love
evevy)
OlY'OP o
anglianwater

Bio-Resources — Current Treatment &
Performance

Stephen Riches - Process Manager Bio-Resources
Adam Brookes - Innovation Programme Manager

24th January 2018

ME HEART

o
Lo TER 17T
VEEVERY oror. et WATET " EW MAY OF LIVING.




Contents

* STC Fly Through

® Qur Sites

® Our Sludges & Feedstock
®* Our Technology

* Performance

®* Future Aspirations

s 9
dvo [\9

anglianwater




Our Sites ove
QUG\@

dY'OP 0

anglianwater

g’yempe
K!—-Newto
Marsh
O
Canwick <.> Ingoldmells
&
Marston BostoR

Ospalding /& King's Lynn

o,
Indgenou Whitlingm'n "
ranke o

etford

Great Bllllng ¢ mbmed Heat and‘ .
Power Plant, Northamton '

“ Baiff Quay

©O Harwich & Dovercourt

Clacton
q‘aywmk

GEN \v Came;zWest

Tilbury



Our Feedstock
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Annual raw sludge production
circa 150,000 tds per annum

Produced at over 1100 WRC's

Approx. 70% of sludge moved
by truck as either liquid or raw
dewatered cake into our STC's

Growth and new quality drivers
will result in increase in sludge
production to approx. 161,000
tds by 2025

further information available on
our website

http://www.anglianwater.co.uk/about-

us/what-we-do/doing-business-with-
others.aspx
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Digestion
pH=7.0t0 8.0
< 40°C
> 11 days
) Biological Pre-treatment
Hydrolysis pH=5.0t05.5
Thermal Pre-treatment 40°C to 55°C
pH=6.5107.5 | 2 days
165°C
30 minutes Acidification -— Hydrolysis
Thermo-chemical 1 l

degradation

Acetogenesis <+——  Acidification

v

Methanogenesis



Bio-Resources Treatment

Typical Flow sheet

Cake Imports
Up to 300 m3/d
20-35%DS range

Indigenous Sludge
Primary 1-3%DS
SAS 4-6%DS

—_—lr
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Reception
Ta

Screening

Screening to

a landfil

Liquid Imports
Up to 1200m3/d
1-8%DS range

a Blending

ADVANCED DIGESTION FACILITY

CHP Engines
\—/
v
Hydrolysis & Anaerobic Digestio
Pasteurisation

(Biological or Thermal)

=)

10 Treatment Centres

* 2no CAMBI Thermal Hydrolysis

* 3no Suez (Monsal) Enzymic Hydrolysis
* 4no AWS HpH Biological Hydrolysis

* 1no Pasteurisation plant

Best performing plants achieving conversion
rate >1MWh/tds
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Dewatering

Treated biosolids

for use in
agriculture
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Cottonvalley (Milton Keynes)

+ Commissioned 2008
« 20,600 tonnes dry solids per annum capacity
« 1.75MWe + 0.65KWe CHP engines

Whitlingham (Norwich)

Commissioned 2010

20,800 tonnes dry solids per annum capacity
1.75MWe + 1.2MWe CHP engines

Sharon Liquor treatment plant

Cottonvalley STC
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Suez Monsal Enhanced Enzymic Hydrolysis  anglianwater

Cambridge

« Commissioned in 2007
+ 0.6MWe + 0.34MWe CHP engines
« 10,200 tonnes dry solids per annum capacity

Kings Lynn

Commissioned in 2008

First EEH plant to use steam heating

19,000 tonnes dry solids per annum capacity
2no. 1MWe CHP engines

Gt Billing (Northampton)

« Commissioned in 2010

« Largest STC operated by Anglian Water

« 36,500 tonnes dry solid per annum capacity _
. 3no. 1.4MWe + 1.5MWe CHP engines Kings Lynn STC
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New process developed by AWS and anglianwater

partners
Patent awarded in July ‘16
Biological hydrolysis process
- Basildon 2013
e 10,100 tonnes dry solids capacity
e 2no. 0.6MWe CHP engines
e AMTREAT Liquor Treatment
- Cliff Quay (Ipswich) 2013
e 14,800 tonnes dry solids capacity
e 2no. 1.2MWe CHP engines
e AMTREAT Liquor Treatment Plant
- Colchester 2014
e 14,900 tonnes dry solids capacity
e 2no. 1.2MWe CHP engines
e AMTREAT Liquor Treatment Plant

- Pyewipe (Grimsby) 2014
e 16,667 tonnes dry solids capacity
e 2no. 1.2MWe CHP engines

Colchester STC



The HpH Process in Detail love Q
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e 16/17 treated 129.5ttds
through our AAD/CHP
sites

e Generating a 98.7GWh
of electricity via our
CHP engines

e Average conversion rate
0.76MWh/tds

e Top performing sites
averaging 1MWh/tds
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Advanced AD
Gt Billing

Conventional AD& CHP




Pyewipe & Gt Billing love
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Pyewipe

M Gt Billing
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Utilisation of design capacity by site (Apr 15 - Mar 17)

[o¥] Q3 Q4 a1 Q2 Q3 Q4

Pyewipe

® Gt Billing
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Here is a visual of Anglian Water’s current output from Combined Heating Power (CHP) and the plans dY'OPQ
for 2021 and beyond. :

anglianwate

Period of
investment and

intervention

% of Raw Sludge to

Anaerobic Digestion

Energy Produced

GWh

Average
Conversation Rate
(megawatt hours per

TOm ary Sotds)

Current
Position

2019-20

2020-21

up to 150

Opportunities for new
markets &
technologies where
you can collaborate
with us

Maximum GWh from future
opportunities
(Technology transformation
/ co-treatment / trading)
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Energy Embedded in Wastewater

Wastewater contains nearly
chemical: 20% hydraulic: <1% five times the amount of energy

©

9 needed for the wastewater

treatment process —
the majority in the untapped
area of thermal energy.

Source: “"Utilities of the Future
Energy Findings” (WERF 2014) and

thermal: 80% Newcastle University




More and Faster... love Q
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Energy Yield

Retention time in digestion
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Theoretical maximum around 4.7 MWh/tds

e 100% VS reduction, Gas yield 1.05 Nm3/kg VSR, CV gas 21.5 M]J/Nm3
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F Il of our i
OcCus all or ou Innovating across

apprc;ggr?\elgtiIX’ceo one }; the entire man-
live and dedicated \ made water cycle
catchment \lt

Unlock synergies,
learning faster and
scaling successes
across our region

Unique initiative in a =\
physical, live
catchment

Build a vision of what our future water company could look
like...
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e Process modelling including VFA speciation and COD fractionation to
highlight opportunities and optimisation

e Enzyme addition bloprgcess

e Trace nutrient addition e E——
e Exploring opportunities using synthetic biology

e Appraise thermal processes such as HTC, Pyrolysis and
Gasification /

Colchester (~25 TDS/d = ~160 MWh)
s
Primary Sludge == Energy (Sludge)
— e ¥ (Biogas) = entrituge
> > s - Y (Liquor) Dig o
THP
SAS Feed tank @ Anaerobic digester Digester Effluent
>
= i
T =
Imported sludge
=

Imperial College
London

Cranfield
University

& AquaEnvio OME,
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