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1. Summary

The New Zealand Biogas Strategs developed byhie Biogasommittee of BANZ arid a 3Gyear
outline of a potentiakectordevelopmentin this country. The purpose of this document is to assist the
New Zealand biogas industry-oadinate its aspirations and actiongtinformsthe government and
energy sectors about the possibtele that biogas caplay in the future energy mix of MeZealand. It

is aworking documentntended to beregularlyreviewed andupdated in the future.

30 PJ biogasnergyper yearby 2040from anaerobic digestioms consideed a reasonable target that
takes into accounitnarket developmentsthe potential energy mixsecurity aspectgroduction
capabilitiesand projeted agricultural trendsand wasbasedon the following grounds:

e Biogas is a highuality, versatileform of bio-energy that willhelp securehe future energy
demand tomeet political, social, environmental and cultural needs of the nation.

¢ Decliningdomesticnatural gas reserves aridcreasingvorld oil pricesare drivingthe questfor
alternative fuels andlemand renewable alternativeand supportivenarketregulations.

e Environmental pressure and the increasaustof fossil fueimports arelikely to change the
econanicsand dynamic®f the current exchange of NZ agricultural products for foreign fossil
fuel energy. These driverwiill create opportunities fofess energy intensivend more
environmentally friendlyand usealternativesand the production of reliable, environmentally
sound, domesticenewable fuels.

¢ From its experience with landfill and sewagesdNew Zealandhas developed considerable
expettise in the production and utilisation of biogasd has become l@ading nation with
regard to biogas production pg@opulation andGDP.

¢ More intensiveagriculturalproduction is likely to demand the incress use of anaerobic
digestionas a means dimproved environmetal management In the dairy and meat
industries, biogas will be a fgroduct available at marginal cost.

¢ Biogas can be upgraded to natural gas quality and can substitute for reticulatedingais used
by residential, commercial and vehicle fuelling sectors.

e The target of 30 PJ of biogas energy is based on anaerobic digestion and does not include
synthetic natural gas made from wood or other renewable, organic feedstock. Thermal biogas
technologies are not yet included in this strategy as they have not been proven sufficiently.

e Biogas production from energy crops as demonstrated in Europe has the largest but untested
potential. Biogas energy yields from crops are higher per unit land aesaftin any other
LINI} OGAOIf WSHYRNBR LOWRQS HRA YA 2L Kol &8 OdzZNNBy (it &
consumption of the process is minimal. Therefore energy crop derived biogas is likely to be a
development priority for New Zealand. Climdtctors for high yield are more favourable here

than in Europe where istested.
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Biogas technologiebave reached a level of maturity and automatitiat can be customised for
New Zealandarmers, communitiesco-operativesor industrial plant

Mangere Wastevater Treatment Plant



2. Energy Mix

A 30 Pper annumbiogas targefor New Zealand is considered realistic as pag 200 PJotal bio-
energygoal andlines up withcurrent overseas experience in countries with simalgriculturalland

area Alsothis focus isappropriatefor an economy that is based on the export of biological products.
Ly GKS LJ & prodbctog advaBthagéstligti BrQhe availability of low cost energy the

form of fossil fuels To prepare for duture, where fossil fuels will be more expensive and less easily
availableit is therefore necessary to broaden the NZ energy mix away from fossil fuels, for enhanced
energy security and achieving environmental go&sstainable energy practices atteerefore not only
desirablebut alsonecessary

As NZ and other OECD countries will be in increasing competition for fossil fuel resources with emerging
economies in Aaj the energy mixvill have tochange from predominaty being based onon-
renewableenergyin the form ofcoal, oil and ga® beingpredominanty based orrenewableenergyin

form of hydro, geotherm# wind, solarmarineand bieenergy during the next30 years.

BANZ welcomes th@0% renewable energy target fetectricitygeneration and thénclusion ofenergy
efficiencyas a parallestrategyto renewable energy generation. The proposed energy efficiency target
will have the effecthat the per capia demand of energy willeduceat about the rate of population
growth. Thiswvould keep the overall energy demand steahd would allow future benchmarks to be
oraSR 2y G2RIFe2Qa SySNHe& RSYlIYyRO®

The 30 Pper annumbiogas target by 2040 for anaerobic digesti (AD) is in the view of the authors a
probable scenario, considering the urgency for alternative gas supplies in this country and the
technological progress made internationallyThe supplyis likely to continue to be based on waste
streams as feedstocHuring the first decade, with the use of residuals, 4pyoducts and dedicated
energy crops envisaged to increase in the following two decades.

Snce there are currently nADplants using energy crofs New Zealand, thproduction targetof 15 PJ
from cropsis projected on the basis afverseasexperience wherea supportive policy environment has
been in place for many yeardn Germany for example, a country with agriculturalland area just
above thatof New Zealand, biogas from crops has exceéduiegas from landfills by a factor of four and
has reached about 100 PJ per ye@his amount would exceed the 80dthon electricity generation
natural gas demand in New Zealand.

A New Zealand target of 15 par annumfrom energy crops in 30 yeatisne istherefore rather

conservative even considering agricultural sector factors such as slowness to cherdjgction

methodsand thedegree of financial speculatidghat often drives decisions. It is also based on a realistic

estimate ofthe areas okuitable land available which excludes steeper slopes better used for trees than

either biogas cropsorgrazing S ¢ %S+ f I YRQA OSNE Tl g2 daddgand S Of A Yl G S
reasons to be cordient that overseas findings cdre matched or exceeded her



While our2040target of 15 PJbiogasenergyfrom crops (30 PJ totalappearsfeasible an alternative
scenario is that by 2040 there will still be no urgency for transport fuel substitution and no policy
encouragement to develop biogas for fuel. listcase th@veralltarget would only be 15 PJ.

Most crops used as fller for dairy and meat farmingre suitable for biogas productiqrbut targeted
research will be able to identify even more productive biogas energy crops for each regioro@eNZ,
adapted to suboptimal pasture sitescapssuch as sorghum and winter legumes are currently available
but not widely used in our countryBiogas energy cropping could become a sensible agricultural
production alternative for areas where traditional famgipractices are challenged (ecgtchments

prone tonutrient leachingbio-securityhot spots withinvasive pest etc. andrregularpaddockaot
conducive toannual cropping or fencing

Unlikeforestry biofuel systems, the feedstock base for biogagegy systems can be established within
months,making itvery well suited to react to crisis situations like an oil shoaknexpectedlyrapid
depletionof indigenous natural gas suppliefielproduction oflarge quantities of dedicated energy
cropsfor anaerobic digestion can be supported,land leverage df the recent advancements made in
the modernisation of offarm silage and concentrated animal fodder production due to the extensive
use of contractor services and / or cooperative equipment use.

Despite such solid foundations, the adoption of biogas energy crogsrmycommon agricultural

practice will take time and leadershiBANZ will therefore lobby for the development of demonstration
projects at an early stagdn the event of a energycrisis New Zealandeeds tobe well prepared for,

and experienced irthe efficient production of energy crops suitable for biogas productfosensible
starting point for such demonstration plants would be rural biogas plants digesting currently
underutilized farm residuals with properties similar to energy crops. This could include cereal straw in
Canterbury, maize straw in the Waikato, and orchard grass and pasture toppings in the Bay of Plenty.

Renewabledel gas can also be produced with thermaihiaologiessuch as pyrolysisisingwood or

other organic substrateas feedstock Thigechnology was used during the Second World War as a
substitutevehicle fuel andhasbeen revivedin the past ten years The developed technologies are now
able to poduce a synthetic natural gas thiatsimilar to natural gas arahn be reticulated in existing
pipeline networks. The technologies are promising, but still very expensive and not as simple and
modular as anaerobic digestion. For this reason, syntineticral gas (SNG) made from wood is not yet
consideredwithin the target for biogasAlso,SNG is typicallmade from wood as a feedstock, which is
alreadyaccounted for in the NZ Bienergy Strategy.



3. Some Facts about Biogas

Biogas is a combustible gakerived from renewable biomasghat can be usedsimilarly to non-
renewable natural gasThe main and energetically most valuable component of both biogas and non
renewable natural gas is in fact the same moleaulmethane. The most common method of bisga
production is a process called anaerobic digestion, where microorganisms convert biomass to biogas in
the absence of oxygein general all nomwoody biomass feed stocks are suitable for the production of
biogas via anaerobic digestion, this includes tamsfrom livestock, organic municipal waste,
wastewater biomass, food processing wastes, farm residues such as straw and energy crops such as
grasses, legumes and algd&ermachemical processe§SNG productiongre alsoable toachieve tte
conversion obiomass to biogas, also from woody feed stodks, are not yet available and proven for

field application

Biogas made from anaerobic digestion mainly contains methane and carbon dioxide niix
approximatelyranging from50/50to 70/30, In New Zealath most utilized biogas is produced in landfills
(about 70%) and at wastewater treatment plants (about 25%). Only very few farms and industrial
processing sites utilize biogas, and there is a great scope for future expansion. In the decades ahead
much higler volumes of biogas are projected to be produced usargh residuals ananergy crops,

which can often be utilized together with agricultural wastes &mod processing wasteisi common
digestion facilities. Anaerobic digestion is an efficient meansaraging organic waste and improving
environmental stability.

Biogas is the most versatile and flexible renewable energy resource, relating both to the dareys of
feedstocks and digester configurations and sizes that can be used, but even mimréhsodiversity of

biogas uses. Around the world, and increasingly in NZ, biogas is used as boiler fuel, for electricity
generation in modulaenginegenerators and following more intense purification as vehicle fuel and for
natural gas grid injection, alldng the subsequent use in a whole raft of applicagofrom home
heating and cooking to chemicals manufactuféis intelligent use of existing infrastructusdso
provides options for energy storage and enhances the flexibility of biogas energy systemturther.

In New Zealand, most of the produced biogas is currently converted to electricity for local grid
distribution, but due to the steady increase in fossil fuel prices, an incresasepectedn the use of

biogas as vehicle fuel in the future.

A further advantage othe biogas production chaiis the much smaller parasitic energy consumption,
compared to other biofuels. Energy intensive processing such as distil{@soa.g. withbio-ethanol
production)is not required.

European experienceas shown that biogas energy cropping can achieve supreme energy yields per ha
of land, on good soils over 300 GJ/ha, which is up to 4 times higher than the yield achievable with other
biofuel systems such as biodiesel (see Figurelow).
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Figue 1 Erergy yield from one hectare arable land for different biofuels compared as litres petrol
equivalent.

Biogas issreerhouse Gas (GH@®gutral because it is producdtbm plant materialand combustion of
biogas will add no more carbon dioxide to the atmosghtran the plant feed stock recently removed
during growth. Often biogas technology can help to reduce GHG emissions, e.g. where biogas is
recovered from wastewater treatment oafm waste treatment facilitiegshereby eliminating fugitive
methane emissios. The combustion of biogas causes less particulate emissions and other harmful air
pollutantsthanwith fossil fuels such as coal or petroleum produéinaerobic digestion is an effective
means to divert organic waste from landfills and enable nutriewycling back to agriculture.

In many wastewatetreatment plants AD is used to manage sludge. Such facilities can produce
additional biogas if modified to receive agralustrial or green waste, as demonstrated at the
wastewater treatment plants in Chtchurch and Palmerston North. The digestatedsgduct from rural
anaerobic digestion can be directly used as valuable, organic fertiliser.



4. BiogasProduction andUtilisation
Biogas can be producerbfn nearly any organic feedstoskich adiquid / sold waste streams, energy
crops, or algaeCurrently, most of the biogas in New Zealgad PJ)s produced by anaerobic digestion
in landfills and wastewater treatment plantand generally used falectricity generation. Increasing
interest in the farning sector indicates that there is significant potential to generate biogas from animal
and farm waste while minimizing emissions to air and land (reducing pollution potential). The pig
industry in particular has become a leading adopter of this techryologecent years.

Considering its geographical remoteness, small market size and difficulties in attracting new
technologies, New Zealand does well with regard to use of renewable enler@®09, nearly 50 PJ of
biomass was utilised for heat and elgcity generation.Of this, 4.0 PJ came from biogas, ranking
slightly behind wind energy, which produced 5.3 PJ during that y@ara use of biogas per capita basis,
New Zealand compared favourably with the European Union only closely behind Germahsg ah¢

with about 1 GJ per person or 3 GJ per houselsséd Figure 2

1.400
Annual Biogas Use GJPer Persoiy Country2007/8

1.200
1.000 —

B EU25 (2007) GJ/perso
0.800

m Germany GJ/persor
0.600

UK GJ/person

0.400

= NZ (2008) GJ/persol
0.200 -
0.000 -

Landfill Sewage Rural Total

Figure2. Relative per capita biogas utilisation in New Zealand and Europe, by gas source.

To put this into perspective, the residential consumption of natural gas in New Zegéendnly 5.5 PJ
in 2009, barely above the volume of biogas production. This shows that biogas produced from our
waste provides a significant contribution to meetiocgmmunityenergy demand.

In most cases in New Zealand and overseas, biogas is utdisin fgeneration of electricity. The
technology is well established with a wide range of gas engines are available in New Zealand.
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A key development goal for the New Zealand biogas industry will be the upgrading of biogas to a
specification suitable fiopiped reticulation. As a natural gas substitute, biogas could be used in all
existing gas markets such as forgeneration of heat and power, in residential, commercial and
industrial applications, as a renewable transport fuel in the forroamhpresse biomethane, aka
compressed biogas(CB@hd as a feedstock for chemicals (including liquid fu€l&Ccould also be
stored together with natural gas in common storage facilities.

Sweden is making a major move to using upgraded biogas (biométhaaeubstitute for higtvalue

liquid vehicle fuelsL Y HAamn 0A23 & &dzlJLX A SR New:ZeatadwHich SIRSy Q&
can leverage off ourd80sexperience withCNGwhen 10% of the vehicle fleatere using gaseous fuel

on the North Islanyi couldswiftlyF2 f t 264 { SRSy Qa SEI YL S LYRSSR
investigations into the use of biogas as transport fuel are underway in New Zealand at present, which
are supported by highly specialized and world leading manufacturer®géb upgrading equipment,

gas compressors and gas vehicles/components.

Another innovative example of advanced biogas use can be found in ChristchitneGity Council can
pride itself ofhaving developedhe most integrated community scheme for biogasNew Zealand (see
Figures3 and 4.

Trigeneration from Landfill Gas in Christchurch

1. Landfill gas extraction and treatment with landfill gas (LFG) fired
absorption chillers;

2. Piping of the LFG through directionally drilled gas pipelines to the
WWTP;

3. Utilisation of the LFG en route at the QEIl Aquatic Centre;

4. Upgrading of the biogas facility at the WWTP with thermophilic digesters
for increased biogas production;

5. Further treating the clarified water in demonstration high rate algae

ponds;

Using the algae for biodiesel production;

Piping the combined LFG and biogas to Council-owned facilities in the

city centre;

8. Using the energy in tri-generation plants (power, heat and cooling) for
Council-owned buildings;

9. Drying the biosolids with heat from LFG or renewable wood supplies;

10. Using the dried biosolids as a soil conditioner for restoration of coal
mines.

Figure3. Features of théandfill gas project in Christchurch
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This kind 6innovation could be mirrored in a number of cities across New Zealand.

5. EconomidBenefits
bSé %SIflFyRQa AYRAISYy2dza 02y @Sy A2yl t yIFddzNIf 3l a
generation may be able to switch some of the current gasands to other fuels such as coal or
geothermal. For many other natural gas uses, such as the majority ehthenchedindustrial and
commercial demanghigher cost replacements will have to be developed. In the absence of substantial
conventional gadiriids, these may well be unconventional fossil gas resources such as coal bed methane,
tight gas or shale gas. These new supplies will be several times more expensive than the current
conventional gas supplies, and may well reach price levels where bioghscpon will be competitive
in its own right in the not too distant futur@even if carbon charges for natural gas were not taken into
account)

Regardingiogas transport fuelsustained increases in the price of oil, or reduced physical availalility o
petroleum products, may well spur the development of regional demakich conservatively estimated
net oil price increase of 5% per year the oil price will have quadruwpidih 30 years It can therefore

be assumed that well befor2040 biogasvill have become aeconomicalternative for several
applications Refer to Section 2 on Energy Mix for additional related discussion.

12



An economic analysis of biogas is more challenging than some energy techndhgestion cost
projections are complicatedby the wide range of satp sizes, feedstocks digested, energy products
provided and cebenefits realized with biogas technologyompared for examplewith wind energy,
where knowledge of equipment cost and wind speeds can provide rather accurate tosttes, the
economics of biogas technology are much more location dependent andlayétied.

In the waste industry for example, mandates to capture and burn landfill gas provide primary biogas
energy at zero cost. The cost of derivatives, such asrieigc or biogas transport fuel, largely reflect
modest equipment costs, which makes utilisation of this biogas resource potential a profitable
undertaking in most situations todaysimilar regulation could unlock equally low cost biogas
opportunities inthe wastewater treatment and farm waste area. In the absence of such regulations
increasing energy prices over the next decade will be a driver for utilizing increasing volumes of waste
derived biogas, albeit at a slower pace. Biogas systems based orefsidmals and energy crops are
hardly economic today, and will remaimat wayif the produced biogas is intended to be used as boiler
fuel or for electricity generation.

The use ofvaste and rurabiogas as a transport fuel similar high value usesffers a value

proposition which, in combination with steadily increasing petroleum prices, will make many schemes
economic in the medium ternHowever, me prerequisite in this regand relatively high but stable

fossil fuel prices, as price volatilityllead to investment uncertainty and delayed uptake of the
technology despitgromising fundamental economics.

wSteAy3a 2y LIdzNBE a Lldza K @ldidgaLsycloOraNZ, dded hiveder cohtainftiea K A y 3
risk of falling victim to the prdkem of the receding horizogqthat is biogas energy systems always

remaining marginally weconomic due to a lack of skilled labour and experience, risk premiums for

investment capitglmaterial and equipment cost inflation (triggered by higher energysjast. It is

therefore most important to establish working examples of the technology as soon as possible in order

to minimize risk premiums and skill / knowledge gaps for future projects.

BANZ will promote the many associated benefits to governmentlaadespective marketsyhich do
justify early intervention, and include
e reduced dependency on imported, fossil fuels
e improved balance of paymeimtreduced current account defigit
e |ower nationalGHG emission®sulting fromdisplacement of fossil fuelnd reduction in
fugitive methane emission from waste treatment
¢ New Zealan@ green imagéoosted fromburninga clean, locally growfuel; this will give a
concrete advantage to export products by reducing their environmental footprint;
¢ localenvironmental benefitsfrom reducel pollution and improved soil fertility

e industrydevelopmentproviding employment and economic growthmaral regions

13



e low risk from using a wefiroven technologies with standard equipment, e.g. IC engines, boilers
etc; and
o flexibility with regard to feedstock, use of production equipment and mode of utilisation

This chapter on economic benefits has demonstrated the potential importance of developing a New
Zealand biogas energy sector linked to those sectors involved in emargally sound wastestream
management and sustainable primary productidtis also evidenthat there is a significant gap the
New Zealaneéconomic analysis, including macroeconomics. This effort is strongly recommended
despite some of the abovmentioned challenges.

6. Implementation

BANZ will promote research and development of technologies that support the growth of the biogas
industry and suit New Zealamdnditions. The focus will be on the following

Biogas Production
¢ landfillgas extraction,
e wastewater treatment,
e solidorganicwaste treatment,
e farm wastes,
e food processing wastes,
e energy crops

e advanced AD nutrient recycling anduse.

Biogas Utilisation
e co-generation andadvanced use of waste heat
e biogas orcall generation for network stabiliian
e biogas upgrading, storage, transmission and distribution in existing pipeline networks

e biogas as a vehicle fuel

Industry development targets are not set in concrete and need to accommodate international and local
market developments. However, thgrovide strategic direction to affiliated industries and will be

revised as new market trends evolve. BANZ will monitor the development and facilitate communication
between government and the industry on matters of market regulation.

The anaerobic prodtion of biogas has the advantage of producing high quality fuel gas, which can be
utilised with conventional equipment. Also, it conventastes itio an environmentally friendly

14



fertiliser. This AD technology is well advanced and proven. By 2040 &nafrdrable and pastoral
sector farms will need to be involved in supplying AD plants withvmoody cropscrop residues and
manure as well ashe useand reuse ofncreasing volumes of digestate nutrientglore marginal land

will be profitably convertd from grazing to growing adapted energy crops such as maize, sorghum (in
northern NZ) and perennial crops like lucerne or new crops that are being researched.

SNG can be produced using woody biomass from purpose grown energy forests and forest residues
(targets for SNG are not yet formulatedhe technology has already been demonstrated, but not
commercialisedit would make productive and sustainable use of steeper marginal land.

Biogas production wilbe achieved with @pping rotation systemthat are already being tested to

ensure sustainabilityThe opportunity to converimarginal land into productive energy paddoeksd

reuse nutrients from the digesterather than purchase thenwill have particlar (but not exclusive)
relevanceto Maori landlolders. The next step is testing of AD plamtich are suppliedvith crop

biomass in New Zealand. BANZ sees its role in the promotion, selection and evaluation of such trials.
This will be an ongoing learning process, which will in return influereeithposed targets.

In summary, BANZ will have a continuous role in the development of the New Zealand biogas market
and will be a responsive, well regarded and actdsgorum for government angrivate industry.

15



7. BiogasStrategy and Vision

I b ®i@tagic goals that biogas generation opportunities are identified, encouraged and facilitated

where practical. Biogas shall be recognised majar, sustainable source of electricity, heat, transport
fuel and a sensible alternative tand future replacemnt for, natural gas. The strategy fo further the

development of an industry that provides an alternative energy resource and a waste management

solution in an efficient, safe and socially and environmentally acceptable manner.

The following tablesetsout the key biogas resources in New Zealand with an indication dabthe
potential of each the drivers for their use and asion't arget for generation and use by 2040.

Resource Supply of raw | Effort to Comment Drivers Vision
resource left | utilise
Significant environmental 100% of collectiompportunities
Lardfill Moderate Low potential as drivers; added value; | realized.
gas capture is| consolidation of many] Employed systems aiming for > 85%
now required | small landfills into total recovery
in landfill bigger, better
design. managel ones,
innovation;gas
captureregulation
Potential for | environmental drivers| Mandate tocollect biogas above
Waste water | Low to Low significant Increasing energy cog specifiedminimum size plant
moderate activity for advanced WW Integration of anaerobic wastewater
treatment ; added treatment steps incorporating biogag
value; innovation recovery as the method of choicerf
future capacity additions at
established WWTP
Potentid for | environmental drivers| Anaerobic treatment with biogas
Solid Waste | Low to Moderate | significant environmental recovery established as a standard
moderate activity drivers; added value; | addition / alternative to composting
innovation, nutrient
recycling
Additional value; Build on progress made by some
Rural Waste | Moderate Low to environmental farming industry bodies (eg the Pork
moderate drivers,such as Industry Board) and also initiatives
agricultural GHG such as the Clean Streams Accord.
emission reductions | Biogas recovery from fen wastes
well established as a practical mean
for agricultural GHG emission
reduction and enhancement for rural
energy security
Limited Environmental All indwstrial, organic waste to be
Food Low to Moderate | potential; regulations, nutrient | treated and not landfilled
Processing | moderate recycling Rural AD clusters with nutrient
Waste recycling established around most
agroindustrial processing industries
producing organic waste
significant Price of fosil fuels; Significant contribution by 2040
Energy Crops| Very high Very large | potential Means of GHG offset| New crops help protectensitive

to reduce footprint of
export products;

Energy security

farming environments;
Biogassubstitution for fossil fuels

Figure5. Resources, driverand vision for biogas production in New Zealand by 2040
16



In line with the three phases identified in the Draft New Zealand Bioenergy Strategy, the Biogas Strategy
proposes the followingrigure6 phases and targets for production and use:

PJlyear 2010 2010¢ 2015 2015¢ 2020 2020¢ 2040 and beyond
Egablishment Development Expansion Phase
Phase Phase

Landfill 3.5 5 5 7

Water 0.7 1 15 1.5

treatment

facility

Solid waste 0 0.2 1.0 15

treatment

facility

Food processing <0.1 0.4 1.0 15

Rural waste ang <0.1 0.5 15 3.5

residues

Energy Crops | O 0.4 5 15

Total 4.5 7.5 15 30

Figure6. Targets for Production and Usduring the 3phasesof sector developmentThe table is
based on anaerobic diggion only and does not include synthetic natural gas (SNG).

Theseoutline notesprovidethe basis for the energy production targets in each row in Figure
6, envisioned by 2040 in the Biog&rategy:

a) Landfill Gas:
Typical trends in landfills includiecreased recycling of waste, closure of small landfills and
operation of larger regional landfills and improved capture of landfill gas through better lining
and extraction techniquedVhile it is now mandatory that landfills be desigrteccapture
landfill gas it iscurrentlyestimated that only about 50% of the gaxaptured for energy
production although new designs can capture up to 90% of produced landfilllgaw
Zealand currently about 3.3 million tonnes of municipal waste goes to landfiller@urr
generation levels are around 2@8illion m®per annum of landfilgas.

As all new landfills are required to capture landfill gas, the potential for future use is significant.
Future activities in this area will be on treatment technologies to redrestments costs and

the development okven more advancedapture technology. While innovati®uchas
demonstrated in the Christchurch Igéneration Plant is to be encouragedany sites where
capture and use is an optiaither have nceconomic gase@mand of their own or are too

distant from asuitable energy demandt is therefore important to develop sensible

mechanisms that would allow for better energy export from landfill sites, such adtigediffs,

and work to establish collaborative, regial models for better landfill gas us&he obvious

drivers here are utilization of a free energy source, innovation, minimization of leaking gas risk,
and effective management of the landfill site.
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b) Municipal organic slid and Wastavater Treatment Fatlities:
Wastewater treatment plants are relatively mature in New Zealand vagard to the
chosen treatment processes and may not grow substantially beyond the growth rate of
population.For wastewater auite likely scenario is for increases to be driloy measures to
reduce odour emissions even at smaller sites, and the increasing electricity demands (and costs)
for advanced WWT systems will make biogas energy increasingly valuable for onsite generation.
Municipal organicalid waste(and food procesag) biogastargetsare likely to be achieved if
the relatedtargetsin the government strategy owaste minimization ar¢o be met. Many
established composting sites could adopt anaerobic digestion for a proportion of their current
input materials. Longterm developmenbf this sector istrongly dependent on the price and
land application rules around recycled AD fertilizer nutrients.

It is estimated that New Zealaqoducesaround 800,00@n%day of municipal wastewater that
requires treatment (300 rilion m¥annum). It is further estimated that around 50 % of
treatment facilities currently produce biogas from wastewater treatment sludge digestion.
Meat processing plants in New Zealand produce about 20 million m3/annum of processing
wastewater. A ver small proportion of that is currently used for biogas generation. About 0.6
PJ/annum of biogas could be generated with the captured solids from that wasteiatizy.
processing plants in New Zealand produce about 60 million m3/annum of processing
wastewater. A very small proportion of that is currently used for biogas generation. About 1.1
PJ/annum of biogas could be generated with the captured solids from that wastewater.
Activities may focus on identifying and enabling biogas production opportunitiesigh
knowledge sharing. The obvious drivers here are utilization of a free energy source,
minimization of risk, effective management of the wastes and production of useable digestate
as a nutrient resource.
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Tirau biogas reactor for dairy wastewater

Wastewater treatment in Christchurch
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