principal component analysis of PCB congeners in dipper eggs
collected from the lower Afon Mule (solid circles), upper Afon Mule
(open circles) and other Welsh rivers (triangles) during 1990-93.
Scores on pnncipal component 2 ({ y-ax1s) have been plotted agamst
principal component 1 {x-axis) for each egg. See Table 2 for the
congener-specific correlates with each axis.




Water Research 163 (2019) 114858

Contents lists available at ScienceDirect

- WATER
@ RESEARCH

Water Research
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Persistent contaminants as potential constraints on the recovery of 1)
urban river food webs from gross pollution g

Fredric M. Windsor * ™ ! M. Gléria Pereira ¢, Charles R. Tyler °, Steve J. Ormerod *
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Legacy pollutants are still widespread and increase through Wels
river food webs (Windsor, Ormerod and others: various papers)
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Total PCB concentrations in zebra mussels
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sewer overflows and receiving waters widespread pesticide contamination of English
rivers
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Veterinary/human
pharmaceuticals in
the Taff/Rhymney
drainage in
2021/2022

RoathBrook:
(NE Cardiff anc
RoathLake)




Some commonly occurring compounds in ffe#f RoathBrook system (UHPLC,
methanol extraction)

—
Compound Name | Abbreviation % Presence ‘ Broad Categorisation
Amisulpiride Amsl 51.19 Antipsychotic
Amitriptyline Amtr, 46.43 Chronic painkiller
Atenolol Atnl 44.05 Antihypertensive
Benzoylecgonine Bnzy 36.90 Cocaine metabolite
Caffeine Cffn, 83.33 Stimulant
Carbamazepine Crbm. 80.95 Antiepileptic
Citalopram Ctlp 65.48 SSRI antidepressant
Diazinon Dznn, 16.67 Insecticide
Diclofenac Dclf 65.48 NSAID painkiller
Diuron Dirn, 51.19 Herbicide
Erythromycin Eryt 53.57 Antibiotic
Fexofenadine Exfn, 96.43 Antihistamine
Fipronil Eprn. 58.33 Insecticide
Fipronil Sulfone Ep.S 26.19 Insecticide
Imidacloprid Imdc 53.57 Insecticide
Irbesartan Irbs. 78.57 Antihypertensive
Lamotrigine Lmtr. 91.67 Anticonvulsant/antiepileptic
Lidocaine Lden. 63.10 Local anaesthetic
Naproxen Nprx 36.90 NSAID painkiller
Paracetamol Prct 75.00 NSAID painkiller
Permethrin Prmt 3.57 Insecticide (pharmaceutical use)
Propiconazole Prpc 27.38 Pharmaceutical antifungal/Fungicide
Sertraline Srtr. 36.90 SSRI antidepressant
Sotalol Stll 55.95 Beta blocker

fapyridi Slfp. 78.57 Antibacterial (veterinary)
Terbutryn. Trbt, 21.43 Herbicide
Trimethoprim Trmt 57.14 Antibiotic
Valsartan Vlsr. 63.10 Antihypertensive
Venlafaxine Vnlf 70.24 SNRI antidepressant

he most common broad classification of compounds found are psychiatric medications (7), followed
by insecticides (5), cardiac medications (4) and painkillers (4).
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Pharmaceutical compounds in two Cardiff rivers in 2021/22
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