AWA

australian water association

Biosolids Treatment and Trends
A European Perspective

Dr Bill Barber
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Sludge Production In Europe Since 2001
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European Sludge Outlets
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Drivers impacting sludge treatment

Energy
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Health Scares
External Pressures
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Risk minimisation by

reducing land application
Lot of sludge due to
closure of sea application
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1 tonne biosolids

15.3

0z troy

0.42 0.08 200

tonne oil equivalent kW electricity m?3 biomethane

THE SUNDAY TIMES

il \WW Vi [=I-W Please enjoy this article from The Times & The Sunday Times archives. Fc

From The Times

February 21, 2009

Microtrends: gold from sewage

It turns out that the old saying, "where there's muck there's brass", was only half
-right. Where there's excrement, there's gold

Murad Ahmed

Excrement, fasces, poop: however you put it, what happens in the -

toilet is rarely appropriate for polite conversation. It turms out, A'—COM
however, that manure could be as good as gald.
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303,000 tonne biosolids

0.42 0.08 200 S0 kg N 15.3
tonne oil equivalent kW electricity m?3 biomethane 25 kg P 0z troy
$94M $11M $15M $8M $8330M
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Wastewater
Legislation

P-Removal

WAS and
chemical
sludge

Less biogas
and poorer

DW Y,

A Poorer digestion

A Less renewable
generation

A Poorer Volatile solids
destruction

A More sludge exits
digesters

A More and wetter cake is
made

A Increased processing
requirements

A Increased haulage
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Mutrition Facts -1
Valeur Nutritive

Per 1 serving (3oz) / Pour 1 serving (3 oz)
i B S S S e |

Amaasnt % Daily Value
Teneuwr S valewr quotidienne

Calories [ Calories

Fat /Lipides 159
Saturated / saturés 1 g
+Trans / trans 0 g

Cholesterol / Cholestérel 50 mg

Sodium [ Sedium 280 mg
Carbohydrate / Glucides 5 g
Fibre / Fibres0 g

Sugars f SucresO g
Protein f Protéines 139

Vitamin A/ Vitamine A

Vitamin C / Vitamine C
Calcium f Calcium

Iron / Fer

Nutrition Facts - Secondary

Valeur Nutritive Sludge

Per 1 serving (5.9 az) / Pour 1 serving (5.9 02)

Arnount % Daily Valuwe
Tendur 4 valeur quetidienne

Calories / Calories 5190 (21750) kJ/Kg

Fat/ Lipides 289 2%

Saturated / saturés 2 g
+Trans / wrans0 g

Cholesterol [ Cholestéral 0 mg

Sodium / Sodium 1070 mg

Carbohydrate / Glucides 55 g

Fibre / Fibres 6 g

Sugars [ Sucres 0 g

Protein / Protéines 5 g

Vitamin A/ Vitamine A

Vitamin C / Vitamine C

Calcium / Calcium

lron f Fer




Theoretical biogas yield against retention time

Biogas yield [m3/kg VSdest]
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Impact of tightening wastewater legislation?

Biogas yield [m3/kg VSdest]
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Carbon Footprint of Class A Biosolids treatment

. No digestion
 With digestion
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Energy Recovery (Thermal)

Reviving an old power station



Calorific Value of Substances

Calorific Value (GJ/kg)




Elemental composition of raw and digested sludge
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Relationship between ash content and calorific value
for sewage sludge
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Impact of advanced digestion on calorific value of
dry solids
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Importance of cake dewaterability on calorific value
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Co-firing of sludge at coal-fired power station

f

1. Sludge cake enters system and is screened (400 mm) mesh. Silo
holds 70 m3

2. Material is pumped (45 m3/hr) to storage silo which holds 240 m3

------ 3. Sludge is pumped (<30 m3/hr at 80 bar) distance of 150 m to
storage hoppers

4. Controlled amounts of dewatered cake (0.57 4%) are fed into 4
boilers, each of which have 4 t/hr spare water evaporation
capacity

1y

5. Methane and air are extracted from all areas containing -
sludge to prevent build-up of hazardous gases AZCOM
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Energy Recovery

Alternative to incineration where
land recycling is banned



Super Critical Wet Air Oxidation (SCWAOQO)

221 bar

374°C

Presentation Title 9/16/2011 Page 28 AECOM



SCWAQO

600° Ceisius
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Sub-critical WAO

18000 TDSA
A Operational 2006/7

Mixed primary and secondary sludge

Sub-critical oxidation
A 50 bars

A 250°C

A Uses catalyst

Less than 5% organics in solid residue

Effluent contains 25% COD load



- Biosolids produced have sandy nature:

A May be used for road under-bedding

A Brick manufacture
A In cement manufacture

Clean gas

emission after
Catalytic passing through
reactor Atmosphere a catalytic reactor

Oxygen

Thickened
sludge

Heat recovery loop

Biodegradable
organic matter
processed in biological
treatment of water  Liquid returned
to plant inkt Technosand:
«inert
* recoverable
Dewatering of solid residue « dryness > 50%

Clarifier
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Filtrate / centrate Filtrate / centrate

Primary
sedimentation

Secondary
sedimentation

Biological treatment plant

Inlet
Primary sludge

Returned biosludge

g, Blended raw sludge
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Sludge silo

R
— [N
Pre-dewatering Digester l Post-dewatering

Boiler feedwater
(potable)

Biosolids
product

Hot water
to HVAC

Drying / Agriculture
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Energy Recovery

From Raw drying to Advanced
Digestion



A Serving 4 million pe in North East
of England

All sludge as raw liquid going to
RSTC for dewatering and drying
(mostly by sea transport)

7 X 5t Water Evaporation thermal
dryers

Dryer availability 60%, i.e. 7 dryers
= 4 dryers

Plans for gasification abandoned
High cost of fuel for drying

High cost of granulation for
agriculture and cement

Most of product going to farmland

To

o Do Po Po  Po o
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Northumbrian Water Ltd (NWL) in 2005

T>

Gas prices (17.5 MW gas consumption)

A approx. 1.35 MW/t we

Electricity Prices (2 MW electricity)

A approx 30 kW/kg we

Maintenance

Upgrade costs for drying plant

ROC credits (Generating incentive)
Carbon Footprint

Ongoing maintenance of existing digesters
Sludge Strategy review carried out 2006

A Upgrade to thermal hydrolysis with 4.7 Mwe
cogen

A Gas demand reduced from 17.5 to 1.4 MW

To To To Do To P I»
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Energy Recovery

From small footprint high energy
solutions to Advanced Digestion



- Small footprint
A SBR
A Drying
A Raw sludge due to higher calorific value
A Liming on other sites

A SBR sludge dewaters very poorly (<17% DS)
A Calorific value not as high as expected

A Dryers compromised

A High operating costs compared with other water
companies

A Maintenance problems with raw sludge
A Odour issues A=COM



= D rlve rS 20,000
A Maintain agricultural outlet

90,000

80,000 -
70,000 +
60,000 -
50,000 -
40,000 -

30,000 -

10,000 +

M Thermal drying
Advanced Digestion
M Conventional Digestion

M Lime Pasteurisation

A Maximise green energy generation AP ¢ AP 5
A Minimise exposure to increasing energy costs

- Review
A Roadmap looking at various technologies for 5 sites

To To To Do I»

Incineration rejected

Gasification rejected

Thermal and biological hydrolysis chosen
Use of liming also significantly reduced
Drying plants decommissioned

AZCOM
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Energy Recovery (Digestion)

From Raw Incineration to
Advanced Digestion



Incinerator to be built in Preston?

Human waste leflovers from across the county
could be bumed in a multi-million pound
incinerator near Preston.

Uniteg-Ltilities is considerina huildingine
huge plant to incinerate solid sludge at the
Red Scar business park, close to the M6
motorway.

The sludge is a natural waste-water by-product
and is usually recycled into land across the
North West.

But experts say space is now at a premium
and want to find another way to deal with the
waste.

Three sites are being examined for an
incinerator - inslediniq Redscar.

Red Scar Industrial Estate

The ncinerator, which would be a building about 25-30ft taliwvith a chimney stack on top,
wolld see 14 wagons rumbling to and from the site every day.

Covering some 1510 20 acres, it would including cax@arks and facilities for vehicle

A
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To To I

o o Do Do

40,000 TDSA sludge
8 anaerobic digesters with HRT ~25 days

Liquid sludge pumped to Shell Green for
incineration or recycling

91,000 TDSA sludge (121,000 TDSA Capacity)
Advanced digestion using thermal hydrolysis

Dewatering plant for Class A recycling or liquid
pumping to Shell Green

Biogas cleanup plant for grid injection and
vehicle use
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