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The ProblemThe Problem

We are creating waste and do not We are creating waste and do not 

know what to do with itknow what to do with it



National Waste StrategyNational Waste Strategy

•• ReduceReduce

•• RecycleRecycle

•• RecoverRecover

•• But still left with lots of waste and need But still left with lots of waste and need 

to find a safe environmentally benign to find a safe environmentally benign 

solutionsolution



Size of the problem?Size of the problem?

•• Scotland produces each yearScotland produces each year

��3 million tonnes household waste3 million tonnes household waste

��2 million tonnes commercial waste2 million tonnes commercial waste

��2 million tonnes industrial waste (excl. 2 million tonnes industrial waste (excl. 

demolition)demolition)

•• only 3.5% is recycledonly 3.5% is recycled



The throw away solutionThe throw away solution

•• 3 tonnes of MSW about equal to 1 tonne 3 tonnes of MSW about equal to 1 tonne 

of oil so Scotland putting about 1 million of oil so Scotland putting about 1 million 

tonnes of oil into the ground each yeartonnes of oil into the ground each year



Changes from EU and greater Changes from EU and greater 

environmental awarenessenvironmental awareness

•• Diversion targetsDiversion targets

•• Recycling targetsRecycling targets

•• Stricter regulations Stricter regulations 

�� what can go to landfillwhat can go to landfill

�� emissions standardsemissions standards

��Recycling requirementsRecycling requirements



Optimistic approachOptimistic approach

•• Scotland reaches 50% reduction recycling, Scotland reaches 50% reduction recycling, 

but still putting 0.5 million tonnes oil but still putting 0.5 million tonnes oil 

equivalent into the  groundequivalent into the  ground



Own goal for thermal treatment?Own goal for thermal treatment?

Mass burn incinerators:Mass burn incinerators:--

•• Big and expensiveBig and expensive

•• Poor emissions standardsPoor emissions standards

•• InflexibleInflexible

•• Easy option which discouraged Easy option which discouraged 

recyclingrecycling



BEST PRACTICE BUSINESS BEST PRACTICE BUSINESS 

PLANNINGPLANNING



Energy from Waste ConceptEnergy from Waste Concept

RecyclateHeat and Power

recycle economic 

hydrocarbo
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Inert carbonfree to 

Landfill
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Waste arisings



OpportunityOpportunity

•• niche for small, agile companyniche for small, agile company

•• niche for small scale projectsniche for small scale projects

•• demand for local solutionsdemand for local solutions

•• multiple nonmultiple non--specific waste streamsspecific waste streams

•• technologies developing to point of being technologies developing to point of being 

commercialcommercial



Acceptable technologies?Acceptable technologies?

To make a success in the niche market To make a success in the niche market 

identified had to use advanced thermal identified had to use advanced thermal 

processes based on pyrolysis and processes based on pyrolysis and 

gasificationgasification



Technology developmentTechnology development

Plants now:Plants now:

•• Small scaleSmall scale

•• ModularModular

•• Integrated with power production and Integrated with power production and 

recovery of heatrecovery of heat

•• Very high emissions standardsVery high emissions standards

•• Reducing perceived technological riskReducing perceived technological risk



The technologyThe technology



Energy Conversion

- Exhaust gases passed through a steam boiler

- Up to 80% of available energy from waste 

recovered

- Steam used for power generation and/or 

combined heat and power (CHP) applications

Pyrolysis

- Materials heated in the absence of oxygen 

- Temperature up to 800ºC

- Hydrocarbons converted to simple gases

- Residues of carbon char and inert materials 

Gasification

- Carbon residues reacted out with air 

and steam

- Hydrogen and carbon monoxide 

produced

GAS
PRODUCTION

ENERGY 
RECOVERY

GAS
COMBUSTION

High Temperature Oxidation

- Gases reacted at high temperature    

(1,250ºC) for more than 2 seconds

- Organic pollutants & particulates 

destroyed

- Energy released 

Process descriptionProcess description



Environmental ImpactEnvironmental Impact
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Planet BOS System



Problem ?Problem ?

Where?Where?

•• Site where can get planning consentSite where can get planning consent

•• Get agreement of owner to sell lease the Get agreement of owner to sell lease the 

sitesite

•• Power connectionPower connection

•• Close to waste streamClose to waste stream

•• AccessAccess



Project 1 Project 1 –– Dargavel, DumfriesDargavel, Dumfries

•• Access to main roadAccess to main road

•• Adjacent to landfill siteAdjacent to landfill site

•• Restored quarryRestored quarry

•• Willing ownerWilling owner

•• No hostile neighboursNo hostile neighbours

•• No inherent site contaminationNo inherent site contamination

•• Power offPower off--take possibletake possible

•• Heat outletHeat outlet



Site found Site found –– what then?what then?

•• Secure leaseSecure lease

•• Secure SRO for 7.2MWeSecure SRO for 7.2MWe

•• Do basic engineeringDo basic engineering

•• Commission EISCommission EIS

•• PR programmePR programme

•• Commission architectsCommission architects

•• Secured planning consent (secured May Secured planning consent (secured May 

2001)2001)



Location of PlantLocation of Plant



Revenue streamsRevenue streams

•• Waste Waste –– council PFI for MSW/RDF, tyres, council PFI for MSW/RDF, tyres, 

industrial waste, meat and bone meal, industrial waste, meat and bone meal, 

abattoir, etc.  abattoir, etc.  -- 64,000 tonnes per year 64,000 tonnes per year 

with average CV 18MJ/kgwith average CV 18MJ/kg

•• Power Power –– SRO for 7.2 MWeSRO for 7.2 MWe

•• Heat Heat –– looking at optionslooking at options



Environmental ConsiderationsEnvironmental Considerations

•• Emissions to air:Emissions to air:

�� cleaner than the air in cleaner than the air in 

Princes StreetPrinces Street

�� Less pollution than burning 3 Less pollution than burning 3 

tonnes garden wastetonnes garden waste

•• Ash:Ash:

�� 55--20% original weight20% original weight

�� Inert and sterileInert and sterile

�� Can be used for construction Can be used for construction 



Financial ConsiderationsFinancial Considerations

•• Capital cost about £26 millionCapital cost about £26 million

•• Banks won’t go more than 70% debtBanks won’t go more than 70% debt

•• Returns currently 20% on equity Returns currently 20% on equity 

•• Banking on real increases in gate feesBanking on real increases in gate fees



TimescaleTimescale

•• First thought of in 1998First thought of in 1998

•• Lease option secured 1998Lease option secured 1998

•• SRO awarded  March 1999SRO awarded  March 1999

•• Planning consent May 2001 Planning consent May 2001 

•• Avonmouth plant commissioned and IPPC 2001Avonmouth plant commissioned and IPPC 2001

•• Funding secure May 2005Funding secure May 2005
•• Construction start June 2005Construction start June 2005
•• Testing Feb 2006Testing Feb 2006
•• Full production June 2006Full production June 2006



Royal Botanic Garden EdinburghRoyal Botanic Garden Edinburgh

•• 10,000 10,000 --13,000 tonnes per year of MSW 13,000 tonnes per year of MSW 
and other controlled wastesand other controlled wastes

•• Production of 2.2+MWh to heat offices Production of 2.2+MWh to heat offices 
and glass housesand glass houses

•• Oil boiler back upOil boiler back up

•• Education and demonstration roleEducation and demonstration role

•• Reduces primary hydrocarbon use by Reduces primary hydrocarbon use by 
c85%c85%



RBGERBGE

•• Urban environmentUrban environment

•• Edinburgh introducing source segregationEdinburgh introducing source segregation

•• Backing of Royal Botanic Garden Backing of Royal Botanic Garden 

EdinburghEdinburgh

•• Heat for glass housesHeat for glass houses

•• Reduce primary source of carbon by about Reduce primary source of carbon by about 

90%90%



Royal Botanic Garden EdinburghRoyal Botanic Garden Edinburgh



Project 2 Project 2 –– Planet Batch SystemPlanet Batch System



RBGE Concepts and plant layoutRBGE Concepts and plant layout



Project 3Project 3

Island of ArranIsland of Arran

No landfill and costly to get off the islandNo landfill and costly to get off the island

Energy shortagesEnergy shortages

So combined biomass/waste project So combined biomass/waste project 

generating about 3.5MWegenerating about 3.5MWe



Key issuesKey issues

Depends on Depends on 

�� political willpolitical will (Scotland, UK, EU, International                      (Scotland, UK, EU, International                       
agreements)agreements)

�� Finding sitesFinding sites

�� Planning process Planning process 

�� Landfill taxLandfill tax

�� Landfill restrictionsLandfill restrictions

�� ROS regulationsROS regulations

�� Vested interestsVested interests

�� Investment funds and banks coming on boardInvestment funds and banks coming on board

�� Equity partnersEquity partners



Potential?Potential?

•• 7 million tonnes of waste7 million tonnes of waste

•• Say 50% recycling, reduction and recoverySay 50% recycling, reduction and recovery

•• Leaves 3.5 million tonnesLeaves 3.5 million tonnes

•• At 15,000 tonnes generates 1 MWeAt 15,000 tonnes generates 1 MWe

•• 2300 MWe 2300 MWe 

•• Landfill at 15% reduced to 525,000 tonnesLandfill at 15% reduced to 525,000 tonnes


