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Current Industrial DigestersCurrent Industrial Digesters

►► FonterraFonterra  TirauTirau
�� Large covered lagoon, solids partially emptied on an annual basisLarge covered lagoon, solids partially emptied on an annual basis

►► Globe Fisheries, Port ChalmersGlobe Fisheries, Port Chalmers
�� WSL designed system, produces fertilizerWSL designed system, produces fertilizer

►► Piggery WastePiggery Waste
�� Somewhere in the Somewhere in the WairarapaWairarapa

►► What else ??What else ??

(Where gas biogas is generated for beneficial use, in addition to anaerobic degradation)(Where gas biogas is generated for beneficial use, in addition to anaerobic degradation)
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Other DigestersOther Digesters

►► Lots of WWTP digestersLots of WWTP digesters
�� Which work reasonably well, (some could be much better)Which work reasonably well, (some could be much better)

�� They generate significant electrical cost savingsThey generate significant electrical cost savings

►► Some anaerobic lagoons with no gas collectionSome anaerobic lagoons with no gas collection
�� A few meat works have theseA few meat works have these

►► Quite a few crusty pondsQuite a few crusty ponds
�� In some small rural In some small rural WWTPsWWTPs

�� On dairy farmsOn dairy farms
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“Partially Successful Failures”“Partially Successful Failures”

►► FonterraFonterra Te  Te RapaRapa
�� At about  $6M plus escalation, surely the most expensive failureAt about  $6M plus escalation, surely the most expensive failure

�� A good case of “superficial design syndrome”A good case of “superficial design syndrome”

►► Alliance Alliance LornevilleLorneville
�� FlocculantFlocculant UASB, worked until operating expertise went elsewhere UASB, worked until operating expertise went elsewhere

►► FortexFortex  MosgielMosgiel
�� Site down-sized, operation became intermittent and too much trouble,Site down-sized, operation became intermittent and too much trouble,

operator errors, digester now used for buffer storageoperator errors, digester now used for buffer storage
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LornevilleLorneville CedencoCedenco
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“Partially Successful Failures”“Partially Successful Failures”

►► CedencoCedenco  GisborneGisborne
�� Tomato waste, digester undersized for variations in conditions, too muchTomato waste, digester undersized for variations in conditions, too much

trouble to operatetrouble to operate

►► PiggeriesPiggeries
�� Engineered covered anaerobic lagoons at Engineered covered anaerobic lagoons at BardfieldBardfield Piggeries in  Piggeries in TaurangaTauranga

and Roger Johnson’s piggery near Cambridgeand Roger Johnson’s piggery near Cambridge

�� The digesters worked fine, the piggeries simply closed.The digesters worked fine, the piggeries simply closed.

continuedcontinued
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What are the lessons ?What are the lessons ?

►► Get the design rightGet the design right
�� Accepting an Accepting an undersizingundersizing bid because it is the lowest cost is not smart bid because it is the lowest cost is not smart

�� Most aspects of the process actually need careful thoughtMost aspects of the process actually need careful thought

�� Design for simplicity of operationDesign for simplicity of operation

►► Get the attitude rightGet the attitude right
�� Operating a bio-process is different from operating a landfillOperating a bio-process is different from operating a landfill

�� Anaerobic processes take more skill than aerobic processesAnaerobic processes take more skill than aerobic processes

►► Get the economic fundamentals rightGet the economic fundamentals right
�� Take a long term viewTake a long term view

�� Only proceed if the economic drivers are firmOnly proceed if the economic drivers are firm
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Potential for Industrial ADPotential for Industrial AD
 in NZ in NZ

►► (Not (Not focussingfocussing here on farm or WWTP) here on farm or WWTP)

►► Is there really any serious potential in NZ?Is there really any serious potential in NZ?
�� A fair answer is “in some cases”A fair answer is “in some cases”
�� Research is expanding possibilitiesResearch is expanding possibilities
�� Energy cost and greenhouse gas issues are shifting perception from “why bother?”Energy cost and greenhouse gas issues are shifting perception from “why bother?”

to “how can we make this work?”to “how can we make this work?”

►► Why is NZ different from overseas?Why is NZ different from overseas?
�� TemperatureTemperature
�� Size and types of industriesSize and types of industries
�� Proximity to the seaProximity to the sea
�� Low cost landfills or land disposalLow cost landfills or land disposal
�� Low population and industrial densityLow population and industrial density
�� Cheap and freely available waterCheap and freely available water
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What are the Factors ?What are the Factors ?

►► Not one set of criteria, but many nichesNot one set of criteria, but many niches

►► StrengthStrength
�� Say COD > 2,500 unless soluble carbohydrateSay COD > 2,500 unless soluble carbohydrate

►► SizeSize

►► TemperatureTemperature
�� Warm or hotWarm or hot

�� Proximity to waste heatProximity to waste heat
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What are the Factors ?What are the Factors ?

►► Disposal costsDisposal costs

►► Gas customerGas customer

►► LocationLocation
�� Available landAvailable land

�� Not near an ocean outfall !!Not near an ocean outfall !!

►► Potential for SynergyPotential for Synergy
�� Important !!Important !!

►► Operating ExpertiseOperating Expertise
�� Ownership !!Ownership !!

continuedcontinued
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What are the Factors ?What are the Factors ?

►► Waste CompositionWaste Composition
�� pHpH

�� SulphatesSulphates

�� Fat, ProteinFat, Protein

�� Suspended solidsSuspended solids

�� Ionic componentsIonic components

�� Potential for toxic or inhibitory substancesPotential for toxic or inhibitory substances

►► VariabilityVariability
�� SeasonalitySeasonality

�� Load variationsLoad variations

continuedcontinued
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Some Quick Case StudiesSome Quick Case Studies

►► Dairy SludgeDairy Sludge

►► Pulp Mill effluentPulp Mill effluent

►► Fruit JuiceFruit Juice

►► Vegetable ProcessingVegetable Processing

►► Regional Industrial Low-strength WasteRegional Industrial Low-strength Waste

►► Regional High-strength WasteRegional High-strength Waste
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Dairy SludgeDairy Sludge

►► DAF Float, currently soil injectedDAF Float, currently soil injected

►► COD load up to 8 T/day, 3,500 nmCOD load up to 8 T/day, 3,500 nm33/day biogas/day biogas

►► Extensive pilot plant trials demonstrated conditions for ADExtensive pilot plant trials demonstrated conditions for AD

►► Pre-project cost estimate had IRR of 40%Pre-project cost estimate had IRR of 40%

►► Proximity to WWTP digestion facility. This option had muchProximity to WWTP digestion facility. This option had much
higher IRR!!higher IRR!!

►► Too many conflicts of interest !!Too many conflicts of interest !!
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Pulp Mill EffluentPulp Mill Effluent

Existing 
Clarifier

Gas Blowers, 
condensate trap, 

flame arrester

Gas Engine

Flare

Existing 
Screw press
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Belt pressDigester Weir

Biogas

Lime addition
Heat 
Exchange
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Pulp Mill EffluentPulp Mill Effluent

►► WW system under pressureWW system under pressure

►► Warm effluent, significant infrastructure in placeWarm effluent, significant infrastructure in place

►► FibresFibres, slow to digest, slow to digest

►► Less than 1MLess than 1MWeWe output output

►► IRR 17%IRR 17%

►► Better dewatering and combustion gave a better returnBetter dewatering and combustion gave a better return
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Fruit Juice EffluentFruit Juice Effluent

►► Increase in trade waste chargesIncrease in trade waste charges
�� Objective not energy recoveryObjective not energy recovery

�� Exhaustive options reviewExhaustive options review

►► Soluble carbohydrate, some suspended solidsSoluble carbohydrate, some suspended solids
�� About 4 T/day CODAbout 4 T/day COD

►► Some infrastructureSome infrastructure

►► Innovative UASB design had IRR of >30%Innovative UASB design had IRR of >30%

►► Better internal controls and water usage practices reducedBetter internal controls and water usage practices reduced
IRR to below thresholdIRR to below threshold
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Vegetable ProcessingVegetable Processing

►► To meet trade waste conditionsTo meet trade waste conditions
�� 28 T/day COD28 T/day COD

�� 100 days per year100 days per year

�� $300,000 per year gas savings$300,000 per year gas savings

►► In-ground digester possibleIn-ground digester possible

►► IRR of 25-35%IRR of 25-35%

►► Lack of interest in operating a digester, preferred aLack of interest in operating a digester, preferred a
mechanical solutionmechanical solution
�� No interest in local synergy !!No interest in local synergy !!
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Regional IndustrialRegional Industrial
Low-strength WasteLow-strength Waste

►► WashdykeWashdyke Industrial Estate,  Industrial Estate, TimaruTimaru
�� 7 ML/day7 ML/day

�� 16 T/day BOD16 T/day BOD

�� Other wastes in regionOther wastes in region

�� Has an ocean outfall !!Has an ocean outfall !!

►► In-ground digester possibleIn-ground digester possible

►► Optimal Solution would require good understanding ofOptimal Solution would require good understanding of
contributor processescontributor processes
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Regional IndustrialRegional Industrial
High-strength WasteHigh-strength Waste

Fat Storage

Sludge 
Storage Pretreatment Digestion

Flare
(rarely used)

Genset Site DB

Cooling 
Tower

Electricity

Compost Ingredients 

Water

Nutrient-rich liquid waste 
and stabilised sludge

Waste Heat Recovery

Inputs tpa
Oily waste 172
Grease trap 1,171
Dairy sludge 182
Biosolids 6,000

Quantity may vary , flow not large

361 kWe

estimated 2268 m3/day methane

estimated 2,000 kg/day 
dry basis plus 15,600 
kg/day aqueous phase 
plus additional water 
as required



Waste Solutions LtdWaste Solutions Ltd

Regional IndustrialRegional Industrial
High-strength WasteHigh-strength Waste

►► Not largeNot large

►► A good example of synergyA good example of synergy

►► The AD feature was only a small part of waste collectionThe AD feature was only a small part of waste collection
and management proposal by others, client selectedand management proposal by others, client selected
another optionanother option

►► This kind of approach can be adapted to many regions.This kind of approach can be adapted to many regions.
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What will the future bring ?What will the future bring ?
- for industrial AD, in NZ- for industrial AD, in NZ

►► Some meat industry and Some meat industry and dairy sites dairy sites sites waste electricitysites waste electricity
on aerobic systemson aerobic systems

►► Most regions have a good case for a high strength waste -Most regions have a good case for a high strength waste -
handling facility, probably at the WWTPhandling facility, probably at the WWTP

►► Get past self-interest  to regional interest (somehow)Get past self-interest  to regional interest (somehow)

►► Operation contracts?Operation contracts?

►► Start within the factory, take a systems viewStart within the factory, take a systems view

►► Alternative sources of funding where a long-term view isAlternative sources of funding where a long-term view is
feasiblefeasible
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