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Introductions- amec?
AM EC EnteC Entec is an AMEC company

Entec is one of the UK’s largest environmental
and engineering consultancies

— 14 UK offices with projects overseas
— Annual turnover of c. £64m (2008/09)
— Approximately 750 staff and associates

— Capitalise on our environmental, health and safety and
engineering experience

From April 2010 part of the AMEC Group




Introductions- amec?
AM EC EnteC Entec is an AMEC company

Project Manager: Darren Hall

14 Years Experience

Undertaken Odour Projects for most of the UK Water
and Waste Water Companies

Undertaken Odour Projects for Regulators, such as the
Environment Agency and local authorities

Project Manager for UKWIR Research into Odour
Nuisance



Objectives ameCG

Entec is an AMEC company

The primary objective of the proposed research
programme will be to meet the requirements of
the Section 106 agreement.




Objectives ameCG

Entec is an AMEC company

To achieve this, the subsidiary objectives are:

— To provide an independent review of the current odour
sources and odour control measures at Mogden STW

— To provide an independent review of potential odour
sources and effectiveness of the proposed odour
control measures

— To derive appropriate trigger concentrations of odour
marker compounds



Basics of Wastewater Treatment amecG
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I < > Storms

Preliminary Treatment —p  Screenings/Grit off site

Primary Treatment —_— Sludge Digestion

| 1

Activated Sludge Sludge Dewatering
Final Settlement Off site

!




Basics of Wastewater
Treatment

Sludge Consolidation & Storage
Sludge Dewatering

Sludge Digestion (inc biogas)
Return Liquors

Sludge Drying

Primary Settlement

Storm Flows

Preliminary Treatment

Inlet Works

Trickling Filters

Activated Sludge and Variants
Secondary Settlement
Tertiary Treatment
Odour-Abated Air
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What is Odour? ameC(9
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Complex Cocktail of Compounds
Odour Sources assessed through Olfactometry to
British Standard

Panel of Selected and Screened Subjects
Olfactometry Derives a Source Term for Dispersion

Modelling li""
— -*H
* R




Odour Modelling amec.(9

Entec is an AMEC company

A predictive tool for off site concentrations
Use of on site odour measurements with
Heathrow Met Data

Model Used; USEPA AERMOD and UK-ADMS




Public Consultation afneC.(9
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10,000+ letters sent. Response from 15 individuals
— Why can't odour be measured off site?
— Why worse at night/weekends?

— How much benefit from the previous investment?
Further Comments Can be Received Tonight




Methodology ameCO
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Site Observations
Odour Monitoring




Site Observations —
West Side OCU
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Site Observations — ame
West Side OCU S——

1,500 oug m-3

18,500 oug m= ;

—

Biological
Scrubber

Carbon Polishing




Site Observations — West Side OCU ameCG

Recommendations

Entec is an AMEC company

Observation Odour Risk TW Response

Route Hydrogen Low Monitor is Regularly

Sulphide Monitor Inspected

iInto SCADA Will investigate
feasibility of linking
to SCADA

Provide Caps for all Low Crow Resistant Caps

Sampling Ducts to be Provided

Across the Site

Review options for Low-Med Commitment to
maintenance review frequency of
beneath covers operation
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Site Observations — West Side Skip

Area
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Site Observations — West Side skip

amec”

area Entec is an AMEC company

Recommendations |

Observation Odour Risk TW Response

Skip area - flagged Low — med Continued

up with TW Compliance with
OMP. Closer
supervision of skip
contractor

Some skips not Low Continue to ensure

sheeted

covers are supplied
for skips.
Investigate
alternative cover

types




Site Observations-
Storm Tanks
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Site Observations — Storm Tanks

Recommendations

amec”

Entec is an AMEC company

Observation Odour Risk TW Response
Access hatches Medium Warped covers to be
warped replaced
Containment Medium TW confirmed as

beneath covers

design to allow air
Inlet.

TW will investigate
smoke tests to
confirm
effectiveness




Site Observations- amec@
East Side OCU AT
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Site Observations — East Side OCU ame

Entec is an AMEC company

Wet Chemical Carbon Polishing
Scrubber




Site Observations — East Side

Carbon Polishing

Wet Chemical

Scrubber



Site Observations — East Side

450 oug m-3

4,250 oug m-3

Wet Chemical Carbon Polishing
Scrubber



Predictions from Sampling, with Split
ASP Emissions Rates (2007 met)
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Windrose for 2007



Why are we Predicting Higher Concentrations?



Why are we Predicting Higher Concentrations?
Emission Rates from the ASP
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Why the Difference

Dispersion Model

— COMPLEX/ISC v ADMS/AERMOD
Emission Rates

— 50% of ASP Emissions

— No FST Emissions
Met Data

— 1996-1998 Data
Time Weighting of Emissions

— 80% winter reduction



Dispersion Modelling: Mogden Lane

98th percentile =170 ou ¢ m3

—

East FST (8%)

East ASP (87%)

O West ASP

B Digesters

B Sludge Pumping OCU
B Sludge Imports OCU

B West PST Rectangle

H East ASP

B East OCU

B Sludge Thickening OCU

B West PST Circular
W East FST

O West OCU

B Engine

O West FST
O Storm Tanks/Channels
O Sludge Transfer OCU




ASP Recommendations

Observation Odour Risk TW Response

First third of Lanes Medium to TW Not Expecting
on East Side High these results
Resulting in High Off TW to further

Site Odour iInvestigate the
Concentrations operation of the ASP




Intervention Scenarios
Scenario 1 — ASP Mitigated
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Intervention Scenarios
Scenario 1 — ASP Mitigated

176500

176000

175500

175000

174500

174000

173500

173000+

172500 \ \ \ \ \ \ \ \ \
513000 513500 514000 514500 515000 515500 516000 516500 517000 517500



Dispersion Modelling: Mogden Lane
98th percentile =38 ou - m=3(170 ou,

m-3)
East FST (8%)

East Side FST (53%)

Storms (14%)

‘ I// East Side ASP (23%)

O West ASP

B Digesters

B Sludge Pumping OCU
B Sludge Imports OCU

B West PST Rectangle

B East ASP

B East OCU

B Sludge Thickening OCU

B West PST Circular
B East FST

O West OCU

B Engine

O West FST
O Storm Tanks/Channels
O Sludge Transfer OCU




Intervention Scenarios
Scenario 2 — ASP Mitigated, Reduced Storm
Usage

Reduce Storm Tank Usage by 50%
Wash down storm tank sumps after each event



Intervention Scenarios
Scenario 2 — ASP Mitigated, Reduced Storm
Usage
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Intervention Scenarios
Scenario 2 — ASP Mitigated, Reduced Storm

Usage
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Dispersion Modelling: Worton Road
98th percentile = 5.5 ou  m3(23-7-6.5)

-
West ASP 55%
West PST 30%
@ West ASP B West PST Rectangle B West PST Circular O West FST
B Digesters  East ASP W East FST O Storm Tanks/Channels
B Sludge PumpingOCU ~ B East OCU O West OCU O Sludge Transfer OCU
B Sludge Imports OCU B Sludge Thickening OCU B Engine




Intervention Scenarios

Scenario 3 — ASP Mitigated, Reduced Storm
Usage, Mitigated PST

West PST's (Circular and Rectangular) Covered
and Abated

OCU Considered as being two stage, biofilter
plus carbon



Intervention Scenarios
Scenario 3 — ASP Mitigated, Reduced Storm
Usage, Mitigated PST
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Intervention Scenarios
Scenario 3 — ASP Mitigated, Reduced Storm
Usage, Mitigated PST
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Dispersion Modelling: Worton Road
98th percentile = 5.5 ou  m3(23-7-6.5)

\l

Sludge thickening OCU (7%)

Sludge PS OCU (13%) N

West ASP (56%)

O West ASP

B Digesters

B Sludge Pumping OCU
B Sludge Imports OCU

B West PST Rectangle

B East ASP

B East OCU

B Sludge Thickening OCU

B West PST Circular
W East FST

O West OCU

B Engine

O West FST
O Storm Tanks/Channels
O Sludge Transfer OCU




Marker Compounds

Detailed GCMS for Key Sources has not
|dentified alternative to hydrogen sulphide
Dispersion Modelling has Shown that hydrogen
sulphide has a good correlation to total odour
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Summary (1)

Observation Odour Risk | TW Response

West Wide OCU: Low Monitor is Regularly

Route Hydrogen Inspected

Sulphide Monitor Will investigate

into SCADA feasibility of linking to
SCADA

Provide Caps for Low Crow Resistant Caps

all Sampling Ducts to be Provided

Across the Site

Review options for | Low-Med Commitment to

maintenance
beneath covers

review frequency of
operation




Summary (2)

Observation | Odour Risk | TW Response

Skip area - Low —med | Continued Compliance with

flagged up OMP. Closer supervision of

with TW skip contractor

Some skips Low Continue to ensure covers

not sheeted are supplied for skips.
Investigate alternative cover
types

Access Medium Warped covers to be replaced

hatches

warped on

Storm Tanks

Containment | Medium TW confirmed as design to

beneath
covers of
Storm Tanks

allow air inlet.
TW will investigate smoke
tests to confirm effectiveness




Summary (3)

Observation Odour Risk TW Response
First third of Lanes Medium to TW Not Expecting
on East Side ASP High these results

Resulting in High Off
Site Odour
Concentrations

TW to further
iInvestigate the
operation of the ASP




Conclusions

Recent Investment to Reduce Odour Emissions
has achieved demonstrable benefits

The Emissions from the East ASP has been
highlighted as a contributor to off site odour
Hydrogen Sulphide remains the most practical
marker compound



