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Technical Review of Bioplant Manawatu’s Resource Consent Submission 

1. Introduction

Bio Plant Manawatu NZ Ltd (BPMNZ or Bioplant) is in the process of setting up a Hybrid Pyrolysis

Plant at Kawakawa Road, Feilding. This plant is located on Council land next to the Manawatu

District Council’s Recovery Centre. The plant will be using mainly sorted municipal solid waste

(MSW) as it’s feedstock, and to be supplemented by diverted non-recyclable plastics and end-of-life

tyres. With a daily 70 tons of MSW, the expected outputs of the plant are:

a. 45.6 MWh of electricity to be fed directly to the grid

b. 14,000 litres refined NZ SR 2011/352 grade biodiesel

c. 2.5 tons of biochar, a soil enhancer for carbon sequestration

The operation is continuous 24/7 for 350 days a year, with expected shutdown of 1 day a month 

for regular servicing and a major maintenance of 4 days at the end of each year. 

This technical review is conducted on the completed Resource Consent (RC) Application by team 

members from Global Green Investment International Pte Ltd (GGII), BioPlant NZ Ltd and BPMNZ, 

to ensure the information provided are accurate and the analyses done with respect to the 

requirements for the Resource Consent Application on Discharge to Air for the Bioplant correctly 

reflect the expected performance and the expected Environment Impact at the proposed 

installation.   

This review will cover detailed discussions and comments on the Environmental Impact 

Assessment of the Bioplant. It is important to highlight some of important design features of the 

Hybrid Pyrolysis Plant that have significant impacts on the environment. 

a. The Hybrid Pyrolysis System

Pyrolysis is a thermochemical decomposition of carbonaceous or hydrocarbon materials by 

application of heat.  At above 300oC, the waste materials start to break up into synthetic gas 

(syngas), condensable hydrocarbon (pyrolysis crude oil) and char. The key to maintaining very low 

air emissions is that the feedstock is not burned, unlike gasification, incineration and combined 

heat and power technologies. 

The only combustion in the whole process in the GGII’s hybrid pyrolysis plant is through the supply 

of thermal energy needed to initiate the pyrolysis process.  This energy is supplied by diverting a 

portion of the purified syngas (10% to 15%) from the end product of the pyrolysis process. The 

syngas is combusted by the burners outside the pyrolysis chamber. The MSW in the pyrolysis 

chambers are not combusted, but due to the thermochemical breakdown after the pyrolysis 

reactions, are decomposed into syngas, condensable pyrolysis oil and biochar. The scrubbing and 

cleaning of the air emissions to the atmosphere is only applied to the combustion products of the 

syngas burners. There is additional air pollution Control Device (APCD) incorporated at the final 

stages of the emission control before the combustion gases are released to the atmosphere via 

the exit chimney stack, at 3.5 metres above the roof top.  The APCD is added to ensure that any 

toxic contaminants are taken out before the gases are released to the atmosphere. 

The products of the pyrolysis process, syngas and pyrolysis oil are purified in-process, to remove 

the impurities, water and tar, before they are conveyed to the hydrocracking chamber to be 

refined into NZ SR 2011/352 biodiesel. 
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b. Clean and Renewable Electricity Generation 

The electricity generation is again not by combustion of gas or oil. The system uses a very efficient 

waste heat harvesting setup to convert the huge amount of waste heat from the pyrolysis process 

(the pyrolysis products exit the chambers at 1000oC). The amount of waste heat from the pyrolysis 

process is sufficient to generate 1.9 MW of electricity using a modified Organic Rankine Cycle 

system – a renewable electricity generation. No GHG is released in the process. 

 

c. Modular Design 

The GGII’s hybrid pyrolysis system is designed to handle 70 tons/day of raw municipal solid waste 

(MSW) to produce 45.6 MWh of electricity, 14,000 litres of NZ SR 2011/352 diesel and 2.5 tons of 

biochar daily. The reasons for this modular design are: 

i. Minimize the development risks when higher capacity are needed – only need to increase 

the number of units over time, and be assured that the system will work as designed. 

ii. Reduce the carbon footprint for waste supply – the system is designed to comfortably 

support townships of population 30,000 to 50,000, so that each cluster can handle their 

own MSW.  This is in contrast with other waste-to-energy plants, that require huge 

amount of wastes to be moved across country to meet the feedstock needs of those huge 

plants. These will result in huge carbon footprint from the handling and transportation of 

those wastes.  

  

d. Waste Streams 

The GGII’s Pyrolysis System is originally designed to handle MSW. Over the years, it 

became apparent that the system can also handle a number of other carbonaceous 

wastes equally well. 

1. End-of-life tyres 

2. Sewerage and farm sludge 
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3. Contaminated or unrecyclable plastics 

4. Forestry residues 

 

2. Discharge to Air 

The assessment of the Discharge to Air should technically be under Rule 15-6 Small Scale fuel burning 

for the following considerations, although the facility is processing and recovery wastes: 

a. No waste is burned directly in the conversion process 

b. The only combustion is the burning of the purified syngas/LPG(only during startup) to 

supply the thermal energy needed to initiate the pyrolysis process. The amount of thermal 

energy needed for this process is about 250 kW, which is less than the limit of 5 MW 

permitted under this rule for small scale gas burner 

c. Odour control devices are in place to ensure no significant odour discharge beyond the 

boundary of the facility 

d. The discharge exit points for both the air and odour are done through chimney stacks at 

3.5m above the highest point on the roof 

        Under Rule 15-6, this is a permitted activity if all the required guidelines are met.   

However, as the Bioplant facility is a waste management and resource recovery facility, that also 

reforms syngas and pyrolysis oil into refined biodiesel, it is prudent that it be assessed under Rule 

15-17: Other Discharges – 
The discharge of contaminants into air pursuant to ss15(1) or 15(2A) RMA and any subsequent discharge of contaminants 

onto land from activities which either: 

(a) are located on industrial or trade premises and are not addressed by any other rule in this Plan, or 

(b) do not comply with one or more conditions^, standards or terms of a permitted activity rule, but which are not 

expressly classified as a controlled activity, restricted discretionary activity, discretionary activity, non-complying activity 

or prohibited 

 

Rule Guide:  

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 

(iv) manufacture of fibre board, pulp or paper 

(v) mechanical drying of treated timber* 

(vi) rendering, tanning, fellmongering, skin or hide processing, or pet food processing 

(vii) manufacture of organic or inorganic chemicals, including pharmaceuticals 

(viii) hot dip galvanising 

(ix) manufacture or disposal of radioactive substances 

(x) use of di-isocyanates or organic plasticisers 

(xi) manufacture of aluminium, steel, fibreglass, glass or frit 

(xii) sintering, calcining or roasting of metal ores 

(xiii) smelting of any metal or metal alloy, including scrap metal 

(xiv) carbonisation, gasification, refining, purification, or reforming of natural gas, petroleum oil*, shale, coal, wood, 

or other carbonaceous materials 

(xv) smelting or burning of calcium or calcium-magnesium carbonates to produce calcium or magnesium oxides or 

hydroxides. 
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Discharge to Air : Odour and Air Emissions 

As the BPMNZ  is scheduled to be setup over the next 12 months, the assessment on Discharge to Air, 

the applicant had to rely on and reference to approved resource consents from similar plant in New 

Zealand, Bioplants in Australia, Anguilla (Caribbean) and the Philippines.  

References to the Environmental Impact Assessments and Approved Resource Consents were used to 

build up the current RC application of the Discharge to Air – Air Emissions and Odour: 

a. Stack air emissions reports from South Korean Plant 

b. Environment Impact Assessment of similar GGII’s Bioplants from  

i. Dandenong South, Victoria, Australia (Based on Australian Emission Standards) 

ii. Anguilla (Based on EU Emission Standards) 

iii. Tagum City, Philippines (Reference Philippines & US EPA Standards)  

c. Reference was made to an earlier approved resource consent for the operation of a tyre 

pyrolysis plant using a Chinese system at Rolleston, Canterbury. The company that had 

obtained the RC approval, Eneform Ltd., however, went into liquidation and the proposed plant 

was never installed 

 

a. Assessment of Discharge to Air for BPMNZ from Bioplant Dandenong Dispersion Modeling 

(See Appendix 1: Air Quality Impact Assessment Bioplant Ltd – Waste to Energy Pyrolysis Plant) 

 

Using the emissions data from similar pyrolysis plant in South Korea, an air dispersion modelling was 

done in Dandenong South’s Bioplant for odour and air discharge.  Summary of the results and how 

they performed against the NESAQ Standards and Guidelines for discharge to air is shown below: 

 

   Figure 2: The Proposed Floor Plan of the Bioplant Dandenong South 
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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 in Korea, the results for the 

contaminants discharged to the air is shown in Table 1.  

Table 1: Projected Contaminants Discharged to the Air from the Hybrid Pyrolysis Bioplant (99.9th Percentile **) 

    

** 99.9th Percentile: The 9th highest result when comparing predicted GLC for one calendar year of hourly meteorological data 

(Victorian EPA, SEPP (AQM)). Extracted from the Dispersion Modelling of Air Emissions for the Bioplant Dandenong South, Victoria. 
 

Please note that ozone was not captured in this model. Ground level ozone formation is due 

mainly to the secondary photochemical reactions between NOx and the presence of volatile 

organic compounds (VOCs) in the combustion chambers. For the pyrolysis system, the ground 

level ozone production is assessed to be very low. The ozone will be part of the monitored 

contaminants in the BPMNZ’s monitoring system.  

The expected ground level concentration (at 99.9 percentile) for the air emissions from the 

dispersion modeling are shown in Table 4. 

For the other contaminants stated in the NESAQ, the BPMNZ Bioplant’s Ground Level 

Concentration 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. 

Contaminant Bioplant Model (GLC 99.9 percentile ) NESAQ Guideline Values % of NESAQ EPI Background % contribution

Units Value Averaging time Values Averaging time (Dandenong) to background

Carbon Monoxide µg/m3 0.76 1-hour 30,000 1-hour 0.00% E 1,800 0.04%

µg/m3 10,000 8-hour   

  

Fine Particles PM10 µg/m3 0.51 1-hour 50 24-hour 1.02% E 124 0.41%

µg/m3  20 Annual   

  

Fine Particles PM2.5 µg/m3 0.51 1-hour 25 24-hour 2.04% E 630 0.08%

µg/m3 10 Annual   

  

Nitrogen Dioxide µg/m3 3.79 1-hour 200 1-hour 1.90% E 69.6 5.16%

µg/m3 100 24-hour   

  

Sulphur Dioxide µg/m3 0.3 1-hour 350 1-hour 0.09% E 21 1.41%

µg/m3 120 24-hour  

 

Ozone µg/m3 1-hour 150 1-hour  

µg/m3 100 8-hour  

 

Hydrogen Sulphide µg/m3 ND 3-minutes 7 1-hour ND E

µg/m3  

 

Lead µg/m3 0.00000151 1-hour 0.2 3-month moving ave 0.00% E

µg/m3 (calculated monthly)  

 

Benzene (year 2002) µg/m3 ND 3-minutes 10 Annual ND E

Benzene (year 2010) µg/m3 10 Annual  

 

1,3-Butadene µg/m3 3-minutes 2.4 Annual  

µg/m3  

 

Formaldehyde µg/m3 3-minutes 100 30 minutes  

  

Acetadehyde µg/m3 3-minutes 30 Annual   

  

Benzo(a)pyrene µg/m3 3-minutes 0.0003 Annual   

  

Mercury (inorganic) µg/m3 ND 3-minutes 0.33 Annual ND E

Mercury (organic) µg/m3 0.13 Annual 0.00% E

 

Chromium VI µg/m3  3-minutes 0.0011 Annual  

Chromium metal and Cr III µg/m3 0.01 3-minutes 0.11 Annual 9.09% E

 

Arsenic (inorganic) µg/m3 ND 3-minutes 0.0055 Annual ND E

  

Arsine µg/m3 3-minutes 0.055 Annual  
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b. National Environment al Standards for Air Quality (NESAQ) and One Plan 

 

References were taken from the Ministry for the Environment’s air quality good practices 

guides and the Horizon’s One Plan Guidelines to prepare the Resource Consent for 

Discharge to Air.  

    

Figure 3: Applications of the Ministry for the Environment’s air quality good practice guides 

 
1 Good Practice Guide for Assessing Discharges to Air from Land Transport (2008) 

2 Good Practice Guide for Assessing Discharges to Air from Industry (2008) 

3 Good Practice Guide for Air Quality Monitoring and Data Management 2009 (2009) 

4 Compliance Monitoring and Emission Testing of Discharges to Air (1998) 

5 Good Practice Guide for Assessing and Managing the Environmental Effects of Dust Emissions (2001) 

6 Good Practice Guide for Assessing and Managing Odour in New Zealand (2003) 

7 Good Practice Guide for Monitoring and Management of Visibility in New Zealand (2001) 

8 Good Practice Guide for Preparing Emissions Inventories (2001) 

9 Good Practice Guide for Atmospheric Dispersion Modelling (2004) 
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 Table 4: Measured Combustion exhaust emission characteristics for GGII’s Pyrolysis Plant in Korea 

 

All emission parameters sourced from monitoring and measurements taken on reference sites in South Korea 

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. Lopes
1
, L. A. Okamura

2
, C. I. 

Yamamoto
1
” 

• 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 

 

c. Odour Discharge 

In the same study, the odour concentration was found to be very low beyond the 

boundary of the plant (less than 1 Odour Unit (OU)). 

The highest ground level concentration of odour found anywhere in the domain is 1 OU 

(99.9thpercentile). This is equal to the design criteria in Schedule A of the SEPP (AQM) of 1 OU 
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beyond the boundary. The very low level indicates that the site odour emission will not contribute any 

detectable odours to the existing background odour levels. This is based on worst case scenario and 

will only occur in the specific weather conditions that cause the poorest dispersion. In all other cases 

the impact will be lower than suggested by this assessment. 

On this basis it is concluded that odour is a low risk impact. 

 

Figure 4: Contour plot showing odour GLC (1-hour average, 99.9th %ile) 

 

3. Dust 

The waste streams are delivered, stored and processed in the enclose*ed building. Any leachates 

from the MSW are captured and channeled to the onsite wastewater treatment facility. A 

negative pressure is maintained in the pre-treatment section to ensure that the dust that are 

generated are kept within the pre-processing area. Dust is assessed to be not a problem to the 

surrounding areas outside the boundary of the plant. 

 

4. Wastewater and Storm Water 

There is an onsite wastewater treatment facility that is designed to treat the leachate collected 

from the pre-processing area, as well as sludge and wastewater from the wet scrubbers that 

cleaned the pyrolysis products and the exhaust gases from the syngas burners. 

The wastewater treatment plant recycles about 70% of the water used in the plant for process 

reuse in the Bioplant, mainly for the cooling towers and the ion exchange scrubbers.  

The water discharged to the allotted sewer system will be treated to a quality that can be 

discharged as Trade Wastewater for discharge to the municipal sewer network. 

Stormwater will be channeled to the approved discharge point as designated by the MDC 

Recovery Centre.   
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5. Solid Waste from the processing – Processed Industrial wastes 

The processed industrial wastes expected from the operation of the twin chamber hybrid 

pyrolysis plant is as shown in Table 5: Feedstock recyclables and Wastes generated at Bioplant 

Manawatu 

 

Table 5: Feedstock recyclables and wastes generated at Bioplant Manawatu 

 

Type of Waste Detail Estimated 
production (t/yr) 

Management fate 

Pyrolysis char Primarily inorganic salts, mineral 
residues and low level heavy metals. 
Will resemble ‘ash’ more than traditional 
pyrolysis ‘char’. 

1,760 Leachability and total contaminant testing will be 
done to characterize the waste. Will explore 
feasibility of using char for soil enhancement and 
geotechnical purposes. If not feasible will dispose 
to landfill as deemed suitable by characterisation. 

Fly ash Output from carbon dosed baghouse 66 PIW landfill 

Spent activated 
carbon filters 

18.5 kg activated C per filter x4 filters, 
change-out every 4 months 

0.44 Collected by supplier to assess for recycling 
potential (re-activation/ reuse or 
energy recovery as fuel) 

Recovered 

Metals 

From magnetic separator at MSW 
sorting stage (3% of MSW)1

 

440 Collected in bins and sent to metal recycler 

Recovered 
plastics 

From manual pre-sort bench (3% of 
MSW)1

 

440 Collected in bins and sent to plastics recycler 

Recovered 

Glass 

From manual pre-sort bench (5% of 

MSW)1
 

730 Collected in bins and sent to glass 

recycler 

Chemical 
containers & 

Packaging 

Drums, bags or other containers that 
may be contaminated with original 
chemicals 

6 Collection by EPA licensed transporter to EPA 
licensed treater (e.g. drum recycler) 

General waste General waste from office and plant 
activities 

6 Managed via plant pre-sort process for pyrolysis 

 

At 70 tons daily, the amount of raw MSW processed annually is 24,500 tons. It is anticipated that most of 

the pyrolysis chars can be further processed into quality biochar that can be used as soil enhancer, for 

carbon sequestration into the soil. 

 

6. Application to Horizon Regional Council for Resource Consent – Discharge to Air 

Review of the Bioplant Manawatu Resource Consent Application 

The sections in Horizon’s One Plan that are relevant to BPMNZ’s RC applications are: 

a. Sections 3 Infrastructure, Energy, Waste, Hazardous Substances and Contaminated 

Land 

b. Section 7: Air 

c. Section 15: Discharge to Air 

d. Resource Management Act – Sections 5, 6 and 7 
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a. Section 15 Assessment -Assessment under Rule 15-17 – A Discretionary Activity 

Section 15 of the One Plan provides consent authorities with a framework for considering 

applications for resource consent. The current BPMNZ Resource Consent Application for 

Discharge to Air should be assessed under Rule 15-17. 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 

iv. manufacture of fibre board, pulp or paper 

v. mechanical drying of treated timber* 

vi. rendering, tanning, fellmongering, skin or hide processing, or pet food processing 

vii. manufacture of organic or inorganic chemicals, including pharmaceuticals 

viii. hot dip galvanising 

ix. manufacture or disposal of radioactive substances 

x. use of di-isocyanates or organic plasticisers 

xi. manufacture of aluminium, steel, fibreglass, glass or frit 

xii. sintering, calcining or roasting of metal ores 

xiii. smelting of any metal or metal alloy, including scrap metal 

xiv. carbonisation, gasification, refining, purification, or reforming of natural gas, 

petroleum oil*, shale, coal, wood, or other carbonaceous materials 

xv. smelting or burning of calcium or calcium-magnesium carbonates to produce 

calcium or magnesium oxides or hydroxides. 

 

Comment: 

Based on the actual combustion using LPG and diverted syngas (to supply the needed thermal 

energy to initiate the pyrolysis reactions) at the proposed Bioplant of about 250kW capacity, the 

assessment could have come under Rule 15-6 Small Scale Fuel Burning, a Permitted Activity. 

However, the Bioplant is in waste recovery, pyrolysis, purification and refining of syngas and 

pyrolysis oil into biodiesel, it is prudent to assess it under Rule 15-17 (a) under (i) solid waste 

disposal and (xiv) - carbonisation, gasification, refining, purification, or reforming of natural gas, 

petroleum oil*, shale, coal, wood, or other carbonaceous materials – a discretionary activity. 
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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 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. 

 

b. 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  

e. managed in other areas to ensure 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: 
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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, 

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 sensitive crops or farming systems (including certified organically farmed 

properties* and greenhouses), effects on scenic, landscape, heritage and recreational 

values, 

vi. the appropriateness of adopting the best practicable option^ to prevent or minimise 

adverse effects^ in circumstances where: 

vii. numerical guidelines or standards establishing a level of protection for a receiving 

environment are not available or cannot easily be established, 

viii. insufficient monitoring data is available to establish the existing air quality with 

sufficient certainty, or 

ix. 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. 

 

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 these materials in a manner that produces less than minor discharges to air from 

the burning of syngas and odour management. It is recognized that emissions from syngas and 
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LPG burning in the heating devices contribute little 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 and green 

waste. 

Except for two distant residential dwellings, the area comprises land use activities that are not 

sensitive to the activity. 

 

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. 

Comment: 

The site’s pyrolysis activities are required to reduce the amount of MSW and plastics that are 

being disposed of in the landfills. 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” of the incoming MSW. The actual burning is that of the syngas that provides the 

necessary thermal energy to initiate the pyrolysis reactions. The MSW is contained within an 

enclosed vessel and heated, in the absence of oxygen, to produce valuable recovery of renewable 

energy in the forms of electricity, biodiesel and biochar.  

 

Rule 15-6 Small scale fuel burning 

Comment: 

The activities of BPMNZ comply with Rule 15-6 (a permitted activity), as the actual combustion of 

the syngas to initiate the pyrolysis reactions produces about 250 KW of thermal energy. Once the 

pyrolysis is initiated, the process is self-sustaining, with 10% to 15% of the generated syngas being 

channeled back to the chamber to maintain the thermal energy supply.  

Heating is provided by initially by LPG at startup for 20 minutes, which is below combustion 

compliance rate, and with no associated PM10 discharge to the atmosphere. Once the pyrolysis is 

initiated, 10% to 15% of the syngas generated is channeled back (after purification) to the 

combustion burners and the process is self-sustaining. The site of the plant is within an extensive 

rural-zoned area with no sensitive activities located in immediate proximity.  

The generation of electricity of up to 2 MW, from the heat drive generator (utilizing totally on the 

waste heat recovered from the pyrolysis process), 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, 
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methane and natural or liquified biofuel (Rule 15-6 (a), (iii). This is fully renewable electricity 

generation. No gas or oil is burned in the electricity generation, leading to zero GHG emission in 

the process. 

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. 

Overall, it 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 2 lists all the discharge mitigating and control mechanisms, that will form part of the 

operations and control manual for the Bioplant. 

 

c. 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 considerations 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 pyrolysis plant and the 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: 

i. Section 5: Purpose: 

2. The purpose of this Act is to promote the sustainable management of natural and physical 

resources. 

3. 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. 

 

 

Comment: 

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. 

• 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. 
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• 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: 

 

ii. Section 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. 

 

Comment: 

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 processing from the 

Resource Recovery Centre and minimising waste streams to landfills. 

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

syngas (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. It is emphasized here that in pyrolysis, the main 

incoming MSW is not burnt, the only combustion is the diverted syngas that is needed 

to supply the thermal energy to initiated and sustain the pyrolysis reactions.  

 

iii. Section 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: 

  

(b) 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. 
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Comment: 

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

• The proposed operation will result in effects that are less 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 management and 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. In this respect, the recovery of 

resources (oil, electricity and syngas) from the diverted MSW (from landfills) has a 

positive impact on the environment. 

 

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. 

 

d. 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. 

 

Comment: 

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 NESAQ 

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 Tables 1, 2 and 3. 
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e. Relevant planning documents - 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. 

 

Section 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: 

 

f. 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 GGII’s existing 

plants in South Korea and the air emission dispersion modelling of the Australian Bioplant at 

Dandenong South indicates that BPMNZ Air Emissions will be below the National Environment 

Standards for Air Quality (NESAQ) with regards to PM10 and fine particles ( see Table 1). Table 

4 is the air emissions stack measurement from a similar operating Korea plant. Section 6.1 of 

Appendix 1 addresses the odour management at the site using carbon activated filters. 
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Reference to Tables 2 and 3: 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 BPMNZ’s emissions will be 

well within permissible parameters.  

 

g. 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, sub-transmission 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 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 Forces 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.  
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e. 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:  

A. contributing to reduction in greenhouse gases, 

B. reduced dependency on imported energy sources 

C. reduced exposure to fossil fuel price volatility, and 

D. 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.  

b. The Regional Council and Territorial Authority 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 
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with renewable energy and diversion from landfill and waste minimisation. The following results 

show that the proposed Bioplant has positive impacts to the environment: 

a. The “renewable energy” through the recovery of waste heat from the pyrolysis process to 

generate electricity and emits no Green House Gas (GHG).  

b. The recovery of biodiesel in the pyrolysis and hydrocracking process has a substitution on 

the importation of mineral diesel from fossil fuel sources.  

c. From Table A (Appendix 3), 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. 

 

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) in the waste policy hierarchy, where 

carbonaceous wastes are diverted from the landfills to be processed into renewable energy 

(electricity), “renewable” biodiesel, and biochar (soil enhancer to be sequestrated as carbon upon 

application to the agricultural farmland).  

The Bioplant is efficient at recovering “renewable” energy and fuel from MSW and other 

carbonaceous wastes that are currently being landfilled. This proposal will mitigate the current  

sources of environmental pollutions arising from landfilling.. 

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. 
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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. 

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. Plastic and rubber wastes do not break up easily, and would 

remain in the landfills for very long time.  

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. 

7. Summary 

From the review of the Assessment of Discharge to Air for the BPMNZ’s Resource Consent 

Application the following points are noted: 

a. The contribution of the air emissions to the atmosphere is expected to be less than 

minor. All the critical contaminants of concerns to the NESAQ are well within the limits 

specified in the NESAQ. 

b. The odour discharge beyond the boundary of the Bioplant is very minor. 

c. The BPMNZ will put in place air emissions monitoring system for the management of 

discharge. This will be similar to those that were put in place in their Korean plants.  The 

control room of the Bioplant has full view (via video links) and control of the critical 

operations around the plant. 

d. The plant is designed to recover valuable renewal energy and fuel from MSW, that are 

currently being landfilled.  The end products are renewable electricity (45.6 MWh/day), 

renewable NZ SR 2011/352 grade biodiesel (14,000 litres/day) and biochar for carbon 

sequestration (2.5 tons/day). 

e. The onsite wastewater treatment plant recovers 70% of the water used in the plant’s 

processes. The treated wastewater will meet the Trade Wastewater requirements for 

discharged into the municipal sewer network. 

f. From the accounting of the greenhouse gas (GHG) emissions for the plant operation, it is 

estimated that the plant has a positive contribution to the environment.  It has a net 

negative GHG emissions of 34,000 tons CO2 eq per year. This is equivalent to taking 7,000 

cars off the road. This is due to the GHG avoidance from the diversion of 70 tons of MSW 

daily from the landfill, and the renewal electricity generation using the waste heat from 

the pyrolysis chambers. 

g. The conversion of the MSW into renewal biodiesel, is an import substitution of mineral 

diesel (derived from fossil fuel) from overseas. 

h. The technology can be a strong driver towards achieving zero landfilling of MSW, under 

the Waste Minimisation Fund’s initiatives.  


