
Impact of Wastewater Discharges 
on Coastal Water Quality and 
Public Health in North Wales
Thomas Clough | Dr Peter Robins, Prof. Davey Jones, Dr Shelagh Malham

thomas.clough@bangor.ac.uk                 @phytoplankthom           |    thomasclough86

Interpolate 
composite sample 
data to 15-minute 

timeseries

Resample binary 
Event Duration 

Monitoring (EDM) 
datasets to 
timeseries 

Apply known 
NoV/AMR 

concentrations to 
known discharge 

timings  

Apply transit time and 
generate load files for 

each wastewater 
asset

HOSPITAL 
DISCHARGES

WASTEWATER ASSET DISCHARGES

Hospital wastewater 
was subtracted from 

WwTW influent at 
each 15-minute, lag 
adjusted timestep.

This study aims to understand the spread and impact of Norovirus (NoV) and antimicrobial resistance (AMR) genes in North     
Wales' coastal waters, focusing on the impacts of wastewater discharges from municipal and hospital-derived sources.  

Hospitals are an acute source of NoV and AMR and their potential impacts on coastal water quality are poorly understood 
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MODEL DESIGN
Hydrodynamics and water quality handled by Delft3D FM 

                  56 tidal boundary and five river boundary forcings
                  Hydrodynamics validated at four locations

• Astronomic tide (TPX09-Atlas) 
Temperature & Salinity (NEMO)

• 15-minute river flow (NRW/EA)
• River temperature (EA)
• Curvilinear irregular mesh grid
• Validation data (BODC, Bangor Uni)

SAMPLING LOCATIONS

• Mean transit time 
calculated in hours 
to reach model 
domain and applied 
as discharge lag

• WwTW discharge 
flow estimated by 
multiplying asset 
population 
equivalent by 150l/d

• Hospital wastewater 
flow estimated from 
water meter usage

Max NoV GI

Max NoV GII
Probability of exceeding infectious 
dosage threshold (200gc/l)1

Greatest maximum plume area of NoV GI 
from untreated discharges = 1314.729 km2 
(summer)
• 55.76% reduction with hospital 

concentrations removed

Greatest maximum plume area of NoV GII 
from untreated discharges = 993.562  km2 
(winter)
• 62.39% reduction with hospital 

concentrations removed

Mean plume reduction of 41% without 
hospital influence

59% probability NoV GI at Rhyl 
(summer)
• 51% probability minus hospital
 
63% probability NoV GII at Rhyl 
(winter)
• 29% probability minus hospital 

AMR
Greatest maximum plume area of blakPC from untreated discharges = 
923.4 km2 
• 30.2% reduction with hospital concentrations removed

Mean plume reduction of 51.06% without hospital influence
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