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1. Introduction 
1.1 Background 
Bio Plant Manawatū NZ Ltd (BPMNZ) was established to run a renewable energy 
facility in Manawatū, New Zealand (NZ) generating green renewable energy in the 
form of electricity, bio char (charcoal) and green diesel utilizing waste to energy via 
pyrolysis. In partnership with patent owner Global Green International Investments Ltd 
(GGII) and other investors, BPMNZ has worked alongside Manawatū District Council 
(MDC) at the Waste Recovery area at Kawakawa Road, next to the MDC Recovery 
Resource Centre and the Wastewater Treatment Plant. BPMNZ understands the 
dynamics of the waste management market within NZ and recognises the unique 
opportunity to partner with MDC and local businesses to introduce its proven and 
internationally patented pyrolysis technology. 

 
The Manawatū waste market is at a turning point and we are confident that our 
proposal will effectively demonstrate the financial and environment benefits of our 
technology, together with the importance we place on community benefits, evident 
with a strong Corporate Social Responsibility program, within a wellbeing economy. 
The Waste Minimisation Act 2008 (WMA) requires councils to assess their waste 
services. MDC has identified a range of issues and options around collection, recycling 
and disposal of waste. The Manawatū-Wanganui Regional Council One Plan aims to 
ensure waste related activities are effective, efficient, safe, reduce impact on the 
environment and are accessible to our communities. Therefore, MDC has provided 
GGII and associated entities written endorsement and are willing to partner with us to 
achieve their aims. Our focus is recognising waste as a resource and to process that 
resource to the benefit of the local government and surrounding communities. 
 
This proposal is to work alongside and enhance the current activities by simply 
maximizing the energy would otherwise be accumulated in landfills, together with the 
residual daily delivery of waste not being recycled or resold. We will also provide 
Corporate Social Responsibility programs to educate the communities to minimise 
waste streams as we will be capturing waste data and analyzing the cause and effects 
of waste streams and will provide feedback to communities. Therefore, our offer will 
add value to a land filled resource that is currently not being utilized and will add value 
and augment the current local government’s electricity needs and help reach their 
renewable targets. 
 
GGII Pyrolysis Technology is commercially proven, modular, secure, economical to 
operate and above all, environmentally responsible by conforming to all internationally 
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accepted emission standards. Our proposal is to implement one GGII Hybrid Pyrolysis 
Plant, in the configuration of 1 x 40 tons twin furnace Hybrid Pyrolysis plant, producing 
Bio/Synthetic Diesel and Electricity and Bio Char. 
 
Via our Pyrolysis system, the Hybrid plant can produce 14,000 litres of NZ SR 
2011/352 grade diesel, 1.9 MWh of electricity, and 2.5 ton of bio char per day. The 
modular nature of the GGII technology design and relatively small land area required 
for the establishment of a single plant provides local governments with the flexibility of 
positioning plants to service growing populations and or waste streams and provides 
to communities: 

• A unique system to process 87% of unused waste  
• Reduced volume of waste going to landfill 
• Effective and efficient utilisation of waste resources  
• Maximised revenue by utilizing an idle and unused commodity 
• Creation of a guaranteed source of green electricity and diesel generation  
• Support to the Governments policy on Renewable Energy 
• The proposal is in the form of Design, Build, and Operate with the added benefit 

of providing a funding partner for the entire project cost. 
 
 

 
 

1.2 Consents required 
 

The following resource consent is required from the Horizon Regional Council (HRC) 
for the discharge of contaminants to air from the operation of the pyrolysis plant. Air 
discharge consent as a Discretionary Activity to discharge contaminants into air from 
an industrial or trade process in accordance with the rule 15-17, Part II of the Regional 
Plan under the RMA for the Manawatū-Wanganui Region which appears to be 
discretionary. The pyrolysis operational process does not flare (precautionary only), 
rather the gas leaving the chamber is cooled separating waste heat and undergoes a 
series of cooling and scrubbing phases resulting in negligible emissions; gas burnt on 
site is contained and sent through the ion exchange scrubber before release to 
atmosphere. As described in more detail in the process, the gas produced by this plant 
goes through a scrubber and de-sulphur element before it is combusted. The captured 
exhaust then goes through a second water washer and de-sulphur element before it 
is released to atmosphere. Other carbon activated filters are in place at feedstock 
intake to filter odour. 
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Resource consent is sought for a period of 20-years +1 extension for operating the 
technology involved in the commercial plant. This duration is sought to align with the 
MDC lease period for the site (to be finalized with MDC), and to avoid the substantial 
additional costs and uncertainty of having to renew the approval, should further 
development be necessary within this timeframe.  
 
The existing designated area for the Resource Recovery Centre will be extended to 
cover the area of the Bio Plant Manawatu site. The extension is highlighted in red in 
Fig 1. 
 
Notice of requirement for designated land by Manawatū District Council: “to construct 
and operate a Resource Recovery Centre that facilitates current and future waste 
disposal for Feilding and wider communities”. Water discharges from the site will be 
connected to the wastewater treatment plant however Bio Plant will look to recover 
and treat water from waste feed stock for services like toilets and urinals, general 
cleaning and fire sprinklers. 
 
Storage of oil produced by the plant will not exceed 100,000 litres and be stored in a 
3 fuel industry specific double skinned tanks with volumes removed regularly by 
tanker. The char will be stored in sealed bins and is inert having had the volatile 
components removed and being mostly carbon. 
. 
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2. The Site and Surrounding Area 
2.1 The site 
The Bio Plant Manawatū site is located between the MDC Resource Recovery 
Centre, Kawakawa Road, and the adjacent residential building. 

Figure 1: The Resource Recovery Centre Site 

 
 
Figure 2: BPMNZ Site 
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Figure 3: MDC Recovery Centre under construction 
 

 
 
Figure 4: MDC Wastewater Treatment Plant 

 

 
The addition of the BPMNZ plant within the Resource Recovery area and 
neighboring wastewater treatment sites is considered to have no additional or 
adverse effects on the neighboring residents due to the position of the pyrolysis 
plant amongst existing facilities, the supply of input material sorted and partially 
prepared and the controls in place to minimise sound, dust and emissions. The 
closest dwelling will be adjacent to the Bio Plant facility which is owned by MDC. 
Bio Plant Manawatū has expressed interest to lease the property from MDC. 
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3. Description of the Proposal 
3.1 General description 
The diversion of municipal, commercial, and agricultural waste from landfills in the 
Manawatū and surrounding districts has been a key priority of the project, which will 
be processed into synthetic diesel to NZ standards and renewable electricity, for the 
domestic market, and bio char for agricultural soil conditioning. 

 
An associated Resource Recovery Centre will also reclaim all metal, clean fill, glass, 
uncontaminated paper, cardboard and recyclable plastics for economic recovery and 
reuse, while providing all bio- contaminated yet appropriate waste to the Bio Plant as 
the primary raw material. BPMNZ also has the capability to take Municipal Solid Waste 
(MSW), end-of-life tyres and green waste as feedstock. 

 

3.2 Process description 
Figure 5: Pyrolysis Plan Set Up 

Waste feedstock storage 
The facility design allows for a holding area in the storage section for up to one week of 
waste. It is an enclosed section with built in odour controls and leachate control. 
Deodorant misting manages the odour of the working environment. Air extracted from 
the storage room is further treated with activated carbon filtration. Leachate from the 
moisture from the MSW is collected through the leachate collection system and treated 
by the onsite wastewater treatment system. The proposed design is used in a number 
of GGIIs’ plants in Korea, handling MSW and mixed waste. 

 
3.21 Sorting, chipping and crushing 
This system is installed at sites in Japan and Korea, with a track record of reliable 
performance. Major componentry of this system is supplied . Recyclable 
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items and those not suitable for pyrolysis are removed by the sorting process. Ferro 
and non-ferro metals are also separated before sending the sorted materials for pre-
treatment. The system is robust, as any non-pyrolysible material will remain in the 
char pit. Leachate and air are extracted and treated onsite. 

 
3.22 Pre-treatment of feedstock - final sorting, drying and shredding 
The feedstock undergoes a final drying (to about 15% moisture) and shredding 
process before entering the pyrolysis chamber. The dryer technology is sourced 
from  Exhaust air from the dryer is treated via the 
activated carbon filter and the leachate directed to the onsite wastewater treatment 
plant. Final shredding ensures that the feedstock waste is less than 10mm in size. 
This is an important process to achieve high efficiency in the thermochemical 
decomposition. 

 
3.23 Pyrolysis chamber 

• Screw Auger Conveyor: An auger screw conveyor system with 4 
augers aligned vertically. Superheated steam is injected into the 
2nd, 3rd and 4th augers to enhance the quality of the initial pyrolysis 
melt, the syngas and the production of hydrogen. 

• Thermal Protection: Given the high temperature operating 
environment, the components in the chamber have been designed to 
withstand temperatures in excess of 1000⁰C. This is achieved by a 
number of  used in the 
chamber. Specific formulae have not been provided given IP 
considerations. 

• Coatings  is a refractory ceramic coating cement rich in  
applicable for uses in industries where high temperature resistance is 
essential. It has been tested to provide protection from slag adhesion as 
well as chemical resistance up to temperatures of 1500⁰C- 1800⁰C subject 
to the grade of selected, making it suitable for use in combustion 
chambers, kilns and furnaces. 

• Screw Augers and internal chambers: These are generally formed of high 
heat stainless steel such  

 
• The above are used across various plant components. The most 

common manufacturing processes for this componentry are via welding 
and moulding. 

• GGII has commissioned and operated several pyrolysis-gasification plants 
in Korea. The gasifiers in these plants operate up to 1200⁰C. GGII 
engineers are familiar with the design of refractory and coating materials to 
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operate in this high temperature environment. 
• Thermal Burners: There are four burners used to heat the pyrolysis chamber. 

These require LPG to initiate plant start-up but once syngas is generated from 
the pyrolysis, LPG is no longer needed (estimated 20 minutes). The average 
use per plant start up is 20MJ. GGII recommends a 2-ton LPG storage tank for 
this purpose (size diameter 1220mm and 3920mm in length), be installed on 
site. Typically, 10% to 15% of the purified syngas is redirected to the pyrolysis 
chamber for this purpose in the steady state operating mode. 

• Emission Control Devices: GGII’s combined ion exchange scrubber and fabric 
filter constitutes high quality emission control technology for Class 1 and 2 
indicators and potentially Class 3 indicators. However, pursuant to State 
Environment Protection Policies (SEPP) requiring Maximum Extent Achievable 
(MEA) for dioxin emissions, further controls are required. From the works of 
Mackay (2001) in relation to all of the APCD technologies reviewed, it was 
shown that, for MSW incinerators at least, effective dioxin minimisation (with 
respect to APCDs) can be achieved by applying a combination of semi-dry 
scrubber, bag-filter and activated carbon injection. The achievable removal 
efficiencies for dioxins from MSW incinerator flue gases, using scrubber, bag 
filter and activated carbon adsorption, is 96.8% (entrained flow process) and 
98.8% (moving-bed process). GGII’s emission control device also includes 
injecting activated carbon adsorbent between the scrubber outlet and the 
baghouse, to ensure maximum removal of dioxins. The combination of low 
primary dioxin formation in the pyrolysis chamber, clean-burning syngas 
combustion (above 850oC for more than 2 seconds) post pyrolysis and 
APCDs consisting of semi-dry scrubber, bag-filter and activated carbon 
injection to counter any reformed dioxins in the cooling process and the 
extremely small (by industry standards) exhaust gas volume, together 
constitute MEA reduction of dioxins. Please see the performance of the air 
emissions from the GGII’s Korea Pyrolysis Plant, against the various 
environmental standards in Attachment 4A, “Emission Standards – GGII 
Hybrid MSW Plant (Korea)”. Attachment 4B, “MSW Composition Via GGII 
Pyrolysis Process to Emissions Control”, provides a detailed step through 
for the estimation of the contaminants expected at each stage of the pyrolysis 
process, and the effectiveness of the pollution control devices in place to 
ensure that the final emissions meet the prevailing air emissions standards. 
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Table 1: Contaminants Removal Efficiency of GGII Ion Exchange Scrubber 

 
3.24 Waste heat recovery system 
Heat circulation is via the use of ID fans to drive air through the ducting. The two 
main heat transfer networks are: 

• from the heat exchanger to the Generators Oil tank; and 
• from the balance of waste heat from the furnaces through to the dryers Waste 

Heat Recovery and Use in the Pyrolysis Plant 
 

Figure 6: Heat Recovery System 
 

 
 

3.25 The heat drive generator 
 

The Heat Drive Generator is a modified application of an  
This is a similar concept to that employed in  The thermal 
storage tank, filled with Proprietary oil, captures the heat energy from the cooling of 
the hot pyrolysis gases via circulating hot air. This waste heat is then transferred to the 
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refrigerant (F-134) through the Heat Exchanger Coil. 
The efficiency of the heat capture is 85%. The expander in the  
is configured using two piston drive expanders in series. A more efficient turbine drive 
is not practical due to shipping size. However, as 2 piston drive expanders are arranged 
in series, the combined isentropic efficiency is raised to 60%, as compared to a single 
unit of approximately 50%. (*Design of a small- scale organic Rankine cycle engine 
used in a solar power plant, E. Georges, et al.). The net efficiency of the remainder of 
the system (pump, generator, transmission losses, etc) is estimated at 60%. The 
generator/alternator for conversion of mechanical energy into electricity will be supplied 
by either Meidensha or Taiyo. The net efficiency of the Heat Drive Generator is 
calculated at 30.6%. By comparison, typical  in the 1MWe to 
2MWe range operating in the market are expected to be around 30% net efficiency. 
 

 
 

3.26 Post treatment of the pyrolysis oil 
Average output is estimated at 14,000 litres of EN590 grade Syn-Diesel per Hybrid plant 
/ day. 
 
Hydrocracking refining 

Invented in 1920, the first hydrocracking plant was built for the commercial hydrogenation 
of brown coal and was commissioned at Leuna in Germany. Today hydrocracking is an 
established and reliable method for transforming low value heavy oil fractions into 
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products with a higher value. Hydrocracking is designed for jet fuels and diesel fractions 
to maximize up to 90% the production of diesel oil. 
GGI has partnered with Tipton Ceram, a recognized world leading specialist in 
hydrocracking catalysts, for the design of the hydrocracking and distillation of the crude 
pyrolysis oil into EN590 diesel. Tipton Ceram has over 40 years’ experience in 
hydrocracking. Their clients include BP, Royal Dutch Shell, Chevron and other 
multinational petro-chemical companies throughout the world. The partnership with the 
internationally renowned Tipton Ceram mitigates risk in the final production of the New 
Zealand’s Diesel Standards, NZ EFSR-2011 grade synthetic diesel. (To be tested by BP) 
After the purification process, the gases from the separator continue to the oil production 
line where, at elevated temperatures (460⁰C – 725⁰C) and pressures (35 – 200 bar), the 
addition of steam, hydrogen and ceramic catalyst drive the hydro-cracking process, 
creating more than 90% Diesel fuel to EU standards (EN590) and 10% light fuel fractions. 
The process cracks the high-boiling, high molecular weight hydrocarbons into lower-
boiling, lower molecular weight olefinic and aromatic hydrocarbons, and then 
hydrogenates them (from the excess hydrogen). Any sulphur 
and nitrogen present in the hydro-cracking feedstock are, to a large extent, also 
hydrogenated and form gaseous hydrogen sulphide (H2S) and ammonia (NH3) which are 
subsequently removed in the scrubber. The result is that the hydrocarbon products are 
essentially free of sulphur and nitrogen impurities. 

3.27 All electricity GGII pyrolysis system 
In an all-Electricity Pyrolysis System, the most significant difference in the 
configuration is the replacement of the Catalytic Hydrocracking and Distillation Sub-
system with Gas Engines. In this configuration, the main gaseous output, enriched 
through the superheated steam gasification is purified for combustion in the gas 
engine to generate electricity. The combined pyrolysis gases and heat output from 
the twin chamber pyrolysis system are able to generate a total of 4 MWe electricity 
via the two paths: 

• 3 MWe from the combustion of the pyrolysis gases 
• 1 MWe from the pyrolysis waste heat recovery system 

 
The total output from the 70 tons/day plant is 4 MWe or 96 MWhr per day. 

 
Twin units of the 1.5 MWe Syngas Gas Engine are expected to produce 3 MWe of 
electricity from the combustion of the syngas generated via the pyrolysis process.  

 
. These gas engines can be fitted with co-generation options to supply 

both electricity and process heat (for local industry or town heating). The published 
efficiency of these engines is in the range of 37% to 42%. Should thermal heat be 
required for process steam generation and district heating, these engines have the 



18 

 

 

option to be fitted with exhaust heat recovery systems for co-generation (electricity 
and heat) operation. 

 

3.28 Green House Gas Emission 
The facility is expected to reduce carbon footprint of 37,000 ton of CO2, equivalent to 
over 7,500 cars off the road. 
 
Table 2. The Environmental Impact Green House Gas Emissions - Estimates for the 
Hybrid Bioplant (Twin Chambers) 

 

 

3.3 Process output detail 
When considering the discharge to air it is our opinion that the effects on the 
environment will be less than minor. This opinion has been reached due to the 
nature of the activity, the surrounding environment, and the mitigation measures 
proposed to address any discharges. The effects of the discharges to air are discussed 
below, along with the proposed mitigation measures. 
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3.4 Machine output 
3.29 Energy output 
Refer to 3.27 

 
3.30 Biochar 
The GGII Pyrolysis plant only creates a very small amount of bio-char and this is a 
significant co- product of the Pyrolysis process having properties similar to coke. At 23–
32 GJ per ton, Pyrolysis Bio- char has a higher heating value than many grades of coal 
and it is also a Green fuel that is CO2 neutral. Bio-char can be used as a substitute for 
other industrial fuels to produce the heat required for drying the feedstock and/or to 
supply heat to the Pyrolysis reactor or in pelletized form can be fed into the boiler to 
generate further energy for electricity production. 
The addition of bio-char to agricultural soils is receiving much attention due to the 
benefits to soil quality and enhanced crop yields, as well as the potential to gain 
carbon credits by active carbon sequestration. 
Studies have shown that bio-char can aid in: 

• Nutrient retention and caption exchange capacity 
• Decreasing soil acidity 
• Decreased uptake of soil toxins 
• Improving soil structure 
• Nutrient use efficiency 
• Water-holding capacity 
• Decreased release of non-CO2 greenhouse gases. 

 
3.31 Water 
Water is used throughout the plant for steam production, cooling and heating 
purposes, in the ion exchange scrubber pollution control system and general plant 
use. Estimated water volumes typical for the 40 tonnes (dry MSW) modular plant are 
shown in Table 2. 
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Table 3: Water consumption for a GGII facility 

 
 

Water 
The proposed plant will not discharge to waterways. The MSW storage area is bunded 
and within building under roof to prevent any contaminated runoff to stormwater. All 
process water is either discharged to air as waste heat steam, collected and sent to 
the onsite wastewater treatment plant for reuse within the process or discharged to 
MDC Wastewater Treatment plant 

 
Wastewater collection and treatment system 
A simple collection system will collect all leachate/ wastewater that is created from 
the MSW storage area. Whilst we are intending only to store MSW for a maximum of 
fourteen days, this will act as a safety net in case of any leakage. The design of the 
collection system will be planned to have sufficient inclination to guarantee an 
unhindered run-off between leachate and storm water. 
 
Water leached from MSW in the pre-treatment areas will gravity flow via floor drains 
to the30,000L collection tank, where it is then pumped to the 80,000L leachate pond, 
and a settlement process takes place over a 3-day period. 
 
The wastewater is then taken from the upper level of the pond (TBC) and is treated 
via the clarifier (treatment plant) where various chemicals are used to balance out the 
water so as to be reused in our plant cooling towers and refinery. 
 
Typical chemicals used are: 

• Chlorine dioxide (disinfection) 
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• Flocculants (polyelectrolytes) 
• Neutralizing agents (Acids such as H2SO4 or HCl and alkalis such 

as NaOH or lime suspension) to adjust pH 

• Oxidants (such as hydrogen peroxide or ozone) to reduce COD/ 
BOD levels. 

 
The treated water then is transferred to a 10,000L storage holding tank for in-plant 
process use and grey water uses within the building. Any sludge residues from the 
treatment plant will be reprocessed via the pyrolysis unit. 

 
The clarifier/ wastewater treatment plant is shown in Figure 8 and the manufacturer’s 
specifications are: 

• Balance tank volume: 800 L 
• Working clarifier volume: 4,500 L 
• Power usage: maximum 600 watts @ 240 v 
• Clarifier detention time: 1.5-2 hours 
• Length: 3600mm – (with final collection tank fitted 

4600mm) 
• Height: 2800mm - (with mixers 3200mm) 
• Width: 1300mm 
• Dry weight: approx. 925 kg 
• Operational weight: approx. 6400kg (with final collection tank up 

to 7300kg) 
• Treatment rate: 912 L per hour. 

 
Figure 8: Wastewater Treatment Plant 
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Figure 9: Indicative Wastewater Collection and Treatment system for GGI 40t Plant 

 
 

Land and groundwater 
The facility will not involve storage of petroleum products, pipeline transfer of 
petroleum products, groundwater extractions or injections of waste or other 
materials to groundwater. 
Diesel, related fuel products and biochar will be outputs of the facility and will be 
controlled in above ground tanks located in bunded area. 
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Figure10: Proposed Bio Plant Manawatū Facility 
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3.5 Existing Environment 
 
Figure 11: Kawakawa Rd-Google 
 

 
 

Figure: 12: Wind Pattern-Feilding Aerodome  
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3.6 Permitted activities 
Notice of requirement for designated land by Manawatū District Council: “to construct 
and operate a Resource Recovery Centre that facilitates current and future waste 
disposal for Feilding and wider communities”. BPMNZ will be working alongside the 
MDC Resource Recovery Centre and will work within the parameters of the existing 
consents. 
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4. Assessment of Effects on the 
Environment 

4.1 Emissions and environmental testing: 
Extensive testing has been performed on our systems and plants over many years 
of operation and all systems and plants have passed independent testing. 
Continuous efforts through R&D have resulted in the greenhouse gases emitted with 
the flue gases being minimised, thereby helping to abate global warming in every 
part of the world. 

 

4.2 Filtration Stack Air Discharge for Bio Plant Manawatū NZ 

 
Figure 13: Bio Plant Manawatu NZ Facility; highlighting discharge stacks
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TOTAL ODOUR MASS RATE  
 
The combined odour extraction duct is routed to the roof, where the filtration system is 
located. The exhaust stacks are minimum of 21m to the ground floor level. 
The calculation of total mass rate at the discharge stack is shown in Table 5.  This is 
based on a conservative estimate of odour removal achieved through the filtration 
system. The discharge stack characteristics are shown in Table 3. 
 
Table 3: Calculation of the total odour mass rate at the stack exit 

 
Table 4: Odour Control Discharge Stack 

 
 
 

Measured and Projected Air Emissions for Bioplant Manawatū Against NESAQ 
Standards & Guidelines  

 
Based on the dispersion modelling done for a similar hybrid pyrolysis plant in Dandenong 
South, Victoria, with actual stack emissions data from a similar operating pyrolysis plant 
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in Korea, the results for the contaminants discharged to the air is shown in Table 3.  
Table 5: Projected Contaminants Discharged to the Air from the Hybrid Pyrolysis Bioplant 
(99.9th Percentile **) 

 
 
Please note that ozone was not captured in this model. For the other contaminants stated 
in the NESAQ, the BPMNZ Bioplant is expected to perform in the Excellent category in 
the EPI scale. Similarly, the other contaminants of interest, as mentioned in the NESAQ 
Air Quality Guidelines, the hybrid Bioplant is expected to comply with the guideline. 
 
In the Dandenong South Dispersion Model, the odour discharge from the plant is also 
modelled to ensure that the odour management system configured for the plant is 
adequate.  The result indicated that the strongest odour is expected to be within the 
boundary of the plant and the projected number is 1 OU (odour unit). The strongest odour 
concentration used is 73,000 OU (within the enclosed negative pressure MSW processing 
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area, at the start of the pre-processing area). 



30 

 

 

4.3 Other emissions input into the air dispersion model 
 
Figure 14:  The Contour Plot showing the Odour GLC (99.9 percentile) – Dandenong 
Dispersion Modelling, showing the strongest odour GLC is around the boundary of the 
plant. 

 
 

A Brief on the Dispersion Modelling of Air Quality Impact Assessment for the 
Dandenong Bioplant 

 
An Air Quality Impact Assessment (AQIA) was conducted by Aubin Consulting in 
accordance with EPA Victoria methodology, including: 
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• Emission inventory has been designed to represent worst case scenario (highest 
emission simultaneously from all aspects of the plant) 

• Emission rates have been sourced from records of monitoring conducted on this 
equipment installed on other sites 

• Odour associated with raw materials and preliminary processes were deduced 
using monitoring conducted on a similar plant locally, in order to be representative 
of Australian waste mixtures 

• Dispersion calculation conducted using AERMOD (AUSMOD GUI) 
• Site specific meteorology has been used, based on one year of data 2010 (file 

constructed by pDs Consulting) 
• Background concentrations have been sourced from standard EPAV data sets 
• Ground Level Criteria (GLC), at 99.9th percentile was assessed against design 

criteria in SEPP(AQM) to ascertain compliance 
 
The parameters included in this assessment are: 

• Nitrogen dioxide 
• Carbon monoxide 
• Acid gases (SO2, HCl and HF) 
• Dioxins and Furans 
• Hydrocarbons 
• Total particulate matter (as PM10) 
• Odour 

 

Emission Inventory 
There are two primary aspects to the air emission profile of the site: 
1. Odour associated with the raw materials and preliminary processing 
2. Exhaust of the combustion process used to heat the pyrolysis chamber 
 

Odour Control System 
The entire process, including unloading of raw materials from delivery trucks occurs 
indoors. All raw materials handling will be located within the new shed, located to the west 
of the existing shed. 
This section of the building is to be installed with an extraction system that is designed to 
meet the requirements of AS1668 and ensure that the building is always maintained 
under negative pressure. 
The extraction and treatment system for this area of the plant has been designed by 
specialists Air Filtration Systems (AFS), and includes extraction of all potentially odorous 
air, including: 
1. Building extraction vents that capture emissions from 

• Delivery and unloading 
• Sorting 
• Crushing 
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• Shredding 
2. Direct extraction from the drying trommel. The design can be described as follows: 
The main building extraction duct will be approximately 25 meters in length and installed 
along the northern wall of the new building, opposite the vehicle entry roller door. Air vents 
will be installed along the southern wall of the new building to provide controls of the 
direction of air flow within the building and ensure that a good sweeping air flow flushes 
out potentially odorous air. The extraction rate has been calculated based on factors 
provided in AS1668. This was increased on a conservative basis to provide further 
reassurance that building air will be effectively flushed and a strong negative pressure 
maintained within the building to prevent escape of fugitive odours. 
A second stream of odour extraction will be ducted from the drying trommel. This stream 
is relatively small as compared with the building air extraction system and will be pre-
filtered with a mist eliminator. 
The two streams (building air and trommel extraction duct) will be combined upstream of 
the odour treatment system, which will be located on the roof of the building. 
Combining the two streams has significant advantages that include drying the trommel 
air stream (preventing condensation) and diluting the higher odour concentration. This 
ensures highest removal efficiency of odour through the carbon treatment system. 
See sample from Dandedong plant Fig 14.  
 
Fig 15. Dandedong Plant Emmission controls 
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Combustion Exhaust 

 
The only combustion source on site is the gas burners used to heat the pyrolysis chamber. 
The burners are fueled using pyrolysis gas apart from a very short period of time at the 
beginning of each start up when they use natural gas to get the process started. 
 
The natural gas condition has not been modelled as every parameter will be lower than 
indicated when modelling the pyrolysis gas scenario. The exhaust gases are drawn from 
the combustion chamber (which is isolated from the pyrolysis chamber), then cleaned 
through an ion exchange scrubber followed by a baghouse with carbon dosing, then 
discharged to atmosphere via 75 mm diameter chimney stack, with vertical discharge. 
 
The ion exchange scrubber is a semi-dry design in which contaminants are removed from 
the air stream onto ion exchange resins. The ion exchange resins are regenerated in-situ 
with periodic chemical clean. This is the gas cleaning system in use on identical plants in 
full scale operation overseas, and stack testing results are provided below. (See Appendix 
C, pg 59) 
 
The carbon filtration will be achieved by injection of powdered activated carbon upstream 
of a baghouse. Stack emission testing by stack testers on operating plants overseas, and 
the emission discharge characteristics supplied by the equipment manufacturer are 
reproduced in Table 4, Appendix C, pg 57,58. 
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Table 6: Combustion exhaust emission characteristics – Concentrations and 
Flowrates 

 
 
All emission parameters sourced from monitoring and measurements taken on 
reference sites with identical systems, with the following exceptions: 

• Stack diameter has been back calculated using volumetric flow rate “Dioxans & 
Furans concentration has been sourced from “Formation of dioxins and furans 
during municipal solid waste gasification” (E. J. Lopes1 *, L.A. Okamura2, C. I. 
Yamamoto1). 

• The carbon-based gas cleaning system is assumed to have a removal efficiency 
greater than 95%, the discharge concentration has been adjusted on this basis. 
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Table 7: Background air quality as provided by Victorian EPA for this assessment
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Table 8: Ground level concentration (99.9th percentile) impact from the combustion 
exhaust 

 
•3-minute average results are modelled to determine 1 hour average, and adjusted  
 to represent 3-minute average results using conversation factor of 1.89 
Table 9: Cumulative ground level impact (predicted GLC plus background) 
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4.4 Effects on cultural values 
The position, current history and previous use of the site at the recovery park means 
it is unlikely that any items or site of archaeological significance will be discovered or 
destroyed. However, as a precautionary measure a condition is proposed to provide 
that: 

• In the event of kōiwi tangata and/or taonga or other historical or cultural 
items being discovered, all earthworks will cease and MDC, the 
Department of Conservation, Historic Places Trust and Ngai Kauwhata 
will be notified. 

• On the outset of dialogue with MDC regarding the BPMNZ project, 
conversations and presentations were held with Ngati Kauwhata and 
with more dialogue to lead possible partnerships with community 
engagement programs. 

• Consultations with officer(s) of Rangitane have been undertaken with 
favorable interest in BPMNZ given the potential contributions to 
kaitiakitanga in the Manawatū region. 

 

4.5 Summary 
The outputs from the pyrolysis plant include oil, char and gas. All three of these 
products will be stored in appropriate containers. Oil, gas and char will be transferred 
off site up to daily (depending on volumes) and stored commercially with oil volumes 
limited to 97,000 litres stored in a single double skinned bunded tank. The water that 
is used during the process will be continually circulated through system as a coolant. 

 
There will be less than minor actual or potential effects from the pyrolysis plant. No 
dust or odour will be generated and the plant will not be visible from any roads. The 
noise generated by the pyrolysis plant will be minimal in comparison to existing 
Resource Recovery Centre and Wastewater treatment facility noise and within levels 
outlined in the designation of site. 

 
Due to the commercial scale of the pyrolysis plant, and its operation on gas at a 
maximum rate of approximately 250 kilowatts, any discharge from the pyrolysis plant 
will be minimal. Stack testing will be conducted on a six-monthly basis to quantify the 
particulates and sulphur characteristics of the discharge to air. During normal 
operation, the opacity of the discharges shall be assessed against the Ringelmann 
method to ensure that discharges are not darker than Ringelmann Shade No. 1, 
except for a period not exceeding two minutes in each hour of operation. 
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Additionally, because existing refuse recovery and sewerage processing facilities are 
the predominant and well-established use of the site, with refuse volumes processed 
daily in the adjoining site (as provided for through numerous resource consents), the 
additional effect of the proposed pyrolysis plant will be negligible. Therefore, we do 
not consider there to be any potentially affected parties as the additional discharge to 
air from the proposal will be indistinguishable from the existing consented operational 
environment. 
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5. Chapter 15 Assessment 
5.1 Introduction 
Section 15 of the One Plan provides consent authorities with a framework for 
considering applications for resource consent. Rule 15-17 is reproduced below: 

 
Activities covered by Rule 15-17 
 
Discharges into air that are a discretionary activity under Rule 15-17(a) include but are 
not limited to discharges from the following industrial or trade premises or 
processes: 
(i) solid waste* disposal, excluding farm dumps and offal holes 
(ii) crematoria 
(iii) manufacture of: 

a. cement 
b. fertiliser* 
c. milk powder that is produced with dryers with a water evaporation capacity greater 

than 300 kg/hr 
d. other milk-derived products, or 
e. rubber goods 
f. manufacture of fibre board, pulp or paper 
g. mechanical drying of treated timber* 
h. rendering, tanning, fellmongering, skin or hide processing, or pet food processing 
i. manufacture of organic or inorganic chemicals, including pharmaceuticals 
j. hot dip galvanising 
k. manufacture or disposal of radioactive substances 
l. use of di-isocyanates or organic plasticisers 
m. manufacture of aluminium, steel, fibreglass, glass or frit 
n. sintering, calcining or roasting of metal ores 
o. smelting of any metal or metal alloy, including scrap metal 
p. carbonisation, gasification, refining, purification, or reforming of natural gas, 

petroleum oil*, shale, coal, wood, or other carbonaceous materials 
q. smelting or burning of calcium or calcium-magnesium carbonates to produce 

calcium or magnesium oxides or hydroxides. 
 
The application has been assessed accordance with section 104(1)(b)(i), (v,) and (iv) 
of the RMA, the Resource Management (National Environmental Standards for Air 
Quality) Regulations 
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2004 (NES), Manawatū -Wanganui Regional Council One-Plan are the relevant 
documents to which the consent application relates.  

 
The effects of the proposal have been assessed as being less than minor and 
mitigation measures will ensure that any effects are avoided, remedied or mitigated. 
The activities will also be consistent with the relevant objectives and policies of the 
Manawatū-Wanganui Regional Council One-Plan. Consent conditions should reflect 
the guidelines and standards within these documents. 

 

5.2 Resource Management Act (the Act) 
In addition to considering section 5 of the Act, there are several specific issues within 
section 6 and section 7 that require consideration in this instance, or which the proposal 
may adversely impact upon. These are discussed below, along with RMA section 5, 
and the various matters that have been addressed within this AEE report. 

 
Overall, it is considered that the operation of the prototype pyrolysis plant and limited 
daily production volume will ensure that the effects of the activity are consistent with 
the purpose of the Act. Section 5 of the Act states: 

 
5. Purpose: 

 
(1) The purpose of this Act is to promote the sustainable management of 
natural and physical resources. 

 
(2) In this Act, “sustainable management” means managing the use, 
development, and protection of natural and physical resources in a way, or at 
a rate, which enables people and communities to provide for their social, 
economic, and cultural wellbeing and for their health and safety while: 
(a) Sustaining the potential of natural and physical resources (excluding 
minerals) to meet the reasonably foreseeable needs of future generations; and 
(b) Safeguarding the life-supporting capacity of air, water, soil and ecosystems; 

and 
(c) Avoiding, remedying, or mitigating any adverse effects of activities 
on the environment. 

 
In particular, it is noted that: 

• The proposal is generally within the scope of activities that have taken place 
at the same site for a number of years. 
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• The existing Resource Recovery Centre, Wastewater treatment plant and 

associated discharges to air are an accepted part of the existing 
environment, having been operating at the site for more than 15 years. 

 
• The proposed mitigation measures will continue to ensure that the actual and 

potential effects are avoided, remedied, or mitigated. 
 

• The proposed mitigation measures are appropriate for a plant of this scale and 
situated within this receiving environment. 

 
• There will be no discharges to air that are objectionable or offensive beyond 

the site boundary and there are no sensitive receivers within the vicinity of the 
activity. 

 
With regards to section 6, the following specific issues are relevant to the proposal: 

 
6. Matters of National Importance 

 
In achieving the purpose of this Act, all persons exercising functions and powers under 
it, in relation to managing the use, development, and protection of natural and physical 
resources, shall recognise and provide for the following matters of national 
importance: 

 
(a) The preservation of the natural character of the coastal environment (including the 
coastal marine area), wetlands, and lakes and rivers and their margins, and the 
protection of them inappropriate subdivision, use and development. 

 
(b) The protection of outstanding natural features and landscapes from 
inappropriate subdivision, use, and development. 

 
 

In considering the relevant parts of section 6, it should be noted that: 
 

• The pyrolysis plant is within an extensive operational Resource Recovery 
Centre and the Wastewater treatment facility which is a highly modified 
environment. In addition, the land beyond the site is rural production land 
or used for other less sensitive land uses. 

• The plant is further away from the Kawakawa road with regards to visual 
impact, how the physical location gives assurance of the continuity of waste 
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processing from the Resource Recovery Centre and minimising waste 
streams to landfills. 

 
• Through its full commercial plant design and equipment and using only gas 

(and a small amount of electricity) to operate the plant, any effects from 
discharges associated with the operation of the proposed pyrolysis plant 
are considered to be less than minor. 

 
7. Other Matters 
In achieving the purpose of this Act, all persons exercising functions and powers 
under it, in relation to managing the use, development, and protection of natural and 
physical resources, shall have particular regard to: 

 
(c) the maintenance and enhancement of amenity values. 
(f) maintenance and enhancement of the quality of the environment.  
(g) any finite characteristics of natural and physical resources. 

 
In considering these relevant parts of section 7, it should be noted that: 

 
• The proposed operation will result in effects that are less than than minor 

and which will be indiscernible beyond the boundary of the site. 
 

• The operation of the commercial plant at the site is considered to be consistent 
with those activities taking place within the surrounding areas, namely refuse 
and waste water treatment and other less sensitive activities. 

 
• Amenity values will not be adversely affected by the operation of the pyrolysis 

plant. The plant will be well screened from surround sites and roads by existing 
vegetation. 

 
• The environmental quality of the site and surrounding area will not be adversely 

affected by the air discharges associated with the proposal. These will be of a 
very small scale and steps will be taken to avoid, remedy and mitigate any 
adverse effects. 

 
• The proposal involves the recovery (for re-use) of oil, gas and other elements 

from MSW and plastics that would otherwise be landfilled or disposed of with 
the associated adverse environmental consequences. 
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On this basis it is considered that the granting of resource consent for the proposal 
will be consistent with the purpose of the Act and that any adverse effects from the 
proposal can be minimised and appropriately avoided, remedied or mitigated. 

 

5.3 National Environmental Standards 
The purpose of NES is to address the health effects caused by poor air quality. As part 
of this, ambient air quality standards were bought into force on the 1st September 2005 
for PM10, NO2, SO2, Ozone, and CO.  The regulations specify a threshold 
concentration, (relevant to this application), for SO2, CO, NO2, and PM10 in ambient 
air quality over specified averaging times. Each contaminant has a permissible excess 
which specifies the frequency or time period in which the threshold concentration may 
be exceeded. 

 
The discharge of CO, NO2, and SO2 from the proposed pyrolysis plant will be minor and 
is not considered to be a major source of these contaminants. In addition, the ambient 
concentrations of NO2, CO, and SO2 in the area of the plant will be well within the 
thresholds for these contaminants, with background levels being low as a result of limited 
sources and the plant only emitting low to modest concentrations during its operation. 
From Table 5, the expected Ground Level Concentration (GLC) of the contaminants of 
concerned, at 99.9%confidence level, are rated as within the “Excellent Range” in the EPI 
rating under the Good Practise Guideline for Discharge to Air. The site is not within a 
gazette airshed and therefore the PM10 provisions are not directly applicable. 
Notwithstanding this, the PM10 concentrations will also remain well within the NES 
threshold with the discharge of PM10 from the plant being relatively minor and the 
receiving environment being at the boundary of an airshed and not identified as having 
high ambient PM10 concentrations. See Appendix D. 
 

5.4 Relevant planning documents 
5.41 Regional Policy Statement 

 
The Regional Policy Statement is a mandatory planning document under the RMA. 
Regional and District Plans cannot be inconsistent with the RPS. 

 
Chapter 7 of the One Plan contain the objectives and policies that provide the 
framework for resource management considerations in relation to the discharge of 
contaminants into air within the Manawatū region. The objectives and policies relevant 
to this application are noted as follows: 
 
 



45 

 

 

 Air quality and adverse effects. 
The objectives that relate to potential adverse effects on air quality aim to:  

• ensure that mauri and life- supporting capacity of the region’s air quality is 
protected as in Objective 7-1.  

 
Policies in support of these objectives aim to: 

• ensure that discharges do not have adverse effects on human health and well-
being, mauri and life-supporting capacity of ecosystems, 

• do not significant diminish visibility or significant corrode or soil structures or 
property 

• recognise the value of air quality to tangata whenua and manage adverse 
effects on the values of significance to Ngati Kawhata minimise the effects, 
including cumulative effects, of discharges by applying the best practicable 
option 

• and appropriately locate and adequately separate new activities from sensitive 
activities, taking into account land use anticipated by a proposed or operative 
district plan and the sensitivity of the receiving environment 

• Meet the national ambient air quality standards 
 
 
Ambient air quality. 
The ambient air related objectives of the One Plan aim to ensure: 

• A standard of ambient air quality is maintained which is not detrimental to 
amenity values, human health, property or the life-supporting capacity of air 
and meets the national ambient air quality standards (Obj. 7-1), 

• ambient air quality is acceptable ensure it is maintained and where it is 
degraded improve it over time (Obj. 7-2). 

• The policies in support of the ambient air quality related objectives seek to 
minimise adverse effects on people where ambient air quality is degraded 
when assessed against national ambient air quality standards or guidelines 
(Pol. 7.1); 

• and, maintain ambient air quality where air quality is acceptable when 
assessed against national ambient air quality standards or guidelines (Pol. 
7.3). 

 
Comment: 
With reference to the above guidelines and policies, the stack test results from our 
existing plants in South Korea and the modelling of the Australian branch indicates 
we are below the National Environment Standard for Air Quality (NESAQ) with regards 
to PM10 and fine particles (Table 5, Appendix D (Table 1.2)). Section 4.3 addresses 
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the odour as well as any discharges from the site using carbon activated filters. 
Reference to Table 1: Guideline values and key health effects (Ministry for 
Environment: Good Practice Guide for Air Quality Monitoring and Data Management 
2009); gives an indication to health impact from discharges, with our data indicate we 
are within permissible parameters. 
 
  
 
 
Offensive, objectionable, noxious or dangerous effects.  
Objective 15.3, in terms of discharges to air, aims to generally avoid such effects, 
identifies that such discharges are unacceptable and will be managed by the BPMNZ 
and the implementation of management plans. 
 
The site’s pyrolysis activities are required to reduce the amount of MSW and plastics 
that are being disposed of. The discharges to air from the pyrolysis activity at the site, 
given the management and mitigation measures, will not result in adverse effects on 
human health while effects on the environment will be avoided, remedied or mitigated. 
Additionally, the life- supporting capacity of the area’s air resource is protected. In 
addition, this activity is appropriately located in a resource recovery park. As has 
been identified previously, the commercial design and nature of the proposed 
pyrolysis plant is, in itself, a significant mitigation measure for the potential scale of 
effects generated. The pyrolysis process does not amount to “burning”, as it occurs 
within an enclosed vessel and in the absence of oxygen. 
 
 
Rule 15-6 Small scale fuel burning 
Heating is provided by initially by LPG at startup equating to 20MJ (5.5Kwh) for 20min 
which is below combustion compliance rate, and with no associated PM10 discharge 
to the atmosphere. The site of the plant is within an extensive rural-zoned area with 
no sensitive activities located in immediate proximity. 
 
The generation of electricity from the heat drive generator of up to 2MWh is below the 
compliance rate of 2.5MW which is specific to diesel, kerosene, light oil etc (Rule 15-
6 (a), (ii) and 5MW for gaseous biofuel, methane and natural or liquified biofuel (Rule 
15-6 (a), (iii). 
 
Accordingly, emissions of odour and contaminants to the air from the proposal are 
considered to be at the very low end of the scale, with environmental effects that are 
considered to be less than minor. 
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Overall is considered that the effects of the plant will not adversely affect either 
localised or ambient air quality in this area and the discharges to air from the site are 
consistent with the relevant objectives and policies of the Manawatū-Wanganui 
Regional Council One Plan. 
 
Appendix C list all the discharge mitigating mechanisms,  
 
 
Section 3 – Infrastructure, Energy, Waste, Hazardous 
Substances* and Contaminated Land 
 
An improvement in the efficiency of the end use of energy and an increase in the 
use of renewable energy^ resources within the Region. 
 
Policy 3-1: Benefits of infrastructure^ and other physical resources 
of regional or national importance  
 
a. The Regional Council and Territorial Authorities^ must recognise the following 

infrastructure^ as being physical resources of regional or national importance: 
i. facilities for the generation of more than 1 MW of electricity and its supporting 

infrastructure^ where the electricity generated is supplied to the electricity 
distribution and transmission networks 

ii. the National Grid and electricity distribution and transmission networks defined 
as the system of transmission lines, subtransmission and distribution feeders 
(6.6kV and above) and all associated substations and other works to convey 
electricity 

iii. pipelines and gas facilities used for the transmission and distribution of natural 
and manufactured gas 

iv. the road^ and rail networks as mapped in the Regional Land Transport Strategy 
v. the Palmerston North and Wanganui airports^ 
vi. the RNZAF airport at Ohakea 
vii. telecommunications and radiocommunications facilities 
viii. public or community sewage treatment plants and associated reticulation and 

disposal systems 
ix. public water supply* intakes, treatment plants and distribution systems 
x. public or community drainage systems, including stormwater systems 
xi. the Port of Wanganui. 

 
b. The Regional Council and Territorial Authorities^ must recognise the following 
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facilities and assets as being physical resources of regional or national 
importance: 

i. solid waste* facilities including landfills*, transfer stations and resource 
recovery facilities that deal with municipal waste* 

ii. existing flood protection schemes 
iii. New Zealand Defense Force facilities. 

 
c. The Regional Council and Territorial Authorities must, in relation to the 

establishment, operation, maintenance*, or upgrading* of infrastructure and other 
physical resources of regional or national importance, listed in (a) and (b), have 
regard to the benefits derived from those activities. 

 
d. The Regional Council and Territorial Authorities^ must achieve as much 

consistency across local authority^ boundaries as is reasonably possible with 
respect to policy and plan provisions and decision-making for existing and future 
infrastructure. 

 
 
 
 
Section 3.4.2  
 
Policy 3-6: Renewable energy 
 
a. The Regional Council and Territorial Authorities^ must have particular regard to: 

I. the benefits of the use and development of renewable energy resources 
including: 

I. contributing to reduction in greenhouse gases, 
II. reduced dependency on imported energy sources, 

III. reduced exposure to fossil fuel price volatility, and 
IV. security of supply for current and future generations, 

II. the Region’s potential for the use and development of renewable energy 
resources, and 

III. the need for renewable energy^ activities to locate where the renewable 
energy^ resource is located, and 

IV. the benefits of enabling the increased generation capacity and efficiency of 
existing renewable electricity generation facilities, and 

V. the logistical or technical practicalities associated with developing, upgrading, 
operating or maintaining an established renewable electricity generation 
activity. 
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b. The Regional Council and Territorial Authorities^ must generally not restrict the 
use of small domestic-scale renewable energy^ production for individual domestic 
use. 

 
Policy 3-7: Energy efficiency 
 

a. The Regional Council and Territorial Authorities must have particular regard to 
the efficient end use of energy in consent decision-making processes for large 
users of energy. 

b. Territorial Authority decisions and controls on subdivision and housing, 
including layout of the site and layout of the lots in relation to other 
houses/subdivisions must encourage energy-efficient house design and 
access to solar energy. 

c. Territorial Authority^ decisions and controls on subdivision and land^ use must 
ensure that sustainable transport options such as public transport, walking and 
cycling can be integrated into land use development. 

 
Comment: 
It is clear that the above provisions have a principal focus on renewable energy 
generation and efficient use of energy. The proposal is consistent with aspects of 
these provisions to the extent that it involves energy recovery from what would 
otherwise be a difficult component of the waste stream, namely MSW and plastics. 
 
Whilst not strictly a “renewable” resource in the commonly understood sense, the 
recovery of energy from MSW and plastics may provide a valuable component of the 
energy market. To this end, it is considered that the proposal fits within the concepts 
embodied in the provisions dealing with renewable energy and diversion from landfill 
and waste minimisation. 
 
The “renewable energy” through the recovery of waste heat from the pyrolysis process 
to generate electricity, generates no GHG. The recovery of biodiesel in the pyrolysis 
and hydrocracking process has a substitution on the importation of mineral diesel from 
fossil fuel sources. From Table 2, the proposal shows a positive impact on the 
environment through the avoidance of GHG emissions by diversion of MSW from 
going to the landfills and also the clean electricity generation utilizing waste heat from 
the pyrolysis process. 
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Section 3.4.3    Waste 
 
Policy 3-8: Waste policy hierarchy 
 
Wastes, including solid, liquid, gas and sludge waste*, must be managed in 
accordance with the following hierarchy: 

a. reducing the amount of waste* produced 
b. reusing waste* 
c. recycling waste* 
d. recovering resources from waste* 
e. appropriately disposing of residual wastes*. 

 
Comment: 
The Bioplant is setup for the purpose of (d) & (e), where waste are diverted from the 
landfills, to be process into renewable energy (electricity), “renewable” biodiesel, and 
biochar (soil enhancer to be sequestrated as carbon upon application to the 
agricultural farmland). 
 
 
Policy 3-9: Consent information requirements - waste* policy 
hierarchy and hazardous substances 
 
Where a proposal has the potential to give rise to significant adverse effects^ on 
the receiving environment^, an assessment must be required, as part of the 
consent information requirements for all discharges^ to air, land, water^ and the 
coastal marine area, of: 

a. reduction, reuse, recycle and recovery options for the discharge in accordance 
with Policy 3-8, and 

b. any hazardous substances* that may be present in the discharge, and 
alternatives to those hazardous substances. 

 
Policy 3-10:  Cleanfills, composting* and other waste* reduction Activities 
 
Waste reduction activities will be encouraged, in particular by generally allowing 
cleanfills and composting* activities. 
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Comment: 
It is clear that the above provisions have a principal focus on renewable energy 
generation and efficient use of energy. The proposal is consistent with aspects of 
these provisions to the extent that it involves energy recovery from what would 
otherwise be a difficult component of the waste stream, namely MSW and plastics. 
 
Whilst not strictly a “renewable” resource in the commonly understood sense, the 
recovery of energy from MSW and plastics may provide a valuable component of the 
energy market. To this end, it is considered that the proposal fits within the concepts 
embodied in the provisions dealing with renewable energy and diversion from landfill 
and waste minimisation. 
 
 
5.42 Regional Plan 

 
The Horizon Regional Council One Plan has specific focus on the air resources of the 
region. The One Plan contains issues, objectives, policies, methods and rules relating 
to the management of activities that may affect the air resources of the region. The 
objectives and policies relevant to the proposal to discharge contaminants to air are 
discussed below. 

 
The Manawatū-Wanganui Regional Council One Plan considers all of the Region’s 
significant regional resource management issues, providing objectives, policies and 
methods of implementation to address the identified issues. Accordingly, the Manawatū-
Wanganui Regional Council One Plan considers the issues associated with the 
Manawhenua perspective, land, water, air, coast, built environment, biota, natural 
hazards, energy, wastes and hazardous substances. 
 
The objectives and policies considered to be relevant to the air discharge consent being 
sought in this case are discussed below. 
 
 
Objective 15-1 – Air Quality 
 
The management of air quality in a manner that has regard to: 
 

a. maintaining or enhancing ambient air* quality in a manner that safeguards the 
health of the Region’s community, 

b. meeting the regional ambient air* standards (Table 7.3) and National 
Environmental Standards^ (Table 7.1), 

c. managing air quality so that it is not detrimental to amenity values^, and 
d. managing fine particle (PM10*) levels to ensure that they are reduced in 

unacceptable airsheds and managed in other areas to ensure 
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e. compliance with the national ambient air* quality standard for PM10* 
 
  Policy 15-2: Consent decision-making for other discharges into air 
 
When making decisions on resource consent^ applications and setting consent 
conditions^ for discharges^ of contaminants^ into air, the 
Regional Council must have regard to: 
a. the objectives and policies of Chapter 7 including: 

i. the degree of consistency with the approach set out in Policy 7-1 for implementing 
the National Environmental Standards^ for ambient air* quality, 

ii. the degree of compliance with the regional standards for ambient air* quality set 
out in Policy 7-2, and for discharges^ of fine particles, the approaches for 
managing fine particles (PM10*) in Policies 7-5, 7-6 and 7-7, and the likely 
contribution of the proposed discharge^ to cumulative adverse effects^ in an 
unacceptable airshed or degraded area as identified under these policies, 

iii. the guidelines in Section 15.3 for managing noxious, dangerous, offensive and 
objectionable effects^, any national policy statements^, national regulations^, or 
nationally accepted guidelines or codes of practice relevant to the activity, 
including the matters in Policy 14-9 for activities involving an ancillary discharge, 

iv. the location of the discharge^ in relation to, and any associated effects^ on, 
sensitive areas including, but not limited to: 

v. residential buildings, public places and amenity areas where people congregate, 
vi. education facilities, public roads, surface water bodies^, wāhi tapu*, marae and 

other sites* of significance to hapū and iwi, domestic, commercial and public water 
supply* catchments and intakes, rare habitats*, threatened habitats* and at-risk 
habitats*, and 

vii. sensitive crops or farming systems (including certified organically farmed 
properties* and greenhouses), effects on scenic, landscape, heritage and 
recreational values, 

viii. the appropriateness of adopting the best practicable option^ to prevent or minimise 
adverse effects^ in circumstances where: 

(i) numerical guidelines or standards establishing a level of protection for a 
receiving environment are not available or cannot easily be established, 

(ii) insufficient monitoring data is available to establish the existing air 
quality with sufficient certainty, or 

(iii) the likely adverse effects^ are minor, and the costs associated with 
adopting the best practicable option^ are small in comparison to the 
costs of investigating the likely effects^ on air quality, the need for 
contingency measures to avoid accidental discharges^, including 
discharges^ arising from mechanical failure, and adverse effects^ on 
aircraft^ safety from high velocity vertical discharges^ to air. 

 
Maintain or improve ambient air quality so that it is not a danger to people’s health and 
safety, and reduce nuisance effects of low ambient air quality. 
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Policy 15-3: Regional Rules for Air 
 
The Regional Council must regulate discharges^ into air through regional rules^ in 
accordance with Objectives 12-1, 12-2 and 15-1 and Policies 
12-1 to 12-8. 
 
Comment: 
The proposal involves the diversion from the waste stream of MSW and plastics, and the 
processing of this material in a manner that produces only minor discharges to air from 
the burning of gas. It is recognized that emissions from gas burning heating devices 
contribute no PM10 contaminants, however, they may contribute to localized issues 
associated with the release of Sulphur dioxide, carbon monoxide and nitrogen oxides. 
The site chosen is within a rural zone and is situated within a large site which is now being 
designated for recovering refuse including Demolition waste stream (MDC to confirm) and 
green waste. 
 
Except for two distant residential dwellings, the area comprises land use activities that 
are not sensitive to the activity. 
 

6. Potentially Affected Parties 
The nearest dwelling which will adjacent to the facility has been requested to be leased 
as office base for the Bio Plant Manawatū NZ Ltd from the owner (MDC). The next 
dwelling is about 500m away from the pyrolysis plant and the MDC Recovery Centre 
(refer to the map shown in Section 3.5) and the surrounding area as a whole is sparsely 
populated with residents and none of these neighbors have had any previous issues 
with environmental effects from the refuse or wastewater treatment’s activities. 
Accordingly, no Affected Party Approvals have been sought in relation to this proposal. 
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7. Conclusion 
The new site is well suited to the activity, with waste processing activities having 
taken place in the area for a number of years in an area within the rural zone and 
removed from sensitive activities. 

 
The discharge to air through the operation of the commercial plant will generally occur 
24/7 per day but is not readily visible from surrounding areas. The nearest dwelling is 
500 metres distant from the site and upwind with respect to one of the predominant 
wind directions and alongside an existing sewerage treatment plant with the next 
closest dwellings being more than 800m away. 

 
Given the site location with respect to sensitive receivers, the effectiveness of the 
existing emissions control system, and the predominant wind directions, no 
objectionable or offensive discharges beyond the boundary of the site are anticipated. 

 
With the heavy emphasis around the world on protecting the environment and 
reducing waste, this is a technology at the forefront of this drive. It takes a waste 
product, uses little energy, and provides valuable end products. While the 
environmental contribution is significant, the commercial one is equally valuable. The 
process is potentially very profitable in its own right. All outputs have ready markets, 
with the option to acquire for own use good value energy for further adding value by 
way of electricity, heating and hot water production. 

 
For these reasons, it is considered that there are no actual or potentially affected 
parties, and that the activity is consistent with the RMA, NES, and the relevant 
objectives and policies of the ONE PLAN and Natural Resources Regional Plan. The 
effects of the proposal are also reversible. On this basis, resource consent is sought 
on a non-notified basis, and for a duration of 40 years. 
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APPENDIX B: Bio Plant Manawatū 
Feasibility Report 
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APPENDIX C: Discharge Control 
Activities & Carbon Activated 
Filters 
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Ion Exchange Scrubber  
 
Bioplant will employ a patented design ‘semi-dry’ ion exchange scrubber, which has a 
self- regenerative solution of NaOH/ CaCO3 at its base, as shown below. The scrubber 
is very effective at removal of acid gases – removal efficiencies quoted by GGI (the 
supplier) . No removal efficiencies were supplied for dioxins.  
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APPENDIX D: Key NESAQ 
Standards and Guidelines for Air 
Quality Assessment 

 



62 

 

 

 

 
 
 

   



63 

 

 

  



64 

 

 

 

APPENDIX E: Existing Operating 
Facilities 
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3.32 Site 1 Hankook Tyre factory. South Korea
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3.33 Site 2 Mungyeong-si, Gyeongsangbuk-do, South Korea 

Site 3 Busan, South Korea
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Site 4 Chelwon-Gun, Gangwon-Do. South Korea 
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APPENDIX F: ENERFORM 
PYROLYSIS PLANT: Assessment of 
Environments Resource Consent-
Selwyn District Council 
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