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Here today

ÁClaire Scannell 

ÁEnvironment Planning Manager

ÁImtech Process Ltd, full-time seconded to DCWW

ÁPreviously worked for EA Wales in Water Quality 

Regulation and consenting for 9 years.



 

Presentation will cover

ÁBarry Beaches project overview

ÁTraditional Storage Option versus Storm 

Sewage Treatment

ÁWater Quality

ÁTreatment Options

ÁCarbon

ÁStorm Sewage UV Studies

ÁFull Scale Application

ÁDesign and Maintenance

ÁResults

ÁConsent



 

Barry Beaches project

ÁAMP2

ÁUWWTD delivered secondary treatment at two 

large STW, Cog Moors and Cardiff

ÁAMP3-4

ÁImprovements required at 60 CSOs, believed to 

be impacting on beach quality/compliance with 

Bathing Waters Directive
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Bathing Water Drivers
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Integrated Catchment Models
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Risk Based Approach

Standard Indicator Concentration

(units/100ml)

Sample 

Compliance

Compliance Duration

(% of bathing season)

I faecal coliforms 2,000 95% 98.2

G faecal streptococci 100 90% 95.8

G faecal coliforms 100 80% 89.6

Percentage of bathing season for which compliance must be achieved 

to ensure 95% confidence in achieving standard from bathing water 

samples.

Maximum hours of non-Compliance at G standard

faecal streptococci 154 hours

faecal coliforms 382 hours



 

Bathing Waters

EA Prescriptive Requirements

ÁIntermittent Discharges

Á3 spills per bathing season, averaged over 10 

years and aggregated 

ÁContinuous Discharges

Á5.4 log reduction for FC, this equates to geomean 

80 FC at sample point

Á4.4 log for enterovirus, minimum 1 log reduction 

across disinfection plant



 

Shellfish Waters

EA Prescriptive Requirements

ÁIntermittent Discharges

Á10 spills per annum, averaged over 10 years and 

aggregated 

ÁContinuous Discharges

Á5.25  log reduction for FC, this equates to 

geomean 110 FC at sample point 

Áminimum 1 log reduction of enterovirus across 

disinfection plant 



 

Traditional Storage Option 

versus Storm Water Treatment
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Cog Storm

ÁThe prescriptive approach of 3 spills per 

Bathing season required min 25,000m3

additional storage
ÁExpensive Capital

ÁDifficulty of Operation

ÁSSSI

Or

Á4 x 105 cfu/100ml (faecal coliform) in effluent

ÁEA require us to remove 1 log viruses 

(Enterovirus)for disinfected effluents



 

Why Storm Treatment ?

ÁTraditional Storage Option Requirements

ÁVolumes required

Áoperational difficulties

ÁTreatment offers unlimited storage 

equivalence; future proof(ish!)
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UV Disinfection for Storm Water

ÁWRc had considered UV treatment for storm 

water in a review of the technology but 

suggested further work was needed in this 

area due to 
ÁHigher solids/Lower transmissivity than final effluent 

ÁGreat potential for reducing bacteria/viruses

ÁTrojan Technologies investigating disinfection 

of Low Quality wastewaters using desk 

studies
ÁHigh solids and low transmittance waters

ÁMaximise exposure to UV ïmix flow between lamps, ensure 

lamps clean



 

Treatment Options Considered

ÁStorm treatment for Bacti Load reduction

ÁLamella settlement

ÁHydrodynamic separation

ÁChemical Assisted Settlement

ÁProvide UV disinfection of Storm Water

ÁKnown technology in unknown application



 

Dose Definition

ÁUsing full impact modelling to define 

catchment solutions and required effluent 

quality

ÁUsing EA standards requirements for 

disinfected final effluent ïsimplistic dilution 

and dispersion modelling

ÁUse Collimated Beam test on specific waste 

water to define dose required to achieve 

effluent quality



 

Carbon Footprint



 

Background

ÁTo reduce to 3 spill events (or equivalent) per 

BS, two options were identified:

ÅOption 1: Additional Storm Storage Capacity 

(25000m3)

ÅOption 2: UV Disinfection of all settled storm 

discharges

ÁAs well as cost and operational 

considerations, GHG emissions were 

considered



 

Calculation Methodology

ÁConstruction

ÁAssess mass of concrete used in construction of 

main infrastructure (storm tanks or UV channels

ÁApply emissions factor for concrete (0.211 

kgCO2e/kg)

ÁApply óConstruction Factorô to account for 

consumption of other materials and structures, 



 

Calculation Methodology (contôd)

ÁOperation

ÁDetermine volume and duration of storm spills per 

BS for each Option using catchment model

ÁAssess power consumption of main equipment 

and calculate electricity consumption by 

multiplying by duration of operation

ÁApply emissions factor for electricity consumption         

(0.43 kgCO2e/kWh)

ÁFor Option 1 (only), the additional energy required 

to process the biological and solids load in the 

returned storm water was estimated



 

Sensitivity of Analysis

ÁRegardless of value for óConstruction Factorô, 

carbon footprint for Option 1 is much higher 

than for Option 2

ÁOperational emissions for Option 2 are worst 

case; if power consumption is assumed 

proportional to rate of spill, this equates to 

reduction of 600 tCO2e over 20 years.

ÁLatest model simulations indicate:

Á25000m3 of additional storage would only reduce 

the number of spills from 12 to 8 per BS.



 

Carbon Footprint Comparison

Emissions Source Option 1

(tCO2e)

Option 2

(tCO2e)

Concrete 8,463 94

Construction Factor (1.5) 4,231 47

Operation (20 years) 166 1,253

TOTAL EMBODIED EMISSIONS

OVER 20 YEARS (tCO2e) 12,860 1,394



 

Storm UV Studies



 

ÁTrojan 4000plus UV system

ÁDesigned for low transmittance, poor quality 

wastewater

ÁNarrow lamp spacing

ÁEnclosed system

ÁMedium pressure lamps (brighter)

ÁMixing flow across the laps will then eliminate 

the dark spots

Storm UV Studies

UV System



 

Storm UV Studies 

Pilot Trials

Á2 separate studies undertaken

Á1 study at 15l/s (1 lamp unit)

Á1 study at 130l/s (8 lamp unit)

ÁFor each study:

ÁFlow and lamp power altered to achieve dose 

based on transmissivity taken on site

ÁVarious doses delivered



 

Storm UV Studies 

Single Lamp Pilot Unit



 

Average Influent 

Faecal Coliforms

cfu/100ml

Average Effluent 

Faecal Coliforms

cfu/100ml

Average Effluent 

Enterovirus

Pfu/L

Trial 1 5 x 106 2.7 x 104 4

Trial 2 3.7 x 106 4.2 x 103 3

Trial 3 3.1 x 106 1.7 x 104 30

Trial 4 4.2 x 106 4.3 x 104 7

Trial 5, 

10mJ/cm2

6.4 x 105 6.3 x 104 7

Trial 5, 

5mJ/cm2

6.9 x 105 2 x 105 110

Trial 5,   

20mJ/cm2

8 x 105 6.1 x 102 0

Storm UV Studies 

Single Lamp Pilot Study Results

ÅNote ïTrial 4 was done on primary effluent 

ÅTrial 5 was completed on storm water that had been held in the tank for 5 days



 

Storm UV Studies 

Multiple Lamp Pilot Study Results

Influent Faecal

Coliforms

cfu/100ml

Effluent Faecal

Coliforms

cfu/100ml

Effluent 

Enterovirus

Pfu/L

Trial 1, 

20mJ/cm2

1.4 x 106 3.9 x 103 No result

Trial 2, 

20mJ/cm2

3.7 x 106 6.3 x 103 0.5

Trial 3, 

15mJ/cm2

2.2 x 106 5.8 x 104 1

Trial 4, 

30mJ/cm2

1.5 x 106 5.0 x 103 0

Trial 4, 

40mJ/cm2

1.5 x 106 1.4 x 103 0



 

UV Pilot Studies

Results Summary

ÁConsistently achieved good faecal coliform 

reductions during both studies

ÁGood reductions of other parameters 

measured

ÁEnterococci

ÁFaecal Coliphage

ÁAverage >1 log reduction of Enterovirus 

ÁRequired under the Disinfection Guidelines for UV 

of Final Effluent.



 

Full scale application



 

Full Scale Plant

What did we need to achieve?

ÁEquivalence/better than water quality 

predicted from 3 spills limitation 

ÁCoastal model determined acceptable levels 

of faecal coliform bacteria in effluent from site

Á1 log kill combined with catchment solutions 

achieves requirement in Bathing Water

Á4 x 106 cfu/100ml in the storm water

Á4 x 105 cfu/100ml in effluent from UV plant

ÁEA require us to remove 1 log viruses 

(Enterovirus) for disinfection



 

Full Scale Plant

Primary/Storm Tanks



 

Full Scale Plant Design

ÁTreat settled storm water flow of 2.4m3/s

Á3 banks each with 110 medium pressure lamps, 

each sized for 1.2m3/s

Á746kW at peak flow

ÁMinimum UVT 30%

ÁDesign dose 15mJ/cm2

ÁAutomatic wiper system with chemical cleaner

ÁMixing system at front end of lamps

ÁSystem in fully enclosed channels.  UV banks 

lifted out for maintenance



 

Full Scale Plant

UV system being installed


